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[Abstract] Objective To investigate the role of elongation of very long-chain fatty acids protein 1 (ELOVLI) gene in mediating
cisplatin sensitivity in ovarian cancer via epigenetic regulation, and to provide potential targets and theoretical basis for reversing
cisplatin resistance. Methods Cisplatin sensitivity was evaluated in 11 human ovarian cancer cell lines by determining the half-maximal
inhibitory concentration (IC, ). Based on IC, values, the cell lines were classified into sensitive, intermediate, and resistant groups. Total
RNA was extracted from eight cell lines, and differentially expressed genes were screened using an mRNA microarray. ELOVLI
expression was validated by reverse transcription quantitative polymerase chain reaction (RT-qPCR). Methylation levels of CpG sites
within the ELOVLI promoter region were assessed using the Infinium® HumanMethylation450 BeadChip array. Cells were treated with
5-aza-2'-deoxycytidine (5-aza-dC), and changes in ELOVLI expression were measured. The effect of ELOVLI on cisplatin sensitivity
was examined via ELOVLI overexpression and small interfering RNA (siRNA) knockdown experiments, in combination with a 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay and detection of cysteinyl aspartate-specific proteinase 3 (Caspase-
3) cleavage. Results The IC, values of cisplatin across the 11 ovarian cancer cell lines in ascending order were PA-1, TOV-21G, TOV-
112D, Caov-3, A2780, MDAH-2774, A2780cis, ES-2, OVCAR-3, OV-90, and SK-OV-3. ELOVLI mRNA expression was significantly
lower in resistant cell lines than in sensitive cell lines (P << 0.05). Methylation array analysis showed that the methylation at the +251
CpG site in the ELOVLI promoter in resistant cell lines was significantly higher than that in sensitive cell lines (P << 0.05). Treatment
with 5-aza-dC restored ELOVLI expression in resistant cell lines (P << 0.05). ELOVLI overexpression reduced the cisplatin IC,; by 13%
in SK-OV-3 cells and by 49% in TOV-112D cells (both P << 0.05); whereas ELOVLI knockdown increased the cisplatin I1C,, by 22%
and 66%, respectively (both P << 0.05). Moreover, ELOVLI overexpression enhanced cisplatin-induced Caspase-3 cleavage, while
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ELOVLI knockdown attenuated this effect (both P << 0.05). Conclusion ELOVLI may regulate cisplatin sensitivity in ovarian cancer

through epigenetic silencing mediated by promoter hypermethylation, and its molecular mechanism may involve the regulation of the

Caspase-3-dependent apoptotic pathway by lipid metabolism reprogramming. ELOVLI is expected to serve as a potential epigenetic

therapeutic target for reversing cisplatin resistance.

[Key words] ovarian cancer; cisplatin sensitivity; elongation of very long-chain fatty acids protein 1; epigenetic regulation; lipid

metabolism reprogramming; apoptosis
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aspartate-specific proteinase 3, Caspase-3) KA1
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Fisher Scientific Inc. (& g% M IR /R M) ]
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iR . 10 uL TB Green® Premix Ex Taq™[5 H E/E¥)
AR (bR AFRAFD 1. 0.4 ul 50 X ROX Reference
Dye II [ (% HEAEYHA (dba) ARA R 200
nmol-L ' IE R0 519 . 5I1¥F54nF: WELOVLI
iE 11 A 5“CCCAAGGGTGAACTACAGTCT-3',
ELOVLI JX [l A 5-GCTCCACGAACCAATTCAG
GAT-3'; Q@ H IlE-3-Bi izl S8 (glyceraldehyde-3-
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CCCATCACCATCTTCCA-3', GAPDH v A 5-T
GGACTCCACGACGTACTCA-3',

PCR [ % 7£ QuantStudio ™ 5 Real-Time PCR
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A 5 mg/fi) ARFRANML, 37 CHEFR 3 d. HFR
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JRIEU) IREREE 250 uLo B RIS Y FRL DNA Al
Lipofectamine 2000 &7, ZE T 20 min JE MLf;
REAEY. BHREREESGYWIMASEFRAT, 37 C.
5% CO, %M FHi5% 24 he

