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8RR B E NG T b FTO mRNA fil ALKBHS5 mRNA
IKOF-A 8 Kl AR A F o

Mo, SREE, AN, FEH, FueF (WU ESSER R, TREY 518104 )

i E: BRN B EKEAL P& G (fat mass and obesity associated protein, FTO ) mRNA #= AlkB F] /&
%@ 5 (Alk B homologous 5, ALKBHS ) mRNA /K-F 5 8 & iR Fei4aktt, ik #2019 512 A~ 2021 51 A
I P B LA E TR S ARG 98 48] BRI F Bk A BRI S, BIBABUE R T RA LI 96 HIAE At R
20, R FmA—A A, RN FE R EE PCR (qQRT-PCR ) R4 # 21 % X & 16 #E 2% £.41 42 FTO mRNA #= ALKBHS
mRNA 7K-F; K Pearson ix 447 £ A MR = % 56 2824122 FTO mRNA 5 ALKBHS mRNA K-FA8 %0 ; KA ER
F B % W& Logistic @AM #ra LA A F W . BR HABAS AN EH L2 FTO mRNA (0.72£0.16) ,
ALKBHS5 mRNA (0.64+0.18) AP T84 (1.02+0.24, 1.01+£021) , ZFHH%iHFEL (=10263, 13.185,
¥ P<005), AT BHIBEBREML FTO mRNA 5 ALKBHS mRNA K -F 2 E4% (7=0.537, P < 0.05) .
W R >3 R A RER T B E NS ER LML FTO mRNA (0.40+0.12) , ALKBH5 mRNA (0.47+0.11) K -F4%
T mRHM3AREH (0862018, 0.72£0.14) , ZFBA %3 5 &L (=12.615, 8561, ¥ P<005) ., £HF
Logistic B2 54 4R B, F-f RN B AR Z K A6 e B2 [OR (95%Cl) : 2.025 (1.468 ~ 2.794) , P < 0.05],
FTO mRNA, ALKBHS5 mRNA # 8 & ik = & & 69447 B & [OR(95%CI ): 0.730( 0.548 ~ 0.972 ); 0.655( 0.492 ~ 0.873 ),
¥ P <0.05]. %HA% Logistic @2 2 #4% %57, FTO mRNA #= ALKBH5 mRNA 4 5 & ik = & A b bk AR 4 B &
[OR (95%CI1) : 0.674 (0.519 ~ 0.874) , 0.541 (0.392 ~ 0.747), ¥ P < 0.05]. &t HAMWAZBHZIHLBEMLE
FTO mRNA #» ALKBHS mRNA &k, =358 B AR = K Ao R B4,
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Abstract: Objective To investigate the correlation between the levels of fat mass and obesity associated protein (FTO) mRNA
and AlkB homologues 5 (ALKBHS5) mRNA in placental villi tissues and recurrent miscarriage. Methods From December 2019
to January 2021, 98 patients with recurrent miscarriage received in Obstetrics Department of Shenzhen Hospital of Integrated
Traditional Chinese and Western Medicine were selected as the research objects (recurrent miscarriage group), and 96 patients
with normal early pregnancy induced abortion were selected as control (control group) during the same period. The general data
of the two groups were compared; the levels of FTO mRNA and ALKBHS5 mRNA in the placental villi tissues of the two groups
of subjects were detected by real-time fluorescent quantitative PCR (qRT-PCR). The correlation between FTO mRNA and
ALKBHS5 mRNA levels in the placental villi of patients with recurrent miscarriage was detected by Pearson method. The factors
affecting recurrent miscarriage were detected by single factor and multivariate Logistic regression. Results The levels of FTO
mRNA (0.72 £ 0.16) and ALKBH5 mRNA (0.64 +0.18) in placental villi in the recurrent miscarriage group were lower than
those in the control group ( 1.02 +0.24, 1.01 £0.21) , and the differences were statistically significant (/=10.263,13.185, all P
<0.05). There was a positive correlation between FTO mRNA and ALKBHS mRNA levels in the placental villi of patients with
recurrent miscarriage (7=0.537, P<0.05). The levels of FTO mRNA(0.40 = 0.12) and ALKBHS mRNA ( 0.47 £ 0.11) in the
placental villous tissue of patients with recurrent miscarriage more than 3 miscarriages were lower than those of patients with 3
miscarriages ( 0.86 +0.18, 0.72+0.14) , and the differences were statistically significant (+=12.615,8.561, all P <0.05). The
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results of univariate logistic regression analysis showed that the gestational sac size was a risk factor affecting the occurrence of
recurrent miscarriage [OR(95%CI):2.025(1.468 ~ 2.794), P<0.05], and FTO mRNA and ALKBH5 mRNA were protective
factors affecting the occurrence of recurrent miscarriage [OR(95%CI): 0.730(0.548 ~ 0.972), 0.655(0.492 ~ 0.873), all P<0.05].
Multivariate Logistic regression analysis showed that FTO mRNA and ALKBHS mRNA were independent protective factors
affecting the occurrence of recurrent miscarriage [OR(95%CI1):0.674(0.519 ~ 0.874), 0.541(0.392 ~ 0.747), all P<0.05].
Conclusion Low expression of FTO mRNA and ALKBHS5 mRNA in placental villi of patients with recurrent abortion, they are

