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1. Antecedentes Generales de la Propuesta
Nombre: Plant and Animal Genome Xll Conference, San Diego, CA. 10-14 Enero 2004
Cddigo: BID-FP-L-2003-2-BIOT-15

Nombre Postulante Individual: Inés Marlene Rosales Villavicencio

Lugar de Formacién (Pais, Regién, Ciudad, Localidad): EEUU, California, San Diego.

Fecha de realizacion: 10-14 Enero 2004

Obijetivos de su participacion en la actividad:

Actualizacion en los ambitos de la gendmica y bioinformatica, asi como en las nuevas areas de
investigaciéon que actualmente se desarrollan en el ambito internacional (metabolémica y
protedmica).

Esto se traduce en concretar avances en los siguientes aspectos:

1: Vinculacién internacional.

2. Posibilidad de acceder y utilizar resultados de investigacion externa en Chile.

3. Capacitacion en la tecnologia de microarreglos, bioinformatica y otras técnicas
especificas.

4. Revisar experiencias internacionales en el ambito de la propiedad intelectual.

8. Intercambio de experiencias en genémica y bioinformatica.

2. Antecedentes Generales: describir si se lograron adquirir los conocimientos y/o
experiencias en la actividad en la cual se participé (no mas de 2 paginas).

Esta conferencia representa una de las instancias cientificas mas importantes en el area de la
Gendémica y Bioinformatica. En ella se presentan afo a ano innumerables workshops y
conferencias que muestran las Ultimas actualizaciones en éstas areas. Para los proyectos
financiados por la Iniciativa Gendma Chile, se presenté entonces una oportunidad unica de
interacciéon con otros grupos internacionales, que nos permiti6 conocer y aprovechar sus
experiencias, asi como también realizar una difusién del trabajo que en Chile se efectua.

Sin duda, los objetivos planteados en témino de actualizacién, vinculacion internacional e
intercambio de experiencias se cumplié a cabalidad. Sin embargo, este afio se observé una
clara ausencia de los grupos de investigacion mas sobresalientes de Europa y Australia, lo que
afecté en particular a aquéllos interesados en los avances de la genémica en vides. Es
posible que esta ausencia se deba a que en Junio proximo se realizaréa un encuentro
Internacional en Califomia-Davis, que congregara a los miembros del “Grape Genome Group”,
y éstos grupos estén privilegiando su asistencia a éste encuentro. A pesar de que este
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Consorcio Internacional posee integrantes de distintos paises, la cooperacion Internacional
que se observa es escasa y al parecer altamente competitiva.

3. Itinerario Realizado: entregar una relacion de actividades de acuerdo al siguiente cuadro:

Fecha Actividad Objetivo Lugar
8 al 9 de |Vuelo Santiago-Miami- Arrivar a San Diego, CA Santiago - San
Enero, Dallas- San Diego Diego
2004
10-14 Participacion en Asistencia seminarios, Town & Country
Enero Conferencia workshops, exhibiciones, etc. Hotel, San Diego
2004
15-16 Vuelo San Diego-LA- Retorno a Santiago, Chile San Diego-
Enero Santiago Santiago
2004

Sefialar las razones por las cuales algunas de las actividades programadas no se realizaron o
se modificaron.

Todas las actividades se cumplieron de acuerdo al itinerario programado por FIA.

4. Resultados Obtenidos: descripcion detallada de los conocimientos adquiridos. Explicar el
grado de cumplimiento de los objetivos propuestos, de acuerdo a los resultados obtenidos.
Incorporar en este punto fotografias relevantes que contribuyan a describir las actividades
realizadas.

Los conocimientos adquiridos durante este evento dicen relacion con las conferencias
presenciadas en este Congreso. La envergadura de esta Conferencia permite que en sus
ponencias no sélo se presenten grupos de investigacion lideres en el area de la Gendémica y
bioinformatica, sino también las grandes companias que entregan la tecnologia necesaria para
que estas areas del conocimiento se desarrollen. A continuacion se detallaran algunas
sesiones de grupos de investigacion lideres presenciadas, considerando como principal area
de interés la Fruticultura. Los resumenes referidos en el texto pueden encontrarse en
http://www.intl-pag.org/12/abstracts/

1. Fuit and Nut Crops Workshop. Organizado por Erik  Rikkerink
(ERikkerink@hortresearch.co.nz). Horticulture and Food Research Institute of NZ Ltd.

En este workshop se presentaron investigaciones en genémica de frutales: cerezos,
duraznos, papaya, manzanos y vides. En cerezos se presentd un trabajo en
autoincompatibilidad gametofitica, la que se presenta en sour y sweet cherry (resumen
wW102).

Clemson University presenté su trabajo en genémica de duraznos, quienes en forma muy
interesante estan integrando la informacién de los mapas genéticos, fisicos y la genomica
funcional. Durazno aparece entonces como un modelo en frutales que presenta ventajas
comparativas claras frente a otras especies: genoma de tamafio pequefio ( 300 Mb aprox),
y un genoma diploide (2n= 16). Este grupo ya a generado 9984 ESTs de alta calidad, los
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que han sido ensamblados y anotados definiendo de esta forma los primeros 3842
“unigenes” de duraznos, es decir un set de genes unicos, no representados en los
genomas hasta ahora  secuenciados de otros modelos vegetales. Este grupo
posteriormente ha desarrollado un mapa de transcritos, para lo que hibridaron sus ESTs a
librerias BAC de durazno, localizando 1304 ESTs de sus unigenes., es decir localizaron un
11.2% de sus ESTs en el mapa genético. Los datos que se generen en este proyecto y
que sean de publico acceso pueden encontrarse en http://www.genome.clemson.edu/gdr/.
(resumen W104). La estrategia que este grupo ha desarrollado para su proyecto debiera
servir de ejemplo en nuestras iniciativas nacionales, ya que la forma mas eficiente de
utilizar la informacion que se generen de proyectos de genémica funcional es acoplarios
con la informacién generada en mapeos fisicos y genéticos de la especie en cuestion.

En manzanos se presentaron tres trabajos: conservaciéon de marcadores alrededor de
algunos genes en manzano; Silenciamiento de proteinas de manazana que interactuan
con genes avr de E.amylovora (es decir potencialmente suprimirian la enfermedad), y
aumento de la resistencia a enfermedades en manzanas que sobre-expresan el
genMPNR1 (un mediador de la respuesta defensiva en vegetales) (resumenes W100,
W101 y WW105).

Finalmente, Pamela Gatto (IASMA-ltalia) present6 la investigacion en gendmica de vides
desarrollada en este Instituto. Este grupo, cuyo lider es Riccardo Velasco empezod el
trabajo genomico en 1999, el que incluye un programa de secuenciacion de ESTs,
desarrollo de mapas moleculares , librerias BAC y mapeo fisico asi como aproximaciones
gendmicas tales como cDNA-AFLPs y macroarreglos. Al momento, han secuenciado 8000
ESTs, organizados en una base de datos que pronto se hara publica (www.ismaa.it) . Han
encontrado 4400 unigenes, de los cuales 2300 han sido depositados en membranas de
nylon, donde se estudiara la regulacién diferencial de genes involucrados en la ontogenia y
senescencia de hojas de vides. Ademas, a través del uso de librerias substractivas, han
podido generar arreglos tejido especifico de hojas, frutos y raices de vides. Con todo este
material, se han concentrado en el estudio de la expresion global de genes de forma de
poder ganar conocimiento en procesos tales como vias metabodlicas de compuestos
fendlicos y respuesta defensiva a B.cinerea y P. viticola.