{# F] DharmaFECT ™ 1 #% %% i | [Horizon

Discovery Ltd. (% [E&I#F) 1K 100 nmol-L " #E ]
ELOVLI ¥ /T4 RNA (small interfering RNA
targeting the ELOVLI gene, siELOVLI) [Horizon
Discovery Ltd. (3 [5G #r) 135 B ¥ % BN T3
RNA (negative control small interfering RNA, siNC)
[Horizon Discovery Ltd. (5¢[EGIHF) 1% 4t & TOV-
112D Fil SK-OV-3 #ififl, %4+ 24 h J5i# ik RT-qPCR
WHIF ELOVLI iR
1.7 EARKREPES

030 pg B FARESLIEAT 12% T e SRR IR -2
NG BEIC LUK 732 Bl e B 22 3R D . £ M
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W (5 5% WifeWiks) rhastiA 1h, AR5 T
—P 4 CWHE AR . RIFPL-Caspase-3 Hi {4 [Cell
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1:10000]. F%HRUEHTF3{H ] Westar A2/ AN
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Inc.) KRG, F+FH Image J B A A7 K FE{E
Wag i
1.8 MBI
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HEl 4 (2 pumol L '<IC,,<10 umol-L™") . Tif 254
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1.8.5 ELOVLI 3R BYIH 5 X N DI S5 40 B
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RT-qPCR K3k, MTT iEPEb AN, S
SiRNA Ffik ELOVLI, MTT &K ITEATH 259 . 78
ELOVLI i 353519 SK-OV-3 4iffirf, #:IsA (30
umol-L™") 4bH 10 h J5 Caspase-3 ] E 4 It K £ ki
B AR, LAPEAS ELOVLL 215 1 i £ ki A4
TR A MR 20 B X A ) SRS
1.9 ¥R E

45113 M il GraphPad Prism 5 #4847, %
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0.05), VLI 4A. 7 3 FHEAT 2540 =4, 5-aza-
dC 4b¥5 ELOVLI Fik/KVFHI S LR, AR Ab B
it ELOVLI Fik/K AR (P < 0.05), UL
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ft; B: 5-aza-dC AbBEXJ 3 Fiifif 25 4 i /R ELOVLI mRNA ik K
AU

2.5 ELOVL1 XK IPEERMImEaHURM AR m
HYHIE ELOVLI Fik /KI5 4255 5P S8

-157 +12 +251

YA XS A P ORI AE T 25 40 e SK-OV-3 F1I
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SRS, A FRIRLI R, S5FYYT EGFP JER 40
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ELOVLI 1) TOV-112D 41 g fh 38 in 17 320 £5 (¥

P < 0.05), WK 5A f15B, 5% T EGFP R
MIZIAEAE L, A% ELOVLI 3+ 323k SK-OV-3 4 il

[ IC,, FEAK 13%, X} ELOVLI i 3%3k TOV-112D 4f
JAY IC,, FIE T 49% (¥ P <<0.05), W ELOVLI
I A ] AR P b 40 22 U A RS, WLIA SC
FE 5D,

K SIELOVLI Wi WNIEYE ELOVLI %Kik, 5
B SINC AN (BHPEXTRR) ML, SsiELOVLI %%
YLff) SK-OV-3 4l il ELOVLI mRNA F kR T
89%, SIELOVLI %YLy TOV-112D 40 Jid i F& A 1
67% (¥ P <0.05), UL 6A Fl 6B, MilEA M
il 7%, fE SK-OV-3 I TOV-112D 4 ifd v i [
ELOVLI, {51 1C,, 20 %I T 22% 1 66% (35
P < 0.05), U 6C F1l 6D, DL L &5R R,
ELOVLI 33k 1 il ] 75 3 B9 539 20 M 0 W 4A 7 AE
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Caspase-3 M HZHE G A 7 B (5% 5 Caspase-3) .
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ISEIR , 7E SK-OV-3 4i i % Y sSIELOVLI Y siNC
CBAPEXT B, [AIAE 28 M H 40 385 K2 Caspase-3 %4
filt, GERBR, S sINC () SK-OV-3 2L AH 1,
Yt SIELOVLI HJ SK-OV-3 4 it 1 Z4f# AU Caspase-3
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