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Contact me if you have any questions:

An amino acid is 
ligated on the 3' end 

by an aminoacyl-tRNA 
synthetase that 

recognizes nucleotides 
in the tRNA called 
"identity elements"

The anticodon makes direct base contacts 
with an mRNA codon to decode the genetic 

code

Mistranslation, or the mis-incorporation of an amino acid, can occur 
if a tRNA is charged with a non-cognate amino acid

Most aminoacyl-tRNA synthetases 
recognize their cognate tRNAs through 
direct contacts with the tRNA anticodon

For tRNASer and tRNAAla in yeast, the 
aminoacyl-tRNA synthetase does not 

recognize the anticodon

tRNASer with 
SerRS

tRNAGly with 
GlyRS

4. Do different frequencies and types of mistranslation have diffferent impacts?

In yeast: In humans:
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From a group 
of 84 

individuals, 
we identified 

24 tRNA 
variants that 
alter tRNA 

anticodons or 
change tRNA 

identity 
elements

*Predicted mistranslation *Predicted mistranslation

GOAL: To assess the 
response of yeast to 

mistranslation caused 
by different tRNA 

variants that differ in 
extent of mistranslation 

and the substitution 
they cause. 

We identified a spontaneous C70U mutation in tRNAPro that suppresses a 
stress sensitive allele of the co-chaperone TTI2 through alanine 

mistranslation at proline codons
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tRNAPro

G3:U70 (Pro→Ala)
tRNASer
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Protein Folding

Negative genetic interactions between each mistranslation tRNA and a 
collection of temperature sensitive alleles were identified through a 

synthetic genetic array analysis Spatial Analysis of Functional Enrichment (SAFE)

Is the lack of overlap in negative genetic interactions between 
mistranslating strains due to stringent interaction score cutoff?

Does tRNASer
UGG, G26A have more interactions because it 

mistranslates at higher frequencies?

To determine growth 
rate, we calculated the 
relative growth rate of 
each tRNA-containing 
strain in liquid media

• tRNASer
UGG, G26A 

mistranslates at the 
highest frequency and has 
the most severe effect on 
growth

• tRNAPro
G3:U70 and 

tRNASer
UCU, G26A 

mistranslate at similar 
frequencies, but 
tRNASer

UCU, G26A has a 
greater effect on growth

To determine the heat 
shock response induced 
by each tRNA, we used 
a GFP reporter driven 

by heat shock response 
elements

• Similar to the growth 
results, tRNASer

UGG, G26A 
induced the greatest heat 
shock reponse

• tRNASer
UCU, G26A induced 

~3-fold heat shock 
repsonse, while 
tRNAPro

G3:U70 did not 
induce a significant heat 
shock response
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 all three mistranslating tRNAs

We randomly selected 14 strains that had negative genetic interactions with tRNASer
UGG, G26A 

and transformed them with plasmids expressing each of the three mistranslating tRNAs

While there was more overlap, there were unique alleles that were only synthetic with one 
or two tRNA variants, suggesting different kinds of mistranslation have unique genetic 
interactions
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We measured the synthetic effect between the same 14 randomly selected alleles and 
another serine at proline mistranslating tRNA (tRNASer

UGG, U33G) which mistranslates at 
~3% compared to ~5% for tRNASer

UGG, G26A)

We found 11/14 of the alleles also had negative genetic interactions with 
tRNASer

UGG, U33G, suggesting that severity of mistranslation plays a role for some 
genetic interactions, but most are a result of the type of substitution

Conclusions: 
• Both frequency of mistranslation and type of substitution 
impact the effect of mistranslation on cellular phenotypes

• Based on the unique responses observed for different 
mistranslating tRNAs, we believe that in addition to 
exacerbating diseases caused by protein mis-folding, naturally 
occurring mistranslating tRNA variants have the potential to 
negative influence specific diseases


