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*Divisdo de Biomassa para Bioenergia
(com foco em cana-de-acucar)

*Divisdo de Processo de Fabricacao
de Biocombustiveis

*Divisao de Aplicacdes do Etanol para
Motores Automotivos: motores de
combustao interna e células-
combustivel

*Divisao de Bio-refinarias e
Alcoolquimica

eDivisdo de Pesquisa sobre impactos
soOcio-econdmicos, ambientais, e uso
da terra.




A cana comercial € propagada vegetativamente

Em 12 meses a planta chega a 4-5 metros de
altura com um colmo de 2-3 metros

ApOs a colheita a cana brota dando origem a uma

nova safra (sdo possiveis 6 colheitas)

Metabolismo de carboidratos do tipo C4 -
altamente eficiente, uma grande quantidade de
carbono é particionado em sacarose (até 42% do
peso seco do colmo, cerca de 0.7 M de sacarose
nos entrends maduros)

488 milhdes de toneladas de colmos processados
no Brasil 2007/2008

51.1% etanol

48.9% acgucar

Até 90% do bagaco utilizado para co-geracao de
energia

Cana no Brasil:
desde 1532

Adicao de etanol ao
combustivel:

desde 1929



Saccharum sinence

Saccharum

S. officinarum X

Saccharum Saccharum barberi officinarum  S. spontaneum
officinarum (cruzamentos com clones (hibridos
parentes selvagens - Comercio interespecificos)
hibridos naturais) Mundial
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Producao de cana-de-agucar no Brasil (milhdes

de toneladas)
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Novas Variedades

2006

13 clones em
fase final

168 clones em
Experimentacao

619 clones em T3

12 anos

6.792 clones em T2 (1.349 Clones Brix > RB855156)

398.477 Seedlings em T1

Total: 406.069 genoétipos




Projeto SUCEST - Sequenciamento de ESTs

SUCEST

Analysis and Functional Annotation of an Expressed The Sugar Cane EST Projeet
Sequence Tag Collection for Tropical
Crop Sugarcane

André L. Vettore,'** Felipe R. da Silva,'?* Edson L. Kemper,'-?¢ Glaucia M. Souza,?
Aline M. da Silva,> Maria Inés T. Ferro,® Flavio Henrique-Silva,® Eder A. Giglioti,®
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Luiz R. Nunes,'* Luis E.A. Camargo,'® Walter |. Siqueira,'® Marie-Anne Van Sluys,* =" =
Otavio H. Thiemann,'” Eiko E. Kuramae,'® Roberto V. Santelli,> Celso L. Marino,®
Maria L.P.N. Targon,? Jesus A. Ferro,*>?” Henrique C.S. Silveira,® Danyelle C. Marini,’
Eliana G.M. Lemos,® Claudia B. Monteiro-Vitorello,'® José H.M. Tambor,'’

Dirce M. Carraro,'%?* Patricia G. Roberto,'? Vanderlei G. Martins,?’

Gustavo H. Goldman,?? Regina C. de Oliveira,'* Daniela Truffi,'® Carlos A. Colombo,'®
Magdalena Rossi,* Paula G. de Araujo,* Susana A. Sculaccio,'” Aline Angella,'® 50 ICIbS
Marleide M.A. Lima,"® Vicente E. de Rosa Jr.,'® Fabio Siviero,? Virginia E. Coscrato,'®
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200 pesquisadores

13:2725-2735 ©2003 by Cold Spring Harbor Laboratory Press ISSN 1088-0051/03 $5.00; www.genome.org Genome Research 2725
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238000 ESTs 43000 Transcritos
84 artigos publicados: 44 internacionais e 40 nacionais

26 bibliotecas - 13 cultivares - Mais de 90% dos genes etiquetados



Teor de Sacarose

Alta Biomassa

Tolerancia a seca

Resisténcia a insetos e patégenos

Atlantic
Coast
Forest

Necessidades nutricionais Pantan
Wetlands

65% da area de expansao é pasto Sugarcane

CONAB, 2008; J. Goldemberg (2008) Biotechnology for Biofuels 1:6.



