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Androgen Regulates Palmitoylation of Ribosomal Proteins and
Aminoacyl-tRNA Synthetases in the Prostate Cancer-Derived LNCaP Cells

Li Wenging', Zhang Wei?, Cui Luwei’, Diao Tongxiang®, Zhang Dalei®, Zhang Yaqun®, Xiao Fei', Liu Ming**
(‘The MOH Key Laboratory of Geriatrics, Beijing Hospital, National Center of Gerontology, Beijing 100730, China;
2Department of Pathology, Beijing Hospital, Beijing 100730, China; *Department of Urology, Beijing Hospital, Beijing 100730, China)

Abstract Firstly, the LNCaP cells were treated with androgen (R1881) or DMSO and meanwhile the cells
were metabolically labeled with Alk-C16, an alkyne analogue of palmitic acid. Secondly, the proteins conjugated
with Alk-C16 were enriched in azide agarose beads based on the alkyne-azide reaction (click chemistry). At last,
the conjugated proteins were digested for mass spectrum (MS) and label-free quantitation. By comparing the pro-
tein palmitoylation levels between androgen-treated LNCaP cells and the non-treated, the proteins of which the
palmitoylation levels were induced by androgen were screened and identified. The results demonstrated that andro-
gen treatment significantly increased the palmitoylation levels of ribosomal protein RPL12, RPS4X and glutamyl-
prolyl-tRNA synthetase (EPRS). In addition, androgen treatment also increased the palmitoylation levels of glycly-
tRNA synthetase (GARS) in cell supernatant. The regulation of the palmitoylation for RPL12, RPS4X and EPRS
might provide new directions for the therapy of prostate cancer. Moreover, the high palmitoylation level of RPL12,

RPS4X and EPRS induced by androgen may be tumor biomarkers. The high palmitoylation level of GARS induced
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by androgen in supernatant might be a biomarker for tumor early screening.
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Fig.1 A schematic overview of Alk-C16 metabolic labeling and click chemistry reaction
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&1 Swiss Palm 3 HTIZE A R B A RE-(RNAS BB E BARHEEL (L2 1R 1E R

Table 1 The palmtoylation of ribosomal proteins and aminoacyl-tRNA synthetases was analyzed by Swiss Palm

UniProt/¥ 515 R AR HEADIRE B A AR (A) EHEHIT(B)

UniProt ID Gene name Protein function Number of proteome (A) Category of proteome (B)

P39023 RPL3 60S ribosomal 7 Chemical modification,
protein L3 metabolic labeling

C9J4z3 RPL374 60S ribosomal 2 Metabolic labeling
protein L37A

P62280 RPS11 40S ribosomal 8 Chemical modification,
protein S11 metabolic labeling

P30050 RPLI2 60S ribosomal 7 Chemical modification,
protein L12 metabolic labeling

P23396 RPS3 40S ribosomal 4 Chemical modification,
protein S3 metabolic labeling

P62424 RPL7A4 60S ribosomal 3 Chemical modification,
protein L7A metabolic labeling

P36578 RPL4 60S ribosomal 4 Chemical modification,
protein L4 metabolic labeling

P62851 RPS25 40S ribosomal 2 Metabolic labeling
protein S25

P54136 RARS Arginine-tRNA 3 Metabolic labeling
synthetase

P60866 RPS20 40S ribosomal 5 Chemical modification,
protein S20 metabolic labeling

P62917 RPLS 60S ribosomal 4 Chemical modification,
protein L8 metabolic labeling

P62750 RPL23A4 60S ribosomal 1 Metabolic labeling
protein L23

P07814 EPRS Bifunctional 4 Chemical modification,
glutamate/proline- metabolic labeling
-tRNA synthetase

P49588 AARS Alanyl-tRNA 3 Chemical modification,
synthetase metabolic labeling

A: TRRERGALINE] F ¥ 2 1 RO RR AR L AL A 2 1 AL ) ke B: AR RIS A DB 1) 21 R B AR I A A2 0 2 1 DAL PR S 2R

A: represents the number of palmitoyl-proteome in which target proteins are searched; B: represents the category of palmitoyl-proteome in which

target proteins are searched.
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A-F: ribosomal proteins; G-I: aminoacyl-tRNA synthetases. The P values were analyzed using Two-tailed Student’s ¢ distribution function, *P<0.05.
E2 7ERIIBREE AR th AR R AL TR BR A A AE 1 B B M BB -tRNA & FBE R B AREER (L 12 1H A0 I
Fig.2 The regulation of androgen on the palmitoylation levels of ribosomal proteins and aminoacyl-tRNA
synthetases in LNCaP cells
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(a): immunoprecipitation; (b): immunoblotting.
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Fig.3 Androgen increased the palmitoylation level of GARS in the supernatant of LNCaP cells
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