ALIMENTOS FUNCIONALES

ﬁgﬂnﬂtuuml Research Service (ARS) developed the heart—health}r‘NuSm'l
sunflower as a variety high in oleic acid, a monounsaturated fatty acid.
That variety now accounts for about 77 percent of the sunflowers pro-
duced for oil seeds in the United States.

transgenic tomatoes that contain four to eight times as much l}F;C'ﬂp-E11E, a
carotenoid known for its strong antioxidant properties, as nontransgenic

Nutrigenomics and Beyond: Informing the Future -
Workshop Summary

Ann L. Yaktine and Robert Pool, Rapporteurs
ISBN: 0-309-66921-9, 90 pages, 6 x 9, (2007)

Sentm

(1XoXP)

By combining metabolomics, genomics and bicinformatics, research groups

from three different universities expect to identify genstic biomarkers for
metabolites in Brassica rapa that make the crop more nutritious. Scientists
are testing their approach first on a better-known relative of the turnip: the

thale cress (Arabidopsis). Three years into the project, the research groups are

Different plant and sesc phanctypss wara found : getting closer and closer to their goal. “The industry is making a genuine
#2 segragate in Srassica rapa. i

commitment to the research.”



Aplicaciones de las nueva generacion de tecnologias de secuenciacion al
mejoramiento vegetal

Pools of PCR

cDNA RRG BACs  gDNA/GDNA  gDNA/cDNA cDNAs products/
metagenomics

Sequence variations Gene expression

data

Expression Candidate Population
QTLs (eQTLs)

Trends in Biotechnology Vol.27 No.9
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Integracion de la gendmica y el mejoramiento vegetal
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Propositos de los proyectos gendmicos

-Establecer plataformas web que permitan integrar datos, informacion, herramientas de
analisis.

-Ensamblar mapas genéticos y fisicos

-ldentificar y anotar el conjunto de genes codificados en el genoma
-Caracterizar la diversidad nucleotidica del genoma

-Reunir la informacién acumulada de expresién de genes (microarreglos)

-Proveer recursos y herramientas para la comparacion de los genomas



Plataformas web

Proyectos gendmicos en progreso y/o parciales

.
{ -0
K’ ta'.r . Home Help. Contact ,AboutlUs Login/Register

Search Browse Tools Portals Download Subvnit

The Arabidopsis Information Resource

The Arabidopsis Infarmation Resource (TAIRY maintains a datahase of genetic and moalecular
hiology data for the model higher plant Arabidopsis thaiiana . Data availahle from TAIR
includes the complete genome sequence along with gene structure, gene product information,
metabolism, gene expression, DA and seed stocks, genome maps, genetic and physical
markers, publications, and information about the Arabidopsis research community. Gene
product function data is updated every two weeks from the latest published research literature
and cammunity data submissions. Gene structures are updated 1-2 times peryear using
computational and manual methods as well as community submissions of new and updated
genes. TAIR also pravides extensive linkouts from our data pages to other Arabidopsis
resaurces.

phytozome

Phytozome: a tool for green plant comparative genomics

Popuriis trichocarpa Ricls comminls

Madicayo trancatula

Vitis vinifera

Manfhor escelenty

Cucinmls sativiis
Arabidopsis fyrata
Avabidapsls thallana
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Home General Info

Species Projecis Maps Search Tools Community Calendar Contact

Prunus Data

Maps

® Maps available in Chiap

o Prunus: | Prunus bin map 2008 | THE almond x peach F2 2004 | Myrabalan Flum x Almond-Peach hybrid 2004 | GxM almond » peach F2 2001 | Prunus
Transcriptome Wap | Prunus Resistance Map |

o Almond: | Almond FxT 2000 | Almond FxB F1 1998 |
o Apricot: | Apricot G F1 2002 | Apricot LxL F2 2003 |
o Cherry (Sour Cherry): | PcerasusEE | PoerasusRS |

© Peach: | Peach Axd 2005 | Peach PMP2 2005 | Peach peach = P. ferganesis DC1 Pxl 2005 (Updated) | Peach JxI 2004 | Peach Sec = 01990 |
GuardianxMemaguard 2007 | Lovell x Memared 2008 | MJ Pillar x K 77119 1998 |

searcn M sast Mo il sovart M Hup )

A Resource for Comparative
Grass Genomics:

Release #30

October 2009
Release Motes

News

s Genome sequence of the
palaeopolyploid soybean
The January 14th edition of
Mature containg an article
describing the whole-
genome shatgun
geguencing...
Faculty position at Florida
Institute of Technology
Florida Institute of
Technology an
independent, technological
university located on
Florida's east
» Job openings at Gramene
Gramene is hiring a

Home

Search | Genomes | Species | Download | Resources | About Help Fesdback ]

Quick Start

I3 GENOMES: Browse assembled genames for Oryza sativa inclica and japonica, O. glaberrima, O. rufipagon, O, barthil, O.
brachyantha, O. nivara, Zea mays, Sorghum bicolor, Arabidopsis thaliana, Arabidopsis lyrata, Vills vinifera, Populus trichocarpa,
and Brachypooium distaehyon. Look for rice/malze syntery. Marrow your search with Gramenehart. Search for sequence
alignment with BLAST. Search by Gene Ontology

I3 PROTEINS: Search by PFam or Prosite or Browse by Gene Ontology using GO Siim
COMPARATIVE MAPS: Browse genetic or physical maps for Wild Rice (Oryza sp. from OMAR), Rice, Maize, Wheat, Barley,
Oats, Sorghum, and other grasses, or use the Comparative Map viewer (CMap) to compare maps of different types and
species. View map detail information

[! MARKERS: Search for Genetic markers (RFLPs, S5Rs, etc.), DMA Probes (Primers, Overgos, etc.), Genomic Regions (Clones,
FRContigs, etc.), and Sequences (G55s, ESTs, etc.). Search by species such as Sorghum, by type such as RFLP, or by
species and type such as Rice S5R. Use the Simple Sequence Repeat [dentification Tool (SSRIT)

¥ TRAITS: Search the Genes ar QTL database for important phenotype-releated loci such as Rice Genes, Rice QTL, Maize QTL
Don't forget to explore traits in Ontologies

I GENETIC DIVERSITY: Search for SNP and SSR allelic variation on laci of rice, maize, arahidopsis, wheat and sorghurm
germplasms.