SUCEST ESTs

/ \

Transcriptome SSRs
Functional Data Promoters Functional Map
Gene Targets Expression Vectors  Molecular Markers
Transgenic Cane Classic Breeding

T

Improved Sugarcane
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microarranjos de 7000 cDNAs

SUCAST classification # SAS SUCAMET Catalogue # SAS
Adapters 2
Protein categories: Amino acid metabolism 217
Receptors 477 Bioepergetics . 125
Calcium metabolism 8
Adaptefs 12 Carbohydrate metabolism 688
G proteins 17 Cell cycle 257
Small GTPases 75 Cellular dynamics 2
Two component relay 19 Chromatin regulation 18
Cyclase 1 Development 151
Calcium metabolism 68 G-proteins 3
Inositol metabolism 46 Hormone related %0
Protein Phosphatases 107 Inositol . , _ 19
Protein kinases 510 LIPId, fatty-acid apd isoprenoid metab. 165
Ubigquitination 106 proden metaboliom oo
Transcription factors 611 Nucleic acid metabolism 351
Hormone biosynthesis 75 Pathogenicity 138
Hormone related 22 Phosphatases 46
Photosynthesis 48
Functional categories: Protein Kinases 189
Development 30 Protein metabolism 457
Receptors 132
Cell cycle 34 .
Secondary metabolism 171
Stress N 305 Small GTPases 29
Pathogenicity 382 Stress response 438
‘No matches' and unknown proteins 548 Sulfur metabolism :
Transcription 321
Others 118 Transporters 202
— Two component 7
TOTAL 3563 Ubiquitination 33
Unknown protein 29
Total 4608

+ de 300 hibridizacoes



S. officinarum S. spontaneum

Caiana Fita IN8458
IK76108 IN8488
Lahaina Krakatau
MZ151 SES 147b
MZ151 roxa US56158
Sabura US7440
Salangor US851008
Sinimbu UM?721
NG213 UM691
Fiji 47 SES 194
Hinahina 18 IK7686
Manjri Red US56193
Muntok Java US571723
NG77142

Soff 8268

SS601

Sylva

NG2880

Vae Vae Ula

1J76315

IN8425

Genetical Genomics of Sucrose Content
sspontaneum vs officinarum (4-19 °)
=*SP80-180 vs SP80-4966 (13-19 °)
=SP80-144 vs SP85-7215

Crossing of 21 S. officinarum genotypes

Selection of S. officinarum hybrid
individuals with extreme sucrose
content (high and low brix)

Crossing of 13 S. spontaneum genotypes

Selection of S. spontaneum hybrid
individuals with extreme sucrose
content (high and low brix)

Crossing of selected individuals

Selection of F1 individuals with
high brix

Polycross 1 of selected F1 individuals
with high brix

Selection of F2 individuals with
high brix

Polycross 2 of selected F2 individuals
with high brix

Selection of 8 F3 individuals with the highest
brix content from the population in graph

Freq High Brix Population
200
18.0
16.0
140
120 +
10.0

80

60 |
40
20

Selection of F1 individuals with
low brix

Polycross 1 of selected F1 individuals
with low brix

Selection of F! individuals with
low brix

Polycross 2 of selected F2 individuals
with low brix

Selection of 8 F3 individuals with the lowest
brix content from the population in graph

00

5 7 9 1" 13 15 17 19 21
Brix %

Freq. Low Brix Population

5 7 9 1 13 15 17 19 21
Brix %

Pool of leaves +1 of the 8 highest brix individuals (LV-HB)
Pool of leaves +1 of the 8 lowest brix individuals (LV-LB)
Pool of internodes 1 of the 8 highest brix individuals (In1-HB)
Pool of internodes 1 of the 8 lowest brix individuals (In1-LB)
Pool of internodes 5 of the 8 highest brix individuals (In5-HB)
Pool of internodes 5 of the 8 lowest brix individuals (In5-LB)
Pool of internodes 9 of the 8 highest brix individuals (In9-HB)
Pool of internodes 9 of the 8 lowest brix individuals (In9-LB)



. )
BIVIC Genomics . "

Reseach aric

Signal transduction-related responses to phytohormones and
environmental challenges in sugarcane
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Sugarcane Functional Genomics: Gene Discovery for Agronomic
Trait Development

