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FAPESP is the State of Sdo Paulo Research Funding Agency
Annual budget of ~US$ 500 million (1% of all state revenues)

BIOEN Program

Fundamental knowledge and new technologies for a bio-
based society

A Academic Basic and Applied Research (US$ 40 million)

Since 2008, 106 grants, 400 brazilian researchers,
collaborators from 15 countries

T Regular, Theme and Young Investigator Awards
Open to foreign scientists who want to come to Brazil

A State of S&o Paulo Bioenergy Research Center (US$ 90
million)
FAPESP, USP, UNICAMP, UNESP, State of Sao Paulo
Government (80 new faculty positions for bioenergy
researchers)

Creation of a Bioenergy PhD Program

A International partnerships
United States, United Kingdom and The
Netherlands

Oak Ridge National Laboratories, UKRC, BBSRC,
BE-Basic, GSB, LACAF

A Innovation Technology, Joint industry-university research (5
years)

Company Subject

Oxiteno Lignocellulosic materials

Braskem Alcoholchemistry

Dedini Processes

ETH Agriculturalpractices

Microsoft Computational development

Vale Ethanol technologies

Boeing AviationBiofuels

BP Processes and sustainability

PSA Engines

Australia
Austria

Belgium

China
Denmark
Finland

France
Germany
Guatemala

Italy

Portugal

Spain

The Netherlands
United Kingdom
United States




Projects per Area

= Agronomy
" Biochemistry
"Food Science and Technology
®Economics
“Metallurgical and Materials Engineering
" Mechanical Engineering
" Chemical Engineering
" Physics
" Geosciences
Mathematics
Chemistry

Articles

" Biophysics

™ Eotany

" Ecology

= Agricultural Engineering

* Electrical Engineering

“ Nuclear Engineering

“ Sanitary Engineering

" Genetics
Interdisciplinary
Microbiology

460

Book Chapters

56

Books

Doctoral theses

56

al &t SNQa

dissertations 117
Abstracts 365
Awards 3

Patents 17

Software

Yau are viewing the ResearcherlD Labs page for FAPESP, BIOEN (H-6149-2012)

i

ResearcherlD Badge
Easily create a badge for BIOEN
FAPESP to advertise his/her
ResearcherlD profile on your
Web page or Blog

Collaboration Network

Visually explore who BIOEN
FAPESP is collaborating with

Citing Articles Network

Wisually explore the papers that
have cited BIOEN FAPESP.

Community Forum

v. 0.5

Collaboration Network

The map graph below displays (up to) the top 500 geographic locations for this researcher's co-authors.
Scroll over the map and place your cursor on a pin to view city, state, and country information. Clicking on the
pin will display bibliographic data for the paper that has cited the researchers publication(s).

Top: Authors | Research Areas | Countries/Territories | Institutions | Map |

I K R T

Publications network: 15% of the
articles derive from international
cooperations
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Designing crops for energy production

AHigh yield and fast growth crop

AAble to produce under short growing seasons
ATolerant to periodic drought and low
temperatures

ALow nutrient inputs requirements

ARelatively small energy inputs for growth and
harvest

AAbility to grow in sukprime agricultural lands

New technologies for biomass production, processing, fuel production, engines

AlLLow cost of energy production from biomass
ASignificantly positive energy balance
ASignificant GHG reduction

AL owpolution

Development of biorefinery systems

AZerocarbon emission biorefinery

AComplete substitution of petrehemicals with bie
based chemicals

ALow water footprint, low polution, low emissions
Anlcohol chemistry, sugar chemistry, oil chemistry to
diversify the biomass industry with gooducts




BIOEN DIVISIONS

BIOMASS
Contribute with knowledge and technologies for Sugarcane Improvement
Enable a Systems Biology approach for Biofuel Crops

BIOFUELECHNOLOGIES
Increasingproductivity (amount of ethanol by sugarcandon), energy
saving water savingand minimizingenvironmentalimpacts

ENGINES
Flexfuel engines with increased performance, durability and decreased
consumption, pollutant emissions

BIOREFINERIES

Complete substitution of fossil fuel derived compounds
Sugarchemistryor intermediate chemical production and
alcoholchemistryas apetrochemistrysubstitute

SUSTAINABILITY AND IMPACTS

Studies to consolidate sugarcane ethanol as the leading technology path
to ethanol and derivatives production

Horizontal themes: Social and Economic Impacts, Environmental studies
and Land Use



