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ABSTRACT Objective: ALKBHS has recently been identified as one of the RNA N6-methyladenosine (m6A) demethylases associ-
ated with various types of cancer. However, its role in epithelial ovarian cancer remains unclear. This study aimed to investigate the
mechanism of ALKBHS in epithelial ovarian cancer. Methods: The expression of ALKBHS in ovarian cancer cells and tissues was de-
tected by western blotting and immunohistochemistry, respectively. The online Kaplan-Meier survival analysis was used to explore the
correlation between ALKBHS and ovarian cancer prognosis and to analyze its relationship with clinicopathological features and progno-
sis. Stable ovarian cancer cell lines with overexpression or knockdown of ALKBHS5 were constructed by lentivirus infection. The func-
tion of ALKBHS was investigated in vitro by using CCK-8, colony formation assay, wound healing assay, Transwell migration and inva-
sion assay and other experimental methods to study the effects of ALKBHS on cell proliferation, migration and invasion. Ovarian cancer
cells were treated with hypoxia and the interaction between ALKBHS5-HIF-1a loop was explored by western blotting and dot blotting ex-
periments. Results: ALKBHS5 was highly expressed in ovarian cancer cell lines and ovarian cancer tissues. The expression of ALKBHS5
protein in ovarian cancer tissues was correlated with CA125 level, FIGO stage and histological type, and high expression of ALKBHS
level was associated with poor prognosis. Reliable ALKBHS5 knockdown/overexpression stable cell lines were constructed by lentivirus
infection. CCK-8 and colony formation assay showed that knockdown of ALKBHS reduced the proliferation rate and colony formation of
ovarian cancer cells in vitro. Wound healing and Transwell migration and invasion assay showed that knockdown of ALKBHS inhibited
the migration and invasion abilities of ovarian cancer cells in vitro. In vitro experiments confirmed that ALKBHS promoted proliferation,
migration and invasion in ovarian cancer. Compared with the control group, overexpression of ALKBHS5 enhanced the proliferation rate,

colony formation, migration and invasion abilities of ovarian cancer cells in vitro. Further experiments revealed that ALKBHS5 and
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HIF-1a positively regulated each other's expression. Conclusions: m6A demethylase ALKBHS is highly expressed and associated with

prognosis in epithelial ovarian cancer, and plays an oncogenic role by promoting ovarian cancer cell proliferation, migration and inva-

sion. Therefore, inhibiting the expression of ALKBHS may be a potential strategy for targeted therapy of epithelial ovarian cancer.

Key words: m6A; ALKBHS; Epithelial ovarian cancer

Chinese Library Classification(CLC): R-33; R737.31 Document code: A

Article ID: 1673-6273(2023)17-3201-10

YN

]

o}

PAESR, OB TERLE S MG RIGTT LA TRk,
BUAs TERMBEL, (HEJSR R RN IEARHEAE, 5 4417
FAUN 47%0, B TIPSR S R IR BT RCRA))
T N . RNA N6- it 2 1 34k (N6-methyladenosine,
m6A) JE—FERE ILEY . ATAY RNA B 720 @, @2
RNA (R A% BT U0 B S /PR IR R Rk, 3
AL DRI T 5 T g 240 B %) F 3, JEE Y, 4346, R R RN
R,

ALKBHS i3 55648 RNA F ) moA BHi®, 75 K& 4% Ff
AEPERPIERIE ORI A S PO, AR, ORI Z s R,
ALKBHS5 7 il s EHZ M A 0. ALKBHS J&—1- RNA
EHIEARE, EREUEAE RNA 73+ FRBRHVEEEEMAT, Mifiszn
RNA [y5553% BRI S R, ALKBHS [ RE KA 5 £
TR 04 B A N R R ARG P B B . — TSR
A T IPEIN S T AIKB I W FIATE, IR R
ALKBHS (#4955 81l % 45 3 ) B4 77301 (Overall Survival, OS)
TG 8 4= 47 ] ( Progression-Free Survival, PFS )2, AfifF 57 3%
B L9 20 MO RN O SRS LA ZUHEA TR, RS ALKBHS 7E O£
P IR IKT TPAG AR S —Fh A W bs A W 7E DN SRS W RN
T fE VAL VS LEA (A, Dy B S 98 04 03 I AL SR At
BARMLRZ, BT ALKBHS (13234 LLULESH ] B 5295 41
W58 R K AR ZERE T 05 ), 5 2 AR O B0 P i/ AN
HL, S D0 SR BR YT IR T3 A A0 R R SR G . T IR ST 4%
SV ALKBHS 7650 805 & A2 & Tt A 2= E H -