¥ BIOCHEMICAL PATHWAYS: Search far a gene, protein, or pathway. Search far rice pathways associated with known reactions
(e.g., starch hiosynthesis) or get an overview of the metabolic network

EY LITERATURE: Search the literature for wour friends and topics of interest

U SPECIES PAGES provide overview information, pictures, and links to Gramene data for Oryza, Zea, Triticum, Hordeum, Avena,
Setaria, Pennisetum, Secale, Sorghum, Zizania, and Brachypodium

u 'WEB SERVICES: Gramene offers many useful web services like distributed annotation services (DAS) for our genomes and
genes, the GOPC for our diversity data, and semantic web services for our QTLs

‘> pDBJ

DNA Data Bank of Japan



Ensamblar mapas genéticos vy fisicos
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Master Map: Genes On Sequence Summary of Maps
Region Displayed: 0-30M bp DownloadView Sequence/Evidence
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AT1G02136 + TICRMIPSTAR SIGAL sv dlevmm  external

ATIG07100 + TICRMIPSTAR SIGAL sv dlevmm  external pre-fRNA-RNA-Tle (antcodon TAT)

AT1G13770 + TIGRMIPSTAIR SIGnAL svprdlevmmbm external unknown protem

AT1G15060 + TIGRMIPSTAR SIGnAL svprdlevmm  external unknown protein

AT1G23930 + TICRMIPSTARSIGRAL 3w dlevmm  external

GALT]  t TICRMIPSTARSIGRAL swprdlevmmbm external GALT1 (GALACTOSYLTRANSFERAZEL), UDP-gd
AT1G25040 + TIGRMIPSTAR SIGnAL svprdlevmm  external unknown protein

AT1G33610 + TICRMIPSTAR SIGnAL svprdlevmmbm external protein binding

ATIG37405 + TICRMIPSTAR SIGAL sv dlevmm  external

AT1G44740 + TIGRMIPSTAIR SIGnAL svprdlevmm  external unknown protem

AT1G50870 + TICRMIPSTATR SIGnAL svprdlevmmbm external F-boz family protein

MNAM + TIGR MIPSTAIR SIGnAL svprdlevmmbm external NAM (NO APICAL MERISTEM), transcription factor
AT1595360 + TIGRMIPSTAR SIGnAL svpr dlevmmbm external unknown protem

AT1G60910 + TIGRMIPSTATR SIGnAL 3w dlevmm  external pre-tRNA—RNA-Gly (anticodon: GCC)

AT1GE5365 + TICRMIPSTARSIGAL 3w dlevmm  external

SMP1 + TIGRMIPSTATR SIGnAL svprdlevmmbm external SMP1(SWELLMAP 1), nucleic acid binding / single-str
BGLU21  + TIGRMIPSTATR SIGnAL svprdlevmmbm external BGLU21; catalytic/ cation binding / hydrolase, hydrolyzir
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Identificar y anotar el conjunto de genes codificados en el genoma
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Arabidopsis Gene Family Information @36 gene families] and 2,221 genes].

We encourage users of TAIR to share their gene family data with the research community. To submit data far a gene family, please format
your data as described in the Gene Family Data Submission page.

Please click on the links below to view the gene family of your choice. Alternatively, the gene families and genes are displayved in one tah
delimited file in the FTP Downloads section.

Family

Gene Family Name Count/ Submitter
Gene Count

14-3-3 family 1 farnily R Ferl Laboratary
13 mermbers

ABC Superfamily Subfamilies 8 Paul Werrier

Maermbers 136 Freddie Theodoulou

Angus Murphy

ABIZYP1 Transcription Factor Family 1 families AGRIZ
11 memhbers
AGC Kinase Gene Family 1 farnily Laszlo Bogre, Laszlo Okresz
39 members
Aldehyde Dehydrogenase Gene Family 9 families Dorothea Bartels
14 members  Hans-Hubert Kirch
Arming Acid/Auxin Perrmease AAAP Family 1 farnily John Ward
43 mermbers
Acyl Lipid Metabolism Gene Families 174 families  Fred Beisson
610 members
Alfin-like Transcription Factor Farmily 1 farnily AGRIZ
7 members

Gene-based displays Gene: 5Kk3 (LOC_0504g54800)

Locus: AT2G04880

Diate last

modified BRIPNER

TAIR Accession Locus:2045049

Representative

Gene Model @ AT2G04880.1

Ene Marel rotein_cadin

Type P 2 d

Other names: ATWREYT, F1013.1, F1013_1, WRKY1, ZAP1, ZINC-DEPEMDENT ACTIVATOR PROTEIM-1

Description "] Encodes WREKY1, a member of the WREY franscription factors in plants involved in disease resistance, abiotic stress,
senescence aswell as in some developmental praocesses WREY is invalved inthe salicylic acid sianaling pathway.
The crystal structure of the WRKY1 C-terminal domain revealed a zinc-binding site and identified the DMA-binding
residues of YWRkYT .

Other Gene AT2G04880.2

Models @

(splice varianty

| | |
1718k 1719k 1720k

Protein Coding Gene Hodels

fap Deta ATZG04E30.1 (ZAPLWRKYL ATWRKYL1)

Image
AT2G04880.2 (ZAPL WRKYL ATWREYLY
AT2GO4E90 .1
b
Annotations @ categary Relationship Type @ Keyword @
GO Biological involved in regulation oftranscription, DMA-dependent, salicylic acid mediated
Process signaling pathway, positive regulation of transcription
GO Cellular located in nucleus
Camponent
GO Molecular functions in zine ion binding
Function

Gene summary shikimate kinase
e Loeation
Transeripts There ame 3 tansoripte
Name Deseriplion
LOC_O204954800.1 protein_codng
LOC. protein_coding
LOC prolein_codng
') Transcript and Gene level displays ]
in Ensembl a gene i mans up of one o more Imnsorpts. We provice dspays at twe
. Tr views ‘hich provicks iformation SpeEcilc to an individal Rnsaipt such a the GCNA and COS ssquerces and protein omain annatalion
& Gare viws which provids dispiays for he gane el sue raquisiory regions and spice uarians
This view is a gene vl view. To access the trnsoript ievel dsplays selot a Transorist 10 In the tabie above and fhen navigate 1o the information you want using the

menu at the left hand sics ot the page. To retum 1o viewing gene kel imfonmalian olck an the Gene (b n the meny bar at the top of the page.
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Caracterizar la diversidad nucleotidica del genoma

