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XV Congress of Plant Biochemistry and Molecular Biology

Bienvenida

Estimados participantes,El Comité Organizador tiene el placer de recibirlos en el XV Congreso Nacional de
Bioquímica y Biología Molecular de Plantas, que se llevará a cabo en Xcaret, Quintana Roo,del 21 al 25 de octubre de 2013. Como ha sucedido desde el Congreso de 1995 en Cococyoc,Morelos, esta reunión científica se desarrollará en paralelo con el Simposio México-Estados
Unidos, que en esta oportunidad la octava edición.La celebración de la décimo quinta reunión organizada por esta rama de la Sociedad Mexicanade Bioquímica, nos motiva a rememorar la decisión tomada por los socios numerarios durantela reunión de 1993 en la Ciudad de Morelia, para transformar la entonces Reunión deBioquímica Vegetal en el ahora Congreso de Bioquímica y Biología Molecular de Plantas. Ladiversidad de áreas de estudio representadas actualmente en este congreso, entre las que seencuentran temas básicos y aplicados de la biología vegetal, demuestran el carácter visionariode aquella decisión. La evaluación de los trabajos presentados en los congresos celebrados alo largo de estos 18 años demuestra que las contribuciones al conocimiento universal de losgrupos de investigación, distribuidos ahora a lo largo del territorio nacional, son cada vez mássignificativas.Un elemento importante de esta nueva etapa lo ha constituido el Simposio Mexico – Estados
Unidos, especialmente para los jóvenes estudiantes, quienes han aprovechado este foro parainteractuar con investigadores estadunidenses, quienes durante estas reuniones hancompartido sus experiencias de manera generosa.En su versión décimo quinta, este congreso contará con siete plenarias con la participación deinvestigadores nacionales y extranjeros, quienes abordarán diversas temáticas de la biologíavegetal. En las sesiones concurrentes, hemos pretendido favorecer la participación de losestudiantes, cuyas presentaciones en formato oral fueron seleccionadas por comitéscientíficos con base en criterios académicos. Finalmente, contaremos con dos sesiones deexposición de carteles, en la que se ejecutará de manera interactiva la esencia de esta reunión,la discusión objetiva de los resultados experimentales. Un comité científico denominará lostres mejores carteles, los cuales recibirán un premio como primer lugar.Esperamos saludarles personalmente en Xcaret, lugar que constituye un buen ejemplo de losesfuerzos para miniminar el impacto de las actividades humanas en el entorno natural.
El Comité Organizador,

MÉXICO:
Manuel Martínez Estévez, CICY
Jose Juan Zúñiga Aguilar, CICY, ITSR USA:

Sarah Hake, University of California, Berkeley
Donald Ort, University of Illinois
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Welcome

Dear participantsThe Organizing Committee is pleased to receive you in the XV National Congress of Plant
Biochemistry and Molecular Biology, which will be carried out in Xcaret, Quintana Roo,from 21 to 25 October 2013. As it has occurred since the 1995 Congress in Cococyoc, Morelos,this scientific meeting will be held in parallel with the Symposium Mexico –Unites States,which on this occasion will see its eighth edition.The celebration of the XV meeting organized by this branch of the Mexican Society ofBiochemistry, motivate us to evoke the decision taken by the SMB members, during the 1993meeting in Morelia, to transform the former Meeting of Plant Biochemistry into the currentCongress of Plant Biochemistry and Molecular Biology. The areas of study currentlyrepresented in this Congress, which includes a diversity of basic and applied topics in PlantBiology, demonstrates the visionary character of that decision. The evaluation of the workspresented in these 18 years clearly shows that the contributions to the universal knowledgeof the research groups, which are distributed throughout the national territory, areincreasingly significant.A very important component of this new period has been the Symposium Mexico - United
States, especially for young students, who have used this forum to interact with researchersfrom the United States, who have shared their experiences in a generous way during thesemeetings.In his XV version, this congress will have seven Plenary Sessions with the participation ofnational and foreign researchers, who will address various topics of plant biology. Inconcurrent sessions, we pretended to favor the participation of students, whose presentationsin oral format were selected by scientific committees on the basis of academic criteria. Finally,we will have two sessions of posters discussion, in which we expect that the essence of thismeeting will be developed in an interactive manner, the objective discussion of theexperimental results. A scientific committee will design the three best posters, which willreceive each a prize as a unique first place.We hope meeting you personally at Xcaret, an iconic place that is a good example of the effortsto minimize the negative impact of human activities on the natural environment.
The Organizing Commitee,

MEXICO:
Manuel Martínez Estévez, CICY
Jose Juan Zúñiga Aguilar, CICY, ITSR USA:

Sarah Hake, University of California, Berkeley
Donald Ort, University of Illinois
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Programme of Events
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Monday, October 21st, 201310:00 ─ 19:00 Registration17:30 ─ 18:00 Inauguration18:00 ─ 19:00 Inaugural ConferenceRosario Muñoz Clares
Enzymological Aproaches to Understand Plant
Responses to the EnvironmentFacultad de Química, UNAM

19:00 ─ 19:15 Dr. Mario Rocha, In Memoriam

20:00 ─ 22:00 Welcoming Cocktail
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Tuesday, October 22nd, 2013
Plenary Session I

Plant Microbe and Insect Interactions /Plant Response to the EnvironmentChair: Federico Sánchez8:00 ─ 8:25 Jose DinnenyHydropatterning: how local moisture controls branching inrootsStanford University8:25 ─	8:50 Luis CárdenasDynamic of reactive oxygen species in root hair cells andpollen tubes are essential for polar growthInstituto de Biotecnología, UNAM8:50 ─	9:15 Donald OrtFood, Fuel and PhotosynthesisUniversity of Illinois9:15 ─	9:40 José López BucioChemical signaling in plant growth promotion byrhizobacteriaUniversidad Michoacana de San Nicolás de Hidalgo9:40 ─ 10:05 Jennifer D. LewisThe Arabidopsis ZED1 pseudokinase is required for ZAR1-mediated immunity induced by the Pseudomonas syringaetype III effector HopZ1aUniversity of California, Berkeley10:05 ─	10:30 Rebecca BartThe Xanthomonas Cassava bacterial blight pathogen employsTAL effectors to induce a pectate lyase and sugar transporterduring host colonizationUniversity of California, Berkeley10:30 ─	11:00 Coffe Break
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Tuesday, October 22nd, 2013
Plenary Session II

Secondary Metabolism/ Plant NutritionChair: Leon Kochian11:00 ─ 11:25 Tony KutchanA transcriptomic/metabolomic approach to biochemicalpathways in non-model systemsDonald Danforth Plant Science Center11:25 ─ 11:50 Jorge Molina Torres
Thevetia thevetiodides seed cardenolidesCentro de Investigación y de Estudios Avanzados, Irapuato11:50 ─ 12:15 Joe ChappellNothing like we imagined – uncovering the terpenome ofliverwortsUniversity of KentuckyUniversity of Kentucky12:15 ─ 12:40 Leon KochianMolecular and biochemical strategies for cereal cropadaptation to acid soilsCornell University12:40 ─ 13:05 Renata Rivera MadridBixin synthesis and carotenoid gene expression in Bixa
orellana L.Centro de Investigacion Científica de Yucatán13:05 ─ 13:30 Aida Martínez HernándezTesting the role of well-known molecular mechanismsinvolved in metal uptake, translocation and homeostasisin AgaveColegio de Posgraduados, Campus Campeche13:30 ─ 13:50 Congress Photo13:50 ─ 15:00 Lunch
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Tuesday, October 22nd, 2013
Concurrent Session IA: Plant Microbe and Insect Interactions IChair: José Juan Zúñiga Aguilar

Room Xcaret 115:00 ─ 15:15 Randy Ortiz Castro
Pseudomonas putida and Pseudomonas fluorescens regulateArabidopsis root architecture through an auxin mediatedpathway and produce bioactive cyclodipeptidesUniversidad Michoacana de San Nicolás de Hidalgo15:15 ─ 15:30 Juan Elías Olivares GrajalesAnalysis of nodulin 41 expression in early stages ofsymbiosis and cellular localization in transgenic rootnodulesInstituto de Biotecnología, UNAM15:30 ─ 15:45 Loreto HoluigueA salicylic acid-induced lectin-like protein plays a positiverole in the effector-triggered immunity response in
Arabidopsis thaliana to Pseudomonas syringae AVR-RPM1.Instituto de Biotecnología, UNAM15:45 ─ 16:00 Lucila Méndez-MoránThe Arabidopsis thaliana peroxidase expression during
Ustilago maydis infectionCentro Universitario de Ciencias Biológicas y Agropecuarias16:00 ─ 16:15 Gabriela Chávez-CalvilloInteractions between two unrelated RNA viruses and theirhost: a case of classic synergism and contrasting viralantagonismInstituto Potosino de Investigación Científica y Tecnológica16:15 ─ 16:45 Coffee Break
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Tuesday, October 22nd, 2013
Concurrent Session IB: Plant Microbe and Insect Interactions IIChair: Damaris Godínez (Mario Rocha )

Room Xcaret 116:45 ─ 17:00 Edmundo LozoyaResponse of the promoter of a phytoalexin biosynthetic genefrom pepper to virus, insects and parasitic plantsCentro de Investigación y de Estudios Avanzados, Irapuato17:00 ─ 17:15 Ruth Sarahi Pérez-AlfaroCharacterization of histone H3 family from Capsicum
annuum and differential expression in response to PepperGolden Mosaic Virus (PepGMV) infectionCentro de Investigación y de Estudios Avanzados, Irapuato17:15 ─ 17:30 Yolanda Ortega-OrtegaPhosphoproteomic analysis of Phaseolus vulgaris rootsduring the early stages of the rhizobia-legume symbiosisInstituto de Biotecnología, UNAM17:30 ─ 17:45 Claudia Ramíez ValdespinoCharacterization of genes encoding potential effector of
Trichoderma spp. differentially expressed in interaction with
Arabidopsis thalianaUniversidad de Guanajuato17:45 ─ 18:00 Manoj-Kumar ArthikalaOverexpression of a Phaseolus vulgaris NADPH oxidase geneincreases symbiosome number, bacteroid size and nitrogenfixation in nodules and impairs mycorrhizal colonizationInstituto de Biotecnología, UNAM

18:00 ─ 20:00 POSTER SESSION I: Odd numbers Room Xcaret 6Plant Microbe and Insect Interactions 01─20Plant Response to the Environment/Plant Nutrition 21─55Developmental Patterning 56─77Epigenetic-Genetic Regulation of Plant Processes 78─92Secondary Metabolism 93─106Plant Systematics and Biodiversity 107─113Crop Improvement/Crop Evolution 114─147
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Tuesday, October 22nd, 2013
Concurrent Session IIA: Response to the Environment/Pant Nutrition IChair: Jorge M. Santamaría Fernández

Room Xcaret 215:00 ─ 15:15 Julio A. Massange SánchezOverexpression of a novel ethylene response factor geneAhERF of Amaranthus hypochondriacus as a strategy toconfer dual resistance to water stress and bacterial infectionin transgenic Arabidopsis plantsLaboratorio Nacional de Genómica para la Biodiversidad15:15 ─ 15:30 Jorge M. Santamaría FernándezCharacterization of the entire family of HSF in Carica papayaand expression analysis of six of those genes, in response toheat stress and during recoveryCentro de Investigacion Científica de Yucatán15:30 ─ 15:45 Damaris Godinez-VidalMutations in AtFBS genes alter the response to abiotic stressin Arabidopsis thalianaInstituto de Biotecnología, UNAM15:45 ─ 16:00 Aída Araceli Rodríguez HernándezAtGRDP1 gene encoding a glycine-rich domain protein, anew component of the ABA signaling pathway?Instituto Potosino de Investigación Científica y Tecnológica16:00 ─ 16:15 Abigael López Córdova
AtLEA-1 and AtLEA-2 are involved in stomata patterning andwater stress tolerance in Arabidopsis thalianaInstituto Tecnológico de Celaya16:15 ─ 16:45 Coffee Break
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Tuesday, October 22nd, 2013
Concurrent Session IIB: Response to the Environment/Plant Nutrition IIChair: Alejandra Covarrubias

Room Xcaret 216:45 ─ 17:10 Gladys CassabThe relationship of drought tolerance to the hydrotropicresponse of maize and Arabidopsis rootsInstituto de Biotecnología, UNAM17:10 ─ 17:25 Cesar Luis Cuevas VelázquezChanges in the environmental conditions induce structuralorder in intrinsically unstructured stress proteins fromplantsInstituto de Biotecnología, UNAM17:25 ─ 17:40 Francisca Morayna Gutiérrez-LunaIntracellular localization of the inorganic solublepyrophosphatase isoforms 5 and 6 in Arabidopsis thalianaFacultad de Química, UNAM17:40 ─ 17:55 Alejandra Chamorro FloresInvolvement of ABA in salt stress tolerance in the moss
Bryum billarderiCentro de Investigación en Biotecnoogía Aplicada, IPN17:55 ─ 18:10 Emanuel Bojórquez-QuintalProline accumulation and ion flux in the roots of two varietiesof habanero pepper (C. chinense Jacq.) with differenttolerance to NaClCentro de Investigación Científica de Yucatán18:00 ─ 20:00 POSTER SESSION I: Odd numbers Room Xcaret 6Plant Microbe and Insect Interactions 01─20Plant Response to the Environment/Plant Nutrition 21─55Developmental Patterning 56─77Epigenetic-Genetic Regulation of Plant Processes 78─92Secondary Metabolism 93─106Plant Systematics and Biodiversity 107─113CropImprovement/Crop Evolution 114─147
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Thursday, October 24th, 2013
Plenary Session III

Developmental PatterningChair: Sarah Hake8:00 ─ 8:25 Dave JacksonNew players in CLAVATA signaling control shoot meristemsize and yield in maizeCold Spring Harbor Laboratory8:25 ─	8:50 Jean Philippe Vielle-CalzadaOn the (epi)genetic control of apomixis: learning from sexualexperienceLaboratorio Nacional de Genómica para la Biodiversidad8:50 ─	9:15 Miguel Lara FloresTarget of rapamycin is required for root growth and noduledevelopment in Phaseolus vulgarisEscuela Nacional de Estudios Superiores Unidad León,UNAM9:15 ─	9:40 Sarah HakeWab1 encodes a TCP transcription factor and regulates LG1expressionUniversity of California, Berkeley9:40 ─	10:05 Patricia LeónNovel signals regulating chloroplast biogenesis and leafdevelopmentInstituto de Biotecnología, UNAM10:05 ─	10:30 Joseph DubrovskiThe RAM determinacy versus indeterminacy: developmentalprograms and their regulationInstituto de Biotecnología, UNAM10:30 ─	11:00 Coffe Break
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Thursday, October 24th, 2013
Plenary Session IV

Epigenetic/Genetic Regulation of Plant ProcessesChair: Enrique Castaño de la Serna11:00 ─ 11:25 Doris WagnerChromatin remodeling ATPases at the interface ofenvironment, development and the genomeUniversity of Pennsylvania11:25 ─ 11:50 Enrique Castaño de la SernaPhosphatidylinositol-4, 5-bisphosphate in the nucleus andits involvement on nuclear myosin 1 functionCentro de Investigación Científica de Yucatán11:50 ─ 12:15 Jay HollickNon-Mendelian inheritance of epigenetic variation in maizeThe Ohio State University12:15 ─ 12:40 Stefan de FolterFactors guiding gynoecium developmentLaboratorio Nacional de Genómica para la Biodiversidad12:40 ─ 13:05 Carroll VanceThe impact of phosphate deficiency on carbon metabolismand sucroseUniversity of Minnesota13:05 ─ 13:30 José Luis ReyesWater deficit responses regulated by microRNA in Phasoelus
vulgarisInstituto de Biotecnología, UNAM13:30 ─ 15:00 Lunch
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Thursday, October 24th, 2013
Concurrent Session IIIA: Developmental Patterning IChair: María de la Paz Sánchez Jiménez

Room Xcaret 115:00 ─ 15:15 Nayelli Marsch-MartínezThe role of the phytohormone cytokinin in the design of theplant gynoeciumCentro de Investigación y de Estudios Avanzados, Irapuato15:15 ─ 15:30 Berenice García-PonceNew MADS-box genes in the floral transition networkFacultad de Ciencias, UNAM15:30 ─ 15:45 Edith Muñoz-ParraMelatonin regulates Arabidopsis root system architecturelikely acting independently of auxin signalingUniversidad Michoacana de San Nicolás de Hidalgo15:45 ─ 16:00 Ángel Arturo Guevara García
Arabidopsis thaliana MPK6 mutation drives three distinctclasses of seed phenotypes, which correlate with alterationsin cellular processes that affect root architectureInstituto de Biotecnología, UNAM16:00 ─ 16:15 Alma Fabiola Hernández-BernalRegulation of ABA-INSENSITIVE (ABI) 4 transcription factorin Arabidopsis thalianaInstituto de Biotecnología, UNAM16:15 ─ 16:45 Coffee Break



8th Symposium Mexico-USA 12

Thursday, October 24th, 2013
Concurrent Session IIIB: Developmental Patterning IIChair: Felipe Cruz García

Room Xcaret 116:45 ─ 17:00 Javier Andrés Juárez DíazBiFC shows that the S-determinants from Papaver rhoeasdirectly interact in vivo in an S-specific mannerUniversity of Birmingham17:00 ─ 17:15 Lilia Angélica Bernal GracidaThe proteases and proteinase inhibitors game in pollenrejection in Nicotiana alataFacultad de Química, UNAM17:15 ─ 17:30 Silvia Karina Godínez PalmaComplexes of cyclins D with CDKs during maize germination:activity and regulationFacultad de Química, UNAM17:30 ─ 17:45 Aarón Giovanni Munguía-RodríguezStudy of the involvement of jasmonic acid on epidermal celldifferentiation processes in Arabidopsis thalianaUniversidad Michoacana de San Nicolás de Hidalgo17:45 ─ 18:00 Svetlana ShishkovaRNA-seq assisted insight into molecular mechanisms ofdeterminate root growth in CactaceaeInstituto de Biotecnología, UNAM18:00 ─ 20:00 POSTER SESSION I: Even numbers Room Xcaret 6Plant Microbe and Insect Interactions 01─20Plant Response to the Environment/Plant Nutrition 21─55Developmental Patterning 56─77Epigenetic-Genetic Regulation of Plant Processes 78─92Secondary Metabolism 93─106Plant Systematics and Biodiversity 107─113Crop Improvement/Crop Evolution 114─147
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Thursday, October 24th, 2013
Concurrent Session IVA: Epigenetic/Genetic Regulation of Plant ProcessesChair: Tzvetanka Dimitrova Dinkova

Room Xcaret 215:00 ─ 15:15 Tzvetanka Dimitrova DinkovaRegulation by small RNAs during somatic embryogenesis inmaize (Zea mays L.)Facultad de Química, UNAM15:15 ─ 15:30 Luis Joel Figueroa YáñezFunctional and phylogenetic analysis of a CBF/DREB gene in
Carica papaya var. MaradolCentro de Investigación Científica de Yucatán15:30 ─ 15:45 Keren Martínez AguilarTransgenerational epigenetic modifications as a result ofpriming in common bean (Phaseolus vulgaris L.)Centro de Investigación y de Estudios Avanzados, Irapuato15:45 ─ 16:00 Ulises Rodriguez CoronaInteraction between fibrillarin and phosphatidylinositol 4,5-bisphosphate in the nucleolus of Arabidopsis thaliana.Centro de Investigación Científica de Yucatán16:00 ─ 16:15 David Díaz RamírezamiRNA-based gene silencing of the gene families WIP andERF B1Centro de Investigación y de Estudios Avanzados, Irapuato16:15 ─ 16:45 Coffee Break
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Thursday, October 24th, 2013
Concurrent Session IVB: Secondary MetabolismChair: Felipe Vázquez Flota

Room Xcaret 216:45 ─ 17:00 Beatriz King-DíazPiperine, photosynthetic electron transport and vegetalgrowth inhibitorFacultad de Química, UNAM17:00 ─ 17:15 Fray Martin Baas-EspinolaPossible relationship between primary and secondarymetabolisms in placental tissue of Capsicum chinense Jacq.Centro de Investigación Científica de Yucatán17:15 ─ 17:30 Ernesto García-PinedaAvocado roots treated with salicylic acid produce phenol-2,4-bis (1,1-dimethylethyl), a compound with antifungal activityUniversidad Michoacana de San Nicolás de Hidalgo17:30 ─ 17:45 Patricia Ríos ChávezDevelopmental regulation of valine decarboxylase in Acmella
radicansCentro de Investigación y de Estudios Avanzados, Irapuato17:45 ─ 18:00 Magda Lisette Arce RodríguezVirus-induced silencing of a putative capsaicin synthase(AT3) gene affects the expression of genes related to thecapsaicinoid biosynthetic pathway in chili pepper fruits(Capsicum annuum L.) Centro de Investigación y de EstudiosAvanzados, Irapuato18:00 ─ 20:00 POSTER SESSION I: Even numbers Room Xcaret 6Plant Microbe and Insect Interactions 01─20Plant Response to the Environment/Plant Nutrition 21─55Developmental Patterning 56─77Epigenetic-Genetic Regulation of Plant Processes 78─92Secondary Metabolism 93─106Plant Systematics and Biodiversity 107─113CropImprovement/Crop Evolution 114─147
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Friday, October 25th, 2013
Plenary Session V

Plant Molecular Systematics and BiodiversityChair: Luis Eguiarte Fruns8:00 ─ 8:25 Luis Eguiarte FrunsThe evolution of biodiversity in plants: Classic questions -new approaches and paradigms, with special reference tostudies of Mexican diversityInstituto de Ecología, UNAM8:25 ─	8:50 Susana MagallónA metacalibrated relaxed molecular clock analysis offlowering plantsInstituto de Biología, UNAM8:50 ─	9:15 Angélica Cibrián JaramilloBeyond natural selection in phylogenomics: uncovering ingenes with functional importanceLaboratorio Nacional de Genómica para la Biodiversidad9:15 ─	9:40 Juan Pablo Jaramillo CorreaPredicting climate maladaptation in forest trees: perspectivesfor Mexican conifersInstituto de Ecología, UNAM9:40 ─	10:05 Michael CleggTracing Population History with Haplotype DataUniversity of California, Irvine10:05 ─	10:30 Andrew DoustEvolution and domestication in grassesCold Spring Harbor Laboratory10:30 ─	11:00 Coffe Break
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Friday, October 25th, 2013
Plenary Session VI

Crop Improvemenet/ Crop EvolutionChair: June Simpson11:00 ─ 11:25 Patrick BrownGenetic architecture of flowering time in sorghumUniversity of California, Davis11:25 ─ 11:50 June SimpsonStrategies for conservation and sustainable use of Mexicanmaize landracesCentro de Investigación y de Estudios Avanzados Irapuato11:50 ─ 12:15 Frank DohlemanTitle PendingMonsanto Company12:15 ─ 12:40 Verónica Lira-RuánExploring the Physcomitrella patens genome for the two mainenzymatic nitric oxide-producing mechanisms: nitratereductase and nitric oxide synthaseUniversidad Autónoma del Estado de México12:40 ─ 13:05 Aida Odette Avendaño VázquezFunctional diversity of plant-soil relations in maize and wildrelativesCentro de Investigación y de Estudios Avanzados Irapuato13:05 ─ 13:30 Quintín Rascón CruzTraditional and genetically  improvement of sugar caneUniversidad Autónoma de Chihuahua13:30 ─ 15:00 Lunch
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Friday, October 25th, 2013
Concurrent Session VA: Plant Molecular Systematics and BiodiversityChair: Renata Rivera Madrid

Room Xcaret 115:00 ─ 15:15 José Pablo Lara-ÁvilaAssessment of genetic diversity in Mexican strains ofphytopathogen Clavibacter michiganensis subsp.michiganensisUniversidad Autónoma de San Luis Potosí15:15 ─ 15:30 Germán Fernando GutiérrezOpaco2 mutant gene and phylogenetic relationships ofquality protein maizeUnidad Profesional Interdisciplinaria de Biotecnología-IPN15:30 ─ 15:45 Carlos Alberto Puch-HauIsolation and characterization of a superfamily of candidatedisease-resistance genes of the nucleotide binding site (NBS)type from Cocos nucifera L.Centro de Investigacion Científica de Yucatán15:45 ─ 16:00 José Antonio Corona GómezEcological genomics of the interaction cyanobacteria-cycadsin MexicoLaboratorio Nacional de Genómica para la Biodiversidad16:00 ─ 16:15 Rodolfo Pech HoilMolecular genetic analysis of the mating system of annattoplants (Bixa orellana L.) cultivated under differentagricultural conditions in the state of YucatánCentro de Investigacion Científica de Yucatán16:15 ─ 16:45 Coffee Break
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Friday, October 25th, 2013
Concurrent Session VIB: Crop Improvement - Crop EvolutionChair: June Simpson

Room Xcaret 215:00 ─ 15:15 Gustavo J. Acevedo-HernándezISTR markers in the study of genetic variability in cultures of
S. eduleUniversidad de Guadalajara15:15 ─ 15:30 González-Segovia, Eric GerardoIdentification of presence absence variation in the landracePalomero ToluqueñoLaboratorio Nacional de Genómica para la Biodiversidad15:30 ─ 15:45 J.C. Raya PérezCharacterization of a maize Celaya landrace mutant MidribbrownInstituto Tecnológico de Roque15:45 ─ 16:00 Jorge Herrera DíazBiomarker discovery using bottom up analysis: Differentialprotein accumulation in barley seeds from five Mexicanvarieties grown under field conditionsFacultad de Química, UNAM16:00 ─ 16:15 June SimpsonVariation in environmental conditions leads to an “identitycrisis” during bulbil formation in A. tequilanaCentro de Investigación y de Estudios Avanzados, Irapuato16:15 ─ 16:45 Coffee Brake
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Friday, October 25th, 2013
Plenary Session VII

Closing Conferences

Plant Proliferation and Differentiation

Chair: Jorge M. Vázquez Ramos16:50 ─ 17:15 Vernonica E. Franklin-TongIntegrating the signalling networks that trigger programmedcell death in self-incompatible Papaver pollenUniversity of Birmingham17:15 ─ 17:40 Maria de la Paz Sánchez JiménezChromatin dynamics during plant cell proliferationInstituto de Ecología, UNAM
17:40 ─ 18:05 Jorge M. Vázquez RamosCiclinas de Gl en maiz. Ciclinas D y la germinaciónFacultad de Química, UNAM18:05 ─ 18:30 Best Posters Award18:30 ─ 18:45 Closing Ceremony

20:00 ─ 22:00 Farewell Party
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Plenary and Concurrent Sessions Abstracts
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Enzymological approaches to understand plant responses to the environmentRosario A. Muñoz-Clares.Departamento de Bioquímica, Facultad de Química. UNAM. clares@unam.mxPlants use a variety of strategies to respond to the demands of their environment,some of them involving the evolution of novel metabolic pathways from old ones.This is the case of the route of synthesis of the osmoprotectant glycine betaine (GB),or of the photosynthetic C4 cycle. GB is formed from betaine aldehyde (BAL) in anoxidative reaction catalyzed by betaine aldehyde dehydrogenases (BADHs), whichbelong to the ALDH10 family. Plant ALDH10 enzymes oxidize severalaminoaldehydes but only some of them are able to use BAL as substrate. Thisdifference in BAL specificity among the ALDH10s was puzzling given the highstructural similarity between BAL and the other aminoaldehydes, and between theALDH10 proteins. By means of x-ray crystallography, docking, site-directedmutagenesis, and kinetic studies of the enzyme from spinach (SoBADH) we foundthat the size of a single amino acid residue is critical for accepting or rejecting BAL assubstrate. We also found a perfect correlation between the ability of the plant toaccumulate GB and the presence of the appropriate ALDH10 isoenzyme, and that theBADH activity evolved after gene duplication several times during plant evolution. Bystudying the four SoBADH variants that could be the evolutionary intermediates, weconclude that the acquisition of the new BADH function occurred without detrimentof either the oxidation of other aminoaldehydes or protein stability. Regarding the C4cycle, we have studied the C4-phosphoenolpyruvate carboxylase isozymes frommaize (ZmPEPC-C4) and amaranth (AhPEPC-C4), as representative of monocot anddicot plants. Again, we found that a single residue is responsible for the lack ofsensitivity of the dicot PEPC-C4 isozymes to the activator glycine, which is the mostrelevant activator of ZmPEPC-C4 under near physiological conditions.Supported by PAPIIT-UNAM (IN204708 and IN216911) and CONACYT (167122and 101986) grants.
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Hydropatterning: how local moisture controls branching in rootsJosé DinnenySatnford UniversityPlant development provides a context for the perception of and response to changesin the environment and is also a product of interactions between genes and theenvironment.  Our lab is focused on understanding how developmental parametersprovide a regulatory context for controlling the response to water-associated stimuli.Current work is aimed at understanding how plants sense the local availability ofwater surrounding the root.  We have discovered that the primary root positions rootbranches towards environments with high water content.  We have termed thisprocess hydropatterning and have found that similar responses occur in all plantspecies tested.  Our investigation of hydrotropism has revealed the spatial scale withwhich plants perceive heterogeneity in their environment and implicates polar auxintransport as an important mechanism to control branch angles.  I will also presentnew work on the GLO-Roots system.  GLO-Roots (Growth and LuminescenceObservatory for Roots) is a system based on rhizotrons that allows us to study rootsystem growth and gene regulation in a soil environment.  Using luminescence-basedreporter systems we are able to uncover root structures from plants grown underphysiologically relevant conditions.  GLO-Roots will provide many advantages overtissue-culture based imaging systems and will open up new areas of root research thatrequire a soil environment to study.
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Dynamic of reactive oxygen species in root hair cells and pollen tubes are
essential for polar growth.Luis Cárdenas1,3, Alejandra Hernández-Barrera1, Rosana Sánchez1, Eric Johnson2, Hen-ming Wu2, Alice Cheung2, Federico Sánchez1, Carmen Quinto1

1Instituto de Biotecnología, Universidad Nacional Autónoma de México, Ap. Postal510-3 Cuernavaca, Morelos, México. 2Department of Biochemistry and MolecularBiology, University of Massachusetts, Amherst. 3Corresponding author Emailluisc@ibt.unam.mxIn plant cells reactive oxygen species (ROS) accumulation have been involved inseveral processes such as: development, hypersensitive response, hormonalperception, gravitropism and stress response. In guard cells from Vicia faba regulatesthe opening of stomata and more recently in root hair cells from Arabidopsis ROS canbe observed at the tip region by using fluorescent dyes. This ROS accumulation plays akey role in root hair tip growth and suggested to play a similar role in pollen tubes.Herein we report a new molecular probe to depict the ROS dynamic in living hair celland pollen tube during apical growth. Hyper is a new generated GFP fused to the OxyRdomain that result in a hydrogen peroxide specific probe. This molecular probe wasexpressed in root hair cells and pollen tubes (1). By using high resolution microscopywe depicted for the first time an apical H2O2 gradient at the tip dome where the polargrowth occur, furthermore we were able to visualize dynamic ROS oscillations, whichare couple to growth changes. In pollen tubes we also found a particular ROSdistribution, with clear oscillations couple to growth fluctuations. In both tip growingcells, the apical regions are the site where the more dynamic ROS changes wereobserved.1. Hernandez-Barrera, A., Quinto, C., Johnson, E. A., Wu, H. M., Cheung, A. Y., &Cardenas, L. (2013) Methods Enzymol 527, 275-290.The work was funded by DGAPA IN-202912 and Conacyt 132155 to LC, and CB-2010-153718 to C.Q.
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Food, Fuel and PhotosynthesisDonald OrtUniversity of IllinoisFeeding the world’s current population already requires 15% of the total net primaryproductivity of the globe’s land area and that will need to increase to 25% in order tomeet the projected increase in agricultural demand this century. This near doubling offood production will have to be accomplished on globally declining acreage andduring a time in which there will be ever increasing demand on cultivated lands forthe production of bioenergy crops, while in the face of a changing global environmentthat has already resulted in decreasing global yield of some of the world’s mostimportant food crops. The yield potential of crops is determined by their efficiency ofcapturing available light energy (i), the efficiency of converting intercepted light intobiomass (c), and the proportion of biomass partitioned into grain (η). Theremarkable yield gains of the Green Revolution in the middle of the 20th centuryresulted from plant breeders bringing η and i for major crops close to theirtheoretical maxima, leaving improved photosynthetic efficiency as the only yielddeterminant with sufficient capacity to double crop productivity. Opportunities toimprove photosynthetic efficiency exist in readapting photosynthesis to the rapidchanges in atmospheric composition and temperature, in redesigning photosynthesisfor agricultural production and in applying synthetic biology to bypass evolutionarylimitations and inefficiencies in photosynthesis.
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Chemical signaling in plant growth promotion by rhizobacteriaJosé López BucioInstituto de Investigaciones Químico-Biológicas, Universidad Michoacana de SanNicolás de Hidalgo, Morelia, Michoacán. E-mail: jbucio@umich.mxGram-negative bacteria produce small molecules to interact with plants. The
Pseudomonas genus includes many species of plant growth-promoting rhizobacteria(PGPR), but the molecular mechanisms by which these beneficial organisms enhanceplant growth and health remain to be clarified. In this study, we performedexperiments co-cultivating Arabidopsis thaliana seedlings with either Pseudomonas
putida or Pseudomonas fluorescens in order to determine the growth and developmentresponses to these bacteria. Both P. putida and P. fluorescens stimulated lateral rootand root hair formation and increased plant biomass, which correlated with inductionof auxin responsive gene expression in roots. Genetic analyses suggest that growthpromotion by the bacteria involves auxin signaling as tir1, tir1afb2afb3, arf7-1, arf19-1
and arf7arf19 auxin-related mutants show altered lateral root response to inoculationand because P. putida and P. fluorescens normalize root hair development in the rhd6mutant. It was found that the bacteria produce the cyclodipeptides cyclo(L-Pro-L-Val),cyclo(L-Pro-L-Tyr) and cyclo(L-Pro-L-Tyr), which were able to induce auxin-responsive gene expression when supplied to the culture media of seedlings. Thesefindings indicate that DKP production by P. putida and P. fluorescens modulates auxinsignaling and likely participates in plant growth promotion.
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The Arabidopsis ZED1 pseudokinase is required for ZAR1-mediated immunity
induced by the Pseudomonas syringae type III effector HopZ1aLewis, Jd1,2,3, Lee, Ah-Y1, Hassan, Ja3, Wan, J1, Hurley, B1, Jhingree, Jr1,4, Wang, Pw1,4, Lo,T1,Youn, J-Y5, Guttman, Ds1,4, Desveaux, D1,4.

1Department of Cell & Systems Biology, 25 Willcocks St., University of Toronto,Toronto, ON, M5S 3B2, Canada 2Plant Gene Expression Center, United StatesDepartment of Agriculture, 800 Buchanan St., Albany, CA, 94710, USA 3Department ofPlant & Microbial Biology, University of California Berkeley, 800 Buchanan St., Albany,CA, 94710, USA 4Center for the Analysis of Genome Evolution and Function, 25Willcocks St., University of Toronto, Toronto, ON, M5S 3B2, Canada 5Department ofMolecular Genetics, University of Toronto, Toronto, ON, M5S 3E1, Canada.The plant pathogen Pseudomonas syringae causes disease in more than 100 plantspecies using the type III secretion system to secrete and translocate effector proteinsinto the plant. Many of these effector proteins are believed to function primarily in thesuppression of host defense signaling. However recognition of these effector proteinsby resistance (R) proteins induces a defense response. The YopJ/HopZ family ofeffector proteins is evolutionary diverse and found in both animal and plantpathogens. We previously demonstrated that HopZ1a elicits effector-triggeredimmunity, when it is recognized in Arabidopsis by the ZAR1 R protein. However,recognition of HopZ1a does not require any known defense-related proteins. Toidentify additional genes involved in innate immunity to HopZ1a, we designed aforward genetics screen based on a loss of HopZ1a recognition. We identified severalalleles of the hopz-effector-triggered-immunity-deficient (zed1) mutant. zed1 isimpaired in ZAR1-mediated defense responses but is not affected in the recognition ofother unrelated T3SEs or in basal immunity. ZED1 is a previously uncharacterizedpseudokinase that is modified by HopZ1a. This work reveals novel genes involved ininnate immunity, and additional immune signaling pathways in Arabidopsis.



XV Congress of Plant Biochemistry and Molecular Biology 27

The Xanthomonas Cassava Bacterial Blight Pathogen Employs TAL Effectors to
Induce a Pectate Lyase and Sugar Transporter During Host ColonizationRebecca BartUniversity of California, BerkeleyWe focus on the staple food crop cassava and its pathogen, Xanthomonas axonopodispv. manihotis (Xam). Bacterial pathogens within the genus Xanthomonas deliver typethree effectors (T3Es) into the cells of their plant hosts to promote virulence. We usegenomic approaches to understand the conservation of T3Es on a pathogenpopulation level. Highly conserved effectors represent ideal targets for diseaseresistance. In addition, we characterize a specific class of T3Es, the transcriptionactivator-like (TAL) effector family and report a major role for bacterial populationgrowth and symptom development for TAL14Xam668 and TAL20Xam668, respectively. Weidentify pathogen-induced transcriptional changes using RNA-seq and identifycassava target genes for each TAL effector. TAL20Xam668 specifically induces

MeSWEET10a, a member of the sugar transporter family of susceptibility genespreviously characterized in rice. TAL14Xam668 induces a pectate lyase, a novel class ofTAL-targeted susceptibility genes. We show that induction of these genes is a highlyconserved virulence strategy employed by Xam during infection of cassava andpropose strategies for durable engineered resistance.
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A transcriptomic/metabolomic approach to biochemical pathways in non-
model systemsToni M. KutchanDonald Danforth Plant Science Center, 975 North Warson Road, St. Louis, MO 63141USA (tmkutchan@danforthcenter.org)A large number of plant species are proven to have medicinal or health-protectivevalue. In fact, approximately 25% of contemporary pharmaceuticals are either directlyobtained from, or are structurally based upon, natural products. Many potent plant-derived pharmaceuticals have chemically complex structures and contain multiplestereocenters that make commercially feasible syntheses unattainable. Most of thesedrugs are produced in non-model plant systems and the knowledge of the biochemicalpathways that lead to even the most effective plant-derived pharmaceuticals containsgaps at best. In cases where the supply of a plant-derived pharmaceutical is limitedand commercially feasible chemical production is precluded by structuralcomplexities, a biotechnological approach is necessary for production of sufficientquantities for patients in need of the drug for treatment. The goal of our research is toelucidate the biochemical pathways that lead to selected potent plant-derivedpharmaceuticals and to use this knowledge to develop alternative production systemsand novel homologs. We seek to develop methodologies with which tobioinformatically interrogate medicinal plant deep transcriptome datasets to yieldcandidate biosynthesis genes and then to use biochemistry to link these genes tobiochemical pathways that lead to plant-derived pharmaceuticals. A comparison ofthe expression profiles of genes in deep transcriptome datasets can be comparedacross species and to the accumulation pattern of selected medicinal metabolites toyield genes that are expected directly involved in the formation of the target drug.Results will be presented from efforts to date to produce deep transcriptome datasetsand directed metabolite profiles by LC-MS/MS.
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Thevetia thevetiodides seed cardenolidesJorge Molina -Torres and Enrique Ramírez ChávezLaboratorio de Fitobioquímica, Departamento de Biotechnología y Bioquímica.CINVESTAV Unidad Irapuato. México. Corresponding author E-mail:jmolina@ira.cinvestav.mxCardenolides, also known as cardiac glycosides, are steroid with hydroxyl (OH) inposition 14b. In these tetracycles, the rings C and D are cis in contrast with moststeroids. In 17β position is linked to a five-membered unsaturated lactone(cardenolides) or six members (bufadienolides). In the 3β position deoxy or O-methyl,sugars are present, that is unusual but characteristic of cardenolides. Cardiacglycosides are present in several plant families; eg. Scrophulariaceae, Ranunculaceaae,Asclepiadaceae, Apocynaceae, and Liliaceae. The cardenolides are the most commonderivatives. In tropical America, from a variety of species containing cardenolideshighlights the presence of the genus Thevetia (Apocynaceae). From extensive trade isknown Thevetia peruviana synonymous of Thevetia neriifolia (Yellow oleander)distributed from northern South America to Florida, the temperate North America.Thevetine, a cardenolide present in this species, found frequent use in Europe, as it isconsidered particularly useful in cases of intolerance to Digitalis. The toxicity of thisplant has been frequently exaggerated. Mesoamerica, despite having a wealth of floraand traditional herbal knowledge, has few species studies on the nationalpharmacopoeias, paying little attention to the more than 3000 species used traditionalherbal medicine in Mexico. Thevethia thevetioides (HBK) K. Schum, endemic to Mexico,is distributed in the central and southern states, including Guanajuato, Queretaro,Hidalgo, Michoacan, Mexico, Morelos, Puebla and Guerrero. Nowadays, this attractivetree is rare in the wild at the Bajio, but cultivation is not uncommon in many villagesin the region. It is recognized its use in folk medicine against various diseases(Rzedowski and Rzedowski, 1998). This species, although having biotechnological,pharmacological and medicinal value, has not been studied in its phytochemicalbioactive components.This work has been funded by Comercializadora Naturista del Bajío
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Nothing like we imagined – uncovering the terpenome of liverwortsSantosh Kumar, Stephen Bell, Scott Kinison, Xun Zhuang, Zuodong Jiang, ChaseKempinski, Kristin Linscott, Eric Nybo, Sheba Goklany and Joe ChappellUniversity of Kentucky, Lexington, KYPlants produce a wealth of terpenes that serve physiological and ecological roles, andthe basic biosynthetic pathways for many classes of terpenes have been elucidated.These studies have logically led to sophisticated structure-function studies of terpenesynthase enzyme families using a variety of molecular genetic and biochemicalapproaches. Interestingly, these latter studies hold promise for uncovering thebiogenic origins of the structural complexity found within each class or family ofterpene compounds. An alternative and complimentary approach to uncovering thereaction mechanism(s) specificity for chemical diversity might be evident inevolutionary comparisons between terpene synthases associated with lower plants,like bryophytes, versus higher plants. But this notion is not well founded. Thechemical complexity of terpenes in lower plants equals or exceeds that in evolutionaryadvanced angiosperms and gymnosperms, and attempts to isolate terpene synthasegene homologs from lower plants have largely failed. Using new computational searchalgorithms, we now report the discovery of evolutionarily distinct terpene synthasesthat portent new routes to chemical diversification within the terpenome.

Banks et al. 2011 Science 332:960
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Molecular and Biochemical Strategies for Cereal Crop Adaptation to Acid SoilsLeon Kochian1, Jiping Liu1, Jurandir Magalhaes2, Miguel Pineros1, Michael SangbomLyi1, Jon Shaff1, and Robert Schaffert1
1Robert W. Holley Center for Agriculture and Health, USDA, ARS, Cornell University.2Embrapa Maize and Sorghum, Sete Lagoas, BrazilAluminum (Al) toxicity is a major limiting factor both for food and bioenergy crops onacid soils that comprise up to 50% of the world’s potentially arable lands. A largeproportion of the acid soils occur in developing countries in the tropics and subtropicswhere food and energy security are the most tenuous. Also, there is a significant areaof acid soils in the Southeastern U.S., which may be a useful region for the productionof bioenergy sorghum. Because of the agronomic importance of crop Al toxicity,identifying the molecular determinants for Al tolerance has attracted significantinterest from a number of laboratories around the world. We are now poised, basedon recent discoveries by our labs and others, to develop the molecular and geneticresources required to address a worldwide agronomic problem that is only exceededby drought stress with regards to abiotic limitations to bioenergy and food cropproduction. In this talk, the isolation of the major sorghum Al tolerance gene, SbMATE,via high-resolution mapping has opened up new avenues for improving cereal acidsoil tolerance. The role of this gene in controlling the wide range of Al tolerance insorghum via regulation of SbMATE function and expression will be described. Thecombination of genetics, genomics and protein biochemistry has shown us that othermolecular determinants  reside in the sorghum genome that help regulate both
SbMATE expression and SbMATE protein function, resulting in greater levels of Altolerance. This research is allowing us to assemble a molecular toolbox that is beingused to translate these discoveries into more Al tolerant sorghum lines for productionon acid soils both in Brazil and in developing countries in sub-Saharan Africa.
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Bixin synthesis and carotenoid gene expression in Bixa orellana L.Rivera-Madrid Renata1, Carballo-Uicab Victor Manuel, Aguilar-Espinosa Margarita,Córdova-Lara IvánCentro de Investigación Científica de Yucatán. Unidad de Bioquímica y BiologíaMolecular de Plantas. 1Corresponding author e-mail: renata@cicy.mxAnnatto (Bixa orellana) is a tropical shrub from the intertropical regions of theAmericas. B. orellana is rich in carotenoids, principally the pigment bixin. Synthesis ofthis pigment has become the focus of studies by a number of research groups.Knowledge of the limiting steps in carotenoid biosynthesis, as well as factors relatingto its storage and its relation with other biosynthetic pathways are significant areasunder study. The aim of this study was to analyse the expression of the key genes(based on complementary DNA) involved in carotenoid and bixin synthesis, such asphytoene desaturase (pds), lycopene beta-cyclase (βlcy) and lycopene epsilon-cyclase(εlcy), during the different stages of development of the plant organs which presentgreatest bixin accumulation, such as the leaves, buds, flowers and seeds in differentstages of maturation taken from four B. orellana varieties (P65, P13, N4, N20) withcontrasting characteristics. Expression of these genes was analysed by the real-timeRT-PCR technique. The results of this research suggest that plants with pink flowers(P65 and N4) have greater expression of the pds gene and plants with white flowershave greater expression of the βlcy gene. The level of pds and βlcy gene expressionincreased during the seed maturation stage, but decreased in mature stages. Plant N4exhibited the greatest bixin accumulation. Maximum bixin accumulation occurred inthe early stages of seed maturation, and was reduced by almost 50% in mature stages.The level of pds gene expression showed a 53% correlation with bixin accumulation,whilst the correlation for βlcy gene expression was just 22%. Regulatory mechanismsfor carotene production and accumulation were observed to be specific to each tissueand, in some cases, specific to each plant. This explains why regulatory events foundin the specific organ of a plant often cannot be confirmed in others.
Acknowledgments: Consejo Nacional de Ciencia y Tecnología (CONACYT) No. 98508.CUVM was supported by CONACYT MSc. grant.
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Testing the role of well-known molecular mechanisms involved in metal uptake,
translocation and homeostasis in Agave.Aída Martínez-Hernández1,3, Elmi Cen-Cen1, Michael A. Grusak2

1Colegio de Postgraduados campus Campeche. Sihochac, Champotón. Campeche.2USDA-ARS Children’s Nutrition Research Center, Dept. of Pediatrics, Baylor College ofMedicine, Houston, TX USA. 3aidamh@colpos.mx
Agave is a large monocot genus of succulent plants capable of growing in stressfulenvironments and in different types of soils. Using transcriptomic data fromsequenced cDNAs, we previously found that several tissues of A. tequilana accumulatehigh levels of genes putatively related to tolerance to biotic and abiotic stress. Severalphysiological assays have shown that these genes are constitutively expressed in
Agave, including a gene family of metallothioneins, proteins capable of bindingdivalent cations and known to confer tolerance to toxic metals. Three different Agavespecies were challenged with high or low metal concentrations using hydroponicconditions. We found that agaves possess extremely high tolerance to metal ions suchas Cu, Zn, or Cd, such that they can grow under high metal concentrations andaccumulate high quantities of these metals in aerial tissues.  In other hand, theseplants are capable of growing in the absence of iron without any symptoms of low ironstatus. We also tested some biochemical responses and the regulation of agavehomologs of some of the most important genes involved in metal ion homeostasis inplants, including several ion transporters such as NRAMPs, ZIPs and OPTs, along withmetallothioneins and other genes involved in stress tolerance. The possible role ofwell-known mechanisms of uptake, translocation to aerial tissues, and homeostasis ofmetal ions in Agave plants, which display an overall physiology extremely differentfrom other well-studied plant species, will be discussed.This work was supported in part by funds of the “Fideicomiso No. 167304 del Colegiode Postgraduados” and a fellowship from CONACYT to AMH for a sabbatical stay, andby funds from USDA-ARS Cooperative Agreement 58-6250-0-008 to MAG.
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Pseudomonas putida and Pseudomonas fluorescens regulate Arabidopsis root
architecture through an auxin mediated pathway and produce bioactive

cyclodipeptidesRandy Ortiz-Castro1, Jesús Campos-García1, José López-Bucio1,2
1Instituto de Investigaciones Químico-Biológicas, Universidad Michoacana de SanNicolás de Hidalgo, Morelia, Michoacán. 2Corresponding author E-mail:jbucio@umich.mxGram-negative bacteria produce small molecules to interact with plants. The
Pseudomonas genus includes many species of plant growth-promoting rhizobacteria(PGPR), but the molecular mechanisms by which these beneficial organisms enhanceplant growth and health remain to be clarified. In this study, we performedexperiments co-cultivating Arabidopsis thaliana seedlings with either Pseudomonas
putida or Pseudomonas fluorescens in order to determine the growth and developmentresponses to these bacteria. Both P. putida and P. fluorescens stimulated lateral rootand root hair formation and increased plant biomass, which correlated with inductionof auxin responsive gene expression in roots. Genetic analyses suggest that growthpromotion by the bacteria involves auxin signaling as tir1, tir1afb2afb3, arf7-1, arf19-1
and arf7arf19 auxin-related mutants show altered lateral root response to inoculationand because P. putida and P. fluorescens normalize root hair development in the rhd6mutant. It was found that the bacteria produce the cyclodipeptides cyclo(L-Pro-L-Val),cyclo(L-Pro-L-Tyr) and cyclo(L-Pro-L-Tyr), which were able to induce auxin-responsive gene expression when supplied to the culture media of seedlings. Thesefindings indicate that DKP production by P. putida and P. fluorescens modulates auxinsignaling and likely participates in plant growth promotion.
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Analysis of nodulin 41 expression in early stages of symbiosis and cellular
localization in transgenic root nodulesJuan Elías Olivares Grajales, Chandrasekar Balu Rajeswari, Aarón Barraza Celis,Xóchitl Alvarado Affantranger, Cynthia Gemalit Martínez Centeno, SeleneNapsucialy Mendivil, Elda Patricia Rueda Benitez and Federico Esteban SánchezRodríguezDepartamento de Biología Molecular de Plantas, Instituto de Biotecnología, UNAM,México. Corresponding author: federico@ibt.unam.mxNodulin 41 (PvNod41) is an aspartyl peptidase from Phaseolous vulgaris. It isexpressed in mature root nodules and is considered a late nodulin. By western blotassays, we detected this protein in root nodules from 12 to 30 days post infection(dpi) with Rhizobium tropici, but not in 10 dpi root nodules, nodule-stripped roots,or uninoculated roots. However, PvNod41 transcripts were also detected by RT-qPCR in 10 dpi root nodules and at a much lower level in nodule-stripped roots(Olivares et al. BMC Plant Biology 2011, 11:134). In order to determine moreaccurately the expression pattern of the PvNod41 gene, a 1074 bp fragment of itspromoter region was cloned and the eGFP-GUS fusion protein was put under itscontrol. In common bean transgenic roots inoculated with R. tropici, we detectedGFP and GUS expression in root tips and nodule primordia. This finding promptedus to see if inoculation with R. tropici is necessary for the promoter activation inroot tips. In this case, we detected GFP expression only in 3 dpi root tips and not in3 days uninoculated root tips. Additionally, PvNod41 transcript accumulationlevels were determined by RT-qPCR in wild type root tips. PvNod41 transcriptswere detected in 3 dpi root tips but not in 3 days uninoculated root tips. In spite ofthese results, we have been unable to detect the PvNod41 protein by western blotin root tips. This could indicate that PvNod41 is under a strong post-transcriptionalregulation in this tissue. By the other hand, we are interested in determining thesubcellular localization of PvNod41. For this purpose, we compared, byfluorescence microscopy, the expression of PvNod41-eGFP under the 35Spromoter and also under its own promoter in transgenic root nodules. These datawill be presented and discussed. This work was funded by CONACYT 177744
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A salicylic acid-induced lectin-like protein plays a positive role in the effector-
triggered immunity response in Arabidopsis thaliana to Pseudomonas syringae

AVR-RPM1.Grace Armijo1, Paula Salinas1, Mariela Inés Monteoliva2, Aldo Seguel1, María ElenaÁlvarez2 and Loreto Holuigue1,3
1Departamento de Genética Molecular y Microbiología, Facultad de CienciasBiológicas, Pontificia Universidad Católica de Chile, Santiago, Chile. 2CIQUIBIC-CONICET; Departamento de Química Biológica, Facultad de Ciencias Químicas,Universidad Nacional de Córdoba, Argentina. 3Corresponding author E-mail:lholuigue@bio.puc.clSalicylic acid (SA) is one of the key hormones that orchestrate the pathogen inducedimmune response in plants. Here, we report the identification and functionalcharacterization of a SA-induced legume lectin-like protein 1 (SAI-LLP1), which iscoded by a gene that belongs to the group of early SA-activated Arabidopsis genes. Westudied the role of SAI-LLP1 gene in the defense response of Arabidopsis against
Pseudomonas strains. SAI-LLP1 expression is induced upon inoculation with avirulentstrains of Pseudomonas syringae pv tomato (Pst), via a SA-dependent mechanism.Constitutive expression of SAI-LLP1 restrains proliferation of Pst Avr-Rpm1 andtriggers more cell death in inoculated leaves. Using confocal microscopy andbiochemical assays, we found evidence indicating that SAI-LLP1 is a glycoproteinlocated primarily at the apoplastic side of the plasma membrane. Results obtained inthis work indicate that SAI-LLP1 is involved in resistance to Pst Avr-Rpm1, playing apositive role in the effector-triggered immunity triggered by Pst Avr-Rpm1 in
Arabidopsis.Supported by FONDECYT-CONICYT (grant Nº1100656) and Millennium Nucleus forPlant Functional Genomics (P10-062-F).
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The Arabidopsis thaliana peroxidase expression during Ustilago maydis
infectionLucila Mendez-Moran1,3, José Pedro Castruita-Domínguez1, Conri Su-vin AlejandraCámez-Peña1,2, Martín Paolo Soto-Aceves1, and Julia Zañudo-Hernández1

1Departamento de Ecología, Centro Universitario de Ciencias Biológicas yAgropecuarias, Universidad de Guadalajara, Jalisco, México. 2Instituto Tecnologico delos Mochis, Sinaloa, México. 3Corresponding author E-mail lmendez@cucba.udg.mx.
Ustilago maydis Dc (Cda) is a pathogenic fungus that infects only maize (Zea mays L.).However, there is conclusive evidence that U. maydis infects other monocotyledonsand dicotyledons plants under experimental axenic conditions (Leon-Ramírez et al.,2004). The inoculation with mixtures of sexually compatible or single U. maydishaploid strains produced similar symptoms in Arabidopsis thaliana plantlets, the signsof disease include the increased anthocyanin formation, development of chlorosis,increased formation of secondary roots, induction of malformations in the leaves andpetioles, induction of tissue necrosis, and stunting (Mendez-Moran et al., 2005). Fromprevious results of gene expression analyzed with microarrays, some representativegenes related with the antioxidant defense system were obtained; principally theperoxidases involved in plant/fungal response. We analyzed the expression ofperoxidases genes in A. thaliana plants. Total RNA was isolated from A. thaliana atdifferent times post inoculation with U. maydis haploid cells. The gene expression wasanalyzed with sqRT-PCR. The peroxidases genes showed differential expression in atleast one of the sampling times, and noticeably up-regulated and down-regulatedexpression in the infected plants were obtained. The oxidative response wasrepresented with highly induced expression of disease resistance proteins andpathogenesis-related protein. Now we are related the A. thaliana preoxidasesexpression with POX12 peroxidase gene from maize. It is concluded that the A.
thaliana-U. maydis pathosystem offers new alternatives to study plant-fungalinteractions. The project  was supported by grants from CONACYT-CB 2007-00079530 and the Universidad de Guadalajara, Mexico.1. León-Ramirez et al. New Phytologyst: 2004, 164:337-346.2. Mendez-Moran et al. Phytopathology: 2005, 95(5):480-488.
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Interactions between two unrelated RNA viruses and their host: a case of classic
synergism and contrasting viral antagonism.Gabriela Chávez-Calvillo1, Carlos A. Contreras-Paredes1, Juan Carlos Noa-Carranzana2,Tzvetanka D. Dinkova3 and Laura Silva-Rosales1,4

1Departamento de Ingeniería Genética. Centro de Investigación y de EstudiosAvanzados del IPN, CINVESTAV Irapuato, México. 2Laboratorio Instituto deBiotecnología y Ecología Aplicada, Universidad Veracruzana, Xalapa, Ver., México.3Departamento de Bioquímica Facultad de Química, UNAM. México, D. F.4Corresponding author E-mail: lsilva@ira.cinvestav.mxSynergism in plants is the classic example of potex-potyvirus interaction and has beenreported in different hosts. Antagonism has been described only betweenphylogenetic related viruses. Our studies reveal that two nonrelated viruses: Papaya
ringspot virus (PRSV), a potyvirus; and Papaya mosaic virus (PapMV), a potexvirusproduce a contrasting phenotype on its natural host, Carica papaya. The outcome ofthe disease depends on the order of arrival and infection time to their host. Thisdetermines the development of symptoms: a synergistic (detrimental) or anantagonistic (beneficial) response. When the host was simultaneously inoculated withboth viruses, a synergistic phenotype was observed concomitant with a 1.5-foldincrease PapMV accumulation, as compared to its single infection, however itstranslation rate remains unaffected. When PRSV is firstly inoculated, PapMV is able to5-fold increase their transcripts but its translation decreases and the phenotype isalso synergistic. Our polysome profiling suggests that, PRSV VPg hijacks someinitiation translation factors that prevent the association of genomic PapMV with thecellular machinery and the massive PapMV RNA viral accumulation is producing thedetrimental phenotype.  Unexpectedly, when PapMV is the primary infecting virus, thePRSV phenotype and its coat protein cannot longer be detected and the potyviralgenome accumulation decreases until 0.1-fold. We estimated that PapMV moves fasterand produces more transcripts than PRSV, but PRSV is more efficient on its translationand produces more protein per RNA molecule. Also, when PapMV arrives first, PRSV isincapable of produce transcripts and consequently protein.  This attenuation overPRSV is probably not mediated by iRNA silencing, because there is no viral sequencesimilarity between these viruses to turn on the Post-translational Gene Silencing(PTGS) machinery, instead, a prolonged production of Systemic Acquired Resistance(SAR) was detected by the induction of the Pathogenesis-related protein 1 (PR1) gene.The work was funded by CONACYT-SAGARPA.
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Response of the promoter of a phytoalexin biosynthetic gene from pepper to
virus, insects and parasitic plantsEdmundo Lozoya-Gloria1, Hamlet Avilés-Arnaut1,3, Tzitzik J. Castrejón-Contreras2 andDennise L. Vieyra-López2