1 AR5 07

1.1 #Ft

1.1.1 LB 4EA  SKOV3 Hey HO8910 A2780 & A Bji 458
YRR LA R E R GRS [ R 4 IOSESO Hy [ ifg i 55— A RO BE B
EF R =R

L12 BARER ZAZREARIET Bl — NRER T
2017 4 3 A % 2022 4F 3 AR BN B T ARV A, bR
AR NSRS 1 ORFTREEZ AT ;2 IR TFAR 3 A%
TGS W R BN S o HEBRPREELSS : 1 AR/ N T 18 B 1Y
B2 IR AR SR AT 2 RT3 3 [FIB A A T A ZH 412k
FUP R B A R B o o

113 EEAF G40 DMEM =iflitEsRst (Gibeo);025%
JREE I, HER - SERRE G54 );RIPA ZLEH |
loading buffer BCA 127l & (= K ) ; FL A7 & 4 1 marker
(FERG ) ; PVDF fi§ \NC fi5(Millipore ) ; —$i a7 : ALKBHS ( 3G
M ) \HIF-1a (Abcam) | B-actin (CST ), Tublin (Abcam) .m6A

(Abclonal);HRT 4140 . FHi I F Abcam 23 Al ;
CCK-8 i3l & (Dojindo ) ; ALKBHS5 Fii, / 3o 3&3A 189 8 (7 Bl
FE (K ) ; TRIzol RNA ¥ 4% 57 & . 51 ¥ 1% 11 .PCR SYBR
Green(H7 DUA Fl); W HI I (F 254 ] ).

1.2 Fik

1.2.1 Mg KA RO ARk B Rl vk L AR 1%
PBS ZZ iR e 1 Ko K 4 BRAEFIFE &4 10% FBS F1 1%/
TR R/ HERE R M DMEM B 3 e rp | 55 3% LECAE & 5%
CO,, 37 CHEFEFA T MMl 1x 10%em?, 420 fifd 25 B 35 5|
80-90%H, i 0.25%]i% -EDTA T 1L 40 #5147 i i
AR AGAASEBCN T 10 Y K235 5 80-90%% B2, A
10% DMSO {RAFFIRA , AT MAENE o

122 sRE@EL IS OKEFBRIE R . S, i
FHLLE M8 AT B P AR RIS 1 — B I AR &, 4 C
WE . BTR, BEAEEIREE 2 /NS T hgSs, H
DAB #eft, 1-5 435, I HIZEMKEES: . IRARE AR Qe @
3-5 435 MR B VR EERL B CBEMK . B KBk R R
TR IR, B 10 SR, IR R D) A
{SCREEFIFAIE

1.2.3 B E %GNS ( Western Blot, WB) BG4 AE K31
20 ARk, ] RIPA Z4A7 400, 550 24 A0V, 38 ik BCA JEAG
EEWSE . B4 155 loading buffer Y4 100°CHF 5 434k,
ZJEWRER M SDS-PAGE $¢i Rl T LIk i, e
[ % PVDF i, 354 P 2 iR 30 434h . — Bk B2 AR L)
4CHFE IR, TBST Vel 3 ¥k, iR B 2 AHN Ll = i &
1 /s, TBST %t 3 ¥k, ECL WM 5 , Image J Kbk 2
BT,

