BRERKZEZER 2021 £5 46 B 9 #8 ( Journal of Chongging Medical University 2021.Vol.46 No.9 )

— 1125 —

1B 5123

DOI:10.13406/j.cnki.cyxb.002883

- as bR Ry A ISR (RIS S o
— LRSI PR (A5 R DA E e ) S 4

TR, N PR, G T, S, F Bk, kAT, 2 E20, &

#FE OB F o TR, TR

(ERERICEAIL TR SEBERE AR50 S A B HE W EPR SRS 5283, IR 400016)

An introduction to The Joint Laboratory of International Cooperation in
Reproduction and Development of Ministry of Education:

the Basic Research Team (Reproductive Biology Laboratory)
Ding Yubin,Liu Xueqing,Chen Xuemeti,Gao Rufei,Geng Yanging,Mu Xinyt,Liuv Tathang, Wang Meijiao,

Tang Jing,Li Na,Li Fangfang,He Junlin,Wang Yingxiong

(The Joint Laboratory of International Cooperation in Reproduction and Development of Ministry of Education,
School of Public Health and Management ,Chongqing Medical University)

[FESZEE]R715.5

1 BAST4R

TR R B RACE RERR 2 A3 P A2, T
2004 AFHEENL, 2016 AF MO A TR AR S R T E PR ARG
SEY O R, 2019 AR HEA R PR KT R
U ROIE R PR U

PTBAE Sk N E R MERZ . A #2514 50 3
N BIEE 9 NP 1N SEg i 1A 1 e 85%;
WFE % A N5 T A E Y R B GRAR AT
T ML S S DT T 6 5 SR R E R R R L
Ty R K ARR kg e B LE A 2L %
FAR TG H 90 Wi 7E P AR BE F i AL 24 Ak AL Hum
Reprod Nucleic Acid Res.J] Hazard Mater BBA —rev Cancer .
Biosens Bioelectron Arch Toxicol Environ Pollut %5 5 7K 1
Tl F13C 400 A3, Herb SCI 8 3C 233 5 (IF>10 43 6 7,
IF>8 73 6 i, IF>5 43 26 i) s SRAGH S ZRHEIE 2 454 2
T =R I AR E =R 1 I T /R —

{EZENLE: T4, Email ; dingyh@gmail.com,
BERTr 6 ol A TR B AR R R IR 6 R LR Fe TR
ATHRE

BIEVEE : £ 54, Email ; 1600347366@qq.com,,
AT 44# , Email ; Hejunlin@cqmu.edu.cn,,

158 H AR : hitps://kns.cnki.net/kems/detail/50.1046.r.20210915.1721.002.himl
(2021-09-16)

[SZHRFRAEAT ] A

[ Y75 B #7 )2021-07-01

B T F RN B 5 FR . Qe SOUE )RR #) (5
TS AN (AL T A S BORE ) (R 2 5 IR R JE A 5258 (47
TFEUEI) Y, SR TR R R 2 T RT3
L3RR 3T, KRG o0& Htd 43 Z (%46
) A 156 24 (B3 4).,

2 HNRZERE

20 {4 80 AFAUR AT T IR EER AR A F B2 &
L BRI AN, BRI L A B A IR R IR
SJAGCPE T R I A A P e A 1) A A WL R 22
PPE HFAEZSUEITIE T T IZ MR A RIBESE . WEEE]— L
T 2 18~ A T R AR 20 O A W A2 P TR TEAR DAL,
XFEPE T A B UL O R R T — RINEBCR . M
HHZ LML R 5 R R Bl 7E 1990 42 4 [ 3% = 5Y
HERERTE, A RIS Wyt (3L 10 4) o 4501
S E R AR BRI B 15 A8 BITE TS b B U R
ORE R T SE T AR BRI B P A v DR U B E DT AR A X BT
JE R A R B TR, AT T2 M Bk, T IS MR DA T 3R 74
QEINITRERGHEH T PNEE S

2004 AR AR SHAE M)A TS TN SRR T BT AT
FEIT 1] A LY e AT R A A B A RIS 0
IRRRIRANZIE S F IR 45 i PR SCHCHIL R, IR
e AR IR R I B~ AT T IR S AT, D 2
— RIS I A G R B LN S 8 2, IF R IR



