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Fapesp: Sdo Paulo Research Foundation

* Mission: support research in all fields

e Receives 18,000 proposals per year, all peer reviewed

* Funded by the State of Sao Paulo with 1% of all state tax
revenues

e Started operationsin 1962

e Annual budget: USS 408 M in 2009
— Fellowships (3,000 Sl, 3,000 MS, 3,000 DR, 1,300 PD)
— Academic R&D

* Young Investigators
— University-Industry Joint R&D

— Small bussiness R&D
* 1,200 SBE’s (three awards per week in 2007)
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New challenges for Brazil’s
strategy in Bioenergy

* International competition

» Stronger scientific base — radical innovation
— Genomics
— Bioprocesses
— Chemistry, biochemistry

* Science based decision and planning

— Sustainability
* Water, fertilizer, energy balance, GHG

— LUG; iLUC
* [nternational presence
— High impact scientific publications
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FAPESP and Bioenergy

* First initiative in 1999

— SucEST Project for sugarcane genomics

* Then, three initiatives starting 2007-2008
— Roadmap
— BIOEN
— SP Bioenergy Research Center
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FAPESP: Sugarcane genomics,
1999
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FAPESP: three articulated initiatives

* Science and Technology bottlenecks

— A road map that oriented steps 2 and 3 below

* Research Project; RS 0,3 million; 14 workshops, >100 researchers; a book published
internationally

* BIOEN

— Research Program; 5-10 years
* Has a core of fundamental research
* Connections to applications through industry partnerships

— 52 projects/100 fellowships (so far, only one CFP — more will follow)
 FAPESP: RS 57 million
* Industry: RS 3,7 million

* S3o Paulo Bioenergy Research Center
— Based in the three State universities: USP, Unicamp, Unesp

— Estimated investment: RS 162 million in 10 years
* GESP: RS 54 million (already disbursed)
* Universities: RS 54 millions in contracts for new professors in 10 years
* FAPESP: RS 54 million to be disbursed in research grants and fellowships in 10 years
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FAPESP’s Research Program on Bioenergy
(BIOEN): 5 divisions

1. Improvements in the feedstock: building a better cane plant for energy —
EnergyCane; sugarcane agriculture; other feedstocks

Partner: ETH

2. Production of Ethanol and other products: hydrolysis, pyrolisis,
gasification, fermentation, distillation

Partners: Oxiteno, Dedini

3. New processes in alcohol-chemistry

Partners: Braskem
4. Ethanol based engine and fuel cell developments

5. The Economics of Ethanol, Ethanol production and the environment,
Social impacts, the new agriculture of food and energy
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BIOEN: FAPESP-Industry agreements for
joint funding

* Joint industry-university research (next 5 years)

Company __|Subject ____________|Val. (indus.+FAPESP)

Oxiteno Lignocellulosic materials RS 6,000,000
Braskem Alcohol-chemistry RS 50,000,000
Dedini Processes RS 100,000,000
ETH Sugarcane RS 20,000,000

 Agreement with ETH, Braskem and Dedini will have yearly
calls for proposals
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BIOEN: 314 scientists

* 55 research projects
— RS 55 61 million

e 314 scientists
— 229 from Sao Paulo

— 33 from other Brazilian states
* MG12;RJ8; Pr3;RS3
— 52 from other countries
* US.26;Fr7;,Ge4; Ne4; De3;Sp 3
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Transgenic cane: 9x increased convertion
of glucose/fructose into sucrose

BIVIC Genomics BioMed Centra
BMC Gepomics 20092, 10:120  dob 1011847147 1-2 | &4-10-120
Research article Open Access

Sugarcane genes associated with sucrose content

Flavia S Papini-Terzi!, Flavia R Rocha!, Ricardo ZN Véncio?,

Juliana M Felix?>, Diana S Branco?, Alessandro ] Waclawovsky!, Luiz EV Del
Bem?3, Carolina G Lembke!, Maximiller DL Costal!, Milton Y Nishiyama Jr!,
Renato Vicentini*>, Michel CA Vincentz?4, Eugénio C Ulian>,

Marcelo Menossi? and Glaucia M Souza*!

a2 United States Patent (10 Patent No.: US 7,732,664 B2
Souza et al. (45) Date of Patent: Jun. 8, 2010
(534) GENES ASSOCIATED TO SUCROSE (532) US.CL o BO0/2BS; BOO/2T8: 800205,
CONTENT BOO298; 435/320.1; 536/23.1
(58)  Field of Classification Search ... MNone

(75)  Inventors: Glaucia Mendes Souza, Sao Paulo See application file Tor complete search history.

USP, Unicamp, CTC, Monsanto, Central de Alcool Lucélia
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Higher productivity sugarcane:
84 - 148 -» 212 - 381 ton/Ha??

Biotechnology

Journal

Fiant Bictechnology Journal (20100 8, pp. 263-276 doi: 10.11114.1467-7652.2009.00491 x
Review article

Sugarcane for bioenergy production: an assessment of
yield and regulation of sucrose content

Alessandro J. Waclawovsky' T+, Paloma M. Sato'*, Carolina G. Lembke', Paul H. Moore? and Glaucia M.