2. Nacional Citrus Genomic Workshop, organizado por José Chaparro del USDA/ARS.
Este workshop presenté una amplia variedad de trabajos. Primero, Gloria Moore mostro los
intentos preliminares de la Universidad de Florida en el uso de las herramientas gendémicas
en el estudio de la tolerancia al frio que se presenta en Poncirus trfoliata, un “pariente
silvestre” de los citricos desde el cual es posible introgresar genes a la especie (Resumen
W49). Mas tarde, Gustavo Astua-Monge presentd el gran despliegue que Brasil esta
realizando en esta area. Brasil ha iniciado hace algun tiempo un proyecto de
secuenciacion de ESTs enfocandose en la respuesta de citricos a diferentes estrés
bidticos y abibticos. Los datos evaluados se concentran en el descubrimiento de
microsatélites, marcadores SNPs e identificacion de genes diferencialmente expresados
bajo estas condiciones. De esta forma, el trabajo bicinformatico les ha permitido encontrar
agrupaciones de genes (gene clusters) que presentan respuestas similares a diferentes
formas de estrés que se han evaluado. Un destacable ejemplo de trabajo multiprofesional
de avanzada en nuestro hemisferio, sin duda uno de los mas importantes que se
presentaron en el evento (resumen W50).


http://htlp://www.genome.clemson.edu/gdr/.
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Posteriormente dos grupos americanos presentaron sus trabajos en Citrus ESTs Project,
donde se mostraron las abundantes colecciones de ESTs que han obtenido bajo distintas
condiciones de forma de representar la mayor cantidad de unigenes posibles. El grupo de
California (M.Roose, resumen W52) ha fabricado 12 librerias principalmente desde naranja
dulce, las que en el futuro se dispondran en un microarreglo de citricos. Este trabajo aun
esta en marcha y solo se presenté trabajo bioinformatico de genes candidatos. R. Shatters
del USDA en Fort-Pierce, FL (resumen WS53) ha centrado el analisis de ESTs en
condiciones de interaccion planta-insecto, de forma de dilucidar algunas interacciones de
insectos vectores, mosquitas blancas, etc con la planta. Finalmente, Vicente Conejeros y
Manuel Talon de Esparfia presentaron su coleccion de mas de 30 mil arboles de citricos
que han sido obtenidos después de realizar mutagénesis al azar, y la collecion de ESTs
que seran utilizados en estudios de genémica funcional en Valencia (resumenes W51y W
55).

Finalmente, Eric Mirkov, de Texas A&M University present6 el trabajo de clonamiento del
gen de resistencia al virus de la tristeza de los citricos. Este grupo ha definido, por medio
de mapeo fisico y genético, un area de 300kb que contiene el gen de interés, pero en el
que han encontrado 12 posibles genes de resistencia a enfermedades. En estos
momentos se encuentran realizando trabajos de complementacion en variedades
susceptibles (via transformacion genética) de forma de encontrar cual de estos genes es
efectivamente el gen de resistencia a este virus.

2. Internacional Grape Genome Project Workshop, organizado por Douglas Cook
Universidad de California (drcook@ucdavis.edu).

John Cushman (University of Nevada, Reno) presentd detalles del microarreglo que
Affymetrix esta preparando para ser utilizado por algunos miembros del Consorcio de
Vides. Para la confeccion del mismo, se estan utilizando las secuencias de ESTs que han
sido liberadas al dominio publico por distintos grupos de investigacion. Los chips de
Affymetrix han sido documentados como los mas confiables y reproducibles en el mercado,
por lo esto significa un avance importante para aquellos interesados en trabajar en
gendémica de vid. En el caso de los investigadores nacionales, el grupo que trabaja en la
Plataforma Cientifica y Tecnolégica para el Desarrollo de la Gendmica en Chile: Etapa |
Vid, (iniciativa en la que INIA esta incluida) no participd en el Consorcio que financio la
puesta en marcha de esta iniciativa, debido al alto costo involucrado. Para acceder a ellos
en el futuro cercano, se debera negociar directamente con los grupos en Reno y California,
quienes definiran el precio de los usuarios “menores” de este microarreglo. Durante este
encuentro se especulé de un costo de $500/arreglo, lo que no consideraba los softwares
para decodificar la informacion que entregue el microchip, servicios que son prestados por
la misma empresa Affymetrix.

Casi en paralelo durante esta conferencia, se conocié que existia una iniciativa Europea,
que habia encargado a la empresa Qiagen, la confeccion de un set de oligonucleétidos
que pueden ser utilizados en un formato muy similar al que emplea Affymetrix en sus
disefios. Aun no se conocen detalles técnicos en cuanto a la confeccidén, disefio y
comportamiento de estos oligos ya que auan no han sido utilizados por los investigadores.

Posteriormente, tres grupos norteamericanos de Reno y California presentaron un analisis
de proteomica en vides estresadas por déficit de agua, estrés salino y estrés por nitrogeno
(Resumenes P765, P766 y P41). Por otra parte, D. cook presentd informacion respecto a
respuestas transcripcionales de vid frente a infecciéon por la bacteria del xylema Xylella
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fastidiosa. Con respecto a ésta ultima los avances presentados fueron escasos con
respecto al material ya informado en previos meetings o publicaciones (resumen P40).

En general, lo mas interesante de esta jornada fue conocer detalles del microarreglo de
vides que pronto estara disponible a la comunidad cientifica. Los miembros del consorcio
internacional del genoma de la vid no presentaron avances significativos en sus ponencias,
lo que no necesariamente significa que éstos no estan ocurriendo al interior de los
conglomerados. Una fuerte competencia con el bloque Europeo parece ser la razoén para
la confidencialidad, ademas de una proxima Conferencia en Caliomia-Davis, que juntara a
los expertos del tema.

Ya que es imposible detallar todas las ponencias presenciadas durante los 5 dias del
evento, se han privilegiado en este resumen aquellas cercanas al area de accion de la
becada. En cuanto a las nuevas tecnologias presentadas, las mas interesantes fueron sin
duda los workshops organizados por Affymetrix, Whatman y Sigma.

En cuanto al cumplimiento de los objetivos planteados inicialmente, éstos se cumplieron en
términos de actualizacion, capacitacion y revision de las experiencias internacionales. El
intercambio de experiencias no es siempre tan facil de acceder, ya que existen intereses,
restricciones economicas y de propiedad que juegan un papel relevante ante la posibilidad
de compartir informacién. Dentro de lo posible, se traté de conocer de las experiencias de
otros grupos para as6 aprovecharlas dentro de la realidad local.

5. Aplicabilidad: explicar la situacién actual de los temas en Chile (regién), compararla con la
tendencias y perspectivas en el pais (region) y feria visitados y explicar la posible
incorporacion de los conocimientos adquiridos, en el corto, mediano o largo plazo, los
procesos de adaptacion necesarios, las zonas potenciales y los apoyos tanto técnicos como
financieros necesarios para hacer posible su incorporacion en nuestro pais (region).

Sin duda que otros paises ya han desarrollado el tema de la genémica y bioinformatica por
adelantado. En nuestro pais se esta recién comenzando en este tipo de trabajo, pero en lo
posible, se ha tratado de aprovechar las experiencias internacionales, como por ejemplo, evitar
los errores cometidos al momento de confeccionar las librerias, eleccion de plataformas a
utilizar, estrategias bioinformaticas mas apropiadas, etc.