M. Menossi,’ M. C. Silva-Filho,2 M. Vincentz,! M.-A. Van-Sluys,® and G. M.
Souza*’
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Papini-Terzi, F.S. et al. Proc. Int. Soc. Sugar Cane Technol., Vol. 26, 2007

THE SUCEST-FUN PROJECT: IDENTIFYING GENES THAT REGULATE
SUCROSE CONTENT IN SUGARCANE PLANTS

By

F.S. PAPINI-TERZI', M. FELIX’ , F.R. ROCHA!, A.J. WACLAWOVSKY,
E.C. ULIAN®, S. M. CHABREGAS®, M.C. FALCO’, M.Y. NISHIYAMA-JR!,
R.ZN. VENCIO®* R. VICENTINT>, M. MENOSSI? and G.M. SOUZA'

DNA RESEARCH 12, 27-38 (2005)

Transcription Profiling of Signal Transduction-Related Genes in
Sugarcane Tissues

Flévia STaL PApINI-TERzI't Flévia Riso Rocua,!t Ricardo ZorzeTTO NICOLIELLO VENCIO,?

Kétia Cristina OLIVEIRA,! Juliana de Maria FELIX,>* Renato VICENTINL? Cristiane de Souza Rocua.*
Ana Carolina QUIRINO SIMOES,! Eugénio César ULIAN,® Sénia Marli ZINGARETTI DI MAURO,®

Aline Maria DA Siva,! Carlos Alberto de BRAGANGA PEREIRA,? Marcelo MENOsSL*4 and

Gléucia MENDES Souzal*

O Projeto SUCEST-FUN

W Phosphate

Endophytes

USP, UNICAMP, UNESP, UFRJ, CTC, IBt
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Fosforila a sacarose fosfato sintase (SPS) e a nitrato redutase (NR), que junto a
proteinas 14-3-3 GF14 inibem a sua atividade

SnRK1 SnRK1 UDP-Glucose + Fructose 6-P
:AK|N[5Y/AK|NY .. Sucrose
| »( > —] ghotsl!')hate
14-3-3 yrtiase
AKINa Sucrose 6-P
Sucrose 6-P
Phosphatase
Sucrose

Storage parenchyma (R), Phloem (f), Fiber and bundle parenchymal cells (arrows),

Bundle distal cells (ce), Bundle proximal cells (ci)
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Phenyalanine
PAL|  CaH
Cinnamate — p-Coumarate
4CL l C3H/MHCT CCoAOMT
p-Coumaroyl-CoA ——» Caffeoyl-CoA — Feruloyl-CoA
CccR | CCR | F5H
p-Coumaraldehyde Conniferaldehyde —= 5-hydroxi-Conniferaldehyde
CAD | CAD| comr |
p-Coumaryl alcohol Conniferyl alcohol Synapalaldehyde
CAD/SAD |

Synapyl alcohol

Boudet, A. M., Kajita, S., Grima-Pettenati, J., Goftner, D. (2003). Trends Plant Sci. 8, 576-581



C,x C, C;x C, C;x Cq C.x Cg Progeny T ,

o | | l

150 genotypes 150 genotypes 150 genotypes 150 genotypes 20 genotypes
Brix evaluation Brix evaluation Brix evaluation Brix evaluation Brix evaluation
7, 9 and 11-month 7,9 and 11-month 7,9 and 11-month 7,9 and 11-month 7,9 and 11-month

Transcriptome Metabolome Cell Wall

Functional and Genetic Maps and Molecular Markers

USP, UFSCAR



Transport —h

Transcription factors —

Stress response
Secondary metabolism
Receptor

Protein metabolism
Photosynthesis

Acid nucleic metabolism

Functional categories

No match

Lipid metabolism

Development
Cell cycle [ JRepressed
. Ml Induced
Eatbonimislbals ——
0 1 2 3 4 L3

Number of genes

370 ppm CO,

Fisiologia, Anatomia, Expressdo Génica

Souza et al. (2008). Plant Climate and Environment

720 ppm CO,

+50% biomass
+35%

photosyntesis
Fiber (% FW) Sucrose (% FW)
Ambient 6.62+£0.13 218+ 0.20
Elevated 7.13+0.21 2.82 +0.14*