1Departamento de Ingeniería Genética, CINVESTAV IPN Unidad Irapuato. Km 9.6Libramiento Norte Carretera Irapuato-León. C.P. 36821 Irapuato, Gto., México. 2UPIIG-IPN, Av. Mineral de Valenciana No 2000, Fracc. Industrial Puerto Interior, C.P. 36275Silao, Gto., México. 3Present address: Instituto de Biotecnología, Facultad de CienciasBiológicas, Universidad Autónoma de Nuevo León, Ave. Pedro de Alba s/n con Ave.Manuel L. Barragán s/n, Cd. Universitaria, C.P. 66450, San Nicolás de los Garza, NuevoLeón, México.Corresponding author E-mail: elozoya@ira.cinvestav.mxThe promoter of the PEAS1 gene of pepper (Capsicum annuum) controls theexpression of the 5-epi-aristolochene synthase enzyme, involved in the biosynthesis ofthe bicyclic sesquiterpene phytoalexin capsidiol. This 1450 bp promoter responds tovarious biotic stimuli like arachidonic acid, cellulase and other pathogen-associatedmolecular patterns (PAMP's). Here we analyzed the response of this promoter to TEV(Tobacco Etch Virus), whitefly (Bemisia tabaci) and dodder (Cuscuta sp). The analysiswas done by GUS staining in tobacco transgenic plants (Nicotiana tabacum var.
Xhanti) containing the GUS reporter gene under control of the PEAS1 gene promoter.Our results showed that GUS gene expression was induced in the glands of thetrichomes of leaves and stems after TEV virus infection, and during oviposition of eggsafter whitefly infestation but the interaction with dodder didn’t induce the expressionof GUS gene.The work was funded by the SEP-CONACYT project 82884 and a postdoc fellowshipfrom CONACYT to HAA.
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Characterization of histone H3 family from Capsicum annuum and differential
expression in response to Pepper golden mosaic virus (PepGMV) infection.Ruth Sarahi Pérez-Alfaro1 and Rafael Rivera-Bustamante1,2

1Departamento de Ingeniería Genética, Centro de Investigación y de EstudiosAvanzados del IPN, Unidad Irapuato, Km. 9.6 Libramiento Norte, Irapuato, Gto. 36821,México. 2Corresponding author E-mail: rrivera@ira.cinvestav.mxGeminiviruses are DNA viruses that infect economically important plants. Thegenomes of these viruses interact with the host’s histones to organize aminichromosome, structure responsible for regulating viral replication andtranscription. A previous study of the transcriptome of pepper (Capsicum annuum)suggested a preferential expression of histone H3 (and/or variants) during infectionwith Pepper golden mosaic virus (PepGMV). First, we performed an analysis of thegenome of C. annuum and found 14 genes highly related to histone H3 (H3 family,canonical H3 and variants). Secondly, we quantified by real-time PCR the expressionof the canonical H3 and two variants, H3.3 and H3.X. No clear differential expressionwas observed in either case. Then, we measured the transcription of these 3 genes inleaves from different stages that are present in a plant 24 days after inoculation. Inthis experiment we observed that in mature leaves, the expression of histone H3 andH3.X was eight times higher in infected plants than that observed in not infectedcontrol plants. Possible implications of this differential expression will be discussed.
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Phosphoproteomic analysis of Phaseolus vulgaris roots during the early stages
of the rhizobia-legume symbiosisYolanda Ortega-Ortega, David Jauregui and Carmen Quinto*Depto. de Biología Molecular de Plantas, Instituto de Biotecnología, UNAM. Av.Universidad No 2001, Chamilpa, C.P. 62210, Cuernavaca, Mor, México. *Correspondingauthor E-mail: quinto@ibt.unam.mxLegumes possess the unique ability to form symbiosis with a family of gram-negativesoil bacteria known as rhizobia to acquire fixed nitrogen. This interaction is precededby a molecular dialog between the host and bacterium that takes place within therhizosphere. Rhizobia secrete lipochitooligosaccharides, known as Nod Factors (NF),which triggers molecular and physiological changes within the root. Specific proteinphosphorylation events are known to be critical for the initiation of rhizobial infectionand during nodulation (1, 2). Plant mutants defective in nodulation led to theidentification of key protein kinases essential for both processes (3).  Herein, thephosphoproteome of Phaseolus vulgaris roots treated with Rhizobium etli NF at 10, 30and 60 min, was analyzed. To this end, phosphoproteins from total protein extractsobtained from P. vulgaris roots treated with NF were purified by IMACFe+3 affinitycolumn. The phosphoproteins were then isolated by two-dimensional gelelectrophoresis and identified by mass spectrometry. Thirty-three phosphoproteinswere obtained using this approach. Among these, twenty-one were found to beupregulated (>1.3 fold) in response to NF, including actin, actin depolymerizingfactor-2, pathogenesis-related protein 1, chalcone isomerase, ascorbate peroxidase,peroxidase, superoxide dismutase and chaperones among others. To do a semi--quantitative analysis of the phosphorilation of each protein, a western-blot assaysusing anti-serine, anti-threonine and anti-tyrosine antibodies is in progress.1. Madsen, et al., 2003, Nature 425, 637; 2. Libault, et al., 2010, Plant J. 63, 86; 3.Radutoui, et al., 2003, Nature 425, 585.Partially supported by IN201312, DGAPA-UNAM grant.
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Characterization of genes encoding potential effector of Trichoderma spp.
differentially expressed in interaction with Arabidopsis thalianaClaudia A. Ramírez Valdespino1,2, Ma. Daniela Porras Troncoso1, Paulina GuzmánGuzmán1, Alfredo Herrera E.3, Vianey G. Olmedo Monfil 1,4

1Departamento de Biología. División de Ciencias Naturales y Exactas. Universidad deGuanajuato. Campus Guanajuato. Noria Alta s/n CP: 36050. Guanajuato, Gto. México.2Present address: Departamento de Biología. División de Ciencias Naturales y Exactas.Universidad de Guanajuato. Campus Guanajuato. Noria Alta s/n CP: 36050.Guanajuato, Gto. México. 3Laboratorio Nacional de Genómica para la Biodiversidad(Langebio)-CINVESTAV-IPN. Km 9.6 Libramiento Norte. Carretera Irapuato-León. C. P.36821, Irapuato, Guanajuato, México. 4Corresponding author E-mail: E-mailvianey_olmedo@yahoo.com.mx.Among species that commonly inhabit the soil are Trichoderma species; the genusincludes filamentous fungi used as biocontrol agents. Some species has the ability toactivate both induced systemic resistance (ISR) and systemic acquired resistance(SAR) in plants, probably mediated by Microbe-associated molecular patterns. Someof them are effector-like proteins, which have the capacity to modify host-cellstructure and function. These alterations either facilitate infection or trigger defenseresponses. Little is known about the function of these proteins in the establishment ofbeneficial interactions, mainly in mycorrhizal. In Trichoderma spp. nine moleculeswith effector characteristics has been proposed, but only one has been characterizedas effector-like protein: SM1, which is implicated in the establishment of plant-fungusinteractions, activating SAR and ISR mechanisms in cotton plants. Nowadays, ourwork group is searching for novel effector-like proteins in Trichoderma speciesinteracting with the plant A. thaliana. By using bioinformatics tools, we have selected21 genes that encode for possible effector-like proteins. We have found at least 4genes up regulated, and at least 1 gene down regulated when the fungus is co-cultivated with the plant. Additionally, we are analyzing their expression in fungalcultures added with root exudates. We will confirm these results by Q-PCR in order togenerate null Trichoderma mutants on these effector-like proteins and evaluate theirparticipation during the Trichoderma-Arabidopsis beneficial interaction.
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Overexpression of a Phaseolus vulgaris NADPH oxidase gene increases
symbiosome number, bacteroid size and nitrogen fixation in nodules and

impairs mycorrhizal colonizationManoj-Kumar Arthikala, Rosana Sánchez-López, Noreide Nava, Olivia Santana, XochitlAlvarado-Affantranger, Luis Cárdenas and Carmen Quinto*Departamento de Biología Molecular de Plantas, Instituto de Biotecnología, UNAM. Av.Universidad No 2001, Chamilpa, C.P. 62210, Cuernavaca, Morelos, México.*Corresponding author E-mail: quinto@ibt.unam.mxRBOHs (Respiratory Burst Oxidase Homologs) are plant membrane proteins thatcatalyze oxygen reduction to produce superoxide, a form of reactive oxygen species(ROS). ROS generation by RBOHs activity is essential in diverse plant-signallingprocesses; their role in symbiotic associations is poorly understood. This prompted usto explore the role of RBOHs in the Phaseolus vulgaris-Rhizobium and -AM symbiosis.Herein, the role of RbohB during the symbiotic interaction between P. vulgaris and
Rhizobium tropici, and P. vulgaris and Rhizophagus irregularis was assessed by over-expression using a hairy root system. The results obtained indicate that hairy rootsoverexpresing PvRbohB transcripts increased levels of superoxide accumulation,infection threads (ITs), nodule biomass and nitrogenase activity significantly.Ultrastructure of these nodules show packed symbiosomes, enhanced bacteroidnumber and size per symbiosome. Expression levels of CAT, early nodulins, SS1 and
GOGAT transcripts were also elevated in nodules. On the other hand, whenmycorrhized with R. irregularis, PvRbohB-OE roots, displayed a ‘reduced mycorrhizalcolonization phenotype’. Thus, we concluded that PvRbohB-OE augmented noduleefficiency by fixing more nitrogen and regulates a brief delay in nodule senescence buthampered mycorrhizal colonization in P. vulgaris.Work supported by CONACyT (CB-2010-153718) to C.Q. and a post-doctoralfellowship (17656) to M.K.A.
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Overexpression of a novel ethylene response factor gene AhERF of Amaranthus
hypochondriacus as a strategy to confer dual resistance to water stress and

bacterial infection in transgenic Arabidopsis plantsJulio A. Massange Sánchez1, Axel Tiessen Favier2, John P. Délano Frier1.
1Departamento de Biotecnología y Bioquímica y 2Departamento de IngenieríaGenética del Centro de Investigación y de Estudios Avanzados del IPN, UnidadIrapuato. Km. 9.6 Libramiento Norte carretera Irapuato-León. Apdo. postal 629, C.P.36820, Irapuato, Gto. México. Corresponding author E-mail jdelano@ira.cinvestav.mx
Amaranthus hypochondriacus is a C4 dicot plant used by Mesoamerican farmers, notedby its ability to tolerate stressful conditions and produce highly nutritious seeds.Recently, in an attempt to understand the stress response of amaranth, our researchgroup performed the transcriptomic analysis of grain amaranth (A. hypochondriacus).Approximately 1900 genes increased their expression in response to at least one offour stress treatments tested (water stress, salinity, bacterial infection and insectherbivory). The analysis of the function of multistress genes is essential for theunderstanding of the molecular mechanisms underlying physiological tolerance toseveral types of stress and consequently it is a biotechnological strategy to generatebetter crops through targeted genetic manipulation. The ERF proteins (Ethylene
Response Factors) are plant-specific transcription factors that play essential roles instress responses. However, almost no information regarding stress-related ERF genesis available in amaranth. Expression analysis by qRT-PCR revealed that AhERF wasstrongly induced by water stress and bacterial infection (10- and 8-fold higher,respectively), followed by methyl jasmonate treatment, insect herbivory andmechanical damage. Sequence analysis showed that AhERF is a novel transcriptionfactor that has an open reading frame of 1,022 bp and encodes a nuclear protein of254 amino acids. We cloned the full length gene and right now, we are developingtransgenic Arabidopsis plant that constitutively express AhERF. We hypothesize thatthe overexpression of novel transcription factors from amaranth will alleviate waterstress and bacterial infection in transgenic Arabidopsis plants.
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Characterization of the entire family of HSF in Carica papaya and expression
analysis of 6 of those genes, in response to heat stress and during recoveryChristian Alcocer1, Fabio Idrovo1, Francisco Espadas1, Carlos Talavera1, EduardoBlumwald2, Inocencio Higuera1, Gabriela Fuentes1, Jorge M. Santamaría1,3.

1Yucatán Scientific Research Center A. C. (CICY). México. 2University of California,Davis. USA. 3Corresponding author E-mail: jorgesm@cicy.mxHeat shock factors (HSF), are transcription factors that have been associated to plantresponse to environmental changes, particularly to heat stress. We characterized in
silico, the entire family of 18 HSF genes in Carica papaya. Primers were then designedfor six CpHSF genes, representing the three groups within the family. Using RT-PCR,changes in the expression of the 6 genes were evaluated when plants were exposed totemperatures as high as 50 oC, for as long as 4 h. In addition, we evaluated changes inthe expression of those genes during a recovery period, when plants were returned tostandard temperatures of 25 oC. Two of those genes were particularly responsive tothose temperature changes and they might be associated to the high heat toleranceshown by this tropical species. It is important to emphasize that CpHsfB1 increasedtheir expression during the heat stress itself, while CpHsfA1 increased theirexpression only during the recovery period, what might be associated with thetriggering of repair mechanisms. It is possible that the over-expression of those heat-responsive genes in this and other species, might result in increased tolerance to heat,what is particularly relevant to minimize possible negative effects associated toclimate change and global warming.The work was partly funded by the UC MEXUS grant number CN-10-450. A receivedan scholarship from Conacyt.
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Mutations in AtFBS genes alter the response to abiotic stress
in Arabidopsis thalianaDamaris Godinez-Vidal1, E. Patricia Rueda1 and Mario Rocha-Sosa1,2.

1Department of Plant Molecular Biology. Instituto de Biotecnología/UNAM. Av.Universidad 2001, Cuernavaca, Morelos 62210. Mexico. 2Corresponding author E-mail: rocha@ibt.unam.mx
AtFBS1-4 genes encode proteins with an F box. Such proteins are essentialcomponents of ubiquitin ligases called SCF. Previous studies with three of these genesshow that only AtFBS1 and AtFBS3 transcripts increase their levels in response todifferent biotic and abiotic stresses. To understand the role of AtFBS proteins in stressresponses in plants, the analysis of mutants in the corresponding genes was carriedout; for this purpose, mutants in each of these genes have been obtained frompreviously existing collections and double, triple and quadruple mutants have beengenerated. The single and double mutants have no observable phenotype either innormal or in plants subjected to some type of stress. So far three triples mutants andthe quadruple mutant were obtained. The triple mutant 3M1 (atfbs2, atfbs3, atfbs4)and the quadruple 4MU (atfbs1, atfbs2, atfbs3, atfbs4) show low germination rate, areduction in the length of roots and poor growth under osmotic or saline stress, or thetreatment with abscisic acid. Under drought stress both mutants had a higherpercentage of dehydration with respect to the wild-type Col1.
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AtGRDP1 gene encoding a glycine-rich domain protein, a new component of the
ABA signaling pathway?Aída Araceli Rodríguez Hernández1, Carlos Vladimir Muro Medina1, Julio Salinas2 andJuan Francisco Jiménez Bremont1,3

1División de Biología Molecular, Instituto Potosino de Investigación Científica yTecnológica AC, Camino a la Presa de San José 2055, C.P. 78216, San Luis Potosí, SLP,México. 2Departamento de Biología Medioambiental Centro de InvestigacionesBiológicas-Consejo Superior de Investigaciones Científicas, Ramiro de Maeztu, 9,28040 Madrid, Spain. 3Corresponding author E-mail: jbremont@ipicyt.edu.mxThe sessile life style of plants has led to the development of mechanisms by which toincrease their tolerance of these through both physical adaptations and interactivemolecular and cellular changes that begin after the onset of stress. The first step inswitching on such molecular responses is to perceive the stress as it occurs and torelay information about it through a signal transduction pathway. The plant hormoneabscisic acid (ABA) plays a key role in a variety of developmental processes andadaptive stress responses to environmental stimuli in plants. Nearly 10% of theprotein coding-genes in Arabidopsis are likely to be regulated by ABA. In this study,we show interesting data about a novel gene encoding a glycine-rich domain protein,called AtGRDP1. The Atgrdp1-null mutant line showed an increased sensitivity to saltand osmotic stress in germination and cotyledon development, whereas 35S::AtGRDP1over-expressing lines resulted in increased tolerance to abiotic stress. Interestingly,35S::AtGRDP1 over-expressing lines showed resistance to ABA, resembling a well-known ABI phenotype, whereas the disruption of AtGRDP1 gene resulted in ABAhypersensitivity, mimicking the ABI3-overexpression phenotype. Furthermore, weanalysed the ABI3 and ABI5 genes, which are central regulators in ABA signalling, in
Atgrdp1-null mutant and 35S::AtGRDP1 over-expressing lines. Under ABA treatments,
Atgrdp1-null mutant seedlings showed higher ABI3 and ABI5 transcript levels,whereas in 35S::AtGRDP1 over-expressing line, the ABI3 and ABI5 transcripts wererepressed. Analysis of WRKY2 expression levels in 35S::AtGRDP1 over-expressing linefurther indicated that ABA-induced WRKY2 accumulation correlates with theexpression patterns of ABI3 and ABI5 genes. These results suggest that AtGRDP1 geneplays a regulatory role in ABA signalling and tolerance to abiotic stress.
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AtLEA-1 and AtLEA-2 are involved in stomata patterning and water stress
tolerance in Arabidopsis thalianaLópez-Cordova Abigael1,*, Guevara-Olvera Lorenzo1, Muñoz-Sanchez Claudia Ivonne1,Ramirez-Pimentel Juan Gabriel, Guevara-González Ramon Gerardo2, Gerardo AcostaGarcía1,**

1Instituto Tecnológico de Celaya, Departamento de Ingeniería Bioquímica, Ave.Tecnológico y A. García-Cubas, S/N, Col. Fovissste. C.P. 38010, Celaya, Gto, México 2Universidad Autónoma de Querétaro, Facultad de Ingeniería, Cerro de las Campanass/n. Querétaro, México. Corresponding autor E-mail:* abigael_cordova@hotmail.com,**gerardo.acosta@itcelaya.edu.mx.Water is an essential element for growth and development of plants, but in recentyears, the droughts have become longer and more extreme Worldwide, causingirreversible damage to agriculture. That is why it has been paid special attention toLEA (Late embryogenesis Abundant) proteins since it has been found that areassociated with abiotic stress tolerance, the accumulation of these proteins occursduring seed maturation. In a screening for LEA protein in Arabidopsis genome weidentified two LEA type genes, AtLEA-1 and AtLEA-2. In order to analyze the functionof these, we worked with T-DNA lines (AtLEA-salk1 and AtLEA-salk2), which have theinsertion in the regulatory region of each of the genes. Tests were conducted toanalyze the relation with water stress tolerance. We found that insertional lines aremore sensitive to water stress. Furthermore, phenotypic analyzes were done andinterestingly the stomatal density is also affected. We analyzed the function of AtLEA-1and AtLEA-2 genes and its role in development, by crosses with stomata developmentmarkers. To elucidate the expression pattern of AtLEA-1 and AtLEA-2 genes we aregenerating a construction containing the fusion of the putative promoter region withthe GUS reporter gene. Additional results will be show during the congress.
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The relationship of drought tolerance to the hydrotropic response of maize and
Arabidopsis rootsDelfeena Eapen, Oralia Hernández, Jesús Martínez, Laura Noriega, María EugeniaCampos, Manuel Saucedo & Gladys I. Cassab.Instituto de Biotecnología, Universidad Nacional Autónoma de México. Cuernavaca,Mor. 62210, México.While water shortage remains the single-most important factor influencing worldagriculture, there are very few studies on how plants grow in response to waterpotential, i.e., hydrotropism. Terrestrial plant roots dwell in the soil, and their abilityto grow and explore underground requires many sensors for stimuli like gravity,humidity gradients, light gradients, mechanical stimulations, temperature, oxygen, etc.To date, extremely limited information is available on the components of suchsensors; however all of these stimuli are sensed in the root cap. Directional growth ofroots is controlled by gravity, which is fixed in direction and intensity. However, otherenvironmental factors, such as water potential gradients, which fluctuate in time,space, direction, and intensity, can act as a signal for modifying the direction of rootgrowth accordingly. Hydrotropism may help roots to obtain water from the soil and atthe same time may participate in the establishment of the root system. Current geneticanalysis of hydrotropism in Arabidopsis has offered some players, mainly AHR1, AHR2,

NHR1, MIZ1, and MIZ2, which apparently control how root caps sense and respondhydrotropically. We will discuss the mechanism(s) by which these genes and thosethat regulated phototropism coordinate the root hydrotropic response. Wehypothesized that some aspects of water stress avoidance have evolved by naturalselection of root tropic responses, most probably hydrotropism and phototropism.For testing this hypothesis, we are also using crop plants such as maize to examineroot hydrotropic response and their growth responses to drought in the fieldconditions in a research program for encouraging agricultural diversity andsustainability in Mexico. We think that it should be a priority of plant scientists to usetheir creativity for the implementation of sustainable agriculture since the globalagricultural sector will need 19% more water by 2050 to meet a 70% increase indemand for food (Hoekstra and Mekonnen, 2012).Hekonnen 2012. The water footprint of humanity. Proceedings of the National
Academy of  Sciences, USA 109: 3232-3237Funding by Consejo Nacional de Ciencia y Tecnología (grant 81533), ProyectoMasAgro (SAGARPA, CIMMyT), and University of California Institute for Mexico andthe United States (UC-Mexus CN-05-166).
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Changes in the environmental conditions induce structural order in intrinsically
unstructured stress proteins from plantCesar Luis Cuevas Velazquez1, Lucero Yazmín Rivera Nájera1, Inti Arroyo Mosso1,David Rendón Luna1, Jose Luis Reyes1, Carlos Amero3, Gloria Saab Rincon2, AlejandraAlicia Covarrubias Robles.1

1Departamento de Biología Molecular de Plantas, Instituto de Biotecnología,Universidad Nacional Autónoma de México; 2Departamento de Ingeniería Celular yBiocatálisis, Instituto de Biotecnología, Universidad Nacional Autónoma de México;3Centro de Investigaciones Químicas, Universidad Autónoma del Estado de Morelos.Corresponding author: crobles@ibt.unam.mxLate Embryogenesis Abundant (LEA) proteins are a broadly distributed groupinvolved in plant tolerance to water deficit. Most of them belong to the hydrophilinsbecause of their high hydrophilicity and content in small amino acids. Hydrophilins,including LEA proteins, are predicted to be part of a wider group of proteins known asintrinsically disordered proteins (IDPs). By partial dehydration and freeze-thaw in
vitro assays, it has been shown that some LEA proteins are able to protect otherproteins from the effects of water limitation and it was suggested that this might occurby protein-protein interactions. Some other assays suggest their interaction withnucleic acids. Given the unstructured character of LEA proteins, we propose that theirflexible nature plays a critical role in the interaction with their partners, allowingthem to interact with diverse proteins. We also have considered that this structuralflexibility might be modulated by the cell water status, thus promoting selection ofspecific conformations needed to interact with selected targets depending on thecondition. To get insights into their structure and its relation to their function, wehave characterized the structural properties of two plant LEA proteins from twodifferent groups: Arabidopsis AtLEA4-5 (groups 4) and Phaseolus vulgaris PvLEA6(group 6). We showed that both are intrinsically unstructured in solution over a widerange of temperatures; however, structure inducers are able to promote secondarystructure, mostly a-helix. A decrease in water availability was also able to promotestructural order in both LEA proteins. Likewise, conditions inducing molecularcrowding led to conformational changes, with a stronger effect on AtLEA4-5. Wepropose that structural flexibility in these proteins might be involved in theinteraction to partners as a requirement for their function during water deficit. Ourresults suggest that AtLEA4-5 protein might be protecting native proteins from thedeleterious effect caused by water limitation and, by contrast, PvLEA6 protein couldbe acting as RNA chaperone.We are grateful to CONACyT (132258) and DGAPA-UNAM (IN208212). C.L. Cuevas,and L. Y. Rivera were supported by CONACyT PhD fellowships.



XV Congress of Plant Biochemistry and Molecular Biology 51

Intracellular localization of the inorganic soluble pyrophosphatase  isoforms 5
and 6 in Arabidopsis thalianaFrancisca Morayna Gutiérrez-Luna, *Rogelio Rodríguez-Sotres.Departamento de Bioquímica, Facultad de Química,  Universidad Nacional Autónomade México. Coyoacán 04510, México, D.F. *Corresponding author: sotres@unam.mx.Inorganic pyrophosphate (PPi) is a byproduct of the biosynthesis of carbohydrates,proteins, nucleic acids and some lipids (1). In plants, PPi accumulates in the cytosol,its concentration hardly changes under abiotic stress conditions, and previewsreports have given evidence of a strong link between PPi concentration and carbonpartitioning (2).  Several Mg2+-dependent soluble inorganic pyrophosphatase (PPa)isoforms are present in plant cells, and in Arabidopsis thaliana six isoforms areexpressed (AtPPa1 to AtPPa6). Transgenic plants expressing AtPPa1 to Atppa5 GFPfusions localized these 5 proteins in the cytosol, suggesting strong redundancy.However, T-DNA insertion mutants lacking isoforms AtPPa2, AtPPa4 and AtPPa5showed changes in phenotype and each one had a different tolerance to specific typesof abiotic stress. The aim of this work was to study the intracellular localization of theAtPPa6 isoform, which has yet to be demonstrated in vivo. Transgenic homozygousplants of A. thaliana plants expressing an AtPPa6-GFP fusion were selected andconfocal microscopy revealed this protein inside the chloroplast. In contrast, theAtPPa5-YFP transgenic present a clear cytosolic distribution pattern. Thechromatographic profile of the PPa activity of these plants was compared to the wildtype, and surprisingly, all activity peaks showed differential changes in bothtransgenic plants. Using anti-GFP antibodies allowed immunoprecipitation of thesefusion proteins isoforms present in the transgenic plants a differential pattern ofbands in SDS-PAGE gels was observed for AtPPa5-YFP and AtPPa6-GFP, not seen inthe transgenic expressing an unfused GFP. The data taken together suggest a fineregulation of the expression and the activity of these proteins, possibly through theinteraction with other proteins. The identification of these putative AtPPa interactorsis in progress.1. Korngberg A (1962) In: Horizons in Biochem Acad Press New York. P 251-264.2. Weiner H et al. (1987). Biochim et Biphys Acta 893:13-27. Farré EM et al. (2006)Plant Mol Biol. 62:165-79.
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Involvement of ABA in salt stress tolerance in the moss Bryum billarderiChamorro-Flores Alejandra1,3,4, Villalobos-López Miguel Angel1, García-MoralesSoledad1,3, Iruegas Fernanda1, Axel Tiessen Favier2 and Arroyo-Becerra A1,*.
1Centro de Investigación en Biotecnología Aplicada, Instituto Politécnico Nacional, Ex-Hacienda San Juan Molino Carretera Estatal Tecuexcomac-Tepetitla Km 1.5,  TlaxcalaC.P. 90700, México. 2CINVESTAV Unidad Irapuato, Km. 9.6 Libramiento Norte Carr.Irapuato-León 36821 Irapuato Gto. México. *Corresponding autor: alarroyo@ipn.mxSalt stress is a very severe abiotic stress, which affects at least 20 % of cultivated landfor irrigation around the world. On the other hand, the plant hormone abscisic acid(ABA) is known as the stress hormone, since in higher plants it increases theadaptation to stresses like low temperatures, UV radiation, pathogens, salinity andwater deficit. In this regard, the aim of this work was to characterize a Mexican non-vascular plant tolerant to abiotic stress and determine the possible participation ofABA. To assess the involvement of ABA in the responses to saline stress in non-vascular plants, we used Bryum billarderi moss. Protonemal tissues were exposed todifferent NaCl concentrations with and without an ABA pre-treatment. We performeda photographic record and quantification of photosynthetic efficiency during and afterstress conditions. Under salt stress conditions, photosynthetic efficiency decreased at300 mM NaCl, and was not detectable under higher concentrations. Under recoveryconditions (after salt stress), the ABA pre-treated protonematas showed greenphenotypes compared to the chlorotic non-pretreated ones, and  photosyntheticefficiency reached normal values after 20 days. Additionally quantification of somemetabolites supported the salt tolerance during the stress, The differences observedat the phenotypic level, metabolic and photosynthetic efficiency showed that a ABApre-treatment (10 M for 24 h) increased the capacity of the mossB. billarderi totolerate high NaCl conditions, which shows a clear involvement of this phytohormonein the salt stress tolerance in this moss.We thank to CONACYT, IPN and SIP for the support granted. 3Fellows CONACYT.4Fellow SIP.
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Proline accumulation and ion flux in the roots of two varieties of habanero
pepper (C. chinense Jacq.) with different tolerance to NaClEmanuel Bojórquez–Quintal2, Ana Velarde-Buendía1, Mildred Carrillo-Pech2, DanielaOrtega-Camacho2, Igor Potossin1 and Manuel Martínez-Estévez2

1Centro Universitario de Investigaciones Biomédicas, Universidad de Colima, 28045Colima, México. 2Unidad de Bioquímica y Biología Molecular de Plantas; Unidad deCiencias del Agua. Centro de Investigación Científica de Yucatán A. C. Calle 43 No. 130Colonia Chuburná de Hidalgo, Mérida Yucatán, México. C. P. 97200. Tel. (999)9813966. Fax. (999) 9813900. luismanh@cicy.mxAccumulation of compatible solutes (eg. proline) in plants and mitigation K+ efflux areessential for maintaining the water content and K+ homeostasis in the cell to highconcentrations of NaCl1. Recently, it has suggested a link between the twomechanisms of tolerance in abiotic stress conditions1,2. It has been observed thatexogenous addition of compatible solutes reduced NaCl-induced K+ efflux in theroots1. In this study we evaluate the proline accumulation and net fluxes of K+ and H+in two varieties of Capsicum chinense which differ in stress tolerance by NaCl; Rex,tolerant variety, and Chichen-Itza (Seminis ®), sensitive variety. The experiment wasperformed in hydroponic conditions, using 0-150 mM of NaCl as control andtreatments, respectively. Also, using the non-invasive microelectrode ion flux (MIFE)measuring technique3, net fluxes of K+ and H+ were measured from NaCl-stressedroots. The proline increased up to 50 times in the roots of tolerant variety (Rex), whenwas treated with 150 mM of NaCl, compared with the sensitive variety (Chichen-Itza).Also, in the tolerant variety the NaCl-induced K+ and H+ efflux was smaller than insensitive variety. These results suggest a possible link between the prolineaccumulation and even a role in the regulation of ion transport systems at stressconditions NaCl.1. T.A. Cuin, S. Shabala. (2005). Exogenously supplied compatible solutes rapidlyameliorate NaCl-induced potassium efflux from barley roots. Plant Cell Physiol. 46,1924-33.2. T.A. Cuin, S. Shabala. (2007). Compatible solutes reduce ROS-induced potassiumefflux in Arabidopsis roots. Plant, Cell Environ. 30: 875-885.3. I.A. Newman. (2001). Ion transport in roots: measurement of fluxes using ionselective microelectrodes to characterize transporter function. Plant Cell Environ.24: 1-14.
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New players in CLAVATA signaling control shoot meristem size and yield in
maizeDave Jackson*, Peter Bommert, Mike Pautler, Andrea Eveland and Byoung Il Je.

1Cold Spring Harbor Laboratory, Cold Spring Harbor, New York 11724, USA. *authorfor correspondence, email jacksond@cshl.edu.Shoot growth depends upon meristems, pools of stem cells that are maintained by anegative feedback loop between the CLAVATA pathway and the WUSCHEL homeoboxgene. CLAVATA signaling involves a secreted peptide, CLAVATA3 (CLV3), and itsperception by cell surface leucine-rich repeat (LRR) receptors, including the CLV1receptor kinase, and an LRR receptor-like protein, CLV2, however the signalingmechanisms operating downstream of these receptors are not fully understood. Weisolated the maize COMPACT PLANT2 (CT2) gene, and it  encodes the predicted subunit (G) of a heterotrimeric GTP binding protein. ct2 mutants have CLAVATA-likemeristem proliferation phenotypes, and genetic, biochemical and functional assaysindicate that CT2/G signaling transmits a stem cell restrictive signal from a maizeCLAVATA LRR receptor, suggesting a new function for G signaling in plants.Heterotrimeric GTP-binding proteins are membrane-associated molecular switchesthat are commonly activated by ligand binding to an associated 7-pass trans-membrane (7TM) G-protein-coupled receptor (GPCR). Recent studies have questionedthe idea that plant heterotrimeric G proteins interact with canonical GPCRs, and ourfindings suggest that single pass TM receptors act as GPCRs in plants, challenging thedogma that GPCRs are exclusively 7TM proteins. We have also identified newregulators of maize shoot meristem size, fea3 and fea4. These genes will be discussed,as well as their potential role in improvement of maize yields.
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On the (epi)genetic control of apomixis: learning from sexual experience.Jean-Philippe Vielle-CalzadaGroup of Reproductive Development and Apomixis, Laboratorio Nacional deGenómica para la Biodiversidad, Langebio CINVESTAV Irapuato, MEXICO.Each year plants and animals throw themselves in the most enthusiastic task ofrepopulating the planet through patterns of courtship and mating that have a unifyingand compelling logic: all have evolved to produce offspring. Considering that life of nearlyall organisms is organized around sex and breeding, Darwinian thinking has focusedmore on the struggle for existence than on evolutionary significance of this frantic race toreproduce. Since sexually-derived genetic diversity is essential for the production ofoffspring, it is often thought that sex is necessary for the perpetuation of a species;however, many organisms are going efficiently about propagating their kind withoutbothering with meiosis and mating. We have recently found that the regulation of femalegametogenesis and seed formation is directed by epigenetic mechanisms that are crucialto control events that distinguish sexuality from apomixis. The PIWI/PAZ domain proteinARGONAUTE9 (AGO9) defines a new regulatory pathway that acts in the ovule of
Arabidopsis thaliana to restrict the specification of gamete precursors in a non-cellautonomous manner. Mutations in AGO9 are dominant, and cause the formation ofectopic gametic cells that often differentiate into viable unreduced female gametophytes.AGO9 preferentially interacts with 24 nucleotide (nt) small RNAs (sRNAs) derived fromtransposable elements (TEs), and its somatic activity is necessary to silence TEs in femalegametes. Its expression is necessary to inactivate a significant proportion of long terminalrepeat retrotransposons (LTRs) in the ovule, and its predominant TE targets are locatedin the pericentromeric regions of all 5 chromosomes, suggesting a link between theAGO9-dependent sRNA pathway and heterochromatin formation. Our results suggest acausative link between epigenetic regulation and the natural reproductive versatilityfound in flowering plants, with important implications for our understanding of theevolutionary forces that shape structural variation and diversity in plant reproduction.
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Target of rapamycin is required for root growth and nodule development in
Phaseolus vulgaris L.Kalpana Nanjareddy1,2, Lourdes Blanco1, Manoj-Kumar Arthikala3, Xochitl Alvarado-Affantranger3, Federico Sánchez3, and Miguel Lara1,*

1Escuela Nacional de Estudios Superiores Unidad León- UNAM, Blvd.UNAM 2011,Predio El Saucillo y El Potrero, Comunidad de los Tepetates, León,Gto. C.P.37684,Mexico2Genómica Funcional de Eucariotes, Centro de Ciencias Genómicas, UniversidadNacional Autónoma de México, UNAM, Apartado Postal 510-3, Cuernavaca, Morelos62271, México.3Departamento de Biología Molecular de Plantas, Instituto de Biotecnología, UNAM.Av. Universidad No 2001, Chamilpa, C.P. 62210, Cuernavaca, Morelos, México.*Corresponding author E-mail: mlara@enes.unam.mxTarget of rapamycin (TOR), a serine/threonine protein kinase is known to function asa sensor of nutritional and cellular energy and a regulator of cell growth. An
Arabidopsis TOR mutant is embryo lethal and affects plant growth, implicating TOR inan essential role during plant growth and development. Legumes form symbioticinteractions with rhizobial bacteria that lead to the formation of nodules on the rootsof the host plant. The nodule morphogenesis involves cortical cell division anddifferentiation; subsequently rhizobia invade into plant membrane-enclosedcompartments (symbiosome) via a tubular structure called the infection thread (IT).Within symbiosomes, the differentiated rhizobia fix nitrogen, to be utilized by the hostplant. Here, the involvement of TOR in the P. vulgaris-Rhizobium symbiotic interactionand its role during the process of nodulation was investigated through RNAiinterference silencing approach. RNAi roots that downregulated TOR transcriptsshowed a clear growth-reduction in root meristem cells resulting in stunted rootswith decreased lateral root density relative to the controls. Upon rhizobial inoculation,the IT progression impaired within the root hairs of TOR-RNAi furthermore, theseroots failed to establish nodule organogenesis as well. These observations werefurther supported by the decrease in ENOD40, ERN1 and NIN transcript in TOR-RNAiroots. The transcripts of cyclins, CyclinB1-1 (G2/M), CyclinD1 and CyclinD3 (G1/S)involved in phase transition during mitosis were also significantly reduced in TOR-RNAi roots relative to controls. Downregulation of TOR revealed neither ROSgeneration nor RIP1 gene expression after Rhizobium infection in transgenic roots.Together, these results suggest a key role of TOR in root growth, IT formation andnodule organogenesis in P. vulgaris.
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Wab1 encodes a TCP transcription factor and regulates LG1 expressionMike Lewis, Nathalie Bolduc, Kayley Hake, Yadanar Htike, Angela Hay, Hector Candela,Sarah HakePlant Gene Expression Center. USDA-ARS and UC Berkeley. 800 Buchanan St, AlbanyCA 94710The maize leaf is composed of two major tissues, a distal blade that tilts away from thestem and the more proximal sheath that tightly wraps around the stem. At thejunction of blade and sheath, the ligule and auricles are found. The auricles act as ahinge to let the blade lean back and the ligule is a flap of tissue, preventing water fromentering into the stem. Our goal is to understand how cells in a leaf primordiumdifferentiate according to position and adopt specific cell types. We are using anumber of maize mutants that affect patterning in the leaf. The recessive liguleless1and liguleless2 mutants remove the ligule and auricle, while the dominant mutant
Wavy auricle in blade (Wab1) has ectopic auricle in the blade. Wab was cloned byposition and shown to encode a TCP transcription factor related to TEOSINTEBRANCHED1. Both wab and lg1 are upregulated in the dominant Wab-R mutant.  Weidentified a revertant, loss of function allele for Wab-R that has normal leaves. We alsodiscovered it has upright tassel branches and that lg1 is not expressed. Our resultssuggest that WAB is needed in the tassel to activate LG1 for proper branch numberand angle and in the gain of function leaf to regulate leaf angle.  A commonality intassel branch angle and leaf angle is also seen with other maize mutants suggestingshared mechanisms.
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Novel signals regulating chloroplast biogenesis and leaf developmentElizabeth Cordoba1, Ernesto Llamas1, Maricela Ramos-Vega1, Aida Odette Avendaño-Vázquez1, Carolina San Román1, Nasia Nisar 2, Barry Pogson2, and Patricia León1.
1Departamento de Biología Molecular de Plantas, Instituto de Biotecnología,Universidad Nacional Autónoma de México, Av. Universidad # 2001, Col. Chamilpa,Cuernavaca, Morelos, México, C.P. 62210. 2Australian Research Council Centre ofExcellence in Plant Energy Biology, Research School of Biology, The AustralianNational University, Canberra, ACT 0200, AustraliaThe acquisition of plastids by plants marks a major impact for the life in this planet.The correct functionality of these organelles depends on a complex and highlyregulated differentiation process still not fully understood. This differentiationprocess occurs in response to specific signals and in coordination to thedifferentiation of the leaf. The nucleus encodes for the majority of the structural andregulatory proteins that modulate chloroplast development. However, it is wellestablished that the developing plastids also generate signals that regulate theexpression of many organelle nuclear-encoded genes. This retrograde feedbackmechanism transmits organelle status to the nucleus and coordinates gene expressionin both compartments, to ensure appropriate levels of protein complexes requiredduring chloroplast differentiation and function and impacts the overall plantdevelopment. The signals responsible for this regulation are largely unknown. In thiswork we present genetic, developmental and molecular evidences of a novel signalthat profoundly affects chloroplast and leaf development. This works highlights thecomplexity underlying the plastid to nucleus communication. Carotenoids arepigments essential for light capture, photoprotection, precursors of phytohormonesand also regulatory signals. Here we demonstrate that a new signal derived fromlinear carotenoids regulates early chloroplast development and profoundly affects leafdevelopment. Biosynthesis of the signal depends on zeta carotene desaturase (ZDS)activity encoded by the CLB5 gene of Arabidopsis thaliana. Mutants deficient in ZDS(clb5) have alterations in chloroplast development and in the leaf development. Theexpression of many chloroplast proteins nuclear- and chloroplast-encoded is alsoaltered in this mutant. These phenotypes are specific for this mutation and are notobserved in other carotenoid deficient albino mutants and also reverted by PDSspecific inhibitors. Our data demonstrate that phytofluene or -carotenoids aresubstrates for the yet unidentified signaling molecule. Finally our data alsodemonstrates that the carotene dioxygenase CCD4 is essential element for thegeneration of this signal. All together these data provides new evidences of theinfluence that chloroplast functionality has over the developmental fate of the leavesin high plants.
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The RAM determinacy versus indeterminacy: developmental programs and
their regulationJoseph G. Dubrovsky1,3, Blanca Jazmín Reyes-Hernández1, Alejandra Hernández-Barrera1,2, Héctor Hugo Torres-Martínez1, Selene Napsucialy-Mendivil1, YamelUgartechea-Chirino1,2, Svetlana Shishkova1

1Departamento de Biología Molecular de Plantas, Instituto de Biotecnología,Universidad Nacional Autónoma de México (UNAM), A. P. 510-3, 62250 Cuernavaca,Morelos, Mexico. 2Laboratorio de Genética Molecular, Desarrollo y Evolución dePlantas, Instituto de Ecología, UNAM, Ciudad Universitaria, México D.F. 04510, Mexico.3Corresponding author E-mail jdubrov@ibt.unam.mxRoot system formation is important for plant adaptation to its environment and itsdevelopment depends on root growth and lateral root formation. Root growth in mostplant species is considered to be indeterminate. However, primary and lateral roots of
Arabidopsis thaliana become determinate under phosphorous deficiency and theirroot apical meristem (RAM) turned out to be completely consumed. Moreover, underthese conditions in some species clusters of determinate lateral roots are formed. Thisdevelopmental pattern represents an induced determinate growth. We have identifieda constitutive determinate root growth in Cactaceae. In this plant group the root firstbehaves as indeterminate with functional RAM and then becomes determinate. Howthe indeterminacy-to-determinacy switch functions is not well known and this is themain focus of our study. We have identified some A. thaliana mutants that showprimary root determinate growth (an exhaustion pattern) and a very slow butindeterminate growth of the primary root (a maintaining pattern). We analyze what isthe difference between the maintenance of the RAM during indeterminate rootgrowth and the maintenance of the root indeterminacy. We conclude that these twoscenarios represent two separate developmental programs. In the mutants affected ineither of these developmental programs, a certain level of the RAM disorganizationcan be found. However, in the mutants with an exhaustion pattern, the stem cellsbecome inactive and the quiescent center (QC) cells start to divide leading to the RAMconsumption, whereas in the mutants with a maintaining pattern, all cells of the stemcell niche, including the QC, maintain their activity, while the RAM becomes smallerbut is not consumed. Genetic regulation of these processes and other aspects ofregulation of indeterminacy-to-determinacy switch will be discussed.The work was funded by UNAM-DGAPA-PAPIIT (IN204312 and IN204912) andCONACyT (127957).
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Chromatin remodeling ATPases at the interface of environment, development
and the genomeDoris WagnerUniversity of PennsylvaniaThe chromatin state of the nucleus is a critical determinant of cell identity andcontributes to appropriate responses to environmental cues. One central mechanismfor altering the chromatin state is chromatin remodeling, a process that uses theenergy derived from ATP hydrolysis to change the interaction between the genomicDNA and the histone octamer in the nucleosome. SWI/SNF ATPases are among thebest-studied chromatin remodelers. My lab’s investigations have focused on the roles,mechanism of action, and regulation of SWI/SNF ATPases in plants. In Arabidopsis,there are 3 classes of SWI/SNF ATPases: SPLAYED (SYD), BRAHMA (BRM) andMINUSCULE (MINU). Like their metazoan counterparts, these SWI/SNF ATPasescontrol both pluripotency and differentiation and are required to overcome polycombrepression for transcription of (floral) homeotic genes. SYD and BRM have unique andoverlapping functions. The two MINU factors present in Arabidopsis act redundantlyand are linked to mitotic epigenetic inheritance. More recently we have investigatedhow the activity of SWI/SNF ATPase is regulated to enable them to direct correct cell-type and stimulus specific changes in the chromatin state. We have identified familiesof transcription factors that preferentially recruit SWI/SNF chromatin remodelers togenomic target loci and post-translational modifications that modulate SWI/SNFATPase activity.
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Phosphatidylinositol-4, 5-bisphosphate in the nucleus and its involvement on
nuclear myosin 1 function

1Sukriye Yildirim, 1Pavel Hozák and 2Enrique Castano
1Institute of Molecular Genetics,.Vidĕnská 1083, 142 20 Prague, Czech Republic.2Centro de Investigación Científica de Yucatán, México. Corresponding autor E-mail:ecs@cicy.mxMyosins are motor proteins which use ATP to carry cellular cargos along actinfilaments. Two nuclear myosin 1 (NM1) and myosin 1C (Myo1C) have been describedearlier, they are identical proteins except for 16 extra residues at the N-terminus ofNM1. The known cargo molecules that bind to the tail domain of NM1 in the nucleusare DNA, RNA and emerin. Actin and phosphotidylinositol 4,5 bisphosphate (PIP2) arereported to bind to the tail domain of Myo1C in the cytoplasm. PIP2 is a minormembrane phospholipid which is also localizedin the nucleous. We explored if PIP2interacts with NM1 and Myo1C in the cell nucleus. Here we show that both NM1 andMyo1C bind to PIP2 via their pleckstrin homology (PH) domains in the nucleus.Furthermore, this binding results in slower mobility of NM1 and Myo1C as shown byfluorescence correlation spectroscopy (FCS) and fluorescence recovery afterphotobleaching (FRAP) methods. Furthermore, NM1 and Myo1C PIP2 interactioninclude lamin A and farnesylated proteins to the lipo-protein complex. Moreover,several lipid molecules were also found to associate with nuclear PIP2. In addition,nuclear proteins involved in chromatin regulation, transcription, splicing, ribosomesynthesis and genomic stability were also found to interact with NM1. Moreover, PIP2binding with NM1 competes with NM1 association with RNA polymerase (Pol) Itranscription machinery. These findings suggest that NM1 and Myo1C are tetheredwithin the nucleus via PIP2 possibly nucleating lipo-protein complexes which functionin various nuclear processes other than Pol I transcription.
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Non-Mendelian inheritance of epigenetic variation in maizeJay B. HollickDepartment of Molecular Genetics, The Ohio State University, Columbus, OH, 43210,USAIn both plants and animals, meiotically-heritable regulatory states of specific allelescan be altered through trans-homologue interactions known as paramutations. Thisbehavior presents exceptions to the laws of Mendelian genetics and challenges basictenets of evolutionary theory. We have used forward genetics and mutational analysesto discover that paramutations occurring in maize involve components of a smallRNA-directed DNA methylation pathway. Our findings have established a plant-specific RNA polymerase (Pol IV) as an important determinant of trans-generationalinheritance. Pol IV appears to interfere with Pol II access to LTR retrotransposons(RT) and this has led to models in which expression of specific alleles is regulated byPol IV through competitions with Pol II. Global run-on sequencing identifies morethan 200 such haplotypes subject to transcriptional control by Pol IV. These studiesindicate that much of the epigenetic variation defined by Pol IV is due to specificjuxtapositions of genic regions and transposons. Our goal is to understand how such anuclear system creates and maintains epigenetic variation to enable novel strategiesfor plant improvement.
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Factors guiding gynoecium developmentJ. Irepan Reyes-Olalde1, Víctor M. Zúñiga-Mayo1, Paulina Lozano-Sotomayor1,Humberto Herrera-Umbaldo1, Daniela Ramos-Cruz1,2, Jeanneth Pablo-Villa1, MarianaSotelo-Silveira1, Ricardo Chavez-Montes1, Rocio Escobar-Guzmán1, Karla González-Aguilera1, Nayelli Marsch-Martínez2, Stefan de Folter1
1Laboratorio Nacional de Genómica para la Biodiversidad (Langebio), CINVESTAV-IPN,  Irapuato, Gto., Mexico, 2Departamento de Biotecnologia y Bioquímica,CINVESTAV-IPN, Irapuato, Gto., Mexico. Corresponding E-mail:sdfolter@langebio.cinvestav.mxGene regulation at the level of transcription is crucial for almost all biologicalprocesses in a cell or organism. Transcription factors (TFs) are sequence-specificDNA-binding proteins that are capable of activating and/or repressing transcription.Many mutants affected in development have been associated with altered expressionlevels of TF genes. Therefore, the analysis of TF genes can be the basis for a betterunderstanding of plant developmental processes. Our lab identified various novel TFsaffecting gynoecium and fruit development in Arabidopsis. Moreover, we discoveredthat the hormone cytokinin is important for gynoecium and fruit development. At themoment, we are studying the genetic interactions among them and furthermore, togain a better understanding about how they function on the molecular level, matrix-based yeast two-hybrid screens are performed with known TFs involved in meristem,flower, and fruit development. The latest results will be presented.
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The Impact of Phosphate Deficiency on Carbon Metabolism and SucroseJ-Q Liu, A. Reinders, J. O'Rourke, J. Ward, and C. VanceDepartments of Agronomy and Plant Genetics and Plant Biology, University ofMinnesota, St Paul, MN 55108, and USDA Agricultural Research Service Plant ScienceResearch Unit St Paul MN 55108Acclimation to phosphate deficiency by plants involves a wholesale change in rootcarbon metabolism and shoot carbon fixation. We performed RNA-seq analyses onroots and shoots of control and phosphate deficient white lupin. Based upon anRPKM>3 over 2,000 transcripts were found to be responsive to plant phosphatestatus. Many of the transcript changes were involved in modified carbon utilization toenhance phosphorus use. Transport of photosynthate to roots was required forphosphate deficiency transcript expression. In efforts to further understand the roleof sucrose in the phosphate acclimation response we evaluated an unusualArabidopsis sucrose transporter 2 (SUC2) mutant. This particular SUC2 mutant had atDNA insertion in the 3' untranslated region of the gene. Surprisingly plantscontaining this mutation showed over-expression of SUC2. Results with reporter geneconstructs showed SUC2 expression was limited to vascular bundles. The phenotypeof the SUC2 mutant plants was very robust growth and seed set, nearly twice that ofthe control plants. We reconstructed the entire mutant gene and transformed thatconstruct into another SUC2 mutant having no SUC2 expression. Our reconstructedmutant SUC2 gene rescued the null mutant and recapitulated the enhanced vigor andseed set of the original SUC2 3’ mutant. Since SUC2 is the primary transporter whichloads sucrose into the phloem our data suggest that enhancing SUC2 expression invascular bundles may be a viable approach to improving plant biomass and seedproduction.
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Water deficit responses regulated by microRNAs in Phaseolus vulgarisJose Luis Reyes1,4, Cecilia Contreras-Cubas1, Mario Arteaga-Vázquez2, RamanjuluSunkar3, Alejandra Covarrubias1.
1Depto. Biología Molecular de Plantas, Instituto de Biotecnología, UNAM. Cuernavaca,Mor. México. 2Instituto de Biotecnología y Ecología Aplicada, UniversidadVeracruzana, Xalapa, Veracruz, México. 3Oklahoma State University, Stillwater, OK,USA. 4Corresponding Author: jlreyes@ibt.unam.mxCommon bean (Phaseolus vulgaris) is an important legume for human consumption inMexico. However, water deficit represents a major constraint limiting cropproduction. In order to contend with different environmental adversities, plants havedeveloped a series of mechanisms at the physiological, cellular and molecular level. Toobtain novel insights into the responses to water deficit, we have studied ofmicroRNAs (miRNAs) as regulators of this response at the post-transcriptional level.MiRNAs (small RNAs, 20-24 nts in length) direct recognition of a target mRNA bysequence complementarity, causing mRNA down-regulation by mRNA cleavage or bytranslational inhibition. We have identified common bean miRNAs that are expressedunder water deficit conditions. For their study we have employed different strategies,including high-throughput sequencing of small RNA populations, bioinformaticalprediction of targeted transcripts, biochemical analysis of the AGO1 protein and of itsinteracting RNAs, and deep sequencing analysis of cleaved mRNAs to identify miRNAtargets under water deficit conditions. Our results will contribute to betterunderstand strategies used by common bean and other legumes to cope with adverseenvironmental conditions.This work is funded by DGAPA (IN-205112) and CONACYT (CB2010-151571) to JLR.
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The role of the phytohormone cytokinin in the design of the plant gynoeciumNayelli Marsch-Martínez1,3, Daniela Ramos-Cruz1,2, J. Irepan Reyes-Olalde2, PaulinaLozano-Sotomayor2, Victor M. Zúñiga-Mayo2, and Stefan de Folter2,3
1Departamento de Biotecnología y Bioquímica, CINVESTAV-IPN Unidad Irapuato;2Laboratorio Nacional de Genómica para la Biodiversidad (Langebio), CINVESTAV-IPNIrapuato; 3Corresponding authors email: nmarsch@ira.cinvestav.mx &sdfolter@langebio.cinvestav.mxCytokinins play essential roles in plant embryonic and postembryonic growth anddevelopment. However, little was known about their role in fruit patterning andmorphogenesis, and information about the spatio-temporal localization pattern ofcytokinin signaling in gynoecia and fruits was lacking. In this work, cytokinin signalingduring gynoecium and fruit development was visualized using the synthetic reporterline TCS::GFP. Fluorescence was detected at medial regions of developing gynoeciaand, unexpectedly, at the valve margin in developing fruits, and was severely alteredin mutants that lack or ectopically acquire valve margin identity. Interestingly,comparison to the phytohormone auxin signaling reporter DR5rev::GFP developinggynoecia and fruits showed that the transcriptional responses to cytokinin and auxinwere frequently located in complementary patterns during gynoecium and fruitdevelopment. Moreover, cytokinin treatments in early gynoecia producedconspicuous tissue-specific overgrowth in gynoecia, while treatment of valve marginmutant fruits restored this tissue. The results suggest that the phytohormonecytokinin is an important player involved in gynoecium and fruit patterning andmorphogenesis, playing at least two roles: an early proliferation-inducing role at themedial tissues of the developing gynoecia, and a late role in fruit patterning andmorphogenesis at the valve margin of developing fruits.The work was funded by CONACyT grant 82826.
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New MADS-box genes in the floral transition networkBerenice García-Ponce1,*, Rigoberto Pérez-Ruiz1, David Cruz-Sánchez1, NayelliMarsch-Martínez1, Stefan de Folter2, Rosalinda Tapia-López1, Andrea Domínguez1,Mitzi Villajuana-Bonequi1, Adriana Garay-Arroyo1, Juan Estévez-Palmas1, María de laPaz Sánchez1 and Elena Alvarez-Buylla1*
1Instituto de Ecología, UNAM. Circuito exterior s/no. Ciudad Universitaria, Coyoacán04510, México D.F. 2Langebio, Km 9.6 Carretera Irapuato-León, AP 629, CP 36821Irapuato, Gto. México. *Corresponding authors: eabuylla@gmail.com;bgarcia@ecologia.unam.mxFlowering is an important trait that depends on gene regulatory networks and theirdynamic responses to environmental factors. Arabidopsis initially undergoes a periodof vegetative development, subsequently the shoot apical meristem transits to aninflorescence meristem that produces flowers in its flanks. MADS-box transcriptionfactors are key components in floral meristem transitions. Here we present data for
XAL1/AGL12, XAL2/AGL14, AGL19 and AGL17 that are implicated in floral transitionsdespite the fact of being predominantly expressed in roots. Mutations in these genesproduced a late flowering phenotype under different photoperiod and temperatureconditions, and over-expression of XAL2 and AGL19 produce flowers with vegetativereminiscences. We have genetic, in situ hybridization, RT-PCR and ChIP data thatdocument the dynamic regulation of these MADS-box genes and their importantinvolvment in the gene regulatory network integrating developmental andenvironmental signals.The work was funded by CONACyT 180098; 180380; 167705; 152649; Red Temática124909 and PAPIIT IN204011-3; IN226510-3; IN203113-3; IB201212-2.