Green Revolution techniques heavily rely on chemical fertilizers, pesticides and herbicides, some of which must be
developed from fossil fuels, making agriculture increasingly reliant on petroleum products:

Use of nitrogen fixing bacteria: innoculation to decrease the use of traditional fertilization

N AND K FERTILISATION OF SUGARCANE RATOONS HARVESTED WITHOUT
BURNING

R. ROSSETTO*, F. L. F. DIAS* M. G. A. LANDELL* H. CANTARELLA** A.C.
VITTI*, D. PERECIN®#*

*APTA — Programa cana-de-ag¢ucar/IAC, raffaellai@apta.sp.gov.br
*# APTA — Centro de Solos/IAC
***Unesp — Jaboticabal
Email: raffaella@apta.sp.gov.br
Keywords: Green cane, sugarcane nutrition, potassium, nitrogen

Plant Soil (2012) 353:400-417

DOI 10.1007/511104-011-1042-1

REGULAR ARTICLE

Endophytic and rhizospheric enterobacteria isolated
from sugar cane have different potentials for producing
plant growth-promoting substances

Felipe Ibaiiez de Santi Ferrara - Zilda Machado Oliveira -
Hebert Hernan Soto Gonzales - Eny lochevet Segal Floh - Heloiza Ramos Barbosa

Endophytic and
rhizospheric bacteria
found in sugarcane differ
in their capacity to
release plant growth-
promoting substances

Sugarcane
varieties differ in
their response to
inoculation

VS.

N FERTILIZATION AND D
INOCULATION IN SUGARCANE FOR
BIOENERGY PRODUCTION
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Green Revolution techniques heavily rely on chemical fertilizers, pesticides and herbicides, some of which must be
developed from fossil fuels, making agriculture increasingly reliant on petroleum products.

Annual Greenhouse Gas Emissions by Sector

Industrial
processes

16.8%
Power stations
21.3%

Transportation fuels
14.0% Waste disposal

and treatment
3.4%

Land use and
biomass burning

Agricultural 12.5%

byproducts 10.0%

10.39 Residential,commercial,

Fossil fuel retrieval,
11.3% and other sources

processing, and distribution

20.6% 29.5% 40.0% 62.0%
1.1%
8.4% 4.8% 1.5%
2.3%
18.2% 9.1% , 6.6% 59%
296% “qg.1%

12.9% 26.0%

ELOBAL CHANGE BlOLOGY

BIOENERGY

GCB Bioenergy (2012), doi: 10.1111/4.1757-1707.2012.01199.x

Infield greenhouse gas emissions from sugarcane soils in
Brazil: effects from synthetic and organic fertilizer
application and crop trash accumulation

JANAINA BRAGA po CARMO?*, SOLANGE FILOS50%, LUCIANA C. ZOTELLI{§, ERACLITO
R.pe SOUSA NETOY, LEONARDO M. PITOMBO*, PAULO J. DUARTE-NETO{{, VITOR F.
VARGAS], CRISTIANO A. ANDRADE|, GLAUBER ]J. C. GAVA** RAFFAELLA
ROSSETTO++, HEITOR CANTARELLA}, ANDRE E. NETO§ and LUIZ A. MARTINELLIY

i Nitrous Qxide

4 N,O emission from N fertilizer in sugarcane is
g N,O = 0,0056k+ 0,0207x + 0,78 within or below the IPPC default value
Q 3. R2=0,99 B Trash+vin
g o Trash Addition of organic residues (vinasse) caused
£ 2 . increase N,O emission
3
'uéJ 1 . Removing excess trash from the field (for
Q, N,O = 0,0496x + 0,692 energy production) may avoid high N,O
A , , o Remee emission

0 5 10 15 20 25
Sugarcane trash, t/ha
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In the beginning of the Proalcool Program 70% of

the sugarcane area in Brazil was occupied by 5
cultivars

Thirty years later this number doubled to 10 major

varieties

Sugarcane varieties
are very similar

Breeding has for
centuries relied on a
very narrow genetic
basis
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Sugarcane improvement: how far can we go?