USP, Western Australia, Queensland, Institute of Ecophysiology



S e
Broca Gigante

Analise do transcriptoma do trato
digestivo de S. frugiperda,

D. saccharalis e C. Licus

Enzimas digestivas e inibidores Estudos
funcionais da resposta ao ferimento,
insetos e patdgenos que seguem o
ataque das pragas

Broca

USP, UFSCAR, UFRGS, Rutgers




Eficiéncia Fotossintética
Fixacdo de Carbono Outer membrane
Fluxos de Carbonos [er membrane
Uso da agua
Transformacao de
Cloroplastos

Thylakoids

Cell walls
b e

Clucose 1-phosphate ‘ - = Glucose 6-phosphate | - — Fructose E-phmphatel

I ' |

Starch Pentose Triose phosphates
phosphate
pathway 4
Glycolysis

H,0 0,
_§ S

Light
reactions

N; P* NADPH
ADP + P; y P

Carbon-assimilation
reactions

\

Carbohydrate CO,y

USP, UNICAMP, UFSCAR, UFAL, UFPE, UFRPE, Rutgers, Ohio-State
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Produtividade das familias

160 SILVA, F.L. and BARBOSA, M.
140 (2008). UFV.
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Porcentagem média de lignina

20,00

18,00

16,00

14,00

1200 =

10,00

Pre-tratamentos (processamento)

Alta lignina para co-geracao

Teor de fibra, qualidade da fibra alterados

-t para a producao de etanol celulésico a partir
— e do bagasso

Mecanico/quimico/enzimatico

USP, UFV, Lorena

Genbémica e
enzimas de
fungos
lignino-
celuloliticos e
insetos

Hidrolisado de residuos  Hexoses/pentoses
de plantios comerciais  3,5-4,0 (eucalipto) e 1,7-2.0 (cana)
de eucalipto Bagasso: 10 ton/he/ano
Eucalipto: 20-23 ton/he/ano
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Genetics and Molecular Biology
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Patterns of expression of cell wall

related genes in sugarcane

D.U. Lima, H.P. Santos, M.A. Tiné, F.R.D. Molle and
M.S. Buckeridge*



Mol Breeding (2007) 20:189-208
DOI 10.1007/511032-007-9082-1

Functional integrated genetic linkage map based on EST-
markers for a sugarcane (Saccharum spp.) commercial cross

Karine M. Oliveira + Luciana R. Pinto - Thiago G. Marconi + Gabriel R. A. Margarido *
Maria Marta Pastina + Laura Helena M. Teixeira + Antonio V. Figueira
Eugénio César Ulian + Antonio Augusto F. Garcia + Anete Pereira Souza

Theor Appl Genet (2006) 112: 298-314
DOI 10.1007/5001 22-005-0129-6

ORIGINAL PAPER

A. AL F. Garcia - E. A, Kido * A. N, Meza

H. M. B. Souza - L. R. Pinto - M. M. Pastina
C. S. Leite* J. A. G. da Silva - E. C. Ulian
A. Figueira - A, P. Souza

Development of an integrated genetic map of a sugarcane

(Saccharum spp.) commercial cross, based on a maximum-likelihood

approach for estimation of linkage and linkage phases

Hereditas 144: 7879 (2007)

OneMap: software for genetic mapping in outcrossing species

G. R. A. MARGARIDO', A. P SOUZA” and A. A. F. GARCIA'

'Department of Genetics, Escola Superior de Agricultura **Luiz de Queiroz”’, Universidade de Sdo Paulo (USP),

Piracicaba, Sdo Paulo, Brazil

2Centro de Biologia Molecular e Engenharia Genética (CBMEG ), Universidade Estadual de Campinas

(UNICAMP), Campinas, Sao Paulo, Brazil

Plant Breeding 125, 378—384 (2006)
Journal compilation © 2006 Blackwell Verlag, Berlin
No claim to original US government works