— 1126 —

BRERKFZER 2021 ££55 46 £5 9 #7 ( Journal of Chongging Medical University 2021.Vol.46 No.9 )

ABUHIZERT T HEMIRARIBTTE , R T — L8 SRR AR
ASCHE Y7 AT T — RN BB R R T mK I SCLT)
WSS ] LV e AN B S NS 4 e 27 N
BELIT T I F) —SEBEXE () R (AR 22 | A SR ™ RS RS A4S )
R

3 MERBRRZEEBR

3.0 G R A FARK B A Y IR AR S AT R

20 42 80 AFACH ], P BN R i S i PR i 22 AR A OC
PRI 9 PR LA R g i £ L A i st A% el . IR, i
iR VA [ S SR TP 2 TE % NS DO DN N = 3
HE R R 191 Je )32 TR A B A0 st A5 2T, L2 )
VPR AN AL A A RPN T 2R 0 WL, — R 5
SRR FRAE AU T b 7R — U TR R R
Hfi,
3.1 AEARRAEMER SRR TEIRIRIA™ R WREE L
B LA SR A TG = I v, R R e g 2 e Ry
T AE 3k e A A W AR R A IS R — BN TR — Il
PRIRRRIR) R, A AT e T — RN AR ST

(1) BRSNS Y A 2L SURTBOR  JT R BB i 2584

20 22 80 4EAX, ATBATERC R G A A% A ZH X (nucle-
olus organizer region, NOR) Y& (05 AR | o 55 FH 5 Ak # e
CRbRA PR ARG 2R IX I, B AMIEL B 3 2R IX
FATE 2 DR TE M TR G B BB 454 X — 4548 24 I 7E
NN WA , 7E 2R Pt ok DA IA . P BAHEDI X — 45
F— € 5 YR Ir B ARG . 5 R B BIFFEIE 520X — 4544 th
DNA 1 2267 /5 (centromeric dots, Cd) 2 F e [a] #4) 1, &
WL BN 522 OB B R ES & L, SRR B E
ARG, LA B SR, 1976 41 Science A AMGE , H = ifiAb
PR fRBRA ] Giemsa Yot T ULYL (135 2200 X A7AE —
ANBEEER  HEXA BB S5 AR AN TEMT . 1985 47 A2
HHTERE B ZES AL U TR IR UG 22k i eiA, I
R RIETOCEAR  FENFER OIAARAS AR T s 52
B T IX 25 JFAE PANS #1385 T A3, BT Y
X — AL B IRALBE Giemsa YA L, Cd 25 AR5 1
Wb S K, 5 05 R ST U L U S B DO LR
HALE, Cd Be T LK APECRAE , i AR RARBEE . i T 80
AEACAIH AT BA L3818 SCL IRES: IR 2% 175 [ PR
- T P A A ST 63k — 3 O v BT WL B A 3K — BT 4
g, AR — ARy BN SRR i AR AH S I B
WAL B T H SRR S

(2) % ANZ G o AR e (% i A2 Tt PR i ) 4 e e

T BA T Bl 1 O ST (9 48 “ Cd-NOR AP AR YL F AR ™ %)
5 PR B A e % i 72 P R DG 52 R85 VR S e L4 fk
Cd G5HHEAT T T IZ MR A RIS, LGS T — LT[R NS A
AR T R A0 A% 2 R (I 0K Cd 22k /) Cd
Cd-NOR filiy Cd BHEE K] 2 Cd), IR ARG P AL K

AR T 2. (DCd F4 . 24 ik /3 24
HRIET, AR AR R AR R R R Y R R A Cd BRI S
WY 22 G E R ES Cd 4545 B gL (AR 3 8
QHM/N Cd . WA 2P Y R 220X 2 A Cd R/h2E
SARA, BN Cd 450 LB 5 > i YR 22 (0 e AR 2, L
S5 RAE UM 53 25 W Ik Y €0 BRLATE 1) WA, 2 R 22 T
X 2 S5t ik G (0 BRI A2 5] 23 Hh BADO AS S 111 15 e £
AR ;BCA-NOR ; R A FSTvifi 5 22 (0 A% 4 21X
FEM(NOR) Y Cd & AR A A nT RESZ M YTREZZ I S Cd
G5 P 22 [0 R ER 2R 1 ol e € AR 4 8 IXURS AR X 3 . 7R A
T IR S R B Y AR D 40 G AL % 22
e A (FFEAERE A NOR 4548) , Cd-NOR @ilv&al figfeix 2%
Pt fh A5 5y BB R @Cd IR R ) - f T — ki
YR 2 SR YL (O BRI — A B —1 Cd 2549, X I &
HRLLEILREM S T—4 Cd b, 7E32YR WIARRER 2 450k
IR G0 B TE 5 43 TR IR AR S A P A%