Muchos de los grupos internacionales de vanguardia ya han pasado a otro tipo de analisis,
como es la proteédmica y metabolémica, caminos que sin duda recorreremos en el futuro como
nacién. Por ahora, pareciera ser que la leccion mas importante que se saca es la necesidad
de contar con mapas fisicos y genéticos adecuados, que permitan utilizar a cabalidad los
resultados de la gendomica funcional. En INIA, estamos trabajando en ese sentido, ya que
estamos involucrados en la investigacion en areas de mapeo genético, transformacién y
gendmica en vides. Nos queda por lo tanto equiparar estos esfuerzos en frutales de carozo,
dénde nuestra Instituciéon ya se ha integrado al trabajo en genémica y transformaciéon genética
de Prunus.

Ya que los apoyos financieros por parte de la Iniciativa Genoma Chile fueron asignados por
tres afos, se hace necesario pensar con anticipacion en la continuacién de la investigacion en
el area de la genomica y bioinformatica en Chile, de forma de aprovechar lo resultados de
estos tres afos de trabajo.
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6. Contactos Establecidos: entregar una relacion de contactos establecidos de acuerdo al
siguiente cuadro:

Institucién/Empresa | Persona de|Cargo/Actividad |Fono/Fax | Direccién E-mail
Contacto

(Horticulture  and | Erik Investigador ERikkeri

Food Research | Rikkerink nk@hor

Institute of NZ Ltd. tresearc
h.co.nz

Universidad de | Douglas Investigador drcook

California . Comité | Cook @ucdav

del Internacional is.edu

Grape Genome

Project

University of | John Investigador (775) 784-|Fleischmann |jcushma

Nevada, Reno. | Cushman 1918 Agriculture n@unr.e

Comité del ( 775) 784~ | Building, du

Internacional Grape Lol Office 307

Genome Project

Centro APTA Citros | Gustavo- Investigador gamo@c

Sylvio Moreira, | Astia Biotechnology entrodeci

Cordeiropolis, SP-|Monges Lab. tricultura

Brasil ot

Se destacan algunos de los contactos establecidos. Los tres primeros vinculados al consorcio
internacional de gendémica en vides y el cuarto, un investigador residente en Brasil, trabajando
en gendémica en citricos, que representa a uno de los grupos sudamericanos mas importantes
que se presentaron en este evento.

7. Detecciéon de nuevas oportunidades y aspectos que quedan por abordar: sefalar
aquellas iniciativas detectadas en la actividad de formacion, que significan un aporte para el
rubro en el marco de los objetivos de la propuesta, como por ejemplo la posibilidad de realizar
nuevos cursos, participar en otras ferias y establecer posibles contactos o convenios. Indicar
ademas, en funcion de los resultados obtenidos, los aspectos y vacios tecnolégicos que, a la
luz de los conocimientos adquiridos en esta actividad, aun quedan por abordar para la
modernizacion del tema en el pais.

Se destacaran tres puntos importantes que quedaron en claro después de asistir a esta
conferencia:

a. Existira una proxima reunion del grupo especialista en vides a efectuarse en CA-Davis en
Junio préximo donde se espera encontrar avances significativos en los areas de la genémica,
proteémica y metabolémica

b. La confeccion de microarreglos de vides por la empresa Affymetrix podria redireccionar la
estrategia planteada hasta ahora por el Consorcio de vides chileno, en cuanto a utilizar sus
microarreglos v/s el uso de macroarreglos nacionales. Todo dependera de los costos
implicados y las capacidades nacionales.

c. Se hace necesario y urgente avanzar en los temas de mapeamiento fisico y genético en los
frutales modelos de la genémica nacional (vides, carozos).
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8. Resultados adicionales: capacidades adquiridas por el participante individual y/o el grupo,
como por ejemplo, formaciéon de una organizacién, incorporacion (compra) de alguna
maquinaria, desarrollo de un proyecto, firma de un convenio, etc.

Se contactaron multiples proveedores que usualmente son utilizados por nuestros laboratorios
de forma de estudiar vias mas expeditas y econdmicas de acceder a sus servicios (sintesis de
oligonucleétidos, secuenciacion de ADN, membranas y filtros, etc).

9. Material Recopilado: junto con el informe técnico se debe entregar un set de todo el
material recopilado durante la actividad de formacién (escrito y audiovisual) ordenado de
acuerdo al cuadro que se presenta a continuacion (deben sefalarse aqui las fotografias
incorporadas en el punto 4):

Tipo de Material N° Correlativo (si es Caracterizacion (titulo)
necesario)
Reproduccién de poster 1 Cloning and characterization of
flower development genes in
papaya
Reproduccion de poster 2 Candidate gene database and

transcript map for peach: a
model genome species for
Rosaceae

Reproduccion de poster 3 Comparative analysis of
ethylene response factors
and pathogenesis related

proteins in Vitis vinifera and

Vitis aestivalis

Reproduccion de poster 4 Identification of disease
defense- and stress- related
genes in Vitis shuttleworthii

_grape through EST analysis

Reproduccion de poster 5 Molecular characterization of
genetic variability and
differentiation among

European and Asian grape

cultivars

Reproduccion de poster 6 A fully automated system to
extract DNA from difficult
plant tissues

Reproduccion de poster 7 Microarray analysis of
defense against Sclerotinia
stem rot in soybean




Introduction

Cloning and characterization of flower development genes in papaya

Qingyi Yu'*, Paul H. Moore?, Christine Ackerman', Henrik H. Albert2,
Robert E. Paull’, Ray Ming',

" Hawaii Agriculture Research Center, Aiea, HI 96701, 1

* USDA-ARS, Pacific Basin Agricultural Research Center, Aics, HI 96701, USA
‘Department of Tropical Plant and Soil Sciences, University of Hawaii, Honolulu, HI 96822, USA
* Department of Molecular Biosciences and Bioengineering, University of Hawaii, Honelulu, HI 96822, LISA

Papaya {Carice papaye L) is a polygamous species with three basic sex forms: female, mabe, and hermaphrodie, Although those three sex forms are genetically determined (Hofimeyr, 1938), the phenctypic sex expression of papaya i

influenced by i factors, includi

(Awods, 1954), nutritional st (Awada and Thede, 1957) and moistere { Awsda, 1961} Instability of papaya flower scx expression is common, and sex reversal occuss in all three

sirx forms of pupaya flowers, especially i hermaphirodite and male flowers (Siorey, 1958), Incomplete sex reversal resuhts ina continuous graded series af flower types (Storey, 1958). Thus. pupaya provides & unigee opportunity (o sty
flower develapment in plants, On the other hand, the iastability of pupays flowers can result in uninarketible, malformed fruin Cloning major genes controlling flower development in pupaya is the first step towards solving this problem.
According 10 the widely sccepted “ABC” model, "C™ finetion genes are required for both stamen and carpel formation. Ao (AG) s the only "C"” class gene in Arabidopsic. We report here the clonimg of *C™ function genc in papaya,

PAG, and two of its regulinory genes, PEL and PHUAT,

Maderials and Methods

Iant sterial. Four different papays eultivars, SunUp, Kapoha, Saipan Red, and Drew, were germinated and
phanted in Kunia statton, Oshu. Young leaf tissues of Sunlip, Kapoho. and Drew were colloeted for genomis DNA
isalation.. Hermaphrodine and female Aower buds, young lesf iissues, and root tssucs were collected for 1otal RNA
isolation, Shoot apical floral mer e leaf meri tissues from SunUp. Kapoho. and Saipan fed
were colleeted and fixed at different floral developmental siages for i sine hybridization,

CINA Tibrary conytruyton. Toal RNA was isolated from hermaphrodite and fomale flower bods. PalyA’ RNA was
irolated from the wtal RMA psing Strepiavidin Magnesphere perticles (Promega), Doubite siranded cDNA wis
synihesised wsing ZAP-cONA Syathesis kit (Sumtagene) and eloned inta ZAPI vector (Stratagene .