independent protective factors of recurrent abortion.
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SR R R R ER L —, 18
LR [ ARTT 3 WML, e &4 TR
WRAGY Y, RN RN S, AR NI |
PR SR MBRE . RGBSR 2
Bl B R MEF = M R Lot A R, PRIt i
FHOCTEARIEA T HAIPAL , HEm BT BiR . Alk B [R]JE
% 1 5 (Alk B homologues 5, ALKBH5) & N6- Jlit
H F 34k ( N6-methyladenosine, m6A ) )25 F LA il ,
ALK moA 1AM BA%E RNA Fl1E4%E DNA 25 HI3EAL,
5REEBEBRRFED Y, A EEE (fat mass
and obesity associated protein, FTO ) ¥Ff ALKBH9,
5 ALKBHS5 HA R Y, B—FAEREAHSEIER B,
FTO Fl ALKBHS 7£ b Jbt 968 45 % M b 98 b ifF 9% 5%
E AN (B A= g o Wl 0 i Uk X SR i s 2
# 4%, FTO mRNA F1 ALKBH5 mRNA & FTO,
ALKBHS J [F i s =4, RIAEAS i BRI AR 55 4L
DL S B} 9% 9% 52 B PCR ( quantitative real-time PCR,
qRT-PCR ) ¥E463] FTO #1 ALKBHS F%% 54774, i
FXFEIE A TR . ARG I R TG A4
T 40 21 FTO mRNA F1 ALKBH5 mRNA /K- 5% %
PR ARG, DA R BT FY6YT 52 & i
FERR LAY .
1 #REFHE
1.1 AR % BRE20194E 12 H ~ 2021 4£ 1 A
TRYI T PG B 45 G Be B 4220 i) 98 15 e Mk i ™ 1
TG RN, B 22 ~ 35(29.22+5.13)
%5 RIS BOE # R 22 N T 3= 96 BiE kXt i
4, 4EIY 22 ~ 34 (29.46+438) %, W
WE TR, BRI ATTEFEE (body mass
index, BMI) . 22k, j=k. WEURI ], 2R 4 K
N ZEEBIE, PIH—RTOR I, 2R 51T
2FE X (1/7=0.350, 0.129, 0.994, 0.431, 0.068, 0.348,

0.831, ¥ P> 0.05) .

PABRIE: ORERAE MR =12 Wik
QZAAFR B TR TR, QX HRZL B BUESS R E N
2, A DL SR R Bl ;. AR B RIS
PRZE Gy o dteife, PO BRAbndE . HERRARIE: DXt
TR BRAEA AR ™ . JERR S S (iR se 2, Of:
AR I SRR @RI A KK
AL
12 MEE5XA RNAEIRKF & (RS
K1101, iR 2AEYREARAR) , AR
SERFE (75 YT9036, JtaiftiEyRiiA
FR/AH ) 3 SYBR” Green qPCR Master Mix (475
YB11201ES03, [ifgEE AR ABRAFR) |
Rox reference dye ( 57%5: BYLP-31110, Fg5idbfh
YR AR A E ), gRT-PCR 1Y ( B! 5. ABI
7700, 3Z[E Applied Biosystems 23 H] )

13 7%

1.3.1  FEFCRERARE: RAEAZIH B AT B 16 4
YWEMALL S g, SRR AABEER K PR M,
ABATEHIG, BT -80°CAAFRRM,

132 & # 40 £ 41 4! FTO mRNA, ALKBHS
mRNA 7KK 43 3% FH RNA $2 BURK 5 & &
J S S AR BUIR #:98 B 4L 208 RNA I s 5k
4 ¢cDNA., % F] qRT-PCR 3 £ ill FTO mRNA Al
ALKBHS5 mRNA 7KV, SIMFHIILER 1o SO 5544
95 10min; 95°C 15s, 60°C 30s, 72°C 20s, 3t 40
MG, VA Z: cDNA &z (50 ng/ul) 1 ul,