8th Symposium Mexico-USA 68

Melatonin regulates Arabidopsis root system architecture likely acting
independently of auxin signalingMuñoz-Parra Edith1, Pelagio-Flores Ramón1, Ortíz-Castro Randy1 and López-BucioJosé1, 2

1Instituto de Investigaciones Químico-Biológicas, Universidad Michoacana de SanNicolás de Hidalgo, Morelia, Michoacán, México.2Corresponding author E-mail: joselopezbucio@yahoo.com.mx
Melatonin (N-acetyl-5-methoxytryptamine) is a tryptophan-derived signal withimportant physiological roles in mammals. Although the presence of melatonin inplants may be universal, its endogenous function in plant tissues is unknown. On thebasis of its structural similarity to indole-3-acetic acid, recent studies mainly focusingon root growth in several plant species have suggested a potential auxin-like activityof melatonin. However, direct evidence about the mechanisms of action of thisregulator is lacking. In this work, we used Arabidopsis thaliana seedlings as a modelsystem to evaluate the effects of melatonin on plant growth and development.Melatonin modulated root system architecture by stimulating lateral and adventitiousroot formation but minimally affected primary root growth or root hair development.The auxin activity of melatonin in roots was investigated using the auxin-responsivemarker constructs DR5:uidA, BA3:uidA, and HS::AXR3NT-GUS. Our results show thatmelatonin neither activates auxin-inducible gene expression nor induces thedegradation of HS::AXR3NT-GUS, indicating that root developmental changes elicitedby melatonin were independent of auxin signaling. Taken together, our results suggestthat melatonin is beneficial to plants by increasing root branching and that rootdevelopment processes elicited by this novel plant signal are likely independent ofauxin responses.This work was supported by grants from the Consejo Nacional de Ciencia y Tecnología(CONACYT, México, grant no. 80916), Consejo de la Investigación Científica. (UMSNH,México, grant no. CIC 2.26), and Marcos Moshinsky Fellowship to JLB.
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Arabidopsis thaliana MPK6 mutation drives three distinct classes of seed
phenotypes, which correlate with alterations in cellular processes that affect

root architectureLópez-Bucio S1, Dubrovsky, J1, Raya-González J2, López-Bucio J2, Ugartechea-Chirino,Y3,  León P1 & Guevara-García A1a.Instituto de Biotecnología-UNAM, Cuernavaca, Morelos, México. Instituto deInvestigaciones Químico-Biológicas, UMSNH. CP 58030, Morelia, Michoacan,Departamento de Ecología Funcional, Instituto de Ecología UNAM. CP 04510, D. F.,México. Tel: 9992592833, fax: 9999813900, mail: ruben.perez@cicy.mxMitogen-Activated Protein Kinase (MAPK) cascades are signal transduction moduleshighly conserved in all eukaryotes. A typical MAPK module consists of three kinases(MPKKK, MPKK and MPK), which activate downstream targets by sequentialphosphorylation. The last kinase of the module (MPK) is able to phosphorylate severalsubstrates, including transcription factors to regulate gene expression. MAPKs areknown regulators of various aspects of plant biology including biotic and abioticstress responses, hormone perception and developmental programs. Functionalredundancy is common among MAP kinases and they are proposed to act throughcommon downstream targets and upstream activators. However, the MPK6 loss-of-function mutant displays alterations in the embryo and early root development,indicating that at least for these processes, the function of this kinase cannot besubstituted by any other MPK. Several data support the participation of MPK6 in rootdevelopment, but no relationship has been established between embryo and rootphenotypes in mpk6 mutants, neither the impact of earlier root developmentalterations in the configuration of post-embryonic root architecture. In this work, weprovide physiological and molecular evidences that seedlings defective in twoindependent mpk6 mutant alleles show three distinct classes of seed phenotypes,which correlate with alterations in cell division and elongation processes that affectroot architecture. Our data indicate that MPK6 is an essential component of earlysignaling processes linked to proper embryo development and maintenance ofArabidopsis root system architecture.This research is founded by the DGAPA-UNAM grant IN207111
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Regulation of ABA-INSENSITIVE (ABI) 4 transcription factor in Arabidopsis
thaliana.Alma Fabiola Hernández-Bernal1, Josefat Gregorio1, Elizabeth Cordoba1 and PatriciaLeón1,2

1Departamento de Biología Molecular de Plantas, Instituto de Biotecnología,Universidad Nacional Autónoma de México, Av. Universidad # 2001, Col. Chamilpa,Cuernavaca, Morelos, México, C.P. 62210. 2 Corresponding author E-mailpatricia@ibt.unamThe ABscisic Acid-Insensitive 4 (ABI4) transcription factor is a central regulator formany processes during plant life. ABI4 is required for proper ABA and sugar signaling,lipid mobilizations in the embryo, salt tolerance and nitrate-sugar mediated rootgrowth. Recently, ABI4 has also emerged as a central player in chloroplast to nucleuscommunication. It is known that the ABI4 transcript accumulation doesn’t correlatewith its protein levels, supporting a post-transcriptional regulation. To understandthe mechanism of action and regulation of ABI4, we identified sequence motifs highlyconserved among different plant species. These motifs are good markers for ABI4orthologs (AP2-associated, LRP and PEST motifs). We demonstrated this by isolatingone of these putative orthologs from Theobroma cacao. Similar to the ArabidopsisABI4, this gene activates gene expression through the recognized ABI4 binding site.We also showed that TcABI4 complements ABA, glucose and salt sensitivity of the abi4Arabidopsis mutant.  The function of these conserved motifs was analyzed throughmutagenesis or deletion in the Arabidopsis ABI4 protein, by immunological detectingan ABI4-GFP fusion protein in transient assays with Arabidopsis mesophyllprotoplast. Our findings demonstrate that deletion of the AP2-associated motif affectsABI4 transcriptional activity because it is required for the nuclear localization of thisprotein. The LRP motif is important, but not essential, for the regulation of ABI4transcriptional activity. Finally, the PEST motif directly modulates ABI4 proteinstability via the 26S proteosomal pathway. These results demonstrate that ABI4 isregulated post-transcriptionally through different mechanisms. Recent studiessupport novel post-transcriptional regulatory mechanisms that involve microRNAsparticipation. Current advances in this area will be presented.  ABI4 is also highlyregulated at the transcriptional level. Our current analysis with transgenic plants thatexpress the GUS reporter from different fragments of the ABI4 promoter havepermitted us to locate important elements for the expression of this factor duringearly development of plant.This work was supported by CONACyT (127546) and PAPIIT-DGAPA UNAM(IN208211-3) grants. Additionally, AFHB is supported by CONACYT graduatedfellowship.
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BiFC shows that the S-determinants from Papaver rhoeas directly interact in
vivo in an S-specific mannerJ.A. Juárez-Díaz1,2, A. Beacham1, C. Flores-Ortiz1, S. Vatovec1,3, F. C. H. Franklin1 and V.E. Franklin-Tong1,4

1School of Biosciences, University of Birmingham, Edgbaston, Birmingham B15 2TT,UK. 2Present address: Departamento de Biología Comparada, Facultad de Ciencias,Universidad Nacional Autónoma de México, México, D. F. 04510, México. 3Presentaddress: Institut “Jožef Stefan”, 1000 Ljubljana, Slovenia. 4Corresponding author E-mail v.e.franklin_tong@bham.ac.ukFlowering plants have evolved different recognition-rejection mechanisms to preventself-fertilization. Self-incompatbility (SI) is a genetic barrier that allows discriminatingbetween “self” and “non-self” pollen and is regulated by the multiallelic S locus, whichencodes both female (pistil) and male (pollen) S determinants. In Papaver rhoeas, thefield poppy, the pistil S determinant, PrsS, is a soluble protein, while the pollen Sdeterminant is PrpS, a membrane protein. In an incompatible (“self”) pollen, anintracellular signaling cascade is triggered. Major findings include: cytosolic free Ca2+as a second messenger, the phosphorylation of a soluble PPase, activation of a MAPK(p56) and as a hallmark feature, the actin cytoskeleton is rapidly depolymerized.Finally, programmed cell death (PCD) is triggered to provoke the irreversibleinhibition of incompatible pollen tube growth. It has been shown that both S-proteinsare sufficient to produce the same response in Arabidopsis thaliana pollen than in P.
rhoeas. However, direct in vivo evidence to demonstrate that the S proteins physicallyinteract was lacking. Here, we demonstrate that PrpS localized to the plasmamembrane of onion epidermal cells, A. thaliana leaf protoplasts and root hairs whentransiently expressed fused to GFP. In addition, BiFC using A. thaliana root hairs, weshow that PrpS and PrsS physically interact in vivo and that this interaction occurredin an S-specific manner and was located at the plasma membrane. We also provideevidence showing that PrpS:PrsS interaction is functional in vegetative cells. WhenPrpS-expressing leaf-protoplasts were exposed to cognate allelic PrsS, their viabilitydecreased in an S-specific manner. This suggests that PCD appears to be also involvedas a final result from PrpS:PrsS interaction in vegetative cells.The work was funded by BBSRC; JAJD was supported by CONACyT.
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The proteases and proteinase inhibitors game in pollen rejection in Nicotiana
alataYuridia Cruz González Zamora*, Lilia Angélica Bernal Gracida*, Felipe Cruz GarcíaDepartamento de Bioquímica, Facultad de Química, Universidad Nacional Autónomade México, Mexico DF 04510, Mexico. * equal contribution. Corresponding author e-mail fcg@unam.mx

NaStEP is an essential gene to self-incompatibility (SI) in Nicotiana encoding a Kunitz-type proteinase inhibitor, which is highly expressed in the stigma of SI Nicotianaspecies. NaStEP is taken up by both compatible and incompatible pollen tubes (PT).Its suppression in Nicotiana spp. causes SI breakdown. Notably, when NaStEP issuppressed, HT-B protein is degraded on the inside of both incompatible andcompatible PT, which is contrary to what happens in SI N. alata, where HT-B is onlydegraded in crossbreeding compatibles PTs, indicating that NaStEP is a positiveregulator of the HT-B stability in Nicotiana PTs during the SI response.  Because it wasunknown if NaStEP is a specific inhibitor to subtilisin-like proteases, we evaluated itsinhibition specificity. NaStEP purified fractions were immunoanalyzed and thoseenriched in NaStEP were assayed for proteinase inhibitior activity against trypsin,papain and subtilisin. Our outcomes indicated that NaStEP only showed inhibitionactivity for subtilisin. In addition, during the purification process we detected that noall the NaStEP purified fractions had inhibition activity. We thought it was attributedto posttranslational modifications on NaStEP such as glycosylation but we did aprotein sugar modification assay and we concluded that it was not the reason. Asecond hypothesis was that NaStEP were being degraded by a protease during theinhibition assay. Results showed that as expected, NaStEP was degraded in thosefractions in which a protease activity was present, suggesting that this protease is theresponsible for NaStEP degradation. These results have encouraged us to go deeper inthe study of proteases and their inhibitors as essential players in the pollen rejectionresponse in S-RNase based SI systems. Thus, one of our future goals is to identifyproteases in pistils and PT to evaluate their role in SI by lost of function assays.DGAPA IN210312, PAIP-FQ 429015
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Complexes of cyclins D with CDKS during maize germination: activity and
regulationSilvia Karina Godínez-Palma  and Jorge M Vázquez-RamosFacultad de Química, Departamento de Bioquímica,  UNAM. Avenida Universidad yCopilco, México DF 04510, México. Phone +52 (55) 56225284, fax number 52 (55)56161868Corresponding author: Jorge M. Vázquez Ramos, jorman@unam.mx,The importance of cell proliferation to plant growth and development has been welldocumented. The majority of studies on basic cell cycle mechanisms in plants havebeen at the level of gene expression and much less knowledge has accumulated interms of protein interactions and activation. Two key proteins, Cyclins and CyclinDependent Kinases (CDKs) are fundamental for cell cycle regulation andadvancement. Our aim has been to understand the role of Cyclins D and type A and BCDKs in the cell cycle taking place during a developmental process as maize seedgermination. Results indicate that three maize Cyclins D, D2;2, D4;2 and D5;3, G1-Scyclins by definition, bind and activate two different types of CDKs, A and B1;1 in adifferential way during germination. Whereas CDKA-Cyclins D complexes are moreactive at early germination times than at later times, it was surprising to observe thatCDKB1;1, a supposedly G2-M kinase,  bound in a differential way to all Cyclins Dtested  during germination. Binding to cyclin D2;2 was detectable  at all germinationtimes, forming a complex with kinase activity, whereas binding to D4;2 and D5;3 wasmore variable, particularly that with D5;3, only detected at late germination times.Results will be discussed in terms of cell cycle advancement and its importance forseed germination.
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Study of the involvement of jasmonic acid on epidermal cell differentiation
processes in Arabidopsis thalianaAarón Giovanni Munguía-Rodríguez1, Javier Raya-González1 and José López-Bucio1,2

1Instituto de Investigaciones Químico-Biológicas, Universidad Michoacana de SanNicolás de Hidalgo, Ciudad Universitaria, Morelia, Michoacán 58030, México.2Corresponding author E-mail: jbucio@umich.mxJasmonic acid (JA) is a regulator of defense responses in plants; however, theknowledge about JA functions in developmental processes such as epidermal celldifferentiation is limited. In this research, the effect of JA on the differentiation ofepidermal cells, namely root hairs and trichomes was investigated in Arabidopsis
thaliana seedlings. JA promoted root hair formation in a concentration dependentmanner in wild-type seedlings, effect accompanied by an increased expression ofAtEXP7 and repression of GL2 gene markers in primary roots. These responses werenot observed in the JA-resistant mutants, including coi1-1, jar1-1 and axr1-3. It wasalso found that auxin insensitive mutants tir1, afb2, afb3, iaa14, slr1, arf7 and arf19,showed resistance to root hairs formation in response to JA. When the mutant linesaffected in epidermal cell differentiation processes cpc, rhd6 and gl2 were analyzed, itwas observed that the JA was unable to restore the formation of root hairs andtrichomes. Interestingly, high concentrations of JA activated formation of aberranttrichomes in gl2 mutant seedlings, which suggests that JA may trigger the formation ofthese structures through an alternative route to GL2. Taken together our resultsindicate that JA has a key role in the regulation of epidermal cell differentiation,involving auxin signaling through TIR1, AFB2, AFB3, IAA14, SLR1, ARF7 and ARF19 lociand genes associated with cell differentiation such as CPC, RHD6 and GL2.This work was supported by grants from the Consejo Nacional de Ciencia y Tecnología(CONACYT), México, grant no. 8091(6), Consejo de la Investigación Científica (UMSNH,México, grant no. CIC 2.26).
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RNA-seq assisted insight into molecular mechanisms of determinate root
growth in CactaceaeSvetlana Shishkova1,6, Marta Matvienko2, Andrés Cuevas-Moreira1, Mayra López-Valle1, Gustavo Rodríguez-Alonso1, Laura Las Peñas3, Yamel Ugartechea-Chirino1,5,Selene Napsucialy-Mendivil1, Alex Kozik4, Marcela Ramírez-Yarza1, Joseph G.Dubrovsky1

1Instituto de Biotecnología, Universidad Nacional Autónoma de México, C.P. 62210,Cuernavaca, Mor., México. 2CLC bio, Cambridge, MA 02142, USA. 3InstitutoMultidisciplinario de Biología Vegetal, C.C.495 5000, Córdoba, Argentina. 4Genomeand Biomedical Sciences Facility, University of California, Davis, CA 95616, USA.5Present address: Instituto de Ecología, Universidad Nacional Autónoma de México,México, D.F., México. 6Corresponding author E-mail: sveta@ibt.unam.mxWe have recently shown that most species from Cactoideae tribe of the Cactaceaefamily exhibit determinate growth of the primary root, which implies early root apicalmeristem (RAM) exhaustion and cell differentiation at the root tip. Besides, wesuggested that this type of growth was fixed after separation of theCactiodeae/Opuntioideae and Maihuenioideae /Pereskioideae lineages. Tocharacterize genes involved in the RAM maintenance and determinate root growth incardón Pachycereus pringlei, we employed mRNA-seq and smRNA-seq. 85 bp mRNA-seq reads were de novo assembled into contigs using CLC Genomic Workbench, andannotated by protein similarity. Differential gene expression in primary root tips inthe initial growth phase (when RAM is present), and in the terminal phase (when RAMis exhausted), was estimated. For example, homologs of PIN auxin efflux carriers wereinduced in the primary root tip during either initial or terminal growth phases, whilemost genes involved in cytokinin synthesis and metabolism were induced during theterminal phase. We grouped and annotated small RNAs differentially expressed in theroot tip using small RNA analysis tools in CLC Genomics Workbench and the miRBasedatabase. We also identified hundreds of novel, species-specific smRNAs that showdifferential expression in the two growth phases. Significant conservation wasrevealed for the amino acid sequence and RNA expression patterns of various proteinsof P. pringlei and other plant species. The results also suggest that the P. pringleiprimary root tip after meristem exhaustion performs functions similar to those of thedifferentiation zone of Arabidopsis root.The work was funded by UNAM-DGAPA-PAPIIT (IN204912).
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Regulation by small RNAs during somatic embryogenesis in maize (Zea mays L.)Tzvetanka Dimitrova Dinkova, Naholi David Alejandri Ramírez, Vasti Thamara JuárezGonzález, José Luis Contreras GuerraDepartamento de Bioquímica Facultad de Química, Universidad Nacional Autónomade México, 04510 México D.F., México; cesy@unam.mxSmall RNAs (smRNAs) guide RNA-induced silencing complexes to regulate geneexpression at transcriptional and post-transcriptional level in response todevelopmental cues, biotic or abiotic stresses and during embryogenesis. Theinduction of somatic embryogenesis in maize is accompanied by specific changes inthe smRNA population, particularly the repeat-associated small interferent RNA(rasiRNA) and microRNA (miRNA) species. rasiRNAs are known to represstransposable elements (TE) and maintain genome integrity directing DNAmethylation at least by two different pathways, whereas miRNAs regulate targetmRNA degradation and/or translation. Here we aimed to evaluate the expressionregulation by specific miRNAs, as well as the epigenetic changes in the genomeregions associated with rasiRNAs induced during embryogenic callus subculture. Theresults indicate that the most abundant miRNA families in established subcultures aremiR156, miR159, and miR528. Interestingly, miR528 is distributed along polysomalfractions suggesting a regulation of its targets at translational level. After a year ofsubculture, most miRNAs are importantly decreased. In addition, higher cytosinemethylation was found in DNA repeated sequences from old calli subculturescompared with recently established embryogenic calli. These findings reveal atemporal-dependent epigenetic regulation by smRNAs in response to callus inductionand the length of subculture in maize.This work was funded by PAPIIT IN210912 and ICyT-DF 10-55/2010.
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Functional and phylogenetic analysis of a CBF/DREB gene in Carica papaya var.
Maradol.Luis Joel Figueroa Yáñez, Luis Joel Figueroa YáñezCentro de Investigación CientÍfica de Yucatán, Mérida, México. Centro deInvestigación CientÍfica de Yucatán, Mérida, México. Tel: 01(222)2295500 Ext. 7250,fax: 01(222)2295500 Ext. 7250, mail: jose.galicia@correo.buap.mx

Carica papaya var. Maradol is one of the most important crops worldwide due to itswide use. It's productivity can be significantly reduced when there are different typesof stress such as drought, extreme temperatures and salinity. Therefore in the futureit will be necessary to improve crop tolerance of papaya to abiotic stress. In recentyears there is evidence of the involvement of signaling elements in response to abioticstress, some like transcription factors (TF) that belong to the superfamily AP21ERF.The AP21ERF TF's bind to sites cis-DRE1CRT (A1GCCGAC) located in specific regionsof the promoters that regulate the transcriptional expression of different genes whichplay an important role in response to abiotic stress. In this study an ortholog ofDREB2C was isolated from Carica papaya var. Maradol called CpDREB2C. Our in silicoanalysis showed that the gene encodes a protein CpDREB2C containing an AP2domain (Apetala 2) conserved, so it is located within the group IV of the superfamilyAP21ERF. Semiquantitative PCR experiments indicate that the gene CpDREB2C isdifferentially expressed due to a water deficit and extreme temperatures. Moreover,genetic transformation of tobacco plants which overexpress the CpDREB2C geneshowed that they can survive to extreme temperatures and water deficit.Fluorescence experiments indicate that DAPI staining and CpDREB2C::GFP gene islocalized mainly in the nuclei of specific organs such as roots and leaves of seedlingstobacco. Our results indicate that CpDREB2C, plays an important role in the signalingmechanism caused by water stress and extreme temperatures in Carica papaya var.Maradol.
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Transgenerational epigenetic modifications as a result of priming in common
bean (Phaseolus vulgaris L.)Keren Martínez Aguilar1 and Raúl Álvarez Venegas1.

1Centro de Investigación y de Estudios Avanzados del Instituto Politécnico Nacional,Unidad Irapuato, Departamento de Ingeniería Genética. Guanajuato, México.Studies on the phenomenon of priming (or conditioning of the plant by the presence ofan external agent that activates a warning system against a pathogen attack or abioticstress) have mainly focused on the model plant Arabidopsis thaliana. So far, severalgenes have been described in Arabidopsis that are involved in the phenomenon ofpriming. Thus, our interest in using the common bean (Phaseolus vulgaris L.) in orderto determine the genes and epigenetic factors are involved in this phenomenon, isthat, unlike Arabidopsis, the common bean has a great economic importance being asit is part of the basic staples in the Mexican cuisine. The results of our investigationshow, from an epigenetic perspective, the relationship in gene activation due to the
‘priming’ phenomenon when induced by analogues of the salicylic acid, as well as bypathogenic and symbiont bacteria. Also, it has allowed to determine the ‘inducer’ thatconfers a greater priming response in Phaseolus. Finally, by analyzing the F1generation, we will be able to determine in the common bean the phenomenon of‘transgenerational priming’ and to establish the degree of ‘trangenerational’expression of the genes involves. The advance of our knowledge on this topic willallow us to generate bean lines with a high degree of resistance to pathogen attack,without using transgenes, or even using such genes in other species of agronomicalinterest.
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Interaction between fibrillarin and phosphatidylinositol 4,5-bisphosphate in
the nucleolus of Arabidopsis thalianaUlises Rodriguez Corona, Ulises Rodriguez Corona, Enrique Castaño de la Serna,CICY, Mérida, México. Corresponding autor E-mail: ecs@cicy.mxThe nucleolus is a complex structure inside the nucleus in which transcription,maturation of rRNA and ribosome assemblage takes place. Additionally to thesefunctions, the nucleolus has a multifunctional structure involved in stress response,biogenesis of ribonucleoproteins, gene silencing, cell cycle progress and aging.Furthermore nucleolar activity is also involved in diverse diseases such as cancer andviral infections. Inside the nucleolus we can find a huge diversity of proteins assignedfor the functions previously mentioned. One of these proteins and also the mostabundant is the fibrillarin. Fibrillarin is a highly conserved protein and among itsmain functions involve the processing of the pre-rRNA with its methyltransferaseactivity. We found that inside the nucleolus and the nucleus other molecules like thephosphatidylinositol 4,5-bisphosphate (PIP2) are localize. In the nucleus, PIP2 andother associate factors are necessary for the splicing of the pre-mRNA, inside thenucleolus, PIP2 interaction may change the activity of the fibrillarin, either byrepressing or enhancing its functions. Here we show the interaction between thefibrillarin and the PIP2 in the nucleolus of Arabidopsis thaliana cells.
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amiRNA-based gene silencing of the gene families WIP and ERF B1David Díaz Ramírez1, Nayelli Marsch Martínez 1,2
1Departamento de Biotecnología y Bioquímica, Centro de Investigación y de EstudiosAvanzados del Instituto Politécnico Nacional, km 9.6 Libramiento Norte, CarreteraIrapuato-León, Irapuato, Guanajuato, México.2Corresponding author E-mail nmarsch@ira.cinvestav.mxThe WIP gene family includes six members that encode zinc finger proteins that act astranscription factors. It has been described that WIP2 plays a role in the developmentof the transmitting tract, while WIP1 is expressed in endothelial cells during seed coatdevelopment, and mutations in WIP6 cause alterations in vein patterning. However, aphenotype for the rest of the family members has not yet been described, most likelydue to redundant functions. Moreover, the expression pattern of some of the geneswith reported mutant phenotypes suggest that they have broader functions, whichmay be masked by gene redundancy. In the same way, mutant phenotypes have beenreported for some of the members of the ERF B1 gene subfamily, composed by sixgenes, of the AP2/EREBP transcription factor family. The single mutants show lowpenetrance, and severe phenotypes are only obtained in double or triple mutations,suggesting genetic redundancy. Also, as for the WIP2 family, the expression patternsfor these family members suggest that they may have more functions than indicatedby their mutant phenotypes. In an approach to understand better the function of thesetranscription factor families, we attempt to silence all the members of the WIP and thesubset of the ERF B1 families through amiRNA gene silencing. The silencing will becontrolled by an inducible system, a vector containing a glucocorticoid receptor thatwill let us analyze the effects of the silencing trough the different developmentalstages of the life cycle of Arabidopsis.The work is funded by CONACyT grant CB2011/165986 to NM and a CONACyTfellowship to DD (número de becario 386470/254467).
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Piperine, photosynthetic electron transport and vegetal growth inhibitorBeatriz King-DÍaz, MarÍa Isabel Aguilar, Alejandrina Acosta, Blas Lotina-Hennsen,Fac. de QuÍmica, UNAM, D.F., México. Fac. de QuÍmica, UNAM, D.F., México. Fac. deQuÍmica, UNAM, D.F., México. Fac. de QuÍmica, UNAM, D.F., México. Tel: 56 22 52 94,fax: 56 22 53 29. Corresponding author E-mail: kingbeat@unam.mxNatural products have been source for the development of many pesticides, usedeither in direct form as raw extracts or as pure compounds. Additionally, they haveled to the discovery of structural leads for the development of pesticides [1J. Piperine(1) is the most abundant alkaloid in black pepper (Piper nigrum) and in long pepper(Piper longum), very widely used spices in human dietary and also as foodpreservatives and in perfumery. In recent decades, the biological activity of piperinehas been studied and it is known its antioxidant activity, so as antimicrobial,antimutagenic and antigenotoxic [2J. In search of potential biodegradable herbicidesfrom natural products, and non toxic to environment, in this work, effects of piperinewere assayed in photophosphorylation on spinach isolated chloroplasts, thus as ingermination and growth of roots and stems of seedlings of two monocot seeds(Triticum aestivum and Echinochloa crus-galli) and two dicotiledonous seeds (Lactucasativa and Physalis ixocarpa), with the aim of evaluating its herbicide potentialactivity.(1) Duke et al., 2002. Weed science 50: 138-151.(2) Srinivasan K, 2007, Crit. Rev. Food Sci. Nutr. 47: 735-48.



8th Symposium Mexico-USA 82

Possible relationship between primary and secondary metabolisms in placental
tissue of Capsicum chinense Jacq.Fray Martin Baas-Espinola1, Lizbeth A. Castro-Concha1, Felipe A. Vázquez-Flota1 andMaría de L. Miranda-Ham1, 2

1Unidad de Bioquímica y Biología Molecular de Plantas, Centro de InvestigaciónCientífica   de Yucatán, A.C., Calle 43 No. 130, Chuburná de Hidalgo, C.P. 97200, Mérida,Yucatán. 2Corresponding author E-mail: mirham@cicy.mxThough capsaicinoids are exclusively synthesized in the placenta of hot peppers, theorigin of their precursors (phenylalanine and valine) has not been elucidated. In orderto define if capsaicinoids synthesis depends on precursors synthesized in theplacental tissue, changes in nitrogenous compounds’ pools (nitrate, ammonia, totalamino acids, phenylalanine, valine and capsaicinoids) were measured at twocontrasting developmental stages, along with changes in the activity of enzymesinvolved in the synthesis of the above-mentioned amino acids. Nitrate and total aminoacid pools were higher in placental tissue than in the pericarp. Nitrogen availability inplacentas augmented in pods during the maximal capsaicinoid accumulation stage.Nevertheless, phenylalanine content was lower than valine at this same stage.Arogenate dehydratase was successfully measured in the pod, both in the pericarpand the placenta, and in the leaves. Data suggests that there is an activation of primarynitrogen metabolism associated to capsaicinoid accumulation.The work has been funded by CONACYT (Project No. 000000000168545).
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Avocado roots treated with salicylic acid produce phenol-2,4-bis (1,1-
dimethylethyl), a compound with antifungal activity.Ernesto García-Pineda,  Gerardo Rangel-Sánchez and Elda Castro-MercadoInstituto de Investigaciones Químico Biológicas, Universidad Michoacana de SanNicolás de Hidalgo, Ciudad Universitaria, Edif. A1´, Morelia, Michoacán, CP 58040,México. Corresponding author E-mail egpineda@umich.mxWe demonstrated the ability of salicylic acid (SA) to induce a compound in avocadoroots that strengthens their defense against Phytophthora cinnamomi. The SA contentof avocado roots, before and after the application of exogenous SA, was determined byHigh-Performance Liquid Chromatography (HPLC). After 4 h of SA feeding, theendogenous level in the roots increased 15 times the amount found in control roots.The methanolic extract obtained from SA-treated avocado roots inhibited the radialgrowth of P. cinnamomi. A thin layer chromatographic bioassay with the methanolicextract and spores of Aspergillus showed a distinct inhibition zone. The compoundresponsible for the inhibition was identified as phenol-2,4-bis (1,1-dimethylethyl) bygas chromatography and mass spectrometry. At a concentration of 100 µg/mL, thesubstance reduced germinative tube length in Aspergillus and radial growth of P.

cinnamomi. A commercial preparation of phenol-2,4-bis (1,1-dimethylethyl) causedthe same effects on mycelium morphology and radial growth as our isolate,confirming the presence of this compound in the root extracts. This is the first reportof the induction of this compound in plants by SA, and the results suggest that it playsan important role in the defense response of avocado.The work was funded by the Coordinacion de la Investigacion Cientifica, UMSNH
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Developmental regulation of valine decarboxylase in Acmella radicansNorma E. Cervantes-González, Diego Alonso Camargo- Náteras, Enrique Ramírez-Chávez, Patricia Rios Chavez, Jorge Molina-TorresUniversidad Michoacana de San Nicolas de Hidalgo, Morelia, Mexico; CINVESTAV U.Irapuato, Irapuato, Mexico. Tel: 58044625 ext 104 y 111, mail: p garciamoran@yahoo.com.mxPara tener un panorama más amplio sobre la síntesis de la afinina en Acmellaradicans, se llevaron a cabo una serie de experimentos para conocer elcomportamiento de la Valina descarboxilasa (ValDC), enzima involucrada en lasíntesis de éste metabolito secundario. Se encontraron las siguientes características:la Km es 44 mM y la vmax 303 1M1mg de proteína1min; pH óptimo de 8 a 10; tiene unamplio rango de temperatura, de los 25 a los 42 oC, sin variaciones considerablesdentro del mismo; desde los 10 minutos de reacción es cuantificable; es dependientede PLP y cataliza la reacción con los enantiómeros L y D-valina. En cuanto a los pasosde pre-purificación, se encontró que: no es necesario añadir coenzima durante eldesalado y la cuantificación de la actividad se reduce a la mitad tras éste proceso,indicando que no existen inhibidores en el extracto crudo; la concentraciónrecomendada para precipitar con (NH4)2SO4 a la enzima es de 75% y la realización deuna diálisis post-precipitación es necesaria para contrarrestar la pérdida de actividadocasionada por la misma. Por último se cuantifico la producción de afinina y laactividad de la valina descarboxilasa durante el primer mes de desarrollo de la planta.Se observo una mayor actividad de la enzima un día antes del incremento en laproducción de afinina.
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Virus-induced silencing of a putative capsaicin synthase (AT3) gene affects the
expression of genes related to the capsaicinoid biosynthetic pathway in chili

pepper fruits (Capsicum annuum L.)Magda Lisette Arce Rodríguez1 and Neftalí Ochoa Alejo1, 2, 3
1Centro de Investigación y de Estudios Avanzados del IPN-Unidad Irapuato.Departamento de Ingeniería Genética de Plantas, y 2Departamento de Biotecnología yBioquímica. 3Corresponding author E-mail: nochoa@ira.cinvestav.mxCapsaicinoids are very important secondary metabolites that are restricted to genus
Capsicum and that result from the acylation of the aromatic compound vanillylaminewith a branched-chain fatty acid by the catalysis of the enzyme capsaicin synthase. Inthis work, we found that virus-induced gene silencing of the AT3 gene encoding for anacyltransferase (probably capsaicin synthase) produced effects on the expression ofgenes related to the capsaicinoid biosynthetic pathway. Chili pepper plants infectedwith the construct derived from the Tobacco rattle virus (pTRV2:AT3) bearing apartial sequence of the AT3 gene showed not only a significant decrease in itsexpression itself (81.07%), but also a significant reduction in the expression of somestructural biosynthetic genes of the capsaicinoid pathway, such as a putativeaminotransferase [pAmt (89.41%)], a branched-chain amino acid transferase [BCAT(68.85%)], a ketocyl-ACP synthase [Kas (90.4%)] and an acyl carrier protein [Acl(58.58%)]. These results suggest the existence of a negative feedback regulationinvolving possibly the accumulation of intermediate metabolites in the pathway. Thisstudy contributes with information about the regulation of the capsaicinoidbiosynthesis.Financial support from CONACYT project 177063
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The evolution of biodiversity in plants: Classic questions - new approaches and
paradigms, with special reference to studies of Mexican diversityLuis E. Eguiarte1, 2 and Valeria Souza1

1Departamento de Ecología Evolutiva, Instituto de Ecología, Universidad NacionalAutónoma de México (UNAM). 2 Corresponding author E-mail fruns@unam.mxMexico is considered a hotspot of plant biodiversity, containing about 10% of the totaldiversity of Earth. This is a significant proportion if we consider that Mexicorepresents only the 1.35% of the total emerged land of the planet. Different estimatesof the total number of angiosperm species in Mexico range from 22,000 to 31,000,making it the fifth country with the highest angiosperm biodiversity (after Brazil,Colombia, China and Indonesia). Also, the diversity of other plant species in Mexico isremarkable. In this talk we will briefly describe the diversity of plant groups in Mexicoand explore the theory that tries to explain the causes and patterns of thisbiodiversity. Then, we will review recent advances in describing this diversity usingphylogenetic and molecular evolution studies, including molecular clockapproximations, and also discuss different studies describing the genetic variationwithin species of Mexican plants, including both older population genetic studies andrecent phylogeographic and genomic analyses conducted in our lab and in otherlaboratories in Mexico. Among other studies, we will briefly describe recent studies inthe phylogeny and/ or population genetics of the genera Agave, Zea, Bursera,
Fouquieria, Acacia , Abies, the tree fern Alsophila and of the families or subfamiliesCactaceae, Agavoideae, Bombacoideae, Fouquieriaceae and Cyathaceae, includingmolecular clock calibrations, comparisons of the diversification rates and detailedphylogeographic studies. We will see that the causes and patterns of the botanicaldiversity found in Mexico are complex, as in some cases we have that diversification isvery recent, while other Mexican plants are very old, and  have had low extinctionrates.The work was funded by CONACYT CB2011/167826 and by  PAPIIT, UNAMIN202712, both to LEE.
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A Metacalibrated Relaxed Molecular Clock Analysis of Flowering PlantsSusana Magallón1, 4, Sandra Gómez Acevedo1, Luna Sánchez Reyes2, and TaniaHernández Hernández3
1Departamento de Botánica, Instituto de Biología, Universidad Nacional Autónoma deMéxico, Ciudad Universitaria, 04510 México D.F., México. 2Posgrado en CienciasBiológicas, Universidad Nacional Autónoma de México, Ciudad Universitaria, 04510México D.F., México. 3Departamento de Biología Evolutiva, Instituto de Ecología, A.C.,91000 Xalapa, Veracruz, México.4Corresponding author E-mail: s.magallon@ib.unam.mx.Flowering plants (Angiospermae) resulted from an evolutionary radiation thatproduced extraordinary species-richness, morphological and functional diversity, andthe dominant producers of modern terrestrial ecosystems. Available estimates of theonset of the diversification of angiosperms are incongruent, because those derivedfrom molecular clocks are different from each other, and most are substantially olderthan the oldest unequivocal angiosperms fossils, from the Early Cretaceous. The goalof this study is to date the angiosperm phylogenetic tree using a relaxed molecularclock method, including a comprehensive taxonomic representation, incorporating alarge number of fossil-derived temporal constraints, and implementing minimum andmaximum bounds to the angiosperm crown node derived from a quantitative methodthat considers the fossil record across the phylogenetic tree. The phylogenetic treeincludes ca. 800 terminals that represent 371 angiosperm families. A thoroughliterature-based review yielded a data base of the angiosperm fossil record, fromwhich we filtered those that reliably represent the oldest reliable report of well-supported clades, spanning from genera to orders. The selected fossils wereimplemented as minimum age constraints to particular nodes in the tree. Theangiosperm crown node was circumscribed to a time interval bounded in the EarlyCretaceous. Dating was conducted with penalized likelihood using TreePL and r8s,and with an uncorrelated relaxed clock method implemented in BEAST. The obtainedtimetree represents a reliable chronological framework not only of the diversificationand morphological evolution of angiosperms and its major clades, but also of theorigin and evolution of modern terrestrial biomes, and the possibe codiversification ofdifferent biological groups, for example, ferns, lycopsids, micorrhizal fungi, as well asdiverse types of pollinators.
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Beyond natural selection in phylogenomics: uncovering in genes with functional
importanceAngelica Cibrian JaramilloLANGEBIO-CINVESTAV. Km 9.6 Libramiento Norte Carr. Irapuato-León, C.P. 36821,Irapuato, Gto. Mexico. Tel. +52 462 1663014. acibrian@langebio.cinvestav.mxUnderstanding the genetic and genomic basis of plant diversification has been a majorgoal of evolutionary biologists since Darwin first pondered his “abominable mystery,”the rapid diversification of the angiosperms in the fossil record. Determining whichgenes have a significant functional role in the evolution of species is a major goal ofmodern evolutionary genomics. The large number of genes in the genomes oforganisms, even in the smaller microbial genomes, often makes the task difficult anddaunting. We develop and deploy a functional phylogenomic approach that helpsidentify genes and biological processes putatively involved in species diversification.It goes beyond usual measures of positive selection and into an integrative view ofevolutionary processes influencing gene function. We assembled a matrix of 22,833orthologs from 150 species to reconstruct seed plant phylogenetic relationships andto identify gene sets with a unique evolutionary signal. Our analysis ofoverrepresented biological processes in these sets narrowed down possible geneticmechanisms underlying plant adaptation and diversification. We highlight a fewexamples and talk briefly about the importance of sampling in large datasets. Ourfunctional phylogenomic approach can be applied to any taxa with availablesequences to enhance our knowledge of the evolutionary processes underlyingbiodiversity in general.
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Predicting climate maladaptation in forest trees: perspectives for Mexican
conifersJuan P. Jaramillo-Correa1,2,5, Delphine Grivet2, Alejandra Vázquez-Lobo1, Juan JoséRamírez-Lerma1, Luis E. Eguiarte1, Érika Aguirre-Planter1, Pauline Garnier-Géré3,Giovanni G. Vendramin4, Santiago González-Martínez2

1Department of Evolutionary Ecology, Institute of Ecology, UNAM, AP 70-275, México,D.F., México. 2Department of Ecology and Genetics, Forest Research Centre, INIA-CIFOR, E28040 Madrid, Spain. 3INRA, UMR1202 BIOGECO, F-33610 Cestas, andUniversity of Bordeaux, UMR1202 BIOGECO, F-33170 Talence, France. 4Institute ofPlant Genetics, National Research Council, I-50019 Sesto Fiorentino (Firenze), Italy.5Corresponding author E-mail: jaramillo @ecologia.unam.mxForecasting evolutionary responses driven by climate change is one of the mainchallenges for preserving biological diversity. Successful predictive models depend onthe integration of species adaptive information, including that derived from genomicstudies. Here, we show an example on the Mediterranean conifer maritime pine (Pinus
pinaster), where carefully selected single nucleotide polymorphisms (SNPs) weresuccessfully used to forecast the fate of populations under a scenario of maladaptationto climate. Then, we discuss some breakthroughs for performing similar researcheson Mexican conifers, by using species of the genus Abies as models. For maritime pine,we first selected a set of potentially adaptive SNPs that showed significant genotype-environment correlations. Then, we used climate data from a test site with strongenvironmental conditions (similar to those forecasted under climate change) tocalculate the optimal allele frequencies of these SNPs for this location. On the field, weobserved an increased mortality for populations with allele frequencies that departedfrom these predicted optima, suggesting that a limited number of carefully selectedgene-based markers may suffice to forecast the fate of populations under futureclimate change scenarios. For the Mexican Abies, we selected some particular genesthat have shown adaptive trends in other conifers and correlated their sequencevariation with ecological niche models. Although more research is still necessary onMexican conifers (particularly at the genomic level and on plantation test sites),perspectives are good for the years to come, especially once the informationgenerated from next-generation sequencing technologies are fully integrated into thepredictive models.
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Tracing Population History with Haplotype DataMichael T. CleggDepartment of Ecology & Evolutionary Biology, University of California, Irvine, CAA haplotype is the combination of adjacent alleles on a stretch of DNA sequence. It isstraightforward to infer the number of mutational states that separate two haplotypesand to measure linkage disequilibrium among haplotypes, so haplotype data containinformation on the history of mutational and recombination within a population. Thisinformation reveals much about the historical connections among populations of aspecies. We illustrate this use of haplotype data by considering the history ofintroduction of weedy Ipomoea species from Mexico into what is now theSoutheastern United States and by investigating the hybrid origins of modern avocadocultivars.



XV Congress of Plant Biochemistry and Molecular Biology 91

Evolution and domestication in grassesAndrew Doust, Margarita Mauro-Herrera, Jessica Stromski, and Kimberley RogersBotany Department, Oklahoma State University, Stillwater, OK 74078, USAEmail: andrew.doust@okstate.eduThe advent of widespread genome sequencing is allowing genetic researchers a muchbroader choice of models for their own systems of interest.  Nowhere is this truer thanin the grasses, where data from at least five completed genomes spanning 60 millionyears of evolutionary history creates a phylogenetically meaningful dataset forexamining the evolution of genomes, genes, and phenotypes. We have used thisframework to investigate the relationship between natural diversity and thedomestication phenotypes of vegetative architecture, shattering and flowering time,and find evidence for both conserved and novel genetic pathways.  Using recombinantinbred lines derived from a cross between domesticated foxtail millet (Setaria italica)and its wild progenitor green millet (S. viridis), we also report changes in gene-by-gene (epistatic) and gene-by-environment (GxE) interactions between wild anddomesticated alleles of loci involved in domestication phenotypes, and suggest thatsuch changes are the result of selection during domestication.This work was funded by DOE DE-FG02-08ER64636 and Oklahoma Center for theAdvancement of Science and Technology PSB08-007 and PS11-035B.
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Genetic Architecture of Flowering Time in SorghumPatrick J. BrownUniversity of Illinois at Urbana-ChampaignSorghum is a tropical C4 grass that has been adapted to produce food, feed, and fuel inboth tropical and temperate environments. Flowering time is a key determinant ofsorghum adaptation to different environments and end uses. Classical genetic studiespredict four major flowering time or “maturity” loci in sorghum (Ma1-Ma4). Two ofthe underlying genes have been identified: Ma1 encodes a floral repressor (PRR37)that requires coincident light and clock signals for expression, and Ma3 encodesphytochrome B. Two additional loci, Ma5 and Ma6, show a complementary dominantinteraction and are used by the bioenergy industry to produce photoperiod-sensitive(PS) hybrids from two photoperiod-insensitive (PI) parents. However, therelationship between the Ma1-Ma4 model and the Ma5-Ma6 model is not clear. Ourgroup is using three related approaches to study flowering time in sorghum:association mapping in large panels of temperate and tropical lines, linkage mappingin (temperate x tropical) biparental populations, and introgression mapping in exoticlines that have been adapted to the temperate zone through backcrossing withselection. I will present evidence for a series of functionally distinct alleles at Ma1, anda compelling candidate gene for the Ma6 locus. Our results suggest that multiplecomplementary dominant interactions could be exploited to produce PS hybrids fromtwo PI parents.
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Strategies for conservation and sustainable use of Mexican maize landraces.June Simpson1,6, Corina Hayano Kanashiro2, Octavio Martínez de la Vega3 , HumbertoReyes Valdés4, José Luis Pons Hernández5, Rocío Aguilar Rangel1,3 and RuairidhSawers3.
1Unidad Irapuato and 3Laboratorio Nacional de Genómica para la Biodiversidad delCentro de Investigación y Estudios Avanzados del I.P.N., Irapuato Gto. Mexico,2Universidad de Sonora, DICTUS, Hermosillo, Sonora, México. 4Universidad AutónomaAgraria Antonio Narro, Saltillo, Coah. Mexico. 5INIFAP, Campo Experimental Bajío,Celaya, Gto. Mexico.6Corresponding author e-mail: jsimpson@ira.cinvestav.mxMexico as the center of origin and domestication of maize, is home to an enormousdiversity of landraces which have been selected and maintained by local farmers indifferent regions of the country based on specific cultural and environmental needs.The greatest current challenge is to identify rare genotypes and ensure theirconservation either in situ or in germplasm banks. We have developed a strategy toaid this goal based on microsatellite marker analysis and newly designed statisticalmethods. The implementation of the strategy in key regions of diversity will aid indetermining and monitoring landrace materials and in decisions for conservation ofspecific accessions. In conjunction we have also initiated a detailed analysis  of aspecific drought resistant landrace (Michoacán 21) in comparison to a commercialcultivar (B73) in terms of expression patterns of specific genes under drought stressand the genotypic differences which putatively underlie these differences with a viewto implement molecular breeding strategies based on the results obtained.This work was partially funded by CONACyT-CIBIOGEM grant 0143919



8th Symposium Mexico-USA 94

Exploring the Physcomitrella patens genome for the two main enzymatic nitric
oxide-producing mechanisms: nitrate reductase and nitric oxide synthaseRigoberto Medina-Andrés1 and Verónica Lira-Ruan1, 2

1Laboratorio de Fisiología y Desarrollo Vegetal; Departamento de Bioquímica y BiologíaMolecular; Facultad de Ciencias; Universidad Autónoma del Estado de Morelos;Cuernavaca, México. 2Corresponding author E-mail katlira@uaem.mxNitric oxide (NO) is a small gaseous molecule with important roles in the control ofgrowth, development and physiology of land plants. In higher plants NO is producedby two main enzymatic mechanisms: 1) nitrate reductase (NR) and 2) a nitric oxidesynthase (NOS)-like activity whose neither genes nor proteins have been identified. Ingreen algae NO is produced by NR and not by NOS-like activity, but there is noinformation about NO production in non-vascular plants. Such information will help tounderstand the development of enzymatic sources of NO during plant evolution. Inorder to determine whether NO producing enzymes are present in non-vascularplants we searched for the NR and/or NOS genes and proteins in the moss
Physcomitrella patens genome. We demonstrated that: 1) there are not nos genes inthe P. patens genome; 2) P. patens have a family of three genes (ppnia genes) thatencode for canonical NR enzymes and 3) although P. patens NR conserves the threedomain structure common to all plant NRs, the motive (K/R)(S/T)XS*(T/S)XP—thetarget of phosphorylation and binding of 14-3-3 proteins that down regulates theenzyme activity—is absent, indicating that this regulatory mechanism appeared afterthe divergence of bryophytes and tracheophytes .The work was funded by CONACyT 180226 to V.L.R.
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Functional diversity of plant-soil relations in maize and wild relativesAida-Odette Avendaño-Vázquez1, Addy Guzmán-Chávez1, Sherry Flint-Garcia2, OctavioMartínez de la Vega1 and Dr. Ruairidh Sawers.1,3
1Laboratorio Nacional de Genómica para la Biodiversidad (Langebio Cinvestav),36821 Irapuato, Guanajuato, México. 2Agricultural Research Service, U.S. Departmentof Agriculture,  University of Missouri, Columbia, Missouri 65211, USA.3Corresponding author E-mail rsawers@langebio.cinvestav.mxThe domestication of cultivated maize (Zea mays mays) from wild Balsas teosinte (Zea
mays parviglumis) has become a text-book example of morphological evolution underselection. The domestication and radiation of maize landraces required, however, notjust morphological change, but also adaptation to new environments as the plantspread from south-western Mexico to all parts of the country and, subsequently, to allcorners of the world. Significantly, within a few thousand years, cultivated maize hadmoved well beyond the range of its teosinte ancestor. Among the many challengesfaced by maize was adaptation to new soils, distinct from those found in the ancestralenvironment. Here, I will present preliminary results concerning phosphorousrelations in maize and teosinte, an element poorly available in the acidic volcanic soilsof the central Mexican highlands. Furthermore, I will discuss our general approach tostudy functional diversity teosintes by using of near isogenic lines. I will comment onthe use of landrace maize and teosintes as a source of agronomically useful geneticvariation, specifically with respect to the improvement of phosphate use efficiency, akey target of modern tropical and sub-tropical breeding programs in light ofdwindling phosphate reserves.



8th Symposium Mexico-USA 96

Traditional and genetically  improvement of sugar caneQuintín Rascón-CruzUniversidad Autónoma de ChihuahuaSugarcane improvement, from selection of existing variation in pre-historic time tothe current bi/multi-parental crossing and subsequent use of non-conventionaltechniques, has concentrated mostly on improving the yield. Nowadays, incorrecteating habits which highlights the excessive consumption of carbohydrates has ledhealth problems such as increased diseases as diabetes mellitus type 2, obesity,metabolic syndrome and dyslipidemia. Sucrose is the primary sweetener or foodadditive used today, and perhaps contributes to metabolic disorders. It is advisable tosubstitute this sweetener for other with lower caloric income. However, the candidateshould be soluble in food, stable at different intervals of temperature and pH, andtolerate various conditions and types of processes that are employed, should not haveany adverse effect on the consumer, and particularly having a sweetness which issimilar or superior to that of sucrose. Isomaltulose is a natural sweetener that has halfvalue in calories than as sucrose, yet their physiological effects varying the sucrose.Due to the economic and nutritional importance of carbohydrates. To achieve thisattention should be focused to gene arrangement and expression model to understandhow genes interacts with his environment.
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Assessment of genetic diversity in Mexican strains of phytopathogen Clavibacter
michiganensis subsp. michiganensisJosé Pablo Lara-Ávila1,4, Lorena Rodríguez-Orduña2, Alberto Torres-Camacho3,Thierry Francois Legros3 and Francisco Barona-Gómez2

1Facultad de Agronomía y Veterinaria, Universidad Autónoma de San Luis Potosí, SanLuis Potosí, SLP, MX. 2Evolution of Metabolic Diversity Laboratory, LaboratorioNacional de Genómica para la Biodiversidad (LANGEBIO), CINVESTAV-IPN campusGuanajuato, Irapuato, Gto, MX. 3Agrícola El Rosal S.A. de C.V. Numarán, Mich, MX.4Corresponding author e-mail: pablo.lara@uaslp.mxBacterial wilt and canker of tomato caused by actinomycete Clavibacter michiganensissubsp. michiganensis (Cmm) is considered one of the most destructive diseases oftomato worldwide. Previous report showed that Cmm pathogenicity trait could varyamong tomato cultivars under specific greenhouse conditions, which could becorrelated with the level of genetic diversity of Cmm strains field isolates found inseveral countries, however little is known about the genetic and evolutionary basis of
Cmm. To gain novel insights on the genetic diversity and shaping forces drivingevolution of Mexican strains of Cmm, we performed the analytical evaluation ofgenetic diversity and pathogenicity trait through molecular fingerprinting analysis(PFGE) and multi-locus sequence analysis (MLSA), in addition to phenotypicapproaches. This study highlights the importance of assessing the biodiversity of wildphytopathogens field isolates, as a novel tool for epidemiological surveillance of cropdiseases under environmentally conditions.This project was funded by CONACYT Fondos Mixtos-Guanajuato (FOMIX-GTO projectGTO-2011-C01-163119) and by Agricola El Rosal S.A. de C.V.
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Opaco2 mutant gene and phylogenetic relationships of quality protein maizeGermán Fernando Gutiérrez Hernández, Elpidio GarcÍa RamÍrez, Ana T. FigueroaSánchez, Daiyem Olivares Valencia, Patricia Vázquez-Lozano, José L. Arellano VázquezUPIBI-IPN, México, UNAM, México, INIFAP, México, mail: enredipn@yahoo.com.mxThe increase in the essential amino acids lysine and tryptophan in the grain of maizeby using the mutant gene opaco2 is a helpful option to develop varieties whose seedspossess protein quality and contribute to the reduction of the chronic malnutritionprevalent in marginalized populations whose diet is largely based on this cultivatedspecie. Therefore, it was started the development of such modified maize varieties bybreeding. Seeds of six inbred lines of maize classified as quality protein maize (QPM)and 15 of its direct single crosses, was subjected to the determinations of tryptophan,lysine, quantity, quality of protein, and also the genetic advance in the crosses inrelation to their parental lines mean. The experiments were conducted under arandomized block design with two replications of 100 seeds, the mean comparisonwas made by the Tukey method, and the genetic advance was analyzed with the ¿t¿test. It was detected as quality protein maize the M2, M3, and M6 lines. In the crosses,M2 X M6 highlighted by its genetic gain (¿ = 0.01) in protein quantity (2.3%), proteinquality index (- 0.5 %), as well, the increases in protein and amino acids levels had animpact on quality index. M1 X M4 and M4 X M5 showed genetic advance acceptable fortryptophan, lysine and quality index, in this case likewise the amount of amino acidsaffected the protein quality, in contrast with M2 X M4, M3 X M6 y M4 X M6 crosses,with positive genetic gain but only in lysine, tryptophan and protein. It's important tostate that by the hybridizing process there was a genetic advantage for essentialamino acids and protein, but the lines M2, M3, and M6 well-maintained theirs QPMproperties.
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Isolation and characterization of a superfamily of candidate disease-resistance
genes of the nucleotide binding site (NBS) type from Cocos nucifera L.Carlos Alberto Puch-Hau, Carlos Mariano Oropeza Salín, Santy Peraza-Echeverria, IvánIsidro Córdova Lara, Luis Alfonso Sáenz Carbonell

1Centro de Investigación Científica de Yucatán, A.C. 2Corresponding author E-mail:vyca@cicy.mxCoconut palm (Cocos nucifera L.), is a plantation crop ecologically and economicallyimportant in tropical regions of world. Unfortunately, is subject to attack by severalpathogens, as lethal yellowing disease caused by ‘Candidatus Phytoplasma palme’.Therefore, the characterization of disease resistance genes (R genes) in coconut opensthe possibility for developing disease resistance in this crop. The largest known familyof plant R-genes encode proteins with nucleotide-binding site (NBS) and C-terminalleucine-rich repeat (LRR) domains. In this study, degenerate primers were used toamplify genomic NBS-type sequences from coconut ecotypes resistant (MalayanYellow Dwarf and Mexican Pacific Tall 2) and susceptible (Mexican Atlantic Tall) toLethal Yellowing Diseases. The nucleotide sequence analysis revealed 11 differentclasses of NBS-type sequences that were identified and designated as resistance genecandidates (RGCs). The predicted amino acid sequences showed that coconutsequences contain all the conserved motif characteristic of the majority of otherknown plant NBS-LRR resistance genes. Phylogenetic analysis grouped the coconutRGCs sequences with the non-TIR-NBS-LRR receptor subclass on NBS-LRR genes.RGC-specific primers based on non-conserved regions of the NBS domain weredeveloped from a coconut sequence representative of each class. The expression ofthe RGCs was assessed by qRT-PCR in plantlets treated with salicylic acid (AS). Theresults revealed a constitutive expression profile and low levels of transcripts inplants untreated, as well as changes in expression in response to AS. This is the firstlarge scale analysis of NBS-LRR in Cocos nucifera and are a valuable resource for R-gene discovery, and in the future can be used for development AFLP-RGCs markersapplicable for genetic map development and marker assisted selection for definedtraits such as pest and disease resistance.
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Ecological genomics of the interaction cyanobacteria-cycads in MexicoJ. Antonio Corona Gomez1, 2, Juan G. Colli-Mull2, J. Pablo Lara-Ávila 3 and, AngélicaCibrian-Jaramillo1, 4
1LANGEBIO-CINVESTAV, Laboratorio de Genómica Ecología y Evolutiva,  Km 9.6Libramiento Norte carretera Irapuato-León C.P. 36821, Irapuato, Gto. México.2Instituto Tecnológico Superior de Irapuato, Licenciatura en Biología, Km. 12,5Carretera Irapuato Silao, C.P. 36821 Irapuato, Gto. México. 3Universidad Autónoma deSan Luis Potosí, Facultad de Agronomía y Veterinaria, Km. 14.5 Carretera San LuisPotosí Matehuala, C.P. 78321 San Luis Potosí, México. 4Corresponding author  E-mailacibrian@langebio.cinvestav.mxOur interest is to study the symbiotic association between cycad roots and theircyanobacteria. This relationship is not obligated, so that different species of nitrogen-fixing cyanobacteria in soil can be hosted by the plant and probably change withchanging environments. In wild Mexican cycads nothing is known about the geneticprofile or species identity of their cyanobionts, or their ecological relationship to theryzhosphere. We have isolated and identified with 16s rRNA cyanobacteria in soil andcoralloid roots of two related Mexican cycads species; Dioon caputoi and Dioon
merolae with different distribution and habitat. We hypothesize that differentcyanobionts will be found in each species and local environment, or similar specieswith different metabolic profiles. We isolated 22 cyanobacterial strains from soil andcoralloid roots, which correspond genetically to the genera: Nostoc, Calothrix,
Tolypothrix, Synechococcu, Fischerella and Microcoleus. We will discuss findings oftraditional classifications subsections of cyanobacteria I to V in our phylogeny, incontrast to reports in literature of only subsection IV.The work was funded by: Conacyt 169701
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Molecular genetic analysis of the mating system of annatto plants (Bixa orellana
L.) cultivated under different agricultural conditions in the state of YucatánRodolfo Pech Hoil, Margarita Aguilar Espinosa1, Renata Rivera Madrid1Unidad de Bioquímica y Biología Molecular de Plantas. Centro de InvestigaciónCientífica de Yucatán, A.C., Colonia Chuburná de Hidalgo, CP 97200 Mérida, Yucatán,México. 1 Corresponding author e-mail: renata@cicy.mxThe Bixa orellana L. or annatto crop is well-known as the principal source of bixin, anatural pigment accumulated mainly in the seeds. This colouring is used in largequantities by the food industry. However, annatto plants present high quantitativeand qualitative phenotypic variability between them, including bixin content and seednumbers. This is likely due to a high rate of outcrossing. Studies of their matingsystem are therefore required to design improvement strategies, given that this playsa central role in the determination of the genetic structure of a population and isdecisive for preserving crop variability. The results of previous studies by ourresearch group on outcrossing performed in an open-pollinated annatto populationsuggest a high level of allogamy (tm= 0.748). This study focuses on three agriculturalcultivation systems: solar, milpa and monoculture, in order to evaluate the multilocusoutcrossing rate (tm) in the progenies of annatto (B. orellana L.) varieties at each sitethrough the use of Sequence Related Amplified Polymorphism (SRAP) molecularmarkers. The preliminary result of a rate of tm=0.872 was greater than obtainedpreviously, which indicates that the outcrossing rate increases as the cultivatedannatto plants are closer together. These results will provide information as to whatdegree this reproductive system is facilitated in the different forms of cultivation andagricultural intensification favouring the maintenance of species variability, therebycontributing to the genetic improvement programme for annatto.Acknowledgments: Consejo Nacional de Ciencia y Tecnología (CONACYT) No. 98508.Rodolfo Pech Hoil was supported by CONACYT MSc. grant.
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ISTR markers in the study of genetic variability in cultures of S. EduleRodríguez-Sahagún Araceli1, Torres-Morán Martha I.2, Acevedo-Hernández Gustavo J.1and Castellanos-Hernández Osvaldo A.1
1Departamento de Ciencias Básicas. Centro Universitario de la Ciénega-Universidad deGuadalajara Av. Universidad #1115, Ocotlán Jalisco, México CP 47820. 2Departamentode Producción Agrícola. CUCBA. Universidad de Guadalajara. Km.15.5 Carretera aNogales, Zapopan Jalisco, México. CP 45110.Chayote cultivation is widespread in Mesoamerica. Its introduction in the West Indiesand South America took place between the eighteenth and nineteenth centuries, infact, the first botanical description which mentions the name Sechium is due to P.Brown in 1756, and relates to plants grown in Jamaica. At this time, the chayote wasintroduced in Europe, from where he was taken to Africa, Asia and Australia, while itsintroduction in the United States dates from the late nineteenth century. This allowsus to corroborate that S. edule is a species that was domesticated certainly within theMesoamerican cultural area, and precisely in the region between southern Mexico andGuatemala (Newstrom, 1990). Chayote is currently at a disadvantage due to the highincidence of diseases, so that aim of this work is to identify the similarity betweenindividuals and populations as it is useful in breeding programs.
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Identification of presence absence variation in the landrace Palomero
ToluqueñoGonzález-Segovia, Eric Gerardo1 Cheng-Ting, Yeh2 Schnable, Patrick 2 Cibrián-Jaramillo, Angélica13 Sawers, Ruairidh11Laboratorio Nacional de Genómica para la Biodiversidad; Centro de Investigación yde Estudios Avanzados del Instituto Politécnico Nacional Campus Irapuato; Irapuato,Gto 36821. 2 Roy J. Carver Co-Lab, Iowa State University; Ames, Iowa 50011-3650.3Corresponding author e-mail: acibrian@langebio.cinvestav.mxRecent increase in the availability of genomic data has revealed the high occurrence ofa particular genome structural variant, presence absence variation (PAV; a sequencepresent in some individuals and missing in others) in maize, and it has beenhypothesized that PAV may be functionally significant, possibly playing a role inadaptation to specific environments. In our work, we are studying PAV in thePalomero Toluqueño (PT) maize landrace with respect to the inbreed maize line B73.The aims are 1) to demonstrate the existence of PAV as novel sequences in PT relativeto the B73 reference genome 2) to investigate the distribution of PAV sequenceswithin PT accessions and more broadly within the genus Zea and 3) to establish toolsto map and link PAVs to phenotypic differences in PT. To identify candidate PAVsequences from PT, a subset of contigs has been selected from the transcriptome of aB73 x PT F1 hybrid individual on the basis of its absence from the B73 referencegenome and further maize genomic data-sets. From this subset, 12 sequences havebeen confirmed as high-confidence PAVs on the basis of genomic PCR analysis. Thedistribution of these high-confidence PAVs was characterized in further PT accessions,other landraces and teosintes (parviglumis and Mexicana). The analysis of thedistribution of these sequences allowed identifying some of them that only belongs toone or other of the subspecies of teosintes and the identification of three PAVssequences that appears in more frequency in the highland varieties (that grow over2000 m.a.s.l.) compared with the other non highland varieties of maize tested in thisstudy. B73 x PT mapping populations are also being developed to allow geneticmapping of PAV loci and to investigate linkage to phenotypic traits of agricultural andevolutionary importance.
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Characterization of a maize Celaya landrace mutant midrib brownJ.C. Raya Pérez, A. G. Aguilar Páramo, F. Chablé Moreno, C. Aguirre Mancilla., J. G.Ramírez Pimentel., J. Covarrubias Prieto and J.G García Rodríguez.Instituto Tecnológico de Roque. División de Estudios de Posgrado e Investigación. m 6Carr. Celaya-Juventino Rosas, C.P. 38110, Celaya, Gto. Corresponding author E-mail:juancarlos.raya@gmail.comMidrib brown mutants have appeared spontaneously or by chemical mutagenesis inmaize, sorghum and pearl millet. Generations of hybrids leverage this feature withoutcompromising yield. The forage of these mutants is more easily digestible forlivestock, although they are less productive. Another possible application is in theproduction of ethanol from biomass, as well as a substrate for mushroom cultivation.The mutants loci in maize (bm1, bm3) and sorghum (bmr6 and bmr12) encode tocinnamyl alcohol dehydrogenase (CAD) and caffeic  O-methyl transferasa (COMT).  Amidrib brown maize mutant from Celaya landrace has been characterized, showing adifferent composition of the foliage, as well as the relationship lignin-cellulose: wildtype 50% cellulose and 50% lignin; the mutant type 38% cellulose and 62% lignin.Components were separated with NaOH. Analysis of extracts on thin layerchromatography also gives a distinct pattern between the wild and the mutant type.Resistance to penetration was wild type stem (culm) 2952 N at start measure and10933 N at the end; mutant green stem (culm) 2255 N and 7990 N; mutant red stem(culm) 315 N and 13051 N. At present time we have mutant plants S3 inbred lines.LiteratureSattler et al., 2010. Plant Science 178:229-238.Chen et al., 2012. Theor. Appl. Genet 125:1223-1235.The work was funded by PROMEP and CONCYTEG 160518, GTO-2011-C03-160509
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Biomarker discovery using bottom up analysis: Differential protein
accumulation in barley seeds from five Mexican varieties grown under field

conditionsJorge Herrera Díaz1, Mariela Kalinova Jelezova1, Lilia Bernal Gracida1, Florencia GarcíaCampusano2, Felipe Cruz García1, Tzvetanka Dimitrova Dinkova1,3
1Departamento de Bioquímica, Facultad de Química, Universidad Nacional Autónomade México, 04510 México D.F., México. 2CENID-COMEF INIFAP, 04010 México D.F.México. 3Correspsonding author E-mail: cesy@unam.mxBarley (Hordeum vulgare) is an important crop used for the food and beer industries.However, beer production and its quality are affected in part by the barley yield andproblems during malting. It is known that both aspects are influenced by the specificprotein accumulation during seed development and maturity events. Nonetheless, theknowledge about which proteins cope against these problems is scarce. Thus,identification of proteins related to malting quality will be of great interest for barleybreeders and these proteins could be used as molecular markers to select varietiesimproved for the beer production. Accordingly, five malting commercial varietieswere compared at mature seed level. Differences in protein accumulation patternswere assessed by comparative proteomics based on 2D-PAGE and 60 cultivar-differential spots were identified to 42 proteins by nano-electrospray mass. Ourresults showed that one of the more conspicuous differences among barley varietieswere found in the accumulation of proteins such as disulfide isomerase, glutamatedescarboxylase and Mildew A proteins. These polypeptides are related with proteinfolding, nitrogen metabolism and pathogen resistance, respectively. The expressionlevel of these proteins is being further investigated during seed development.According to their function in the above biochemical processes, these proteinsrepresent key players for barley productivity, pathogen resistance and beerproduction. These results provide a platform for the identification of biologicalmarkers as a valuable tool for barley breeders in Mexico.
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Variation in environmental conditions leads to an “identity crisis” during bulbilformation in A. tequilanaJune Simpson and María Jazmín Abraham JuárezUnidad Irapuato and del Centro de Investigación y Estudios Avanzados del I.P.N.,Irapuato Gto. MexicoThe perennial monocarpic life-cycle which takes between 5-7 years to complete in A.
tequilana and the practice of removing developing inflorescences has meant that fewbreeding programs have been implemented for this species. Traditionally agaveplantations are initiated and maintained by planting asexually produced offsets andsome selection of useful phenotypes based on somaclonal variation has been carriedout. Another abundant source of material useful for propagation and  selectionpurposes  are the vegetative bulbils produced on the agave inflorescence when sexualreproduction fails. A deeper knowledge of the mechanisms controlling bulbilformation and development could provide a basis for more cost-effective use ofbulbils for propagation purposes and the development of phenotypically variablematerials which could be exploited for selection and improvement of A. tequilana. Byinduction of bulbil formation it has been shown that the plant hormone auxin is a keyplayer in bulbil formation and that variation in environmental conditions can lead tochanges in gene expression which determine the formation of either vegetative bulbilsor determinate non-viable floral structures.This work was funded by CONACyT grant 0143919
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Integrating the signalling networks that trigger programmed cell death in self-
incompatible Papaver pollenNoni Franklin-TongUniversity of Birmingham, School of Biosciences, Birmingham, United KingdomSelf-incompatibility (SI) is a genetically-controlled mechanism used by manyangiosperms to prevent self-fertilization and inbreeding. A multi-allelic S locus allowsdiscrimination between “self” (incompatible) pollen from “non-self” pollen on thestigma. Interaction of matching pollen and pistil S-determinants allows “self”recognition and triggers rejection of incompatible pollen. The S-determinants for

Papaver rhoeas (poppy) are PrsS and PrpS. PrsS is a small novel protein that acts as asignalling ligand that interacts with its cognate pollen S-determinant PrpS, a smallnovel transmembrane protein. Interaction of PrsS with incompatible pollen stimulatesincreases in cytosolic free Ca2+ and influx of Ca2+ and K+. ROS and NO signals are alsoimplicated. Downstream targets include the cytoskeleton, a soluble inorganicpyrophosphatase, and a MAP kinase, PrMPK9. The major focus for SI signals isinitiation of programmed cell death (PCD). I will provide an overview of ourunderstanding of how PCD in this system operates, focusing on how the signals andcomponents are integrated. I will also discuss our recent functional expression of PrpSin Arabidopsis thaliana pollen.