Servering o BALL CBA Hbrars sniksequencing, Arabidopsis LEAFY, AG (provided by Elliol Mey and
HUAL (provided by Xucmei Chen) cDNA clones were used to screen the papaya BAC und hermaphradite and female
Nawer cONA libraries. The positive cDNA clones were sequenced direcily using universal primers. Camplete
genomic sequences were obtained from sequencing positive BAC cloaes heginning with the primers designed in the
subclone sequences by paimer walking,

Seuthern ol analysis. Papays genomic DNA of three different sex forms was digested with EcoR 1. Hind 111, and
N §amd i onto Nyloa t fard mcthods were used for Soutiern bloting and hybridiation.

Noier dnabysis Totl RNA was isolated from roots, leaves, flower primodium, mature flowers, ind carpels.
Standared methods were used for Northers blowing aind hybridization.

Tucit hhieidization, In sine hybridizadion was performed by using digoxigenin {DIG)-labeled RNA probes
b 10 the i "3 ion {Bochringer Mannheim).

Results and Discussion

Using Arabiddopyic LEAFY, AG, aod HUAY cDNA clones as probes w sercen papaya BAC and cDMA librarics,
LEAFY. AG. and HUAT homologois penes in pupaya, PFL, PAG, and PHUAL, were clongd and sequenced, PAG has
mine exens and eight introns (oo L) and encodes a putstive pratein with 228 amine acids. PAG protein shares 691
identity amd 79% simikriry with drebidpres AG. Within the MADS region, PAG shares greater than 98% amino acid
sequence ulentity fonly one anino aeid difference) with Arabicfopsis AG. The 2% intron of Arabidupriy 4G is about
3kb.and eontains ionelly importamt fatory for Al exy {Hong o1 al.. 2003), In pupaya. the
2% ymran of PAG is abou 6-Tkb, much larger than that of Aredidepsiy, CGenomic and BAC Southem analysis imdiciie
thul PAG exiss as o single copy i ihe papayi genome (data not shown). Northern analysts showed thit PAG is
cxpressed preferentially in floral tissue. sinee no signal was detected in leaf and oot tissues ( o 1) PAG begins
s expressivn from a very carly stage of flower development and contmues through mature flawer where it is Thighty
exprossed in the camel {700 7

FFL b three exons and 1w intrens (000000 20 and encodes o protein of 367 amino acids, The comparison of PFL
protin o other LEAFY-ike proteins showed that PEL pratein is mose similar with other dicot LEAFF-like proseins
than with their monocot counterparts or with gymnosperm LEAFY-like proteins, PEL protein shares 61% identity and
B sirmilarity with the Arabidapsis LEAFY pratein (50000 1) Unlike its LEAFY counterparts from other plant
speeies, PFL lacks the proline-rich region that was found in most LEAFY-like proteins, This differencs may not affect
the gene function as demonsired by rescanch on the Pinus radiata LEAFY homolog Necdly { Mouradoy et al. 1998}
Gienomic and BAC Sowthem analysis showed that papays has only onc copy of PFL (dats not shown). The in sitn
bybridization result revealed than PHL mENA was already deteeted in the shoot apical merisiem (SAM) of youmg
seedlings of all three pupaya genotypes, Kuapohe. Sunblp, and Saipan Red, at S-node stsge (7 ‘ak PFL mRNA
was ulso deteeted at a very high level in flower primodia {12000 30) and ot a relaively lower level in leaf primodia
{Fiue 0l Expression of PFL was observed in the adaxial face and margins of leaf (1
deteered in developing fosl organs but ai fower kevels than in flower primodio (1 1)

hal ) A i S PACG. | Uonamas FPEL. The exors anc shown as hlack boses aiml intmns an: shown
s horirontal Hioes. The siacs of cxoms aned sntions ane grocn above o bl thom,

onspatisn of amino s sequences between papsya amd Anabidspsis onwlogous genes

Homlogous Genes _ Pereentagc of identity _ Percentage af simiarity
PrL - 61% a6%
PAG EO% To%
PHUAL 62% T3%

PHUAL cDNA is about 1.8kb and encodes a patative protein
with 522 amino acids. The doduecd smino acids sequence
shares 62% identity with Avebigopsie HUA (T okt 1) and the
sit tandem CCCH-type #ine finger motifs are highly conserved
between HEAT and PHUAL.

The plant MADS box genes share o similar siructure,
cansisting of a highly conserved MADS box domain and 3
muoderately conserved K domain. This high level of
conservation causes diificultics for the identification of
differens subfamilies of MADS genes. Based on the cDNA
sequence, PG shares o higher identity with SHP [ and SHP2
than with AG. However, PAG contains 9 exomk and & huge 244 | b
imiron, which maiches drabidegsis AG exactly. In contrast

SHM and SHP2 have 7 and 6 exons, respeetively. bn addition,
both of SHPT and SHP2 have smudler 2% inron, 1.3kb and kb
in lengih, respectively. Morcover, Southern snulysis indicated
that the papaya genome does not contain additional AG relmed
genes, The 2 intron of Arnhidopric 4G, which comains vis
regulatory domiuins of 4G, is critical for its normal spetial and

Piaare on The gel imoge of wasl RNA fwin
different mapaya tissse, 177 Wil RNA o papaya
o, 2enotal RNA from papaya ball 30 tmml RNA
toon papayn flower primodia. dfuel RNA fom
mipayas maiere Tower, 39wl BNA fom papays

s camel, Moo film showimg  PAG

X pressin patler.

temporal expression. In papaya, the 2% inveon of P40
i about 6-Tkh. much Lirger thin that of Arafridepsis.
It is now clear if the 2™ iniron of PAG contains more
complex regulalory clements thin that in AG,

Crenetic and molecular siudy of the expression pattern
of 4G in monoecious plants has revealed = complax
set of pasitive and negative regulators (hit dssure the
stamens and campels develop at appropriate time and
in the appropriste floral regions. LEAFY is one af the
positive regulitors of 40 PFL, the LEAFY
homologous gene in pupaya, s Bighly expressed
theoughou the whole Aower primodium that sould
develop imo four different flower organs, Ata
refatively lole stage of flower development when
sepals and pelals have been formed amd siamens and
varpets are sl pnder development, PEL exprossion
s much higher in the inner whorls of the flower than
an the outer whorls, This sogpests that PEL could be
a regulutor of papaya foral organ identity genes,
Based on the partial sequence of the 2™ intron of
PAG, five potential LEAFY-Tike prosein-binding sics
(CCANTE) were found within the 20 intron of PAG.
Thus, PFL muy act 4s 3 positive regulator of #4061
papirya such as the ease in Anhidupsis,