Maximiller Dal-Bianco', Monalisa Sampaio Carneiro?,

Carlos Takeshi Hotta', Roberto Giacomini Chapola?,

Hermann Paulo Hoffmannz, Antonio Augusto Franco Garcia® and
Glaucia Mendes Souza'




=

13 clones in
final phase

168 clones in
xperimental Tria

12 years

Genoma da
Cana-de-acucar
(cromossomos)

= S. officinarum
= S, spontaneum

Giant Genome (n @750-930 Mpb), Polyploid (2n = 70-120 cromossomos), ~10 Gb

8 to 12 copies of each chromosome
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Palhares et al. BMC Genetics 2012, 13:51
http//www.biomedcentral.com/1471-2156/13/51

BMC
Genetics

RESEARCH ARTICLE Open Access

A novel linkage map of sugarcane with evidence
for clustering of retrotransposon-based markers

Alessandra C Palhares’, Taislene B Rodrigues-Morais', Marie-Anne Van Sluys®, Douglas S Domingues™,
Walter Maccheroni Jr*®, Hamilton Jordao Jr*®, Anete P Souza®, Thiago G Marconi®, Marcelo Mollinari’,
Rodrigo Gazaffi', Antonio Augusto F Garcia' and Maria Lucia Carneiro Vieira'
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Figure 2 Structure of sugarcane retrotransposons scivana_1 and scAlke_1. Retrotransposons are LTR (long temminal repeats) consisting of
elements within transcription initiation and termination sequences and detected as Gag, Pol, and Int domains that code for CP (capsid-like
prateins), PR (protease), RT (reverse transcriptase), RNAase-H (ribonuclease H), and INT (integrase). Other sequences featured are PES (primer
binding sites), and PPT (polypurine tracts). Amows indicate the primers designed for amplifying each of the elements, and synthesis direction. 1:
schiana_1-SSAP1; 2: scivana_T-GagRev; 3: schvana_I-LTR; 4: schwana_1-LTR2; 5: scAle_I-LTRr; & scAle_1-RT; 7: scAle_I-LTR1; 8 scAle_T-LTRZ. Figures
Lwere not drawn to scale and were adapted from Kumar and Bennetzen [79].
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Efficient Exact Maximum a Posteriori Computation for
Bayesian SNP Genotyping in Polyploids

Oliver Serang'>*, Marcelo Mollinari®, Antonio Augusto Franco Garcia®

1 Bepariment of Heumblcdogy, Hereard Medical fchool, Boston, Massschustts, Unhied Sebes of Amarcs, T Deperiment of Pathology, Chidres’s Hosptal Bosion, Bmbon,
Slaasctiseits, Unfted Sertes of Americs, 3 Department of Genetioy, Linfversity of S PaulnBSA00L Mlacicsta, S4o Pauln, Brazil

Multiple dosage!

Researchpossibly willhave indirect
implications in crop economics
e.g, productivity enhancement via
QTL studies, as the mapping

population parentgliffer in

Important traits




Biomass*

Type of yield ﬁﬁ‘y;gg (tha” yr) (gm*d")
|[Commercial Average 84 39 10.7
|Commercial maximum 148 69 18.8
|JExperimental maximum 212 98 27.0
Theoretical maximum o 177 48.5

Theoretical maximum: 380 tons/ha
Current average: 75 tons/ha
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Sugarcane improvement: how far can we go?

Maximiller Dal-Bianco', Monalisa Sampaio Carneiro?,

Carlos Takeshi Hotta', Roberto Giacomini Chapola?,

Hermann Paulo Hoffmannz, Antonio Augusto Franco Garcia® and
Glaucia Mendes Souza'
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Review article

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

Alessandro 1. Waclawovsky ™. Palama M. Sato’~, Caralina G. Lembke', Paul H. Moare” and Glaucia M.

Souza
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RB867515

High Sugar High Sugar
37.2 ton/ha - 83,7 % water 3.4 ton/ha - 87,0 % water
110 chromosomes 80 chromosomes

Low Sugar Low Sugar
9.2 ton/ha - 78,8 % water 45.2 ton/ha - 63,1 % water
80 chromosomes 64 chromosomes Ferreira, S., Souza G. M. et al.
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Besides more lignin, S. spontaneum has
more syringyl, which decreases
ramification.