124 SREHSE MU A0 58 ik R TG
HRIMEE 24 /NS, N2 we/mL YIRS R 2 BT 0 e R Ak
WA E . Wi WB SZIR I E B AR

12,5 CCK-8 38 KexiBUE KA 1L B0 G105,
HRh 100 pL ANACEIR S 96 FLtkF, A FLIMAIIEE, 4% 10°
AN /mL, R E 5 AR AL . ORERANEAE RS IR T v B
DL, M AN 5E 2 B RGBT , BRIk 0 /N, 343 BI7E 0
JNEE 24 /INEE 48 /N AT 72 NEFREIILAL 10 pL (%5 CCK-8 ¥
FIRFANFL A, SRR T 155 240 Th Ak S 5% 2 /i, (]
TEARAAE 450 nm ZhIE A FLAWOCRE [, FR2H A K R .
1.2.6 AXIRELS  CKBUE KR A0E AL 0 B
Ji  HeFh 4% 10° D IAET 6 FLAR N, AR ILER A & Rk
100 %, F 200 pL #63k 7 ERS —H I EFLIR IR, PBS iUk
TR AN AR B FBS R FR LGRS TR . 0 /NET 24 /et
Jer B AR N [ — B4 8, Image T 3 AR AL
127 FHREMEEN  CKTBUE KR AE L 0 T



DREYESHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.17 SEP.2023

- 3203 -

J& , LA 1000 A4 / FLAY R BEREFP T 6 FLAR P, FEaEA T 3 B
FE14 K, 25 HH 4 %Z TR AT 15 280, 2455 54k
BLI R o S ] e S a8

12.8 Transwell TR REBELIG K50 50 K 09 40 i 7
A VB FTC LS 3 3 50 20 M 2R, LA 1% 10 A-4a i /
FLAYEE B RN T Transwell /NEW_ BN, IHE FEMA 600 pL
SEARESE, Z 5 T 4 %2 TP 2 AL 15 4380, 45
SRALFR 15 Srph et MR TR RO ST (R IR AT
B A 7E Transwell /N () RZ= N, IR FRFE HEERE 30 4
1.2.9 Dot Blot 3238 NC K K 5H 1 cmx 1 cm 1IE 5 TE
/I o B RNA FiBEZE 500 ng/ul, 8145 2 plo WHRIRENS , 37
TRICEERE B 1A/ SR 20 435 o SRR AT 1 /A
4 moA —HiFE RS Y TAERVEE 4 CHMHF . TBST
VRASE 5 2l A 5 K. HU TARIE, FE 30 434, TBST Pefs
5B ES 5 R, ECL W6, 5145 B 10 H 33 o
AR, BUkdm i,

1.2.10 LIMESHAESERN (qQRT-PCR)  RNA 2%
% TRIzol $EHTFW, Z )543 5127 Wil 540 & T RNA
Wi S cDNA, 4 il PCR SYBR Green #4EF- M 1758
5, HIB-acrin fE RN S, BASLIER 3 K,

Normal

Tumor

SIS
ALKBHS5:Forward, 5'-CCAGCTATGCTTCAGATCGCCT-3'
Reverse, 5-GGTTCTCTTCCTTGTCCATCTCC-3'
B-actin; Forward,5'-CTCCATCCTGGCCTCGCTGT-3'
Reverse, 5“-GCTGTCACCTTCACCGTTCC-3'
1.3 GEitEa i
i Graphpad 9.3 #4347 EIZ= 445, SPSS 25.0 # {43
PG X FREEHR S R A ¢ s 74T,
AHSEVE AT R ORGS0 2 A 25 5 Lk, (i
FH One-way ANOVA #1743#7. P<0.05 5401141 X

2 R

2.1 ALKBHS 7 b By M 9P 4848 40 h A 5L

GRS SRS T ALKBHS 7 1 3 4 555 7 11 3% 5
SRR . BRS4E R iR  ALKBHS 76 L i Mo L
REALAU G 3 43K LK 76.10%  (S1/67), {463k H il h
23.88% (16/67); T 7EF 4 5 L4140, ALKBHS G #5316
FK IR 100% (7/7). G 5007, 7k T ALKBHS 7&
B P B P R A A, 3 ELIX RS B R S
SHI(P=0.0009). FW] ALKBHS 7€ I J #5940 T A LA
R, ATHE 5 B0 % R A X

| AT ALKBHS £ E R M ISR R IER ME FFARANNRIZER

Fig.l1 Immunohistochemical analysis of ALKBHS5 expression in epithelial ovarian cancer and normal ovarian epithelial tissues

