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Role of ALKBH5—mediated m6A modification in endometrial
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School of Public Health , Chongqing Medical University)
[ Abstract]Objective : To investigate the role of alkylation repair homolog 5( ALKBHS)-mediated N6—methyladenosine (m6A ) modifi-
cation in endometrial decidualization. Methods : The mouse models of pregnancy and pseudopregnancy were established , and quantita-
tive real-time PCR and Western blot were used to measure the expression pattern of ALKBHS in the endometrium. The mouse and cell
models of artificially induced decidualization were established , and quantitative real-time PCR, Western blot, and immunohistochemis-
try were used to measure the expression levels of decidualization—related markers. The EpiQuik m6A RNA methylation quantification
kit was used to measure the level of m6A. The mouse and cell models of artificially induced decidualization with interference of
ALKBHS expression were established , and quantitative real-time PCR, Western blot, and immunohistochemistry were used to measure
the expression levels of decidualization—related markers, cell proliferation marker molecules, and apoptosis molecules. Flow cytometry
was used to measure cell apoptosis rate. Results : In the mouse model of pregnancy, the expression level of ALKBHS at the uterine em-
bryo implantation site was significantly higher than that adjacent to the implantation site, and in the mouse and cell models of artifi-
cially induced decidualization, compared with the control group, the induction group had a significant increase in the expression level
of ALKBHS and a significant reduction in the level of m6A. Inhibiting the expression of ALKBHS5 led to an increase in the level of

m6A ,which in turn inhibited the proliferation of stromal cells ,induced cell apoptosis, and ultimately impaired the normal process of en-

dometrial decidualization. Conclusion : ALKBHS deficiency leads to
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an increase in the level of m6A and decidualization injury in the en-
dometrium, which lays a foundation for the research on m6A modifi-
cation in decidualization.

[ Key words Jalkylation repair homolog 5; N6—methyladenosine ; en-

dometrial decidualization ; cell proliferation ; cell apoptosis
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VEFH X 2 28 A2 mOA 1B A 1) i Ak i 47 25 Y Ak
B i 5 TR A T R K A mOA B A 1Y A
T JECT% T 90 1) 9 42 30 B ) o= I 13— TR AR 1)
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T, 1 T4 ALKBHS 2 305 W) o] 300441 ek A K221, 7
B P M Ao R B 2 B A A T s 3
SR FEmE B AL AR e L A
HOF I A AN . 7R/ BUEUREE 4 K, IR
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TS 1) R 5 sTRNA A9 [l — 015 £ 1 38 Tkl 55 — iR
fEAbHE ., F PD8 R RAMFE/INRL, T E 4.

12 HE#é&
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%5 mine FATRARE YRR YL 2 min, B BTG F o1k
2~3 s, PR SRR R ARV IR 5 10 s AR LT YLl
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WEL LRSS R T b e R BE Al . LT3 A5 IR i T R
B S mine FH PR BR BEAT 3, R S AR B IR 21 4
IO
1.3 i sik

YIA B8 R3S HE Ye a0 IR — 50, $ i il B
P TPLRIME S, KB IR e AL S R PBS A1)
5% BSA LA 24 L ) (e B U B 95 225K e B DL R B ik
ALKBHS ( % 5 : NBP2-78817AF594, #i % It 1: 200, Novus
Biologicals) . BMP2 ( 5% 5 : ab14933, % B¢ [t 1: 20, Abcam) .
BAX (#8%5 :50599-2-1g, #i Bt 1: 20, Proteintech) \BCL2 (1%
5 1 3498s, i B HL 1: 200, Cell Signaling Technology) L4 J
PCNA (4%5:2586s, i B kL 1:50, Cell Signaling Technology) ,
4 CORBIE BT 12 h A Lo IR B3G5, 37 “CoK IR
S 20 mine WEIN 40,37 CKBIFERE 20 min. AIAIE
BHEEELH] Y DAB AW, EIBWFE 1~2 min, HAREIRY
HE B o b B rh — 3% W35 R RIKIR I T 75% . 85% . 95%
100% A L Ko — W 2 b4 7RI B o A PE g g adE 1 7
B, B A SR AR 1 2R L O
1.4 RNA #ZIVA R E 0 % X2 & PCR (real-time fluorescent
quantitative PCR,qRT-PCR)