RS (10 umol/L ) 4% 0.4 ul, Rox reference
dye (50x ) 0.2 ul, SYBR" Green qPCR Master Mix
(2x ) 5pl, ddH,0 3.0 pl, BEAFEMER 31K,

IF R 27 35 TR 4% 98 B 41 41 FTO mRNA Al
ALKBH5 mRNA HX} ik,

x1 qRT-PCR 5|#15 %1
# ARk TiEs 19
FTO 5-CGCACTCGTGACTGTGACAC-3’ 5-GTCGACGACGTCGCACATC-3’
ALKBH5 5-CGGTCATCGTGGATCAGTGT-3" 5"-GCGAGATGGTACGAGAGTG-3’

GAPDH

5’-GGAGCACACTCATCACTAGC-3

5°-CTCTCGTACGCGATTATGTC-3
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1.4 it o4 FIF SPSS 22.0 #7447, IRFH=E 3 I #(0.86 £ 0.18,0.72 £ 0.14 ),

TR TORIFF G IER 0, ISR + pnifE2E (Y +s)
Fon, PRALE] L BCR e K56 1109 R DLk
(n) Fow, ABILEITRATRE; SR Pearson 7
AT E YRR B E IR B 44 FTO mRNA 5
ALKBHS mRNA 7KFAHCHE; SRR R M2 HZH
Logistic [FIHATZIE &R = HHE K. P < 0.05
REERAH G FRE L
2 #R
2.1 XRS5 H A MR T 4SS E 8 FTO
mRNA, ALKBH5 mRNA K-Frbik & &M 4H
Ji 3% 4% & 41 21 FTO mRNA (0.72+0.16 ) , ALKBHS5
mRNA (0.64+0.18) KL TXFHEZ (1.02 £0.24,
1.01+£021), 2 5% H A 4 it 2% B X (=10.263,
13.185, ¥y P < 0.05) .

LRE G EE L (=12.615, 8.561, ] P < 0.05) .
24 FHw B KPR FHE W & Logistic © )2 5 47
W32, KB REREMWRENRE S, U
FTO mRNA, ALKBHS5 mRNA } 4 #%. BMI, %
W, TR GEIRETE] . PRKUIN SZEE TR H
AR AT LR &R Logistic MIH 40T, 45BN, 22
TR HE R EAENGRHE (P<0.05) ,
FTO mRNA #l ALKBH5 mRNA i & Ve & 4
IR ZE (P < 0.05) .

1.20f

rE (L) =0.288

1.00]

o
%
=)

20 HLAME B AR SR A 42 FTO mRNA 5 2
ALKBHS5 mRNA K -F 548 % U [E 1. Pearson 2 .
Batai R woR, BEEER™EEREKEH
21 FTO mRNA 5 ALKBHS mRNA 7K - & 1F 4 5%
(r=0.537, P <0.05) . -
23 HBRMREBER TR E M ERELLEFTO
mRNA, ALKBHS mRNA /K-FH#% £ Fi= 08K s
> 3 WA RV B8 IR 9B 42 FTO mRNA ALKBHS mRNA
(0.40+0.12), ALKBHS mRNA (0.47 +0.11 ) /K3 Bl EXMRFEERELEAL FTOMRNA 5
ALKBHS5 mRNA 7k F 8%
x2 HMEZ MR EER Logistic BJA4 7
W% B SE Wald OR 95%CI P
FTO mRNA -0315 0.210 2.250 0.730 0.548 ~ 0.972 0.006
ALKBH5 mRNA -0423 0.281 2.266 0.655 0.492 ~ 0.873 0.004
L3 0.391 0.442 0.783 1.479 0.771 ~ 2.836 0.068
BMI 0.245 0.239 1.051 1278 0.542 ~ 3012 0.127
A/Y 0.187 0.241 0.602 1.205 0.485 ~ 2.995 0.094
274 0.333 0.425 0.614 1.395 0.728 ~ 2.674 0.082
AR R 0.389 0374 1.082 1475 0.694 ~ 3.134 0.142
RN 0.706 0.482 2.145 2.025 1468 ~ 2.794 0.010
ZHE R 0.325 0451 0.519 1.384 0.718 ~ 2.669 0.139
25 HrmAAMWRZHSZAESH WK, Lo- T Z R Logistic MIIH 3T, 458 /s, FTO

gistic [FIH M5 & A2 2 R MR = 1E IR AR &,

PUFATR 2% Logistic 4345 i 22 A G245 L

FTO mRNA F1 ALKBH5 mRNA & 225K /N Ky [ A8
x3

mRNA Fl ALKBH5 mRNA & & &P 7= & A4 i
AR E (P <0.05) .