(3R AN Y O R 2 8 Cd S A5 F I AR (9 T 7
HRUE

A R A0 2 A Fie S B A 1 A R e (A
SEAL AR AR AR ARG AR | 17 ELsX S A7 A NS AR, R
BB RS 2L LN 45 22 Yo O R EER AR B R B DL, R,
Yot ik — BUE RO b e ARG Horh—AN 3 2RI D 202
T (RD Cd 54 ) , 3% AT B UE7E AN 43 240 XU 24k G o K B
SR B B 2 AT AR b 7 A A e e 4 i e e A
Cd W5 s IR, 2235 2o e il (3 Ak 4 ) R — 5 24
BIEA Cd S5HITETE (GRS LR A 151 ) XA 7R I
HAM A RRAEAERY o PRI, AT AR e g 4 it e € 44
SRR AT RS IR AL, ROAEAI A B T ETE A
2201 Cd (2R 22 S 0 S5 R AN —SOmTR e (6
PRRLIWT , T B 1 Y (o A Ha 720

RIS R BIN T 1990 4F4x [ L 25T kR
KEE, Ll W58, A BAIE A 22 24T TR B A g8 (S0 ) , 16
Hph R ed E45 /N Cd Cd 3R i B Cd-NOR #f
Bt N2 AR A M e A 7 AR AR IR BT A, O U E R}
TP ANtk Cd S5H PN 2, TR HEHRR R T 2 AR < 2R3l
HahWpisifl=#4" (PR 10 58) , R343R = %%
(1991 4F) FEE PChiBHE i 4 .(1998 4F)
3.1.2  AEBERTE SR 20 4D 90 AROR, KT
HH AR BBl 2 A A SR R R KO | TR X — PEIR I B
TR TP H AR BA B AR T — RSN E S
VA B SRy i T LB AR BB B s AR B 5T 76 Hh A= BB Bl 4%
FeraHIE TR A BB RI LA K & X B 7 A4 5
AT R T A, 1 T BAYEGF 5T L T B A B SR 17
TR EZ T TERRAREE PRl AR B R A e 1 U
R, B DT AR XA PR Ty e ) S A o ol 4 Sl o
DA 2 T AR R AR TR T bR X Rl — 254
Y F I MR AR B DT A= 0 B A b T A ) B BT
ik, PR RAS < F DT B R I N



BRERKZEZER 2021 £5 46 B 9 #8 ( Journal of Chongging Medical University 2021.Vol.46 No.9 )

— 1127 —

3.1.3  HAASCHEST I BATE G A S5 2B i 40 it % 2
T, A B —A 1 A DL ARE Rk SR A L 22 R 551N
Jetalh, iz F 2R g A By AR I T 00T IR T
B LS - FE SR R B P RIS W P & BZ S e € (A iy
AR — BB Cd A7 Al CAF AT , AR A AR JE 5
S AR, RE A BEXT G vh A i b3 14 2 75 i TR 1
§% AR AR Wb O IR A B, ik EL AT E A