MK Trizol HH#EHL, RNA TR G - S 0h=5: L; RNATR AT :
FAE=1:1;75% CPFERBES RNA IR B0, 58 B, =
B L R I RNA MR BE o A% 4 B RNA 0 5% SR 0 &
(RRO36A; TaKaRa) LB , Bl il SEA 22 it PCRIA R, AT
S 95 °C,3 min; 65 °C, 15 s 1B k560 °C, 30 s ZEfi 5 39 4~
1,65 "C~95 “CHM s fff i Ze i A TR . A B-actin N2,
FHAAORIMRH RN RA R, SIWHETAYT
) B A BRA R &, FAI LR 1.

1.5 & & ¥ ik (Western blot, WB)

i I SDS-PAGE #E Jist i 1 357 &5 138 W1 e il SDS-PAGE
e o R AR AR, DL 80 V LYK, 5 Loading
buffer $I| A HEHEEHR M L5 ALYk o ¥ PVDF J52 T F B TR
OGBS (PVDF BR4LA 5 BT = IR s L,
LT 250 mA , AR 4R B 19 2R (4 R /INE B Y 0 L e B
[, ¥ PVDF JEIZ I 7E 5% BSA ] . —$iBEE PVDF i,
PBST AW VEME , U075 PVDF 5, PBST VA i YERS , 42 PR30
B A5 ZESR L ) ECL B R fb 24 & 63, W inF PVDF B L J5
BEGAUE. PURfE BN 2 R,

#& 1 oRT-PCR3I#1F 7%

BN ST (5 —3")

_ F:TCAGGAGGAGCAATGATCTTG
practin R:TCCTCCCTGGAGAAGAGCTA
- F:AGCCAGAAATCACTGCCACT

R:TGATCCATGCACCCATAAAA
s F:CGCGGTCATCAACGACTACC
R:ATGGGCTTGAACTGGAACTTG
e F:CCTGCCGCGAACTCCTTTT
R:GGCGCTTCATTACGCTTGE
F:TGAAGACAGGGGCCTTTTTG
fax R:AATTCGCCGGAGACACTCG
. F: ATGCCTTTGTGGAACTATATGGC
R:GGTATGCACCCAGAGTGATGC
o F:AGCACAAAGAGACGGTCTAAGA
R:CTCTGCCTCGTGACTGTGTT
*2 mMEEER
ik Wi 5 WB BT
ALKBHS abcam Ab195377 1:1000
ALKBH5  Novus Biologicals NBP2-78817AF594  1:1000
HOXA10 SANTA sc-271428 1:500
BMP2 abcam ab14933 111000
COX2 ST 122827 1:1000
BAX Proteintech 50599-2-1T¢ 1:2000
BCL-2 ST 3498s 1:1000

1.6 AR mEAR

FIH 0.25% JFEEEK 15 5% T 6 FLAR = 9 20 i 75 16 a4~
YA, A PBS Z i, B0 R 7 BT R 2 k. I
1x10° 41 g # & T 500 wL PBS (pH=7.2) Z wrigi b . fdi
BD Biosciences £ 4t (San Jose, CA, USA) %f 40 M 347 08 1= 1)
T AN M AR AT . 40T Annexin V-FITC FIRLAL 7 10 (24
=K, i) #EfT YL, i F BD Biosciences 2 7] i %) i =
AT 53HT
17 DRFEABER @S B 3F I A BARSNE S HUBAL