8th Symposium Mexico-USA 108

CICLINAS DE Gl EN MAIZ. CICLINAS D Y LA GERMINACIONJorge M. Vázquez RamosFacultad de Química, Departamento de Bioquímica, Universidad Nacional Autónomade México. Av. Universidad y Copilco 04510, México DF. E-mail: jorman@unam.mxLas ciclinas tipo D son proteínas fundamentales ya que permiten que las señalesextracelulares, presentes en el medio ambiente en que las células se desarrollan, seaninterpretadas intracelularmente en términos de la capacidad para proliferar. Todoslos organismos pluricelulares contienen ciclinas tipo D, aunque su número puedevariar. Mientras que las células de mamíferos contienen tres tipos diferentes (conopciones de splicing alternativo), las plantas pueden contener múltiples, llegando alcaso de maíz que contiene al menos 17 genes diferentes. Nuestros estudios hanmostrado que la gran mayoría de esos genes se expresan en diferentes tejidos de laplanta, y lo hacen de manera diferencial. El desarrollo de anticuerpos contra varias delas proteínas tipo ciclina D ha permitido estudiar su ontogenia, las asociaciones quemantienen con las proteínas cinasas dependientes de ciclina (CDKs), que sonesenciales para la regulación y avance del ciclo celular, así como una activacióndiferencial de la actividad de cinasa en estos complejos durante el procesogerminativo. Dicha activación podría depender del estado de fosforilación quemantienen las CDKs, sea en residuos que estimulan la actividad de cinasa, o bien enresiduos que la reprimen. Estudios preliminares han establecido que se requiere de lafosforilación de las CDKs para desarrollar actividad y que existe un estado diferencialde fosforilación de los diferentes residuos a lo largo del proceso germinativo, quepodría variar dependiendo de la ciclina D con que se asocie. En este sentido, nopareciera que las diferentes ciclinas D realicen una función redundante.
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PLANT MICROBE AND INSECT INTERACTIONS
1.
Expression and silencing of the gene CABPR-1 in Capsicum annuum Morelos 334
during interaction with Phytophthora capsiciAlmanza-Mendoza Abigail del Carmen1*, Guevara-Olvera Lorenzo1, Herrera-PérezSandra1, Villaseñor-Ortega Francisco1, Acosta-García Gerardo1, Anaya-López JoséLuis2, Gómez-Coronado Angelina1, Muñoz-Sánchez Claudia Ivonne1**1 Instituto Tecnológico de Celaya, Departamento de Ingeniería Bioquímica, Av.Tecnológico y Av. García-Cubas, S/N, Col. Fovissste. C.P. 38010, Celaya, Gto, México. 2Instituto Nacional de Investigaciones Forestales, Agrícolas y Pecuarias, CampoExperimental Bajío, Carretera Celaya-San Miguel de Allende, Celaya, Gto, México. E-mail: *almanzaabigail.2601@gmail.com, ** claudia.munoz@itcelaya.edu.mxPepper (Capsicum spp.) is a vegetable which has a great tradition in the diet andculture of the Mexican population. Mexico ranks second in global production of thisspecies. Culture of Capsicum annuum is affected by multiple pathogens, such as insects,viruses, bacteria, fungi, Oomycetes, causing total losses in the production of thisvegetable. Among the main pathogens highlights the oomycete Phytophthora capsici,causal agent of the disease known as "wilt of pepper”. This disease was reported byLeonian (1922) in New Mexico, and it is characterized by a premature death of theplant, the infection occurs in the roots or the base of the stem, especially in irrigatedfields. The first symptom is a wilting of the leaves without changes in its color, whichare finally hung the petioles; the base of the stem shows a greenish brown spot.
Capsicum annuum Morelos 334 (CM-334) is resistant to the disease caused by P.
capsici, without knowing which genes are involved. It was reported that CABPR-1encodes for a protein related in the pathogenesis (PR) in chili. It is believed that themain role of CABPR-1 is related to the biotic and abiotic stress tolerance, this gene wasexpressed in transgenic plants of Nicotiana tabacum cv. Xanthi, giving an increase ofheavy metal tolerance and also to the pathogen Phytophthora nicotianae and bacteria
Ralstonia solanacearum and Pseudomonas syringae pv. tobacco. The study of genes of C.
annuum Morelos 334 (CM-334) which confer resistance to P. capsici presents analternative to the development of resistant commercial varieties. The objective of thestudy is to silence CABPR-1 in CM-334 pepper plants in order to demonstrate its role inresistance to P. capsici. T o accomplish that aim, we have been used (V-VIGS) based onPHYVV vector.
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2.
Contribution of long chain bases to the pattern-triggered and effector-triggered
immunity in Arabidopsis thalianaAriadna González Solís1, Felipe Cruz García1, Marina Gavilanes Ruiz1,4.
1Departamento de Bioquímica, Conj. E, Facultad de Química, UNAM. Paseo de laInvestigación Científica, Circuito Institutos, Cd. Universitaria, 04510, México D.F.4Corresponding author E-mail gavilan@unam.mxLong chain bases (LCB) participate as signaling molecules during the programmed celldeath in defense against pathogens (Saucedo-García et al., 2011 New Phytol. 191:943–957). In the context of mechanisms of plant defense, it is known that there are twotypes of immunity. One, the Pattern-Triggered Immunity (PTI), is elicited upon theperception of pathogen associated molecular patterns (PAMPs) and leads to a basaldefense response. Other is the Effector-Triggered Immunity (ETI) in which thedetection of pathogen effectors by resistance proteins of the plant cell elicits veryspecific and robust defense machinery associated with the Hypersensitive Response(HR) (Morel and Dangl, 1997 Cell Death Differ 4:671-683). The objective of this studywas to determine the contribution of LCB as signaling molecules to both types ofimmunity. In order to address this question, we used Arabidopsis mutants impaired inthe expression of transducers of the signaling network mediated by LCB. Thesemutants were exposed to FB1 or to the avirulent and virulent strain of P. syringae or tothe PAMPS flagellin/flg22 and xylanase. These treatments were evaluated by theanalysis of the phenotypical lesion, determination of bacterial growth, detection ofH2O2 and analysis of defense gene expression. Phenotypic analyses and bacterialgrowth experiments showed that LCB are implicated in the ETI immunity. Moreover,the exposure of the different mutants to the PAMP xylanase revealed a possible role ofLCB in modulating a signaling pathway that involves MPK6 and ERO as signalingelements, and therefore, implying LCB with the PTI. The analysis of gene expressionsuggested that genes associated with the jasmonic/ethylene pathway are involved inthe response to LCB accumulation. These results indicate that LCB are implicated inboth types of immunity, however more experiments are needed to elucidate themagnitude of this contribution in each case.The work was funded by Facultad de Química (PAIP 4290-02), DGAPA, UNAM (PAPIITIN210811) and by CONACYT (101521). AGS received a fellowship by DGAPA, UNAM(PAPIIT IN210811).
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3.
Detección y caracterización de bacterias nitrificantes en frijol común, para la
elaboración de un biofertilizante en la Zona Noreste de MéxicoJesús Gerardo García Olivares1, José Luis Hernández Mendoza1, Amanda AlejandraOliva Hernández1, Jesús Di Carlo Quiroz Velásquez1, Cecilia Vázquez Rodriguez2, EdgarGómez Olivares2.1. National Polytechnic Institute, Center for Genomic Biotechnology, ExperimentalBiotechnology Laboratory, Blvd. del Maestro esquina Elías Piña, Col. Narciso Mendoza,C. P. 88710, Cd. Reynosa, Tamaulipas, México. 2. Autonomous University ofTamaulipas, Unidad Academica Multidisciplinaria Reynosa-Rodhe. Carretera Reynosa-San Fernando cruce con Canal Rhode C.P. 88779, Cd. Reynosa, Tamaulipas, México.Corresponding author E-mail jggarcia@ipn.mxThe bean (Phaseolus vulgaris L.) is a plant of great importance in the diet of theMexican population. Is considered an production alternative within a crop rotationand it is estimated that at the end of the growing season, this provides 30 % residualnitrogen in the soil. The chemical fertilizer decreases the activity of nitrogen fixationbacterias wich nodule the root of the plant and can be native or incorporated by theemployment of biofertilizer. Were selected bean root nodules from Flor de Mayo, weremacerated and were made dilutions with agar Luria-Bertani (LB), at a concentrationof 1x109 cfu/mL-1. At 24 h, were placed in plastic trays with substrate (Peat Moss)sterile. Heights and weights were taken from the root plant, 15, 30 and 45 days aftersowing and seeded in Pikovskaya's agar, with purple Bromcresol to select byassimilation of phosphorus.  The statistical analysis was performed using SAS 6.03.Morphological detection and molecular screening was performed by PCR amplificationof ribosomal 16s. The bacterias formed nodules selectively, in Flor de Mayo CFJM-5, 6,14, 17 and 18 in Pinto Saltillo CFJP-3, 4, 7, 8 and 10. Were detected significantdifferences between isolates and production parameters and phosphorus assimilation.The molecular identification showed  wich bacteria sequences common bean,amplified belong to the genus Pseudomonas sp. which have the property of producingdifferent substances whose main advantages are to encourage germination of theseeds, accelerating the growth of plants particularly in its early stages, induce rootinitiation and increase the formation of roots and root hairs, as found in the presentinvestigation.



XV Congress of Plant Biochemistry and Molecular Biology 113

4.
Isolation and characterization of filamentous fungi associated to metal
resistance plant rhizosphereJessica Maldonado Hernandez¹, Juan Ramos Garza1, Flor Nohemí Rivera Orduña1, EnTao  Wang Hu1Instituto Politecnico Nacional, Escuela Nacional de Ciencias biologicas, Departamentode Microbiologia,Laboratorio de Ecologia Microbiana Prologacion y plan de ayala S/Ncolonia Santo Tomas CP. 11340. Email: entaowang@yahoo.com.mxThe mine tailings are a contaminated soils as result of the extraction processes ofmining, this soils containing toxic metals such as Cu, Zn, Pb, Cd, Co, Ni , Cr, Mn andmetalloids  as As. Plants growing in this mixture of heavy metals and low organicmatter can release CO2 and root exudates increasing the metabolic microorganismactivity on the plant and soil. The rhizospheric fungi can help to plant, mobilizingnutriments and produce molecules for enhance the growth plant and heavy metalresistance. The objective of this work is study the diversity of rhizosphere fungi fromnative plants growing on mine tailings, and the possibility for use this microorganismfor biorremediation, and biotechnology. Six plants were collected (Prosopis
strombulifera, Spharealcea angustifolia, Tithonia diversifolia, Flaveria angustifolia,
Bahia absinthifolia and Asclepia linaria) in 2 zones (zone 1 mine tailing, zone 2 city) inVilla de la Paz San Luis Potosi . The rhizospheric fungi were obtained for serialdilutions in PDA media. For enzimatic characterization, amylases, pectinases,cellullases, xylanases, phosphate solubilazing and salt and pH tolerance wereevaluated. The Heavy metal resistance assays was evaluated with Castañeda mediaadded the metal in three concentration (5, 12.5 and 25 mM). Seventy four rhizosphericfungi were isolated, 36 for zone 1 and 38 for  zone 2. The principal componentsanalysis (PCA) for enzimatic activity shown the zone 1 presents the major activitiesthan zone 2. The fungi isolated of Spharealcea angustifolia have the principal activitiesin both zones. The fungi isolated from zone 1 presents high resistance for all heavymetals than zone 2.
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5.
The Diguanylate Cyclase (DGC-E) modulates bacteria growth in Azospirillum
brasilenseAdriana Gamboa-Pérez1, Alberto Ramírez-Mata1, Araceli Romero-Pérez2, María LuisaXiqui Vázquez1, and Beatriz Eugenia. Baca1,2
1Centro de Investigaciones en Ciencias Microbiológicas, 2Biomedicina Facultad deMedicina Edif. 103J, Ciudad Universitaria, Av. San Claudio S/N. Puebla Pue. México.Benemérita Universidad Autónoma de Puebla. beatrizebaca@gmail.comIn the last 35 years there has been a special interest in studying the mechanisms ofinteraction between   microorganism-plant that promotes the growth of the latter.
Azospirillum brasilense is a bacterium associated with plants, this one knowns howplant-growth promoting rhizobacterium (PGPR) that provides beneficial effects onplant growth. To take advantage of positive effects, the bacterium intimately attachesto root surfaces and promotes root colonization. The formation of complex bacterialcommunities known as biofilms begins with the interaction of planktonic cells with asurface in response to appropriate environmental or endogenous signals. Cyclic di-GMP (c-di-GMP) is a broadly conserved, intracellular second-messenger molecule thatregulates biofilm formation by many bacteria. The synthesis of c-di-GMP is catalyzedby diguanylate cyclases (DGCs) containing the GGDEF domain, while its degradation isachieved through the phosphodiesterase activities of EAL and HD-GYP domains. Todetermine the role of an ORF which shows GGDEF domain in cellular physiology, a nullmutant was constructed, inserting a kanamycin-GusA resistance cassette. DgcE(diguanylate cyclase E) is a multidomain protein with two N-terminal receivermodules arranged in tandem and HPT domain, as well as C-terminal domainapparently serving as an output module harboring a GGDEF domain. Here we presentevidence that a novel-type response regulator contributes to in cell morphologythrough the production of a novel signaling molecule, the cyclic bi-GMP.  Finally theaffectation of DgcE  can effect on the regulation of c-di-GMP, and for consequence thiscould influence in the process of bacterial colonization.Acknowledgements:This work was supported by a grant of CONACYT, CB-2010-01-154914
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6.
Interaction study of tomato-Ralstonia solanacearum-φITL-1 and evaluation of
the stability of bacteriophage in different substrates and water sourcesGuadalupe Monserrat Alvarado Jasso1,2, Jesús Hernández Romano2,3, Roberto MontesBelmont1
1Centro de Desarrollo de Productos Bióticos, Carretera Yautepec – Jojutla, Km. 6, calleCEPROBI #8, Colonia San Isidro, Yautepec, Morelos, México. C.P. 62731. 2UniversidadPolitécnica del Estado de Morelos, Boulevard Cuauhnáhuac #566, Col. Lomas delTexcal, Jiutepec, Morelos. CP 62550. 3Corresponding author E-mailmonse_121_@hotmail.comBacterial wilt caused by Ralstonia solanacearum, is one of the most destructivebacterial diseases of major economic importance, affecting more than 200 plantspecies and is endemic to countries in tropical and subtropical areas. The proposedmanagement practices have had little success, given the genomic complexity that hasthe bacteria. The lytic bacteriophages are a viable alternative to the managementpresenting variants of the disease and the difficulty of knowing the behavior of thebacteria The aim of this study was to examine the interaction tomato-R.solanacearum-ΦITL-1 under the conditions of production in Morelos. An experiment was conductedto determine the preventive and curative effect of the addition ΦITL-and analyzed thecharacteristics of the substrate and the source of irrigation water. The results showedthat the optimal time for maximum concentration during viral infection ΦITL-1 was 5hours after inoculation of R. solanacearum with an MOI = 1.On the substrate as thesubstrate was found to be inactivated peat moss phage possibly the effect of pH (4.68).The water source influences phage viability, obtaining a title in distilled water in tapwater.



8th Symposium Mexico-USA 116

7.
Cloning and partial characterization of a putative NIK1, a two component
histidine kinase from Mycosphaerella fijiensisLigia Brito-Argáez1, José Ignacio Laines Hidalgo1 and Ignacio Islas Flores1,2
1Centro de Investigación Científica de Yucatán, Unidad de Bioquímica y BiologíaMolecular de Plantas, Mérida Yucatán 97200, MEX. 2Corresponding autor E-mailislasign@cicy.mxThe fungus Mycosphaerella fijiensis is the causative agent of black Sigatoka, one of themost destructive diseases of banana plants. Infection with this pathogen results indeath of leaves thus causing important decreases in fruit production. The two-component histidine kinases (HKs) regulate responses to environmental stimuli inbacteria and eukaryotes, including yeasts, plants, slime moulds and filamentous fungi.In filamentous fungi, HKs are classified into 11 groups based on the protein sequence,and only members of HK class III have been associated with responses to highosmolarity; these HKs include Os-1 in Neurospora crassa, NikA in Aspergillus nidulans,Bos1 in Botrytis cinerea, Nik1 in Alternaria brassicicola and Cochliobolus
heterostrophus and Hik1 in Magnaporthe oryzae. In addition, mutations in class III HKscan result in fungicide resistance and morphological defects. As we were interested totest if M. fijiensis perceives fungicides as osmotic agents besides toxic compounds, weused a 4% NaCl treatment to induce and clone the putative NIK1 gene from M. fijiensis.After DNA sequencing, assembling of contig and blastn in the database of M. fijiensisgenome, it was observed a strong  homology with  MycFi located in scaffold 4,corresponding to one histidine kinase (E-value 0.0). The blastx with the amino acidstranslated in silico against NCBI gene database revealed a high homology (E-value 0.0;identity 93%) with MycFiDraft, an hypothetical protein from P. fijiensis CIRAD86.Expression analysis of the putative NIK1 treated with NaCl or benomyl (a fungicide),showed that the fungus strongly induces the gene expression in response to osmoticstress but only at basal levels against the fungicide.AcknowledgementsThis work receives financial support from CICY, project No. 103910
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8.
Endophytic and epiphytic microbial diversity assessments in Citrus limon var

eurekaElizabeth Hernández-Mota*, José Narváez, Patricia Larralde
*Present address: Genomic Biotechnology Center- IPN.  Corresponding authorEmail:euforbia_84@hotmail.comTo know the changes that occur on endophytic microbial diversity in plantsconstitutes one of main challenges involved with physiological and agro economicalanalysis of important crops. Assessment of these microbial community have been verylimited since most methods are nor optimized for a reliable DNA microbial isolationwith regarding to huge plant DNA amounts associated. Citrus limon var Eureka is thesecond economically main crop cultivated in Tamaulipas, Mexico (SAGARPA 2004).Therefore, this study deals on the establishment of an endophytic/epiphytic analysis toassess the microbial community associated to this important crop. For this, it wasevaluated by directly and microbial enrichment cultivated methods the microfloreassociated to different plant tissues (leaves, fruits and flowers). UFC counts wereanalyzed at different dilutions (1x10-0, 1x10-1, and 1x10-2, 1x10-3, and 1x10-4) by usingdifferent broths (MRS, AST, PDA, AN) directly for fungus and in different planthomogenized for bacteria. These last were building by using supernatants and pelletsof different speed centrifugations (600, 15,000 and 100,000g). Finally, direct andenrichment microbial sequencing analysis was carried out. The enrichment wasconducted by take pool scraped colonies, which were re-suspended (0.5 g) in 1 ml ofTEN and purified by silica affinity (Rojas-Herrera et al., 2008), and then amplified usinguniversal COM primers to make SSCP analysis (Schwieger and Tebbe 1998). Directautomatic sequencing analysis was conducted in ABI 377 DNA sequencer. UFC/mlcounts obtained by direct homogenization (endophytic) as for sterile tissue washed(epiphyte) were clearly compared at 1X10-1 dilution for leaves and flowers ranged of100 to 2000. Counts in fruits were conducted without dilution with values of 10 to 100colonies of according to assayed broth. Fungal colonies recovered from 1x10-1 dilutionin leaves and flower, and directly in fruits were re-isolated and purified to sequencinganalysis. Differently, bacterial cultures were enrichment by previous differentcentrifugations being pellets (at 600, and at 15,000 g) the more reliable. For eitherfungal as bacteria culture the AN broth was discarded since it has a limited colonynumber. In general, it was recovered more UFC counts for epiphytic microorganismwith until three times more than endophytic fraction. So far, current study haspreliminary allowed identify bacteria of the genus Pantoea sp., Erwinia sp., Azospirillumsp., and other Proteobacteria sp. which have already been reported in other citrusspecie and sugar cane (Araújo et al., 2002;. Polanczyk and Alves, 2003).The work was funded by project SIP-IPN 20131022.
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9.
Target of rapamycin downregulation impairs arbuscular mycorrhizal
colonization in Phaseolus vulgarisKalpana Nanjareddy1,2, Lourdes Blanco1,2, Manoj-Kumar Arthikala3 and Miguel Lara1,2 *1Genómica Funcional de Eucariotes, Centro de Ciencias Genómicas,  UniversidadNacional Autónoma de México, UNAM, Apartado Postal 510-3, Cuernavaca, Morelos62271, México.  2Escuela Nacional de Estudios Superiores Unidad León- UNAM,Blvd.UNAM 2011, Predio El Saucillo y El Potrero, Comunidad de los Tepetates,León,Gto. C.P.37684, Mexico.   3Departamento de Biología Molecular de Plantas,Instituto de Biotecnología, UNAM. Av. Universidad No 2001, Chamilpa, C.P. 62210,Cuernavaca, Morelos, México.  *Corresponding author E-mail: mlara@enes.unam.mxTarget of rapamycin (TOR) kinase is a master regulator evolutionarily conserved fromyeasts to plants and human, that integrates nutrient and energy signaling to promotecell proliferation and growth. TOR regulates numerous biological processes, includingtranscription and translation of ribosomal components, which collectively contributesto cell growth. Arbuscular mycorrhizal fungi (AMF) a plant symbiotic partnercontributes to P and N uptake and TOR being a nutrient sensor it was necessary toaddress the role of TOR in the symbiotic association. In the current report we assessedthe role of TOR during AMF symbiotic association between Phaseolus vulgaris-
Rhizophagus irregularis utilizing the RNAi approach in P. vulgaris hairy root system.The results obtained indicate that hairy roots with downregulated TOR transcriptssignificantly increased the infection units of AMF in mycorrhized roots. Furthermore,these roots also displayed extensive extra and intra radical hyphae. Interestingly, theintra radical hyphae fail to differentiate into fully developed (mature) arbuscles.Moreover, the expression levels of PvPT4 and PvAMT transcripts were also decreasedsignificantly in mycorrhized TOR-downregulated roots. Thus, we concluded that TORacts as a positive regulator of mycorrhizal symbiosis and it is required for thearbuscule maturation.
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10.
Molecular cloning and characterization of a novel NPRl-like gene from coconut
palm (Cocos nucifera L.)Nic Matos José Germán1, Narváez Cab María1, Oropeza Salín Carlos1, 2
1 Biotechnology Unit, Centro de Investigación Científica de Yucatán, Mérida, Yucatán,México. 2Corresponding author E-mail cos@cicy.mxThe coconut (Cocos nucifera L.), as a portable source of food , water, fuel, andconstruction materials, played a fundamental role in human and development ofcivilization across the humid tropics. It is widely cultivated in Mexico in about 80,000ha. At present, lethal yellowing (LY) disease has destroyed the plantations in Mexico.However, plants have evolved complicated defense mechanisms against variouspathogens. One of such responses is known as systemic acquired resistance (SAR),often triggered by a local infection, can provide long-lasting resistance throughout theplant and to be effective against a broad range of pathogens, including fungi, bacteria,and viruses. Multiple studies in both monocots and dicots have shown that salicylicacid (SA) play a central role as a signaling molecule in the activation of SAR, thisactivation correlates with the expression of the pathogenesis-related (PR) genes. Thenon-expressor of PR genes (NPR1) functions as the regulator of SA-mediated SAR.
NPR1 gene encodes a protein containing ankyrin repeats and a BTB/POZ domain, bothof which mediate protein-protein interactions. Previous studies have documented that
NPR1 belong to a multi-gene family in the genome of many plant species (six NPR1-likegenes in Arabidopsis and five in rice genome). NPR1 and its homologous genes widelyexist and confer resistance to pathogens in many plant species. In this study, we reportthe molecular cloning and characterization of Arabidopsis NPR3 homolog from Cocos
nucifera L. (designated as CnNPR3), which is a NPR1-like gene. The analysis of thededuced amino acid sequence showed CnNPR3 gene contains an ankyrin repeatdomain and BTB/POZ domain. Phylogenetic analysis showed that CnNPR3 belongs tothe NPR1-like subgroup in which AtNPR3 in Arabidopsis is its closest homologues.Taken together, these results suggest that CnNPR3 could be a NPR1-like gene of Cocos
nucifera L. In addition, these similarities in protein structure suggest that CnNPR3 mayalso share the same function as AtNPR3 during plant defense response.
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11.
Activation of the ethylene signaling pathway impairs the disease resistance of

Capsicum chinense against Fusarium oxysporumRosalía Núñez-Pastrana1, CarlosAlberto Sánchez Borges, Ramón A. Souza Perera andJosé Juan Zúñiga-Aguilar1,2
1Centro de Investigación Científica de Yucatán, A.C. 2 Corresponding autor E-mail:souzaThe specificity of plant responses against pathogens is exerted by the cross talkbetween the major defense-related hormones, Salicylic and Jasmonic acids (SA and JA,respectively). For instance, activation of the SA pathway generally blocks the JApathway, and vice versa. Ethylene (Et) is an important modulator of this specific crosstalk. We demonstrated that previous activation of the Et pathway turned the habaneropepper resistant against the deadly pathogen Phytophthora capsici. Because theturning-on of a specific pathway could lead to the shutdown of antagonic pathways,we wanted to know the effect of this Et “protection” over non-pathogen microbes. Forthat purpose, we sprayed pepper seedlings in vitro with ethylene and evaluated itseffect over the inoculation with Fusarium oxysporum, a non-pathogen microorganism.The inoculation of habanero pepper seedlings with a non-virulent strain of Fusarium
oxysporum caused no observable symptoms in more than 10 days; however, if plantswere previously sprayed with ethylene, the pathogen developed a systemic infectionthat killed the seedlings in less than 14 days. The analysis of a homologous set ofdefense-related genes demonstrated that habanero pepper displayed a defenseresponse against F. oxysporum, which is blocked by the action of ethylene, coincidingwith the repression of most of the evaluated genes. These results suggested that thenaturally resistance of Capsicum chinense could be a SA-mediated response, which isantagonically blocked by the action of ethylene. This Project had CONACYT (P-48831)
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12.
Immunoassays of relevant epitopes of Bordetella pertussis produced in plantsKarla Sánchez-Alvarez1, Sergio Rosales-Mendoza2, Ruth E. Soria-Guerra2, RosalbaCastillo-Collazo1, and Ángel G. Alpuche-Solís 1.
1 Instituto Potosino de Investigación Científica y Tecnológica, División de BiologíaMolecular, San Luis Potosí, México 78210. 2 Universidad Autónoma de San Luis Potosí,Facultad de Ciencias Químicas, San Luis Potosí, México. Corresponding author:alpuche@ipicyt.edu.mx
Bordetella pertussis is the causative agent of pertussis. To reduce the transmission ofpertussis is necessary to improve the current vaccine to produce a long-lastingantibodies response. Two constructs were designed with optimized synthetic genes tobe expressed in plants, which encode protein relevant epitopes of pertactin, pertussistoxin, filamentous hemagglutinin and a histidine tag for purification. The sequenceswere optimized for stable expression in cytoplasm via Agrobacterium tumefaciens, aswell as for chloroplast transformation via biobalistic. The synthetic gene for nucleartransformation has in addition an adjuvant sequence and a signal peptide, and lownicotine transgenic tobacco was used for transformation via A. tumefaciens. Theputative transgenic material will be used for future analyses.  In addition, thisconstruct was cloned into a Magnifection vector for transient expression in tobaccoplants; the material was analyzed by PCR, Western blot, and it will be used for miceimmunization. One line was obtained from tobacco chloroplast transformation andwas confirmed by PCR assay. In order to produce a control, chloroplast synthetic genewas also expressed in a bacterial system and the protein was purified and detected byWestern bolt assay.The work was funded by CONACYT project 154790
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13.
Fungicides on mycorrhizal colonization in soybean and bean seedlingDidiana Gálvez-López1, Arturo Díaz-Franco1 Casandra Treviño-Quintero2, RaymundoRosas-Quijano2 and Oscar Grageda-Cabrera3
1INIFAP-Campo Experimental Río Bravo, Carretera Matamoros-Reynosa, km 61, RíoBravo, Tamaulipas, México, 88900. 2Centro de Biotecnología Genómica, InstitutoPolitécnico Nacional. Blvd. del Maestro s/n, Col. Narciso Mendoza, México, 88710.3INIFAP-Campo Experimental Bajío, Carretera Celaya-S. M. Allende, km 6.5, Celaya,Guanajuato, México, 38110. Corresponding author E-mailgalvez.didiana@inifap.gob.mxFungicide treatment practice on seed can affect mycorrhizal fungi effectiveness. Theeffect of fungicides on mycorrhizal colonization of soybean (Vernal) and bean (PintoAmericano) seed was studied in greenhouse. Seeds were applied with commercialdoses of chlorothalonil, quintozene+thiram, metalaxyl, carboxin+thiram, benomyl,quintozene, captan and mancozeb, and inoculated with Rhizophagus intraradices (40spores/g) at doses of 1, 2 and 3 kg/ha, and control (absolute). Fungicides affectmycorrhization for soybean and bean. For soybean only clorothalonil, metalaxyl,carboxin+thiram and benomyl are recommended for treatments at one dose, while forbean chlorothalonil at three doses.
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14.
Arabidopsis thaliana, an experimental host for two papaya viruses: potexvirus
(PapMV) and potyvirus (PRSV).Gloria Hernández Ortíz1, Gabriela Chávez-Calvillo1, Carlos A. Contreras-Paredes1 andLaura Silva-Rosales1,2
1Departamento de Ingeniería Genética. Centro de Investigación y de EstudiosAvanzados del IPN, CINVESTAV Irapuato, México. 2Corresponding author E-mail:lsilva@ira.cinvestav.mx
Papaya mosaic virus (PapMV) and Papaya ringspot virus (PRSV) belong to the poty andpotex genera respectively with positive ssRNA polyadenylated at the 3’ end. At the 5’end, PapMV is capped whereas PRSV has a viral protein linked to the genome (VPg).Several families have been experimentally infected with PapMV and PRSV. Amongthem are the Caricaceae and Cucurbitaceae infected with PapMV and Cucurbitaceaeand Amaranthaceae infected with PRSV. Other species as Catharanthus, Zinnia,
Gommphrena and Nicotiana can be infected with PapMV and finally, Thumbergia and
Momordica only with PRSV. Cooper et al in 2003 reported Arabidopsis thaliana as asusceptible plant for Potato virus X (PVX), a Potexvirus. In order to use A. thaliana as anexperimental host for our PRSV and PapMV studies of infection and resistancemechanisms, we used members of the family of plant translation initiation factorseIF4E and eIF(iso)4E. These are key elements for the infection of RNA viruses and arebeing used as resistance elements in the control of the latter. These factors contact andbind to the Cap structure of the mRNA (or the VPg), and recruit the componentsnecessary for the translation initiation complex. A. thaliana transgenic lines on a Col-0ecotype background over-expressing the papaya eIF4E or its isoform, were tested forsusceptibility to both viruses. Also, the ecotypes Col-0, Landsberg erecta (Ler), C24 anda null mutant line for A. thaliana eIF(iso)4E-1 were also tested.  Viral cistrons weredetected by RT-PCR for PapMV in wild ecotypes. However, the wild ecotypes wereresistant to PRSV infection, in contrast to our transgenic lines over-expressing papayaeIF4Es, which resulted susceptible. This study demonstrates that A. thaliana Col-0over-expressing papaya eIF4E or eIF(iso)4E could be use as an experimental host forPapMV and PRSV to understand molecular aspects of host-virus interactions in singleand mixed infections.The work was funded by CONACYT-SAGARPA.
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15.
Incidence of single and mixed viral infections in strawberry fields in central
Mexico1A. E. Jofre-Garfias, 1Contreras-Paredes, Carlos Alberto, 1Laura. Silva-Rosales, 2P. A.Dávalos-González, 1M. N. Vázquez-Sánchez, 1V. Gallegos, 1M. L. Ortiz-Castellanos, 1R.Rivera-Bustamante.
1Departamento de IngenierÍa Genética, Centro de Investigación y de EstudiosAvanzados del IPN-Unidad Irapuato (Cinvestav Irapuato). Km 9.6, Lib. Nte. Irapuato,Gto. 36821, México. Tel: 462(62)40337, fax: (462)6245849. 2Centro de InvestigaciónRegional Centro, Campo Experimental BajÍo, Instituto Nacional de InvestigacionesForestales, AgrÍcolas y Pecuarias (INIFAP). Km 6.5 Carr. Celaya-San Miguel Allende,Celaya, Gto. 38110 Mexico Corresponding author: ajofre@ira.cinvestav.mx
Mexico is the fifth strawberry producer worldwide, however single and mixed viralinfections, among other causes, are lowering fruit yields. Strawberry mottle virus(SMoV) and Strawberry crinkle virus (SCV) were found for the first time in 1989 instrawberry fields of Irapuato and Zamora counties in Guanajuato and MichoacanStates, respectively. Later, Strawberry latent ringspot virus (SLRSV) was also found in2004. Symptoms associated to viral disease such as: stunting, mild chlorosis andreddening, wrinkled, curled, and deformed leaves that may exhibit mottling, andchlorotic spots were shown in strawberry plants collected in April and December2007, July and December 2008, and July 2013. The amplification by RT-PCR andsequencing of viral fragments revealed the presence of seven viral species in thesamples collected. These were SCV, SMoV, Fragaria chiloensis cryptic virus (FClCV),Fragaria chiloensis latent virus (FClLV), Strawberry pallidosis associated virus (SPaV),Strawberry necrotic shock virus (SNSV), and Strawberry mild yellow edge virus(SMYEV). The last five were found for the first time in strawberry production fields inMexico. A couple of susceptible strawberry lines were used as indicators plants. Allseven viruses were detected in single or mixed infections, where SMoV was the mostcommonly found mixed with other viruses. This work is the first report of five viralspecies in strawberry fields in Mexico. In future work viral diversity that affectsstrawberry production, will be studied.
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16.
Development of a VIGS vector from tomato mosaic virus and its use to determine
the importance of SUMO E2 conjugating enzyme (SCEI) and Pleiotropic drug
resistance protein (PDR) in resistance against Clavibacter michiganensis subsp.
michiganensis in Solanum spp.Mayra J. Esparza-Araiza1, Bernardo Bañuelos-Hernández1, José Pablo Lara-Ávila1,Gerardo R. Argüello-Astorga1, María I. Isordia-Jasso1, Rosalba Castillo-Collazo1, Paul H.Goodwin2. and Ángel Gabriel Alpuche-Solís1.
1: División de Biología Molecular, Instituto Potosino de la Investigación Científica yTecnológica A. C., San Luis Potosí, S.L.P., México. 78210. 2: Environmental Science,University of Guelph, Ontario, Canada.
Clavibacter michiganensis subsp. michiganensis (Cmm) is a causal agent of bacterialwilt and canker disease in Solanum lycopersicum. S. peruvianum and S. habrochaites arewild type relative species resistant to Cmm. The SUMO E2 conjugating enzyme (SCEI)candidate gene was identified by cDNA-AFLP and may be involved in Cmm–resistancein S. peruvianum. Also in S. habrochaites we identified the Pleiotropic Drug Resistancegene (PDR). SCEI from S. peruvianum and PDR from S. habrochaites were cloned into anovel developed virus-induced gene silencing (VIGS) vector based on the geminivirusTomato Mottle Virus (ToMoV). The utility of ToMoV for VIGS in Solanum spp. wasdemonstrated by introducing the vector by biolistic and silencing the magnesiumchelatase gene as a control, resulted in leaf bleaching. The SCEI and PDR silencedplants were challenged with Cmm, and 15 days post-challenge, the S. peruvianumplants showed disease symptoms as unilateral wilting and eventually died. Inconclusion SCEI and PDR might have an important role in the resistance against Cmmin tomato.The project was funded by Fundación Produce S.L.P.
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17.
Functional analysis of SpRAP2.4 gene in Solanum peruvianum and its potential
function in bacterial canker defenseMaría de Lourdes Enríquez-Macías1, Mayra Esparza-Araiza1, José Pablo Lara-Ávila1,2,Bernardo Bañuelos-Hernandez1,3, María Isabel Isordia-Jasso1, Elda Mireya Rodríguez-González1, María Teresa Esquivel-Contreras1, Luis David Maldonado-Bonilla2, Paul H.Goodwin4, Ángel Gabriel Alpuche-Solís1,5
1División de Biología Molecular, Instituto Potosino de Investigación Científica yTecnológica A.C., San Luis Potosí, S.L.P., México, 78210. 2Present address: Facultad deAgronomía y Veterinaria, Universidad Autónoma de San Luis Potosí, San Luis Potosí,S.L.P. 3Present address: Facultad de Ciencias Químicas, Universidad Autónoma de SanLuis Potosí, San Luis Potosí, S.L.P. 4Environmental Science, University of Guelph,Ontario, Canada 5Corresponding author E-mail: alpuche@ipicyt.edu.mxVirus-induced gene silencing (VIGS) is a reliable system to down-regulate geneexpression and study genes involved in defense against pathogens. Clavibacter
michiganensis subsp. michiganensis (Cmm) is a causal agent of wilt and canker in
Solanum lycopersicum. Solanum peruvianum is a wild tomato specie resistant to Cmm.A cDNA-AFLP fragment of SpRAP2.4 gene encoding a putative ERF transcription factorwas cloned into a novel VIGS vector, and analysis of silenced S. peruvianum plants wasperformed in order to test whether this gene is involved in defense mechanismsagainst Cmm. SpRAP2.4-silenced plants were challenged with Cmm and displayeddisease symptoms and eventually died. SpRAP2.4 might participate in resistanceagainst Cmm by inducing defense-related genes to suppress Cmm growth in planta.The work was funded byFundación Produce San Luis Potosí and FORDECYT2012-02-193512
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18.
Analysis of two expressed genes in the avirulent interaction between
Rhizoctonia sp. binucleate-Capsicum annumCésar Díaz-Pérez1,2, Ma. de Jesús González Ramos1, Lenin Sánchez Calderón1, SaúlFraire Velázquez1
1 Laboratorio de Biología Integrativa de Plantas y Microorganismos, Unidad Académicade Ciencias Biológicas. Campus II UAZ, Av. Preparatoria s/n. Colonia Agronómica.Zacatecas, Zac. México. CP. 98066. 2Corresponding author E-mail cdiaz@uaz.edu.mx
Capsicum annum (chili or hot pepper) is an important crop in Mexico that is attackedby several phytopathogens, causing a decrease in the productivity and increasing theproduction costs. Damping-off is the most lost generating disease of C. annum, it iscaused by a phytopathogens fungus consortium that including Rhizoctonia solani. R. sp.binucleate has been proposed for damping-off biological control. Since plants triggerschanges in signaling pathways and in gene expression in response to beneficial andpathogenic organisms, to understand the benefit relation C. annum-R. sp. binucleate, abioinformatic analysis searching genes related to these biological processes in asubtracted cDNA library was done. It was found two candidate genes, a WRKY-liketranscription factor (WRKY; pfam03106) and a putative LRR receptor protein kinase(LRR; cd00180). Molecular modeling of WRKY domain and catalytic kinase domain ofLRR protein suggested that those proteins can be functional. Additionally, C. annuumplantlets of 15 days old were subjected to inoculation in the root with an avirulentisolate of R. solani, and the expression patterns of a WRKY and an LRR-like genes byusing qRT-PCR at 8 and 16 hours post-inoculation (hpi) were analyzed. Under normalgrowth conditions (control), WRKY-like gene expression appeared to be withmoderate level expression and a decrease of 28% from 8 to 16 hpi, whereas the R-likegene showed 1.8 fold increase at 8 hpi in root-microorganism interaction compared tocontrol condition, and later at 16 hpi the level expression descends to 11%. Thesefindings suggest that at least LRR-like protein has a predominant role in protectiveeffect of C. annum triggers by R. sp binucleate against R. solani.The work was funded by: CONACYT-FORDECYT-Doctores No. 174509, PROMEP UAZ-PTC-188, PROMEP-RED DE CUERPOS ACADÉMICOS "BIOTECNOLOGÍA PARA ELDESARROLLO DE UNA AGRICULTURA SUSTENTABLE".
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19.
Expression of endocytic genes in Phaseolus vulgaris root hairsElizabeth Monroy Morales, Carmen Quinto and Rosana Sánchez-LópezDepartamento de Biología Molecular de Plantas, Instituto de Biotecnología,Universidad Nacional Autónoma de México, Av. Universidad 2001, Cuernavaca,Morelos MEXICO 62210 Corresponding author E-mail: rosana@ibt.unam.mxFormation of nitrogen-fixing nodules, as a result of the symbiotic interaction betweenlegumes and rhizobia, is a tightly regulated process. Nodulation is initiated whenbacteria belonging to the Rhizobiaceae family and legume roots establish a specificmolecular dialogue that triggers a series of coordinated, although complex molecular,cellular and physiological responses in root hair cells. It is well known that onlyactively growing root cells are susceptible to interact with rhizobia and initiate thebacterial invasion process that leads to nodulation. Polarized growth of root hairs is ahighly coordinated process, which is restricted to the apical zone of the cell anddepends on a dynamic activity of the apical cytoskeleton, vesicular trafficking,exocytosis and endocytosis. To gain insights into the relationship between root hairendocytosis and the molecular dialogue that initiates the nodulation, we haveinvestigated the expression of a battery of genes involved in clathrin-mediatedendocytosis in P. vulgaris root hairs. An exhaustive in silico analysis of the P. vulgarisgenome sequences allowed us to identify a group of genes of interest to further assesstheir expression by RT-qPCR. As some of the endocytic genes are multigenic, we haveextended our analysis to RNA samples from root apex and stripped root (with no roothairs, no apex).Partially supported by grants from  DGAPA, UNAM IN203512 (RSL) and CONACyT151193 (RSL)
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20.
Effectivness of an arbuscular mycorrhizal fungi consortium from a geothermal
area on growth of native maize under drought stress.María Guadalupe Samano Leyva1,3,4, Gloria D. León Martínez2, Guadalupe OyoqueSalcedo1,3, Hortencia G. Mena Violante1,3, María Valentina Angoa Pérez1,3
1Laboratorio de Fitopatología. Centro Interdisciplinario de Investigación para elDesarrollo Integral Regional Unidad Michoacán. Centro Interdisciplinario deInvestigación para el Desarrollo Integral Regional Unidad Michoacán. Justo Sierra28 Centro, 59510 Jiquilpan de Juárez, Michoacán, 2Laboratorio de DesarrolloReproductivo y Apomixis Laboratorio Nacional de Genómica para la BiodiversidadLangebio, 3Present address: Departamento de Biotecnologia. Centro Interdisciplinariode Investigación para el Desarrollo Integral Regional Unidad Michoacán. Justo Sierra28 Centro, 59510 Jiquilpan de Juárez4. Corresponding author E-mailmgsl_3@yahoo.comThis study explored the influence of a consortium of arbuscular mycorrhizal fungi(AMF) from a geothermal area located in Ixtlán de los Hervores, Michoacán ondrought tolerance of native maize plants var. white 117 in terms of plant growth. Thetreatments were: 1) routine water supply, 2) moderated drought stress (70% waterhold capacity of soli WHC) and 3) severe drought stress (80 % WHC), in plants treatedor not with AMF consortium. Biomass, leaf chlorophyll and proline N, K, and Pcontents were determined after ten weeks after sowing. The results showed thatplants inoculated with AMF under moderated drought stress, had a bigger biomassthan the non-inoculated plants under the same irrigation regime. Proline andclorophyll contents were greater in plants with AMF than those in non-inoculatedplants. Nutrimental content of plants under drought stress were similar in alltreatments. In conclusion, the inoculation of this native maize with the AMFconsortium from a geothermal area could lead to grow properly this crop underdrought stress.
The work was funded by SIP-IPN 20130618.
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PLANT RESPONSE TO THE ENVIRONMENT, PLANT NUTRITION

21.
Analysis of Pvu-miR1514a and its function during drought stress in Phaseolus
vulgarisSosa-Valencia G, Covarrubias AA, Reyes J.L.Departamento de Biología Molecular de Plantas. Instituto de Biotecnología.Universidad Nacional Autónoma de México. Corresponding author:jlreyes@ibt.unam.mxmiRNAs are small non-coding RNAs (19-24 nt) that post-transcriptionally regulatetranscripts by inducing their degradation or by repressing their translation in plants,so its characterization is essential to understand the mechanism of gene regulation inlegumes under drought. We focused on common bean because is the second mostimportant crop worldwide and is the first supply of protein in the Mexican dietpopulation, and the drought is one of the mayor causes of crop losses. The Pvu-miR1514a is a non-conserved microRNA present in Phaseolus vulgaris (common bean)and other legumes species that are induced in drought stress response. We have seenPvu-miR1514a has a differential expression levels in roots during drought, in twocommon bean cultivars with different drought tolerance levels; P. vulgaris var. PintoSaltillo is more resistant to drought stress than P. vulgaris var. Bayo Madero. Abioinformatic analysis predicted that the NAC-family Transcription Factorphuv.010g120700 should be a target of Pvu-miR1514a and this interaction couldgenerate NAC-derived ta-siRNAs. We have seen that Pvu-miR1514a accumulates indrought stress and the NAC-family Transcription Factor phuv.010g120700 is down-regulated. Furthermore when we over-express the Pvu-miR1514a in transgenic hairyroots, we also detect the differential accumulation of NAC-TF and NAC-derived ta-siRNA by qPCR. At present, we are confirming that phuv.010g120700 is targeted byPvu-miR1514a and exploring whether the ta-siRNAs are functional by using geneticapproaches to understand their function in roots of Phaseolus vulgaris during waterdeficit induced under drought conditions.GSV is supported by a CONACyT PhD fellowship. This work was partially funded by
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22.
Different expression patterns of Pb-inducible genes between shoots and roots,
when the Pb-hyperaccumulator aquatic plant Salvinia minima is exposed to PbKatiana Trejo1, David Uh1, Carlos Calderón2, Francisco Espadas1, Carlos Talavera1,Gabriela Fuentes1, Aída Martínez3, Jorge M. Santamaría1,4.
1 Centro de Investigación Científica de Yucatán A. C. (CICY). Yucatán. México2 Biotecnología Agrícola. CIIDIR Sinaloa. IPN. México. 3 Colegio de Posgraduados.Campus Campeche, México. 4 Corresponding author E-mail: jorgesm@cicy.mxUsing a suppression subtractive hybridization (SSH) library, we were able to identify365 sequences that expressed differentially when Salvinia minima plants wereexposed to 40 uM lead nitrate for 12h. From those sequences, 6 genes were selectedaccording to bioinformatic criteria and their putative function, to further analyze theirexpression in different plant parts and during different times of exposure to Pb. Thistime, primers were designed for the 6 selected genes and the expression patterns(using RT-PCR) were analyzed separately for roots and shoots, when plants wereexposed to Pb during different exposure periods. Important differences occurred inthe expression patterns of some of these genes between shoots and roots. Forinstance, in roots the genes encoding selenium binding protein (SmSeBP) andglutamine synthetase (SmGS1) were not expressed in control plants, but they wereexpressed in just 30 minutes after being exposed to Pb, while in shoots, this geneshowed a constitutive expression. On the contrary, in leaves, the gene encoding aSmABC-transporter was not expressed in control plants, but it was rapidly expressedin response to Pb exposure, while in roots, this gene showed a constitutive expression.This might reflect a coordinated mechanism between roots and shoots to tolerate highconcentrations of Pb, while maintaining an uptake of the metal, in this Pb-hyperaccumulator plant
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23.
Accumulation of Iodine in tomato plantsJulia Medrano Macías1, Paola Leija Martínez1, Adalberto Benavides Mendoza1,2