A, BEAR, BN 3 AR 2R A N NG A iy
AR T 2 A A | R e DS o 24T W) VR 3 vy 7 22 kL
Yt PRI KA TR U BSs

21 =AREEA SR I R HO e L (%) — b 2 o 1A% |, H
H BRI — A R R A R A8 bR FH T 21 =45
R RUSE PP , 6T, AT BACKE Y ik Cd BoAR B T /B 3 B 5
R YL AT 3 T G ZH YL A CA-NOR Bl &4
AT, AR 21 == mp AU PR 1A kb . s,
I BAE T 21 =R & CpG 1% DNA FIEAIR S HEAT T 5
R, TIROF TR R ST 21 ==
DRV FAT 9 B350 % 27 431 A A 1T BB, (LA AR A
KB 21qCpG 1 DNA I ARIR 25 7 ) — il e o o 8 — 3,
JEHEH 21qCpG 5 DNA H AR A nT AR R ik ia] 5L ) 2
W fL2EARC, AR T 21 S tfk | CENP-B AEFI
a—TUE DNA Z8 S04 21 AR Fip XU TG i 5 Bl

Klinefelter £5 & 1iF (47, XXY ) J2&— il 5 WL 114 1k e £ {4
AR HLAS AR IS0 BT B R Y (O A 53 B 1 it
KM AT 2E . HIBA &R Klinefelter 283 X YL i iR 25 220 X
) o T2 DNA HRIE B P8 2548 S 5 e o OR B 4y
BN, M &I Klinefelter 2 M WEERY X YLt k5 22
BEIX a- T DNA BRI EIEH NE L85, Xt 22
T 16 RGE AN I X Y o R 2R X o- T2
DNA 25550871, A B T Hi5 Klinefelter CEGTERY A A

IR PRAH SC B 1) A0 LS AL A B9, Ryl R ZE B AH 5G
PRIZIR S L AR R R T A AR TBE
3.2 JEIGHLNARIR

FEXHI RANZE | SR A0 20 B 7 A 20 M s A% 2 1F
Ferh, BIBAATRBE A VE 29 P 5 Y R A2 856, g ¥
KAy FACE Rk . I, A 2004 4ETFUR , A BOCEBIFSE 7
TF) 4 RS B U 1) B R —— IR IR R R R AR A 4k
TR IR = A AR A o F A, R A2 AE B AU 1 1 64
A ) AR 2
3.2.1 WIS AMICHE TR0 BB 412 e,
PRFIRIERLAFA ST 2eA . FIFHTEAR LongSAGE J5 i a
TiAe /N BV AR A A S 5 AR S DR 33k SO | R i
£ 156 > E R IEARSE (1 AMARZEAEER 1 AR, 24015 B
2200, 86 A BRAE 5 4 UR I E) -y PN RS 14 T 25 Bl AR 25 DA
5, i, A BASR I P E K P38 AR | X — R el R R 21
WUBMARZSIEA T T — 2 %0 PR BRI, B8 & Ik
A BTt T i/ BRI R A (2372 0,

AT ) FH 25 1A T AL A X /N BRIV B A BT P

HIKSREIRFE A R 2R RIRIA T8, SREANED
90 2K [ 50 43 116 245 PR 5 N3 TR 05 55 2 7E 2 A% DAL Al o
A5 G W5 B AT, B0 36 MEA S TS IRIGHA B
A

LA e o, B A T S 35 DR 2 1
5, RIS TR IAAE AR S 4 F SR BE e T S SR
322 WRFRAE A DG F I % ALl sy HIBAFEA] 2=
3BT B SRR L R SRS B N8R 14 BA U cireRNA Al
miRNA, FJE7E G IR A S5 iR IRAHOC , SR 5 TE 4 IR 5
AR K RE TR BB AR i ABEAIE , R B AR ML

