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A gene from Arabidopsis, the model plant, shows a potential to be used as a tool to 
engineer yeast for robust flocculation and increase in ethanol production, a new 
research at  the National Institute of Plant Genome Research (NIPGR), New Delhi 
suggests. 
 
The  research team was led by Dr. Jitendra K. Thakur and  comprised of a Ph.D. 
student Pradeep Dahiya and a Research Associate Dr. Divya S. Bhat. 

 
 
Yeast sensu stricto has a long association (may be as long as the history of human 
civilization itself) with food and alcoholic beverage industries. It is not surprising that 
the common baker’s and brewer’s yeast, Saccharomyces cerevisiae, is not only the 
most industrially exploited microorganism but also the most extensively studied 
eukaryotic model organism. 
 
Among many applications, this microorganism is used in the production of alcoholic 
beverages and production of bio-ethanol. In most of these industrial applications, after 
the yeast has fulfilled its respective function, yeast cells are separated from the liquid 
for subsequent downstream processing. 
 
The brewing industries often exploit flocculation of yeast as an easy and economical 
method to separate yeast cells from fermentation product. Yeast flocculation is a non-
sexual, reversible and calcium dependent cell aggregation process in which cells 
adheres to form flocs consisting of thousands of cells. 
 
In brewing, timing of flocculation is very important which is stimulated always 
towards the end of the fermentation when the sugar (nutrient) is depleted. The early or 
premature flocculation of yeast cells hampers complete fermentation and results in 
poorly attenuated sweet wort that may lead to severe off-flavors. On the other hand, 
late or poor flocculation requires yeast cells to be removed by fining, filteration or 
centrifugation which are laborious and expensive procedures. So, yeast cells with 
constitutive flocculation without compromising the growth and fermentation ability 
would be very useful. A lot of efforts have been made and is being made to improve 
the process of flocculation. 
“Our research has shown that over-expression of AtMed15, a gene encoding a 
Mediator subunit of Arabidopsis, in yeast can cause robust and constitutive 



flocculation without affecting the growth. Mediator is a large multiprotein complex 
that functions as a transcriptional regulator and is conserved across the eukaryotic 
kingdoms,” Dr Thakur said. 
 
Expression of AtMed15 in yeast results into up-regulation of a set of flocculin genes 
like Flo1, Flo5, Flo9 and Flo11 that are required for the process of flocculation. 
 
“We suggest that AtMed15-driven flocculation with increased ethanol production can 
be exploited for use in bio-ethanol production, and brewery and beverage industries. 
As far as our understanding is concerned, this is the first report where a gene from 
other kingdom, AtMed15 from Arabidopsis, has been used to induce flocculation in 
yeast,” he said. 
 
Interestingly, the AtMed15-induced flocculation in yeast is constitutive and robust as 
flocculation was observed throughout the cell growth, not affected by wide fluctuation 
of pH (1 to 8) and temperature (10 to 50 0 C), and is immune to presence of different 
sugars as fermentable source. 
 
Researchers suggest that these characteristics can make AtMed15-driven flocculation 
suitable for exploitation in bioreactors as the cells are self-immobilized in flocs which 
can withstand severe fluctuations in parameters like pH and temperature. 
 
Unlike brewing, other industrial fermentation processes primarily employ non-
flocculent strains of yeast to produce a wide range of commodities that include wine 
and bioethanol. These industries are dependent on expensive separation methods such 
as filtration and centrifugation. The AtMed15- induced flocculation does not 
compromise with ethanol production. As a matter of fact, expression of AtMed15 in 
yeast actually increased the ethanol production (more than fourfold) during the course 
of cell growth and fermentation. 