FIME R MERTH ZEE Logistic @357

£ B SE Wald OR 95%CI P
FTO mRNA -0.395 0.264 2.239 0.674 0.519 ~ 0.874 0.008
ALKBHS5 mRNA -0.614 0.423 2.107 0.541 0.392 ~ 0.747 0.006
TN 0393 0.462 0.724 1.481 0.786 ~ 2.791 0.074
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VAR, B MR R A W LT, B
T8 2 AT IR R 45 F B SR B el R B 7 41
M dE, R R & B mp R EE Y, (=
HurE ke r=mHE 26t . SRR g 2%,
W44 e U HRTAFFR R, MR Bk
i BB =1 OB 1T B R 19 =411 i I RE A NI =R
B, TR R R LG S A k2 Y,
It, #FRZANMSREF TR & F, 2R R
Wr=e AW BT 5 moA B4 E i) FTO il
ALKBHS, it =35 58 &MH5™ B

AT SHAALEERE . WA HIRE
Yekf ., IR IEH & B M URZ 00 %5 R 45 i B A7
O, TG SR I A0 A R R T AT 4 AR A T g
AREF R, 5L E HRT ", m6A
JEEAZEY) mRNA o fide) . F I o i —Fp
Bifi, IS S5EEAY S, S%FEZEa0
Tife. UREANM R IR & E S E DA 1,
FTO F1 ALKBHS5 & m6A ) ¥ Fh 2= B JE Ak i, H
W ALKBHS 598 41 j i 38 78 AN B 1015 78 2 DI B
2B ARG R B IR IR R AR, R R
M IE H BRI, (=2 28PN K A%
B 2s [l AT E] v, ANBR T RE 1/3 kb DA K 22
11, FUHHLA T 8 o 5 e 0 i R ok VA 5 1% 7R
A B A R T E, MR R sh S UL HE
I FTO 1 ALKBHS ] g 2 AL 4 K5 2h 25 - g B
RAFEZEIREMIN T AR5 HER FTO mRNA Al
ALKBHS mRNA fIK#RE v Re 5 8 AR ™A X,
HALH AR EHE . T IA WIS HEDN FTO mRNA
1 ALKBHS5 mRNA {235 7] ESL M mOA &4 1 5.
HE DNA 2 H3EAL, dFims g R 2 g m T,
SHEOGFZ MM RS, MR ATRER L, ffi
MR A R, MR E b=, kG
W &R, dEm kA AR ™. LAURENT % [
5T 7R, DNA HI ALK SR 3E 72 2 4 T RE
H G518 5 AW 52 AR 1. ELIZABETH %5 ' ff
58 78, FTO Al ALKBHS HA7 R HME, —FHKZ=
SRR, TS, 2aARMR
FH PSS S, HEM FTO mRNA 1 ALKBH5 mRNA
RFELIE, —FHWEIZSS5 DNA 2 AL A 1E Bk
PO, SE B IR AT RE TR, SR I
WRE, RHRHAR . AIFFEHER FTO mRNA
Fl ALKBHS mRNA IG5k AT 8 &2 & M3 ™ 1 &
AR, IR AL BN R PR R IR T
ST IRAEGE, LA B 8% 77 )2 40 B 52 8 R 7
A H SRR SR B4 JR. ANDRAWEERA 45 1)
WFFE4s R, FTO JEH A SRR S T i &2 i e

AU, SIS RIEAR—2
LM W, BRI R 2R, BRIt

WE . R RER RENRS, ZRIELEEL.

HURAR I BEGE | B IATREA 2 45 N 7 I R R

HFZRE ™ iR, ZHERINELEIESR

AN 2 AN TR B 1 Jl 5 SR M vy Ji i 2% 1l

SE, DRBR R BB i AT R DR P

BRAEDESEH, FTO 7EZ SIAHE AT RIEIR,, SbEE

FRTREE 2 R ACBTR IR ), TR AR AR T

FTO mRNA [ 2 5 000 124 77 /2= 4 B 718 hin g2k ke

VRN 2] S T S PO L E P IS ISR AL

PRV
25 BPTA, G504 2 FTO mRNA Hl ALKBHS

mRNA R 35X 5 A M ™ 1Y & AR A] REAT HH 252

Wi o AT SRR B ARAZ A S T B S8

FIHHE , I R b A 2042 i FTO mRNA il ALKBHS

mRNA AR, W] REA B T B AR ™ 1Y & AR

WA, TRl Sy g — 2D AR B R R I 7™ B A L 2

PR . (HAWITRBRYEAE T Joikse e AR

BIEFE RN ER, fAAE—E kI, T3S REEA R

fr2huOmtse, (A s 40 i sl sh i g ik — e sk

FTO mRNA il ALKBH5 mRNA f EL{AAEFIHLHI
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