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We are all different

Human variability 

in susceptibility

to environmental 

toxicants
Toxicant
exposure

Individual susceptibility can be 
modified by genetic variation

Variations contained in 
genes could make some 
people more susceptible 
than others

More Susceptible

Less Susceptible

Disease

No Disease

GCA AGA GAT AAT TGT

Ala Arg Asp Asn Cys

GCA AAA GAT AAT TGT

Ala Lys Asp Asn Cys

Gene A from
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Gene A from
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But there are a lot
(37,364 at last count) 

of Human Genes

In which genes 
should we look

for variants that lead
to susceptibility?
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Use what we know
of metabolism

Toxicant

Absorption

Phase I 
(e.g. CYPs)

Phase II 
(e.g. GSTs)

Excretion

We don't know much
of mechanisms of toxicity BUT

Toxicant

Toxicity

Which genes are important for susceptibility?

??
?

We (desperately) need new approaches to identify
genes important for susceptibility to toxicants

Our approach: Use yeast to guide our choice of candidate genes

Why yeast?
• Conservation between human 

and yeast of fundamental 
genes and cellular pathways

(~1/3 of yeast's ~6000 genes)
• Hundreds of human disease 

genes also exist in yeast
• Yeast susceptible to toxicants
• Easy to use and abuse

Cell biology
Cancer
Signal transduction

Current Uses

It's time
for 

Toxicology!

Functional importance of almost every gene can be determined at the same time! 
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Grow yeast with

Collect and count flags

Resistant
Grows well

Susceptible
Grows poorly

Indifferent
Grows okay

Prioritized list of susceptibility genes in yeast 
to identify human candidate susceptibility genes

Find human equivalents 
of yeast gene (if there is one)
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Test prioritized human susceptibility genes in human cells
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Test validated human candidates in epidemiology/association studies


