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Introduction

• Who I am:
• Avi Shayevitz

• R&D Scientist for Lallemand Inc. 
(almost 5 years)

• Primary focus on brewing yeast 
development, brewing process 
aids, and life cycle analyses

• Interconnected team of different 
research units

Lallemand Inc. Corporate BRW Team, Montreal, QC, Canada
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Introduction: What We Do

Nutrients
Carbon, nitrogen, minerals, vitamins

Cell

Metabolic Products
(ethanol, secondary 

metabolites)

Biomass/Cell 
Components 

(whole yeast cells, chitin, 
nucleotides)

Extracellular Macromolecules
(membrane-bound proteins, chitin/call wall 

components)



LALLEMAND BREWING

Introduction: Yeast as a Biofactory

Nutrients

Cell

Metabolic 
Products

(ethanol, secondary 
metabolites)

Insecticides

Protein 

Interferons 
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Introduction: Early Work into More Efficient Brewery 
Processes
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Introduction: Modification of Complex Metabolic Pathways
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Optimization Oriented Goals

Workflow dynamics:

• Assessing industry need

• Clear phenotype in mind

• Cross-discipline/intra-industry coordination

• Viability

• Execution
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Genetic Engineering

+

Selective 

Breeding/Hybridization 
Adaptive Evolution

Optimization Oriented Goals
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How Can This Be Accomplished?

Generating new yeast for modern applications:
• Organism discovery

• New genes!

• Breeding new strains using classical genetics
• Mixing genes!

• Direct manipulation of genome with biotechnology
• Custom genes!
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Organism discovery: 

Prospecting for novel genetic material

• Exploring new species for fermentation

Searching for that novelty
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Following the clues

Peter J. et al. 2018. Genome evolution across 1,011 Saccharomyces cerevisiae 
isolates Species-wide genetic and phenotypic diversity. Nature. 556:339–347.
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How Can This Be Accomplished?

Hybridization:

• Well accepted method as an alternative to direct genetic 
engineering

• Excellent method of artificially enriching genetic diversity

• Can happen when in nature when conditions are right

However…

• Relies on mating-competent meiotic segregants

• Extensive characterization of parent organisms for optimum results
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Hybridization Schematic:
• “Group 3” – proposed by 

Turgeon et al. (2021) 
taxonomic subgrouping of 
brewing yeast into new family 
of artificially derived lager 
yeast

• Genetically distinct from 
Group 1 and 2 lager yeast with 
higher proportion of S. 
cerevisiae genome while 
retaining classical traits 
defining domesticated S. 
eubayanus.

Adapted from Turgeon et al. 2021
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Hybridization Schematic:

Adapted from Turgeon et al. 2021
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Bioengineering: Simplified Workflow
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Dimethylallyl pyrophosphate: Terpene-Building Compound

Bioengineering: Simplified Workflow
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Isoprene – A Universal Biological Building Compound

Bioengineering: Simplified Workflow
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Intermediate 1

Intermediate 2Intermediate 3

End-Product

Enzyme 1

En
zym

e 2

Enzyme 3

Bioengineering: Simplified Workflow

New End-Product

Isoprene Building Block
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FEMS Yeast Research, Volume 17, Issue 8, December 2017, fox080, https://doi.org/10.1093/femsyr/fox080

Terpene Pathways:

• Of particular interest

• Highly versatile

• Wide range of metabolic 
byproducts

• Conserved/universal

Bioengineering: Simplified Workflow
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Proof-of-concept modification turned brewing product:

Glycolysis
LDH

F
e
rm

e
n

ta
tio

n

Bioengineering: Simplified Workflow
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O

Bioengineering: Simplified Workflow
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`

FEMS Yeast Research, Volume 17, Issue 8, December 2017, fox080, https://doi.org/10.1093/femsyr/fox080

Exploration of other 
pathways:

Further proof of 
concept 
technology

Cholecalcifero

l

Bioengineering: Simplified Workflow
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FEMS Yeast Research, Volume 17, Issue 8, December 2017, fox080, https://doi.org/10.1093/femsyr/fox080

Thank you For you Time!
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