SAEVNRFEALURTEE, B T (B AR A
fitg WAL )4 COKATEAL 1 h, EWIEAL 1 h, 37 CIFHTHE 1L
30 min. FIME [ C 129 528 ) 37 °CHRA T 46 30 min;
SRIGH 70 pm B4R DR SUR G, 20 & L, HBSS
e, A T B N R RE I 4 IS (mouse endometrial stromal cells,
mESCs) o 7EAb B FE YL 1, F4 A0 MBS TR AE & 10% B B i
A 1ML (Gibeo) B IEFR A B T 37 °C, 5%CO, %M T HE .
4 10 nmol/L A4 — % (Sigma ) A1 1 nmol/L A Z2 i (Sigma ) B
BWINENE B IR0 5T 72 ho X BRALBE 75 00 AS i
A
1.8 tmAbgki

ALKBHS5 siRNA J¥ %1 i1 )7 RIBOBIO 2 & & 1. H
ALKBHS siRNA V& & 97 35 99 M6 BRIR A W e e i e . L
6 fLH R B, 10 WL NC-siRNA 5 AIKBH5-siRNA F1 10 pL
Lipofetamine 2000 (Invitgen, 3¢ [E il F 4 J& IE M ) 53 51l 7E
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125 pL DMEM-F12 H %5 B 5~10 min, 25 1R4 15 min, 155
270 L FHLIREW . #5270 WL THIRENE 1 730 pL&
10% A& 2 1L 3% /9 DMEM-F12 55 3% 3, ff SRR 2 mL.
FHe AL BE 8 h )5 #E 5 10 %I G R 3R b B 32 72 he T
37 °C,5% CO, T A i 35 . MG T F 4 sk 3
FiR o

®3 TFHRERFT

vy tila 2]

NC-siRNA GGCUCUAGAAAAGCCUAUGCATAT
si—ALKBH5-1 CCTGGAAATGGACAAAGAA
si~ALKBH5-2 GCCTCAGGACATTAAGGAA
si—ALKBH5-3 CAGGATGAGTGCTCCAAGA

1.9 m6A ZEal %

MR 75 B A0 LR L 48 B EpiQuik m6A RNA F R4 5
R A (k) (RO SEGERHR A BRIl 2 m6A RNA
Eit o FEAHTLTINAZE G W, B4 200 ng K 5 RNA L9576
ML Lo AR BT AR BT , AN S8 AL
143966 1 (Thermo Scientific , Waltham , MA , USA ) | & %5
ANFE L LE 450 nm Ak Y IR 6 B SR 5 A P ARORR B 132 7% (Thermo
Fisher, 3¢ E) T LA E /. 315 m6A 78 RNA AT H 43 1L,
FF5 A N X BEREACHEAT L4, AAASE mOA 76 5L RNA i
Hor.

1.10 %it3 s

K FH SPSS 26.0 # A4 i 47 G2 11 2% 43 #7 , R il GraphPad
Prism 8.0 SAF ST B o A58 A5 34N STAEAR
A B OB A B + AR 22 (v 2 5) FTom . HEBCR

