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Abstract

Second generation ethanol is extracted from sources other than the sugar cane juice such as leaves and bagasse,
some of the challenges of this process are the high temperatures and anaerobic enviroment inside the vats where the
fermentation occurs, usually by the action of the yeast S. cerevisiae which can grow in full anaerobic conditions,
futhermore, this yeast is not thermotolerant and can't grow in temperatures above 32C°, in this work we compare 6
different species of yeasts to try and determine the genetic mechanisms behind anaerobic growth and thermotolerance.
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Introduction
Some chemicals, such as ethanol, pyruvate,

acetone and lactate, which are used to create complex o 1
compounds, are only produced by fermentation, which = 2 o
require a anaerobic enviroment to happen, also, the high -~ 1w
temperatures reached by the vats are usually non v s0 3
optimal for the growth of the microbial strains used in the a . 2mae

process and the cooling costs correspond up to about 7 = R 34
20% of the total. Using comparative genomics over 6 8

different yeast species, this work prospects for genes 10 13 o

related to thermotolerance and ability to grow in
anaerobiosis, this is done by looking at genes families
discovered using the Markov clustering algorithm over
BLAST's similarity queries.
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Results and Discussion
Using the OrthoMCL framework, the protein zasas
sequences from 6 yeast species, S. cerevisiae, K. lactis, i : PY—— ——
K. marxianus, O. Polymorpha, D. bruxellensis and P, Nmber or aromente: Spocitic ¢os or nared by 2. 5 - 1o
pastoris, were filtered to remove noise aminoacids in the I - u
intergenic space, the resulting sequences were used to P s awan _ : iasn

generate a BLAST database, from which good cadidates
matches for the MCL algorithm were extracted, the MCL
algorithm was then applied to cluster the gene families
from the similarity matrix.

Image 2. Venn Diagram of the gene families
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NI Conclusions
After comparing the data with genes related to
thermotolerance and anaerobic growth described in
LT literature, experiments will be performed to determine if
| _| any genes found are related to those caracteristics.
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