1Departament of Horticulture, Universidad Autónoma Agraria Antonio Narro, Saltillo,Coahuila. Mexico. 2Corresponding author E-mail abenmen@gmail.comIodine is not an essential element in plants, but is an essential element for humansbecause is an important component in thyroid hormones. Nearly 2X109 peopleworldwide still receive low levels of dietary iodine causing iodine deficiency disorder(IDD). To decrease the deficit in the consumption of iodine have been used severaltechniques as salt, oil and bread iodization, but these methods have not eliminatedIDDs. There are several recent advances in the area of iodine biofortification indifferent crops; the objective is to carry the iodine to editable parts of plants.Vegetables can accumulate iodine, when it is applied to soil or foliar spray, but theresults depending on the concentration and chemical form in which this element isapplied. Were applied two concentrations of iodine in tomato plants: 10-4 M of KI andKIO3 every 15 days by foliar spray and 10-6 of  KI and KIO3 daily applied to soil by theirrigation water. Iodine accumulation was monitored in leaves, steam and roots tissue.The greatest iodine accumulation in tomato plants was found with the application ofKIO3. The foliar spray resulted in the accumulation of iodine in leaves and stem, whilewhen applied in soil by irrigation resulted in the accumulation in fruits and stems.
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24.
Tissular localization of a stress protein induced by water deficit in Arabidopsis
thaliana: group 4 LEA proteinCoral Martínez Martínez1, Guadalupe Zavala2, Yadira Olvera-Carrillo1, Ortiz Rosario3and Alejandra A. Covarrubias1
1Instituto de Biotecnología, Departamento de Biología Molecular de Plantas y 2 Unidadde Microscopía Electrónica, Universidad Nacional Autónoma de México. Av.Universidad #2001, Col. Chamilpa C.P. 62210 Cuernavaca, Morelos, México. 3Facultadde Ciencias, Departamento de Biología Celular, Universidad Nacional Autónoma deMéxico, Av. Universidad 3000, Circuito Exterior S/N Delegación Coyoacán, C.P. 04510Ciudad Universitaria, D.F.México. E-mail: crobles@ibt.unam.mx, ko.storm@gmail.comLEA (Late embryogenesis abundant) proteins play crucial roles in dehydrationtolerance in plants. They accumulate during the last stages of seed development and invegetative tissues in plants under water deficit. The focus of the research on LEAproteins has been mostly directed to expression analyses; however, little is knownabout their function and location in the plant organs and tissues. Our previous workuncovered the relevance of a group-4 LEA protein (AtLEA4-5) in the plant tolerance towater deficit. Of particular interest was the finding that this protein seems to play arole in the protection of floral buds in plants under water deficit. To get insight intothe function of this protein, in this work we focused on the localization of the LEA4-5protein in Arabidopsis plants subjected to water deficit conditions. Protein waslocalized by immune-localization techniques using specific antibodies. Results in thiswork, obtained from stem tissues and from floral and axillar buds, show that AtLEA4-5protein localize to all tissues, more abundantly to vascular and epidermal tissues.Consistent with our previous data, we found accumulation of this protein in floral andaxillar primordia, particularly in the tunica cells. At the cellular level, this protein wasfound widely distributed in the cytoplasm, in some cases it was detected in granularstructures. Interestingly, AtLEA4-5 protein was also located to nuclei of most celltypes, being more evident in sclerenchyma cells. The wide distribution of this proteinin the different cell types of plant tissues implies a central role for this protein in theprotection of different cell functions during water deficit.This work was partially supported by CONACyT (132258) and DGAPA-UNAM(IN208212).
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25.
Label-free quantitative proteomics of tonoplast from Mesembryanthemum
crystallinum leaves to aid in the identification of mechanisms important for
plant salt toleranceGustavo M. Lastiri and Bronwyn J. BarklaInstituto de Biotecnología, Universidad Nacional Autónoma de México, Cuernavaca,Morelos, México, bronwyn@ibt.unam.mxThe Ice plant, Mesembryanthemum crystallinum, is a widely used model plant forstudying tolerance to salt stress. This halophyte can successfully accumulate up to 1 MNaCl in the aerial tissue, most of which is stored in the large central vacuole present incells of the leaf. Vacuolar Na+ accumulation is thought to be mediated by Na+/H+exchangers, energized by the vacuolar H+-ATPase (V-ATPase), however, relativelylittle is known about the molecular mechanisms involved in transporting Na+ acrossthe vacuole membrane and how these may be regulated. Previously we used 2D-DIGEof highly pure leaf free flow electrophoresis tonoplast fractions to identify salt-responsive membrane proteins and identified the glycolytic enzyme aldolase as a keyregulator of the V-ATPase under salt stress (Barkla et al., 2009). To complement thiswork and help identify novel salt-regulatory mechanisms we are now employing label-free LC-MS/MS proteomic approaches. This approach is more suitable for the study ofmembrane proteins which are difficult to resolve in 2D gels and limits problemsassociated with labelling, while increasing the number of proteins that can bequantitatively compared. Initial results from this study will be presented anddiscussed.The authors acknowledge DGAPA grant IN203913 and CONACyT/DAAD grant 189170for supporting this work.References:Barkla BJ, Vera-Estrella R, Hernandez-Coronádo M, Pantoja O (2009) Quantitative
Proteomics of the Tonoplast Reveals a Role for Glycolytic Enzymes in Salt Tolerance.Plant Cell 41: 4044-4058.
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26.
Effect of aluminum on primary root growth of coffee seedlings cultured in vitro.
Morphological and biochemical studiesEmanuel Bojórquez -Quintal, Lucila Sánchez-Cach, Angela Ku-Gonzalez, FátimaMedina-Lara, Armando Muñoz-Sánchez, S.M.Teresa Hernández-Sotomayor, IleanaEchevarría-Machado and Manuel Martínez-EstévezUnidad de Bioquímica y Biología Molecular de Plantas. Centro de InvestigaciónCientífica de Yucatán A. C. Calle 43 No. 130 Colonia Chuburná de Hidalgo, Mérida Yuc,C. P. 97200. Tel. (999) 9813966. Fax. (999) 9813900. luismanh@cicy.mx
C. arabica (coffee) is a woody species growing in acid soils in which the availability ofaluminum (Al) could affect their growth1. The roots are the first organ contact and theprimary site of action of Al when are present in the soil, causing the inhibition orstimulation of growth2. In coffee it is unclear what effect of this metal on the root.Therefore, the aim of this study was to determine Al effect on the growth of theprimary root (PR) of coffee seedlings. The experiment was performed on in vitromodel with Gamborg half its ionic strength (B5/2) at pH 4.3, which supplemented withdifferent concentrations of AlCl3 and the seedlings were treated for 30 days underthese conditions. The effect of Al was dose-dependent; 100 and 300 µM of Alstimulated coffee RP growth and K and Ca accumulation in this organ, while 500 µM ofAl damaged root tips and inhibited RP growth. Also, we reported as a cause of Altoxicity their association into cell nuclei of the meristematic region of the root.Moreover, we reported the possible involvement of a signal transduction pathway inthe beneficial effect of aluminum.1. J.E. Ramírez-Benítez, S.M.T. Hernández-Sotomayor, J.A. Muñoz-Sánchez. (2009). Thelocation of aluminium in protoplasts and suspension cells taken from Coffea arabica L.with different tolerance of Al. J. Inorg. Biochem, 1491-1496.2. E.A.H. Pilon-Smits, C.F. Quinn, W. Tapken, M. Malagoli, M. Schiavon. (2009).Physiological functions of beneficial elements. Curr Opin Plant Biol. 12, 267-274.
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27.
Computational analysis and function prediction of a stress-related hypothetical
protein in Arabidopsis thalianaGustavo J. Acevedo-Hernández1,2, Araceli Rodríguez-Sahagún1 and Osvaldo A.Castellanos-Hernández1
1 Centro Universitario de la Ciénega, Universidad de Guadalajara. Ocotlán, Jalisco47820, México.2 Corresponding author e-mail: gustavo.acevedo@cuci.udg.mx,gacevedo72@gmail.com
Arabidopsis thaliana possesses one of the smallest known genomes in the plantkingdom. Despite the extensive research devoted to the functional characterization ofthis genome, the molecular function of about one fifth of the genes is still annotated as“unknown”. Proteins encoded by these genes lack currently defined motifs or domains,and no molecular function has been assigned based on experimental evidence. Theseproteins are commonly classified as proteins with obscure features (POFs), and theirfunctional characterization is one of the main challenges in Plant Biology.Bioinformatics provides useful tools for inferring biological function of POFs, whichcan be further demonstrated by experimental approaches. Here, we present thepreliminary characterization of one POF potentially involved in the responses todifferent types of environmental stress, based on transcriptome profiling. Multi-species sequence comparison shows this protein is present in all land plants for whichthe complete genome sequence is currently available, but it is not found outside thisgroup of organisms. Amino acid sequence analysis of this POF and homologousproteins revealed two evolutionarily conserved motifs. Secondary structure predictionshows that one of the motifs is predominantly alpha helical, and the particulararrangement of amino acids results in a putative amphipathic helix. Amphipathichelices are structural features found in many proteins able to interact withmembranes, thus potentially assigning that role to this POF. This hypothesis is furthersupported by gene co-expression analyses, showing that the corresponding gene hassimilar expression pattern to genes involved in membrane binding and vesicletransport. Interestingly, the amphipathic helix predicted for this POF exhibits similarcharacteristics to that present in alpha-synuclein, a membrane-binding protein notfound outside of vertebrates. This last finding suggests this POF could be an exampleof convergent evolution at the molecular level. Efforts toward the experimentalcharacterization of this POF, including sub-cellular localization to demonstrate bindingto membranes, will be discussed.
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28.
Characterization of vesicle trafficking in the Habanero pepper (Capsicum
chinense Jacq.) root apex in response to exogenous nitrateCámara-Tzakún Fanny, Carrillo-Pech Mildred, Ku-González Ángela, Tamayo-OrdoñezMaría, Sánchez Teyer Felipe and Echevarría-Machado Ileana.Unidad de Bioquímica y Biología Molecular de Plantas. Centro de InvestigaciónCientífica de Yucatán. Mérida, Yucatán. ileana@cicy.mxPlants integrate information from the environment to trigger responses to lead to theformation of new roots and shoots. For example, when root systems are exposed toheterogeneous conditions of nitrate, root proliferation is observed in the segmentexposed to the nutrient, whereas inhibition is detected where there is deficit.However, the effects of nitrogen on root system architecture are complex and dependon several factors such as plant species. The root response to nitrate has largely beencharacterized in Arabidopsis and cereals, but there are very few studies in otherfamilies. We demonstrate that Habanero pepper responds to nitrate; heterogeneousnitrate application stimulated the formation and elongation of lateral roots in thesegment where the nutrient was present. Interestingly, when Habanero pepperseedlings growing in hydroponic conditions were exposed to nitrate, the transcriptlevels of vps26 increased in root apex. Vps26 is a component of retromer, a pentamericprotein complex which binds to post-Golgi organelles and is required in plants for thetargeting of vacuolar storage proteins and the recycling of endocytosed proteins likePIN proteins. The role of endocytic network in root response to nutrient has not beenpreviously studied. The objective of this work was to evaluate the changes in vesicletrafficking in root apex from seedlings submitted in vitro to heterogeneous conditionsof nitrate. To characterize the response to nitrate, we treated the roots with someinhibitors of vesicular transport such as brefeldin A and wortmannin, and FM4-64 dyewas employed to visualize and to track the dynamic of membrane trafficking in rootapex.
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29.
A multistage gradual nitrogen-reduction strategy for lipid production and
nitrogen removal in wastewater using Chlorella vulgaris and Scenedesmus
obliquusRobles-Heredia, J.C.a, Sacramento-Rivero, J.C.a , Canedo-López, Y.b, Ruiz-Marín, A.b*
a Facultad de Ingeniería Química, Universidad Autónoma de Yucatán. Periférico NorteKm. 33.5, Tablaje Catastral 13615, Col. Chuburna de Hidalgo Inn, C.P. 97203. Merida,Yucatán, México. *b Facultad de Química, Universidad Autónoma del Carmen. C. 56 #4,Av. Concordia, Col. Benito Juárez, C.P. 24180. Ciudad del Carmen, Campeche, México.Email: aruiz@pampano.unacar.mxNitrogen limitation has been widely proposed as a method to increase lipid content ofmicroalgae in biodiesel-oriented processes. However, this is typically accompanied bya reduction on the growth rate, and as a result, the overall lipid productivity does notnecessarily increase. In this study a novel multi-stage nitrogen-reduction process isproposed, in order to promote a balance between growth rate and lipid accumulationwhich could result in a net increase of lipid-productivity in microalgae, whilesimultaneously reducing nitrogen concentrations in wastewater. Chlorella vulgaris and
Scenedesmus obliquus were grown initially in nitrogen-rich (90 mg L–1) artificial-wastewater medium, followed by sequential dilutions (50% v/v) in fresh medium withN-NH4 concentrations of 60, 40, and 20 mg L–1, respectively. The overall lipidproductivity was compared to those obtained in various two-stage nitrogen reductionprocesses, wherein the nitrogen-rich culture was followed by a 50% v/v dilution infresh medium containing 30, 20, or 10 mg L–1 N-NH4 in the second stage. Increased netlipid-productivity was observed for both species in the two-stage mode, althoughnitrogen depletion was not achieved in these cases. On the other hand, in thesequential mode only C. vulgaris exhibited a net lipid-productivity increment. Thehighest lipid productivities occurred in the two-stage mode for both S. obliquus and C.
vulgaris (194.9 and 133.5 mg L–1 d–1, respectively). The lipid productivities achieved inthis study are among the highest reported in the open literature to date, and the fatty-acid profiles are adequate for biodiesel production.
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30.
Capacity of Salvinia minima baker to tolerate and accumulate nickelIgnacio Ismael Fuentes Franco1, Francisco Espadas-Gil2, Carlos Talavera-May2,Gabriela Fuentes Ortiz2, Jorge Manuel Santamaría Fernandez2
1Instituto Tecnológico de Conkal, 2Centro de Investigación Científica de Yucatán A.C.Calle 43 No. 130, Chuburná de Hidalgo. C.P. 97200, Mérida, Yucatán, México. Teléfono:01 (999) 942-8330. Autor correspondiente E-mail jorgesm@cicy.mxAquatic plants have been demonstrated an effective strategy to decontaminateresidual waters. They have been used since the seventy years in phytorremediation tosolve contamination problem.  For this reason, in this research project we used S.
minima as an option to  reduce the problem of water contaminanted with nickel.Nickel is one of the five most abundant metals finding in the water bodies.Furthermore, nickel is highly required in the steel industry, petrol refinery, textileindustry, alkaline batteries, etc. In all these activities, the waste of the industries isdeposited in the soil and in the water bodies, and eventually can induce cancer diseasein humans, fish toxicity, ecosystems damage, and negative effects in the environment.For this reason, the main focus in this research was to evaluate the capacity ofabsorption of nickel in leaves and roots of S. minima when the plants were exposed todifferent Ni2 concentrations and at different time of exposure. Results obtained showed
that S. minima are capable to take up high quantities of nickel in both tissues. It wasobserved that in 20µM of Ni, plants absorbed 1.75 mg of Ni∙g-1DW (BCF=922.79), in 40µM of Ni 2.13 mg of Ni∙g-1DW (BCF=541.86), and for 80 µM of Ni 2.86 mg of Ni∙g-1DW(BCF=541.86) and at 160 µM of Ni 3.3 mg of Ni∙g -1DW (BCF=210.1). Likewise,Physiological parameters were evaluated; these include Photosynthesis, chlorophyllfluorescence and electrolytes leakage. Results showed than photosynthesis decreaseaccording to the Ni concentration was increased, the PSII values decreased in the sametendency and the electrolytes leakage was evident in the high concentration of Ni. Thephotosynthetic apparatus and the membrane of the cells in tissues of S. minima wereaffected in presence of Nickel stress.
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31.
Analysis of primary root growth and lateral roots in Nicotiana tabacum L. under
stress generated by Cr (VI)Gerardo Rangel Sánchez*, Joel Cervantes García, Gloria Solís Guzmán, Yazmín CarreónAbud, Miguel Martínez Trujillo.Facultad de Biología, Universidad Michoacana de San Nicolás de Hidalgo. Morelia,Michoacán, México. *Corresponding author e-mail: cuvier18@hotmail.com
Both A. thaliana and N. tabacum, generate new lateral roots and the primary root isinhibited, when the plants are transferred from metal-free medium to mediumsupplemented with heavy metals. To determine the difference of tolerance of primaryand lateral roots in N. tabacum to the stress generated by metals and providepreliminar information about whether this tolerance can be acquired or it is innate inlateral roots, in this study we analyzed the growth of tobaco plants in vitro by addingCr(VI). Seeds were germinated and grown on MS medium without the metal for 5 daysand then were transplanted to MS medium with Cr(VI) 100 or 200 μM and the controlMS medium without the metal. We analyzed the growth of primary root and lateralroots at 5 and 8 days, the latter on an individual and global-handle also consideringthe whole plant. Considering the results of this work globally and their comparisonwith those in Arabidopsis that have been made in our laboratory, we can conclude thatplants have a plasticity to adapt to stress conditions created by heavy metals such asCr(VI) and depending on plant species there are variations in stimulatory or inhibitoryconcentrations of the growth of root types (primary, lateral pre-existing and newlaterals), with the constant that new lateral roots are always more tolerant thanexisting primary and laterals.
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32.
A novel effect for glycine on root system growth of habanero pepper: a role for
ethylene in the root response to glycineMildred Rubi Carrillo-Pech, Ángel Virgilio Domínguez-May, Felipe Barredo-Pool,Manuel Martínez-Estévez, Rosa Us-Camas, Oscar Alberto Moreno-Valenzuela, andIleana Echevarría-Machado1Centro de Investigación Científica de Yucatán. Mérida, Yucatán. 1Correspondingauthor E-mail: ileana@cicy.mxIt is known that low nutrient availability restricts plant growth in many environments,especially in places that are extremely poor in nutrients such as the tropics. Due to itsimportant role in metabolism, the availability of nitrogen (N) is one of the key factorsthat limits crop productivity. Amino acids represent a major fraction of the lowmolecular weight organic N that is dissolved in the soil and their presence andconcentration vary greatly from one ecosystem to another. It has been recentlysuggested that amino acids may be sensed in the root tip by specific receptors and actas signaling molecules that indicate the presence of nutrient-rich patches in the soil.Recent studies of regulatory interactions between amino acids and root growth havebeen conducted in Arabidopsis. However, reports of amino acids affecting the rootgrowth of Solanaceae family members, which includes habanero pepper are scarceand inconclusive, since they present limited data or contradictory effects. Theobjective of this study was to evaluate the effect of glycine on the primary root (PR)growth of habanero pepper (Capsicum chinense Jacq.). Glycine inhibited cell elongationbut not cell number, stimulated root hair growth, and induced a significantaccumulation of starch grains in the root apex. The aminoethoxyvinylglycine (AVG), aninhibitor of ethylene biosynthesis, reversed the glycine-mediated reduction inhabanero pepper PR growth. Also, glycine treatment increased the expression ofaminocyclopropane-1-carboxylic (ACC) oxidase, a key enzyme in ethylenebiosynthesis pathway. Together, the results of our pharmacological and molecularapproaches suggest that the inhibitory effect of glycine on habanero pepper PR growthis likely the result of elevated ethylene production. We suggest that these changes inthe root apex in response to exogenous glycine could be an important adaptiveresponse that allows plants to efficiently access the fluctuating availability of nutrientsin the soil.The work was funded by CONACYT (Project 169041) and CONACYT fellowship toA.V.D.M. (213547)
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33.
Elements of the RNA-directed DNA methylation pathway are involved in the
response to water deficit in Arabidopsis thalianaV. Miguel Palomar Olguín1, Tzuu-fen Lee2, Mario A. Arteaga Vázquez3. José Luis ReyesTaboada1, Blake Meyers2, Alejandra A. Covarrubias Robles1*.
1 Depto. de Biología Molecular de Plantas. Instituto de Biotecnología. UniversidadNacional Autónoma de México. 2Department of Plant and Soil Sciences, DelawareBiotechnology Institute, University of Delaware, Newark, Delaware, USA. 3Instituto deBiotecnología y Ecología Aplicada, Universidad Veracruzana, Xalapa Ver. México.*Corresponding author crobles@ibt.unam.mx.Because their sedentary life, a wide arrangement of strategies have been selected inplants along evolution to cope with stressful conditions, leading to a complex responseinvolving various levels of control. This response includes the modulation of geneexpression without changes in the DNA sequence, formerly know as epigenetics. Veryrecently, the involvement of heterochromatic small interfering RNAs (hcsiRNAs) in themodulation of the genome epigenetic state was discovered. However, the participationof hcsiRNAs in control of the plant response to water deficit still remains unknown. Inthis study, we focused on the participation of the RNA-mediated DNA methylation(RdDM) pathway in this stress response. This pathway controls the transcription ofmany elements in the genome – mainly transposons – through DNA methylation andhistone tails post-translational modifications. Using a genetic approach, we found thatthe absence of different proteins of this pathway leads to a distinctive plant responseof to water limitation. The observed phenotype correlates with the altered expressionof stress responsive genes under optimal and stress conditions. A preliminary analysissuggests that some of genes with altered expression did not show association withtransposon sequences, siRNAs or methylation patterns. These observations suggestthat some of the proteins involved in the RdDM pathway may participate in anunknown stress regulatory system.This work was supported by CONACyT 132258-Q. VMPO receives a CONACyT PhDscholarship.
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34.
A snapshot of the Phaseolus vulgaris microRNA activity during drought stress
through deep sequencing of processed transcriptsAlma Jenny García-Mejía, María Beatriz Pérez-Morales, Alejandra Covarrubias and JoséLuis Reyes1Depto. de Biología Molecular de Plantas, Instituto de Biotecnología, UNAM. C.P. 62210.Cuernavaca, Morelos. 1Corresponding author: jlreyes@ibt.unam.mxPlants are subjected to adverse environmental conditions and thus have developed avariety of mechanisms ranging from organismic to molecular levels in order tocontend with stress. Common bean (P. vulgaris) is one of the most important legumesin the world used as a food source. In plants, microRNAs function primarily as negativeregulators at the posttranscriptional level and their participation during stressconditions has been revealed. Complete understanding of miRNA action depends onthe identification of its target transcripts. In this context, we identified miRNA-mRNAtargets through high throughput sequencing from common bean seedlings duringoptimal irrigation or water deficit. We found 65 targets, including some that showedchanges under stress conditions. To explore the roles of miRNAs under theseconditions, we selected nine miRNA-mRNA target pairs: three in which the targetmessenger showed cleavage evidence only in optimal irrigation conditions, threepresent only in water deficit conditions and three without changes; then, the relativeabundance of the miRNAs and their targets was evaluated by RT-qPCR. Resultsshowed that the abundance of the miRNA and target messengers do not reflect anegative correlation as expected from data provided by degradome analysis. Wesuggest that the resulting transcript abundance depends on multiple factors, includingbut not limited to, miRNA regulation
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35.
Degradome sequencing analysis reveals novel targets for conserved miRNAs in
Phaseolus vulgaris L. in response to droughtMaría Beatriz Pérez-Morales, Alma Jenny García-Mejía, Alejandra Covarrubias and JoséLuis Reyes-Taboada1Departamento de Biología Molecular de Plantas, Instituto de Biotecnología, UNAM. C.P.62210. Cuernavaca, Morelos. 1 Corresponding author E-mail jlreyes@ibt.unam.mxMicroRNAs (miRNAs) are small endogenous non-coding RNAs that regulate geneexpression at the post-transcriptional level in plants and animals, they play importantroles in development, signal transduction, biotic and abiotic stress responses.Regulatory mRNA targets of plant miRNAs have been computationally predicted,based on their extensive sequence complementarity to the miRNA and many of thesetarget predictions have been confirmed by the isolation of the cleavage productsdirected by miRNAs. In particular, we are interested in the identification of miRNAtargets in P. vulgaris which is one of the most important grain legumes in Mexico andLatin America where it constitutes one of the primary sources of protein in humandiets. In order to identify miRNA targets in common bean, our research grouppreviously applied a deep sequencing approach to identify processed transcriptswhich directly detects the cleaved mRNAs targeted by a miRNA, a strategy commonlyknown as Degradome analysis. Based on the results obtained from this strategy, weare currently focusing our efforts at characterizing novel targets for conservedmiRNAs which have not been previously identified in other plant systems. Theanalysis of these targets will provide new information and will advance ourunderstanding about how the miRNA network is involved in response and adaptationto drougth in common bean and other legumes.
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36.
Functional analysis of group 4 LEA proteins in Arabidopsis thalianaDavid Felipe Rendón-Luna, César Luis Cuevas-Velázquez, Catalina Arenas-Huerteroand Alejandra Alicia Covarrubias-Robles*Departamento de Biología Molecular de Plantas, Instituto de Biotecnología,Universidad Nacional Autónoma de México. Cuernavaca, Morelos.davidr@ibt.unam.mx, crobles@ibt.unam.mxUpon water deficit, plants express different classes of proteins that allow them tosurvive and reproduce under low water availability. LEA proteins, highly accumulatedin late stages of embryogenesis, also accumulate in vegetative tissue under diversewater deficit conditions. These proteins, considered as intrinsically disordered (IDPs),are grouped according to their sequence similarity and distinctive motifs in sevendifferent families. Arabidopsis thaliana has three members of group 4 LEA proteins. Amember of this group, AtLEA4-5, prevents the inactivation of enzymes (LDH or MDH)under water scarcity and freezing. The sequence similarity among the proteins in thisgroup supposes the existence of genetic redundancy. Nevertheless, it has been shownthat deficiency in any of the three LEA4 proteins leads to susceptibility to water deficit.These observation has led to two different hypothesis: i) group 4 LEA proteins havesimilar functions but express in different tissues and/or at different times; or ii) group4 LEA proteins carry out different functions and their expression patterns are similar.To differentiate between these possibilities and get insight into the group 4 LEAproteins possible functional redundancy, we designed recombinant constructions toexpress different LEA4 proteins from the AtLEA4-5 promoter and look at their abilityto complement the water deficit susceptibility of the AtLEA4-5 null Arabidopsismutant.  A negative result will indicate different functions, whereas a positivecomplementation will imply similar functions and different expression patterns. Thesedata will contribute to a better understanding LEA protein functions in the plantresponse to water deficit.This work was partially supported by CONACyT (132258-Q). D.F.R.L. and C.L.C.V.receive MSci and PhD CONACyT fellowships, respectively.
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37.
Analysis of legume-miRNAs present in Medicago truncatula in response to water
deficitPaulette.S. Romero, Alejandra Covarrubias, José. L. ReyesDepartamento de Biología Molecular de Plantas, Instituto de Biotecnología,Universidad Nacional Autónoma de México. Corresponding author E-mailjlreyes@ibt.unam.mxNowadays water deficit is considered as a severe environmental constraint to plantproductivity. Legumes represent the second most-important crop family, and a keysource of biological nitrogen in agriculture. Recently microRNAs (miRNAs) have beenidentified as important stress-responsive regulatory molecules in plants, includingtheir participation during responses to water deficit. For this reason we are interestedin the characterization of legume-especific miRNAs which might reveal novelstrategies unique to this group of plants. Our group has started the characterization ofnovel legume-specific microRNAs, however we have been thwarted by the limitedavailability of genetic resources in Phaseolus vulgaris (common bean). To overcomethis situation we have turned our attention to the analysis of drought responsivemicroRNAs in the model legume Medicago truncatula, which offers the advantages of afully sequenced and annotated genome, availability of global expression analyses andmutant lines as well as its susceptibility to genetic modification. We will present ourresults with the use of the legume M. truncatula, which has helped to bring legumesinto the position of being able to access many of the contemporary tools of genetics, asa model for the study of legume- specific miRNAs. Currently we are establishinggrowth conditions to study legume-specific miRNAs in the context of water deficit.This work is funded by DGAPA (IN-205112) and CONACYT (CB2010-151571) to JLR.
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38.
A dicistronic microRNA precursor encoding miR398 and miR2119 responds to
drought in legumesCarlos De la Rosa*, Alejandra A. Covarrubias and José Luis Reyes.Departamento de Biología Molecular de Plantas, Instituto de Biotecnología, UNAM. Av.Universidad 2001, Cuernavaca, Mor. C.P. 62210, México. *E-mail: cdlarosa@ibt.unam.mxPlant microRNAs are commonly encoded in a transcript containing a single precursormicroRNA. Processing by DICER-LIKE 1 and associated factors results in the production ofa single microRNA:microRNA* duplex of 20-24 nucleotides in length, followed by selectionof one strand of the duplex and its incorporation into a AGO-containing silencing complexto direct silencing of a mRNA containing a complementary target sequence. ParticularmicroRNA loci have been described to contain more that one precursor stem-loopstructure, thus encoding more than one microRNA in the same transcript, such as themiR395 family, encoding up to eight precursors in a single transcript in rice. We found aunique case where the evolutionary-conserved miR398 is encoded in the same transcriptas the legume-specific miR2119. In Phaseolus vulgaris (common bean) mature miR398and miR2119 accumulate in response to drought as revealed by Northern blot and qPCRand we demonstrate they are both functional as they target the mRNAs for CSD1 andADH1, respectively, in response to drought. The dicistronic arrangement found incommon bean was also observed in other legumes. In addition, legumes possess a secondlocus encoding miR398 that represents an independent transcription unit, similar to thatof other plant species. Our results indicate that the combined expression of miR398 andmiR2119 is utilized to down-regulate the mRNAs encoding CSD1 and ADH1 in response todrought in common bean and other legumes as well, suggesting that reactive oxygenspecies and fermentation metabolism are closely coordinated under stress conditions.
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39-b
Root growth as susceptibility or tolerance marker to aluminium between
different plant speciesLucila Sánchez-Cach, Emanuel Bojórquez -Quintal, Ángela Ku-González, IleanaEchevarría-Machado and Manuel Martínez-EstévezUnidad de Bioquímica y Biología Molecular de Plantas. Centro de InvestigaciónCientífica de Yucatán A. C. Calle 43 No. 130 Colonia Chuburná de Hidalgo, Mérida Yuc,C. P. 97200. Tel. (999) 9813966. Fax. (999) 9813900. luismanh@cicy.mxThe plant root system is in contact with biotic and abiotic factors in the soil1. All thesefactors have an impact on primary root growth and the formation of lateral roots, so itis not surprising that plants alter the spatial and temporal development of their rootsystem in response to a variety of signals in the soil solution 2. In acid soils, aluminum(Al) is one of the main environmental factors that modify root system growth. Inplants aluminum sensitivity varies among species even among cultivars3. Because rootsystem is the primary site of contact with Al, its simple structure and eases ofcultivation this is a good model for the study of root plasticity between species due toenvironmental factors. The aim of this study was to compare Al effect on the rootsystem of Arabidopsis (A. thaliana), coffee (C. arabica) and pepper (C. chinense). Theresults showed a differential root response between these species when wereexposure to 0-500 µM AlCl3: in Arabidopsis a morphological damage in the root apexand root growth inhibition were observed when was treated with dose higher to 100µM of Al; in coffee Al had two effects on root growth, a stimulatory at ≥100 µM Al and ainhibitory at 500 µM Al, while in pepper primary root growth was not affected until500 µM of this metal.1. J.E. Malamy. (2005). Intrinsic and environmental response pathways that regulateroot system architecture. Plant, Cell Environ. 28: 67-77.2. P.A. Ingram, J.E. Malamy. (2010). Root system architecture. Adv. Bot. Res. 55: 75-113.3. L.V. Kochian, M.A. Piñeros, O.A Hoekenga. (2005). The physiology, genetics andmolecular biology of plant aluminum resistance and toxicity. Plant Soil 274: 175-195.
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39.
Structural analysis of a group 6 LEA proteinRivera Nájera Lucero Y1, Saab Rincón Gloria2, Battaglia Marina1, Solórzano Rosa M.1,Del Río Portilla Federico3, Amero Carlos4 and Covarrubias Robles Alejandra A.11Departamento de Biología Molecular de Plantas y de 2Ingeniería Celular yBiocatálisis, Instituto de Biotecnología, Universidad Nacional Autónoma de México.62250 Cuernavaca, Mor. México. 3Instituto de Química, Universidad NacionalAutónoma de México. 4Universidad Autónoma del Estado de Morelos.rlucero@ibt.unam.mx.LEA (Late Embryogenesis Abundant) proteins are a sub-group of hydrophilins, a set ofhighly hydrophilic proteins that contain a high percentage of glycine and other smallamino acid residues. These proteins are also preferentially expressed under waterdeficit. Recent results of our group indicate that these proteins play a relevant role inplant adaptation to water deficit. To gain insight into the functional mechanism ofthese proteins, in this work we analyzed the structural organization of a group 6 LEAprotein, PvLEA6, from common bean (Phaseolus vulgaris L.). The analysis was carriedout by circular dichroism (CD) spectroscopy and nuclear magnetic resonance (NMR).The results showed that in aqueous solution this protein is in equilibrium betweentwo conformations (poly-proline type II helix and extended strand). In the presence oftrifluoroethanol (TFE) some segments of the protein adopt an ¿-helix conformation,indicating that the physicochemical properties of the protein allow the formation ofsecondary structure. The molecular crowding and reduction of water availabilityproduced by addition of poly-ethylene-glycol (PEG) and1or glycerol to a PvLEA6protein solution induced some degree of secondary structure. In addition, the capacityof this protein to form oligomers was investigated. The results showed that PvLEA6protein is able to form homo-oligomers of different sizes, being the dimer the mostabundant form under native conditions. The relevance of the structural organization ofthis protein on its function will be discussed.This work was partially supported by CONACyT (132258-Q) and DGAPA-PAPIIT-UNAM (IN-208212). L.Y.R.N receives a PhD CONACyT fellowship..
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40.
An altered hydrotropic response (ahr2) mutant of Arabidopsis is tolerant to
drought stressLaura Noriega Calixto1, María Eugenia Campos Torres1, Delfeena Eapen1 and Gladys I.Cassab López1, 2
1 Departamento de Biología Molecular de Plantas, Instituto de Biotecnología,Universidad Nacional Autónoma de México, Apdo. Postal 510-3, Cuernavaca, Morelos62250, México2 Corresponding author E-mail gladys@ibt.unam.mxPlants are constantly exposed to environmental changes like poor light, gravity,obstacles and low water content in the soil and they have developed a morphologicalplasticity to adapt to those changes. One of the ways in which plants contend with thefluctuating environment is by developing tropisms. Plant roots show positivehydrotropism in response to moisture gradients, a feature that is important incontrolling their growth orientation for obtaining water. The hydrotropic responsehas an important role in establishing the structure of the root system, and thus, hasimplications on the ability of plants to survive under limiting water conditions such asdrought stress. In addition, it has been reported that ABA, a water stress hormone, is amodulator of the mechanisms that integrate the hydrotropic response. However, themechanism of moisture gradients perception and response has not been completelyelucidated. Using a screening system with a water potential gradient generated withglycerol (NMWSM; NM, normal medium and WSM, water stress medium), weisolated the ahr2 semi-dominant mutant of Arabidopsis that displayed alteredhydrotropic response in the test system. Moreover, in a system with a mixed waterpotential gradient (NMWSMNM), the ahr2 roots grew for about 19 days verticallytowards the higher water potential sector of the plate (NM) placed at the bottomshowing higher hydrotropic response than the wild-type roots that grew only for 7days and do not reach the first frontier between NM and WSM. Furthermore, the ahr2mutant showed higher sensitivity to exogenous ABA on germination and seedlingestablishment compared to wild-type. Consistent with this result, the ahr2 mutantgrown under drought conditions showed improved tolerance compare to the wild-type. Therefore, we propose that the ahr2 mutant could help us to establish therelation between ABA signaling with hydrotropic response and drought tolerance.The work was funded by scholarship of CONACyT 339684 to LN, and CONACyT177107 to GIC.
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41.
Comparative analysis of the sorghum genome among related species with
emphasis on drought stressSegura-Cabrera, A. 1, Gálvez-López, D.2, Montes-García, N.2, Díaz-Franco, A.2 y Rosas-Quijano, R.1
1 Centro de Biotecnología Genómica, Instituto Politécnico Nacional. Blvd. del MaestroE. E. Piña, Col. Narciso Mendoza, Reynosa, Tamaulipas, México. 2 INIFAP C. E. RíoBravo, C. Matamoros-Reynosa, km 61, Río Bravo, Tamaulipas, México. E-mail:rrosasq@ipn.mxSorghum is of national agricultural importance. An abiotic factor that reduces itsproductivity is drought. At present, several genomes have been sequenced, such ascorn, rice and other related species, and in 2009 the sorghum genome sequence wasreleased. In order to find genes associated with tolerance to drought stress, acomparison of genomes among sorghum, maize and rice was performed using theBiomart program. We have found 8,580 differentials genes. These sequences wereanalyzed against with Blast database nr of the NCBI gene bank, with non-significantresults. The function of 8,580 genes was searcher using the Suite Blast2go program,with also non-significant results. Therefore, a Psiblast analysis against the nr databasewas realized, we obtained homology between Sorghum and Vitis vinifera sequenceswith 1,274 homologous. But results showed that, several products are annotated asproteins of unknown function or hypothetical, however, just 32 of these genes wereassociated to some biological process. From these 32 homologous sorghum genes, 24presented associated functions with heat stress tolerance like flavonoid synthesispathway, phenylpropanoids, fatty acids and redox processes, agreeing with thosereported at 2010 by Lui et al.
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42.
Proteomic analysis of a basic protein fraction (pI 6-ll) in response to water
stress in mycorrhizal sorghum plantsSilvia E. Valdés Rodríguez, Armando Guerrero-Rangel, Víctor Olalde-Portugal.CINVESTAV Km 9.6 Libramiento Norte Carretera Irapuato-León. Apdo. Postal 629, C. P.36500, Irapuato, Guanajuato, México. Tel: (462) 62 3 96 38. fax: 999 981 39 00, mail:rolando@cicy.mx Corresponding autor e-mail: svaldes@ira.cinvestav.mx.Arbuscular mycorrhizae (AM) are the most widespread mutualistic symbiosesbetween the roots of most land plants and a phylum of soil fungi. AM are known toinfluence plant growth by improving mineral nutrition, protecting against pathogensand enhancing resistance or tolerance to biotic and abiotic stresses. It is well knownthat sorghum is a cereal crop tolerant to hot and drought conditions, and its roots areable to associate to mycorrhizal fungi. There are many proteomic research worksabout the response to water stress or mycorrhizal colonization in plants. In a previouswork, to know the impact of mycorrhization on sorghum plants subjected to waterstress, we analyzed the changes in expression of acid proteins (pH 4-7) by a proteomicapproach. In the present work, we extended the analysis to a basic (pH 6-11)enrrichment protein fraction. Total leaf protein was extracted with the phenol methodand a basic (pI 6-10) enrrichment fraction was obtained by prepative liquidisoelectrofocousing, using a ZOOMR-IEF fractionator (Invitrogen). Two-dimensionalgel electrophoresis of this fraction was performed for four independent biologicalexperiments by combining IEF (pI 6-11) using an IPGphor system (Amersham BioSc),with a sodium dodecyl sulphate gel electrophoresis. Comparison of 2D proteinelectrophoretic profile of inoculated with non-inoculated plants under water stress,allowed to detect quantitative and qualitative changes in the expression of 23 proteins.Among these, 20 proteins increased while 3 decreased. The identification of thesepoteins by mass spectrometry is in progress. We will discuss some aspects related tothe function of these proteins and their possible beneficial effects for the plant.
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43.
Antioxidant responses of Jatropha curcas L. under short-term cold stressGonzalo Guillermo Lucho-C1, Fabiola Zaragoza-Martínez1, Teresa Ponce-Noyola1,Fernando Esparza-García1, Carlos Cerda- Martín-Rojas2, Ana Carmela Ramos-Valdivia1.
1Depto. de Biotecnología y Bioingeniería. Centro de Investigación y de EstudiosAvanzados del Instituto Politécnico Nacional (CINVESTAV-IPN), A. P. 14-740, México,D. F. 07000, México. 2Depto. de Química. Centro de Investigación y de EstudiosAvanzados del Instituto Politécnico Nacional (CINVESTAV-IPN), A. P. 14-740, México,D. F. 07000, México. 3Corresponding author E-mail aramos@cinvestav.mx
Jatropha curcas L. is a plant with great potential for the production of biodiesel;however low temperatures are limiting factor in their growth and spread insubtropical regions. Cold stress induces the overproduction of reactive oxygen species,as H2O2 creating a metabolic imbalance, which could result in oxidative damage.Therefore, our objective was to characterize the antioxidant responses of J. curcas var.Chiapas under cold stress. Pots with 45d old plants were exposed for 48 h at 10 °C(control at 30 °C). Leaves subjected to cold for 12 h, increased ascorbate peroxidase(APx) and peroxidase (POD) activities by 3-fold. At 24 h of exposure the level of H2O2was regulate by catalase and peroxidase activities. The increased observed in H2O2after 48 h of cold exposure was associated with a low superoxide dismutase activity.As a result of oxidative damage at 48 h, leaves were H2O2 positive with NBT and DABstaining, and accumulated 2-fold the lipid peroxidation product, malondialdehyde.Plants showed a slight decrease in the leaves weight.  However, an increase in the totalcontent of chlorophyll (1.13-fold) and flavonoids (1.3-fold) were found. Flavonoids arelocated in the stomata, suggesting the possible involvement of abscisic acid (ABA) intheir induction under cold stress.
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44.
Isolation of Arabidopsis mutants affected in mercury toxicity responseErick S. Leandro-Pérez1, Lenin Sánchez-Calderón1
1 Laboratorio de Biología Integrativa de Plantas y Microorganismos, Unidad Académicade Ciencias Biológicas, Universidad Autónoma de Zacatecas. México. Av. Preparatorias/n Col. Agronómica, CP. 98069, Zacatecas, Zac. México 2Corresponding author e-mailleninsanc@uaz.edu.mxPlants, which are sessile organisms, are afected by abiotic cues as water, nutrientavailabilit and heavy metals (HM). HM toxicity in plants is known to cause widespreaddamage. The survival of plants depends on the plasticity of its developmental anddefense mechanisms. Mercury (Hg) a HM, is released to the environment in significantamounts by both natural and anthropogenic processes, however, little is known aboutmolecular pathways involved in the plant adaptation to Hg polluted environments. Inour work, we found when Arabidopsis thaliana grows media added whit HG, theirpost-embryonic root development is affected. It shows a primary root growthinhibition and reduction in  lateral root formation. To gain knowledge on the geneticmechanisms that regulate plant wogth  responces to Hg, we screened for A. thalianamutants: a) insensitive to Hg  which fail on primary root growth inhibition andincreased lateral root formation, and b) oversensitive, strongly affected itsdevelopment. We isolated 3 plants that seem to be insensitive and 5 oversensitive toHgCl2, which may be useful for cloning genes underlying such responses.The work was funded by Consejo Nacional de Ciencia y Tecnología (CONACIT) CB-2010-01,  156851.
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45.
Ectrophysiological characterization of point mutants from the AMT1;1
transporter of Phaseolus vulgarisDelia Narváez1, Omar Pantoja1,2
1 Biotechnology Institute, National Autonomous University of  Mexico, Cuernavaca,Morelos. 2 Corresponding author E-mail: omar@ibt.unam.mxThe importance of the family Ammonium transporter-Methylammonium Permease-mammalian Rhesus proteins (AMT/MEP/Rh), is demonstrated by the presence ofthese proteins in all domains of life. Members of this family of transporters shareseveral properties, among them the high affinity (Km in the µM range), saturationammonium concentrations ≤1mM and high selectivity for ammonium, transportingexclusively ammonium and its methylated analog, methylammonium (MeA); however,the ammonium transport mechanism still remains without being completelyelucidated (it is unclear whether the transporters use NH4+ or NH3 as a substrate, orare coupled to H+ transport or other ions). For this reason, recent research has focusedon the characterization of AMT1; 1 transporters in different plant species.Transporters and ion channels have been considered structurally and functionallydistinct; however, data coming from fluorescence microscopy and electrophysiology,suggest that conformational changes predicted by the alternate access model in the co-transport, can be smaller, and therefore, more similar to the gates of a channel. It hasalso been observed that the transporters may exhibit large currents, and in somecases, forming pores comparable or similar to channels that transport ions and/orsubstrate, as proposed for AMT1 transporters. Based on the properties of somemutants of the Phaseolus vulgaris AMT1;1 transporter, it is suggested that pointchanges are responsible for the modification of the action mechanism of the protein, toconvert it from a co-transporter to an ion channel.
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46.
Influence of organic agricultural management on metabolomic profiles of
various organs of tomato plantsAdrián García-Casarrubias&*, Axel Tiessen FavierLaboratorio de Metabolómica y Fisiología Molecular del Departamento de IngenieríaGenética del Centro de Investigación y de Estudios Avanzados del Instituto PolitécnicoNacional. Irapuato, Guanajuato, México&agarcia@ira.cinvestav.mxAgronomic management is defined as the set of cultural practices that areimplemented to improve crop production. The organic agricultural managementavoids the use of chemical industry inputs Currently, the organic product segment isthe fastest growing food sector globally. Mexico is an exporter of organic crops beingthe tomato one of the main. The tomato is one of the most important crops in theworld and particularly in Mexico. One aspect of the plant phenotype that is veryflexible and highly influenced by the environment is the metabolome. Previous studiessuggest that the environment promotes effects on specific metabolites. They alsosuggest the influence of organic and conventional agricultural management on specificcompounds in some plant tissues. However, no studies had analyzed the completemetabolomic profiles of the different organs of the plant: Fruit, leaves, stem and rootunder organic and conventional management. The aim of this study is to analyze thedifferences in metabolomic profiles from different plant organs (fruit, leaf, stem androot) under organic and conventional crop management and analyze the influence ofgenotype and planting site (greenhouse or open field) in these changes. Agronomicvariables we analyze are: Different fertilization regimes, pesticide application,harvesting time in a wide range of genotypes of tomato. Experiments were performedat different levels (field, greenhouse and laboratory). Numerous analytical platformsare used as DIESI-MS, HPLC, GC, UV-Vis and enzymatic assays for the study of samples.So far we have results that suggest that tomato tissues grown in our greenhouse undera variety of agronomic conditions, including different fertilizers and pesticides showdifferences in their metabolomic profiles, identifying specific molecules that presentmajor changes, so far these results are encouraging in the search for "metabolomicmarkers" to identify organic crops and to provide knowledge about the influence ofagronomic management on plant metaboloma.
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47.
Evaluation of genes involved in fruit maturation of Guava (Psidium guajava)Morales-Domínguez, José Francisco 1*, Reyes-Silva, Alberto Isaac1, Núñez Palenius,Héctor Gordon2, Hernández-Guzmán, Gustavo2, Alpuche-Solís, Ángel Gabriel3 andCristina Garcidueñas Piña1

1Departamento de Química, Centro de Ciencias Básicas, Universidad Autónoma deAguascalientes, Avenida Universidad 940, Fraccionamiento Ciudad Universitaria, C.P.20131, Aguascalientes, Ags. México. 2División Ciencias de la Vida, Campus Irapuato-Salamanca, Universidad de  Guanajuato. Ex-Hacienda El Copal. Km. 9 Carr. Irapuato-Silao. C.P. 36500. Irapuato, Gto, México. 3División de Biología Molecular, InstitutoPotosino de Investigación Científica y Tecnológica, A.C., Camino a la Presa de San José2055, Lomas 4ta. Secc. C.P. 78216. San Luis Potosí, S.L.P., México.
En este estudio, se presentan análisis bioinformáticos y estudios de la expresión decuatro diferentes clonas de cDNA que codifican una poligalacturonasa (pgPG), la ácido1-aminociclopropano-1-caboxílico oxidasa (ACCo) y tres α-expansinas (α-Exp) enguayaba. La secuencia putativa de aminoácidos de PgPG1 contiene regionescaracterísticas y conservadas de las PGs en plantas superiores. PgACO1 mostrócaracterísticas presentes en todas las ACCo y está relacionada con la maduración.
pgEXP1, PgEXP2 y PgEXP3, con parte de los dos dominios presentes en expansinas,están agrupadas filogenéticamente con las α-expansinas. Estudios de expresiónmediante Dot blot, mostraron que PgPG1 fue visible en todos los estadios demaduración del fruto pero fue mayor durante el estadio maduro; PgACO1 fue visible enlos cinco estadios de maduración del fruto y presentó su expresión más alta durante elestadio de transición. PgEXP2 se expresó en todos los tejidos, con un incremento apartir del estadio verde 2 al sobremaduro, similar al comportamiento reportado afrutos no climatéricos. La expresión de PgEXP3 fue visible en cuatro estadios demaduración del fruto y en pedúnculo, sin embargo, fue mayor en el estadio maduroque en todos los demás. pgEXP1 se expresó en fruto maduro, pero no en hoja, raíz otallo. Mediante Northern blot se analizó la expresión en ocho estados diferentes demaduración del fruto, y se encontró principalmente en los últimos tres estados. Elanálisis de estos resultados muestra que el PgEXP1 es específico de la maduración delfruto de guayaba.
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48.
The hidden energetics of ligand binding to Wheat Germ AgglutininEduardo Leyva-Hernández, Enrique García-Hernández, Jorge L. Medrano-Cerano,Patricia Cano-Sánchez, Itzel L. González.Departamento de Química de Biomacromoléculas, Instituto de Química, UNAM.Corresponding author E-mail thegreyw@gmail.comWheat germ agglutinin 1 (WGA1) is a protein that recognizes and binds in a reversibleway to N-acetylneuraminic and N-acetylglucosamine residues. It belongs to the lectinfamily, a well known group for its carbohydrate binding properties. WGA1 not onlyplays an important role in the wheat (Triticum vulgaris), protecting it from invadinginsects, yeast and bacteria, but it also has shown many other functions of biomedicalrelevance. These have opened the possibility to develop drug delivery systemscontaining WGA1. In solution at neutral pH, WGA1 exists as a homodimer with amolecular weight of approximately 34 kDa. However, the protein dissociates intomonomers in acidic media. Each subunit is composed of four hevein-like domains.Crystallographic evidence shows that WGA1, while in its dimeric form, presents eightbinding sites. A binding site is formed by each hevein domain via a cluster of threeconserved aromatic residues. Six of eight of these binding sites are traditionallytermed “primary” binding sites because they´re complemented by polar residues froman adjacent domain of the other chain. In the remaining two binding sites, the polarresidues are absent and are therefore known as “secondary binding sites”.  Until now,it has not been possible to accurately determine the energetics of ligand binding toWGA1.  In order to measure these interactions, we propose to perfom ITC experimentsupon dimeric and monomeric species of WGA.
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49.
Evaluating the role of subunit AKINβγ of the A. thaliana complex SnRK1 as
energy regulatorÁvila-Castañeda, A.1; Gutierrez-Granados Natalia, Gallegos-Pacheco Daniel, Martínez-Barajas E and Coello-Coutiño, P1.1. Departamento de Bioquímica. Facultad de Química. Universidad Nacional Autónomade México. Circuito Institutos s/n Ciudad Universitaria 04510 México D.F. 56225280,Fax 56225329,  pcoello@servidor.unam.mx.Plants are highly specialized organisms that confront and adapt to differentenvironmental and nutritional conditions. Under these circumstances, they triggersignaling pathways to orchestrate several responses. SnRK1 is a heterotrimericcomplex with kinase activity that directly modify cell metabolism and gene expressionin response to unfavorable energetic conditions. The complex consists of a -catalyticsubunit and two regulatory β and γ. In plants, there is an additional regulatory γ-subunit, AKINβγ, which displays a chimeric structure composed of typically N-terminalStarch binding domain (SBD) and the C- terminal Bateman domains. Overexpressedand null akin10 plant mutants indicated a direct role of SnRK1 in starch metabolism.Besides, SnRK1 regulates the expression of starch hydrolyzing enzymes such as -amylase and ADP-glucose pirophosphorylase. Experiments performed in our lab,indicated that both the catalytic and the -subunit were in vivo associated to starchgranules. In vitro experiments, showed that point mutation in amino acids directlyinvolved in the interaction with the carbohydrate, modified very little its affinity,whereas mutant proteins lacking the complete SBD domain lost all the ability to bind tothe starch. In this work we will evaluate the role of the  subunit and the importanceof the SBD domain in the regulation of SnRK1 activity.DGAPA IN-211513
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50.
Modeling deterioration and sensory shelf-life of fresh-cut papaya (Carica
papaya) var. ‘Maradol’Octavio López Méndez1, Fidel Ulín-Montejo2 and Rosa Ma. Salinas-Hernández2, 3
1Instituto Tecnológico Superior de Los Ríos. Km. 3 Carr. Balancán-Villahermosa. C.P.86930. Balancán, Tabasco, México. 2Universidad Juárez Autónoma de Tabasco,División Académica de Ciencias Agropecuarias Km 25 Carr. Villahermosa-Teapa. C. P.86000 Centro, Tabasco, México. 3 Corresponding author E-mail rosa.salinas@ujat.mxChanges in consumers’ lifestyles and increased incidence of cardiovascular diseaseshave influenced the need to consume convenient, healthy, and nutritious products;thus minimally processed vegetables are the fastest growing segment of the foodindustry (Alzamora et al., 2000). However, these products are very perishable, sincethe cutting process drastically accelerates physiological, physicochemical, and sensorychanges (Gil et al., 2006). Hence, it is necessary to search objective and reliablemethods to estimate quality losses during storage and to predict shelf-life limits.Considering that food quality is a dynamic state continually decreasing (Labuza, 2000)and that quality loss can be described by mathematical modeling (Saguy and Karel,1980; Singh, 1999; Taoukis et al., 2000), a kinetic approach was applied to modelphysicochemical and sensory changes during storage of fresh-cut papayas. Resultsindicated that zero and first order kinetics models were useful to estimatephysicochemical and sensory changes during storage and could be useful to estimateshelf-life.The work was funded by UJAT-PFICA Program and Programa Delfin Mexico 2013.
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51.
The effect of D-amino acids on root growth of Habanero pepper (Capsicum
chinense Jacq.)Angélica Serralta-Interian, Mildred Carrillo-Pech, Luz María Peréz-Interian and IleanaEchevarría-Machado.Unidad de Bioquímica y Biología Molecular de Plantas. Centro de InvestigaciónCientífica de Yucatán. Mérida, Yucatán. ileana@cicy.mxAll amino acids, with the exception of glycine, have two optical isomers: L-and D-enantiomers. D-amino acids are far less abundant in nature than the corresponding L-enantiomers, which are the predominant form occurring in biological molecules.However, D-amino acids occur naturally in bacteria, insects, molluscs, earthworms,mammals, plants, and others organisms, where are synthesized in vivo by enzymessuch as amino acid oxidases, transaminases, and epimerases. Also, the appearance ofD-amino acids in plant tissue can be explained by the uptake from the soil. Some D-amino acids exist in soil organic matter at 10 to 20 % of the concentration of L-enantiomers; for example, D-Ala or D-Asp can be found in amounts of severalmilligrams per kilogram of soil. Although the physiological relevance of thesesubstances has been documented in some organisms, the importance of D-amino acidsin the biological function of higher plants remains unknown. To investigate the effectof D-amino acids on root growth we selected as model an agricultural plant, Habaneropepper (Capsicum chinense Jacq.), which grows in Yucatán, México, where more than90% of these soils contain clay, a high organic matter content, low inorganic nitrogen,and alkaline pH. We tested the effect of 18 D-amino acids on the primary root ofaseptically grown seedlings. We also investigated the role of a glutamate receptor inroot response to D-amino acids. The presented results indicate that the effect onprimary root growth was dependent on the type and concentration of D-amino acids.We discuss here the possible ecological implications of root response to this form ofamino acids in soils with low nitrogen.
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52.
Dinámica de los CNE en tallos de maíz a través del desarrollo, y en condiciones

de sequía y de eliminación de órganos productores-consumidoresJuarez-Colunga Sheila, Tiessen AxelCentro de Investigación y Estudios Avanzados del Instituto Politécnico Nacional,Irapuato, México. Centro de Investigación y Estudios Avanzados del InstitutoPolitécnico Nacional, Irapuato, México. fax: +52 (462) 624 58 46, mail:shejuacol@gmail.comLa mayoría de los estudios bioquímicos y moleculares en maíz se han enfocado en losgranos y hojas, mientras que el tallo es uno de los órganos menos estudiado. Lahipótesis de este trabajo fue que el tallo de maíz además de brindar estructura y ser unconducto de transporte, es un órgano de reserva de carbohidratos. Los CarbohidratosNo Estructurales (CNE) pueden ser solubles, como la glucosa (Glc), fructosa (Frc) ysacarosa (Suc); o insolubles como el almidón. Nos preguntamos si los CNE del tallo sonafectados por condiciones como la etapa de desarrollo, el estrés hídrico y por laalteración del balance de carbono al eliminar órganos productores (hojas maduras) yconsumidores (jilotes). Se realizaron tres experimentos con diferentes genotipossubtropicales de maíz. En todos, se molió el tallo entero, se extrajo el jugo y a partir deéste, se cuantificaron CNE. Los resultados muestran que los principales azúcaressolubles en el jugo de tallo de maíz son Suc, Glc y Frc. No se encontraron oligosacáridosni polisacáridos de la familia de los fructanos. Los niveles de sacarosa incrementarondurante el desarrollo hasta alcanzar los mayores niveles después de floración y luegose mantuvieron; mientras que glucosa y fructosa tuvieron una concentración máximatransitoria alrededor de la floración femenina; por el contrario, los niveles de almidónfueron mayores en etapas vegetativas, y alrededor de floración mostraron sus nivelesmenores. El tratamiento de estrés hídrico incrementó los azúcares reductores perodisminuyó el contenido de almidón en comparación con las plantas control. Laremoción de las mazorcas propició un incremento en la concentración de almidón,mientras que la eliminación de las hojas originó cambios ligeros en los niveles de NSC.En base a estos y otros resultados, nosotros concluimos que los CNE del tallo no sonestáticos ni tampoco son una simple consecuencia del transporte de sacarosa a travésdel floema. Se sugiere que además de funcionar como soporte y transporte, el tallo enmaíz podría estar cumpliendo una función de reserva dinámica de carbohidratosmodulando el suplemento de azúcares hacia otros tejidos
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53.
Characterization of mutants lacking of pyrophosphatase of Arabidopsis thaliana

under phosphorus deficiencyLilián Gabriela Valencia-Turcotte1 and Rogelio Rodriguez-Sotres21, 2 Departamento de Bioquímica, Facultad de Química, Universidad NacionalAutónoma de México, Coyoacán 04510 México, D. F. 2Corresponding author E-mailsotres@unam.mxThe inorganic pyrophosphatases (PPa, E.C. 3.6.1.1) recycle the pyrophosphate (PPi)into inorganic phosphate (Pi). Unfortunately, studies on PPa expression and activityhave been scarce under conditions of low Pi availability, despite its obviousrelationship with plant PPi content. We are interested in understanding how the sixArabidopsis thaliana’s (At) genes encoding classical inorganic soluble PPa areregulated, and what are their individual roles, if any, during adaptation to Pi-nutritional stress. To improve our understanding of individual PPa¿roles, we subjectedan Arabidopsis T-DNA insertion homozygous mutant lacking the PPa1 isoenzyme(At¿PPa1) to Pi-starvation and analyzed changes in phenotype, some physiologicaltraits and the expression of Pi-stress related transcripts (IPS1, PEPCK, MYB62, SUC2,SQD1, ACP5, PHO1 and CNCH), as measured by RT-PCR. The changes observed werecompared to those found in the At-wt plant grown under the control and Pi-starvedconditions. The At¿PPa1 plant was more robust, grew larger leaves, stem and siliquasthan the At-wt under both conditions. In addition, a global analysis of thetranscriptional activity of the At¿PPa1 plant against the At-wt was done using RNA-seqand further characterization of global changes in the At¿PPa1 mutant under controland stress conditions against At-wt was studied using 2D-SDS-PAGE. There werenumerous changes in transcription and more modest but significant changes in theproteome. These changes suggest the existence of non-essential, but important rolesfor At¿PPa1, which are not completely compensated by the remaining AtPPa isoforms,and are consistent with a link between PPi and abiotic stress responses in plants.The work was funded by PAPIIT-DGAPA-UNAM IN210212,and CONACYT 101186, andPAIP-FQ-UNAM 4290-09.
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54.
Elucidating the elements involved in STPl (SugarTransporter Protein l) sugar

regulation in Arabidopsis thalianaElizabeth Cordoba, Alma Fabiola Hernández Bernal, Maricela Guadalupe Ramos VegaPatricia León.Instituto de Biotecnología-UNAM, Cuernavaca, México. Tel: (777)3291667, fax:(777)3139988, mail: eliza@ibt.unam.mxSugars as signals modulate several processes during plant development, impacting theexpression of many genes at transcriptional level. Despite of the importance of sugarlevels sensing and its transduction for plant development, only some elements in thissignaling pathway have been elucidated. In order to identify the elements involved intranscriptional regulation by sugar, we analyzed the regulation of STP1 (SugarTransporter Protein 1), a gene repressed by glucose in Arabidopsis thaliana. Theanalysis of STP1 expression by northern-blot in treatments with glucose analogsshowed that the regulatory signal is produced only by phosphorilable sugars,excluding the participation of an intermediary metabolite of sugar metabolism.Through the study of mutants in sugar signaling, we showed that STP1 regulation bysugars is conducted by an HXK1 (Hexocinase 1) independent pathway, and analyzedthe possible role of other pathways. Moreover, previously we have identified afragment of 310bp of STP1 promoter that contains the necessary cis elements forsugar repression by glucose, this fragment was used to isolate possible trans factorsthat recognize this region and the preliminary results are presented in this work.
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55.
Advances in the generation of Physcomitrella patens mutants to study glucose-

triggered signaling in non-vascular plantsSoledad García-Morales, Flor de María Moreno Velázquez, Alejandra Chamorro-Flores,Miguel Ángel Villalobos López, Fernanda Iruegas, Analilia Arroyo Becerra*Instituto Politécnico Nacional-Centro de Investigación en Biotecnología Aplicada.Carretera estatal Tecuexcomac-Tepetitla Km 1.5. C.P. 90700, Tlaxcala, México.Corresponding author E-mail alarroyo@ipn.mxSugars can act as signals controlling the expression of genes involved in the growthand metabolism of higher plants; however, morphological complexity has limited thesugar signaling understanding. These signaling mechanisms and response to sugarshave not been studied in bryophytes (nonvascular plants) and neither is known aboutthe interaction of these processes with stress responses. Our goal is to generatemutants to study the signaling pathways activated by glucose (Glc) in the moss(bryophyte) Physcomitrella patens, since this plant is tolerant to osmotic stress, has itsgenome sequenced, targeted gene disruption is efficient, aploid phase is dominant andmorphological simplicity facilitates the study and understanding of the signalingmechanisms and response to sugars in plants. We will use three strategies to generate
P. patens mutants. The first one is based on a mutagenized cDNA library obtainedprotonemal tissue exposed to Glc concentrations that we have shown to causephenotypic effects The second alternative is to use site-directed mutagenesis in twogenes known to be involved in Glc signaling in Arabidopsis thaliana (THYLAKOIDFORMATION 1, THF1 and G-protein alpha subunit, GPA1). The third is based onmutagenesis of protonemal tissue using ultraviolet (UV) light. Based on recentlyobtained results we know that the moss P.patens can perceive and respond to differentGlc concentrations and this has an impact on the phenotype, photosynthetic efficiencyand gene expression of two photosynthesis related genes (RCBS and CAB1). Therefore,generation of mutants affected in responses to Glc will reveal elements of the signalingpathways activated by Glc in bryophytes and evolutionary aspects of the mechanismsinvolved.We thank to CONACYT, IPN-SIP2013 projects and PIFI for financial support. SGM andACF are CONACYT and PIFI fellows.
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56.
Arabidopsis homolog of TRITHORAX (ATX1) is required for lateral root

primordium morphogenesisSelene Napsucialy-Mendivil1, Raúl Alvarez-Venegas2, Svetlana Shishkova1, and JosephG. Dubrovsky1,3
1Depto. de Biología Molecular de Plantas, Instituto de Biotecnología, UniversidadNacional Autónoma de México, A. P. 510-3, 62250 Cuernavaca, Morelos, México.2Centro de Investigación y de Estudios Avanzados del Instituto Politécnico Nacional,Unidad Irapuato. Guanajuato, México. 3Corresponding author E-mailjdubrov@ibt.unam.mxThe ATX1 gene codes for a histone H3K4 methyltransferase that regulates floral organdevelopment and functions as an activator of homeotic genes (Alvarez-Venegas et al.,2003). We studied the role of ATX1 in the morphogenesis of the lateral root primordia(LRP) and possible interactions with genes involved in the LRP development.We found abnormal morphology in the 70% of the atx1-1 lateral roots (LRs) and LRP.The abnormalities were most evident at later stages of the LRP development,suggesting that cell division patterns were affected in the mutant. Next, we examinedexpression of the WOX5::GFP, a quiescent center marker, and ProSCR::GFP, a radialpattern marker, in the atx1 background and found expanded domains of WOX5 andSCR promoters’ activities in LRP and young LRs. Using ProCycB1;1::GUS reporter, wefound that only 20% of the atx1-1 LRP were GUS positive, indicating that ATX1 isimportant for cell proliferation during the primordium development. The auxintransport mediated by PIN auxin efflux transporters is essential in determining thenumber and position of lateral roots. In particular, PIN1 is expressed during theprimordium development and the data of the expression pattern of this marker in the
atx1-1 background will be presented. We also analyzed the expression of genesinvolved in the LRP development by RT-qPCR and found that ATHB53 and PUCHImRNA were down-regulated in the atx1 background when compared to the wild type.Using chromatin immunoprecipitation assays we found that ATX1 was associated withthe chromatin of ATHB53. Overall our data suggest that ATX1 plays an important rolein lateral root primordium morphogenesis.Research was supported by DGAPA, UNAM (IN204312) and CONACyT (127957 to JGDand 167693 to RAV).
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57.
Functional characterization of group 6 LEA proteins in Arabidopsis thalianaInti Arroyo,  Lucero Y. Rivera, Rosa M. Solórzano and Alejandra A. Covarrubias*Departamento de Biología Molecular de Plantas, Instituto de Biotecnología,Universidad Nacional Autónoma de México. Apdo. Postal 510-3, 62250 Cuernavaca,Mor. México.*Corresponding author e-mail crobles@ibt.unam.mxPlant LEA proteins accumulate to high levels in response to water deficit imposedduring development or by the environment. The close association between theiraccumulation and water scarcity has led to the hypothesis that these proteins play arole in the adaptation of plants to this stress condition. LEA proteins are classified inseven groups according to their amino acid sequence similarities, the proteins in six ofthese groups are highly hydrophilic and rich in small amino acids. Thesephysicochemical properties suggest that LEA proteins are intrinsically unstructured(IU), which impose not only structural flexibility but also may lead to functionalplasticity. Among the mechanisms that control the functional diversity in some of thecharacterized IU proteins are post-translational modifications (PTMs), which havebeen poorly addressed in LEA proteins. Group 6 LEA proteins are a highly conservedset of proteins widely distributed in angiosperms and gymnosperms that presentdistinctive motifs along their sequences. We have shown that one of the representativeproteins of this family (PvLEA6) is unstructured in aqueous solution in equilibriumwith an extended conformation. Analyses in silico and phosphoproteome data suggestthat these proteins may be PTM targets. To get insight into the structuralcharacteristics of group 6 LEA proteins and its relation with their function, we haveinvestigated possible PTMs in a Phaseolus vulgaris LEA6 protein (PvLEA6). Resultsfrom 2D electrophoresis analyses using native extracts from seed embryos revealedisoforms with different pIs. Alkaline phosphatase treatments indicate that theseisoforms are phosphorylation products. The functional analysis of different LEA6proteins and in vitro produced mutants will also be presented.This work was partially supported by CONACyT (132258-Q) and DGAPA-PAPIIT-UNAM (IN-208212). I.A. and L.Y.R. received CONACYT MSci and PhD fellowships,respectively.
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58.
NaTrxh, a protein with a non-orthodox signal peptide that follows the classical

ER/Golgi secretion pathwayJ. A. Juárez-Díaz1,3, A. Ávila-Castañeda1, R. Rodríguez-Sotres1, C. E. Bravo-Alberto1, C. P.Ibarra-Sánchez1, Y. Cruz-González1, J. Márquez-Guzmán2 and F. Cruz-García1,4
1Departamento de Bioquímica, Facultad de Química, Universidad Nacional Autónomade México, México, D. F. 04510, México. 2Departamento de Biología Comparada,Facultad de Ciencias, Universidad Nacional Autónoma de México, México, D. F. 04510,México 3Present address: Departamento de Biología Comparada, Facultad de Ciencias,Universidad Nacional Autónoma de México, México, D. F. 04510, México.4Corresponding author E-mail: fcg@unam.mxNaTrxh is a type h thioredoxin (Trx h) with higher expression in self-incompatible
Nicotiana spp. than in self-compatible ones. NaTrxh interacts strongly with S-RNases
in vitro and co-localizes with them in the extracellular matrix of the stylar transmittingtissue of N. alata.  NaTrxh possesses extensions towards both the N- and C-termini,which is a common feature among Trxs h from subgroup 2 and whose role is still notclear. A bioinformatics analysis suggested that secretion information could beaccommodated at the NaTrxh terminus. Based on this, the N-terminus was dividedinto two motifs: Nα (Met1-Ala16) and Nβ (Ala17-Pro27). Through a deletion analysisof NaTrxh by generating GFP fusion proteins transiently expressed in onion epidermalcells, we found that the Nβ motif was responsible for the extracellular localization ofNaTrxh. Due to the unique position of this secretion signal and its hydrophilic profile,we investigated the possibility that the protein could be secreted through an ER/Golgi-independent pathway. However, from immunogold labelling and electron microscopyanalysis, we found that NaTrxh was mainly associated with cell structures usuallyrelated to the secretory pathway (e.g. vesicles) as well as the extracellular matrix.Remarkably, a NaTrxh-GFP (KDEL) fusion protein was retained in the ER and thetreatment of NaTrxh-GFP-expressing cells with Brefeldin A led to retention of thisfusion protein in the Golgi apparatus. Notably, the Nβ domain was also found to play acritical role in NaTrxh tertiary structure stabilization. In contrast, the C-terminus wasfound to be essential for interaction with S-RNase in vitro, providing relevantinformation about the role of NaTrxh as a modifier protein within the self-incompatibility system of N. alata.The work was funded by grants from Consejo Nacional de Ciencia y Tecnología(81968), Dirección General de Asuntos del Personal Académico-UNAM (IN210312)and PAIP-FQ 429015.
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59.
dhm1, an Arabidopsis mutant with increased sensitivity to alkamides shows

tumorous shoot development and enhanced lateral root formationRandy Ortiz Castro, Jesús Campos García, José López Bucio.

