GENOMIC ADAPTATIONS
OF DOMINANT SUGARCANE FERMENTING
YEAST STRAINS

Boris Stambuk
Departamento de Bioquimica
Universidade Federal de Santa Catarina

WFEFCC 1ccc-12 Confere\nce 2010

WORLD FEDERATION FOR CULTURE COLLECTIONS

Biological Resource Centers: gateway to biodiversity and services for innovation in bmtachnnlngy



Sustainability and Energy

FERSFECTIVE

Ethanol for a Sustainable
m=, Energy Future

Jost Gaoldembearg®
| 9 FEBRUARY 2007 VOL315 SCIENCE  wwwas encem ag ang

Drink the best and drive the rest =

Brazil's sugar-cane ethanol industry is the world's best and able to get better, says Emma Marris.
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BRAZIL

~24 billion L fuel ethanol
~1(?) billion L of Cachaca
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Main parameters:

[sugar]:

Final ethanol content:
Final yeast concentration:
Fermentation time:

180-200 g/L

9°GI (%vol)

13% (~10° cells/ml)
6-11 h

Fed-batch or continuous multistage with cell recycle

Total fermenter capacity:
Yield (stoichiometric):
Temperature:

(~March.......

3000 m3
91%
34-36°C

~QOctober)



Baker’'s Yeast

Molasses ‘ 1 - Cane juice
Lactobacillus

Acetobacter
Saccharomyces
Dekkera/Brettanomyces
Candida
Schizosaccharomyces
Pichia

Kloeckera
Kluyveromyces
Torulopsis

@@

Selected Yeasts

(Saccharomyces cerevisiae)



http://images.google.com/imgres?imgurl=http://www.genomenewsnetwork.org/gnn_images/news_content/12_03/yeast/saccharomyces.jpg&imgrefurl=http://www.genomenewsnetwork.org/articles/12_03/yeast_screen.shtml&h=200&w=200&sz=10&hl=en&start=2&tbnid=s5LULtJrfwLJ1M:&tbn

FEMS Yeast Res B {2008) 1=9 m““\% e
east Res 008) 1= 3 &
@
RESEARCH ARTICLE £ m
£ w
- - - - x
Yeast selection for fuel ethanol production in Brazil 3 ®
E a0
Luiz €. Basso ', Henrigue V. de Amorim?Z, Antonio J. de Oliveira® & Mario L. Lopes® % a
‘Biclcgical Science Department, Escola Superior de Agricultura Luiz de Queiroz, USP, Piracicaba, SF, Brazil; and *Fermentec, Firacicaba, SP, Brazil > 20
10
Q
(a) [l Baker's yeast B PE-2 (0 5A-1 OVR-1 B indigenous
100%
= il 100
=} 1
T 80% %
g- 1 R-]
5 60% 1 _E
£ 3
m E
‘E 40% 1 - 1
17 i .l
8 20% 2
=
0% T T T T = s om o= o= o= 2 4 5 32
0 29 59 76 193 Diays ol Fammantation
Days
Wci S50
= 45
= 4
- - e S £
Use of selected indigenous Saccharomyces cerevisiae strains £ w
for the production of the traditional cachaca in Brazil . =
F.C.O. Gomes™?, CLC Silva', MM. Marini', ES. Oliveira® and C.A. Rosa’ % 5
1 Departamento de Micrabiologia, Institute de Céncas Bioldgcas, Unnersdade Federal de Minas Geras, Belo Horizonte, Minas Geras, Braz -E w
2 Departamento de Quimica, Centro Federal de Ereing Tecnaldgica, Belo Hormonte, Minas Geras, Brar 3
3 Departamentso de Almentos, Faculdade de Farmdcia, Unversidade Federd de Minas Geras, Belo Horzante, Minas Geras, Braz o ;
S 2REEEE R
lournal of Apphed Moromology 103 (2007) 2438-2447 N
Anteae vin Lasasished | X05) 321 3-23
el L0 1007 ] (482 0047233 5 & Sprimges 05

Yeast population dyvnamics of industrial fuel-ethand fermentation process
assessed by PC R-fingerprinting

Euripedes Alves da Silva-Filho'~, Scheila Karina Brito dos Santos’, Alecsandra do
Monte Resende”, Jose (Hamar Falcio de Mo rais*, Marcos Antonio de Momi Jr'* and
Dicra Ardaillon Simacs!=



Fermentec:
CAT-1; PE-2; VR-1
Copersucar: >10 billion L ethanol / year
) BG; SA
S288c Industrial Yeasts

UFPE-135; UFPE-379

UFMG (cachacga):
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SNZ1 ~80% SNZ2 | SNZ3

SNO1 ~72% SNO2 / SNO3

diauxic shift logarithmic (fermentative) phase
stationary phase repressed by thiamin !
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Specifc growth rate (h™)
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Direct competition
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Specifc growth rate (h™)
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Industrial fuel ethanol yeasts contain adaptive copy humber
changes in genes involved in vitamin B1 and B6 biosynthesis

Boris U. Stambuk, Barbara Dunn, Sergio L. Alves, Jr, et al.

Genome Res. 2009 19: 2271-2278 originally published online November 6, 2009
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Sugar cane:
Thiamin ?

Pyridoxine ?
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Summary and future developments.................

a-CGH genomic differences Fuel yeasts

selection and/or evolution ?

Pyridoxine / Thiamin yeast performance [sugar] 4
vitamin supplementation ?

improve YEAST and/or sugar-cane B1/ B6
production ?

Other industrial yeasts ?
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