ALKBHS.E'.i.IiE]
-a

p_acﬁn|-----'.-‘ &

PP PO IS
FIFEE PSP

ALKBHS# 119
AR K

0-
PP LSS O®
QQQ"\/Q‘)Q‘&Q‘O@Q’\Q

W D, WIRREG 1S, WRIGHE RS 1S, Ik
MEKRF T, a, P<0.05, b, P<0.01

AWBAH/NFE P ALKBHS7ED 1 -7 1k

B-actin I'm.- |

PD1PD4 PD5 PD6 PD7 PD8

PD1 PD4 PD5 PD6 PD7 PD8
H: PD, BAKEL a, P<0.01

C. PD1-7/NR T8 ALK BH5 K [ W BT

li— a
N 15

.5 a
5 1o

I

405

vy

=

Z o0

|

<

JH ¢ K65, 76 56 /K ME @=0.05
2 & R

2.1 ALKBHS 7/ 85 W B o Rk MLAE

T B9 ALKBHS 765 R i F 3R 15 00 , A a2
M T RN BB I8 ALKBHS 7E D1 2 D7 1Y T & N
N R IE FE AL . Western blot 45 5 B~ , D7 B W RE
PR A5 ALKBHS 223580 8 5 45 K53 (BT 1A) . A D5 #| D7,
ALKBHS F 83350 0 TR E RF5 R T BRI 152 5 i
TENRRGE R 8, ALKBHS R R AFEWIE X (K 1B) . %45
LR , ALKBHS W] e AE/IN BT 57 PN RS8R A 2ot i v ke #4
o 0T HEBR IR G B 28 (0 v e g i, A8 2 T M 2/ N BRURE 8
WFgE s R Wor , A PDAE PD7 B2/ N5 IS P ALKBHS
MR BB H I BEHR (B 1C) . g RER,
ALKBH5 F % 7 F PD1 2 PD7 i | 2 418, 5 D1 8 D7 K
B IR B 4 TR 1 55 (9 2 AR SAH 8L (BT 1D) o 3% R B ALKBHS
1R IR T IR A4 #87% ALKBHS W g2 5F
"B PRI IR AL
2.2 ALKBHS 7T A& i mOA 4R i 64 75 X AL BLELAL 49 R 3%

T HE— A HEIT ALKBHS 75/ BB P9 I 58 Ak = )
YET, AR F g T AN 5 gt s/ BRUBSEBY . 55 % B
7 L, 5 0 AR I R 3 (11 2A) o 43 IRk i
X HRANFNZS T BB, 45 R BN iE RN T EIRELA N
KRR 15 4% (B 2B) o A, RT-qPCR 2538 R, i i Ak
T 35 W W5 R % 3% 2 A 1 3 A OC BE  (decidual/trophoblast
prolactin—related protein, Dtprp) 4 mRNA 7K 75175 -0 B &

B. D1-7/NR T & B ALKBHS [ Sl 4 UL 53T

D. PD1-7/NE B W IEALKBHS G i 2] Uk 2400
1 ALKBH5#E/MNRFE RNEHRREME
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LUE(E2C) . DL EEERFY N TR0 Ak /S BT A
WA, WS, @ aT Western blot K % 31, ALKBHS (175 11
IKOPAEF T ) e 2 B 2 1 X BRI (B 2D) . fie Ak sy
BT 4 , ALKBHS 7 175 5 005 R5 4t it v b 38 3R 35, i 7 X7
M FEFRILT LA (& 2E) o X se g ik — 2 4R
ALKBHS ] 8 5 i 54 ) g 25 YT AH ¢

AN A T RSN S AL AN M AR, W2
25 R R X IR AN R ARE | AN AN s s S AR Y
JHLAZ T o 16 K HLE T RR BB 3G, 2290 A i
W8 AR AR AL AR AE (1] 2F) o qRT-PCR A 2% 58 o, 5 S 4
Ditprp FAARE T X B 81 (81 26) o BifE b AR S B+
BMP2 Fl HOXA 10 75175 5 21 (1932 14 W b 5 T %] 4 (& 2H) .
PSR s R 0, RS MA S WRS Ak A A R R A 2

W, ZAS 19 R 2 6 20 i P ALKBHS B9 2635 3547 14,
Western blot 25 5 i 7~ , 7635 40 o ALKBHS 25 [ 238 I i

AN

B 24 a Hx': 2 000 a
IDC o & 1500
[ Z
= ﬁ 5 oo &{
= 12 < 20
2 E 15
L g 10
Sl gl 2 05
Mo £ 00
IDC ID A IDC ID

vE: IDC, XEEM:
D, #HSM

1 n=4;a, P<0.001 ¥ n=4; a, P<0.05

Fri (F21) . RT-qPCR &5 3R], ALKBHS ) mRNA ZK P £E
AL T IR (B 2]) o %S5 4R, ALKBHS 7R 1E
H AL R R R R LIRS, HE— 2T T m6A
K, LUFR T ALKBHS J2& 7538 2 moA 48 1) 7 X L FEE R .
S5 RO BT XA 755 4 moA /KB G BEAR (&
2K), XS5 IR ALKBHS 7] AE 38 2 m6A R (1) )7 = &
FEVER (B H A bt B AL R A VR IR T il — IR R
23 #p#] ALKBHS # £ ik 7T FLAFHLIEAL