1001 Genomes
A Catalog of Arabidopsis thaliana Genetic Variation
Home Collaborators Accessions Tools Downloads Data Center Gallery Shout

The 1001 Genomes Vision

The 1001 Genomes Project has a simple goal: to discover the whole-genome sequence variation in
1001 strains (accessions) of the reference plant dArabidopsis thaliznz, The resulting information will
pave the way for a new era of genetics that combines large-scale association studies in wild strains
with forward genetic analyses in experimental crosses, in order to identify alleles underpinning
phenotypic diversity across the entire genome and the entire species. The analyses enabled by this
project will have broad implications for areas as diverse as evolutionary sciences, plant breeding
and hurman genetics,

Collaborators

FEE Abbreviation Contact Collaborataors Funding
DOE Joint Genome Institute 1G1 Len Pennacchio  loshua Heazlewood DOE
Max Planck Institute for Developmental Biology MFPI Detlef ¥Weigel Richard Clark (Utah) Mayx Planck Society, DFG

karl Schmid (Uppsala)

Michael Egholm

i Harkine (A543 Applied Biosystems,

Salk Institute Salk Joe Ecker Dan Rokhsar (GI) gg?ﬁéﬂan Foundation,
Olivier Loudet
Sainsbury Laboratory SL Jonathan Jones Richard Motk (WTCHG)
University of Lausanne UMIL Christian Hardtke
University of Southern California UsiC Magnus Nordborg LSC
Wellcome Trust Center for Human Genetics WTCHG Richard Mott Paula Kower BBSRC
A : A i Charles and lohanna
Waksman Institute of Microbiology, Rutgers WM Todd Michael Bucch Memarial Fund
Bielefeld University, CeBiTec CeBiTec Bernd Weisshaar Thomas Altmann, UniBi & IPK

IPK Gatersleben

Rohin allaby (Warwick)
University of Warwick W arwick Eric Holuh Jim Beynon (Warwick)
Murray Grant (Exeter)

Help desk



Reunir la informacion acumulada de expresion de genes

IDATASETS

Gene Expression Omnibus

Protein Genome ructure

Search | GEO DataSets |« for |oryza

.

[ Limits | Previewndex | History | Clipboard | Details |

Display  Summary [v| Show  2p Sort By [v| Sendto  [v]

Al 303 | Datasets: 11 [ Platforms: 135 .0\ Serigsi ki D‘k

Items 1 - 20 of 135 1 of 7 Mext
[J1: GPL2025 record: [Rice] Affymetrix Rice Genome Array [ Ovpza sativa ] Links
Summary: (Submitter supplied) affymetrix submissions are typically submitted to GEO using the GEOarchive method described

at http: /fwww . nchi.nlm.nib. gov/projects/gec/info/geo_affy.html This array contains probes to query 51,279
transcripts representing two rice cultivars, with approzimately 48,564 japonica transcripts and 1,260 transcripts
representing the indica cultivar.This array contains probes to query 51,279 transcripts representing two rice
cultivars, with approximately 48,564 japonica transcripts and 1,260 transcripts representing the indica cultivar,
This unigue design was created within the Affymetriz GeneChip Consortia Program and provides scientists with a
single array that can be used for the study of rice. High-quality sequence data were derived from GenBank mRMNaAs,
TIGR gene predictions, and the International Rice Genome sequencing project. maore...

6 related DataSets

41 related Series

1
sigl Al Databases [» || Entar TextHers = e
| EBIGMRUps | Training AboutUs Help | Site index (B
Experiment, citation, sample and factor annotations [clear] Filter on [reset] Display options [reset] q
[aryza | [any species [w] [25 [s] experiments per page -
Cdmatch whole words [l Loaded in Gene Expression Atlas ANy array [+ [oetailed view
~ ANy experiment type |
Submitter/reviewer login @& ArrayExpress Browser Help
jin} Title Assays  Species Date ¥ Processed | Raw | Atlas
4 E-MEXP-2506 Transcription profiling of rice plants grown in different light and temperature cycles 78 Oryza sativa 2010-01-07 =] 4= |
# E-GECD-19239  Transcription profiling of rice transgenicline carrying the maize resistance gene Rxol to ®anthomonas oryzae pv. o 12 Oryza sativa 2009-12-15 =]
# E-GEOD-18248 RMA-seq of rice degradome 2 Oryza sativa 2009-11-27 =]
# E-GECOD-18250 RMA-seq of Arabidopsis small RN& populations in rice total extract and purified AGO1 complexes 4 Oryza sativa 2009-11-27 =]
H E-GEOD-18251 RMA-Seq of rice small RNAS in rice AGO1 complexes and their targets & Oryza sativa 2009-11-27 =]
+H E-GEQOD-6187 Transcription profiling of rice varieties Nipponbare and 6-4 grown in either phosphorus deficient ar fertilized soil & Oryza sativa 2009-11-09 =]
+H E-GEOD-18361 Transcription profiling of rice cv. NMipponbare roots infected with Magnaporthe aryzae strain Guyll 12 Oryza sativa 2009-10-09 =] (=]
# E-GEOD-11974 RMA-seq of rice seed 1 Oryza sativa 2009-09-16 =]
# E-GEOD-12317 RMA-seq of Oryza sativa small rnas from 4-week old seedlings 3 Oryza sativa 2009-09-11 B
# E-GEOD-13152 RMA-seq of rice unique small RNA populations from grain 4 Oryza sativa 2009-09-11 =]
# E-GEOD-14606  Transcription profiling of rice in relation to infection with rice tungro spherical virus (RTSWY) 4 QOryza sativa Indica Group 2009-09-11 =]
# E-GEOD-16350 RMA-seq of rice endogenous small RMAS of meristernatic and a terminally differentiated tissue 12 Oryza sativa 2009-09-08 =]
# E-GEOD-14462  RMA-seq of rice reveals an expression alteration of small rna profiling in autotriploids derived from rice twin-seedli 2 Oryza sativa 2009-09-06 =]
# E-GEOD-16245 RMA-seq of Oryza Sativa small RNAs - run 1 and 2 2 Oryza sativa 2009-09-06 B
# E-GEOD-11014  MicroRMNA profiling of rice - reveals a diverse set of microRMAs and microRMNA-like small RNAs in developing rice gr & Oryza sativa Z009-09-01 =
4 E-GECD-11175%  Transcription profilimg of rice wild-type and dst mutant plants & Oryza sativa Z009-08-08 (=] =] =
F FuREAM.1A4ANT  Trancerintinon arafilinn nf rice nannfines in recnanea tn calinite chrace %3 Firwra cativa Indics @eooe 2000806 - F= 1
dg"] [E=] 3 7} 66 experiments, 745 assays. Displaying experiments 1 to 25. Pages: 1 2 3