AN T . OZ AR s A F(leukemia
inhibitory factor, LIF) & R A i 2 45 Il ad 55 LIF 52
TR I gp130 2 FAAHELAE FH I ZE R IG AR A h & 45 F B4R 5
G, B BRI K BRAE S S VR = IR B SR B 41 2T 209% 1905 1) TG
LIF &35, HAEIG R L B0AIE T 550 i R AN 3 AN A L
A3 7= 0 PR R TR R A Y P I LIF 3 2k Bk
HRFFEH, Q38R T NM23 7E PI3K-Akt-mTOR 5 53 A
SN A VA TR PN S AN R A AN Ak T R e
FECHSEREE AL E AR | S BT IR 2R I, (D3 e S PR B T
Ji5 DNA B JEAL A2 B (DNMT1 . DNMT3A Il DNMT3B) )&, 1
PR E P S A O SR 0 5 SO 4 M e R A, BT KB R T
DNAF JEAb R ALAE i S 55 MG AR A R v 5 P e
PEAR IR0 @) YA R B Z 0] 53K Esrl . CdhIFPgr
LA SR Y 3N X b Sy IR R PR A %
PEHEST 3 W BT 2 A A B Al 1 A A A DG X
FERREAG, BIRA T 1B i AR A SZ A5 B A5 6 R 2 P 3
AR DA R G & B i rf PCP {5538 i 1 3 il 2% )
AE, IF RSN R B Rk = ] 34 SRR U iR £ & A S AL D
UIReSw , /i Abie 12 25 IS AN F S 5 3R
THTFH R Z FE R ETIRER T R, @K EK
i 8 AR PISK/AK {5 5 30 B A F AT TR 75 P s 40
PRSP 2 M R PSS AL | U N BT P
SR AN M B Ak 2 R A S, T LR UIR 0T R S ) i
AT i KT 5 3P P 4 A Y A 1 e
Kz —252, @ 7R TS 5 % B THBSI
SRHE N 2 5% 57 )2 A0 D) i B R Y T R IR A YR &6 SR s,
QX g 2 v i e 30 ) HoAth 22 5 B3R 3 N R (I T RBIEAT T
Iz MR IWESE , I & B85 W 25 5 IK . KRAS SLP-2 |
FOX03a.,CD28 PI3K/Akt .mTOR 7E T~ &5 PN JIE 78 32 M 1 7 LU
T gt BEA b 1 v 2 A B/ RO,
3.2.3  miRNA Al circRNA 7ERIGHEA AR FEAH HTBA
IS B 238 H AR 2 /N B 5 DI R i A A s R A
25 5255 miRNA I circRNA #H4T 72007, & B LL &
i) miRNA il cireRNAP | [GlAF IR 257 T G R E & VT
B circRNA Rk FE FHgE—2BE T . miR-200a 2 ik
3 b I 0N R T R A R DLER 2 P R R S B IR 2k
e miR—141 76 R JiG  R J5 400 1 U v 2 44 i B4
miR-193 i i 877 GRB7 W £ XS 5/IMRTFEMWGE



— 1128 —

BRERKFZER 2021 ££55 46 £5 9 #7 ( Journal of Chongging Medical University 2021.Vol.46 No.9 )

PRI miR=21a 38340 ) Pded4 S 450 B 20 i i 71
3.3 RREIRFE FA AL A GG AL BT

IS Y ANZEATE | ARG A G R T W
TERsEma 2 3802 &k, AR FBF R T — RIS
R IR M A % B RIS, Rt

AR W5 78 . OB WOk 5 R 98 77) DBP % 73 1
G [ Y T 2 A o5 T DNA 451455 50 28 00 0 o] B9 40 i 5 —
YRIES 3 4 AT 0 R 4R 7R T 2 BRI iR B0 85 2R 6% T
DEHP fifi [543 70 b ) 5 3508/, A A B3 22 | T s on i
TE i B A2 206, IF 32— 25 [ B T DEHP i@ i AMPK -
SKP2-CARM1 {5 538 I 0E F W3- TR, IEAA e R A
PRI ST RE R M AR MWIEE KT, A
X EPE AT D) e 7= A KR R SE R Q& B/ 2
WG T AR B CeO2NPs 1] SFHUNEUE s N L, HRHR
W iR M TRERERS AT B8 iR BRUA T 0% 5
RNRIEYRE SR, o CeO2NPs FE 5| KGR 5T EN
JEE NK (uNK) 451k % 77 20 12 28 A4 BT A 5, (B2
FUUESEZE AR 5% T ORTF (a) BE (BaP) Al HHEIRIGHELA T 1
W B MBS SZ Pkt e ST LR D B R IR 255 )
WFEAMER R ZE08 ), S EIRE TREE R A A G
AR & AR, HBAE 388 T BaP X 22 L4 O 51 1A
TIRERISZI B BaP S0 25 R O IR L il it
T Noteh {55380 K, 458 35 35 14K IM0L5° 190 2% 114 440 2 LA R i D
B 2O K HAZ K MT1 MT2 BYZEIK o B Ab N, 75
B S5 0 2 0L T, DTS 1) 2 T 55 A 1) PN B Ty -,
@ Al 20 15 5 E AR O ERK R INK, 2 2 200 6 3
T, BE KO AES, OUESE T4 R MG H] (ETH ) 2 7%
AR EUNR TS RSN D R G 2R AL WAL AZ 46 | R BUR
RAEYRES 7, GPR120 Z 543 T ETH BE&5 R BIEALZ
P, @UES: T2 I IR F IR 2 I, N T
DA RS8R A 52 45 VRGP A2 BHL A QB i T el /b | il i
£2 P4 ZXELAER Z (55 00T I8 T e B ik =2 0 14 J5
RO, _RRFTTIE R T S S IREE S X A il M e B R
SR B RS A A B s T B T E A
3.4 A EIRBL R AR F AT R