1Present address: Instituto de Investigaciones Químico-Biológicas, UniversidadMichoacana de San Nicolás de Hidalgo. Edificio B3, Ciudad Universitaria. C. P. 58030Morelia, Michoacán, México. 2Corresponding author: E-mail: jbucio@umich.mxThe control of cell division by growth regulators is critical to proper shoot and rootdevelopment. Alkamides belong to a class of small lipid amides involved in plantmorphogenetic processes, from which N-isobutyl decanamide is one of the most activecompounds identified. This work describes the isolation and characterization of an N-isobutyl decanamide-hypersensitive (dhm1) mutant of Arabidopsis (Arabidopsis
thaliana). dhm1 seedlings grown in vitro develop disorganized tumorous tissue inpetioles, leaves and stems. N-isobutyl decanamide treatment exacerbates the dhm1phenotype resulting in widespread production of callus-like structures in the mutant.Together with these morphological alterations in shoot, dhm1 seedlings sustainedincreased lateral root formation and greater sensitivity to alkamides in the inhibitionof primary root growth. The mutants also show significant alterations in both shootand root development when grown in darkness. When grown in soil, adult dhm1plants were characterized by reduced plant size, and decreased fertility. Geneticanalysis indicated that the mutant phenotype segregates as a single recessiveMendelian trait. Developmental alterations in dhm1 were related to an enhancedexpression of the cell division marker CycB1-uidA both in the shoot and root system,which correlated with altered expression of the auxin-responsive marker DR5:uidA aswell as with cytokinin-responsive gene markers ARR5:uidA and TCS::GFP.Pharmacological inhibition of auxin transport decreased LR formation in WT and
dhm1 seedlings in a similar manner, indicating that auxin transport is involved in the
dhm1 root phenotype. These data show an important role of alkamide signaling in cellproliferation and plant architecture remodeling likely acting through the DHM1protein.The work was funded by CONACYT, UMSNH and the Marcos Moshinsky Foundation.
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60.
The SL gene of Arabidopsis thaliana is involved in the primary root apical

meristem function, lateral root primordium initiation and morphogenesisHéctor Hugo Torres-Martínez1, Svetlana Shishkova1, Alejandra Hernández-Barrera1,2,Gaofeng Dong1,3, Joseph G. Dubrovsky1, 4
1Departamento de Biología Molecular de Plantas, Instituto de Biotecnología,Universidad Nacional Autónoma de México, Apartado Postal 510-3, 62250 Cuernavaca,Morelos. UNAM. México. 2Laboratorio de Genética Molecular, Desarrollo y Evoluciónde Plantas, Instituto de Ecología, UNAM, Ciudad Universitaria, México D.F. 04510,México. 3Division of Basic Biomedical Sciences, Sanford School of Medicine, Universityof South Dakota, Vermillion, SD 57069, USA. 4Corresponding author E-mailjdubrov@ibt.unam.mxThe proper establishment of the root system depends of the root apical meristemfunction and continuous lateral root development. In search of new players of the rootsystem formation we isolated an EMS-induced Arabidopsis thaliana loss-of-functionmutant tentatively named “short lateral root” (sl). The primary root growth rate in slmutant was significantly lower compared with that of Wild type (Wt). The cellularanalysis showed that this slow growth was caused by both, affected cell elongation anddisrupted function of the root apical meristem, the latter was shorter in the mutant.Cell production rate was much lower in sl compared with Wt and this was related to atwo-fold increase in average cell cycle time. The number of cells in the meristem waslower in comparison to Wt and cells in the meristem passed a lower number of cycles.The DR5rev transcriptional auxin response in the sl background showed no changes inpattern compared with Wt, however DR5rev activity increased both in the quiescentcenter and the protoxylem within the primary root apical meristem suggesting anincreased auxin tissue content in sl. In support to this hypothesis we found that thelateral root initiation in the mutant increased compared with Wt. Interestingly, whilethe DR5 activity in early stage lateral root primordia was similar to that in Wt, it wassignificantly diminished or not present in primordia at later stages. These changeswere accompanied by abnormal lateral root primordium morphogenesis. Overall, ourdata indicate a complex mode of SL action in root system development.The work was funded by UNAM-DGAPA-PAPIIT (IN204312) and by Consejo Nacionalde Ciencia y Tecnología, CONACyT, Mexico (127957).
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61.
Role of HSP101 and HSP70 in specific mRNA translation during maize (Zea mays
L.) germinationKevin A. Delgado Rodríguez1, Pedro E. Lázaro-Mixteco1, Jorge Nieto-Sotelo2, TzvetankaD. Dinkova1
1 Departamento de Bioquímica Facultad de Química, 2 Jardín Botánico Instituto deBiología, Universidad Nacional Autónoma de México, 04510 México D.F., México.Heat Shock Proteins (HSPs) play an important role as molecular chaperones in the cell.Besides this function, additional roles have been reported in cellular signaling andcontrol of gene expression. Particularly, plant HSP101 and mammalian HSP70 havebeen reported as regulators of translation, enhancing the translation of specificmRNAs containing certain motif sequences. Proteomic profiling of Zea mays hsp101-null mutant germinating embryos suggested specific control of translation by HSP101during the first hours of germination. The present work aims to indentify mRNAswhose specific translation is regulated by HSP101 or HSP70 during maizegermination. A bioinformatic approach identified particular motifs in both, the 5’ and3’, untranslated regions (UTRs) of mRNAs whose protein levels are upregulated in the
hsp101-null mutant. On the other hand, a search throughout maize transcriptome ofgerminating seeds revealed mRNAs with sequences known to bind HSP101 or HSP70.Translation efficiency of these mRNA candidates will be evaluated in vivo undervarying HSP101 and HSP70 levels, by quantitatively probing their stability andpolysome distribution. This approach is expected to render clues of gene expressionregulation triggered by certain HSPs during maize germination.The work was funded by PAPIIT IN 210912
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62.
Characterization of SERK1 gene ortholog from Capsicum chinense Jacq.Jiménez Guillén Doribet, Díaz Zacarías Josefina, Pérez Pascual Daniel, Guzmán AntonioAdolfo A., Souza Perera Ramón Armando and Zúñiga Aguilar José JuanUnidad de Bioquímica y Biología Molecular de Plantas; Centro de InvestigaciónCientífica de Yucatán; Calle 43 No. 130, Chuburná de Hidalgo, Mérida 97200, Yucatán,México. Corresponding autor E-mail: doribet@cicy.mxThe receptor-like kinase SERK1 is considered one of the best molecular markers ofplant somatic embryogenesis (SE). SERK1 is a potential key regulator of the initiationof SE after the differentiation process has been triggered. The objective of this workwas to isolate and characterize the SREK1 ortholog (CchSERK1) from SE-recalcitrantspecies Capsicum chinense Jacq. (Habanero pepper). The complete cDNA of CchSERK1has 2,673 nucleotides, encoding a 629 amino acid putative protein, with a highconservation within the Solanaceae family. The open reading frame possesses allcharacteristic domains of the reported SERK1 proteins. RT-PCR experiments revealedthat CchSERK1 is expressed in seeds through the whole cygotic embryogenesisprocess, halting in coincidence with the green to orange maturation stage of the fruit.

CChSERK1 transcripts are scarce in the pericarp and the yalk during early stages, butare undetectable after 25 days post anthesis. CchSERK1 is highly expressed in stemsand moderately in flowers, but in low levels in leaves and roots. Its expressionpatterns during SE and in adult organs suggest a broad role in cygotic embryogenesisand also in the control of growth and developmental processes. Cloning of CchSERK1full cDNA constitutes a valuable tool to study the regulation of cell differentiation inplants and also to understand the recalcitrance of members of the genus Capsicum tothe tissue culture in vitro.
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63.
Folate polyglutamated (vitamin B9)-dependent pathway is important for

indeterminate root growth and lateral root development in Arabidopsis thalianaBlanca Jazmín Reyes-Hernández (1), Avinash C. Srivastava (2), Yamel Ugartechea-Chirino (1,3), S. Shishkova (1), Perla A. Ramos-Parra(4), Rocio I. Díaz de la Garza (4),Gaofeng Dong (1,5), V. Lira-Ruan (1,6), Elison B. Blancaflor (2) and Joseph G. Dubrovsky(1)
(1) Instituto de Biotecnología, Universidad Nacional Autónoma de México, Cuernavaca,Morelos Méxic(2) Plant Biology Division, Samuel Roberts Noble Foundation, Ardmore,Oklahoma, USA. (3) Present address: Instituto de Ecología, Universidad NacionalAutónoma de México (4) Tecnológico de Monterrey, Monterrey, Nuevo León, México (5)Present address: University of South Dakota, Vermillion SD, USA (6) Present address:Facultad de Ciencias, Universidad Nacional Autónoma del Estado de Morelos, MéxicoCorresponding author E-mail jdubrov@ibt.unam.mxIndeterminate root growth is maintained by the activity of the root apical meristem(RAM) and is important for the root system formation. During determinate rootgrowth, the RAM becomes exhausted and its cells completely differentiate. We isolateda recessive EMS-induced mutant moots koom2 (mko2), whose primary RAM iscompletely consumed within two weeks after germination. The point mutation in
mko2 was identified in a conserved region close to the catalytic domain ofFOLYLPOLYGLUTAMATE SYNTHETASE (ATDFB/FPGS1), a plastidial isoform of anenzyme that catalyzes folate polyglutamylation. RNA levels of FPGS2 and FPGS3 thatencode mitochondrion and cytoplasmic FPGS isoforms, respectively, were diminishedin the mko2. Exogenous application of a folate 5-CHO-THF re-established mko2primary root growth and normal RAM organization. Moreover, the mko2 mutationresulted in a significantly altered folate profiles. Expression of WOX5, SCR and PLT1markers in mko2 background was maintained in the RAM before the exhaustion. TheRAM disorganization started from the cell cycle activation of the quiescent center cells.Analyses of DR5, AUX1, PIN3, and PIN4 markers suggested that auxin transport andresponse was affected in the mko2 RAM. In spite of the reestablishment of the rootgrowth in the mko2 in presence of CHO-THF, all markers analyzed had lower activityor expression compared to those in the wild type. Lateral root (LR) emergence and LRprimordium morphogenesis, but not LR initiation, were affected in mko2. Our datasuggest that FPGS1-dependent pathway is the first metabolic pathway proved to beinvolved in the indeterminacy-to-determinacy switch in the root development. Otheraspects of the FPGS1 roles in stem cell niche maintenance will be discussed.The work was funded by DGAPA, UNAM (IN204312) and CONACyT (127957) grants.
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64.
Molecular and functional characterization of CLB19 (Chloroplast Biogenesis 19)

protein in Arabidopsis thalianaRamos-Vega Maricela1,2, Guevara-García Arturo2, Olmedo-Monfil Vianey3, LlamasErnesto2, Gregorio Josefat2, Cordoba Elizabeth2, Vielle-Calzada Jean Pilippe3, LeónPatricia2
1 Facultad de Ciencias-UAEM 2 Instituto de Biotecnología-UNAM 3 Langebio CinvestavIrapuato Corresponding Author E-mail: patricia@ibt.unam.mxPlant RNA editing modifies cytidines (C) to uridines (U) at specific sites in thetranscripts of both mitocondria and plastids. Specific targeting to particular Cnucleotide is achieved by pentatricopeptide repeat proteins (PPR) that recognize ciselements upstream of the edited C. CLB19 is a member fo the PLS group of PPRproteins that belongs to the E subgroup, and participates in the editing of rpoA and
clpP1 chloroplast transcripts. The E domain at or near the C terminus of these proteinshas been shown to be essential for editing, and is presumed to recruit the enzyme thatdeaminates the target C residue. Here we analyzed the functionallity of E domain ofCLB19 through the complementation of the clb19 mutant with a truncated version(CLB19ΔE) and the overexpressing lines of this construct in wild type, both displayednegative dominance phenomenon, showing impairment in the development of thefemale gametophyte. Furthermore we identified several specific nucleotides at theRNA targets that are important to the recognition and binding to CLB19 protein usingElectrophoretical Mobility Shift Assay. Recently, several non-PPR proteins have beenidentified to mediate editing in plants, these proteins are known as MORFs (MultipleOrganellar RNA Editing Factor). In this work we tested CLB19 for protein-proteininteraction with several MORF proteins through BiFC assays. We found fluorescencecomplementation upon CLB19 and MORF2.This research was supported by CONACYT/México grant # 127546
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65.
Changes in root development induced by a point mutation in ACTIN2 geneAlejandra Hernández-Barrera1, Elena Alvarez-Buylla Roces1, Federico Sánchez2, Ma.Paz Sánchez1, Adriana Garay-Arroyo1, Rigoberto V. Pérez-Ruiz1 and Berenice García-Ponce1,*.

1 Instituto de Ecología, UNAM. Circuito exterior s/no. Ciudad Universitaria, Coyoacán04510, México D.F. 2 Instituto de Biotecnología, UNAM. Av. Universidad 2001,Cuernavaca, Morelos, 62250, México. *Corresponding author:bgarcia@ecologia.unam.mxActin plays essential roles ranging from morphogenesis, organellar movements,cytoplasmic streaming and vesicular transport to gene regulation. An importantproperty of actin is its highly dynamic ability to rearrange itself in response tomultiple environmental and developmental signals by polymerization anddepolymerization of filaments, capable of forming higher-order structures as bundlesand ramifications. Transition of actin between the monomeric (G-actin) andfilamentous (F-actin) states is regulated by a plethora of actin-binding proteins.
actin2-5 (act2-5) has a single point mutation that generates a substitution of Arg-179to Cys-179. This mutant shows constitutive waving roots with altered microfilamentorganization. More importantly, it has auxin and brassinosteroids enhance responses(Lanza et al., 2012). In this study, we analyze act2-5 root development at the cellularlevel, demonstrating that cell proliferation, elongation and lateral root production isaltered. We also provided evidence that actin bundling in this mutant can bereconstitute by orthovanadate treatment.Lanza et al., (2012). Dev. Cell 22, 1275–1285.The work was funded by CONACyT 180098; 180380; 167705; 152649; Red Temática124909 and PAPIIT IN204011-3; IN226510-3; IN203113-3; IB201212-2.
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66.
Differential response of cell cycle markers against glucose and sucrose in maize

during germinationAurora Lara-Núñez* and Jorge M. Vázquez-RamosFaculty of Chemistry, Department of Biochemistry. Universidad Nacional Autónoma deMéxico. *Corresponding author E-mail: auroraln@correo.unam.mxIn plant cells, sugars can act as signaling molecules. Sucrose (Suc) can be sensed as asignal directly or a signal may arise via its hexose cleavage products glucose (Glc) orUDP-Glc and fructose. Glc triggers mitotic activity in developing tissues, while Suc israther associated with the regulation of storage and differentiation-related processes.Its effect could be concentration-dependent. Many plant processes are regulated bynutrient availability, among them is the cell cycle, which is controlled by Cyclins (Cyc)and Cyc-Dependent Kinase (CDK) proteins. CycDs can sense internal and externalstimuli such as phytohormones or sugars and are key regulators of G1/S phasetransition, while CycA and B are expressed during mitosis. In this work we analyzedthe effect of Suc and Glc on protein abundance of some CycDs and Bs, and of two CDKswith a role in cell cycle (A and B) in embryo axes imbibed at 12 and 24 h.Suc showed a positive effect on ZmCycD2;2 regarding protein abundance and anegative impact on ZmCycD4;2 at high levels (120 mM). Glc reduced ZmCycD4;2 and5;3 levels. In contrast, this sugar increased the abundance of both CycBs analyzed(ZmCycB1;2 and 2;1). The results indicate that sugars can regulate both CycD and Bprotein abundance. In general, Suc promoted cell growth through control of CycD andthus G1/S phase, while Glc acted more as a mitotic signal via control of CycB in maizeembryo axes during germination.The work was funded by PAIP-UNAM 429018



XV Congress of Plant Biochemistry and Molecular Biology 177

67.
Cyclin D6;1 has an associated kinase activity and it is located in nuclei during

maize germinationJorge Zamora Zaragoza1, Sonia Vázquez Santana2 and Jorge Manuel Vázquez Ramos1,3
1Faculty of Chemistry, Department of Biochemistry, National Autonomous Universityof Mexico, Mexico City 04510, Mexico. 2Faculty of Sciences, Department ofComparative Biology, National Autonomous University of Mexico, Mexico City 04510,Mexico. 3Corresponding author E-mail: jorman@unam.mx.The eukaryote cell cycle is a highly regulated process that is finely orchestrated in timeand space along with developmental processes. The main cell cycle regulators areCyclin-CDK protein complexes. In particular, D-type cyclins drive G1/S transition byphosphorylating specific substrates such as Rbr, thus promoting E2F transcriptionfactor release which then transactivates S phase specific genes. Noticeably, plants havea high number of D-type cyclins genes which are thought to have non-redundantfunctions. Recently, it has been demonstrated that Arabidopsis CYCLIN D6;1(AtCycD6;1) plays important roles in establishing the proper root cell patterning andin stem cell niche maintenance by driving asymmetric cell divisions, linking cell cyclecontrol with developmental programs; nothing is yet known about its role either ingermination or embryogenesis although AtCycD6;1 reporters have been shown to beexpressed in both mature and immature seeds. Despite its relevance as a modelorganism, Arabidopsis developmental processes are quite different from those of othercrops; on the other hand, AtCycD6;1 has been studied only at transcriptional level. Tohave an insight into the role of maize CYCLIN D6;1 (ZmCycD6;1) at the protein level,we developed specific anti-Zm CycD6;1 antibodies that have been used to determinethe accumulation pattern during germination by western blot, protein interactions andassociated kinase activity by immunoprecipitation, and tissue localization byimmunofluorescence. Results show that ZmCycD6;1 is present and has kinase activitythroughout germination. Furthermore, ZmCycD6;1 gets nuclear localization asgermination advances. Additional work has to be done to determine whetherZmCycD6;1 interacts with Rbr protein as D6 is the only D-type cyclin subgroup lackingRbr binding motif, LxCxE.
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68.
The jasmonate receptor COI1 plays a role in jasmonate-induced lateral root

formation in Arabidopsis thalianaJavier Raya-González1, Ramón Pelagio-Flores1 and José López-Bucio1,2
1Instituto de Investigaciones Químico-Biológicas, Universidad Michoacana de SanNicolás de Hidalgo, Edificio B3, Ciudad Universitaria, C.P. 58030 Morelia, Michoacán,México. 2Corresponding author E-mail jbucio@umich.mxPlant growth and development is regulated by different classes of phytohormones.Jasmonic acid (JA) regulates a broad range of defense and developmental responses.COI1 has been recently found to act as JA receptor. In this work, we show that lowmicromolar concentrations of JA inhibited primary root (PR) growth and promotedlateral root (LR) formation in Arabidopsis wild-type (WT) seedlings. These responseson primary root growth inhibition were caused by alterations of cell division andelongation. It was observed that the coi1-1 mutant was insensitive to JA on pericyclecell activation to induce lateral root primordia (LRP) formation and presentedalterations in lateral root positioning and lateral root emergence. To investigate JA-auxin interactions important for remodeling of root system (RS) architecture, wetested the expression of auxin-inducible markers DR5:uidA and BA3:uidA in WT and
coi1-1 seedlings in response to indole-3-acetic acid (IAA) and JA and analyzed the RSarchitecture of a suite of auxin-related mutants under JA treatments. We found that JAdid not affect DR5:uidA and BA3:uidA expression in WT and coi1-1 seedlings. Our dataalso showed that PR growth inhibition in response to JA was likely independent ofauxin signaling and that the induction of LRP required ARF7, ARF19, SLR, TIR1, AFB2,
AFB3 and AXR1 loci. We conclude that JA regulation of postembryonic rootdevelopment involves both auxin-dependent and independent mechanisms.
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69.
Expression of CycD3;1 in maize germinationSara Margarita Garza Aguilar, Elpidio García Ramírez and Jorge M. Vázquez Ramos*.Departamento de Bioquímica, Facultad de Química, Universidad Nacional Autónomade México, México D.F. *Corresponding author E-mail jorman@unam.mxCyclin proteins are regulatory subunits of cyclin-dependent kinases (CDK); together,they play fundamental roles in cell cycle control. Like in mammals and yeast, theplants D-type cyclins are required for re-entry into the cell cycle in response toextracellular signals (nutrients and hormones). The role of CycD3;1 for cellproliferating and development in Arabidopsis and tobacco has been established.However, knowledge in maize is scarce. We found two almost identical CycD3;1 genesin maize, types a and b. The expression of CycD3;1 was studied during maizegermination, in the presence and absence of phytohormones and also in threedifferent plantlet tissues leaf, mesocotyl and root tips. Also, the behavior at the proteinlevel was followed in maize germination, using antibodies raised against a 66 aapeptide in the C-terminal.  CycD3;1 is present at the same level in the 0- 24 hgermination. CycD3;1 co-inmmunoprecipitates with CDKA, CDKB;1 and PCNA duringgermination, and under these conditions the protein complexes show kinase activity.We will determine if kinase activity is modified by phytohormones.
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70.
TOR Kinase activation by insulin stimulates the development of root hairs of A.

thalianaEdgar Pascual-Morales, Ma. Elena Mellado-Rojas, Ernesto García-Pineda and EldaBeltrán-PeñaInstituto de Investigaciones Químico-Biológicas de la UMSNH. Francisco J. Mujica S1N.Col. Felicitas del Río, CP 58030. Morelia, Mich. México Corresponding author E-mail:eldabelt@umich.mxTOR is a constituent of PI3K1S6K1TOR1S6K signaling pathway, this pathway allowseukaryote organisms to regulate growth and cell division. The TOR protein kinase canbe inactivated by rapamycin following the formation of a ternary complex betweenTOR, rapamycin and FKBP12. It has been reported that Arabidopsis is resistant torapamycin action (due to the inability of FKBP12 to binds rapamycin), which led to theconstruction of rapamycin-sensitive plants through the expression of ScFKBP12, -suchas 25c line overexpressing this gene-. In this study we determined that the root hairdevelopment in wild lines (Wt) and 25c was stimulated by insulin dose-dependentmanner, as well the production of hydrogen peroxide. The results showed thatrapamycin and Torin1 -direct inhibitor of TOR- inhibit the development of insulin-stimulated root hairs in wild line. While the effect of both inhibitors on the growthhairs in the 25c line was dependent of the physiological state at the studied times. Thegenetic strategy with the use of estradiol-inducible tor transgenic Arabidopsis (tor-es1), confirmed the observations with both inhibitors. Together the above results,strongly suggest that insulin promotes development of Arabidopsis root hairs throughactivation of TOR.Acknowledgement: CONACYT Grant No. 259024 for graduate and Scientific ResearchCoordination of UMSNH for the support to this project.
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71.
Identification of a MAP kinase module involved in Arabidopsis thaliana embryo

and root developmentLópez-Bucio S1, Raya-González J2, Ramos M1, López-Bucio J2, Ugartechea-Chirino, Y3,León P1 & Guevara-García A1.
1Instituto de Biotecnología-UNAM. CP 62170 Cuernavaca, Morelos, México. (52) (777)3291667. 2Instituto de Investigaciones Químico-Biológicas, UMSNH. CP 58030 Morelia,Michoacán, México. 3Departamento de Ecología Funcional, Instituto de Ecología UNAM.CP 04510 México D.F. lopbucio@ibt.unam.mxMitogen Activated Protein Kinases (MAPK) conform signaling modules playingimportant roles to transduce several intra- and extra-cellular signals allowing cells torespond   efficiently to a given stimulus. MAPK signaling, conserved in all eukaryotes,involves the sequential action of three kinases, which activates each other bysequential phosphorylation. The first kinase (MPKKK) activates a second kinase(MPKK) and this in turn activates the last kinase of the module (MPK) thatphosphorylates several substrates (other kinases, transcription factors, etc.) toregulate cellular responses (Andreasson and Ellis, 2009). In A. thaliana genome 60MPKKKs, 10 MPKKs and 20 MPKs have been found, some playing complementaryfunctions in cell physiology (MAPKGroup, 2002), but most of them still awaiting to becharacterized. Recently, we found that a MPK mutant (mpk6) produces threegenetically stable seed phenotypes (apparently associated with abnormal divisionsduring early embryo development) each one related with altered root systemarchitecture (Lopez-Bucio et al., In progress). Taking advantage of these phenotypes,we performed a mutant screening trying to identify the complete MAPK module alsoup- and down-stream components involved in these development programs. Our datashow that Arabidopsis mutants defective on MPKKK4 (yoda) and MPKK5 presentembryo phenotypes similar to seedlings defective on MPK6. Additionally, we foundthat mutants on the receptor-like kinase SHORT SUSPENSOR 1 (ssp1) and on thetranscription factor SPEECHLESS (spch) show mpk6 like embryo abnormalities,suggesting a role for these proteins in the same signaling cascade. We also determinedthat mutants in MPKK5, as mpk6, develop longer primary roots and more lateral rootsthan WT seedlings. The role of referred proteins in embryo and root development willbe discussed.*This research is founded by the DGAPA-UNAM grant IN207111
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72.
Alkamides delay flower senescence in Lilium asiaticum cv. Navona.Alina Morquecho-Contreras1,4, Edith Galindo-Gil1, Hermilo Sánchez-Sánchez2, ArtemioBalbuena-Melgarejo1, Enrique Ramírez-Chávez3, Jorge Molina-Torres3.

1Facultad de Ciencias Agrícolas, UAEMéx; 2.CIRB, UAEMéx; Instituto Literario #100.Col. Centro, Toluca, Estado de México. C.P. 50000. 3 Laboratorio de Fitobioquímica,CINVESTAV Irapuato, Km. 9.6 Libramiento Norte Carr. Irapuato-León 36821 IrapuatoGto 4 Correspondig autor e-Mail: alimorcon@gmail.comAlkamides are considered plant growth regulators, they alters root development,stimulation the production of biomass and longevity in Arabidopsis thaliana. In thisstudy, we observed the retardant effect of alkamides, particularly affinin, on flowersenescence in Lilium cv. Navona. Heliopsis longipes root extract was applied duringplant development, and the Lillium flowers in vase life expand evaluated, consideringthe time length it took the color to appear, the flower to open, the withe petals inrelease yellow petals and leaves, considering only three flowers in each stem. It wasobserved that the concentration 45μM of affinin applied during plant developmentresulted in a significant difference in the maintenance of bright green foliage; inappearing yellow, that was five days after the control and the wilting of the petals took3 days longer than the control. Furthermore, compared with flowers grown withoutalkamides, kept in vases with other components in the solution under the sameconcentrations. It was found that by keeping the concentration of 45μM affininresulted in longer vase life for 3 days than the control before it appears wilting of thepetals, and the bright green of the leaves remained for more than four days afteryellowing of the control. This shows that the alkamides delay senescence in cutflowers of Lilium cv. Navona, particularly if applied during the plant growth atconcentrations of 45μM, allowing increased vase life of Lilium up to 3 days.
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73.
A conserved bZIP mRNA involved in the Unfolded Protein Response (UPR) is
processed during common bean root nodule ontogenyAlejandra Zayas Del Moral 1, Georgina Estrada-Navarrete 1, Xóchitl Alvarado-Affantranger 1, Jonathan I. Rodríguez López 1, and Federico Sánchez 1.1 Departamento de Biología Molecular de Plantas, Instituto de Biotecnología,Universidad Nacional Autónoma de México, Campus Morelos, México. Correspondingauthor E-mail federico@ibt.unam.mxUnfolded protein accumulation in the endoplasmic reticulum (ER) promotes proteinfolding, peptide degradation and synthesis attenuation to recover homeostasis. Thismechanism is known as Unfolded Protein Response (UPR) and remains conservedbetween yeast and mammals to maintain the optimal polypeptide foldingenvironment, enhancing the expression of diverse chaperones and transcriptionalfactors. In plants it has been identified at least two signaling pathways for UPR, whichare active upon adverse environmental conditions (heat stress, salt stress, pathogenicbacteria and viral infection). Symbiotic interaction between Rhizobium and Phaseolus
vulgaris results in an infection process that presents conditions where ER stress couldbe active: increased cell division, massive membrane protein synthesis and increasedreactive oxygen species (ROS) production. We identified a membrane-associated basicleucine zipper domain (bZIP) transcription factor in P. vulgaris genome, whichconserves the characteristic 23 nucleotide processing signature related to UPRactivity. This processed mRNA is present from 14 days post inoculation (dpi) to 28 dpi,coincidentally with nitrogen fixing activity in root nodules. These evidences suggestthat UPR is active in N-fixing stages during nodule ontogeny.The work was funded by CONACYT No. 177744 and IAEA contract No. 16601.
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74.
Cell cycle proteins in landraces maize seedsGermán Fernando Gutiérrez Hernández, Dagoberto Durán Hernández, Elpidio GarciaRamírez, José Luis Arellano Vázquez, Jorge Manuel Vázquez RamosUPIBI-IPN, México, MÉXICO. UPIBI-IPN, México, MÉXICO. Tel: 287 8759240 ext. 220,fax: 287 8759240 ext.131, mail: mario valzar@hotmail.comDuring their ontogeny, the seed assume its higher level of vigor around thephysiological maturity, thereafter the vigor gradually decline as well the biologicalpotential of seeds, this process is called senescence which alters synchronousconfluence of metabolic events leading to the seed germination, among them isrelevant to note the establishment of the cell cycle because it implies a rigorousscrutiny of the biochemical and molecular embryo potential before the first celldivision. The aim of this study was to analyze the impact of artificial aging on the initialgermination and the presence of cyclins and cyclin dependent kinases in 3 landracesmaize seeds (Chalqueño, Oaxaca, and Cuijingo). Total protein was extracted fromembryonic axes at 0, 6, 12 and 24 germination hours, and were made western blotswith specific antibodies. The findings indicate significant reductions in physiologicalevaluations in aged seeds compared to their controls (protrusion root radicle, andstem length, dry matter accumulation and formation of normal seedlings), incorrespondence the biochemical markers of cell cycle showed a variable behavior,some maintained their levels through germination times evaluated and others not.Finally, it was possible to establish the presence of the protein according to their agingmethod, genotype and embryo germination time.
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75.
Vanilloids affect root development in Arabidopsis thalianaSánchez-Sánchez Hermilo1, Flores-Chemor Isabel1, Oviedo-Mota Eileen1, Zepeda-Gómez Carmen1, Morquecho-Contreras Alina2,4, Molina-Torres Jorge3.

1Facultad de Ciencias, UAEMéx; 2.Facultad de Ciencias Agrícolas, UAEMéx; InstitutoLiterario#100. Col. Centro, Toluca, Estado de México. C.P. 50000. 3Laboratorio deFitobioquímica, CINVESTAV Irapuato, Km. 9.6 Libramiento Norte Carr. Irapuato-León36821 Irapuato Gto.4Correspondig autor e-Mail: alimorcon@gmail.com
Vanillloids are a group of molecules which contain a benzene ring and a lipidic chain,within that compounds capsaicin is the compound with highest molecular weight andthe lipid chain contains a polar amide group. The topic of the vainilloid action in plantsis a new and interesting topic because most of the studies of vainilloid are focused,mainly, in human medicine. In this work we tested the effect of vainilloidshexacapsaicin, octacapsaicin, decacapsaicin and dodecacapsaicin on root developmentin Arabidopsis thaliana. 50µM concentration hexacapsaicin induce primary root lengthand depletion in lateral root number, while 200 µM reduces primary root length andinduces lateral root number. The another capsaicin structures have similar behavior.Then vanilloid are able of regulate root development in A. thaliana in a dose-dependent manner.
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76.
Enzymatic activity and expression of three polygalacturonases during ripening

in mango (Mangifera indica L.) cv. KentMitzuko Dautt Castro, Carmen A. Contreras Vergara, Adriana T. Muhlia Almazán,Mónica Villegas Ochoa, Gustavo González Aguilar y María A. Islas Osuna*.Centro de Investigación en Alimentación y Desarrollo A.C. Carretera a Ejido La Victoriakm 0.6 s/núm. Hermosillo Sonora C.P. 83304 México. Tel. (662)289-2400 ext 526.Corresponding author E-mail: islasosu@ciad.mxPolygalacturonase (PG) degrades cell wall pectins in fruits affecting fruit firmness. PGactivity has been evaluated and various isoforms have been identified in several fruits.The family of genes encoding PGs is large and it has been identified in plants whosecomplete genome is sequenced. However, only a partial cDNA clone of PG is availablefor mango fruit in databases. Therefore, in this study partial nucleotide sequences forthree mango PG cDNAs were obtained and their expression was evaluated duringripening of "Kent" mango as well as MiPG total enzymatic activity. Fruits wereharvested at mature green stage and physiological parameters were evaluated.  RNAwas obtained from mango fruits (1, 4, 7, 10 and 16 storage days), and correspondingcDNAs were synthesized for quantitative gene expression evaluation and for cloningpurposes. Moreover, mango pulp protein extracts were made and PG activitydetermined. Three partial cDNAs were obtained: MiPG1, MiPG2 and MiPG3 and theiramino acid sequences were deduced. Mango PG sequences were similar to PGs fromother plants and they contain functional motifs corresponding to the family ofpolygalacturonases. Gene expression of MiPG1, MiPG2 and MiPG3 was differentialacross the ripening process of mango fruit. The highest levels of expression of thethree MiPG coincided with the highest mango tissue firmness losses. These eventsoccurred after maximum ethylene production. Likewise, a significant increase in MiPGactivity was observed at day 16 of storage. These results suggest that we havediscovered three PG genes that apparently are associated with ripening of mango fruit.We thank financial support from CONACYT project CB2012-01-178296.
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77.
Protein pattern of cell cycle markers during the first 36 h of maize seed

imbibitionElpidio García Ramírez1, Javier Axosco Martínez1, Sara Margarita Garza Aguilar1, Silviakarina Godínez Palma1, Germán Gutiérrez Aguilar2, María de la Paz Sánchez Jiménez3Jorge Zamora Zaragoza1 , Aurora Lara Núñez1 and Jorge Manuel Vázquez Ramos1,4.
1Departamento de Bioquímica, Facultad de Química, Universidad Nacional Autónomade México, Av. Universidad y Copilco, México, 04510. México. 2Bioprocesos, UnidadProfesional Interdisciplinaria de Biotecnología, Instituto Politécnico Nacional,  Av.Acueducto 07340, La Laguna Ticomán, México. 3Departamento de Biología Evolutiva,Instituto de Ecología, Universidad Nacional Autónoma de México,  Av. Universidad yCopilco, México, 04510. México. 4Corresponding author: jorman@unam.mxMaize seed germination (as all orthodoxes seeds), incorporates events that commencewith the uptake of water (imbibition) by the quiescent dry seed and terminates withthe emergence of the embryonic axis, usually the radicle. It is a time of intensemetabolic activity, involving subcellular structural changes, respiration,macromolecular synthesis and cell elongation that drives to cell cycle start. The cellcycle is an important event where cells multiply and thus play a role in the growth anddevelopment of an organism, and its regulation strongly depends on phosphorylationand dephosphorylation events. In this work, we have studied some cell cycle markersduring the first 36 h of Chalqueño maize seeds imbibition. At 36 h of maize seedimbibition, roots have protruded in 50% of the seeds and embryo axes proteinpatterns show no changes in the 0-24 h period, but major visible changes are seen inthe 24- 36 h period on a SDS-PAGE. Cyclins A1;1, B1;1, D3;1, D4;2, and D6;1, CDKA,CDKB1;1 and PCNA are all present in dry embryo axes;  Cyclin A1;1, Cyclin B1;1 andCDKB1;1 do not change in the period 0-36h imbibition while the amount of cyclinsB2;1, D2;1, D3:2, D4;2 and D6;1 decrease as imbibition progresses. Contrastingly,PCNA increases with time and CDKA has a major increase at 36 h imbibition;additionally, this coincides with an increase in kinase activity in pulled-down p13suc1-kinase complexes. Results concerning identification of  P13suc1-associated cyclins andCDKA phosphorylation at Thr14-Tyr15 and Thr160 residues are discussed.Grants: PAPIIT 212512, PAIP 4290-11
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78.
Identification and characterization of microRNAs from Bouteloua gracilis by

high-throughput sequencing and bioinformatics analysisPerla Lucía Ordóñez-Baquera1, Quintín Rascón-Cruz1, Gerardo Armando Aguado-Santacruz2, Verónica Moreno-Brito1, María Eduviges Burrola-Barraza1, JoelDomínguez-Viveros1, Ana Conesa-Cegarra3 and Everardo González-Rodríguez1*
1Universidad Autónoma de Chihuahua, Chih. México. 2Instituto Tecnológico de Roque,Celaya Gto, México. 3Centro de Investigación Príncipe Felipe, Valencia España.*Corresponding autor E-mail evegonzal@uach.mxThe miRNAs are endogenous non-coding RNAs (19-24 nucleotides) have beencharacterized in plants and animals, in plants these molecules play a important rolesin the modulation of different biological processes of development, proliferation anddifferentiation, as root development, in those include leaf morphogenesis and root andfloral organ development. Also found that miRNAs regulate the response of the plantsto various abiotic and biotic stresses as nutrient starvation, salinity, drought, oxidativestress, cold, UV-B radiation and virus. Bouteloua gracilis is a facultative apomictic, C4-photosynthetic, drought-tolerant, warm-season perennial and important forage grassof the semiarid regions of the United States and Mexico, where it yields abundant andhigh-quality forage for livestock and native fauna. Due to its economical importance,drought-resistance characteristics and wide distribution this grass is the subject ofintensive ecological and physiological research. However to date, not exist informationabout the population expressed miRNAs in Bouteloua gracilis, therefore, is importantthe identification and characterization of expressed miRNAs as an important steptoward understanding the molecular mechanism that regulate these molecules in
Bouteloua gracilis. In the present work, we performed smallRNAs high-throughputsequencing from chlorophyllous cells of Bouteloua gracilis with Illumina Solexatechnology. The data obtained were analyzed using bioinformatics tools. Wereobtained 3,729,851 mappable unique sequences, of which 654 corresponded tomature miRNAs reported from other species in miRBase and 1005 were predicted aspotential new miRNAs in rice, maize, sorghum and Arabidopsis. The most abundantsequences were taken into account in the search for target mRNAs and functionalanalysis included molecular function, biological process and cellular component. Thisstudy is the first identification of miRNAs and potential targets in Bouteloua gracilis.
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79.
The dinoflagellate algae Symbiodinium kawagutii encodes three differentially

regulated PsbO proteinsTania Islas-Flores1, Raúll E. Castillo-Medina1, Patricia E. Thomé1, Roberto Iglesias-Prieto1, Senjie Lin2, Huan Zhang2 and Marco A. Villanueva1,3
1Instituto de Ciencias del Mar y Limnología, Unidad Académica de Sistemas Arrecifales,Universidad Nacional Autónoma de México-UNAM, Prol. Avenida Niños Héroes S/N,C.P. 77580 Puerto Morelos, Q. Roo, México. 2 Department of Marine Sciences,University of Connecticut, 1080 Shennecossett Road, Groton, CT 06340, USA.3 Corresponding autor E-mail marco@cmarl.unam.mxThe PsbO protein is a photosystem II component with important environmentalimplications due to its close interaction with D1 protein, which has been identified asthe primary site of damage in endosymbiotic dinoflagellates after thermal stress. Webiochemically characterized a 28 kDa protein from Symbiodinium kawagutii andidentified it as the PsbO homolog (SkPsbO) through single band separation and partialpeptide sequencing.  Its chloroplast association was confirmed by western blot onphotosynthetic membrane preparations and immunolocalization. Analysis of a cDNAlibrary revealed three transcripts with different 5’ and 3’ UTR regulatory sequences.The coding sequences yielded three PsbO proteins differing by only one amino acidresidue. The protein sequences displayed all the characteristic domains and featuresof PsbO from other sources but with unique dinoflagellate algae amino acidsubstitutions whose role in regulation, albeit key to PSII function, remains to bedetermined.Study supported by Grant IN- 200409 from PAPIIT, DGAPA-UNAM to MAV, andundergraduate thesis scholarship to RC-M, the US National Science Foundation SmallGrant for Exploratory Research (SGER) OCE-0854719 to SL and HZ. Dr. TI-F wassupported by a postdoctoral fellowship from DGAPA-UNAM.
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80.
The family of E2F/DP transcription factors in maize. Genome-wide analysis,

phylogeny and gene expressionVictor Allan Sánchez-Camargo and Jorge Manuel Vázquez-Ramos1Facultad de Química,  Departamento de Bioquímica, Universidad Nacional Autónomade México, Circuito de la Investigación Científica, Ciudad Universitaria, C.P. 04510,Coyoacán, México, D. F. 1Corresponding author E-mail jorman@unam.mxE2F transcription factors and their dimerization partners were initially identified asproteins required for expression of essential genes for the entry and progression of S-phase during the cell cycle. More recent studies have shown that S-phase regulation isnot their only function and their role in many biological processes that include DNAreplication, mitosis, response to DNA damage and repair, differentiation, developmentand apoptosis has been demonstrated. Some members of the family may function astranscriptional activators, while others show repressor activity. During the cell cycle,the control of E2F activity depends on their interaction with the RETINOBLASTOMA-RELATED (RBR) protein family members, which are strong transcriptional repressors.During the G1/S transition, RBR is phosphorylated at multiple sites by D-typeCYCLIN/CYCLIN-DEPENDENT KINASE (CDK) complexes, causing its dissociation fromthe E2F/DP heterodimers, thus allowing transcriptional activation of their targetgenes. In maize, we have previously described members of the CYCD, CDKA and CDKBprotein families, complexes formed and kinase activity on RBR. In this study, weperformed a genome-wide analysis of the E2F/DP families in nine plant species. In allcases grasses had a larger number of family members than dicots. Moreover, thePoaceae group members show the formation of exclusive clades of protein sequences.We identified 12 E2F/DP genes in the maize genome, which show differentialexpression patterns in seedlings tissues and during seed germination, indicating apossible role in various processes during maize development.
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81.
In vitro culture of polyploid species of Agave: A model for genetic and epigenetic

studies on the speciesAyil-Gutierrez B*., Tamayo-Ordoñez Y, Tamayo Ordoñez M, Barredo-Pool F. y Sánchez-Teyer L.F.Unidad de Biotecnología y Unidad de Bioquimica* Centro de Investigación Científica deYucatán A.C. Mérida, Yucatán. Autor correspondiente: benjamin@cicy.mx;Bombin_370@hotmail.com.Agave is a species of economic and ecological importance to Mexico. Karyotype studieshave shown that this species may contain diploid to octoploid varieties. Even basicsunknown ploidización process in the species and because it is inferred that thesedemonstrate greater tolerance to biotic and abiotic factors, as has been based for
Brassica and Arabidopsis Trapogon, our research has been to task polyploid developmodels in vitro, in order to apply them in the study of basic understanding of geneticand epigenetic events that may be associated to polyploid plants ability to respondbetter to the above factors. In this work, standardized protocols for obtainingpolyploid species A. tequilana var Azul (2X), A. angustifolia var marginarta (2X), A.
angustifolia var Chelem Ki (6X), A. fourcroydes var Kitam ki (3X) and A. fourcroydes varSac ki (5X). Also evaluated physiological, genetic and epigenetic events positioning thepolyploid in vitro culture as a powerful tool for clarifying basics ploidización process ofthe species.



8th Symposium Mexico-USA 192

82.
Silent mutation in beta-glucosidase (glu2) from teosinte Z. diploperennisMatias Cervantes Carlos Alberto1, Espíndola Mateos Sergio1, Liliana HernándezGarcía1, Sánchez Rubio Manuel1, Pérez-Campos Eduardo1, Pina Canseco Maria delSocorro2, Hernández Cruz Pedro Antonio2, Cisneros Solano Alejandro3, AragónCuervas Flavio4 and Martínez Cruz Margarito1.

1Unidad de Bioquímica e Inmunología. Instituto Tecnológico de Oaxaca. Av. Ing. VíctorBravo Ahuja, No. 125, Esq. Calz. Tecnológico, C.P. 68030, Tel., 01 (951) 516 97 58,Oaxaca de Juárez, Oaxaca, México 2Centro de Investigación en Ciencias Médicas yBiológicas, UABJO. 3Escuela de Medicina Veterinaria y Zootecnia. 4Instituto Nacional deInvestigaciones Forestales, Agrícolas y Pecuarias, Campus Oaxaca. E-mail:carloscervantes.ox@outlook.com, martinezcu9@hotmail.comIn maize, two isoenzymes of -glucosidase known as Glu1 and Glu2 which are encodedby glu1 and glu2 genes, respectively, have a 90% identity at the nucleotide or aminoacid level. The main function of -glucosidase in maize is in the defense againstpathogens and herbivores by releasing toxic aglycones (hydroxamic acids). We areinterested in identifying and characterizing -glucosidases isoenzymes Glu1 and Glu2in some species of teosinte using molecular biology techniques. Seeds of teosinte
diploperennis were germined. At the fifth day of growth, total RNA was extracted usingTRIzol® reagent (Qiagen). The cDNA synthesis was performed using the One-step RT-PCR kit (Qiagen), with glu1 and glu2 primers reported in maize, the maize actin gene
Mac1 was used as control. The PCR products were analyzed on a 2% agarose gel withelectrophoresis conditions of 80V for 90 min. Approximately 100 bp and 150 bp werethe amplicon sizes of glu1 and glu2 respectively. The sequence of glu1 ampliconshowed 100% identity with the signal peptide of Glu1 maize protein. The sequence of
glu2 amplicon showed 100% identity with the coding sequence of Glu2 maize protein(102 pb) that allowed us to identify a change of a cytosine by a thymine that did notaffect the amino acid sequence (silent mutation), Now, we work in identifying morechanges in complete coding sequence of glu1 and glu2 that allows us to find structuraldifferences. It is thought that defense mechanism in maize has been preserved formore than ten thousand years.
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83.
Discovering the involvement of PpPLT genes in determinate growth of primary

root of cardón Pachycereus pringlei (Cactaceae)Mayra López-Valle1, Marta Matvienko2, Yamel Ugartechea-Chirino1,3, Joseph G.Dubrovsky1, Svetlana Shishkova1,4
1 Instituto de Biotecnología, Universidad Nacional Autónoma de México, A.P. 510-3,C.P. 62250, Cuernavaca, Mor., México. 2 CLC bio, 10 Rogers Street #101, Cambridge, MA02142, USA 3 Present address: Instituto de Ecología, Universidad Nacional Autónomade México, México, D.F., México. 4 Corresponding author E-mail sveta@ibt.unam.mxIn most angiosperms primary root grows for an extended period of time. Interestingly,as an adaptative advantage to long periods of drought, the primary root of severalspecies of the Cactaceae family have a of determinate growth pattern (Dubrovsky,1997; Shishkova et al. 2013). In these species growth of the primary root stops whenthe root apical meristem (RAM) becomes exhausted and cells at the root tipdifferentiate, and the molecular mechanisms of meristem exhaustion in Cactaceae arestill unknown.  We are interested in elucidation the role of PLETHORA (PLT) genes,encoding transcription factors from the AP2/EREBP superfamily, in determinate rootgrowth in Cactaceae. In Arabidopsis thaliana the partially redundant PLT genesregulate maintenance of the RAM (Galinha et al., 2007), and plt1 plt2 double mutantexhibits determinate growth of the primary and lateral roots (Aida et al., 2004).Previously in our group mRNA-seq of cDNA from primary root tips of Pachycereus
pringlei on the initial (when RAM is present) and terminal (when RAM is exhausted)phases of development was performed; and CLC bio Genomic Workbench programwas employed for de novo assembly of contigs. This permitted to identify five P.
pringlei homologs of the Arabidopsis PLT transcription factors. Analysis of virtualexpression levels indicates that all identified PpPLT genes are repressed in the P.
pringlei primary root tip during the terminal growth phase.The work was funded by UNAM-DGAPA-PAPIIT (IN204912).
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84.
Characterization of the expression conferred by the At4g12640  5' regulatory

region in transformed plants of Arabidopsis thaliana (L.), HeynhMaría Gloria Solís-Guzmán1*, José Fernando Alvarado Rodríguez1, Citlalli MejíaAlmonte1, Imelda Ramírez Bravo1, Ernesto Vázquez Chimalhua1, Miguel MartínezTrujillo1
1 Facultad de Biología, Universidad Michoacana de San Nicolás de Hidalgo. Morelia,Michoacán, México.*Corresponding author e-mail: gloriasolisg@gmail.comThe At4g12640 gene of Arabidopsis thaliana encodes a Spen type protein whosefunction is unknown. Spen type proteins have at least one domain that allows them tobind to RNA (RRM) and a SPOC domain that allows them to interact with otherproteins. Thus, these proteins are generally involved in gene regulation processes. Inthis work, we generated three gene constructs in which segments of 1500, 1000 and500 base pairs of the 5´ regulatory region were fused to the uidA::GFP reporter geneusing the Gateway® technology. A. thaliana plants were transformed by the modifiedfloral dip method obtaining efficiencies between 1 and 1.2%. Expression associated tothe vascular tissue was observed in the T1 transformed plants in the followingstructures: root, stem, cotyledon leaf, true leaf, stamens and gynoecium. These resultssuggest that the function of the At4g12640 gene might be associated with vasculartissue and in cells that will give rise to this tissue.
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85.
Partial characterization of a mango (Mangifera indica L.) MADS-type

transcription factor: expression at various fruit developmental stages and
molecular modelingMagda A. Pacheco-Sánchez1, Carmen A. Contreras-Vergara1, Gloria Yepiz-Plascencia1,Miguel A. Martínez-Tellez1, Aldo A. Arvizu-Flores2 and María A. Islas-Osuna1*.

1Centro de Investigación en Alimentación y Desarrollo, A.C., Carretera a la Victoria Km0.6 S/N. Hermosillo, Sonora, 83304 México. 2Departamento	 de	 Ciencias	 Quı́mico	Biológicas,	Universidad	de	Sonora,	Blvd.	Luis	Encinas	y	Blvd. Rosales S/N, Hermosillo,Sonora 83000, México. * Corresponding author E-mail: islasosu@ciad.mxMADS-box genes are a large family of transcription factors initially discovered for theirrole during organ identity of flowers and fruit ripening. In this work, a MADS-boxcDNA (MiMADS1) from mango was obtained and its expression was evaluated inmango fruit at various developmental stages. The MiMADS1 gene product wascompared and its DNA-binding domain was modeled. Relative expression of MiMADS1was evaluated by qRT-PCR and the 18S rRNA gene was used for data normalization.Hand harvested mango fruits cultivar Keitt from the different developmental stages(45, 75, 105 and 135 days post-anthesis or DPA) were used for total RNA extractionand cDNA synthesis. The Phylogenetic analysis of MiMADS1 was performed usingproteins from the SEP and AGL subfamilies from several fruits. The structure of the N-terminus of MiMADS1 was modeled as a homodimer and it was also docked to adouble strand DNA fragment. The MiMADS1 cDNA is 765 pb long and the codingprotein of 254 amino acids has a molecular weight of 29.7 kDa. MiMADS1 mRNAsteady state levels remained constant during mango fruit development and were up-regulated when mango fruits reached physiological maturity (135 DPA). TheMiMADS1 transcription factor is very similar to others MADS proteins expressed infruits like kiwi, tomato and strawberry and probably belongs to the SEP clade ofMADS-box proteins. The N-terminus of MiMADS1 was predicted as a loop, which hasseveral residues that interact with the DNA minor groove and the phosphatebackbone. MiMADS1 could have a role during development and ripening of this fruitMiMADS1 and it is an interesting model for understanding DNA binding fortranscriptional regulation.
We thank financial support from CONACYT project CB2012-01-178296.
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86.
Chromatin dynamics during plant cell proliferation.Sánchez M.P., Steckenborn S., Flores J., García-Ponce B., Alvarez-Buylla R.E., GutierrezC, Garay-Arroyo A., Petrone E.Instituto de Ecología, UNAM, México, D. F., México. Instituto de Ecología, UNAM,México, D. F., México. Instituto de Ecología, UNAM, México, D. F., México. Instituto deEcología, UNAM, México, D. F., México. Instituto de Ecología, UNAM, México, D. F.,México. Centro de Biología Molecular Severo Ochoa, Madrid, España. Instituto deEcología, UNAM, México,  D. F., México. Instituto de Ecología, UNAM, México, D. F.,México. Tel: 56228222#46869, mail: mpsanchez@ecologia.unam.mxPlant organogenesis occurs continuously over the entire lifespan and required acoordinated balance between cell proliferation and cell differentiation. Cellproliferation depends on a highly regulated series of events of which thetranscriptional control and DNA replication play essential roles. In both process,chromatin modifiers such as DNA methylases, histone modification enzymes and non-coding RNAs regulate the recruitment of DNA replication proteins or transcriptionalfactors to DNA. In the present work, we determine that some Arabidopsis genesencoding chromatin remodeling factors, such as Histone methytrasferases (HMT) andHistone acetyltrasferases (HAT) are preferentially expressed in proliferating cells,even some of them are cell cycle regulated as cyclins. This expression pattern suggestthat some epigenetic modifiers play essential roles in proliferative cells, in fact wefound that initiation of DNA replication requires an increase in acetylation of histoneH3 and H4, as well as in trimethylation of histone H3 at lysine 4 (H3K4me3).Furthermore, HAM1 a HAT also acts during cell proliferation. HAM1 is a nuclearprotein, which interacts with DNA replication proteins and its expression is restrictedto proliferating cells, where it behave as transcriptional regulator. This work providessome evidence of epigenetic implications on cell proliferation.The work was funded by CONACyT (152649; 180098; 180380; 167705; 105678) andDGAPA, UNAM (IB201212-2-RR281212; IN204011-3; IN203113-3; IN226510-3).
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87.
Transcriptional and protein-protein networks in gynoecium and fruit

development in ArabidopsisJ. Irepan Reyes-Olalde1, Víctor M. Zúñiga-Mayo1, Paulina Lozano-Sotomayor1,Humberto Herrera-Umbaldo1, Daniela Ramos-Cruz1,2, Jeanneth Pablo-Villa1, MarianaSotelo-Silveira1, Ricardo Chavez-Montes1, Rocio Escobar-Guzmán1, Karla González-Aguilera1, Nayelli Marsch-Martínez2, Stefan de Folter1
1Laboratorio Nacional de Genómica para la Biodiversidad (Langebio), CINVESTAV-IPN,Irapuato, Gto., Mexico, 2Departamento de Biotecnologia y Bioquímica, CINVESTAV-IPN,Irapuato, Gto., Mexico. sdfolter@langebio.cinvestav.mxGene regulation at the level of transcription is crucial for almost all biologicalprocesses in a cell or organism. Transcription factors (TFs) are sequence-specific DNA-binding proteins that are capable of activating and/or repressing transcription. Manymutants affected in development have been associated with altered expression levelsof TF genes. Therefore, the analysis of TF genes can be the basis for a betterunderstanding of plant developmental processes. Our lab identified various novel TFsaffecting gynoecium and fruit development in Arabidopsis. Moreover, we discoveredthat the hormone cytokinin is important for gynoecium and fruit development. At themoment, we are studying the genetic interactions among them and furthermore, togain a better understanding about how they function on the molecular level, matrix-based yeast two-hybrid screens are performed with known TFs involved in meristem,flower, and fruit development. The latest results will be presented
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88.
Analysis of genetic regulation of the reproductive structure in Arabidopsis

thalianaOlivares-Moreno Ricardo1*, Guevara-Olvera Lorenzo1, Muñoz-Sanchez Claudia Ivonne1,Gerardo Acosta García1**1 Instituto Tecnológico de Celaya, Departamento de Ingeniería Bioquímica, Ave.Tecnológico y A. García-Cubas, S/N, Col. Fovissste. C.P. 38010, Celaya, Gto, México E-mail:* rica_olivaresm@hotmail.com, **gerardo.acosta@itcelaya.edu.mx.In Arabidopsis thaliana, like most angiosperms, a flower has four sepals, four whitepetals, six stamens and two fused carpels. Specific combinations of homeotic proteinsdetermine the identity of the floral organs. However is still unknown how thesecombinations select their target genes. Interestingly for some homeotic proteins havebeen shown that their targets genes could depend on the developmental stage. Thenone biology question is how these different combinations occur and which group ofgenes are target of each. Genes have been identified, which when expressed have aspecific role in the development of carpels and stamens, as are SEPALLATA1 (SEP1),
SEP2, SEP3, APETALA 3 (AP3), PISTILLATA (PI), CRAWSCROW (CRC), SHATTERPROOF 1(SHP1), SHP2 and AGAMOUS (AG). And some combinations have already been reportedas for carpel development is AG, AP3, PI and SEP3 whereas for stamens is AG, AP3 andPI. In order to identify the genetic network regulated by AG and AP3, we performed aChIP analysis coupled to microarray (ChIP-chip), using different genetic backgrounds.So far, we have identified around fifty genes as putative targets genes of the homeoticcomplex AG-AP3. Currently, we are confirming the interaction between AG and AP3with the upstream intergenic region of a group of putative genes target, for this we areusing ChIP with AG and AP3 antibodies.
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89.
The ICK/KRP family of CDK inhibitors in maize: genome-wide analysis,

phylogeny and expression patternsFernando Rodrigo Rosas Bringas and Jorge Manuel Vázquez-RamosFacultad de Química,  Departamento de Bioquímica, Universidad Nacional Autónomade México, Circuito de la Investigación Científica, Ciudad Universitaria, C.P. 04510,Coyoacán, México, D. F. Corresponding author e-mail jorman@unam.mxIn eukaryotes, the cell division cycle is strictly regulated by cyclin-dependent kinases(CDKs) together with specific cyclin partners. The activity of CDKs can be regulatedpositively or negatively by transcriptional regulation, binding by other proteins,phosphorylation/dephosphorylation and proteolysis of the cyclin partner. Whilebinding by cyclins activates CDKs, CDK inhibitors (CKIs), generally low-molecular-weight proteins, bind to CDKs and inhibit their activities. In plants, two families of CKIsare known. The first has a conserved C terminus domain that shows a limitedsimilarity to the mammalian KIP/CIP inhibitor p27Kip1. This family of proteins inArabidopsis is referred to as ICKs (interactors/inhibitors of cyclin-dependent kinase),and also as KRPs (Kip-related proteins). Recently, a second family of CKIs wasdescribed as the SIM/EL2 family. In maize, we have previously described members ofthe CYCD, CDKA and CDKB protein families, the complexes they form and kinaseactivity on specific targets. In this study, we performed a genome-wide analysis of theICK/KRP family in maize and we identified at least ten genes, although two of themmay be pseudogenes. According to the analysis of sequence and phylogeny of theICK/KRP gene family in maize, these are present in only two of the three classesknown; additionally they show differential expression patterns in different tissues ofseedlings, suggesting a possible role in various processes during the development ofthe plant
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90.
Analysis of differentially expressed genes during the transition from the

vegetative to reproductive stage Agave tequilanaJosé Natzul Santoyo Villa1, June Simpson Williamson1,2
1 Centro de Investigación y Estudios Avanzados del I.P.N. Unidad Irapuato, Km. 9.6Libramiento Norte Carr. Irapuato-León 36821 Irapuato Gto. México 2Correspondingauthor E-mail jsimpson@ira.cinvestav.mx
A. tequilana is a perennial monocarpic species exploited commercially for theproduction of tequila. Initiation of bolting signals that plants are ready to harvest andthis process must be controlled in order to reduce loss of stored carbohydrates. Thedevelopment of transcriptome analysis based on deep RNA sequencing is a verypowerful and reliable tool to perform the identification and quantification of almost alltranscripts present in a cell or tissue, either in a specific developmental stage orphysiological condition. We are currently carrying out an analysis of genes expresseddifferentially at four distinct stages during the transition from the vegetative to thereproductive stage of Agave tequilana, ,in order to identify the genes that induce andregulate the transition and gain a better understanding at the genetic and biochemicallevel of this process in Agave tequilana,Issuer ID 00016, Topic Plan developmental process.