-Proveer recursos y herramientas para la comparacion de los genomas

PLANT
PHYSIOLOGY Jarmuary 2009; Volume 149, Issue 1

Phylogeny of grasses for which genome sequence  The phylogenstic relationship between selected cereals and
data has been or will be generated in the near two outgroup species is illusirated as described elsewhere
future

T -—
Brachypodium distachyon Pcl
/ IE Avena sativa HEF clade \ Genome duplication
Agroslis capians

Agrosiis stoloniers
Puccinallio tvudin:
Fagluca anundinaces
Loicen multiffonam _ |

Lt tefmuntum Leymus trilicoides (NN}
___________ Leymiss cinoriss (NN}

. ST Hordewm vidgare

Secale cereals

Tilcxim mo A q"""'rnnrum Turgiciur {AR)

Asgiions speltoides [S) = N
Argiops fauseha (D) Wx'_”"'

] aagiiviim
Pryliostachys adidis (ABD;.

Cryza mwvara {A)
—E Cryza aipogon (A}
Cryza salive [A)

! e— Gy glabomima (A
Cryza punclats (B) “:?. DOryza minuta (BC)
Gryza offfcinglis l]l:l

Jl'j".ﬂl B (G0

Lodium perente l Laymus chinensis (NN)

£
23

{
)

(@314) ezhi0

‘- {auedsebns) wnieysses

T __L
® é g

*1

[t TR T L I —
(1eaym}) windal
[Aapeq) wnapioH

SNYIUEIS|Y

— i ——— — — - -

—
Coyza pustrabonss (E) Oyyza coavelals

Cryza brachyantha (F) i
—————————— Oryzo ridheyt (HI)
Cryza granufals (G) /
Erdgrostis curvile ™
Eragrostis taf
Cyrpanatant alaedyfars - \‘”.‘
Eleizing coracana \‘ f 3

wnpodfyoeig
(azjew) eaz

(eueueq) esnjy
({winybios) wnybios

({ssesbjan) eiaysoz

v

{sseabyspms) wndued

N

Sparing afemiflon
Saccharurn hybnd culthar
Saccharum officinerm i

[_ Sorghum hicoior
Lorghumn helapensze
| — .,olg.nnmpmuurr

o

Canchrus cifaris
! E Pipnrisatun Slbeum . Whole genome largely complate ﬂ Whole genome in progress
Lotaria idalca
\x__ Panicum virgatum PACCMAD clade/ Pilot sequencing in progress Pending

Buell,C. R. Plant Physlol. 2009;149:1111186 Paterson, A. H,, ot al. Plant Physiol. 2009;149:125-131
Copyright 82000 Ameriomn Boolsty of Mani Blologiets

)

-Lee
o &
L .
-

et




-Proveer recursos y herramientas para la comparacion de los genomas

Table 1. Selected food and model legumes

Crop legume species are grouped in the three classical legume subfamilies: Caesalpinioideae, Mimosoideae, Papilionoideae; and then by clade

and tribe. Sequenced legume genomes are underlined. Model or major crop legumes are in bold text. Primary uses: s = seed; t = tuber or root; p = Plum

pod or pod.wal\;ul(:l \Zaf; f= Ijorage; m :lr’nod%\. D= Dmuﬁ‘h! ?o\eram, C.: cold tolerant, or F = flooding tolerant; perennial. *, Varieties may Hm‘.\d_t-\_h_\_ﬂ_\_\_ Plum

contain toxins (alkaloids or cyanogenic glycosides) removable in preparation. Medicago chrid

Clade Tribe Binomial Common Name Uses Note

Cercidae Cercideae Tylosema esculentum Marama bean s, t D, P s e
Detarieae Detarieae Detarium senegalense Sweet detar 3 P 14.4 kb (4 predicted genes| :::ﬁ_:b
Detarieae Detarieae Tamarindus indica Tamarind p P A >
Umtiza Caesalpinieae Ceratonia siliqua Carob s, p P ,' e
Caesalpinieae Caesalpinieae Chamaecrista fasciculata Partridge pea m D, P e
Caesalpinieae Caesalpinieae Cordeauxia edulis Yeheb nut s D, P o
Mimosoid Mimoseae Parkia speciosa Petai s, pf D, P K I d L,
Mimosoid Mimoseae Prosopis glandulosa Honey mesquite s,pf D, P AN T
Mimosoid Mimoseae Desmanthus illinoensis inois bundleflower s, f D, P _:‘,'m’“m—s
Mimosoid Mimoseae Inga edulis Ice-cream bean p P R s
Indigoferoid Indigofereae Cyamopsis tetragonoloba Guar/cluster bean s, pf ::::g-;
Genistoid Genisteae Aspalathus linearis Rooibos tea | D, P o £
Genistoid Genisteae Lupinus albus White lupin s L o0 s LTI
Genistoid Genisteae Lupinus angustifolius Narrow-leaved lupin s _PEATEHLE, o AT AT
Cenistoid Genisteae Lupinus luteus Yellow lupin H SR ATHITE_ L  wmrenecEy A 60,1 kb (14 genes)
Genistoid Genisteae Lupinus mutabilis Andean lupin; tarwi s C* | P ATEET LB Sl
Cenistoid Genisteae Lupinus polyphyllus Washington lupin s, f C B -'l..,«::n:n_l = Medicaga chris
Dalbergioid Aeschynomeneae Arachis hypogaea Peanut/groundnut 5 " "',:..lrmﬁm_m
Galegoid Galegeae Glycyrrhiza glabra Licorice t L5 1 e amva_T L SR ALEA A ——AELETI L0 22
Galegoid Hedysareae Caragana arborescens Pea shrub s, p D,C P 4.4 kb T J”:,',mﬁm_ga - eEnendnEa g AELZTA LB T
(]Elegn\d Cicereae Cicer arietinum (hi(k_pea s I h,lr;m:?‘?n_l‘ :‘ DEEFEACEE_Ib —  AC1Z7LAE_23