%1 ALKBHS EIEHINE FFAAR RN ERALANPRIEER

Table 1 Expression of ALKBHS in normal ovarian epithelial tissues and epithelial ovarian cancer tissues

ALKBHS expression

Groups Total number P-value
High Low
EOC 67 16 0.0009
Normal 7 0
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Table 2 Correlation of ALKBHS expression with clinicopathological features of ovarian cancer

ALKBHS expression

Characteristics Groups Total number n( %) P-value
High n(%) Lown(%)
LI 10(14.925) 4(7.843) 6(37.500) 0.004%*
FIGO stage
M-1v 57(85.075) 47(92.157) 10(62.500)
=60 34(50.746) 26(50.980) 8(50.000) 0.945
Age(years)
<60 33(49.254) 25(49.020) 8(50.000)
=302 63(94.030) 50(98.039) 13(81.250) 0.013*
CAI125(U/mL)
<302 4(5.970) 1(1.961) 3(18.750)
=140 51(76.119) 40(78.431) 11(68.750) 0.428
HE4(Pmol/L)
<140 16(23.881) 11(21.569) 5(31.250)
others 5(7.463) 2(3.922) 3(18.750) 0.049*
Histological
serous 62(92.537) 49(96.078) 13(81.250)
=5 41(61.194) 32(62.745) 9(56.250) 0.642
Tumordiameter( cm)
<5 26(38.806) 19(37.255) 7(43.750)
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Fig. 2 Kaplan-Meier analysis of the relationship between ALKBHS5
expression levels and overall survival OS in patients with epithelial

ovarian cancer
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Fig.3 Expression levels of ALKBHS5 in normal ovarian epithelial cells and

ovarian cancer cell lines. A. Western blot detection of ALKBHS protein

expression in four ovarian cancer cell lines and normal ovarian epithelial cells. B. Analysis of protein semi-quantitative results( control cell: Hey ).

C. Expression of ALKBH5 mRNA in four ovarian cancer cell lines and normal ovarian epithelial cells( control cell: Hey). **P<0.01, ***pP<0.001.
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Fig.4 Expression levels of ALKBHS protein in ALKBH5 knockdown/overexpression stable transient cell lines. **P<0.01, ***pP<0.001.
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Fig.5 Effect of changes in ALKBHS5 protein expression level on cell proliferation ability. A,C. Clonogenesis assay of A2780 cells and control plates
overexpressing ALKBHS and statistical analysis of clone number; B,D. Clonogenesis assay of skov3 cells and control plates knocking down ALKBHS and
statistical analysis of clone number; E. CCK-8 assay of continuous in vitro The OD values of A2780 cells and control cells overexpressing ALKBHS for 3
days in culture (450 nm)F. The OD values of skov3 cells and control cells knocking down ALKBHS for 3 days in continuous in vitro culture (450 nm) by
CCK-8 assay.ns means no significance, *P<0.05, **P<0.01, ***pP<0.001.
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Fig.6 Effect of ALKBH on migration and invasion ability of human ovarian cancer cells in vitro. A-C. Representative photographs and statistical analysis

of Transweel migration and invasion assay comparing ALKBHS knockdown/primary expressing cells with control cells in vitro; D-E. Scratch assay

comparing SKOV3/Scramble comparing SKOV3/shALKBHS5 Representative photographs of healing ability.
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Fig.7 Positive feedback loop between HIF-1a and ALKBHS5 A. Comparison of ALKBHS, HIF-1a« protein expression in wild type A2780 cells cultured in
a depleted oxygen incubator (1% O,) and normal culture B. DOT BLOT assay to detect wild type A2780 cells cultured in a depleted oxygen incubator

(1% O,) and normal culture compared to RNA m6A modification C. Comparison of ALKBHS and HIF-1q« protein expression in A2780 cells
overexpressing ALKBHS5 and control cells**P<0.01, ***pP<0.001.
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