Mistranslation elicits different cellular responses -
based on the amino acid substitution

Matthew Berg’, Yanrui Zhu', Bianca Y. Ruiz?, Joshua Isaacson?, Julie Genereaux', Raphael Loll-Krippleber?,

SChUllCh Bryan-Joseph San Luis?, Charles Boone3, Grant W. Brown?, Judit Villen? and Christopher BrandI*

MEDICINE & DENTISTRY 'Department of Biochemistry, The University of Wetsern Ontario, London, Canada “Department of Genome Sciences, University of Washington, Seattle, USA W e e AN A
3DonneIIy Centre for Cellular and Biomolecular Research, Univeristy of Trotonto, Toronto, Canada

1. tRNAs maintain translation fidelity | 2. tRNAs variants can cause mistranslation

Mistranslation, or the mis-incorporation of an amino acid, can occur
if @ tRNA is charged with a non-cognate amino acid i
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3. Naturally occuring mistranslating tRNA variants
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4. Do different frequencies and types of mistranslation have diffferent impacts?
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Mistranslation effect on heat shock

To determine growth
rate, we calculated the
relative growth rate of
each tRNA-containing

strain in liquid media

To determine the heat
shock response induced
by each tRNA, we used
a GFP reporter driven
by heat shock response
elements
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/. Genetic interactions with mistranslating tRNASs

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)
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Is the lack of overlap in negative genetic interactions between Does tRNA®*" 5 c26a have more interactions because it
mistranslating strains due to stringent interaction score cutoff? mistranslates at higher frequencies?
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only with all three mistransilating tRNAs
and tRNA®*"cy co6a

We measured the synthetic effect between the same 14 randomly selected alleles and
another serine at proline mistranslating tRNA (tRNA>",c¢ 133¢) Which mistranslates at
~3% compared to ~5% for )

We randomly selected 14 strains that had negative genetic interactions with
and transformed them with plasmids expressing each of the three mistranslating tRNAs

We found 11/14 of the alleles also had negative genetic interactions with
tRNA>*" )cc usse, suggesting that severity of mistranslation plays a role for some

genetic interactions, but most are a result of the type of substitution
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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