Galegoid Trifolieae Trigonella foenum-graecum Fenugreek s ‘.{:',ﬁ;ﬂm_u ‘:\ ::g:g:':; AGL2T LY 26

Galegoid Trifolieae Medicago truncatula Barrel medic f, m \ i MEEEARTE_1%

Galegoid Vicieae/fabeae Lathyrus sativus Grass pea/chickling vetch s, f D, * = .' i;\: NEECEAGDE_16 —RELE7 1827

Galegoid Vicieae/Fabeae Lens culinaris Lentil s \\ NSEPSAL2E_IS

Galegoid Vicieae/Fabeae Pisum sativum Pea s, p.f,m 142 kb gap = SERIE Tk Bl

Galegoid Vicieae/Fabeae Vicia faba Fava bean/broad bean s [ | IERAEEAY = i

Robinioid Loteae Lotus tetragonolobus Asparagus pea p 3 4.3 kb (16 predicted ge

Robinioid Loleae Lotus japonicus Birdsfoot trefoil f,m P ] ——RELETIL

Robinioid Seshanieae Seshania spp. Agati f,lsp EP s '.\ ——AELET A LE_5d

Millettioid Phaseoleae Psoralea spp. Breadroot, prairie turnip t D P i = FobE

Millettioid Phaseoleae Apios americana Potato bean; groundnut t P =

Millettioid Phaseoleae Cajanus cajan Pigeonpea s, p D P R L

Millettioid Phaseoleae Canavalia ensiformis Jack beanvelvet bean s, p f *

Millettioid Phaseoleae Lablab purpureus Hyacinth bean s, p. f 67.7 kb (2 genes)

Millettioid Phaseoleae Glycdne max Soybean s, m

Millettioid Phaseoleae Pachyrhizus erosus Jicama/yam bean t 18599 kb (47 genes)

Millettioid Phaseoleae Phaseolus coccineus Scarlet runner bean s, p

Millettioid Phaseoleae Phaseolus lunatus Lima bean s L] o

Millettioid Phaseoleae Phaseolus vulgaris Common bean s, p e LI 10

Millettioid Phaseoleae Phaseolus acutifolius Tepary bean s, p D REERISIL

Millettioid Phaseoleae Macrotyloma geocarpum Hausa groundnut s D 37.5 kb (11 predicted genes)

Millettioid Phaseoleae Psophocarpus spp. Winged bean Pt Figure 1

M!”E‘"!“Td fhiaseoleac Vigna ‘]"guh.',’s : dsukiibean s Conserved synteny beoween the Prenes BACs that centain dissase-resistane genes and the genome Medicago.

Milletiod fheoee Vigna aconitifolia Moth hiean 2 All the intervening genes in the syntenic regions, except those inthe 142 kb are also shown. The numbers an the left stand

Millettioid Phaseoleae Vigna mungo and radiata Black gram; mung bean s o 'g genes | 4 bz P o AP, 3 ! ¢

Millettioid Phaiias Vi e Biiba s i ; D for base pair positions in the Pruanus BACs or the Medicage linkage groups. The lengthes of the syntenic regions and the woral

S B : 2 5 numbers of prediceed genes in the regiors are given below the bar.

Millettioid Phaseoleae Vigna unguiculata Cowpea/black-eyed pea s, p

Plant Physiol. Vol. 151, 2009

BMC Genomics 2009, 10:76  doi:10.1186/1471-2164-10-76 o



Genomica estructural y funcional del girasol cultivado
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Gendmica girasol
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Genetic analysis of plant water status and osmotic adjustment in

Mlcrosate"“e |50|at|0n and CharaCterlzatlon In recombinant inbred lines of sunflower under two water treatments
Sunﬂower (HE"HH"WS aﬂnUUS L.) S. Poormohammad Kiani *€, P. Taliah, P. Mauryc, P. Grieu®, R. Heinz h, A. Perrault®,

V. Nishinakamasu®, E. Hopp °, L. Gentzbittel*, N. Paniego®, A. Sarrafi **

Norma Paniego, Mercedes Echaide, Marianne Mufoz, Luis Fernandez, Plant Science

Susana Torales, Paula Faccio, Irma Fuxan, Monica Carrera, Rubén Zandomeni,  “/alume 172, Izsue 4, April 2007, Pages 773-757
Enrique Y. Sudrez, and H. Esteban Hopp .
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Expression analysis of ESTs from organ-specific cDNA libraries. cONA clones with significant
similarity to protein sequences in SWALL were dlassified according to Gene Ontology annatation,

Sequences with no hits to known protein sequences from BLASTX comparison were dassified as
unknown, ESTs with significant similarity according to BLAST: comparison but with no GO term
definition associated to them were referred as unclassified. Functional analysis includes all
non-redundant generated ESTs,

Fernandez et al. BMC Genornics 2003 4:40 doi:10.1186/1471-2164-4-40

Iy 80%
ik mR1 flower bud

mR4 flower
mLeal

A osten

E

S 30%

&

10%

Motor

=
E
@

Development
Enzyme

Response 10 stress
Slgnal transduction
Structural molecules
Transporter
Untlassified
Unknown

Photosynihesis/Chiroplast

Functional classification of all generated ESTs was done as described in Figure 2, Percentage of ESTs
included in each functional dass is compared among four differential cONA libraries,
Fernandez et 3/, BMC Genormics 2003 4:40 doi:10,1186/1471-2164-4-30

Differential representation of sunflower ESTs in enriched
organ-specific cDNA libraries in a small scale sequencing project
Paula Fernandez!, Norma Paniego!, Sergio Lew?, I Esteban Hopp! and

Ruth A Heinz*!

