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Three Saccharomyces cerevisiae diploid strains were adapted thought 
Adaptive Laboratory Evolution (ALE) to consume mannitol as a carbon 
source. Laboratory strain CEN.PK113-7D was used as a control, did 
not show any improvement growing on this carbon source.  
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4. Results - Screening and ALE 

3. Strategy 

• Application of reverse genetic engineering to explain the adaptation 
for mannitol consuption.  

• Integration and modulation of alginate pathway. 
• Fermentation with macroalgae biomass. 
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Strain Ploidy 
Isolation 
source 

Type 

CEN.PK 113-7D haploid Laboratory 

T7 diploid Oak tree Environmental 

YPS606 diploid 
Bark of Oak 
tree 

Environmental 

RM11 diploid 
California 
vineyard 

Industrial/food/win
e 

Strains RM11, T7 and YPS606 
were chosen for growing on 
mannitol and on medium 
containing NaCl 0.1 M (data 
not showed). 

Next generation sequencing 

Alginate 
32% 

Protein 
0% 

Laminarin 
15% 

Mannitol 
18% 

Ash/Salt 
35% 

Brown macroalgae composition (S. latissima, dry basis) 

Avg. of three harvests: Dec-2010, July, Aug-2011 

Biorefinery systems are a promising technology to 
move away from a petroleum- based society to a 
biomass-based society1. 

The composition of brown 
macroalgae includes up to 55% dry 
weight of the carbohydrates 
laminarin, mannitol and alginate, and 
it does not contain lignin. However, 
the presence of a significant amount 
of salts may pose a challenge on the 
selection of the production 
organism2,3. 

The overall goal of this project is the construction of engineered 
Saccharomyces cerevisiae strains optimized for the efficient co-
utilization of the main carbohydrates, such as laminarin, mannitol and 
alginate, present in brown algae and their conversion to a valuable 
chemical.   

6. Conclusions  

• Fifteen strain isolated from different places grew on complex media- 
mannitol; however just 3/15 of the strains were able to growth on 
minimal media-mannitol. 

• Despite the long term adaptation, only diploid strains were able to 
utilize mannitol as a carbon source.  

• After adaptive laboratory evolution, only YPS606 strain was able to 
grow on mannitol with time lag  and growth rate values similar to 
glucose. 

• T7 and  YPS606 yeast strains are homotallic.  
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