Characterization of novel sugarcane expressed sequence tag microsatellites and their

comparison with genomic SSRs

L. R. PinTo', K. M. OLIVEIRAZ, T. MARCONI?, A. A. F. GARCIA®, E. C. ULIAN® and A. P. DE Souza®

e -~ x xres P
s T ACCCAGIDE o IOy T sTeeITI02 T esTORSE3SY T
.
N 16 ]
u
svesnsie -
esTcemz02 -
P # .
_Enem [P S e
A Apoctrasc o= was
o tsTB@mEDT T
»
"
ISTAMmIE Ot
ST
ey T AcacTrarC 1 ESTCIemIO08 L
" . L 'a
€ oToNm oz +
2 <3 A o il B oot T ESTAIINSDT  ——
‘ TOIM-T [T o
X .01 v
o 4+ ot ""c_ 4 LT
o
2 TG
oL WAl
SACALTC! S 00 Ll -0 -
S A
ACACTIRE T twsnpn T
s
" esTEMmY.02
a4+ oo+
LOOCATINGE -
EY
> ERTCHm2. 0 N
AKCATIZOI =+
ACACTIONC ESTESmI0Y =
AOCTAGI? 02 1"
e T
L e
pairac iy A e B
i . “SUCHRL-CG
AZACTE
S8 TASanE O ESTAI N1 ACTORBIS
aoscanee == e
“SG1AD STAMMEC == -0 ETAIONADE
" | & ESTA M7 DY
TWNCIAID
EITATONS Ot [STAJMSE DY = BrAem = f_-m
(a) % Allele distribution EST-SSAs
oSSR
3 WEST-SSRs
2
=
k]
5 {
€ \
5
=

0to3 4106 7102 10012 131015 161018 19121
Alleles classes

PIC distribution

01002 03104 05106 07108 0910
PIC classes

UNICAMP, USP, UFSCAR, IAC

[

(L=

0582 0.76 068
Dios cosMctent

b) assP
e—— P T 11 406

ﬁ ; &

o

)
r

o

35{ m@gSSR

0 m EST-SSR
325
g
220
E1s

10

3

[

0.

085 0.88

077
Db costlckant



Direct Callus Regeneration

Embryogeneis Induction Selective
Medium

Explants:
Immature Leaves

R

Rooting PCR

Shoot Growth Greenhouse

USP, UNICAMP, UFSCAR



DNA RESEARCH 12, 27-38 (2005)

Transcription Profiling of Signal Transduction-Related Genes in
Sugarcane Tissues

Flévia STAL PapiNI-TERzL't Flavia Riso RocHA Mt Ricardo ZorzeETTO NICOLIELLO VENCIO,?

Kétia Cristina OLIVEIRA,! Juliana de Maria FELIX,®>* Renato VICENTINI,* Cristiane de Souza Rocua ?
Ana Carolina QUIRINO S1MOES,! Eugénio César ULIAN,® Sonia Marli ZINGARETTI DI MAURO,®

Aline Maria DA Sitva,! Carlos Alberto de BRACANGA PEREIRA,? Marcelo MENOSsI®? and

Gléucia MENDES Souzal*

flower ' lateral bud ' leaf ' root ' internodeI internode
1 4

Nucleotide sequences that promote gene expression
Glaucia Mendes Souza, Flavia Riso Rocha, Josélia Marques, Alessandro Jacquiel Waclawovski



Promoter

— o -
ORF
TF antibody
Crosslinking
Degradation

Chromatin
Immunoprecipitation

454 or Solexa
Sequencing

Identification of binding elements
USP, UNICAMP, Ohio-State, Potsdam



Hibridizacao interespecifica: o grande breakthrough do melhoramento
moderno criou um desafio para a genética moderna !!!

Genoma Gigante (n = 750-930 Mpb) Polipléide (2n = 70-120 cromossomos) ~10 Gb

Géneros: Saccharum, Erianthus, Miscanthus, Sclerostachya and Narenga

Saccharum (seis grupos taxondémicos poliploides):

Espécies selvagens Cultivares ancestrais Espécie marginal
S. spontaneum (2n=40 to 128) S. officinarum (2n= 80) S. edule (2n = 60 to 122))
S. robustum (2n= 60, 80 and up to 200) S. barberi (2n=81-124)

S. sinense (2n=116-120)

I jt 11 ] I ]
] ! I I i }
11 1{ ] 1 1 ]
I J1 J1 1 ]! ]
ji )
i1 ]
3
}
]

Genome organization of a modern
cultivar

Each bar represents a
chromosome

Chromosomes in the same column
are homologues

3L
i
[

EEER .
—— [ S. officinarum

3 S. spontaneum

Centro Avancado de Tecnologia em Genémica (CATG) IQ-USP
Sequenciamento high-throughput - Tecnologias 454