BMOC Gemnormics 2003, 4:40 1
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Bi-plot B. Biplot of the expression matrix showing only those genes having p-values lower than

0.05 in the F-test, Genes with distance-to-the-origin greater than the 70th percentile of the

distance-to-the-origin distribution are shown as dotted circles. The cirdled dots represent the 80

differentially expressed genes identified as differentially expressed among the evaluated

treatments: control (Ctrl), cold (C) and salinity (S). Solid dots represent putative false positive

genes.
Fernandez et 3/, BMC Plant Biology 2008 8:11 doi:10.1186/1471-2229-8-11

Transcriptomic identification of candidate genes involved in

sunflower responses to chilling and salt stresses based on cDNA

microarray analysis

Paula Fernandez!, Julio Di Rienzo2, Luis Fernandez!, H Esteban Hopp!3,

Norma Paniego! and Ruth A Heinz*!3

BMC Piant Biology 2008, 8:11

]

doi:10.1186/1471-2229-8-11



CARACTERIZACION DE GENES CANDIDATOS PARA RESISTENCIA A LA PODREDUMBRE
HUMEDA DEL CAPITULO DE GIRASOL

Lia VV, Peluffo L, Hopp E H, Vazquez Rovere C, Panlego N y Helnz, RA. Instituto de Blotecnologia, CICVyA-
INTA Castelar

La podredimbre himeda del capitulo de airasal (FHC) &5 la forma mas devastadara de la enfermedad causada por d honga fitogatdgena necrotréfice
Seferofinia sclerofiorum, con una incidancia anual sobreda produccion de la pampa humada del 10-20%. Debida & la complejidad de la base gendtica de la
resistencia a este patdgeno, han cobrado relevancia estrategias centradas en & estudio de los factores d i de la p snesis y de las
raspuestas da defensa dal he Las [GP) v pr da fipo (51 Ps) han sido frecuentements vinculadas con &l funcionamisnto
di la pared celular y con los mecanismos de defensa frente @ patdaencs. En el cass de la podredumbre ds tallo (PHT), la expresion constitutiva de una
gemina, el gen de oxdlato addasa de trigo, en plantas de girasol ransoénicas fue utiizada con dxito como aproximacion para confierir resistencia a la
Invason del honge (1), Por otro lede, se ha descriplo que fa respueste 8 PHT laminén eslaia rédaconada con la inducadn de la sintesis de proleinas de
ransferencea de lipidos (LTPs), proteines inhibidoras de poligalzx (PGIPs) v (1,2,34). A partir del anglisis de las colecciones de ESTs

desarrolladas en el 18 (5) se dentiicaron secusncias con smilitud & genes da olras especes cuys funcian ha sido asociada con respuestas yio delensas
eslreses biobcos yo atidlicos. Entre estos cenddetos se seleccionaron |os Irenscnptos correspondientes & un gen de una proleing de Bpo germing
{HaGLP1) ¥ a un inhibidor de poligalaturcnasa (HaPGIP1) para validar exparimentaments su funcidn bioldagica v evaluar su contribiucidn a la tolerancia
PHC

Objetivo: Caracterizar estructural y funcionalments los genes candidatos HaGLP1 y HaPGIP1

Materiales y Metodos

RACE: Se exfran FNA ol de hotones florales
EN €l estado R (Trizok® | Invitrogen , USA) en dos liness endocradas riantes
e s ummpm SUSLephDes (HAH!!] ¥ mmpmnprtp resistentes (RHA BT 3 PHOC
La 8 Bl y 3 RACE Systems for Rapid
CDNA ENds (ir UISA) siguiendo 1as instrucclones oel fabecante,

Amnilisis da Merthem Blet Su exlrago RNA tolal de bolores fordes en los estadios BT,
H2, R (2ol | inviogen | USA) de las disintas lineas suscephinles (HAEY) y
resistentes (HW:I RHAZTS, RHABD1) en estudio y Se (0% hibrod con Sondas
especiicas marcadas radiactvamente,

Reconstruccién flogendética 135 Serlencias n? anurn‘lr.lmﬁ fuemn alineadas con el
programa Maft (6] y En

comespondente ulilizando ta subrutina ranaign, £ englsis flogenetico se llevs @ cabo
con Bl 3ot de RCORSMACIon por madima pasimonia  mplementado en el

sofkware TNT (7). - Helanthus ap

Resltados = rekocs okn

@ [l andlisis de secuencia de los ranscriptos obtenidos utilizanda 1a técnica (S )

de RACE reveld la ausencia de sustituciones amincacidicas entre lineas - Tt asitium

resistentes y susceptibles para HaGLPT (220 aa) y una divergencia del 0,6% - A

para HaPGIP (221 aa). Amibos genes candidatos presentaron un intron al Ser  rgura 2 amol de sabr

amplficadas a partir de ADM gendmico y  exhibioron una poblaciin de
reanscriptos de longdud vaneble (HeGLP1. ¥12-886 pb. HaPGIF1 1116
1157pb), edendo la toldded de las dierencias de lamano restnngides a la
regitn 3 no codificante (Figura 1)

& El esudo de la abundancia de ranscriplos mediante la Ecnica de
Morthern Blot mostrd |2 existencia de diferencias temporales y findes en
los niveles de epresion de malenses resislentes [RHABDT, HHAZ S
HABS2) y susceplibles (HASD (Figura 3.