XV Congress of Plant Biochemistry and Molecular Biology 201

91.
Effect of HDAC and HAT inhibitors on pathogenicity in Phaseolus vulgaris L. by

the fungus Macrophomina phaseolina (Tassi) Goid.Nubia Andrea Villota-Salazar*, Sanjuana Hernández-Delgado, Juan Manuel González-Prieto.Laboratorio de Biotecnología Vegetal, Centro de Biotecnología Genómica, InstitutoPolitécnico    Nacional. Reynosa, Tamaulipas 88710, México. * Corresponding author.E-mail:  nvillotas1000@alumno.ipn.mxEpigenetic regulatory mechanisms are responsible for the establishment of thephenotype in eukaryotes. DNA methylation and histone modifications controlregulation of information stored in the genome, throughout the entire series ofbiological events that in time lead to specialization of a cell and its differentiation;pathogenicity involves cell differentiation. The use of chromatin remodeling enzymeinhibitors is a strategy to inquire about the biological consequences of chromatinmodifications in organisms. Macrophomina phaseolina (Tassi) Goid., is a plantpathogenic fungus with a broad host range (more than 500 plant species) includingcommon bean (Phaseolus vulgaris L.). Common bean is the most important grainlegume crop for human consumption in the world. We used the histone deacetylasesinhibitor trichostatin A (TSA), the histone acetyltransferases inhibitors CPTH2 andgarcinol to assess their effects on growth and development of M. phaseolina, as well asfungal pathogenicity in P. vulgaris. TSA, CPTH2 and garcinol affected both daily growthrate and macroscopic morphology of fungal colonies in solid minimum medium as wellas microsclerotia diameter. In greenhouse experiments, pathogenicity of M. phaseolinain V3 growth stage plants was significantly decreased by TSA. These results show theimportance of acetylation/deacetylation in cellular differentiation process of M.
phaseolina and also suggest that this mechanism of epigenetic modification is closelyassociated to regulation of genes involved on pathogenesis of the fungus in P. vulgaris.
SEP CONACYT  CLAVE 84557. SIP-IPN CLAVE 20113536.  SIP-IPN CLAVE 20120476.SIP 20131804.
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92.
Molecular analysis and identification of genes from the light signaling pathway,

the circadian clock and crassuleacean acid metabolism in Agave tequilanaAlfredo Sánchez-Villarreal, Elmi Roseida Cen-Cen and Aída Martínez-HernándezColegio de Postgraduados campus Campeche Corresponding author:asanchezv@colpos.mx, aidam@colpos.mx
Agave genus comprises monocotyledonous, monocarpic, succulent plants, whoseprincipal feature is their capability to tolerate and develop under extremeenvironmental conditions such as drought, high salinity, excessive irradiance, betweenothers. Agaves withstand these harsh conditions by their physiological, morphologicaland metabolic traits, which includes the crassuleacean acid metabolism (CAM).However until recently few molecular and transcriptomic data were available tounderstand these biological process, but the Agave tequilana 35,000 EST database hasopened a path to study these magnificent plants. To understand agaves physiology inan holistic and comprehensive way, we have searched the database for genes involvedin CAM metabolism, light reception and the circadian clock. The later has been relatedto plant performance, stress tolerance and homeostasis, while the light is a key factorin entraining the clock in temperate plants. However the role of the circadian clock insubtropical plants is widely unknown, particularly in CAM plants. Furthermore theclock can be modulated by metabolic signals derived from carbon metabolism, thusCAM metabolism in Agave may override the clock transcriptional control. Currently,we have identified key components of the light signal transduction pathway includingblue (CRY1, CRY2, PHOT1, PHOT2) and red light (PHYA, PHYC) photoreceptors and keyenzymes from the CAM metabolism (PEPC, PPCK, NADP-ME, PEPCK). From thecircadian clock machinery, we found core components as LHY, GI, TIC and members ofthe pseudo-response regulator family, as well as the F-box family ZTL, LKP2 and FKF1.The study of the transcriptional behavior of these set of genes under differentenvironmental conditions may allow us to understand their role in environmentsensing, and ultimately the role and interaction between the circadian clock and CAMmetabolism.
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SECONDARY METABOLISM-PLANT NUTRITION

93.
Antioxidant response and triterpene production by jasmonic acid elicitation in

Jatropha curcas cell suspension culturesGonzalo Guillermo Lucho Constantino, Fabiola Zaragoza Martínez, Teresa PonceNoyola, Fernando Esparza García, Carlos Cerda Martín Rojas, Ana Carmela RamosValdivia.
1Departamento de Biotecnología y Bioingeniería, Centro de Investigación y de EstudiosAvanzados del Instituto Politécnico Nacional. Av. Instituto Politécnico Nacional 2508,C.P. 07360, México, D.F., México. 2Departamento de Química, Centro de Investigación yde Estudios Avanzados del Instituto Politécnico Nacional. Av. Instituto PolitécnicoNacional 2508, C.P. 07360, México, D.F., México. 3Departamento de Biotecnología,Centro de Desarrollo de Productos Bióticos, Instituto Politécnico Nacional (CEPROBI-IPN), C.P.62730, Morelos, Yautepec, México. 43Corresponding author E-mailaramos@cinvestav.mxJasmonic acid (JA) is a linolenic acid-derived, which has a dual function asphytohormone and signal molecule when is used as elicitor of secondary metaboliteproduction and oxidative defense. It has been reported that Jatropha curcas plantstolerate different types of stresses, so their response to JA was investigated. Cellsuspension cultures of J. curcas elicited with 400 M of JA for 198 h resulted in athreefold increase of ascorbate peroxidase, peroxidase and catalase activities. Afterelicitation the production of antioxidant Lupane type pentacyclic triterpenes: lupeoland butulinic acid increased 4 and 2 times while hydrogen peroxide and lipidperoxidation (MDA) contents were only slightly high. Our results suggest that in J.
curcas cell cultures JA modulate the triterpene production concomitant with anantioxidative defense mechanism.



8th Symposium Mexico-USA 204

94.
A new experimental model to study primary and secondary metabolism in

Capsicum chinense Jacq.: cell suspension from placentasMaría de L. Miranda-Ham1, 2, Jemina Tuyub-Che1, Fray M. Baas-Espinola1 and LizbethA. Castro-Concha1
1Unidad de Bioquímica y Biología Molecular de Plantas, Centro de InvestigaciónCientífica de Yucatán, A.C., Calle 43 No. 130, Chuburná de Hidalgo, C.P. 97200, Mérida,Yucatán. 2Corresponding author E-mail mirham@cicy.mxHabanero peppers (Capsicum chinense Jacq.) accumulate capsaicinoids in the placentaltissue in blister-like structures. These compounds are of great commercial interestgiven their many applications in different industries. Since the location of the enzymesthat synthesize capsaicinoids coincides with those involved in the production of theirprecursors, placentas are considered an excellent model to study the regulation ofboth primary and secondary metabolisms. A single cell suspension has been obtainedfrom placentas of green immature habanero pods in MS medium without growthregulators. This cell suspension has been propagated for over a period of six months.The characterization of the cell suspension comprised growth parameters, such asfresh weight, dry weight and number of cells per fixed volume, and viability. Growthdata indicated that the cell culture accumulated a maximum biomass of 1.34 g after 36days. Its viability is above 80% and the microscopic observation of a sample showedisolated single cells, with numerous chloroplasts, even after this six-month period.The work has been funded by CONACYT (Project No. 000000000168545).
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95.
Los genes hisCl e hisC2 están involucrados en la producción de ácido indol-3-

acético y están altamente conservados en cepas de Azospirillum brasilenseSaúl Jijón Moreno, Cynthia Marcos Jiménez, José Joaquín Aguilar Piedras, Iván RicardoGallardo Echeverri and Beatriz Eugenia Baca.Centro de Investigaciones en Ciencias Microbiológicas, Benemérita UniversidadAutónoma de Puebla. Edif. 103J, Ciudad Universitaria, Av. San Claudio S/N. Puebla Pue.México. Correnponding autor E-mail: beatrizebaca@gmail.comSome Azospirillum strains can produce significant amounts of IAA and can increaseIAA production when medium is supplemented with tryptophan (Trp). Thebiosynthesis of IAA, among other growth regulators, by Azospirillum could explain theenhancement of plant root development and the concomitant improvement of mineraland water uptake by roots. Such effects make these microorganisms beneficial ascomercial inoculum in agronomical important crops. IAA is a metabolite derives fromTrp by several pathways and can also be synthesized by Trp-independent route inplants and bacteria. More that one pathway could be present in bacteria. Physiologicalevidence for different Trp-dependent pathways for IAA synthesis in Azospirillum
brasilense has been reported. The indole pyruvate (IPyA) route is one of the mainpathways for IAA synthesis from Trp (Trp-IPyA-indole-3-acetaldehyde (IAald)-IAA),catalyzed by the key enzyme indole pyruvate decarboxylase (IPDC); and for thearomatic amino acid aminotransferases (AAT).We cloned and sequenced the genes encoding AAT1 and AAT2 (hisC1 and hisC2 genes,respectively). It was determined production of IAA and AAT activity in the mutant
hisC2::kmR from A. brasilense. IAA production was reduced significantly compared withthe wild-type production (up to 60% less). Analysis of genes obtained from severalstrains isolated from different origin show that hisC1 is highly conserved. Datepresented suggested that AAT1 activity plays a role in Azospirillum–plant interactions.Acknowledgements: This work was supported by a grant of Consejo Nacional deCiencia y Tecnología (CONACYT), Grant CB-2010-01-154914



8th Symposium Mexico-USA 206

96.
Regulation of Deoxyxylulose phosphate synthase from Arabidopsis thalianaMarel Chenge-Espinosa, Patricia León MejíaDepartamento de Biología Molecular de Plantas, Instituto de Biotecnología, UNAM,Cuernavaca, Morelos, Corresponding author email: patricia@ibt.unam.mxIn plants, there are two metabolic pathways for the synthesisof isoprenoids: the mevalonate pathway and the MEP pathway. The MEPpathway takes place in the chloroplast. The first step of the pathway is catalyzed bythe enzyme 1-deoxy-D-xylulose 5-phosphate synthase (DXS) which is a limiting step ofthe pathway. Previous studies have shown that the expression of the different genes inthis pathway is coordinated. In mutants of the pathway the protein levels of DXSincrease but the rest of the proteins are reduced. A similar effect is observed in thepresence of fosmidomycin, an herbicide that blocks the second enzyme of the MEPpathway. These results have let us to suggest that this constitutes a feedbackmechanism in response to the demand of the IPP and DMAPP final products. In thepresence of fosmidomycin the half-life of DXS increases to more than 12 hours incomparison to a half-life of 80 minutes in the absence of this inhibitor. We concludedthat DXS is posttranslational regulated.  To analyze any potential posttranslationalmodifications that the DXS protein could suffer, we performed 2D- gels proteinanalysis of wild type plants treated with and without fosmidomycin. Western blot anti-DXS analysis shows, differences in the migration of this protein in the samples treatedwith the inhibitor, several points were recognized by the DXS antibodies suggestingthat posttranslational modifications that change its isoelectric point and migrationmight probably related to the DXS stabilization. We are interested in wether there aredifferences between treatments, with and without fosmidomycin, in various aspects.For this purpose we are looking for DXS’s interactors in both conditions bycoimmunoprecipitations. We also know that DXS is more stable in presence offosmidomycin, but we want to know if DXS is also more active in those conditions, forthat reason we are going to determine DXS enzymatic activity.
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97.
Strawberries with high amounts of nutraceutical antioxidant flavonoidsMaría Guadalupe González Cruz,  Edmundo Lozoya Gloria, María Esperanza Ayala GilCentro de Investigación y de Estudios Avanzados del Instituto Politécnico Nacional(Cinvestav), Irapuato, Mexico. Corresponding author E-mail: fhs@cicy.mxLa fruta de la fresa (Fragaria vesca L.) de la familia de las rosáceas es muy apreciadoen general por su sabor y color. Además, cuenta con una cantidad considerable demetabolitos secundarios con propiedades antioxidantes, incluyendo compuestosfenólicos, que están asociados con la prevención de las enfermedadescardiovasculares, para reducir la inflamación y actividad anti-cáncer. El contenido dealgunos compuestos fenólicos son modificados por factores tales como las técnicas decultivo, las condiciones de crecimiento, y el proceso de maduración entre otros.También, la exposición de frutas a condiciones de tensión con varios agentes bióticos yabióticos tales como la radiación UV, agentes patógenos, parásitos, las lesiones y laexposición a temperaturas extremas; afecta directamente el contenido de compuestosfenólicos. Anteriormente, en nuestro laboratorio hemos creado las condiciones paraaumentar la cantidad de flavonoides y después de la irradiación UV de antocianina. Eneste trabajo se presentan los resultados de otros tratamientos como el ácido salicílico,metil jasmonato y la combinación de la radiación UV con éstos en cuanto al contenidoen flavonoides frutas fresas. El objetivo es aumentar aún más los flavonoidesantioxidantes y estabilizar la respuesta al estrés. Un análisis cuantitativo se llevó acabo utilizando el espectrofotómetro y HPLC, para medir el contenido total deflavonoides, la actividad antioxidante y la antocianina, así como fisetina, quercetina ypelargonidina específicamente.
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98.
In vitro cytotoxicity and antibacterial activities of Callistemon citrinus (Curtis)

SkeelsPatricia Rios Chavez, Jorge Molina-Torres, Ivette Montaño-Ñeco, Enrique Ramírez-Chávez, Indira Guzmán-HernándezUniversidad Michoacana de San Nicolas de Hidalgo, Morelia, Mexico. CINVESTAV U.Irapuato, Irapuato, Mexico. Tel: 58044625 ext 104 y 111, mail: p garciamoran@yahoo.com.mxLas especies de Callistemon son usadas en México como plantas ornamentales, sinembargo en otros países son usadas en la medicina tradicional. El presente estudioevaluó las actividades antibacterial y citotoxica de Callistemon citrinus en base a laedad fisiológica y parte de la planta usada, en un esfuerzo para darle un valor agregadoa esta planta. Se evaluó la actividad microbiana de extractos etanólicos de hoja y floresde dos edades de la planta C. citrinus. Se utilizo el método de difusión en agar para ladeterminación antimicrobiana se encontró que los extractos de hoja y flores de unaplanta de 20 años tienen un efecto inhibitorio sobre las siguientes bacterias:Escherichia coli, Salmonella spp, Klebsiella pneumonia, Staphylococcus aureus,Staphylococcus epidermidis, y Staphylococcus saprophyticus, mientras que losextractos de hoja y flores de una planta de 4 años tuvieron un efecto ligeramentemenor que los de la planta de 20 años. Se usó Artemia salina para los ensayos decitotoxicidad, se encontró que los extractos de hoja de ambas edades presentabanactividad citotóxica para Artemia salina (CL50 ¿600 1g1ml), mientras que los extractosde flor de 4 y 20 años no presentaron actividad citotóxica. Se encontraron 17 terpenosen los extractos etanólicos de C. citrinus sin embargo la concentraciones de estos fuediferente dependiendo del tejido y la edad fisiológica de la planta.
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99.
Evaluation of in vivo antitumour and antioxidant activity of proteins and

cytotoxic effect of peptides from Bixa orellana L. seedsLuis J Coronado-Cáceres1, Eugenia Lugo-Cervantes2, Ana M. Puebla-Pérez3, MargaritaAguilar-Espinosa1, Omar Alcaras2, Juan C. Mateos-Díaz2, Renata Rivera-Madrid1,4
1 Centro de Investigación Científica de Yucatán calle 43 No. 130 Col. Chuburná deHidalgo, C.P. 97200, Merida Yucatán, México 2 Centro de Investigación y Asistencia enTecnología y Diseño del Estado de Jalisco, A.C., 44270. Unidad Guadalajara, Jalisco,México 3 Centro universitario de ciencia e ingeniería de la Universidad de Guadalajara.Calzada Marcelino García Barragán y Olímpica, Sector Reforma C.P44430, GuadalajaraJalisco, México 4 Corresponding author e-mail: renata@cicy.mxBiologically active proteins and peptides have become important products as a resultof new knowledge of their functional and biological activities, such asantihypertensive, hypocholesterolemic, antimicrobial, antithrombotic and antioxidantactivities, as well as their possible anticarcinogenic use. Seeds including soy beans(Glycine max L.), cacao beans (Theobroma cacao L.) and amaranth seeds (Amaranthus
hypochondriacus) have received widespread study, and have shown proteins withantitumour activity and peptides with cytotoxic effects on cellular proliferation indifferent cancer cell lines. Bixa orellana seeds have a protein content of 11-17% andpossess storage proteins which have been shown to possess biological activities,especially albumins, which are water-soluble proteins. These were shown to possessantitumour and antioxidant effects in vivo by ABTS and ORAC-FL methods.Furthermore, albumin hydrolysates hydrolysed with digestive enzymes and alcalaseproduced peptides which were purified by FPLC. Their fraction termed C5demonstrated 99% cytotoxic activity on cellular proliferation at 10 µg/ml. Thisfraction was found in both hydrolysates produced with digestive enzymes and thosehydrolysed by alcalase. The study was carried out on transformed L5178Y mouselymphoma cells.Acknowledgments: Consejo Nacional de Ciencia y Tecnología (CONACYT) No. 98508.Luis J Coronado-Cáceres was supported by CONACYT MSc. grant (No427738/265366).
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100.
Effect of chitosan on transcript levels of genes related to defense responses in

grapevines (Vitis vinifera L.)Dahlia María Núñez-Hernández, Emmanuel Aispuro-Hernández, María AuxiliadoraIslas-Osuna, Irasema Vargas-Arispuro, Miguel Ángel Martínez-Téllez.Centro de Investigación en Alimentación y Desarrollo, A.C. Corresponding author E-mail eaispuro@ciad.mx
Vitis vinifera is susceptible to several fungal diseases that affect grape productionworldwide. The use of chemical fungicides has been the main control method, but ithas led to the emergence of resistant strains among other unwanted side effects.Therefore, there is an increasing interest in finding new natural alternatives to inducethe natural resistance of plants. Chitosan has been proven to exert antifungal activityagainst a large variety of phytopathogenic fungi and, in grapevine leaves it is reportedto induce an increment in the enzyme activity of pathogenesis-related proteins andtheir corresponding genes. The aim of this study was to evaluate the effect of chitosanon the genic expression of chitinase (CHI), β-1,3-glucanase (GLU), phenylalanineammonia-lyase (PAL) and chalcone syntase (CHS), and their relation with theinduction of resistance in grapevine against the phytopathogenic fungal model Botrytis
cinerea. We demonstrated that the application of chitosan reduced the infectiondevelopment in leaves of treated grapevines. Leaves infected 24 and 48 h aftertreatments application were less susceptible to infection. Chitosan influenced theexpression of the evaluated genes in dependence of the concentration and the timeelapsed after application. The most obvious changes were observed in the transcriptlevels of GLU and CHI with a higher accumulation than in controls. A positivecorrelation between the expression of PAL and CHS was observed only in treatedplants. Interestingly, the increase on the expression of GLU and CHI correlates with thedecrease in the fungal development in grapevine leaves.
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101.
Metabolic characterization during the seed ontogeny of Brachypodium

distachyon (L.) P. Beav. (Poaceae):  an interesting case of replacement of -
glucans by -glucans as main storage compoundsEstrada-Luna, Andrés Adolfo1,2,3; Villalobos Murillo Viviana1; Tiessen, Axel1

1Laboratorio de Metabolómica y Fisiología Molecular. Departamento de IngenieríaGenética. Unidad Irapuato. CINVESTAV-IPN. 2Escuela de Agronomía. Universidad DeLa Salle Bajío. Av. Universidad 602, Col. Lomas del Campestre. León, Gto., México. C.P.37150. 3Correspondingauthor E-mail: aestrada@ira.cinvestav.mxorael103018@udelasalle.edu.mx
Brachypodium distachyon (L.) P. Beauv. is a Poaceae that is emerging as a new plantmodel for temperate grasses. The Brachypodium genome has been sequenced butmetabolic information is rather limited. In order to gain knowledge of the seedbiochemical composition during development, we measured metabolites (e.g. solublesugars, total amino acids, starch and (1-3), (1-4)- -D-Glucan), in 5 differenttissues/organs (embryo, endosperm, lemma, palea and lodicules) during seedontogeny. Reserve carbon in Brachypodium seeds is stored mainly as (1-3), (1-4)- -D-Glucan, starch and sucrose, which varied in concentration and proportion accordingthe developmental stage and the tissue evaluated. The nucellus contained lowconcentrations of starch (~15 umol/g DW) before fertilization. Embryo starchincreased as the seed maturated reaching the highest values at the dry stage (~200umol/g DW). Unexpectedly, endosperm starch decreased continuously (on weightbasis) during maturation until it reached low values (~20 umol/g DW). In
Brachypodium seeds, the endosperm contained low traces of -glucans (0-2.17 mgL-1)at the initial stages (few days after fertilization), and then after cellularization, the -glucan concentration steadily increased till seed maturation when the highest valueswere recorded (~1,881 mgL-1). Sucrose content was higher in the embryo than in theendosperm. Sucrose levels in the embryo reached the highest values (~200 umol/gDW) at the final stage (dry seed). In contrast to this, in the endosperm were highestafter fertilization (75 umol/g DW), and decreased gradually as the seed ripen (~0.5umol/g DW). Lemma and palea had high concentrations of chlorophylls andcarotenoids. In these structures, sucrose, glucose, fructose, total amino acids andstarch concentrations were high during early stages of anthesis and graduallydecreased during seed development. We conclude that in Brachypodium each of theseed structures has a distinctive metabolism during development, which may berelated to its physiological function.
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102.
Involvement of the octadecanoic pathway in the induction of alkaloid

biosynthesis in cell suspensions of Argemone mexicanaCecilia Guízar-González, Miriam Monforte-González and Felipe Vázquez-Flota1Unidad de Bioquímica y Biología Molecular de Plantas, Centro de InvestigaciónCientífica de Yucatán, Calle 43 No. 130, Chuburna CP 97200 1Corresponding author:felipe@cicy.mxCell suspensions of Argemone mexicana (chicalote) accumulate significant amounts ofthe benzophenanthridine alkaloid sanguinarine without requiring the exposure toelicitors of secondary metabolism. However, when challenged with yeast extract (YE)or methyl jasmonate (MeJa), a limited induction occurred within the first 72 h ofexposure. The magnitude of the response increased when both elicitors weresequentially applied. In order to establish if the response to these compoundsoccurred via independent pathways or share common elements, cell suspensions wereexposed to YE and diethyldithiocarbamic acid (DIECA), an inhibitor of jasmonates’biosynthesis. Although YE induction of sanguinarine accumulation was abolished byDIECA, its content maintained the same level as in non-induced cultures. Interestingly,MeJa exposure partially reverted the inhibitory effects of DIECA suggesting that
Argemone cell suspensions response to YE may involve jasmonate participation.Supported by CONACyT
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103.
Alkaloid distribution in Argemone mexicana tissues associated to transcript

accumulationJorge F. Xool-Tamayo1,2, Manlio M. Graniel-Sabido2, Miriam Monforte-González1,Gumersindo Mirón-López2 and Felipe Vázquez-Flota1,3
1Unidad de Bioquimica y Biología Molecular de Plantas, Centro de InvestigaciónCientífica de Yucatán, Calle 43 No. 130, Chuburna CP 97205 2PosgradoInterinstitucional en Ciencas Química y Bioquímicas, Facultad de Química, UniversidadAutónoma de Yucatán. 3Corresponding author: felipe@cicy.mx.
Argemone mexicana (chicalote) belongs to the Papaveraceae family. It producesbenzylisoquinoline alkaloids (BIAs), which may explain its use for medicinal purposes.
Argemone BIAs belong to the benzophenanthridine and protoberberine families. It isone of the few plant species producing both types of BIAs. Alkaloid distribution followsa specific tissue pattern associated to development. In this way, sanguinarine andchelerythrine (benzophenanthridines) and berberine (protoberberine) weredifferentially accumulated in roots and aerial tissues. In mature plants sanguinarineoccurred in roots and seeds; whereas, berberine and chelerythrine were observedthroughout the entire plant. On the other hand, in growing seedlings, sanguinarine wasearly detected, both in radicles and hypocotyls. In contrast to mature plants, berberinein seedlings was detected in roots, but only after hypocotyls had emerged.Interestingly, when the first pair of true leaves was formed, this alkaloid wasrestricted to the aerial tissues. These results suggest that the biosynthetic ability of thedifferent tissues is modified during the early development and results will be analysedassociated to their transcriptional profiles.Supported by CONACyT
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104.
Physiological, biochemical and molecular effects of applying immobilized urease

to habanero pepper (Capsicum chinense Jacq.)Ileana Echevarría-Machado1, 3, María de Lourdes Villalonga1, 2, Mildred Rubi Carrillo-Pech1, Lizbeth Castro-Concha1 and María de Lourdes Miranda-Ham1
1Unidad de Bioquímica y Biología Molecular de Plantas, Centro de InvestigaciónCientífica de Yucatán, A.C., Calle 43 No. 130, Chuburná de Hidalgo, C.P. 97200, Mérida,Yucatán. 2Universidad de Matanzas, Matanzas, Cuba. 3Corresponding author E-mail:ileana@cicy.mxNitrogen is fundamental for plant growth and development. Given that mostagricultural soils rarely contain enough N, it must be provided in the form offertilizers. Their application, though helping to improve productivity, also inducesdetrimental consequences to the environment. Hence the development of enhancedefficiency fertilizers (EEFs) has acquired a renovated relevance. They extend theduration of N release/availability to soils improving yields. Immobilized enzymes havebeen used to control N release, so the physiological, biochemical and molecular effectsof the use of immobilized urease were studied in habanero pepper seedlings.Seedlings, growing under hydroponic conditions, were subjected for 30 days with oneof the following treatments: 1 mM KNO3, 7 mM urea, 3 mM urea + immobilized urease,7 mM urea + immobilized urease, and without N. Growth parameters (fresh and dryweights, plant height and leaf number), along nitrogenous compounds (nitrate,ammonia, amino acids and total protein), and nitrate reductase and glutamatedehydrogenase activities and gene expression (CcNRT2, NR) were evaluated. Resultssuggest that the application of immobilized urease could be a feasible strategy toimprove N usage when urea is used as fertilizer to cultivate habanero pepper.The work has been funded by TWAS-CONACYT (3240255078) and SEP-CONACYT(Project No. 169041).
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105.
Quantification of aloin by HPLC on crops of Aloe vera that growing under

different environmental conditions at Yucatán State, MéxicoMirbella Cáceres-Farfán, Pablo Manuel Sansores-Peraza, Canché-Escamilla Gonzalo,Felipe Barahona-Pérez, Martha Méndez González, Eduardo Balám Uc, Rocío Borges-Argáez*Centro de Investigación Científica de Yucatán, A. C. Calle 43 No. 130 Col. Chuburná deHidalgo, C.P 97200, México *Corresponding autor E-mail rborges@cicy.mx
Aloe vera, which is originated from Africa, it is well recognized by its extremely highutilization and its ability to adapt on various environmental conditions, making it easyto cultivated on other parts of the world. Its exudate (acibar) contain numerousbiologically active compounds, the most well known of which is aloin (a drasticlaxative). In Yucatán it is cultivated by temporarily (the most common by farmers) andwatering conditions. The aim of this study is the quantification of aloin in exudates of
Aloe vera growth under different environmental conditions (dry and hot seasons) byHPLC. The samples were collected monthly on Maxcanú (sites A and B) and Chicxulub(site C), Yucatán. From august to june. The exudates were filtered by using a C18column and analyzed by Zahn Method in a Flexar Perkin Elemer HPLC on Alltech C18column (250 x 4.6 mm, 5m) at 27º C . The method used a gradient elution ofmethanol and water, and the UV detector was settled at 294 nm. 20l of the sample(1mg/ml) were injected for each collection site with three replicates. Calibration curvewas made with sigma aloin at the concentration from 0.01-0.9 mg/ml. We observedthat the aloin content in sites A and B was the same trend, Aloin content increase atdry season (November-may) having a highest concentration in april and february,respectively. Site C showed irregular behavior in aloin content in both seasons. All ofthem presented the best content of aloin under dry or hot seasons.The work was funded by Fondo Mixto (FOMIX) CONACYT Gobierno del Estado deYucatán (proyect number 170130)
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106.
Isolation and chemical modification of quinones of Aloe vera and their biological

evaluation against phytopatogenic bacteriaPamela Colli Acevedo, Mirbella Cáceres Farfán, Pablo Sansores Peraza, Eduardo BalamUc, Gonzalo Canche Escamilla, Felipe Barahona Pérez and Rocío Borges ArgáezUnidad de Biotecnología, Centro de Investigación Científica de Yucatán, Calle 43 No.130 Colonia Chuburná de Hidalgo Corresponding author E-mail rborges@cicy.mx
Aloe vera is a specie belonging to the Aloe genus known for its medicinal andtherapeutic properties. In Mexico, the commercialization of this specie is focused onthe leaves, being Tamaulipas (4,550 hectares) and Yucatan (280 hectares) the mainplaces of production. In contrast, the root of this specie (rich in phenolic compounds)is discarded. The roots elaborate many interesting secondary metabolites,predominantly; free anthraquinones and anthrones, and their extracts showantimicrobial activities against different pathogenic bacteria. In order to find newapplications for this crop, this work focused on the isolation and chemical modificationof quinones from roots of A. vera and its evaluation against strains of Xanthomonas
campestris pathovar carotae, Pectobacterium carotovorum subsp. carotovorum and
Pseudomonas syringae pathovar pisi which are phytopathogenic bacteria that affectsome crops of commercial importance. The root dry material was extracted withmethanol and then partitioned with ethyl acetate (EtOAc). The EtOAc extract wasfractionated by successive column chromatographic procedures until purification ofthe quinones aloesaponarin I (4.43%), aloesaponarin II (0.2%), desoxyerythrolaccin(0.63%), laccaic acid D methyl ester (0.59 %) and aloesaponol I (0.49%). Additionally,some derivatives were obtained. The compounds were characterized by spectroscopicand spectrometric techniques. Desoxyerythrolaccin (MIC = 46.87 µg/mL) and laccaicacid D methyl ester (MIC = 93.75 µg/mL) showed antibacterial activity against X.
campestris pv. carotae. In conclusion, the roots of A. vera from Yucatan containquinones showing antibacterial activity against phytopathogenic bacteria that affectcrops of commercial interest.The work was funded by Fondo Mixto-Gobierno del Estado de Yucatán, CONACYT(Project number 170130)
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PLANT MOLECULAR SYSTEMATICS AND BIODIVERSITY

107.
Deep-sequencing transcriptome analysis of cycad Dioon edule, a non-model

speciesJosé Pablo Lara-Ávila1, 1KP Project Consortium*, Diego Rivera-García2, Fret Cervantes-Días2 and Angélica Cibrián-Jaramillo2
1Facultad de Agronomía y Veterinaria, Universidad Autónoma de San Luis Potosí, SanLuis Potosí, SLP, MX. 2Ecological and Evolutionary Genomics Laboratory, LaboratorioNacional de Genómica para la Biodiversidad (LANGEBIO), CINVESTAV-IPN campusGuanajuato, Irapuato, Gto, MX. *1KP Project Initiative. Corresponding author:acibrian@langebio.cinvestav.mx
The adaptation of species to ecological niches is a common and dynamic mechanism,however the genomic bases that allow the adaptive variability of species are littleknown. Cycads (Cycadophyta) are a group of plants belonging to a lineage ofgymnosperms with a 300 million years-old long evolutionary history including majorenvironmental and landscape changes, driven in part by human activity and part byclimate change. Recent evidence suggests that cycads are a dynamic group withundergoing diversification. The genome of cycads therefore constitutes the linkbetween the origins of seed plant and gymnosperms diversification under a dynamicenvironment. We used data from the 1KP Project Consortium(http://www.onekp.com/index.html) to functionally annotate the transcriptome of
Dioon edule. We explore the contribution of retrotransposons in genome size andevolution in cycads, and the prediction of biosynthetic pathways of secondarymetabolites shared with their cyanobacterial symbionts. The application of Next-generation (NextGen) sequencing technologies, such as RNA sequencing (RNAseq), tonon-model species like Dioon edule, will enable us to get novel insights about thegenomic basis of cycads and gymnosperms’ adaptive variability, in an ecological,evolutionary and phylogenetic context.ACJ - Científica Básica SEP-CONACYT 2011 #169701
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108.
Metabolic and physiological changes in wheat transformed with a bifunctional

gene for trehalose synthesisValenzuela-Avendaño, JP and Valenzuela-Soto, EM*Centro de Investigación en Alimentación y Desarrollo, A.C., Hermosillo, México*Corresponding author: elisa@ciad.mxTrehalose, a disaccharide, is widely distributed in nature. In Saccharomyces cerevisiaeand Selaginella lepidophylla trehalose accumulation has been related to survivalcapacity under extreme dehydration conditions. Recently a promising transformationstrategy has been utilized consisting of transformation with bifunctional tps-tppconstructs. Our aim was to analyze changes in carbohydrate metabolism andphysiology in wheat plants transformed with a bifunctional ScTPS1-TPS2 construct.Kronstad F2004 wheat variety was transformed by agroinfection using either the
35S::ScTPS1-TPS2 or rd29A::ScTPS1-TPS2 construct. There was an effect on T2 plantgrowth and development: T2 seed germination was delayed as were time to spikingand anthesis, whether the promoter used was constitutive or induced expression. Ofthe 35S::ScTPS1-TPS2 transformed plants, 33% had greater root development, whichwas correlated with higher glucose, sucrose and fructose contents. ScTPS1-TPS2transformation, regardless of the promoter used, favors CO2 assimilation rate (A) andCO2 assimilation efficiency. Improved water use efficiency (A/gs) was also observed in
rd29A::ScTPS1-TPS2 plants. This may be related to more efficient electron transport inthe photosynthetic apparatus, perhaps as result of decreasing photorespiration.Carbon assimilation efficiency is also a consequence of the lower energy dissipationand better quantum efficiency in PSII. These results suggest trehalose metabolismparticipates in the regulation of wheat development and physiology, and improvesphotosynthetic parameters.
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109.
Opaco2 mutant gene and phylogenetic relationships of quality protein maizeGermán Fernando Gutiérrez-Hernández, José L. Arellano Vázquez, Elpidio GarcíaRamírez, Ana T. Figueroa Sánchez, Daiyem Olivares Valencia, Patricia Vázquez LozanoUNAM, México, México. UPIBI-IPN, México, México. INIFAP, México, México.Corresponding author E-mail: enredipn@yahoo.com.mxThe increase in the essential amino acids lysine and tryptophan in the grain of maizeby using the mutant gene opaco2 is a helpful option to develop varieties whose seedspossess protein quality and contribute to the reduction of the chronic malnutritionprevalent in marginalized populations whose diet is largely based on this cultivatedspecie. Therefore, it was started the development of such modified maize varieties bybreeding. Seeds of six inbred lines of maize classified as quality protein maize (QPM)and 15 of its direct single crosses, was subjected to the determinations of tryptophan,lysine, quantity, quality of protein, and also the genetic advance in the crosses inrelation to their parental lines mean. The experiments were conducted under arandomized block design with two replications of 100 seeds, the mean comparisonwas made by the Tukey method, and the genetic advance was analyzed with the ¿t¿test. It was detected as quality protein maize the M2, M3, and M6 lines. In the crosses,M2 X M6 highlighted by its genetic gain (¿ = 0.01) in protein quantity (2.3%), proteinquality index (- 0.5 %), as well, the increases in protein and amino acids levels had animpact on quality index. M1 X M4 and M4 X M5 showed genetic advance acceptable fortryptophan, lysine and quality index, in this case likewise the amount of amino acidsaffected the protein quality, in contrast with M2 X M4, M3 X M6 y M4 X M6 crosses,with positive genetic gain but only in lysine, tryptophan and protein. It's important tostate that by the hybridizing process there was a genetic advantage for essential aminoacids and protein, but the lines M2, M3, and M6 well-maintained theirs QPMproperties.
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110.
Autophagy promotion by insulin and deprivation of auxin in NT-l tobacco cell

culturesRicardo Santillán-Mendoza, Ma. Elena Mellado-Rojas, Ernesto García-Pineda and EldaBeltrán-Peña*Instituto de Investigaciones Químico-Biológicas de la UMSNH. Francisco J. Mujica S1N.Colonia Felicitas del Río, CP 58030. Morelia, Michoacán, México. Corresponding authorE-mail *eldabelt@umich.mxUpon exposure to stress conditions or during senescence, plants degrade cytoplasmicmacromolecules inside the vacuole by a process known as autophagy which allowscells to recycle cytoplasmic intracellular components during development or limitingnutrient conditions. Furthermore, insulin in metazoan activates the PI3K1TORpathway which regulates growth, gene expression and negatively the autophagy.Previous work in our laboratory showed that NT-1 cell cultures supplemented withinsulin stimulates cell proliferation in an auxin-dependent manner and the formationof autophagosome-like structures. As mentioned above, the aim of this study was todetermine the mechanism by which the availability of auxin and the addition of insulininduce autophagy. By staining with MDC (monodansyl cadaverine) and the cysteineprotease inhibitor E-64c was observed by fluorescence microscopy that both insulinand auxin deprivation promote this process. The expression of several genes (ATG)involved in autophagy showed a strong correlation with the increase in H2O2 levels,suggesting that the mechanism by which it induces autophagy is a process dependentof ROS levels.Acknowledgement: CONACYT Grant No. 259024 for graduate and Scientific ResearchCoordination of UMSNH for the support to this project.
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111.
Analysis of contrasting Bixa orellana (annatto) morphotypes cultivated in

Chicxulub, YucatánMargarita Aguilar Espinosa1,3, Francisco Espadas y Gil2,  Pedro Escobar Turriza1,Renata Rivera Madrid1
1 Unidad de Bioquímica y Biología Molecular de Plantas.2 Unidad de Biotecnología.Centro de Investigación Científica de Yucatán, A.C. Colonia Chuburná de Hidalgo CP97200. Mérida, Yucatán, México. 3 Corresponding author e-mail: renata@cicy.mxAnnatto (Bixa orellana L.) is a wild plant native to the tropical Americas and of greatcommercial importance due to the natural pigment bixin, present in the outer coat ofits seeds. It is the most important natural colouring for food use after saffron, and it isin high demand by the food, pharmaceutical and cosmetics industries. Large-scaleannatto production is problematic due to its high heterozygosity and variations inbixin content. In light of this, 20 adult plants (7 years old) were studied withcontrolled watering and using the same agricultural practice to select “Elite” parentplants for genetic improvement, as well as to serve as a model for the study of keygenes in carotenoid biosynthesis. Fruit morphology was evaluated, including colour,size, weight, shape and dehiscence, as well as the number of seeds, number of fruitsper panicle, seed bixin content and germination percentage. For the flowers, thecolour, number of stamens and pistil length were evaluated. The results showeddifferences in morphotypes, such as plants with purple, pink and white flowers. Thefruits of all of the varieties with purple and pink flowers were dehiscent and thosefrom plants with white flowers were indehiscent. There were no significantdifferences in the number of fruits per panicle between all of the varieties. Fruit widthwas similar for the three flower types, except for white flower varieties. Fruit length ofplants with pink and purple flowers was 30% greater than in the other varieties. Theaverage number of seeds per fruit was 41% greater in plants with pink and purpleflowers compared to those with white flowers. Bixin content in the varieties with pinkflowers was double that in those with purple and white flowers. The number ofstamens varied, with the exception of a pink flower variety. Seed germination wasgreater in moist as compared to dry mature seeds. We currently have an in vivogermplasm bank in an experimental 500 m2 field in Temezón, Yucatán and the plantsare being evaluated at the genetic level.Acknowledgements: Consejo Nacional de Ciencia y Tecnología (CONACYT) No. 98508.
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112.
Partial characterization of genes related to the synthesis of gibberellins and

abscisic acid in pecan treesAna Aurora Jiménez-Preciado, Emmanuel Aispuro-Hernández, Irasema Vargas-Arispuro, Miguel Ángel Martínez-TellezCentro de Investigación en Alimentación y Desarrollo, A.C. Corresponding author E-mail norawa@ciad.mxThe production of pecans in warmer agricultural areas has been threatened by agradual and consistent increase in the pre-harvest sprouting of nuts. The processes ofseed dormancy and germination are in part regulated by hormones, where a high levelof abscisic acid (ABA) promotes the latency, and a high level of gibberellins (GAs)stimulates the mobilization of reserves and germination. Therefore, the aim of thisstudy was to isolate and characterize the cDNA of genes involved in the synthesis ofGAs and ABA in Carya illinoensis. Degenerate primers were designed and used toamplify cDNA synthesized from different pecan tissues (kernel and foliar bud). PCRproducts were cloned and sequenced. Identification of nucleotide sequences wasdetermined by searching in the Genbank and ORFs were identified by on-linealgorithms. The amino acid sequences were deduced and identity and similarity levelscalculated.  Three partial sequences of 439, 806 and 773 bp length were assembledand identified as gibberellin 20-oxidase, abscisic-aldehyde oxidase 3 and β-tubulin,respectively, with an amino acid identity of 69.9, 69.4 and 95.6 % to other plantspecies. These sequences are novel and will contribute to the knowledge of the pecantranscriptome. The characterization of the genes involved in the synthesis of thesehormones will allow determining their function during kernel development in futurestudies.The work was funded by Fundación Produce Sonora, A.C.
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113.
Microsatellites analysis of genomic profiling of Jatropha curcas accesionsAna Ramos-Díaz1,3; Abelardo E. Navarrete-Yabur2, Guadalupe López-Puc1,3,4

1 Centro De Investigación y Asistencia en Tecnológica y Diseño del Estado de JaliscoA.C., Unidad Sureste. 2 Agroindustria Alternativa del Sureste S.P.R de R.L. de C.V.3Present address: Calle 30 No. 151, Col. Garcia Gineres (Interior CANACINTRA) C.P.97070, Mérida, Yucatán, México. 4Corresponding author E-mail: glopez@ciatej.net.mxReproduction of J. curcas is essentially by cross pollination, which results in a highdegree of variation between individuals and allows breeding programs for theimprovement of the cross amplified taxa, in which can select the desiredcharacteristics of the parent plants and segregation. Nonetheless this type of geneticimprovement based solely on morphological characters are not successful, becausethey vary in response to environmental conditions. Therefore is necessary to have asystem based of non-variable characteristics that enable identification amongindividuals of a single species, such as Molecular Markers. Since Microsatellites aremolecular genetic markers that do not depend on the physiological or morphologicalinformation, they are considered neutral markers of the organism, accordinglymicrosatellites are ideal markers for genetic analysis since they are not affected bynatural selection or environmental changes. Microsatellites, are short tandem DNArepeated sequences (2-6 bp), that are found in all genomes of Eukaryotic organisms.These sequences are specie specific, but differ in the number of repetitions betweenindividuals. Microsatellites are widely used, because they are highly polymorphic,these markers identify both homozygous and heterozygous individuals, thus areconsidered codominant markers. The feasibility of this type of genomic analysis toanalyze genetically different genotypes of J. curcas, is considered a breakthrough forgenetic improvement. The present investigation was undertaken to assess the geneticdiversity among 26 selected accessions of J. curcas by advantageous characteristicagronomic, that are used as parental for the generation of new varieties. Of 25 primerstested initially, eight were selected for genomic analysis, since amplified a patternconsistent and repeatable, between four and ten bands, the position of each bandamplified by each primer is considered as a character for the phylogenetic analysis.Phylogenetic analysis of 52 characters is expressed with a distance matrix and aphylogenetic tree which groups individuals according to their genetic proximity.Acknowledgments: Al Fondo sectorial SAGARPA-CONACYT, por los recursos pararealizar el proyecto 163502 del cual forma parte el presente trabajo.
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114.
Exploring the Physcomitrella patens genome for the two main enzymatic nitric

oxide-producing mechanisms: nitrate reductase and nitric oxide synthaseRigoberto Medina-Andrés1 and Verónica Lira-Ruan1, 2
1 Laboratorio de Fisiología y Desarrollo Vegetal; Departamento de Bioquímica yBiología Molecular; Facultad de Ciencias; Universidad Autónoma del Estado deMorelos; Cuernavaca, México. 2Corresponding author E-mail katlira@uaem.mxNitric oxide (NO) is a small gaseous molecule with important roles in the control ofgrowth, development and physiology of land plants. In higher plants NO is producedby two main enzymatic mechanisms: 1) nitrate reductase (NR) and 2) a nitric oxidesynthase (NOS)-like activity whose neither genes nor proteins have been identified. Ingreen algae NO is produced by NR and not by NOS-like activity, but there is noinformation about NO production in non-vascular plants. Such information will help tounderstand the development of enzymatic sources of NO during plant evolution. Inorder to determine whether NO producing enzymes are present in non-vascular plantswe searched for the NR and/or NOS genes and proteins in the moss Physcomitrella
patens genome. We demonstrated that: 1) there are not nos genes in the P. patensgenome; 2) P. patens have a family of three genes (ppnia genes) that encode forcanonical NR enzymes and 3) although P. patens NR conserves the three domainstructure common to all plant NRs, the motive (K/R)(S/T)XS*(T/S)XP—the target ofphosphorylation and binding of 14-3-3 proteins that down regulates the enzymeactivity—is absent, indicating that this regulatory mechanism appeared after thedivergence of bryophytes and tracheophytes .The work was funded by CONACyT 180226 to V.L.R.
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115.
Validation of markers SSAP and AFLP for the study of diversity of Psidium

guajava L.Cazares-Sánchez E, Tamayo-Ordoñez Y, Tamayo Ordoñez M, Quiroz-Moreno A. ySánchez-Teyer L.F.Unidad de Biotecnología. Centro de Investigación Científica de Yucatán A.C. Mérida,Yucatán.Autor correspondiente: esmecs_13@hotmail.com; Bombin_370@hotmail.com.Guava (Psidium guajava L.) is a fruit that belongs to the family Myrtaceae, native totropical America, widely adapted to the environment and of great economicimportance in countries with tropical and subtropical areas such as Mexico, Brazil andPakistan, among others. For this species, although they have developed morphologicaland molecular markers (RAPD, AFLP, SSR), which have demonstrated a wide geneticvariability in both accessions from Mexico and other countries of Latin America; untilnow, due to the gene pool of the species, the perspective is the development of amolecular marker that allows us to detect more polymorphism and co-dominanceamong the accessions evaluated. With the precedent that possibly an S-SAP marker inGuava may be more informative in this studied by molecular analysis of 15 accessionsof Psidium guajava L. of Mexico, we worked on identifying-LTR retrotransposons inthe design of SSAP markers. These markers were evaluated and compared with AFLPmarkers developed for this species. The results indicated that the S-SAP markerresulted in a better marker because this method showed greater polymorphism andlower deep similarity indices indicating interspecific genetic variability..
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116.
Divergence and regulation of 5S rDNA polyploid species of AgaveTamayo-Ordóñez Y.J.1,3, Narváez-Zapata J.2 y Sánchez-Teyer L.F1.

1Unidad de Biotecnología. Centro de Investigación Científica de Yucatán A.C. Mérida,Yucatán.2Centro de Biotecnología Genómica-Instituto Politécnico Nacional. Reynosa,Tamaulipas. 3 Corresponding author E-mail: yahatamayo@hotmail.es, yto@cicy.mx.Polyploidy is an important event in the evolution of plants. Due to the events of geneticand epigenetic occurred during this process, the species of novo acquire specificcharacteristics that allow a better adaptation to extreme environments and resistanceto biotic and abiotic factors in comparison to its predecessors diploides. Due to theadvantages that presents polyploid species of interest in the commercial field,currently it has focused on the basic knowledge of this process. Agave is a species ofendemic, ecological and economic importance of the México. Polyploid species havebeen described in this genus ranging from diploid (2X) up to octaploides (8X). Inspecies belonging to Brassica, Arabidopsis, and recently in the genus polyploid Agavestudies have been conducted to learn three main aspects in polyploids, these are: 1)how replication affects the expression and function of proteins, 2) what is theevolutionary relation between the polyploid species, and 3) is it possible to increasethe productive characters of important commercial crops, through the increase of thegenome. In this respect and to contribution knowledge the basic process of polyploid,in this work study divergence and 5S rDNA gene regulation polyploid species of Agave.The results obtained in this study indicated the presence of four groups allelic 5SrDNA highly represented in the genome of the species A. tequilana, A. angustifolia and
A. fourcroydes.  These showed a differential expression at the species level. Similarly,was able to identify the presence of groups allelic and specific haplotypes of eachspecies. The information obtained in this work in the future could be used for thedevelopment of markers for genetic dynamism and ploidy of the species; as well ascontribute to the improvement of crops of economic importance of the genus species.
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117.
Study of genetic changes in redundant genes in polyploid species of AgaveTamayo-Ordóñez M.C1,2, Rodríguez-Zapata L.C1. y Sánchez-Teyer L.F1.

1Unidad de Biotecnología. Centro de Investigación Científica de Yucatán A.C. Mérida,Yucatán. 2 Corresponding author E-mail: Bombin_370@hotmail.com.Currently the polyploid species have ecological, economic and commercial importancebecause that genetic, physiological, morphological and ecological characteristics thatreflect certain capacities of adaptation of these species in response to different bioticstress and abioticos. It is attributed to many of the genetic changes in genes inresponse to stress are responsible that the polyploid species respond better todifferent types of stress and be located as a powerful tool in improving importantcommercial crops.This same approach in this study identified genetic changes in genesin response to biotic stress (CC-NBS-LRR) and abiotic (LEA V) present in the polyploidspecies Agave. The results obtained indicate that possibly these genetic changes foundin these genes could be triggering processes of functional specialization, affectinglevels of transcription of these genes, which together with other biochemical andphysiological mechanisms, can be associated to the capacity of the polyploid species
Agave to tolerate different environments where the amount of water is a limitedresource in plant-pathogen interaction.
118.

