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The aminoacyl-tRNA synthetases (ARSs) are ancient
house-keeping enzymes that catalyze the ligation of
tRNAs to their cognate amino acids in the first step
of protein synthesis. During the evolution of higher
eukaryotes, cytoplasmic ARSs have undergone signifi-
cant changes including the addition of new domains
that are not part of the enzymatic core. These addi-
tional regions have been found to be associated with
a broad range of biological functions beyond protein
synthesis. The non-translational functions of ARSs
appear to be regulated by their presence within a
cytoplasmic multi-tRNA synthetase complex (MSC),
which is assembled through the appended domains.
We recently reported that the MSC member glutamyl-
prolyl-tRNA synthetase (EPRS) promotes antiviral
gene expression through its infection-specific phos-
phorylation and release from the MSC. Here, we con-
ducted transcriptome analysis of influenza A virus-
infected cells. We particularly focused on the analysis
of chemokine-related gene expression, in combination
with chemokine array analysis against virus infec-
tion. Moreover, the correlation between chemokine
expression pattern and EPRS function in response
to different stimuli was assessed. The results showed
that viral infection increases interferon-response and
pro-inflammatory chemokine expression. In contrast,
the level of chemokine expression was suppressed in
interferon-y treated cells. Thus, these results further
demonstrate the previously reported stimulus-specific
EPRS functions in immune responses.
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Fig. 1. RNA-seq analysis of MSC component gene expressions after virus infections. Reads per kilobase million mapped reads (RPKM)
values of transcripts encoding MSC components (aspartyl-, DRS; glutamyl-prolyl-, EPRS; isoleucyl-, IRS; lysyl-, KRS; leucyl-, LRS;
methionyl-, MRS; glutaminyl- QRS; arginyl-tRNA synthetase, RRS) and AIMP 1, 2, 3 in human bronchial epithelial cells at various
times after infection with PR8. RPKM values are based on two transcriptome technical replicates and transformed into logo-counts.
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Fig. 2. RNA-seq analysis of chemokine-related gene expressions after virus infections. (a) Heat map showing upregulated (yellow)
or downregulated (blue) chemokine-related genes (fold change > 1.5) and (b) reads per kilobase million mapped reads (RPKM)
values of chemokine-related genes in PR8-infected bronchial epithelial cells. RPKM values are based on two transcriptome technical

replicates and transformed into log2-counts.
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Fig. 3. Chemokine expressions in RAW264.7 cell supernatants. (a) Chemokine array analysis of the conditioned media from PR8-
infected or IFN-y treated RAW264.7 cells. (b) Densitometry analysis of chemokine array showing the volume pixel intensity of the
corresponding dots normalized against reference spots. Data represent the mean + SD of duplicate measurements of each chemokine
level.
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