HaGLP1

Figurn 1, Apviliss de s de freasiplos commsorsbee o s el in oedende 3 RACE de b
G IS Lag tlackae e HaGLP2

L REREE] P |

w'wlﬂ.“ﬂ!u -

® A partir da bisquedas en bases de datos de secuencia publicas se
identificaron cuaro entradas de girasol con simiitud & HaGLP (GenBank:
ASSA0203 (HaGLP2) TIGR Fent G TC17527 (HaGLP3), 18217
(HaGLP4),, 17648 (HaGLPG) v custro entradas comespondentes a la
espens afin Lsclues sslve (TIGR Plant G TCR227 (LsGLPT), 14597 5
(LsGLP3), 8238 (LsGLP4), 12192 (LsGLPS). A fin de establecer su
posicién fllogendtica dentro de 1a familia de las Cupinas, las secuencias
obtenidas se compararon con un conjunto da Gearmin y GLPs descriptas en

(8) ¥ (9). B andlisis de parsimonia incluyd 35 representantes del grupo R
provenientes de dversas espedes vegetaes y dio como resultado 1 dnico ¢ 3
arbol de méxima parsimonia con una longitud de 5089 pasos (Figura 2). Las ’

cinco GLPs da girasol s dstribuyien en distintos clados dal arbal, indcando -

HaGLP4

HaGLP3

LEC TR T

que cada una de ellas pertenece a sublemilias dlerentes. En concordencia —
con esto dulimo, la smiitud nucledtidica promedio entre las GLPs de
grasol &5 de stlo 516% para la regidn codificants, mientras qua al
considersr |a secuencia de amnoacidos esta cilra dasaende a449%

Conclusiones:

incompleta en la mayor parte de las an
diferen

perspectivas para explorar las bases gen

L T e e prape—)
fcoEbis [MRIEI) y modeadmarts  rasiganier [INGUTS IMEIKN. WAL Noodwida con soadat
BN £5PA TR COTESDENTHIAE 3 lis genes HIGLP L HIBLPZ. HaGLPay HatLPe. LA: Unidades
atrariar 04, W2, FEE ARERSAE S0 cktaval bl Bobin Soisl

La proteina HaGLP1 pertenece a una diversa familla multigénica cuya caracterizacién funcional es adn
pemmas. La gran variabilidad exhibida por las GLPs de girasol, a
s observadas en los perfiles de expresion de lineas resistentes y susceptibles a PHC, ofrecen interesantes

come las

a Sclerotinia sclerotiorum. Las investigaciones en curso

prevén la obtencién de plantas transgénicas para la sobre-expresion yo silenciamiento de los genes candidatos aqui
caracterizados afin de evaluar su desempeiio en ensayos de desafio frente al patégeno.
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16 primitive and improved
cultivated sunflowers

19 sunflower inbred lines | 16 wild sunflowers |

Figure |

prulation structure in sunflower inbred lines. Dash lines separate each individual, which is partitioned in K coloured
segments that represent the individual's estimated membership fractions in K clusters. Black lines separate individuals from dif-
ferent groups. First group is composed by the 19 sunflower inbred lines (in order from left to right: HA52, HA61, HA89,
HA292, HA303, HA369, HA370, HA821, HAR2, HAR3, HARS, KLM280, PAC2, RHA266, RHA274, RHA293, RHA374,
RHABOI and V94); the second and the third group are the individuals studied by Liu and Burke [46]. The inbred-lines group has

mostly contributions of two clusters (yellow and light-blue). 3
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Figure 2

Linkage disequilibrium. A: LD plot from 24 genes pooled together for the |9 inbred lines. The logarithmic trend line
reaches a value of 0.64 at 643 bp. B: LD plot from the whole gene data calculated for the G| subset of individuals identified in
the STRUCTURE analysis (HA52, HA61, HA89, HA370, HAR3, HARS, KLM280, PAC2, RHA266, RHA274, RHA293 and

RHA374).
A

Identification of Single Nucleotide Polymorphisms and analysis of
Linkage Disequilibrium in sunflower elite inbred lines using the

candidate gene approach
Corina M Fusari!, Verénica V Lial:2, H Esteban Hopp!2, Ruth A Heinz!2 and

Norma B Paniego*! Pt

BMC Plant Biology 2008, 8:7  doi: [0.1186/1471-2129-8-7
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Metabolic profiles of sunflower genotypes with contrasting response

to Sclerotinia sclerotiorum infection
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SNP Discovery by Massively Parallel Transcriptome Resequencing in Sunflower and Development of a
Bioinformatic Pipeline and Database for Mining and Displaying SNPs in Next-Generation Sequence
Assemblies

TRCCATTARCAGGTAAGCAATACG. TGAGAAGETGTOFERARAARC TETGTAGCGET ATGHFAANGCRACT CEEEATAT ATACAGRCGCAGATGCCARRRC

383.5NPSTERG 77 _300KC:
383, 5NPSTERS 77 _300EC:
3J83.ENPSTERA 77 _300EC:
J83.ENFITERS_77_300EC:
353, 3NFSTERS 77 _300ELC:
353, 3NFSTER4_77_300EC:
383. SNPSTERA_77_300KC:
383, SNPSTERA_77_300KC:
383, 5NPSTERA 77 _300EC:
SEB3.8NPSTER4_77_300KEC:
393.5NPSTERS 77 _300KC:
383.5NPSTERS_77_300EC:
383 EWNPSTERA 77 _300EC:
383, 3NFPSTERS 77 _300EC:
353.3NFSTERSE 77 300ELC:
353, 3NFSTER4 77 _300KEC:
383, 5NPSTERS_T77_300KC:
363, SNPSTERA_77_300EC:
383. SHPSTERA 77 300EC:
383.8NPSTERA_T77_300KC:
393.5NPSTERA_77_300KC:
223, 5NTPSTERA_77_300EC:
283.ENPETERA 77_300EC:
383, 3NPSTER4S 77 _300EC:
IJ83.3NPSTERS 77 _300EC:
I363. 3NPITER4 77 _300EC:
353, SNPSTERA 77 300KC:
363. SNPSTERA_77_300KC:
383. SNPSTERA_77_300KC:
383, 5NPSTER4A_77_300KEC:
383 5NTPSTERA 77 _300EC:
J23.ENTSTERA 77 _300EC:

. A
. :taccallrascaggraage
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aaggtgtoggaasac tgfigtagcagratgyasagca
gryteggaasactoforagcogratyrasageacee
assactyflytagcggratyyaaaycac Loy
goaaaac tllotagcyytatgyasaycactogyyat
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gtagoggtatggasaycactoyrgatat atacagac
gtag\:‘g\gtatggaaagcacl:gggatat atacagac
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goggtatggasagocactogygatat atacagacge
gtatggasagoactogggatat atacagacgcofigat
gratggasagcactogyyatat atacagacgcfgat
atgraaagoactoggratat atacagacgcfoatac
grasageacteggratat atacagacgcfoatocea
gaaagcacfegyyatat atacagacgellyataccaa
agcactogyyatat atacﬁﬁacﬁclﬂawccﬁﬁﬁac
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CL13332Concigl TACCATTARCAGCTARGCAATACGE TOAGAAGGTETCCGAALACTETGTAGCGGTATGGARMGCACTCGEGATAT ATACAGHCGCAGATGC Cini
Hian taccattaacagytaagoaatacys tUagaayytyiogyyasaactyttaycyytatyysaaycactogyratat ATacAgacyc aga s oas
Hh3gs taccalltaacagytasgesatacye tyagasgutgtogyasasctollytagegrtataysanycactoaggatar atacagacacluatacca:
PHAZTI taccattaAacayytaagoaatacys tUagaayytyioyyasaactytytayoyytatyysaaycactoyyratat ATaCayacyc agatycoas
RHAALS taccattaacagotasgoastacys tgagaagytgiocgyasaactyttagogytatyysaaycactogyratat Atacagacyc agatyooa:
Hi434 taccafftaacagutasgeastacys tgagasgyrotoggasasctaflotaregoratgyeanascactogggatar aracagacocfaatocoa:

The top figure shows an alignment of reads from the genotype ‘HA383’ with three distinct positions of variation
from the consensus unigene sequence. Our interface can compile the reads for each genotype into a
genotype consensus sequence (bottom figure) and more easily demonstrate properties such as haplotypic
agreement among collections of genotypes. 77,820 SNPs among 17,638 unigenes

P-142 Plant & Animal Genomes XVIlI Conference 2009



Realizar Mapeo por Asociacion

Aproximacién genémica para encontrar alelos (genes) involucrados en un cardcter agrondmico

b Asscciation mapping

| Phenctyping |

Stress tolemnt

Stress sensitive

o
SMP

| Comparison of SMP allele frequencies |

Utiliza la variacién tanto fenotipica como genotipica en un conjunto de
individuos que pueden o no estar relacionados.
Ej. Poblaciones naturales o colecciones de germoplasma



Realizar Mapeo por Asociacion
Estrés Bidtico

Tolerancia a la Podredumbre
Himeda del Capitulo (PHC)

134 lineas

Caracterizacion fenotipica

Evaluacién a campo EEA Balcarce :
Campaiias 2008/2009 y 2009/ 2010\

Caracterizacion molecular

_

16-02/17-03 banco de germoplasma

Incidencia de la enfermedad

Severidad

Periodo de incubacion

SNPs/indels Haplotipos Figura 4.2. Determinacion de Haplotipos a

indivi A A 1 partir de sitios SNPs.
:gg::g g i ’ Sitios SNP encontrados en una regi(:;n de 263 nt.
Polimorfismos SNPs e INDELs indivd G A Cuatro haplotipos pueden distinguirse a partir de
) indiv5 G A 3 estos sitios (1, 2, 3, 4). Para el analisis de
en Genes candlda’ros, IB. indive G A asociacion, en lugar de hacer nueve
indiv7 G comparaciones, &l nimero se reduce a menos de

Andlisis de la estructura poblacional
mediante SSRs, IB - EEA Manfredi

indiv8 G

la mitad al considerar haplotipos (4). Tomado de
Rafalski (2002)



Realizar Mapeo por Asociacion

Tolerancia a la Podredumbre Himeda del Capitulo (PHC)

Caracterizacion molecular Polimorfismos SNPs e INDELs en Genes candidatos

Genes Candidatos

¢ Uy

I. Transcriptos de expresidn IT. Transcriptos diferencialmente
aumentada en estudios de interaccion expresados en capitulos de la linea
entre Sclerotiniay uno de sus tolerante RHA801 a los dos dias
huéspedes (Brassica napus) post-inoculacion & 17 (Peluffo y col. péster)
(Zhao y col. 2007)
. 2 . B
Busqueda de ortdlogos en girasol = 38 Amplificacion
Amplificacién y secuenciacién = 25 i B
Evaluacidn del polimorfismo = 15 (8) Evaluacidn del polimorfismo ~ 12

(secuenciacién 10 lineas) (secuenciacién 10 lineas)



Realizar Mapeo por Asociacion

Tolerancia a la Podredumbre Himeda del Capitulo (PHC)

Caracterizacion molecular Polimorfismos SNPs e INDELs en Genes candidatos
Genotipificacidn

(3 individuos por linea)

o 1 Resolucion de
Secuenciacion

fragmentos de

distinto tamano
) » mediante
metodos de deteccion de electroforesis
heterodlplex mediante capilar en sec.
dHPLC automdtico

(Oefner y Underhill. 1998)



Posibles abordajes para el mapeo

Germoplasma » Genotipificacion

4 Marcadores
| para estructura
poblacional

l

" Polimorfismos

distribuidos Estructura poblacional (),

\ en el genoma /' Relaciones de parentesco (K)

v Y )
Fangtipiﬁcacid“ {*) Analisis de asociacion

(Y =G + Q/K + E)

Figura 4.1. Posibles abordajes para el mapeo por asociacion.

por asociacion.

o .

{ Genes \\"I

\T?“f“/

Polimorfismos \\
candidatos j
AN 4

— o

Componentes del mapeo por asociacion: el germoplasma, la fenotipificacion, la genotipificacion y
el analisis de asociacion. Tanto para la estrategia de genoma completo (verde) como para la de
genes candidatos (naranja) se obtiene un conjunto de polimorfismos (G). En ambos casos se
realiza la inferencia de estructura poblacional (Q) y de las relaciones de parentesco (K) utilizando

un conjunto independiente de marcadores moleculares.

El modelo estadistico del analisis de asociacion intenta explicar la variacion fenotipica (Y) en
términos de la variacion alélica (G), teniendo en cuenta la estructura y/o relaciones de parentesco
de la poblacién en estudio (Q y/o K). Un factor de error (E) completa el modelo.

C Fusari, Tesis Doctoral UBA 2010
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