Bl & Al diybeidization of P90 travscripts in vegetative smd
Pepal tissucs ol papsya. -« Longitdinad section of shoot spacal
SAM) B betected m the SAM and i the
imemal face aml margies of ieaves (LY. 1 Longindinal soction of
vegetaive merasicm. Eipresion was sheerved in vegeative
merisaem VM b it beaf primoding, . Longbisding] sociss of's i)
branch merisiem M) Hivbridizabon signals were ohserved in fiocs)

MY diffenean devel stages | Longinsdanal
sethon ol inthocescence. Fxpressin is detceted i all Aomb srpan
puiEnradia,
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PEACH: A MODEL GENOME SPECIES FOR ROSACEAE

Renate Horn', Anne-Claire Lecouls’, Doreen Main', Ann Callahan?, A_hh_aya Dandekar?®,
Rod Wing$, Bryon Sosinski¢, Pere Arus’, Dan Parfitt®, Albert Abbott'

' Department of

and Bi istry, Cl

University, C , §C, 29634, LSA

2 USDA Appalachian Fruit Research Station, Keamneysville, WV 25430, USA
* Department of Pomology, University of California Davis, Davis, CA 95816, USA

4 Department of Horticultural Sci
5 Departament de Genetica Vegetal, Institut de Ry

North Carclina State University, Raleigh, NC, 27695, USA

1T Ia A

gia Agr

25, 08348 Cabrifis, Spain

& plant Sclence Department, University of Arizona, Tucson, AZ 85721-0036, USA £

Goal

Peach (Prunus persica [(L.) Batsch] represents a model species for the
Rosaceae, which includes a number of economical important fruit trees.
Therefore, we have initiated a peach EST project with the goal of
developing an extensive peach EST database and transcript map for
identification and cloning of genes important to fruit and ftree
development.

Generation and Assembly of Fruit ESTs

We ’-sequenced 13.331 clones from a peach cDNA library of develop-
ing fruit mesocarp (doupled haploid selection P21-5-2N) with an overal
success rate of 75%, calculated after removal of poor quality and vector
sequences. This resulted in 9984 succesful reads with an average length of
502 bp. These sequences were submitted to NCBI GenBank dbEST
(accession numbers BU039022 through BU49005). The ESTs were
assembled into contigs and singletons to define the first putative unigene
set of peach consisting of 3842 ESTs.

Functional Annotation of Fruit ESTs

We characterized the Prunus persica EST sequences with respect to
functionally annotated genes in the SWISS-PROT database. Of the 1552
sequences from the putative peach unigene set that had matches with the
SWISS-PROT database, 1439 could tentatively be assigned Gene
Ontology (GO) classifications (Fig. 1) based on the single ,.best hit* match
against SWISS-PROT database (<1e-9). Functional assignments of peach
ESTs described here are at the ,inferred from electronical annotation®
(IEA) level of evidence (see The Gene Ontology Consortium). Figure |
summarizes assignments of peach sequences to major molecular functions
and biological processes.
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Development of a Transeript Map
Using 153 core markers from the general Prunus genetic map, BAC
clones were anchored on the map providing a framework for the
construction of a physical and a transcript map. To develop a franscript
map, 1552 ESTs (PP_LE) from the putative unigene set and additional 68
peach ¢cDNA clones (cultivar Loring) were hybridized against the peach
BAC library. Hybridizing ESTs to genetically anchored BACs
immediately localized 180 ESTs (11%) to 86 locations on the genetic map.
ESTs showed clustering of expressed genes in defined regions of the
linkage groups.

Access to the Rosaceae Genome Database

All data arc incorporated into the Rosaceae genomics website

( ) regularly updated at Clemson. The
database can be searched for BACs, ESTs, Markers and Maps (Fig. 3).
Additionally, all our Prunus structural and functional genomics resources
such as BAC libraries (peach, cherry, plum, apricot) and EST unigene
libraries (peach, almond) are publicly available through the Clemson
University Genome Institute.
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Abstract:

Ethylene response factors (ERFs) are key regulators of the plant's response
to pathogen attack. ERFs regulate an array of defense-related genes, such
as those encoding pathogenesis-related (PR) proteins, by interacting with
specific DNA elements (GCC boxes) in their promoters. \We are interested in
the characteristics and expression of these genes in the disease-resistant
and susceptible grape varieties, Vitis aestivalis ‘Norton’ and Vitis vinifera ov.
Cabemet Sauvignon, respeclively. We identified and cloned cDNAs of
several V. aestivalis ERF and PR genes that were previously demonstrated
to play a role in defense in other plant species. In this study, we performed
comparative analyses of three ERF and two PR genes at the sequence and
transcriptional expression level. Results of these studies indicate that the
expression of ERF genes were similar in leaves of both V. aestivalis and V.
vinifera following treatment with ethylene, methyl jasmonate, or salicylic acid.
In contrast, PR genes endochitinase IV and a thaumatin-like protein were
expressed significantly higher in V. aestivalis. The expression of these ERF
and PR genes was clearly elevated in powdery mildew infected leaves
relative to non-symptomatic leaves, but the level of expression of the genes
were considerably higher in V. aestivalis than in V. vinifera. In light of these
results, it is tempting to speculate that an elevated expression level of
defense-related genes may be a reason why V. aestivalis is more resistant
to grape diseases.

\alRF3a (0.1744)
ShERF3 (02029)
—VALREh (0, 1986)

B T

| = AERFS [0.2649)
—{_ i ALRF3 (12379)
e VERFI2463;

Figure 1. Aminc acid sequence alignment (A) and phylogenetic
relatedness (B) of two putative V. aestivalis 'Norton’ ERFs
(VaERF3a and VaERF3b) with the best-matched orthologs of
Stylosanthes hamata (ShVRF3), Arabidopsis thaliana (MERF3
and AIERF4) and V. winffera (VWERF3). Amino acids that
constitute the ERF domain are underlined. *, acidic domains; +,
putative MAP kinase target sites; *, ERF-associated amphiphilic
repression (EAR) motif.

Figure 2. Alignment of predicted amino acid sequence of V.
aestivalis VaERF5 with orthologues from A. thaliana
(MERF5) and V. vinifera (VWWERFS). For legend, see Fig 1.

were collected from naturally-

Yitis Gene Discovery Program

Figure 3. RNA gel biot analysis of VaERF3a, VaERF3b,
VaERFS, VaCHI4 and VaTL in the leaves of V. aestivalis and V.
vinifera following treatment with ethyphon (Ethy), methyl
jasmonate (MeJA), and salicylic acid (SA). Greenhouse-grown
grapevines were ireated by spraying their fully expanded leaves
on both sides with 1mM Ethy, 0.TmM MeJA, ZmM SA, or water
{as control). Leaves were harvested 6 h after treatment for RNA
purification. Each lane contains 20 pg of total RNA. Va, V.
aestivalis; Vv, V. vinifera. Ethdium bromide stained images of
RNA bands undemeath the autoradiographs indicate the
relative amount of tolal RNAs loaded. Two biological replicates
produced similar results.

Figure 4. RNA gel blot analysis of
VaERF3a, VaERF3b, VaERFS,
VaCHI4 and VaTL in powdery

mildew-infected and non- : "
symptomatic leaves of V. [l
aestivalis and V.  vinifera.

Powdery mildew-infected leaves

infected greenhouse-grown vines.

Each lane contains 20 pg of total RNAs. PM, powder mildew
infected; NS, non-symptomatic. Ethidium bromide stained images of
rRNA bands underneath the autoradiographs indicale the relative
amount of total RNAs loaded. Two additional biological replicates
produced similar results,

Results and Conclusions:

1.