USP, UNICAMP, UIUC, Georgia, Michigan, CIRAD, CNRG, INRA, CSIRO



Genomic & Functional
Resources
Literatures &
Patents DB

Existing Databases
of Rice, Sorghum,

m&uaswmm
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‘CaneTransgenicDB

CaneGeneExpress

CaneREGNET

CaneDB

11T

Annotation tools for
curation & Web Services

"

—

Promoters with 5-7kb upstream
and 2kb downstream by Genome
Walking/BACs/genomic sequences
and identification of orthologs

Data and Tools from cDNA
Microarray and Agllent oligo Chips

sites from literature experiments

Identification of consensus binding
and predict CREs by using PWM

v
Data from genotypes, phenotypes,
cultivares transgenics

[dentification of clusters
o of direct targets based
on ChIP-HTS and

expression data

PPa_'es classified by
fdmweb

Establish orthologous
gene pairs between the
grasses

LFs classified by families

a GKs classified by families

]
|
)
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Signals

\4

Genomes
Gene Networks
\ |
Metabolic
Networks
 J
Physiological
Responses

\ |
Adaptation

Growth
Development

Systems
Biology

Heterogenous Data

Integration

Genomes, Marks,
Gene Functions,

Physiology, Biochemistry,
Agronomy, Transgenics,
Progenies, Cultivars

*Pesquisa basica e biotecnologica em cana e outras plantas de interesse na

area de biocombustiveis

*Escopo largo e interdisciplinar

*Abordagens sistémicas da biologia de plantas e microorganismos

*Relacdo entre genoma, metabolismo, fisiologia e respostas adaptativas ao

ambiente

eImpacto efetivo no melhoramento de cultivares de interesse

*Manipulagéo genética do metabolismo energético das plantas cultivadas

*Novas alternativas de biocombustiveis



1P, nimrket,

2 Aukb. L3
AP, Sabs-projuct 1 Bul-projort & m:;:j;m
Sl prujict 13 Sedepinjeel 1T -
Rivndss Processing Experinisnlal
- EGRAREILS db EF el s
Shiidie s a8 finkeleoted Mg il . Bl o
4 - - G e T L E".I::I'I.!.'Il
Physicalclicmival I i t e
e 1 Frams e Sugars
F:..'-llt.l.:lr:ll i llenls i I B cane PRI LN I': il and Feriied
Hugaase sind agriculizeal Proatiideis -
Chara¢lericarizaling ol A ; # |
wall composenls sixd
hyelreduih preadiscis cameliENE L PR ESSTHE Hisvidl i tions
. Dhirla analyss
S pinjoet | ¥ v JF-I-.Ir.l.n-rriplumlu
I Tk heifaenry, pathageis Sl yFCR
2 cria :_
Salepmupect 14 FE+
LEf TR FPuncs graw Calslagur #
I 1 ey TF
kg TE TFE. PEs. PPases, idicui -~
el wall Bz abalnm. Cell Yl Sule-pruject 12
- . shestini el sis -
Mlindel and Mool B I_'T_.:::I:I"hﬂ t
Al s humiecnies Bi
Mlicroualgae. Tunghi, F = Binclhem
hacfesia tor seetabuelile L e WETARRLOME e Frodecanics and
synthicds and OE 51 E. ol B cpanler i Pelctaboleanics
cellidesic ethsnol T CAIIEE  enjiresinn st
prralantion (RS TE TR
= | caneREGVET #
‘J’ CHIP-HTS (L'F:I':-.ml-uul\.- ) =
Suls-project 11
I Sl piufecl 4
o] = Trasisgenic
Sl ""H_ Plasts carbwdiydeales , milritien
Bioprospectisn - i i
New Lipssne—ccllulolyiic L
Micreaty mniss r
Funghi hecleria
ik liydrolacs, ot I #
velluls=ic ethaiinl Sule-pruject ®
Bals-projeet 11
Sl prujoct 18 Cai: Sequencing Suls-prrajoct B
Uit kel planis henuly pic Evaluation Shunt it F] _
Aushidopuis, Tobaea Fliysaslogacal BAC cuings ey e g Fllu,l.'.r:_l.
e ATt [ eeld Felodeibar il Hiochemical Ax Bl ""‘""L"‘_“'"'l -
E.u.. sl Characlerida Sy ne E!'l s sl B itiai
: Timecriplune, Metdolomue Fhilegeny i define Laer il y s
Enrrme l evulusnary beilury vunbraeting
Sulepiajest In sk, OTL: For ||ruu|_;]||
Curgrasalive Tl Sal-project 9 I und hierbitary
||||I|\.'..u|1| _— ' gl clelar
v aitesi anksn ::I:l:“"““\:‘ Frutein Targetting Sulspraject T :
ul hiyd il iz Enpresin Mulecubar Marker= .
[ES T 55Ra SN OTL: Breeding Frogras

