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How do the changes in tRNA pools could affect protein synthesis?

Imaginary tRNA pool
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In some cancers, tRNA pool variation disrupts translation in codon biased mRNAs
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Pavon-Eternod et al., 2009, Goodarzi et al., 2016; Zhang et al., 2018; El-Hachem et al, 2004



https://www.nature.com/articles/s41556-024-01439-2#auth-Najla-El_Hachem-Aff1

In some cancers, tRNA pool variation disrupts translation in codon biased mRNAs
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In some cancers, tRNA pool variation disrupts translation in codon biased mRNAs
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Pavon-Eternod et al., 2009, Goodarzi et al., 2016; Zhang et al., 2018; El-Hachem et al, 2004
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The goal

The goal is to identify candidate tRNAs for functional validation.

A tRNA candidate:
1.Shows a change in abundance associated with melanoma.

2. Could impact anticodon demand for key proteins.
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LOTTE-seq (v2.0)

+ AlkB treatment %%’ %g

Mature tRNAs

(x5 replicates) %% %Qf

RNA-seq ATGCGTACCTGACGT ATGCGTACCTGACGT
: GTG ArecaiieeTeAceT GGCTCCAGTACGGTG
(x3 replicates) cecTeeaat GGCTCCAGTACGGTG
ATGGCTGGAACG TGA TTAC . TCCA - ACGETE ATGGCTGGAACG TGA
TTAGGCTCCAGTACGGTG ATGGCTCCAACG TGA TTAGGCTCCAGTACGGTG

GGCTCCAGT GTG TTA TCC ACGGTG ATGCGT TGACGT



1.Shows a change in abundance associated with melanoma.
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2. Could impact anticodon demand for key proteins.

Translational efficiency:

O
%’f’ e tRNA supply: tAl - tRNA adaptation index
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* tRNA demand: Codon usage in mRNA

8
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ATGCGT TGACGT

GGCTCCAGT GTG
ATGGCT ACG TGA

TTA TCC ACGGTG
GGCTCCAGT GTG

dos Reis, Savva & Wernish, 2004; Pechmann & Frydman 2012; Hernandez-Alias et al. 2020
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tRNA adaptation index:

i
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cTE =W; | Wiax

Nelder and Mead algorithm,
on yeast microarray data

Since tRNA usage should be maximal
for highly expressed genes, it
would be natural to find the set of
sij-values that maximize the
correlation between expression
levels and tAl values for any
given organism

Codon usage

Transaltion efficiency/ SDA

nTE; = cTE; / cu;
nTE; =nTE; | nTE .«
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