Both VaERF3a and VaERF3b possess the functional domains
that are represented in AtERF3, although they differ from one
another in their predicted amino acid sequences (Fig. 1 A and B).
Each VaERF3 contains an amphiphilic repression (EAR) motif,
suggesting that they may function as transcriptional repressors.
The expression level of VaERF3b was high regardless of the
treatment or the Vitis species. In contrast, the expression of
VaERF3a couldn't be induced by Ethy, MeJA, or SA treatment in
either species. Thus, VaERF3b is likely to be expressed
constitutively, while VaERF3a appears to be inducible.

The expression of VaERFS (Fig. 2) showed no up-regulation in
response to treatments and did not differ belween grape species
(Figs. 3). This gene may maintain a constitutive base-level
expression of defense-related genes, such as PR protein genes.
WaCH!4, a PR gene, was highly expressed in all treatments,
including control in V. aestivalis, bul could not be detected in V.
vinifera (Figs. 3). The expression pattern of VaTL was similar to
that of VaCHI4, but differed in its obvious response to SA in V.
vinifera (Fig. 3).

All ERF and PR genes included in this study were expressed at a
considerably higher level in powdery mildew-infected leaves
relative to non-symptomatic leaves in both grape species (Fig. 4).
Both VaCHI4 and VaTL were highly expressed in V. aestivalis in
both treated and infected leaves despite the similar expression of
the ERFs in V. aestivalis and V. vinifera. These results suggest
that the basal expression levels of some PR genes are higher in.
V. aestivalis than in V. vinifera. This may partially explain high
disease resistance in V. aestivalis Norton',
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An Expressed Sequence Tags (EST)  project aiming to
explore discase defense and stress — related -genes in ¥y
shutdewothil grape has been initiated at the Center for Viticulture
and Small Fruit Research, Florida 'A&M 'University, I
shuttleworthii 18 & grape species native to the southeast United
state and possesses resistance to major grape diseases and pests. A
total of 12,936 ESTs produced from leaves and flowers during
anthesis were sequenced, and of which 12,008 clean ESTs were
generated afler vectorfend-trimmed using Squencher 4.17
program. Sequence analysis revealed that 1826 of the I
shuttleworthii ESTs are unique when compared to. the existing
Vitis vinifera NCBI data bases, and 13% of the ESTs did not find
any hemologous sequences among all plant ESTs reported in
NCBL Overall, approximately 7% of the ESTs were related to
disease/pest defense or stress tolerance genes. A fotal of 2106

contigs were assembled, and over 50 of which were identified as i

fulllengfh ¢DNAs. The genome-wide identificationfisolation of
disease defense- and stress-related genes from Finis shuttleworthii -
grapes will provide important genes and genetic markers for
grape variely improvement, i

Vitis shuttleworthit is one of the most disease and pest resistant
grape species which originated and is distributed i the southeast
United States. It is highly resistant to: Pierce’s Disease,
Anthracnose, Black rot and Downy mildew diseases, which are the
limited factors to grow Vitis vinifera grapes in this region. Clones
of V. shrttleworthii have been extensively used by grape breeders
in this region for developing disease resistant cultivars to combat |
diseases, pests, and environmental stresses. For these reasons, we |
selected V7 shuttleworthii accession J1. 2001 for our EST program
for potential gene discover and marker development.

MATERIALS AND METHODS

¢DNA libraries were constructed from mRNA isolated from
leaves and flowers harvested during enthesis. Library construction |
and DNA, sequencing were conducted in USDA-ARS Horticulmral |
Research Lab, Fort Pierce, FL. Vector and end trimuming were
performed with Sequencher 4.17b (Gene Codes, Ann Arbor, MI)
with manuaf editions for abnormal sequences. ESTs were subjected
to similarily searches against the GeneBank non-redundant {nr)
protein and EST databases. Sequence matches with E-value score
<= 10™ were considered significant. ESTs were assembled with a
95% mimimum match and 50 base minimum overlap as assembly

et ol :

A o o e

Table 1. ¥ shurtleworthii EST project snmmary

;I being established.

b-brmy arnd EST SHrRIErY ' 5
Number of eDMNAs sequenced 12,934
Mean raw EST length 583 bases
Number of high quality ESTs 12,008
Mean clean EST length 521 bases
Contiz assembly resuits ] .
Number of ESTs assembled 12,008
Number of contigs 2106
Number of sigletons 3670

W h of i mad ! 57?6 .'
Swurnmary of contigs E
Maximum size 2648 bases
Minimum size 216 bases
Maximum number of ESTs 2 A5

>12 ESTs o3

911 ESTs S5y

6-8 ESTs 139 -

3-5 ESTs 0T

2 ESTs 415 .

Fig. 2. EST distribution based on profein fitnction :
“using a modified MIPS MATDR Arabidopsis Scheme

Fig. 1. Vitis shverrleworthui prape

Table 2. Selective siress and defense retative ESTs found in the ¥ S tleworthit

" Count®

... Functional Annotation Source organism®
Chalcone synthase L Viris vinifera
Chaleone jsomerase 27 Vitis vimifera
Prolinc-rich protein T ) 23 Madicago sativa
Chitinase ‘21 - bitis vinifera
Pathogencsis-relative protein 19 Arabidopsis thaliana -
Flavanone 3-hydroxylase : 7 Vitis vinifora
Stress ’

Heat shock protein 70 43 Arabidopsts theliane
Hem shock protein 90 28 Arabidapsis thaliana
Dnal homolog 18 Salix gilgiana

Cold induced protein e Solanum tuburosum
Late embryogenesis abundant p %, . Arabidopsis thaliana
Dehydration mduced protein y 3 Arabidopsis thaliana
*R Number of ESTy hing the similar gene :

*Represent the sourcc organism with the most sign ificant BLASTX manch

{ CONCLUSIONS
+  AnEST datat ' '

of Fitis shuttleworthii grape that is known fo be highly disease resistant is

i
i |
2}
i *  Prelimmary functional annotation indicated that 7% of ESTs were relative to defense and stress ]
proteins. e : {
| *  Thereisa high percentage of uniqueness when comparing with existed ¥ vinifera ESTs. H
i = Over 50 contigs containing complete open coding region of known functional genes were oblained. {

 FUTURE OBJECTIVES

i *  Functional annotation of ¥/ shuttfeworthii EST againit other plant genome.
§o Idnetification and isolation of Filis genes responsible for di resis; and stress fol 1
!+ Compamtive genomic study between V. shuttleworthii and other Vifis species including ¥, vinifera,