Souza'’ . . .
Table 1 Average, maximum and theoretical sugarcane yields

"Departamento de Bioguimica, Instituto de Quimica, Av. Prof. Lineu Prestes, S50 Paulo, Braal (Australia Colombia, and South Af ricaJ and total Ijr}l' matter
?Hawai Agriculture Research Center. Kunia, Hi, USA

production

Cane yield Biomass*
Type of yield t/(ha yr) t/tha yn a/(m” d)
Commercial Average 84 39 10.7
Commercial maximum 148 65 188
Experimental maximum 212 o8 270 -
Theoretical maximum 381 177 48 5
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Sugarcane research
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Biofuel research challenges

* Productivity

— Biomass production
90 ton/Ha - 200+ ton/Ha

— Processes = 2nd generation; other fuels; chemicals
— Cellulose use (eletricity x liquid fuel)

e Sustainability
— Emissions(LUC, ILUC, N)
— Water use
— Agriculture for Food and for Energy
— Environmental impacts
— Social impacts
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Some results

 BIOTA Programa oriented State Legislation for
Sugarcane Zoning

e Sugarcane in high CO2 environment
* Sugarcane genomics

* Incresase in the number of papers about
sugarcane
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State of Sao Paulo
* 63% of Brazilian
ethanol
* 41 million people
* 35% of Brazil's GNP

1980 — 2008
 Oil down from 60%
to 33%
« Cane up from 17%
to 38%

Energy sources in
the State of Sdo Paulo, Brazil

Evolugdao da Oferta Interna Bruta no Estado de Sdo Paulo - 1980-2008
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Sugarcane in increased CO,

Buckeridge M. Et al. Plant Cell and
Environment, vol.31, p. 1116 (2008)
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Syntenic regions: rice, sorghum, two cane
alleles
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SUCEST Project
FAPESP, 1999 - 2004

Genome Research

13:2725-2735 ©2003 by Cold 5pring Harbor Laboratory Press 155N 1088-9051/03 $5.00; www genome.org

Analysis and Functional Annotation of an Expressed
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,®
Manoel V.F. Lemos,” Luiz L. Coutinho,'® Marina P. Nobrega,'' Helaine Carrer,'®
Suzelei C. Franca,'? Mauricio Bacci Jr.,'* Maria Helena S. Goldman,'* Suely L. Gomes,
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,'?-2* Patricia G. Roberto,'2 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,'®

Marleide M.A. Lima,'® Vicente E. de Rosa |r.,'® Fabio Siviero,* Virginia E. Coscrato,'” 238000 ESTS
Marcos A. Machado,?° Laurent Grivet,?* Sonia M.Z. Di Mauro,® .
Francisco G. Nobrega,'" Carlos F.M. Menck,®> Marilia D.V. Braga,>2® 43000 Trqnscrlpfs
Guilherme P. Telles,? Frank A.A. Cara,” Guilherme Pedrosa,? Jodo Meidanis,” and
Paulo Arruda'-27-2¢

50 labs
200 researchers

3
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Science based Sugarcane Agroecological
Zoning in Sdo Paulo

52" 8 43 -
L A L i

ESTADO DE SAO PAULO
ZONEAMENTO AGROAMBIENTAL PARA O SETOR SUCROALCOOLEIRO

Aptidio agroambiental

B Adequada

N Adequada com ImitacSo ambeental
Adequada com rastncio ambantal

B Inaceguada

Comvongtes cartogrificas
* Munkplos
1 Represas oulagos

W

| Ames Acdequady, que comespondem 8os SeTiGros gQue apemsertam apbdSo
otafocimdtica Lra O ok ., & cutua da cana-a-egloar @ som
ressiegleny wendseeTisgy e peciboan,

I Areas A oom L A , que © 20 tom
atidio e St cn Skl fors cutun dae cara-deasicw @ com & incidinga
de Amas do Protecio Al JAPAT Rosorvs Noturss do Porimidnio Partiouior
(RPPN} &reas de a da conectiddade, confome
rchcacso oo BIOTA FAPESP s baces hdogafcss consensdss
-7 ofticss; ™
b2z 1. Aees Adequada com Restrgbo 1 205 com =
aptutio aciocimatcs trorde poa - cunm as <-4 o Lom o
de zones de dos L de Cor > ce Proteia integral
UCPL, an Arises o0 alla plonictade sae | £ o peda
Progio BI0TA FAPESF o Arvas do ata de g do

Estedo de S8a Puso, conkeme putécaqdo IQCETESEDAEE - 1997, ¢

W Ames nadegaxin g commponds 3s Uridedes e Coremnascdao de Protecdo
nlognal - UCPI Emmm o Fodoraie. 205 fogmontos closcitcados como do
o s comaras o,  irdosdos  pwic  propto

BOTAFAPESP pom o criagdo de Unidades de Consanag 8o de Protecdo inegral
UCP!, 36 Zones o Vidha Shaatre dis Arcss o Protecdo Amtientad - APAS. as

6/16/3011 e Bl GEGEGY -TH-3 B2 GLTUBU6 PpIXi© C.H. Brito Cruz e Fapesp R LT 20

T T T
0 o 48~ -

n ) —



State of Sdo Paulo,
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