P R4 AR e B ALKBHS 75 15 5 i 5
Al B E R B R S ik . b T AR ALKBHS (193
TR NEAR R ), AR SE E N T75 S A 1 /N B A 41
B 4L ALKBHS (93835 76 PD8 I, AR RS & B0 5 1
Zi /IR BB T B A e, VST T ALKBHS siRNA B — 155
(B ALKBHS Tl 75 175 W B A J5 B AR BRI b 3N, 57
T W] AR (181 3A \B) . HE 4L (@2t /s , ALKBHS 1

ill

IDC ID

5]
°

Mousel Mouse2 Mouse3
IDCID IDC ID IDC ID

-

n

=1

=
n

e

. n=3;a, P<0.01

ALKBHSZ A HIAE T 7K

AL /N EUERY B. FE AR E C. Dtprp mRNAZKF D. ALKBHS5[JWestern blot 5 5 -l :&
H_
ControlZH E2P44 f’; 3000 &
B 2.0 T T =
% a "é 2000
A3 1s =
{ g Lol % 1,000
TS
; Aa
00115 r LS =5 &o\“’%’ Qb‘?’%
IE: n=4;a, P<0.05 IDC ID 7E: Control, XfHE4l; E2P4, E2P4if T4 ()0& Y
E. ALKBHS )% BEANFN 5 S0 o 2 2HAK, 58 o F 5 B 47 i F. G 2 H: n=9; a, P<0.01
¥ G. Dtprp mRNAKY-
B 2
Coutoldfl | _EIP4d éw " Control#fl  E2P4sfl & ,
Bl § HOXALO [ = oTe
= o, ————— I 1.0
~ fracin [ ———
; 205
: n=5;a, P<0.05 %0.0 IE: n=3;b, P<0.05 go_o
& B = &
& & &
Q)o‘\ @’ ()o‘ @’
H. X A MIE2P4i75 3 41 BMP2 FITHOX A 10f% Western blot FIRT—qPCRAG
K-
K25 4.0 15
=y a < 35 a -
Controldl  E2pP44]  E*° ove Zs 30 . 2 a
= r‘é 225 2o o
: = =
I = 20 janng
- — anle i - gos
i L4 2 10 ’
- : 28 os &
é i < 00 5 & £ 00 ry
WL oo & B & &
*: n=7;a, P<0.01 @é&‘ Q(;\’Q Q)o\'» & e&&o (j}
. F: n=13;a, P<0.01 F: n=10; a, P<0.01
L. Western blotk Il ALKBHS %K J. ALKBH5 mRNAZKF- K. HE32:0 € mo A /K-

2 ALKBH5 7T 8Ei8 i3 m6A 1k}

AN S SHIELAIEE
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P i) 17 P9 IR AR 22 A% A0 A A B B s (181 3C) o it mRNA 7P KA 335 8 T X0 B (B 3G H) o L) 14
Ab, ALKBHS 075 P4 I - ALKBHS F1 BMP2 45 H BH 4 SRR, 0 ALKBHS (92235 ] i E WAL . Ak, i A
Rk (E 3D E) . RS REN], M ALKBHS [ %i5 T EAL I AR R ALKBHS 2845 19 m6A K. anfEl 31
A i S48 A R JER, T moA KT 38 TR R4 . DL 45 R ER 1T,
6N 75 5 58 RS0 1 4 B AR e | AR DR [ R ALKBHS ik F VT 851 m6A KT+, ik i S 20 ik
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