*  Development of SSR and SMNP markers from the V. shuttfeworthii EST data set.
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INTRODUCTION \_‘E__ i
According to Megrul (1938), Asia Minor and the Transcaucasian regions of ancient Eastem civili 15 the of cufth grape {Vilis winifera); e e =
where historical data indicate toth the beginning of its cultivation as wei as the ant of wine-making. Wiie diversity of ancient varisties closely e A P —
q its wild 550, 5y with small juicy frus found in these regions are placed in the eco-taxonomic group, pontica Negr. Westward e e
of avilizati grape ion and the &t of wine-making into the westem lands, where bath in ity domestication and [ o
g wur.h i grape an ul wing grapes with small, compact dusters and small juicy fruits closely resembling the i —
$5p. 5 . which are o as the eco i Negr, towards the south of Caucasus inta Azerbaijan, il =
Turkmanistan, rmnemImwrmelhcql‘ﬂmMMmmmmﬁom-nmmmmwmmmeUmhmwmﬁr 5“_' =
wine and table types resulted in lame number of varieties with typical recessive traits charactesized by smogth fame leaves, branched clusters with At =
medium-sized juicy s which are categorized as onenfalis Negr. i ——
in the present study we nave rape culti ing these three Groups using microsatelite polymarphisms for genatic diversity, =y =
diffarentiation, and relationships. T £
— 1
e =
et d S
MATERIALS AND METHODS e ]
Qne hundred and fifty-ning cuitivars g the three eco iC groups, pmmmm;mmnmmwm;m;;m i —
compasing 58 mmvmmn.mmsanwmmfumeucdwyw i using 17 poly loci, Ned ang — =
Li and Ner's unbiased genetic identity were used 1o g Indivi {binary data) lnd groups (alisle fremnnues) ;é-—--— -
respectively. Withen group genetic diversity and differentiation between groups were summartzed using mean number of alleles, levels of gt e
heterzygosity, and Wright's F-statistics, Genetic relationships were elucidated using NJ and UPGMA duster with pringi| —— --_-_'
component anakysis (PCA)L [ it e -
" =}
g i
et —"
— fr]
RESULTS AND DISCUSSION =" —EE
Extensive polymomphism and high ievels of heterozygosity were observed for all the four groups with many unique alleles. The groups appeared to | ;-.":'..;:‘._ _E
be simdar in the mean number of aleles, which ranged from 7.1 for Turkmenistan to 7.5 for the central Eurapean group, and the expected levels of et b et
neterozygosity ranged from 0,744 for the central European group to 0.717 for Turkmenistan and western European group (Table 1). However, the st | . e
grups differed si for aliele f and #on across the 17 lod assayed. The F.y, which is 3 measure of genetic e =
diffarentiation among groups accounted for neary B4% of the total variability with only 18% residing within groups (Table 2). = =
s ‘1' i
e a7 . . £ L=
Table 1. Ganetic variablily at 17 loci in all populations (SE in Table 2. Summary of F-statistics at all laci {Ea:_: LLT:E
parentheses) e i
Locus F, F F = e
GROUP N A Hio) Hie) = = = o —— | -
WVS2 0.019 0.070 0,081 e He=m
WEST ASIA 8.7 72 0.727 0.740 VVMDS5 -0.008 a.022 0.030 o o
{0.5) [g 5} (0.032) (0.025) VVMDT -0.013 0.03% 0.051 = E
WESTERN EURCPE 35.3 0712 0717 VVMD21 0.042 0.063 0.023 e —
10.8) iﬂ 7, (0.048) (0.041) YVMD24 0.049 0,082 0.045 i o
CENTRAL EUROPE 342 0.675 0.744 VVMD25 -0.085 -0.021 0,032 oW P
(1.5) '0 5} (0.034) (0.034) VVMDZT -0.042 -0.007 0034 e — g
TURKMENISTAN 8.9 71 0.730 oTiT VvMD28 -0.004 0.030 0.033 s e
(L on (0.040) (0.039) VVMDZ9 0.013 0023 0.035 _" | =
WVWMD31 0.148 0.223 0.087 " [ it e
s < S e B e i e o sy VAMD32 o028 0.086 0.038 = (=
VVMD34 0.095 0.052 0,039 — ey
VUM e -
in the M. clustér analysis, the westem European wine grages alang with a few vRiFgga g g;: g‘;:: gg e LEE_
central European ones formed three distingt groups (Figs 1A and 18}, Several VRIPTS -a'ms 0‘046 0'05‘ e o3
distint groups containing both tha West Asian and Turkmaenistan grape with some v y o RR— .
; il 2t 2 ViZAGE] +0.183 0,158 0.030 sy
exciusively g T cultivars wers evident. However, VrZAGS3 0145 0.188 0.058 g
majonty of the central Eurapean groups were closely aligned with Asian grape - Z =
groups. e
The distance Wagner tree with Frevosti distance suggested two close Hom ane 50s8 o047 e
affirwties, one with West Asian and Turkmenistan cultivars and the other with the i
European groups (Fig. 2). Although the four groups exhibited ovedapping —_"
distributions in the PCA. there o be g Z00es i S irom
mdmmslsﬁwdmnngm However, the central Eumpmwmm c::t::."
iate found among the ining thiee groups. e
frsirie=rl
=
=
Distance from root E“"""“‘M
2.00 0.03 0.06 0.0% 0.12 0.16 0.19 %.":
e e A AR e o e e S SR K S e S R R Eocs
—
FEsEARAsTTasRE RN E Y - ssses NEST ASIA =
. ¥ Figs. 1A & 1B, Genetic relationships among grape cultivars
ErrrEsaRsRRa b e EE ey v WESTERN EUROPE from different groups
ssessunarmsassssareene CENTRAL EUROPE
i
Fig. 2. Genetic refationships among different groups S T - !
I s, - i i
21, "zoi. L L4 i
CONCLUSIONS o AR
1. Althaugh the levet of witlin group genetic diversity appeared to be similar, the groups differed for y and ition of afleles 77777 A Y TR T s e S S e 7
for differert loc . £ o UG, s
2. There was significart genetic differemiation among groups as suggested by the F;, which accounted for 84% of total vanability. 3 Al L e o
3. The forgoing results suggest that in sfu domesticaton has played a major role along with some level of i inthe of grape - Tt -
cultivars in different regions . Sl L
- m———
T G e y "
- @ i I . '
REFERENCES sl : ae _,
Negrul, A. M, {1338). Evolution of cultivated forms of grapes. Comptes Rendus (Doklady) de I" Academie des Sciences de ' URSS 18, n '
585-588. y o = = T r e

)

Fig. 2. PCA depicting genetic relationships within and
among cultivar groups
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A fully automated system to

extract DNA from difficult

plant tissues

= Many genomics laboratories now possess
the ability to screen DNA in a high
throughput fashion. However, the
preliminary step of extracting DNA from
difficult plant tissues is still mostly
performed manually and remains a
bottleneck.

< Our plant gene mapping team focuses on
the identification of novel genetic mailg&rs
forvarious traits in apple, and their use for
marker assisted selection of seadiings
durable resistances and improvec
quality. We have automated PCR reaction

set-up and agarose gel-loading using a
liquid handling station, but a year ago the
initial step of extracting DNA from leaf
tissue was still being performed manuaﬂy
at a low throughput.

tamated ONA extraction systani

Hardware

We havaintegrated ourcustom:designedtissue

disintegrator into a liquid handling system that

performs the DNA extraction, Our device:
drivers allow seamless nperafjon of both a-

ligid handler and tissue d1smtegrator E

providing a user-friendly so'lution to an

otherwise |aborious task

DNA Extraction

We -e:__(é_ra_}c‘t_ DNA using a maodified magnetic
bead protocol that we are '-continuirig: to
optimise for plant applications,

Twelve plates each containing 96 freeze-

dried plant tissue samples (30-70 mgﬁw(e}_f}_r_"a_rg :
stored at 4°C on the platform of the liquid

handler prior to processing. Ea-c_h Tpiéte is
sequentially moved to the grinding work-
station, whars complete hoﬁwbgenisatim accurs
in 80 seconds. Homogenisation is un:forn.
across all 96 weils,

» Susan E Gardiner*®
| » Michael R Cook
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The plate is then moved to the DNA extraction
section of the liquid handler and processed
using the magnetic bead method. The plates
are then ready for PCR reaction setup.