Syringyl-rich lignin has a tendency to be

more linear.
Ferreira, S., Souza G. M. et al., submitted.
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/ Il Tabela 1 — Data points differentially expressed by platform and experiment group

(crossing biological replicates)

‘ Treatment Induced Repressed
l SUCAST SUCAMET CaneRegNet SUCAST SUCAMET CaneRegNet

Brix 835! 816 3574 762" 658 36177
Drought 4308 150 504914 506! 191 59234
Stress 32451 - 540 3298 - 399
Ancestral - 660 1132 - 397 1335

! Circadian - - 2125 - - 25730

| CO, - 881°! - - 90'°! -
Sugar 34 - - 31 - -
Fiber - - 244 - - 366
Total 1623 1714 1266 1628 1336 14213

10,262 differences in gene expression when cultivars and tissues with contrasting sucrose
w content were compared
12,249 changes related to drought stress
3,524 when ancestral sugarcane species were compared to a commercial sugarcane cultivar
with differing fiber deposition patterns

Ferreira et al. (2013) Genome Biology (accepted)



Flant Mol Tiol
DOT 1000 Ts | L I03-01 2-9922-1

Identification of sense and antisense transcripts regulated
by drought in sugarcane
Caroling Gimillani Lemhbke - Milton Yotaka Nishivama Jr. -

Paloma Mieko Sato - Rodrige Fandifio de Andrade -
(zlaucia Mendes Souza

sense expressed 75% (10904 probes in 14522)
antisense expressed 11.9% (876 probes in 7238)

sense differentially expressed 6,4% (928 probes em 14522)
antisense expressed 0,8% (59 probes em 14522)
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Sugarwin: A Sugarcane Insect-Induced Gene
with Antipathogenic Activity
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A sugarcanavound-inducibleproteins SUGARWIN

and SUGARWI® have been identified in
sugarcandy anin silicoanalysis

SUGARWINGFPfusion protein is located in the
endoplasmicreticulum and in the extracellular
spaceof sugarcanglants

The induction of sugarwintranscripts occursin

responseto mechanicalwounding D. saccharalis

Table 1. Effect of sugarcane wound-inducible proteins SUGARWIN1 and

SUGARWIN2 on larval survival and larval weight of Diatraea saccharalis
reared for 14 days on corn flour—based diet

damage and methyl jasmonatetreatment

Larval Larvae
Treatment survival (%) weight (g)*
Control diet (PBS)* 95 0.016 £0.006 a
Soybean proteinase inhibitor 30 0.001 £0.001 b
SUGARWINI 100 0.015 £ 0.006 a
SUGARWIN2 100 0.014 £ 0.006 a

¥ Mean values followed by the same letter on the column are not
significantly different, according to Tukey test at 5%.
* PBS = phosphate-buffered saline.
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A Novel Stress-Induced Sugarcane Gene Confers
Tolerance to Drought, Salt and Oxidative Stress in
Transgenic Tobacco Plants

Kevin Begcy', Eduardo D. Mariano', Agustina Gentile', Carolina G. Lembke?, Sonia Marh Zingaretti®,

Scdr1-1 Scdr1-2 Scdr1-3
Glaucia M. Souza?, Marcelo Menossi'* |

1 Laboratorio de Genoma Funcional, Departamento de Genética, Evolugao e Bioagentes, Instituto de Biologia, Unive
2 Laboratorio de Transdugao de Sinal, Departamento de Biogquimica, Instituto de Quimica, Universidade de Sao Paul
Universidade de Ribeirdo Preto, Ribeirdo Preto, Séo Paulo, Brazil Control

Drought

Resultandicated that Scdrl conferred

toleranceto multiple abiotic stresses, satstess

highlightingthe potential of this gendor

Figure 6. The effects of mannitol and NaCl on tobacco
plants. First row: A WT plant and three transformants
overexpressing Scdrl were
biotechnologicahppl ications grown under control conditions for 13 weeks. Middle row:
plants watered with 200 mM mannitol for 10 days and then
irrigated with water for 3 days.
Bottom row: plants irrigated for 10 days with 175 mM NacCl
and then irrigated with water for 3 days.
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Composition and Structur e of Sugarcane Cell Wall
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Functional characterization and target discovery
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Evaluation of the alcoholic fermentation
kinetics of enzymatic hydrolysates from
sugarcane bagasse (Saccharum officinarum L.)

Rafael Ramos de Andrade,?* Sarita Candida Rabelo,®® Francisco Maugeri
Filho,“ Rubens Maciel Filho? and Aline Carvalho da Costa®

Modelsdeveloped todescribethe kinetics of first generatiorethanol
productionneed to bereformulated andadaptedto describethe
kineticsof second generatiorethanolfermentation
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sugarcane through the integration of global optimization and process
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AMany governments in the industrialized wt
research now than they were a few years af
(Editorial, Nature June 6th, 2012)
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Increased international cooperation
Interdisciplinary and transdisciplinary approach to problems

Energy vs. Biodiversity Protection vs. Environmental Resources

Brazil as an example of a renewable energy matrix
with a successfull bioethanol program