Isolation and characterization of DNA satellite in Agave tequilanaLaura Angelica Espinosa Barrera, Luis Carlos Rodriguez Zapata, Lorenzo FelipeSánchez TeyerCentro de Investigación Cientifica de Yucatán, Mérida, Yucatán, México. Tel:9991490001. Corresponding author E-mail: lauraaeb 24104@hotmail.comThe eukaryote genome includes repeated regions like retroelements, ribosomal DNAand Satellite DNA. This repeated DNA plays a role binding proteins, other regulatoryelements an increasing the chromosomal DNA content, thus contributing to thevariability in plants. This variability is responsible for the evolution and divergence inspecies. The study of satellite DNA is important to understand the evolution and originof polyploidy. The origin and evolution of Agave are not fully understand, here wedeveloped a technique for the isolation of satellite DNA in A. tequilana employing selfpriming, analysis of the obtained sequences confirmed they were satellite DNA,southern blot and in situ hybridization reveled their localization within the genome.
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119.
Análisis molecular de la presencia de transgenes en maíces  criollos de SinaloaDenisse Arely Arellano-Aburto1, Claudia del Rosario León-Sicairos2, José Ángel López-Valenzuela1 y José Antonio Garzón-Tiznado1,2,3.Facultad de Ciencias Químico-Biológicas, Universidad Autónoma de Sinaloa. Culiacánde Rosales, Sinaloa, México. Universidad Autónoma de Sinaloa, Culiacán de Rosales,Sinaloa, México. Tel: 331-441-9876, mail: garzon24@hotmail.comEl maíz es el cultivo más importante en México, ocupa la mitad de la tierra cultivabledel país y somos el principal consumidor del mismo a nivel mundial. Anualmente seimportan más de ocho millones de toneladas de granos procedentes de EstadosUnidos, los cuales en su mayoría son genéticamente modificados destinadosexclusivamente para su procesamiento. En México no está legalmente permitida lasiembra de maíz genéticamente modificado a nivel comercial, sólo se han desarrolladola etapa experimental y plantas piloto. Sin embargo, en Sinaloa se identificarontransgenes en la cosecha de temporal del año 2001 en las localidades de Badiguarato,San Ignacio, Elota y Culiacán. El fragmento amplificado por PCR, clonado y secuenciadocorresponde a una homología del 100% y una identidad del 99% al gen marcadorNPTII que confiere resistencia a kanamicina. Así mismo, se han analizado medianteinmunotiras cosechas recientes de los lugares en donde previamente se detectarondichos transgenes teniendo en todas ellas resultados negativos. El presente trabajocontinuará con la corroboración de dichos resultados mediante PCR y se usará uncontrol interno de actina para descartar falsos negativos.
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120.
Evaluation of qpm hybrids for hihglands valleys of Mexico in relation to best

parentGermán Fernando Gutiérrez Hernández, José L. Arellano Vázquez, Elpidio GarcíaRamírez, Ana T. Figueroa Sánchez, Daiyem Olivares Valencia, Patricia Vázquez LozanoUPIBI-IPN, México, México. INIFAP, México, México. Tel: 287 8759240 ext. 220, fax:287 8759240 ext.131, mail: mario valzar@hotmail.comSeeds of six inbred lines of maize (L1 - L6) classified as quality protein maize (QPM)and 15 of theirs direct single crosses, was subjected to the determinations oftryptophan, lysine, quantity, and quality of protein, and genetic gain in the crosses inrelation to the better of them. The experiments were conducted (IPN and UNAMlaboratories) under a randomized block design with two replications of 100 seeds, themean comparison was made by the Tukey method, and the genetic gain was analyzedwith the ¿t¿ test. It was detected as quality protein maize to the lines L2, L3, and L6.The cross L2 X L6 highlighted by its genetic advance for the best parent through allparameters, as well, the increases in protein and amino acids levels had an impact onquality index. L1 X L4 and L4 X L5 showed acceptable values in genetic gain fortryptophan, lysine and quality index, in this case also the amount of amino acids hadan impact on the protein quality, which was not presented in crosses L2 X L4, L3 X L6y L4 X L6 with positive genetic gain for parents mean but only in lysine, tryptophanand protein.
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121.
Genetic advance in essentials amino acids and protein quality index for qpm

hybrids in relation to their parentsGermán Fernando Gutiérrez Hernández, José L. Arellano Vázquez, Elpidio GarcíaRamírez, Patricia Vázquez-Lozano, Ana T. Figueroa Sánchez, Daiyem Olivares Valencia,Patricia G. Zecua RamírezUPIBI-IPN, México, INIFAP, México, UNAM, México, mail: enredipn@yahoo.com.mxThe increase in the essential amino acids lysine and tryptophan in the grain of maizeby using the mutant gene opaco2 is a helpful option to develop varieties whose seedspossess protein quality and contribute to the reduction of the chronic malnutritionprevalent in marginalized populations whose diet is largely based on this cultivatedspecie. Therefore, it was started the development of such modified maize varieties byhybridization in Mexico. Lines of maize with quality protein (QPM) and their directsingle crosses, was subjected in our laboratories (IPN and UNAM) to thedeterminations of tryptophan, lysine, quantity, quality of protein, and also the geneticadvance in the crosses in relation to their parental lines mean. The experiments wereconducted under a randomized block design with two replications of 100 seeds, themean comparison was made by the Tukey method, and the genetic advance wasanalyzed with the ¿t¿ test. It was detected as quality protein maize the M2, M3, and M6lines. In the crosses, M2 X M6 highlighted by its genetic gain (¿ = 0.01) in proteinquantity (2.3%), protein quality index (-0.5 %), as well, the increases in protein andamino acids levels had an impact on quality index. M1 X M4 and M4 X M5 showedgenetic advance acceptable for tryptophan, lysine and quality index, in this caselikewise the amount of amino acids affected the protein quality, in contrast with M2 XM4, M3 X M6 y M4 X M6 crosses, with positive genetic gain but only in lysine,tryptophan and protein. It's important to state that by the hybridizing process therewas a genetic advantage for essential amino acids and protein, but the lines M2, M3,and M6 well-maintained theirs QPM properties.
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122.
Linear regression model to predict the agronomic performance of maize plantsMartín García-Flores; Axel TiessenCINVESTAV-Irapuato, Irapuato, Gto., México. Tel: 045 466 101 8643, fax: 52 (462) 6245846, mail: masterfoodscience@live.comActually different alternatives in breeding programs are being used around the worldattempting to improve crop yield and nutritional value of new maize lines that can beable to grow in stressing environmental conditions such as lower temperatures.Metabolomics is understood as the characterization, identification, and quantificationof molecules synthesized in biological organisms. Advances in the development ofmetabolomics give us analytical platforms we use to investigate interestingmetabolites, the quantity and nature, at different stages of plant growth. In thisresearch we used VIS-UV spectrophotometry for carbohydrates determination. Toevaluate some metabolites generated in corn grain we planted commercial varieties ofwhite corn: Puma, Leopardo and Oso, and two varieties of yellow corn: 2A120 and2B150 with normal irrigation and proper fertilization of nitrogen under in agreenhouse. During the flowering stage, maize ears became self-pollinated in order toobtain larger grains with improved nutritional qualities. At the senescence stage weregistered some of the most known secondary traits such as stem weight and height,leaves number, tassel weight and height and, corncob weight. Using UV-VISspectrophotometry we measured glucose, fructose, sucrose, starch and, totalcarotenoids content in maize grain. The metabolites with the highest level we foundare next: 2B150-Fructose, 23.59 mmol1L; 2B150-Glucose, 20.36; Oso-Sucrose, 110.27;Leopardo-starch, 102.00; 2B150-total carotenoids, 9.56 UA1gr dry weight. Tukey testshows genotype significant differences at 95% confidence intervals. Having the 200weight of kernels from each variety as the response variable, a linear regression modelwas developed with Minitab 16 1.0 choosing ¿step-wise¿ forward option for findingthe agronomic and biochemical predictors that deliver a reliable yield prediction.Statistical fitness linear model report shows that corncob weight and total grainweight variables perform as quadratic elements. The predictors that fit better themodel are the secondary agronomic traits.
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123.
Expression of antigenic peptides derived from F and G proteins of Respiratory

Syncytial Virus in lettuce plants as a first step for a plant-based vaccineLuzmila Martínez-González, Daniel E. Noyola-Cherpitel, Leticia Moreno-Fierros, SergioRosales-Mendoza and Ángel G. Alpuche-Solís1División de BiologÍa Molecular, Instituto Potosino de Investigación CientÍfica yTecnológica, San Luis PotosÍ, S.L.P., México. 2Facultad de Medicina y 4 Facultad deCiencias Químicas, Universidad Autónoma de San Luis PotosÍ, San Luis PotosÍ S.L.P.,México. 3Inmunidad de Mucosas, UBIMED, FES Iztacala, Universidad NacionalAutónoma de México, , 54090 Tlanepantla, México. Tel: (444) 8 34 20 00 ext 2077, fax:(444) 8 34 20 10, Corresponding author E-mail: alpuche@ipicyt.edu.mxRespiratory Syncytial Virus (RSV) is the most important pathogen leading tohospitalizations in young children and elderly people. The current work focused onthe expression of antigenic peptides derived from RSV in plants as a first step for thedevelopment of an edible vaccine. The synthetic gene was optimized for plantexpression and encodes for three epitopes from the F protein and an epitope from theG protein. The lettuce transformation was achieved by co-cultivation withAgrobacterium tumefaciens. We demonstrated the presence of the synthetic gene byPCR and Southern blot analysis, and the antigenicity of the heterologous protein wererecognized by a polyclonal antibody against F protein and we performed animmunogenic analysis in mice; the transgenic lettuce group showed higher IgGantibodies levels than the wild type lettuce group. This work is a first step towards thegeneration of an edible vaccine in plant systems against RSV harboring epitopes fromF and G proteins.
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124.
Transient transformation of tobacco plants to produce an antiviral peptide

against human metapneumovirusVerónica Araceli Márquez-Escobar1, Daniel Ernesto Noyola-Cherpitel2, Abel Gutiérrez-Ortega3, Rosalba Castillo-Collazo1 and Ángel Gabriel Alpuche-Solís1
1División de Biología Molecular, IPICYT; 2Facultad de Medicina, Universidad Autónomade San Luis Potosí; 3Unidad de Biotecnología Médica y Farmacéutica, CIATEJ.Corresponding author: alpuche@ipicyt.edu.mxPlants are an ideal expression system for recombinant protein production which canbe used as antiviral or vaccines against infectious agents. The etiologic agents thatcause respiratory illnesses are mainly bacteria and viruses, the last ones areresponsible for 50-60% of acute respiratory infections (IRAs). Humanmetapneumovirus (hMPV) is responsible for acute respiratory infections and at leastfor 5-10% of hospitalizations in young children, mainly in children under three yearsold, the elderly and immunocompromised patients. Currently there is no treatment orvaccine available against hMPV. It has been demonstrated that the fusion of the virusto the host cell can be inhibit by a peptide analogous to F protein. We designed asynthetic gene expressing this peptide named HRA2 and by a transient viralexpression system (Magnifection), the recombinant peptide was produced in tobaccoplants.  The protein antigenicity was tested in vitro by a Dot blot and Western blotusing a primary antibody against the histidine tag. Its efficacy as an antiviral peptidewill be evaluated by replication inhibition assays in Hep-2 line. This approach is analternative for hMPV prevention and could be a less expensive alternative in a nearfuture to reduce the transmission of hMPV and the incidence of respiratory infections.
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125.
Agrobacterium tumefaciens mediated genetic transformation of Tagetes erecta L.

with the gusA reporter geneJohny Avilez-Montalvo, Reyna Gómez-Villa, Elide Avilés-Berzunza, Lizbeth Castro-Concha, Lourdes Miranda-Ham,  Gregorio Godoy-HernándezCentro de Investigación Científica de Yucatán. Unidad de Bioquímica y BiologíaMolecular de Plantas. Calle 43. No. 130. Col. Chuburná de Hidalgo. C.P. 97200. MéridaYucatán México, Corresponding author E-mail ggodoy@cicy.mx
Tagetes erecta L is a native plant from Mexico with traditional and industrial uses,such as antiparasitic, insecticide as well as carotenoid pigment source. There is greatinterest in achieving stable transformation of this plant for the introduction of foreigngenes of agricultural interest. However, there is only one report of stable genetictransformation with the gus reporter gene, using microparticle bombardment. The
Agrobacterium tumefaciens-mediated transformation of Tagetes erecta only has beenproduced transient results.  Several factors could influence the success of A.
tumefaciens transformation (strains, the presence of acetosyringone, bacterial density,temperature, the use of selective agents, explant type, etc.). However, plant genotypeplays a critical role in determining the efficiency of stable transformation. In here,apical meristems from eleven different varieties of T. erecta L. were transformed with
A. tumefaciens strain LBA4404::pCAMBIA 2301, bearing the gusA reporter gene as wellas the nptII gene. The gusA gene codes for the β-glucuronidase enzyme, whereas nptIIcodes for neomycin phosphotransferase and confers resistance to kanamycin.  Assaysfor GUS histochemical staining and molecular testing of the presence of ntpII by PCR inmeristems, buds and flowers confirmed stable transformation in two varieties; Marvelorange and Lady gold. This study opens the possibilities of using A. tumefaciens tointroduce genes of metabolic pathways leading to terpenoid synthesis, such as dxs(DXS/CLA1) that codes for 1-deoxy-D-xylulose 5-phosphate, the enzyme catalyzing thefirst and the rate-limiting step of the MEP pathway, in an attempt to control theproduction of carotenoids in Tagetes erecta L.



XV Congress of Plant Biochemistry and Molecular Biology 235

126.
Optimization of genetic transformation of commercial alfalfa cultivar CUFlOlMaría Teresa Esquivel-Contreras, Ana Luz Romero-García, Luzmila Martínez-Gonzálezand Ángel Gabriel Alpuche-SolísIPICYT, San Luis PotosÍ, Mexico. IPICYT, San Luis PotosÍ, México. IPICYT, San LuisPotosÍ, México. IPICYT, San Luis PotosÍ, México. Tel: 4448342000, fax: 4448342010,mail: alpuche@ipicyt.edu.mxOptimization of genetic transformation of commercial alfalfa cultivar CUF101 MarÍaTeresa Esquivel-Contreras, Ana Luz Romero-GarcÍa Luzmila MartÍnez-González andÁngel Gabriel Alpuche-SolÍs* División de BiologÍa Molecular, Instituto Potosino deInvestigación CientÍfica y Tecnológica, Camino a la Presa San José 2055, 78216, SanLuis PotosÍ, México. *Corresponding author: alpuche@ipicyt.edu.mxAlfalfa (Medicago sativa L.) is one of the most important crops worldwide and is usedas fodder for cattle feed due to its high nutritional quality, high yields and recently ithas been used as a bioreactor for biopharmaceutical products. Agriculturalproductivity is seriously affected by drought and salinity. Either to increase toleranceto abiotic stress of this forage or to express a particular therapeutic or prophylacticprotein, genetic engineering approach can be used to introduce a desirable genes andan efficient transformation and plant regeneration system should be optimized. Forthis purpose, we standardized the transformation and regeneration conditions for theexpression of recombinant proteins of interest in this plant system. Five differentstrains of Agrobacterium tumefaciens (C58C1, C581GV3101, GV3101, GV3010 andLBA4404) harboring the binary vector pBI121 were tested. Furthermore, threedifferent transformation protocols were evaluated using seedlings, mature embryosand mature hypocotyls as starting material. Plant transformation was confirmed byPCR and the glucoronidase activity by histochemical assay. The highest transformationefficiency (30%) was obtained by using A. tumefaciens strain GV3010 and hypocotylsas starting material, thus we conclude that this is an efficient transformation methodto introduce genes of agronomic or pharmaceutical importance into alfalfa varCUF101.
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127.
Effect of Bacillus subtilis in genes associated with the maturation of the fruit of

strawberryMa. del Rosario Abraham-Juárez1,3, Jorge Luis García-Aceves1, Raquel Rodríguez-Jiménez1, Víctor Olalde-Portugal2, Oscar Alejandro Martínez-Jaime1
1Universidad de Guanajuato, Campus Irapuato-Salamanca, División de Ciencias de laVida, Departamento de Alimentos, Ex-Hacienda El Copal, Km 9 carretera Irapuato-Silao, A.P. 311, C.P. 36500. Irapuato, Gto. México. 2 Cinvestav IPN-Unidad Irapuato,Departamento de Biotecnología y Bioquímica, km 9.6 Libramiento norte carreteraIrapuato-León, A.P. 629. C.P. 38621. Irapuato, Gto. México. 3Corresponding author E-mail mabraham@ugto.mxThe fruit of strawberry (Fragaria x ananassa) is highly perishable, presenting a rapidsoftening post-harvest, result of its cell wall degradation, resulting in huge economiclosses. This degradation is caused by the activity of pectic enzymes: Polygalacturonase(PG), Pectate lyase (PL) and Pectin methyl esterase (PME). It has been shown thatmicroorganisms in the rhizosphere, (PGPR) plant growth promoting bacteria, increasethe shelf life of some fruits. We evaluated different strains of Bacillus subtilis on thequality of strawberry fruit, resulting in outstanding strain DN. We then determine thebiochemical and molecular effect of this strain in fruits of strawberry in vivo.Obtaining a decrease in levels of transcripts for genes pl, pg and pme, and a significantreduction (P>0.05) in the enzymatic activity of PG, PL, and PME compared tountreated fruits. It shows the strain DN of B. subtilis plays a key role in the regulationof the process of maturation in strawberry fruits. These results support thedevelopment of an alternative to environmentally friendly production, to improve thequality of fruits in terms of firmness and shelf life.
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128.
Production in plants of Rho A antiviral peptide against respiratory syncytial

virus infectionsBenita Ortega-Berlanga1, Yoko Shoji2, Konstantin Musiychuk2, Jessica A. Chichester2,Daniel E. Noyola-Cherpitel3, Vidadi Yusibov2 and Ángel Alpuche-Solís1,4
1 División de Biología Molecular, Instituto Potosino de Investigación Científica yTecnológica, 78216, San Luis Potosí, México. 2Fraunhofer USA Center for MolecularBiotechnology, Newark, DE 19711, USA. 3Departamento de Microbiología, Facultad deMedicina, Universidad Autónoma de San Luis Potosí, San Luis Potosí, México.4Corresponding author: alpuche@ipicyt.edu.mxAntiviral activity against respiratory syncytial virus (RSV) of RhoA-derived peptidehas been reported over a decade both in vitro and in vivo and emerged as a promisingalternative to a monoclonal antibody-based therapeutics against RSV infection.However, a cost-effective production platform for this peptide needs to be developedto meet the demand for anti-RSV therapeutics. To address this point, we haveengineered and expressed RhoA peptide as fusions to two different carrier molecules,lichenase (licKM) and coat protein (CP) of Alfalfa mosaic virus (AlMV) in Nicotiana
benthamiana plants to enhance expression and process efficacy. The results shownthat RhoA-peptide fused to the C-terminus of LicKM and fused to CP without a signalpeptide were efficiently expressed in N. benthamiana plants and the RhoA-peptidefused to LicKM and one of the RhoA-peptide-CP fusions without PR signal peptideinhibited RSV growth in vitro. In summary, these data demonstrate the feasibility ofthe transient expression system in plants for the production of antiviral RhoA-peptideand the advantage of the use of carrier molecules to enhance expression and processefficacy.The work was funded by CONACYT, México and Fraunhofer CMB, USA.
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129.
Characterization of the expression conferred by the At4gl264O  5' regulatory

region in transformed plants of Arabidopsis thaliana (L.), HeynhMaría Gloria Solís-Guzmán1*, José Fernando Alvarado Rodríguez1, Citlalli MejíaAlmonte1, Imelda Ramírez Bravo1, Ernesto Vázquez Chimalhua1, Miguel MartínezTrujillo1
1 Facultad de Biología, Universidad Michoacana de San Nicolás de Hidalgo. Morelia,Michoacán, México. *Corresponding author e-mail: gloriasolisg@gmail.comThe At4g12640 gene of Arabidopsis thaliana encodes a Spen type protein whosefunction is unknown. Spen type proteins have at least one domain that allows them tobind to RNA (RRM) and a SPOC domain that allows them to interact with otherproteins. Thus, these proteins are generally involved in gene regulation processes. Inthis work, we generated three gene constructs in which segments of 1500, 1000 and500 base pairs of the 5´ regulatory region were fused to the uidA::GFP reporter geneusing the Gateway® technology. A. thaliana plants were transformed by the modifiedfloral dip method obtaining efficiencies between 1 and 1.2%. Expression associated tothe vascular tissue was observed in the T1 transformed plants in the followingstructures: root, stem, cotyledon leaf, true leaf, stamens and gynoecium. These resultssuggest that the function of the At4g12640 gene might be associated with vasculartissue and in cells that will give rise to this tissue.
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130.
Determination of the conditions for genetic transformation in chrysanthemum
(Dendranthema grandiflorum) var. micromargara, mediated by Agrobacterium

tumefaciensJuan Ubaldo Sánchez-Velázquez1, Ana Luisa Ramos-Díaz1, Guadalupe López-Puc1,Ingrid M.Rodríguez-Buenfíl1; Alberto Uc-Varguez1,2,3
1 Centro de Investigación y Asistencia en Tecnología y Diseño del Estado de Jalisco A.C.Unidad Sureste. 2Present address: Calle 30 No. 151, Col. García Gineres (InteriorCANACINTRA) Cp. 97070 Mérida Yucatán México. 3Corresponding author E-mail:auc@ciatej.net.mxThe efficiency of Agrobacterium mediated transformation in recalcitrant plants such asChrysantemum (Dendrathema grandiflora) varieties is affected by some factors likebacterial concentration, co-culture period and acetosyringone concentration. It hasbeen reported that interaction of these parameters are important to increase theefficiency of genetic transformation of Chrysantemum explants. In this work, weapplied an experimental design 23 with three central points, to determine if thestatistic interaction between bacterial concentration (OD600 ≈2 and OD600 ≈1), co-culture period (1 or 3 days) and acetosyringone concentration (100 µM or 50 µM)increase the efficiency of genetic transformation in D. grandiflora var. micromagara.We used Chrysanthemum var. micromagara calli as plant material, and LBA4404strain of A. tumefasciens harboring pBI121 and PAL4404 plasmids for transformationexperiments. Putative transformants were screened by GUS histochemical assay anduidA and NPTII expression through RT-PCR. PCR was conducted using specificoligonucleotides for uidA and NPT II. Preliminary results suggest that the mosteffective conditions for Chrysanthemun var. micromargara transformation werebacterial concentration of Optical density ≈2, three days of coculture andacetosyringone concentration of 50 M.Acknowledgment: Authors thanks to the National Council of Science and Technology(CONACyT-México) by grant 104606.
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131.
Construction genetics of a vector chloroplast of Chrolella vulgarisTamayo-Ordóñez F.A.1,3, Tamayo-Ordóñez M.C2, Ruíz-Marín A.1 and Sánchez TeyerL.F2.

1Dependencia Académica de Ciencias Química y Petrolera, Facultad de Química.Universidad Autónoma del Carmen. México 2Unidad de Biotecnología. Centro deInvestigación Científica de Yucatán A.C. Mérida, Yucatán. México 3Correspondingauthor E-mail: fato2k@gmail.com
Algae (Chlorella vulgaris) are being used for the production of biofuels, bioethanol,biomethane. The first challenge presented to genetically manipulate algae, is that youdo not have a suitable natural vector possessing the desired elements, allowinginsertion of foreign DNA directly to chloroplast DNA. In addition there are severalreports in which protein recombinants of application pharmaceutical, agricultural,cosmetic, vaccines, antibodies have been obtained and chloroplast transformation via.This paper proposes the construction of a specific vector for chloroplast for the genetictransformation of algae as an alternative biosecure for the subsequent production ofvarious products, such as biofuels, that allows obtaining high levels of biofuel andoverproduction at low cost, without destroying the crops, without emission of harmfulgases and with control of the transmission of the genome without fear of the impact ofthe content of transgenes, since there is no transmission through the pollen.
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132.
Induction of genetic variability by mutagenesis in Paulownia elongataCastellanos-Hernández Osvaldo A.1, Rodríguez-Sahagún Araceli1 and Acevedo-Hernández Gustavo J.2

1Departamento de Ciencias Básicas. 2Departamento de Ciencias Médicas y de la Vida.Centro Universitario de la Ciénega-Universidad de Guadalajara Av. Universidad #1115,Ocotlán Jalisco, México CP 47820Natural populations of living things have a lot of genetic variation, and therefore is acommon phenomenon in nature, this is what allows populations to adapt tounfavorable conditions, demonstrating an essential condition for the evolutionspecies. Mutation induction is a very interesting technique that has been used in thepast decades because it allows hereditary characteristics lead to improved germplasm,higher performance, and resistance to diseases and pests. This reduces the excessiveuse of pesticides, preventing damage to human health and the environment. Anotheradvantage is to confer specific varieties improvements without significantly alteringits overall performance in a short period, the achievement of features not found innatural variability, the most common is resistance or increased production of aparticular metabolite. In this study we evaluated the variability induced by chemicalmutagenesis in plants regenerated via direct organogenesis in leaf explants of
Paulownia elongate, forest species of commercial interest. For inducing mutagenesiswere used different concentrations of the mutagenic agent and variable exposuretimes, the explants were immediately placed in culture medium in vitro following theprotocol for regeneration via organogenesis. The genetic variability was evaluated byRAPD marker.
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133.
Characterization of a chloroplast targeting DNA vector in Nicotiana tabacum

with potential use as recombinant vaccine against toxA from S. aureusAlfredo García Ponce1, Ariel O. Sotelo Gallegos1, Quintín Rascón Cruz2,  Carmen D.González Barriga1,2,3
1 Laboratorio de Ingeniería en Biotecnología, Instituto Tecnológico y de EstudiosSuperiores de Monterrey, Campus Chihuahua. H. Colegio Militar 4700, Col. Nombre deDios, C.P. 31300, Chihuahua, México. 2 Facultad de Ciencias Químicas, UniversidadAutónoma de Chihuahua Circuito Universitario s/n, Campus Universitario #2 C.P.31125, Apartado Postal: 669, Chihuahua, México. 3 Corresponding author E-mailqrascon@uach.mxThe use of recombinant vaccines against bovine mastitis has been studied for manyyears, but has not been successfully developed in order to prevent the infection indairy cattle. Mastitis represents a great issue in milk production since it is the maincause of economic loss for the dairy industry worldwide and it is most frequentlyassociated to the enterotoxin A (toxA) produced by Staphylococcus aureus. Thisenterotoxin is regarded as a superantigen because of its ability to bind to class II MHCmolecules on antigen presenting cells. The way this protein binds stimulates theactivation of large populations of T cells, generating a massive immune response thatis not specific to any particular epitope of the superantigen; this results in a massivecytokine release that leads to an acute toxic shock. It is well known that the exposureto certain epitopes from a protein may be used to generate immunization in the host ofthe vaccine; therefore, the epitopes of toxA can be used as immunogens to induce abetter response in order to prevent an infection. An important matter in thedevelopment of a plant-based vaccine is the expression level that can be obtainedthrough transformation of the plant’s genome. Initial developments have been limitedby low-level expression of immunogens from nuclear transformation, which is why itis mostly chosen to transform the plastid genome. Protein expression from plastidtransformation offers major advantages over nuclear gene expression since there canbe hundreds of chloroplasts per cell, and hundreds of copies of circular DNA moleculesper chloroplast. For this reason, chloroplasts are used as main target for thetransformation of plants where high levels of protein expression are needed, turningthe transformed plant into a bioreactor of the antigen wanted. The objective of thisstudy was to characterize plasmid pCNTTOXA in order to verify the proper insertion ofthe toxA gene from S. aureus in expression vector pCNT. This vector was designed asfollows: the homologous recombination site rrn16, followed by the Prrn promoter,then the toxA gene with the aadA gene (Streptomycin/SpectinomycinAdenylyltransferase Gene) and the trnV terminator, ending with the homologousrecombination site rps12/7. The characterization was made through enzymaticdigestion, PCR amplification, and selection of antibiotic resistant bacterial cultures.The enzymatic digestion was done using BamHI and XbaI restriction enzymes whichflank the toxA gene inside the expression vector, after which a fragment of about 1077bp was obtained; said fragment is not found in the negative control digestion. Duringthe PCR, specific primers were used in order to amplify the toxA gene, producing anamplicon about 1000 bp long. The PCR product was then compared to that of thepositive control, containing the toxA gene; the fact that both fragments matched inlength is consistent with the initial assumption. With the purpose of complementingthe previous results and assuring the right insertion of the gene in the plasmid, abacterial culture was performed with the transformed bacteria in presence ofkanamycin. Since pCNTTOXA lacks a resistance to kanamycin, due to the insertion of
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134.
Expresión de epitopes vacunales en cloroplastoCarmen D. González-Barriga1,2, Tania Siqueiros-Cendón1, Sigifredo Arévalo Gallegos1,Gilberto Erosa de la Vega1, Antonio García-Triana1, Sugey Sinagawa-García2, QuintínRascón-Cruz1,3.

1 Facultad de Ciencias Químicas, Universidad Autónoma de Chihuahua CircuitoUniversitario s/n, Campus Universitario #2 C.P. 31125, Apartado Postal: 669,Chihuahua, México. 2 Laboratorio de Biotecnología, Facultad de Agronomía yVeterinaria, Universidad Autónoma de Nuevo León. México. 3 Corresponding author E-mail qrascon@uach.mxThe development of strategies for the creation of a recombinant vaccine is of greatimportance, especially for recurrent infections such as those caused by Staphylococcusaureus, causing mastitis in animals and food poisoning in humans, where the toxin isresponsible for 80% cases, toxicity is caused by their superantigenicity feature, theability to cause poisoning is determined by separate parts of the protein (epitopes). Ithas been observed that the epitopes of a protein can be used as antigens to generateimmunogenicity in a host, so the epitope of this toxin can be used to induce protectionin the host. The chloroplast protein expression has great advantages, high expressionlevels, the opportunity to express genes in operons among others. These featuresmakes it highly recommended for genetic transformation. The objective of this studywas to construct an expression vector called pcNtTOXA subcloning the A toxin geneusing the enzymes XbaI and SmaI adjacent aadA gene in the expression vector pcntsaid vector has two homologous recombination sites, the first corresponding toribosomal rrn16 gene and a second gene-3'rps12, TOXA gene insertion was checkedby PCR. Once confirmed the vector was used to bombard pcNtTOXA explants of N.tabacum using gold particles coated with the expression vector, using the followingconditions: distance of 15 cm and 100 shot Lb/p2, explants were cultured in vitro forfour months RMOP medium with concentration of 500 mg / L streptomycin. 20 cloneswere analyzed by enzymatic digestion using BamHI and XbaI enzymes (enzymes TOXAflanking the gene) and Southern blot (using a probe specific for the 16S ribosomalgene.) 3 clones were tested transformants when performing enzymatic digestion ofthe total DNA with the restriction enzyme BamHI, to make the comparison with wildsnuff DNA (digested with BamHI) was observed that there is a difference of ~ 1000 bpwhich is attributed to the aadA gene weight, this confirms that there are sequenceswithin the homologous recombination site are not chloroplast DNA in the wild.
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135.
Stress marker in Vallisneria americana by enrichment of nitrogenVioleta Ruiz-Carrera1,3, Alberto J. Sánchez1, Elvira Ríos-Leal2, Refugio Rodríguez-Vázquez2

1Diagnóstico y Manejo de Humedales Tropicales, División Académica de CienciasBiológicas, Universidad Juárez Autónoma de Tabasco. 0.5 carretera. Villahermosa-Cárdenas. 86039, Villahermosa, Tabasco. México. 2Biorremediación de suelos y aguascontaminadas. Departamento de Biotecnología y Bioingeniería, Centro deInvestigación y de Estudios Avanzados, Av. I.P.N. No. 2508, D.F., México.3Corresponding author E-mail ruizvrc@gmail.com.The feasibility of biochemical tools was evaluated through an in vitro experimentalapproach to recognize multiple markers associated with the stress produced byenrichment of N in the submerged macrophyte Vallisneria americana. In vitroregenerated plants came from seeds placed on pH 7.5 in biphasic culture without Nand autotrophic condition. The content biomass, protein and chlorophyll a in leaves aswell as the NH4, NO2 and NO3 in tissue of leaves and roots lyophilized wasexperimentally measured. The experiment design included two factors: concentrationsof total N (four treatments from 500 to 2000 g L-1), and three ion sources of N (NH4,NO3 and NH4: NO3) in the aqueous medium. Each treatment was replied five times.Most of the multiple correlations among markers were statistically significant (0.71 ≤ r≥0.95; p < 0.05). However, 68% of the maximum R2 values (68 –92) were recordedwith N concentrations. They were 18% of the significant correlations for the ionsources of N and 66% for the N concentration. Correlations were highlighted with NO2.The use of multiple markers to quantify the differential effect of N enrichment wasfeasible for this aquatic macrophyte with ample distribution in North America.
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136.
On in vitro growth and morphology and pathogenicity in common beans of

Macrophomina phaseolina UV-mutantsCasandra Treviño-Quintero, Netzahualcoyotl Mayek-Pérez, Raymundo Rosas-QuijanoCentro de Biotecnología Genómica. Instituto Politécnico Nacional, Reynosa,Tamaulipas 88710,  México. Corresponding author E-mail: rrosasq@ipn.mxThe fungus Macrophomina phaseolina (Tassi) Goid causes charcoal rot disease in morethan 500 plant species worldwide. Charcoal rot is a major disease of common beans(Phaseolus vulgaris L.) in Mexico due progress under water deficits and most of beansin the country grow under rainfed conditions. Pathogenicity mechanisms are closelylinked to envorinmental conditions during its growth. Thus, fungus triggers its growthand development from single cell to mycelium or vice versa as well as the productionof secondary metabolites as pigments and toxins. The importance of these metaboliteson disease development was evaluated using nine UV-mutants of two M. phaseolinastrains (HMP5-highly virulent, HMP46-lowly virulent). The UV-mutagenesis affectedcapability for pigment and toxin production as well as in vitro growth of strains.Pathogenicity was assessed in plantlets (greenhouse) and seeds (in vitro) of twocommon bean cultivars (Pinto Saltillo and Negro Jamapa). UV-mutagenesis reducedvirulence of strains compared with wild strains on the basis of growth parameters asplant height, charcoal rot severity, pre and post-emergence death percentages andbiomass production of bean germplasm. Mutant D8 from strain HMP46 producedwhite mycelium, not produced sclerotia and was avirulent in bean seeds and seedlings.We found direct correlation between pigment production and ability for both sporeformation and pathogenicity in M. phaseolina.
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137.
Physical-chemical composition of Scenedesmus dimorphus for biodiesel

productionCarmen R. Maldonado-Barraza1, 3, Erasmo Orrantia-Borunda1, Jose Luis Stephano-Hornedo2, Claudia L. Ramirez-Marquez, Seiry Elias-Arras3Centro de Investigación en Materiales Avanzados1, Universidad Autónoma de BajaCalifornia2, Instituto Tecnológico de Estudios Superiores de Monterrey3.Corresponding author E-mail: carmenrocio.maldonado@itesm.mxGlobal warming is a consequence of the increase in global energy demand that hasbeen going on in the planet in this century. In addition of the increase in oil prices dueto the depletion of fossil fuels. For years it has been considered to use biodiesel as apromising energy alternative that has proved to been very attractive. it is analternative source of energy with lower levels of pollution than current fuels. Using aprocess called transterification we can produce biodiesel from microalgae species fortheir lipids are produced in abundance, of which triglycerides are the best substratefor the production of biodiesel. It is also possible to increase the synthesis andaccumulation of large amounts lipid by optimizing growth factors, which can beachieved by inducing stress conditions in the cell through physical or chemical stimuli.This will manipulate the culture conditions to improve the production andconcentration of lipids for use as feedstock for biodiesel production. The nutrientlimitation is certainly a viable strategy to increase lipid content in cells. This aims toinduce lipid synthesis in green microalgae species of the genus Chlorophyceae;microalgae Scenedesmus dimorphus commercial origin. Cells were cultured for 15days in static or batch systems under different concentrations of nitrogen andphosphorous to promote nutrition stress and induce lipid synthesis. Cells wereharvested at different stages of growth to assess lipid accumulation during thedevelopment of crop. In turn, the behavior was observed for the content of protein,carbohydrate, and biomass production. In the investigation it was found that thebiochemical composition (lipids, proteins and carbohydrates) of the microalga wasaffected by the growth phase, as well as initial nitrogen concentration. No significanteffect was observed by the initial concentration of phosphorus. The results indicatethat Scenedesmus dimorphus responded to induction by limitation of lipids and / ornitrogen deficiency, recording of high lipid content in the stationary phase in thosetreatments containing the lower levels of nitrogen (S1, S2, SC) with the mean values of42.11 ± 1.24%, 38.74 ± 0.85% and 44.03 ± 1.11% lipid, respectively, while thetreatments containing a higher concentration of nitrogen (S3, S4 and SN), recorded alipid content of 25.37 ± 0.76 %, 19.60 ± 1.84% and 20.29 ± 0.84%, respectively andobtained 0.60 g l-1 and 1.06 g l-1 for S4 and SN treatments, respectively. The lowestcarbohydrate values were recorded during the exponential phase, while the highestvalues are presented during the stationary phase, showing a higher carbohydratecontent in those treatments containing lower concentrations of nitrogen. Highervalues of carbohydrates were 40.14 ± 2.58%, 38.79 ± 0.50% and 38.02 ± 2.02% fortreatments S1, S2, SC, respectively.
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138.
The plastid AtHXK3: new insights in sugar sensing in Arabidopsis thalianaGabriela Itzetl Medina Ruiz,  Patricia León Mejía.

1Departamento de Biología Molecular de Plantas, Instituto de Biotecnología,Universidad Nacional Autónoma de México, Av. Universidad # 2001, Col. Chamilpa,Cuernavaca, Morelos, México, C.P. 62210. 2Corresponding author E-mailpatricia@ibt.unam.mxHexokinases (HXK) are dual function enzymes that, in addition of its catalytic activity,act as sugar sensors modulating gene expression involved in photosynthetic activity inresponse to sugar levels. In most plant HXKs are encoded by a small gene family, forexample the Arabidopsis genome encodes for 6 related HXK genes. The participationof HXK in the sugar sensing mechanism has been mainly inferred from studies with the
HXK1 gene. Mutants in this HXK (gin2-1) are insensitive to sugars and displaydevelopmental defect. Recent analyses have shown the AtHXK2 appears to havesimilar functions than the AtHXK1. However, the role of the plastid-localized AtHXK3in the sugar perception is not clear. Some studies suggested that AtHXK3 act as a nodeof convergence between sugar signaling and plastid to nucleus communicationmediated by GUN1. In this analysis it is reported that inhibition of AtHXK3 expressionincreases cellular sensitivity to sugar. To analyze in more detail the function ofAtHXK3 in sugar signaling in this work we analyzed the sugar sensitivity in plants thatoverexpressed this gene. We analyzed the seed germination of four transgenic linesthat overexpress the AtHXK3 gene in the presence of different glucose concentrations.We observed that these lines display a hypersensitive sugar phenotype compared tothe wild type. We also analyzed seed germination in a mutant for this gene (hxk3)using similar experimental conditions. However the analysis of the hxk3 mutant didnot displayed an obvious phenotype in the glucose treatments in contrast to the wildtype. We conclude that the HXK3 acts sugar sensor in plastids. However, is a complexprocess involving other Hexokinases and other sugar sensors that may be redundant.We would have to analyze in detail its role in sink tissues because the HXK3 expressionis increased. These results open new possibilities for the study of the HXK3 role in theplastids.
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139.
Synthetic sucrose isomerase gene for isomaltulose accumulationAngélica Merino1, Luis Martínez1, Antonio García1, Eduardo Corral1, José Salazar2,Tania Siqueiros1, Quintín Rascón1,3

1Laboratorio de Biotecnología I,Facultad de Ciencias Químicas, Universidad Autónomade Chihuahua, Nuevo campus universitario. Circuito universitario, Chihuahua,Chihuahua, C.P 311252. 2 MARS/Wrigely Santa Catarina, Nuevo León, México. 3Corresponding author: qrascon@uach.mx.Incorrect eating habits which highlights the excessive consumption of carbohydrateshas led health problems such as increased diseases as diabetes mellitus type 2, obesity,metabolic syndrome and dyslipidemia. Sucrose is the primary sweetener or foodadditive used today, and perhaps contributes to metabolic disorders. It is advisable tosubstitute this sweetener for other with lower caloric income. However, the candidateshould be soluble in food, stable at different intervals of temperature and pH, andtolerate various conditions and types of processes that are employed, should not haveany adverse effect on the consumer, and particularly having a sweetness which issimilar or superior to that of sucrose. Isomaltulose is a natural sweetener that has halfvalue in calories than as sucrose, yet their physiological effects varying the sucrose.Sacarosa isomarase gene from Pantoea dispersa was recovered from NCBI. Restrictionsites were removed and codon optimization for monocots was achieved by DNA 2.0.Synthetic gene was inserted in E.coli, and analyzed sucrose conversion to isomalulose.To assay eukaryotic expression, synthetic SI gene was transferred to a plant vector andinserted to sugarcane genome by Agrobacterium tumefaciens. The infection of sugarcane callus, was developed in 3 days, placing them in filter paper to decrease bacterialgrowth, then a disinfection was performed by washing the callus with differentsolutions, finally they were planted on induction medium containing hygromicin.Putative transgenic shoots were visible 5 weeks of selection. Developed plantlets willbe analyzed by PCR and Sohtern blot analysis.
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140.
Molecular cloning and functional characterization of ERF transcription factor

genes in papayaVallejo-Reyna Miguel Ángel; Santamaría-Fernández Jorge, Rodríguez-Zapata LuisCarlos; Virgina Herrera-Valencia, Suarez-Solís Victor, Pérez-Brito Daisy, Quijano-Ramayo Andrés y Peraza-Echeverria Santy.Centro de Investigación Científica de Yucatán. Unidad de Biotecnología.Corresponding author E-mail: santype@cicy.mx.Papaya is a tropical fruit of high nutritional value, and Mexico is the world’s largestexporter of this important commodity. As a tropical crop, is highly susceptible toattack by pathogens such as Colletotrichum gloeosporioides, causal agent ofanthracnose and cause of postharvest losses. The publication of the genome sequenceof papaya has opened the possibility to accelerate the discovery of genes involved inpathogen resistance to genetically improve this crop. Transcription factors (TF) areproteins that regulate gene expression. Among these proteins, we have identifiedseveral members of the Ethylene Response Factors family, (ERF-TF) which activate theexpression of pathogenesis -related genes (PR) in plants. Have been reported anincrease in its expression in response to pathogens and hormones involved in bioticstress as salicylic acid, jasmonic acid and ethylene. Overexpression of these TFs hasshown an increase in tolerance to pathogens in model plants such as Arabidopsis andTobacco. In a previous study from our laboratory,  we were characterized five geneshomologous to ERF transcription factors (TF) in papaya, named CpERF1 - CpERF5 .These genes showed similar structural characteristics to ERF-TF family whosefunction is related to the resistance of plants to pathogens. The aims of the presentstudy are to: a) assess the expression of these genes in papaya in response tobiotrophic pathogens as well as phytohormones involved in the response to bioticstress as salicylic acid (SA ) and ethylene ( ET ) by induction experiments in papayaseedlings using BTH and ethephon as inducers , b) show the characteristics oftranscription factors of the proteins encoded by these genes , by subcellularlocalization assays in onion cells , the transcriptional activity assays in yeast andelectrophoretic mobility shift assays to observe their interaction with DNA and c )assess the effect of its overexpression in resistance against pathogens by genetictransformation of tobacco as a model plant . The results of this work to increaseawareness of the FT in the resistance against pathogens biotrophes appearing inpapaya and develop strategies for genetic improvement of this crop.This work was funded by CONACYT, México under grants no. CB-83829  and  no. CB-155356. Miguel Angel Vallejo-Reyna is grateful to CONACYT for the PhD scholarshipno 228306
.
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141.
Novel strains of a begomovirus encode replication proteins with different DNA-

binding specificity.Omayra C. Bolaños-Martínez1, Salvador Ambriz-Granados1, J. Armando Mauricio-Castillo2, Yair Cárdenas-Conejo1, Rogerio Sotelo-Mundo3, Gerardo R. Argüello-Astorga1.
1 Laboratorio de Biología Molecular de Plantas, Instituto Potosino de InvestigaciónCientífica y Tecnológica, San Luis Potosí, S.L.P. México. 2 Unidad Académica deAgronomía, Universidad Autónoma de Zacatecas. 3 Centro de Investigación enAlimentación y Desarrollo, A.C. (CIAD), Hermosillo, Sonora. Corresponding author E-mail grarguel@ipicyt.edu.mxThe begomoviruses are pathogens of plants transmitted by the whitefly Bemisia
tabaci, a cosmopolitan agricultural pest. These viruses have genomes composed byone or two circular molecules of ssDNA (~2,6 kb) which are replicated by a rolling-circle (RC) mechanism in the nucleus of the plant cell. The virus-encoded Rep proteinis essential for this process. In 2006 we isolated from a leguminous weed (Rhynchosia
minima) collected in Sinaloa a new begomoviral species named Rhynchosia mosaic
Sinaloa virus (RhMSinV). More recently, two different begomoviruses were isolatedfrom a single R. minima plant collected in Colima, and their sequencing revealed thatthey are new strains of RhMSinV, according to the ICTV taxonomic criteria. One ofthose strains exhibited four Rep-binding sites (iterons) similar to those of the originalisolate of Sinaloa (i.e., TGGAGGA), whereas the second strain displayed iterons with aTGGAGTC core sequence. Alignments of the Rep proteins encoded by those virusesshowed a difference in the aa residue at position 71 (N/ D), which is one of the five aaresidues which were predicted to function as major determinants of geminivirus RepDNA-binding specificity by Londoño et al. (2010. Arch.Virol.155:1033-46). Modeling ofthe 3-D structure of the proteins encoded by those RhMSinV strains showed thatresidues 9, 11, 71 and 73, point their side chains toward the exposed surface of thesmall beta-sheet (s1-s5) element, that is apparently critical for high-affinity DNA-binding of Rep proteins. Therefore, the distinct chemical nature of the aa residue atposition 71 could to explain the differences in the cognate DNA sequences of theproteins of both RhMSinV strains. Experiments to verify this hypothesis are inprogress.
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142.
Massive micropropagation of elite organisms (Saccharum officinarum) variety

mex 69-290Salvador Eguiarte1, José Salazar2, Tania Siqueiros1, Carlos Candía2, Quintín Rascón1, 3.
1Lab. Biotecnología, Facultad de Ciencias Químicas, Universidad Autónoma deChihuahua, Chihuahua, México, C.P. 31125. 2 MARS/Wrigley México, Santa Catarina,Nuevo León, México. 3 Corresponding author: qrascon@uach.mxSugarcane (Saccharum officinarum) is a tropical grass, a giant grass related to sorghumand maize whose stem is formed and accumulated a rich juice of sucrose, compound tobe extracted and crystallized is sugar. Today it is required an increase in foodproduction. Therefore the plant tissue culture is an alternative to this concern, sincethis technique allows an accelerated spread on a large scale production; in reducedspace and time for obtain plantlets at any time of year, so ensuring the quality andhealth sugarcane materials. It is therefore developed a massive micropropagation ofprocedure for elite sugarcane (Saccharum officinarum) variety MEX 69-290. Toevaluate the ability of in vitro propagation of sugar cane variety MEX 69-290 it wasused MS medium. Immature leaves rolls were used as explants, disinfected explantswere placed on medium for callus formation therefore MS medium was supplementedwith 2,4-D (0,1 and 3 mg/L). Once formed calli were transferred them to agermination medium placing them on MS medium without hormones. Already withthese plantlets were transferred to MS medium rooting supplemented with NAA (2 y 7mg/L), and finally transferred to soil. The callus induction stage took 4 weeksobtaining calli from immature leaves rolls, the best response was observed whenadded 3 mg/L 2,4-D for the production of calli. Once formed calli were transferred tomedia without hormones which started after two weeks it was observed green calli,after 6 weeks in the same medium was achieved seedlings. Root plantlets obtainedwhen were used 2 mg/L NAA obtaining a whole plant. These plants were transferredto soil obtaining 80% of acclimatized plants after 4 months. Therefore it wasestablished a micropropagation procedure for sugarcane for the development formassive plantlet production. With an excellent acclimatization ratio, therefore thismethodology could be used successfully in field.
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143.
Proteomic analysis of the response to water stress in mycorrhizal and non-

mychorrhizal Sorghum vulgare rootsMaria D. Arias Padró, Victor Olalde Portugal, Armando Guerrero Rangel, Silvia E.Valdés RodriguezCentro de Investigación de Estudios Avanzados del Instituto Politécnico Nacional Km.9.6 Libramiento Norte Carretera Irapuato-León, C.P. 36821 Irapuato, Guanajuato,Mexico svaldes@ira.cinvestav.mxWater stress is one of the most important abiotic factors limiting crop productivityworldwide. For this reason, there is a need to study the response of plants to the lackof water, in order to understand the mechanisms of survival and in the future to applythis knowledge to the genetic improvement of susceptible cereals. Sorghum (Sorghum
vulgare) is a drought tolerant cereal and survives well in arid climates that are usuallyless suitable for other grain crops. In addition to its socio-economic importance,sorghum is considered a model to study the molecular mechanisms of droughttolerance in cereals. When the plant is under water stress conditions it uses differentstrategies to cope with it. The root is the first organ of the plant that perceives andresponds to the stress conditions of water deficiency. It has been reported that  plantsassociated with  mycorrhizal fungi improve the assimilation of nutrients and waterabsorption. There are also several reports that prove at physiological and biochemicallevel that mycorrhizal fungi induce a greater tolerance to drought. The objective of thisstudy is to determine changes in the expression of root proteins in mychorrizal andnon-mychorrizal sorghum plants, under water stress conditions, by a comparativeproteomic approach using two-dimensional electrophoresis as a tool. Theidentification of differentially expressed proteins will allow us to determine thepossible processes involved in the response to the limited tolerance of waterThe plantmaterial came from sorghum roots (Sorghum vulgare var. BJ 83 Caloro) grown undergreenhouse conditions. Water stress was applied at the 56th day after sowing for sevendays. In order to obtain the two-dimensional gels total soluble proteins were extractedusing the technique of extraction with phenol, from well watered plants (control) andstressed plants as well as mycorrhizal plants (mycorrhizal control) and stressedmycorrhizal plants. The proteins were separated in the first dimension (IEF) using18cm gels  with a pH gradient 4-7 (GE Healthcare). For the second dimension 12%acrylamide-SDS gels were used. Protein profiles were analyzed with a image analysissoftware, Melanie ® 7.0 (Genebio.) The results obtained so far have identified changesin the expression of stressed mychorrizal and non-mychorrizal plants. The changeswere greater in the case of non-mychorrizal plants, which suggests that the associationwith mycorrhizal fungi contribute to drought resistance. Besides, three proteins weredetected responding to water stress only  regardless of mycorrhizae. These proteinscould be essential for the response to this type of stress. Currently the identification ofdifferential expression proteins by mass spectrometry is being carried out.
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144.
Proteomic analysis of chloroplast biogenesis-affected Arabidopsis thaliana

mutants uncovers proteins potentially involved in chloroplast development: the
GrpE chapterDe Luna-Valdez, L. A.*1, Martínez-Batallar. G.2, Ramos-Vega, M.1, Hernández, O, M.2,López-Bucio, J.1, Villaseñor, C. I.3, Encarnación, G. S.2, León, M. P.1 and Guevara-García,A. A.**1

1Instituto de Biotecnología, Universidad Nacional Autónoma de México. Av.Universidad 2001, Col. Chamilpa, Cuernavaca, Morelos, México. 62170. 2Centro deCiencias Genómicas, Universidad Nacional Autónoma de México. Av. Universidad 2001,Col. Chamilpa, Cuernavaca, Morelos, México. 62170. 3Universidad Autónoma delEstado de Morelos, Av. Universidad 2001, Col. Chamilpa, Cuernavaca, Morelos, México.62170. Corresponding autor: *ldeluna@ibt.unam.mx; **aguevara@ibt.unam.mxAmong eukaryotes, plant cells are most remarkable by their ability to generatebiomass from air and sunlight, this phenomenon takes place only on the manymembranes and compartments of an outstanding organelle, the chloroplast. In the lastfew decades the chloroplast enzymatic machinery and developmental processes havebeen subject of intense research and the many efforts (including omic technologies) ofthe scientific community have led to the identification of a plethora of proteins whosefunctions are important for the making of a functional chloroplast. Plant mutants inthe genes that code for those proteins often display pigment-accumulation defectsshowing pale-green, yellow or albino phenotypes. Proteomics has been used toexplore the proteome of whole chloroplasts as well as suborganellar compartmentssuch as the stroma or thylakoids of wild-type and single chloroplast-biogenesisaffected plants. Furthermore, only one study has been reported to analyze andcompare the proteomes of several chloroplast-biogenesis affected mutants. Here wepresent a comparative proteomic analysis of four different chloroplast-biogenesisaffected mutants. The analysis consisted in the 2D-PAGE separation of protein samplesand computational processing of the resulting images to select spots with abundanceshifts of at least 2-fold, the selected spots were subjected to MALDI-TOF mass-spectrometry for protein identification. This work-flow led to the discovery of threenovel proteins potentially involved in the development of Arabidopsis thalianachloroplasts. Mutation of the genes coding for the identified proteins was found toyield albino plants that present low levels of mRNA accumulation for severalchloroplast-development marker genes. One of such genes is EMB1241, it codes for aGrpE domain-containing protein that is most likely involved in the proper folding ofchloroplast proteins. Experimental data addressing the existence of interactionsbetween EMB1241 protein and proteins key to chloroplast biogenesis will bepresented at the meeting.This research was funded by CONACyT grant #SB 129266; Luis de Luna is supportedthrough CONACyT fellowship 240088.



8th Symposium Mexico-USA 254

145.
The Biotechnology Of The MicroalgaeCarmen R. Maldonado-Barraza1, 3, Erasmo Orrantia-Borunda1, Jose Luis Stephano-Hornedo2, Claudia L. Ramirez-Marquez, Seiry Elias-Arras3Centro de Investigación en Materiales Avanzados1, Universidad Autónoma de BajaCalifornia2, Instituto Tecnológico de Estudios Superiores de Monterrey3.Corresponding author E-mail: carmenrocio.maldonado@itesm.mxIn this century humanity is facing huge problems due to the increasing energy demandworldwide, depletion of fossil fuels, increasing price of oil and environmentaldifficulties caused by greenhouse gases and their consequence: global warming. Thissituation urgently demands alternative energy sources with lower pollution indexes,among which there’s a viable option; this is the development of biofuels frommicroorganisms. The biodiesel can be obtained from a wide variety of sources, wherethe microalgae can be found. They have had a very particular interest as one of themost promising source for the biofuels production due to their high content in lipids(1-70% in dry weight), especially the triglycerides that are the best substrate for thebiodiesel production, and it is possible to increase the synthesis and storage of greatamounts of lipids optimizing growing factors. The lipids can be used for biodieselproduction using a simple process called transesterification. Thanks to their shortgrowing cycles, high lipids content and their easy-to-modify genetically feature havebeen proposed as potential candidates for the biofuels production.This writing has theobjective of inducing the lipids synthesis on the microalgae species of the green genre

Chlorophyceae; Chlorella sorokiniana that was isolated from a secondary settler in theresidual water treatment plant of Chihuahua City. The cells were cultivated during 15days in static systems or batch under different nitrogen and phosphorusconcentrations in order to create a nutritional stress and therefore induce the lipidssynthesis. The cells were harvested during the different growing phases to evaluatethe lipids content over the development of the microalgae culture. Inducing lipidsthrough limiting their nutrients seems to be a viable strategy to increase the lipidscontent on the cells; nevertheless, from a technical point of view, cultivating cells innutrimental limiting conditions and lacking adequate concentration for theirdevelopment limits the cellular growing affecting in a negative way lipids production.On the other hand, the behavior of protein content, carbohydrates, as well as thebiomass production was observed in order to consider this species as a possiblenutritional source for animals, biofertilizers or as a promising biofuels productionalternative. In this study it has been found that the biochemical composition (lipids,proteins and carbohydrates) of the microalgae was affected by the growing phase, aswell as the initial nitrogen concentration, without observing significant effects due tothe initial phosphorus concentration. The Chlorella sorokiniana didn’t respond toinducing lipids registering an average of lipids approximated to 18.39 ± 0.57 % foreach one of the treatments (average all over the experimental period). However, ahigher biomass concentration was registered reaching values of 1.62 g l-1 y 2.22 g l-1 inthe treatments C2 and CN respectively. Also a higher lipids production was registereddue to the high growing rates that it presented. Results show that the carbohydrateswere the main reserve component registering at any moment a high concentration.The lowest values of this component were registered during the exponential phase,while the highest values were found during the stationary phase observing highercarbohydrates content in those treatments containing the lowest nitrogenconcentration. In this species the highest protein content took place on theexponential growing phase, but this changed on the stationary phase, because lipids
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146.
Antioxidant capacity and anti-inflammatory effect of Hamelia patens extractsAlvarado-Sánchez Brenda1,3, Jiménez-Suárez Verónica 1, Reyes-Munguía Abigail2

1 Laboratorio de Investigación Biomédica, Universidad Autónoma de San Luis Potosí,Unidad Académica Multidisciplinaria Zona Huasteca, Romualdo del Campo 501, C.P.79060, Cd. Valles, S.L.P., México. 2 Laboratorio de Investigación en Alimentos,Universidad Autónoma de San Luis Potosí, Unidad Académica Multidisciplinaria ZonaHuasteca, Romualdo del Campo 501, C.P. 79060, Cd. Valles, S.L.P., México. 3Corresponding autor E-mail balvarado@uaslp.mx
Arnica sp., Azadirachta indica and Hamelia patens are medicinal plants used in someMexican areas to treat different diseases. In this study, we determined the content ofpolyphenols, flavonoids, and antioxidant activity in aqueous and ethanolic extracts ofleaves, flowers, stems and seeds of Arnica sp., A. indica and H. patens. Also we testedthe anti-inflammatory effect by the H. patens extract in carrageenan-induced model oflocal inflammation. The total phenol and flavonoid content was estimated using theFolin-Ciocalteau method and colorimetric assay, respectively. Antioxidant activity wasdeterminate by reduction of DPPH radical and by redox potential. The anti-inflflammatory effect was tested only with the H. patens extract. The results indicatethat the leaves of three plants have a significant amount of flavonoids. The leaves of H.
patens showed high antioxidant activity, probably due to the high amount offlavonoids founded in this plant. This is the reason because we analyzed anti-inflammatory activity. In this respect, we found a significant anti-inflammatory effectin the model used. Arnica sp., A. indica and H. patens could improve the treatment ofdiseases associated with oxidative stress by their high antioxidants content. Especiallythe leaves of H. patens could have an important application in the treatment ofinflammatory diseases.
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147.
Biochemical and molecular identification of a plant natriuretic peptide in garlic

(Allium sativum L.)Claudia Montserrat Valle-Rodríguez1, Silvia Valdes-Rodríguez2, Nora Vasco-Mendez1,Martín Gerardo-Rodríguez1, Cristina Garcidueñas-Piña1, Ruth Elena Soria-Guerra 3 yJosé Francisco Morales-Domínguez11Departamento de Química, Universidad Autónoma de Aguascalientes, Av.Universidad 940 C.P. 20120, Ciudad Universitaria, Aguascalientes, México Tel. 01(449)910-74-00 Ext. 8420. 2Departamento de Biotecnología y Bioquímica de Plantas,Centro de Investigación y de estudios Avanzados del Instituto Politécnico Nacional,Unidad Irapuato, Km. 9.6 Libramiento Norte, Carretera Irapuato-León, CP 36821,Irapuato Guanajuato, México. 3Facultad de Ciencias Químicas de la UniversidadAutónoma de San Luis Potosí. Av. Dr. Nava #6 Zona Universitaria CP 78200 San LuisPotosí, SLP, México Tel. 52 (444) 8 26 24 40, Ext 566 y 541. *Autor paracorrespondencia: jfmoral@correo.uaa.mxNatriuretic peptides (NP) are vertebrate hormone, involved in the regulation of ionand water homeostasis. In plants have been identified homologous known as plantnatriuretic peptides (PNP) some of which have been identified by immunoblottingwith antibodies of human origin and with molecular and biochemical methods. ThePNPs are peptides with a molecular weight between 10 and 20 kDa, sharing similaritywith the N-terminal domain of expansins as a result of convergent evolution. The PNPsfunction seems to be involved in stomatal opening, opening and closing of Na+ K+channels stimulating the synthesis of second messengers such as cGMP and iontransport. In this study, a PNP gene in garlic (AsPNP) was identified by PCR, theamplified nucleotide sequence was similar to a part of the first exon of AtPNPA gene.The deduced amino acid sequence displayed a conserved sequence among PNPs fromother plant species, including a sequence of human origin. The phylogenetic treeshowed greater sequence similarity of AsPNP with Erucastrum strigosum, Hedera helixand Arabidopsis thaliana. The analysis of real-time PCR showed that there are twocopies of the gene, similar to those found in Arabidopsis thaliana: AtPNPA y AtPNPB.Immunoblotting with PNs antibodies of human origin (anti-c-terminal ANPA), verifiedthe presence of PNP in protein extracts from garlic leafs and in a protein fractionpartially purified by ion exchange chromatography. The immunoblotting positivefraction was also able to stimulate stomatal opening in cuticles of Opuntia ficus-indica,showing an increase in stomatal opening compared with control samples.
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148.
In silico mining of the Candidatus Liberibacter asiaticus genome and its

interaction with the host: a model for genomic transportomeSalvador Elías Castell-González1, Alberto Uc-Várguez2; Cecilia Hernández-Zepeda3;Oscar Alberto Moreno-Valenzuela1.
1Centro de Investigación Científica de Yucatán A.C., Unidad de Bioquímica y BiologíaMolecular de Plantas, Mérida, Yucatán, 97200, México. 2Centro de Investigación yAsistencia en Tecnología y Diseño del Estado de Jalisco, Campus Sureste, Mérida,Yucatán, 97070, México. 3Centro de Investigación Científica de Yucatán A.C., Unidad deCiencias del Agua, Cancún,  77500, México. Corresponding autor E-mail.oamv@cicy.mxThe Huanglongbing or yellow dragon disease is the most destructive citrus illness. Thedisease originated in Africa, then it dispersed through Asia and it is present in Americasince 2004. The disease has caused great damage to citrus agriculture in Brazil, Cubaand North America. In México this disease has a quarantine pest category, and to dateit is not possible to control or treat it. The causal agent related to the disease in Mexicois Candidatus Liberibacter asiaticus, an alpha proteobacteria, which compared to theAmerican and African varieties, is the most widespread and destructive of the three.One of the main obstacles for disease control is that the bacteria is limited to thephloem and cannot be cultivated. The complete genome is already available due toculture free techniques or metagenomic techniques. In this work, a throughoutgenome analyses of Ca. Liberibacter asiaticus has allowed the transport potentialidentified in the genome and development of an in silico model of bacteria interactionin its microenvironment. The analyses was performed with two reported genomes ofCa. L. asiaticus (psy62 and gxpsy), and shows than 37 genes coding to transportproteins and 30 of this genes are ABC transporters and 3 genes coding to thiamineimporting. The importers in the genome of Ca. Liberibacter asiaticus areglucose/galactose and prolyne/glycine transporters, but the incomplete pathway of
Ca. Liberibacter asiaticus propose than the bacteria feeds with amino acids or partiallyprocessed carbohydrates like Glycerate.
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149.
Analysis of expression of genes involved in carbohydrate metabolism and

distribution of these in plants of Agave tequilanaMaura Leticia Damián-Santos1, June Simpson1
1Department of Plant Genetic Engineering, Cinvestav-Irapuato Km. 9.6 LibramientoNorte carretera Irapuato-León, Apdo. Postal 629, 36821, Irapuato, Guanajuato,Mexico. 2 Corresponding author E-mail mdamian@ira.cinvestav.mxFructans are complex carbohydrates found in Agave species, where they aresynthesized and stored in the stem structure known as the ‘piña’. Fructans arefructose polymers that are synthesized by two or more enzymes withfructosyltransferase activity. In contrast invertases are responsible for the hydrolisisof sucrose to glucose and fructose. Currently we are determining the expressionpattern of FFT’s and invertase genes in situ in different tissues, using Agave tequilanaplants cultured in vitro. Subsequently, to determine the distribution of thesecarbohydrates we will employ a range of histological techniques on  the same tissues.
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