An alterniative configuration of the liquid

handler with the same overaf] footprint would
allow eight plates to bie processed avernight,

including PCR and felst anaiys;s inanon- -board
‘plate reader. -

'Results

s Extraction of DNA from a 96 wei! plate of
leat tissue takes approximately 65 minutes,
50 that DNA from 1152 samples (12 plates)
can be extracted autonomaously overnight.

. We tested DNA extracted from Bapple leaf
tissue samples using RAPD. analysis (as'an
genetic marker analysis:

example of 2
technique requiring high quality DNA). We

'show the results of pfudu et sepérét’ion by' 5

iated- DA extrations
'd'n&er'{ ingividiiak)

sfrom DNA extracted from 30

dractions across the plate - there are
no 5ampit failures in Figure 2;

emonstrate the consutencyof_ =

~» We designed our DNA extr‘actfon system

for use with apple leaves [a “difficui”
tissue). We' have similar successful results
with petunia, clover, ryegrass, tall fescue
and maize leaves; as well as pine needies
and seeds of ryegrass and clover.

= We have also demonstrated successful
microsatellite and SCAR analysis using the
automaitiém{y:éxtracted DNA.

Discussion
«  Our systermn allows DNA extractions to be
performad evernight at the same rate as
downstream marker 'an.a-IS'sis'-' ii‘_‘_r.: our
laboratary (1152 samples per night). e
Have effectively intreased laboratory
throughput by % 80

* We also perform high throughput DNA
thractmnandmarkerscreenmgasaserwce
Contact: Mike Cook for details on extraction
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in Soybean
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Sclerotinia stem rot (Sclevotinia sclerofiorum), also known as white
mold, is a major disease of soybean in the north-central region of the
Partial resistance to this pathogen has been reported,
yet understanding of the maolecular basis of resistance is limited. ¢DNA
microarray technology provides an efficient tool to facilitate searching
for genes involved in quantitative traits, such as in defense against
Sclerotinia stem rot. The goal of our study was to analyze the prnﬁlns
of differentially expressed genes in stem tissues of soyl

inoculated with the fungal pathogen at several time points Imn
saybean genotypes, Williams 82 (S} and P1194639 (R), were grovws
hydroponically in a growth chamber under controlled conditions of
light intensity and temperature. Cut stem incculation was performed
when soybeans were I weeks old.
collected at 0, 3, 6, 18, and 43 h after inoeulation were Nuorescently
labeled with Cy3 or Cy5 dyes and
microarrays containing over 9,000 gene representatives. Analysis of
variance (ANOVA) assays were performed to identify genes showing

Total

differential exp

Profiles of P1194639 were compared
to that of Williams 82 to identity candidate defense-related genes.

(0 i

— Loop experiment design

RNA samples from stems

hybridized onte soybean

Twao repeated experiments
(nelor comtmafied conditisns )

aculated vi mock ineculated
& arforostmrme kble LDSHIT)

Williams 82 and P1194630
12wk old sevdiimg ()

Stew tissue collection

falker meubasing

AUD. 1,3, M&:nd.mhp.

(st itwcslatiin]

Pevforming reverse iranscription
or cDNAL

Labeling probes with either Cy3
ir Cy5 dye nsing Amine Allyl
ncorporation method,

Checking quantity of Nuorescent
abeled probes nsing
pectrophatometer (NanoDrop 1.2}

O Extracting total RNA using THIzol® reagest
protocol with minor modifications.

O Measuring RNA quantity (Panel A) and g

vif w4 GR )

(Panel B) with beth spectrophotometer
(Naaobtrop) and gel analysis (Aligent 2100

Bioanalyzer)

&-4uTP
dTTP

~——

P ‘L‘%:‘ g T

g s
| (&) v aem
L+ B, W, dATP

ATTITEETT

— AAAAARIAN
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Microarray hybridization Willams K3

It e laed

D e

o

Computing features and background
intensiies (GenePix Pro4.1)

e e e e rrmas— 2
R/ MAANDVA
(M-A plot, iesy, Fetost)

Gene Traffic
{nammliestvon, spatting, cleloring,
suality sonenel)
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Figure 1: Flusrescence emmin: from 8 microarray was converied into a digital
wutpet for each dye. image analysis software was used for quantification of
individual array elements, and median pixel intensities for each element were

caleulated.
18 h 48 h
S R 5 R

Fipare 2: Hierarchical clustering
of genes showing at least
3X diflercntial expression
al 6, 18, and 48 hpi.

Figare 3: Number of differeatialiy
expressed genes selected at
the probabilily value
P<.61 at the point 6 hpl.

:0JeS

. J.Clough?

s, Univ, of lllinois, Urbana IL 61801

Willams 82

-3
~
ey
2
o
B

Figure 4: Scatier plots showing differential expression of penes in PI194639 and
Williams B2 between inoculated and mock at different time points. T-0 plc
is Williams vs PL194639 prior te inoculation to show basal differences.

‘Table 1: Genes showing s in PI19463%

(P07} di
inoculated with the p 5 i

© Finish hybridizing to arrays with additional replications and
different time points,

O Complete statistical analyses to identify genes associated with
defense to white mold in PI194639.

© Use sequence information ta develop molecular markers of
genes of interest. Genes that show sirong correlation with
resistance will be mapped (Fig. 5, Panel A and B below).

@ Putative defense-related genes will be further analyzed to
verify their functional role in resistance.

Figure 5 1 TLs Tor resi ta Sclerotinia were id 1n MLG Bl-band K.
Several SSR markers showed significantly associated with the QTLs.
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10. Aspectos Administrativos

10.1. Organizacion previa a la actividad de formacién

a. Apoyo de la Entidad a cargo de la organizacion del viaje
X bueno _____regular _____malo
(Justificar)
b. Informacién recibida durante la actividad de formacién
_X_amplia y detallada _____aceptable ____deficiente
c. Tramites de viaje (visa, pasajes, otros)
_X__ bueno __regular ___malo
d. Recomendaciones (sefialar aquellas recomendaciones que puedan aportar a mejorar

los aspectos administrativos antes indicados).

Recomendaria simplificar la rendicion econémica y entregar viaticos generales de
movilizacién y alimentacién que no se rindan con boletas y detalles. No siempre se
cuenta con este tipo de recibos en las organizaciones de Congresos, ademas que se
evita el estrés del participante de mantener todo este material hasta la vuelta del
evento. Sélo aquellos items de mayor envergadura, tales como inscripcion, hotel, u otro
tipo de adquisiciones debieran ser respaldados por documentos.

11. Conclusiones Finales: entregar las conclusiones finales del participante de la
actividad de formacion, incluyendo el nivel de satisfaccion de los objetivos personales.

En general la actividad de formaciéon cumplié con las expectativas y objetivos planteados. No
siempre se tiene acceso a Conferencias de esta envergadura, donde se presentan los grupos
lideres de investigacion cientifica. El apoyo de FIA para la asistencia a este evento significo
un apoyo invaluable a las iniciativas Genoma Chile, ya que permiti6 a cuatro (inicialmente
cinco) de sus miembros asistir a este Congreso. El conocer el desarrollo de sus proyectos,
estrategias y limitaciones permitira fortalecer el trabajo que aqui se realice, al incorporar sus
experiencias. Sin duda, también es una gran oportunidad de conectarse con el mundo
cientifico internacional, ademas de difundir las actividades que en Chile se realizan.
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