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Analysis of the Role of Aminoacyl tRNA Synthetase Genes In Global
NATIONAL Protein Synthesis and mRNA Specific Regulation of Translation In
CANCER Cancer Cells

INSTITUTE Elyse Nguyen, Dipak Poria and Esta Sterneck
Laboratory of Cell and Developmental Biology, Center for Cancer Research, National Cancer Institute, Frederick, MD, USA
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Future Directions

L Measurement of the total protein synthesis rate in

Materials and Methods Result Summary

Generation of shRNA expressing constructs and viral transduction
In order to silence aaRS gene expression, short hairpin RNA (shRNA) sequences complementary to EPRS and VARS were cloned into the pLKO.1

J Expression of the EPRS and VARS gene were EPRS and VARS silenced cell by metabolic pulse

plasmid vector. A scrambled non-targeting control (NTC) sequence was cloned into the pLKO.1 vector and used as a control ShRNA. Two independent significantly reduced by two independent shRNA in MB- abelling to validate our observation with
ShRNA oligos were used for each of the aaRS genes. The shRNA constructs were packaged into lentivirus particles using HEK293T cells. MB-435s cells _ _ _ | |
were transduced with the shRNA expressing lentiviral particles followed by selection of transduced cells with 2 pg/mL puromycin for 48 hours. 435s cells. Silencing of EPRS caused upregulation of puromycin labelling.
VARS and vice versa. This data suggests a possible O Repetition of the ATF4-Luc reporter assay in the

RNA isolation and quantitative PCR _ _ _ | RS sl 4 cell

The total RNA from the viral transduced MB-435s cells were isolated using GeneJET RNA purification kit (Thermo Scientific) according to the feedback loop in the regulation of different aaRS genes aaks sfienced cetis.
manufacturer’s instructions. RNA was converted to complementary DNA (cDNA) using random hexamer primers and SuperScript lll reverse transcriptase expression. O Analysis of elF2a phosphorylation and ATF4
(Thgrmo Scientific). The level of EPRS and VARS messenger RNA (mMRNA) expression was measured by real time quantitative PCR using SYBR green orotein expression in EPRS and VARS silenced
probe.

| | |  Interestingly, our preliminary data suggest increased cells.

Puromycin pulse labelling and Western blotting bl f 9 ncing Q Analyze the effect of combinatorial silencing of

In order to measure the total protein synthesis rate, the cells were incubated for 5 minutes with 10 pg/mL puromycin containing growth media and puromycin labelling after EPRS and VARS silencing in EPRS and VARS on the alobal brotein svnthesis
Immediately lysed with 2X Laemmli buffer. Equal amounts of cell lysates were resolved by 4-20% gradient SDS-PAGE followed by transfer to MB-435s cells. Furthermore, ATF4 mRNA expression | J P Y
nitrocellulose membrane, probed with anti-puromycin primary antibody and HRP-conjugated secondary antibody, and visualized by Enhanced _ rate in MB-435s cells.
Chemiluminescence Western blotting substrate (Pierce). The membranes were stripped and subsequently probed with anti-a tubulin antibody:. was also upregulated in the shEPRS and shVARS cells. 0 Investigation of the effect of CEBPD knockout on

However, preliminary data showed unaltered ATF4-

Luciferase reporter assay protein synthesis pathway in KPL4 cells.

EPRS and VARS shRNA expressing MB-435s cells were co-transfected with an ATF4 5’UTR containing Firefly luciferase (Fluc) reporter plasmid and a S'UTR reporter activity in the shEPRS and shVARS
Renilla luciferase (Rluc) expressing plasmid. Cells were lysed 48 hours post transfection and luciferase activity was measured using a Dual-Luciferase cells.
reporter assay system (Promega). Fluc values were normalized to Rluc values.
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