5 A sl evalautisi
;ﬂ?!:tllll:h SEAP - Pkl expenments

Cresscs aned seleution
sane Divhralisadion -

T

e i
e il -slatidseal ksls




BI' E™

Instituto de Quimica — USP
Glaucia Mendes Souza
Walter Terra

IB-CBMEG - UNICAMP

Anete de Souza

Michel Vincentz

Marcelo Menossi

Eliana Martins Formi

Centro de Ciéncias Agrarias - UFSCAR
Hermann Hoffmann

Monalisa Carneiro

Marcos Sanches Vieira

Alfredo Urashima

ESALQ - USP

Helaine Carrer

Marcio C. Silva-Filho

Roland Vencovsk

Antonio Augusto Franco Garcia
Daniel Scherer de Moura

Luis Eduardo Aranha Camargo
Celso Omoto

José Roberto Postali Parra
Carlos Labate

Instituto de Biociéncias — USP
Marie-Anne Van Sluys

Marcos Buckeridge

Gilberto Barbante Kerbauy
Gregorio Tapias Ceccantini
Helenice Mercier

Magdalena Rossi

Centro de Cana de Agucar, IAC
Marcos Landell

Luciana Rossini Pinto

Silvana Crestes

Vicente Eugénio de Rosa Junior
Centro Céncias Biolégicas - UFSCAR
Flavio Henrique da Silva
CENA-USP

Antonio Figueira

IBt Segéao de Fisiol. Bioq. de Plantas
Marco Aurélio S. Tiné

Marilia Gaspar

IME-USP

Alan Durham

FCF-USP

Gustavo Goldman

Ricardo Véncio

IF-USP-Séo Carlos

Igor Polikarpov

USP-Lorena

Adriane Milagres

Universidade Federal de Vigosa
Marcio Barbosa

Andrea Almeida

Marcelo Loureiro

Universidade Federal de Alagoas
Geraldo Verissimo

Universidade Federal Rural de Pernambuco
Rejane Mansur

Universidade Federal de Pernambuco
Tersilio Calsa

Depto. de Bioquimica, UNB

Edivaldo Ximenes

UFRGS

Célia Carlini

Depto de Genética, UFRN

Katia C. Scortecci

Ohio-State University

Erich Grotewold

F. Robert Tabita

Rutgers University

Eric Lam

Michael Lawton

Pal Maliga

University of lllinois in Urbana-Champagne
Ray Ming

CIRAD, France

Angelique D’Hont

Purdue University

Nick Carpita

Maureen MacCann

University of Georgia

Andrew Paterson

URGV Plant Genomics Research Unit, Evry France
Jean Pierre Renou

INRA Versailles France

Christian Meyer

University of Potsdam, Germany
Bernd Mueller-Roeder

INRA — CNRS - Université d’Evry
Maryse Brancourt

CNRS - Universita de la Méditerranée
Benoit Menand

Christophe Robaglia

Cambridge University, UK

Paul Dupree

Michigan State University

C. Robin Buell

University of Western Australia

Hans Lambers

University of Queensland

Susanne Schmidt

Institut of Ecology, México

Guillermo de Angeles

Research Center on Plant Macromolecules, France
Jean Paul Joseleau

Katia Ruel



A%
"

A FAPESP

Fundacdo de Amparo a Pesquisa do Estado de Sao Paulo

ElrNep

XAA, : . .
L2 National Science Foundation

Mpedd N WHERE DISCOVERIES BEGIN

|
T h an k YO u: m gﬁ de Tecnologia

Canavieira



