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Brazilian Bioethanol Science and Technology Lab 

Campinas, SP 



CTBE is part of Ministry of Science and Technology with other three National Labs 

Brazilian Centre of Research in Energy and Materials (CNPEM) 

Campus stimulates scientific production 



CTBE is part of Ministry of Science and Technology with other three National Labs 

Brazilian Centre of Research in Energy and Materials (CNPEM) 

Sirius: 3G under construction (2015) 

Brazilian Synchroton Light Lab 

Set of scientific instrumentation for the 

application of UV and X-ray on studies 

of Advanced Materials, Nanosciences, 

Biological Materials, Oil Industry, 

Metallurgy 

http://www.cnpem.org.br/ 

Brazilian Nanotechnology 

 National Laboratory 

Create new advanced functional materials 

required for sustainability 

Brazilian Biosciences National Lab 

Biotechnology and drug development 

http://www.cnpem.org.br/


 

www.bioethanol.org.br 
 

 

 



Basic science and innovation: 

Fundamental initiatives to keep Brazilian 

leadership in sugarcane/ethanol 

production cycle.  

 



Replacing 10% of the world demand for gasoline by 

Brazilian ethanol in 2025 

Ethanol Project (NIPE/Unicamp-CGEE/MCT) 

A production of 250 billion liters of ethanol could generate in 
Brazil: 

 

- Over 9 million new jobs (direct, indirect and 
induced). 

- A raise of 13% in the GDP. 

- 1000 new distilleries 
 

 
 

Strategy: To create a National Laboratory that can produce  scientific 
knowledge on the bioethanol production cycle, and able to face 
technological bottlenecks.   

 



A National Laboratory 

on Bioethanol 

Dedicated to Research, 

Development and 

Innovation 

Infrastructure 

available to research 

institutions 

In touch with industrial 

problems and solutions 

. Federal Funding: ~R$ 90 million 

. Buildings: 8.722,28 m2 

. Research team by 2014 (biologists, physicists, chemists 

  and engineers): 170 employees 

Numbers:  



Research Programs 

 
 

 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Bioethanol 

Basic 

Science 
Industry: 

Pilot Plant 

Agriculture:  

Low Impact 

Mechanization 

Virtual Sugarcane 

Biorefinery 

Sustainability 



Exploring microbial diversity to 

further bioethanol production in 

Brazil 

Current collaboration with Prof. Dr. 

Gustavo H. Goldman and Dr. Juliana 

Velasco 



Sugarcane processing 

Usinas/Mills/Ingenios 

Source: UNICA 



Other products from the 

bioethanol/sugar supply chain 

Biorefinery 



Some numbers about sugarcane in 

Brazil (South-Central region) 

Product Harvest 

2011/2012 2012/2013 2013/2014 

Sugarcane1 493.159 532.758 594.101 

Sugar1 31.304 34.068 34.265 

Total Ethanol2 20.542 21.285 25.373 

Mix (%) Sugar 48,44% 49,54% 45,36% 

Ethanol 51,56% 50,46% 54,64% 

1. Thousand tons 

2. Million liters 
Source: UNICA 

Brazil World Lider in Sugarcane production 



5C 

Lignocellulosic ethanol (2G) 

Scheller & Ulvskov, 2010 

Yeasts commonly used in the production of 

bioethanol are very inefficient at using 5C 

sugars 



Where can we find 

organisms capable of using 

5C sugars? 

 
Let’s look at the 

gastrointestinal track of 

insects living on/in 

sugarcane soils/roots 



Organisms Selection 

Gut Disection 

Intestinal juices 

Growth on Xylose 1% 

2 weeks 

Isolation on solid 

medium Xylose 1% 

Xylanase activity 
Borges et al., 2014. Process Biochemistry 49:77-83 

Cloning/PCR of the gene: Unsucessful 



Genome sequencing 
Characteristic P. brasiliensis P. antarctica P. aphidis P. flocculosa P. hubeiensis U. maydis M. globosa 

Assembly statistics  
 

 
  

 
 

Total scaffold length 
(Mbp) 

17.33 18.07 17.92 23.31 18.44 19.74 8.96 

N50 scaffolds (Mbp) 2.21 2.38 2.38 1.98 1.40 0.51 1.41 

N90 scaffolds (Mbp) 1.72 2.07 2.07 1.48 1.09 0.48 1.01 

GC content (%)  
 

 
  

 
 

Assembled 33.85 42.03 37.51 36.12 39.33 34.13 37.00 

Protein coding 58.10 60.28 60.50 64.30 56.49 53.95 52.06 

Number of protein 
coding genes 

5768 6640 6011 6877 7472 6522 4286 

	

Oliveira JVDC et al., 2013. Genome Announc. 1(6):e00920-13. doi:10.1128/genomeA.00920-13. 

http://bce.bioetanol.cnpem.br/cgi-bin/gb2/gbrowse/pseudozyma/ 

Genome sequence available in Genbank WGS: AWXO01000000  

Short reads available at SRA: ERX311387 

http://bce.bioetanol.cnpem.br/cgi-bin/gb2/gbrowse/pseudozyma/
http://bce.bioetanol.cnpem.br/cgi-bin/gb2/gbrowse/pseudozyma/
http://bce.bioetanol.cnpem.br/cgi-bin/gb2/gbrowse/pseudozyma/
http://bce.bioetanol.cnpem.br/cgi-bin/gb2/gbrowse/pseudozyma/


Identification of isolates 

Be careful with BLASTphemy! 



Identification of a new species in the 

genus Pseudozyma 

ITS1+ITS2+LSU D1/D2 



Identifying the gene responsible for the 

function – exploiting the genome 

information 
Mass Spectrometry: Coverage 24%  



Gene families in Pseudozyma 

NEXT: 

Xylose transportes? 

Evolution of xylose uptake in  Basiodiomycetes 



Some other projects 

• Comparative genomics of cellulose 

producing bacteria 

• Genome sequencing, assembly and 

annotation of sugarcane cultivars 

• Deciphering gene regulatory 

networks in C4 photosynthesis 

 



Want more details? 

Interested in joining 

the group? 

http://bce.bioetanol.cnpem.br/ 

diego.riano@bioetanol.org.br 

http://www.bioetanol.cnpem.br/ 





THANKS 
http://bce.bioetanol.cnpem.br/ 

diego.riano@bioetanol.org.br 

http://bce.bioetanol.cnpem.br/