AT BN Xk o 4 o 15 B P B R SR B TS e R ==
AT T — S BRI T ZREREIL S5 A L L (L2
AW AR ST DX R B K AR FRR & Ph> Il He> (1 15
T RE AN | R 1) R AL LA S A e A
Heg 5| AR REFHLAY L 30T, ISR 1% 7 ik 1 5 k
FUREHEE | TS BIREE b He i) RO B SR 4) 0 3 Bse-=); )]
FHATRIGR A G RALG B AR B BRI 3 T 2 Fioi
TR R A S BOARG SR S T ZEN H T-2 B 11
FE PRI A PR R A A T R P R | R AR R
BB T ST AR s RIS RS T R IR
AR T B H AR SR,

4 SREHNHARTEREE

FEARARDIFFE T, P AR 2 0 SR NS A 40
KB BATURES RO F F PRI 5%, E 507 )
(ORGP
4.1 JEdRE T A ARIT T BT M AEAR K 4 g 22 AL

A RSN 15 RS AR AR SCHEE I R I, F
FEL | RIRIG-F B RN 0TI IR PR T R, s
PR AR TE 73— B P A IR 2R P SELATL 1 5 1)
T YR AEFF 1 2 v G PR A 21 21— Wt S P ) A D A
)R B A o O 55 A0 DG B B AT YR I A 1) DGR B, F 7
YRS AT R B AE & A 5 T FE A 48 RN & A
U YRAR SR RS2 I6 T TR
42 BEFET A9 5T HUH

LR N IR R AU 2L s AR | & ST R IIB RTE AL
RN RETR T IBLTIBT S . 280 B 57 2 AT 2R oA ) G
TP, BF 5 6 2 200 M 7 78 Ak RN A AR i 28 )) R B TS
H A BRI 4 FhRIC , RS IR R B ) RE R 5 k)
T URES R R 531 Ay, AT B2 1 AR 28 A S %) A0 A6
TR YRV
43 HBEEAMNAALF AR

IR TIRATIR 22 T s OB AT R
BB AE BAE X R IG & BT IR 52, BB S S0 i
RE DA URAR BN K A i S A R 3R SR DG 1) 0] il
B BRI AR SR ZA R TR T i

ETTAT B 1257 A BA K T SRR 22 A iR KR DG
A7 5 G 24 T ast AT A ) S T 5 sl — e AR i ) 5 4
SR A BA A IS A ) DR

2 % X W

(1] WG, FRIHE, S8 2. AU R 22805 (Cd) YTy
PARBI)]. B REERF R 2242, 1990, 15(3) : 246-247.

(2] ERHE, S50, sKiE . AR R R Y Ok Cd 250025
WFELI]. AR 2 L2 2%, 1992,9(3) : 146-149.

[3] ERiME, W6, SIS, 5. 5 YO Cd 2544 BiFsE].
WL 1991,13(4):27-29.

[4] B, TR, SKIE , 55, AR RO Y R 2k S Y
WFFEL]. AR %R 1995,30(3) - 142-144.

[5] TiME, S5, XU E, 45 IEH ARG % B A gL o 1k 5k
M Cd ) ZESRIBEFEL. 1L, 1995,17(2): 1-3.

(6] e 8 M, TRk, %. HEP-2 4L (LA R FaE S
Kinetochore 28 5[ J]. 1 E4NMIAE Y%7 ,2011,33(2) : 136-141.

(7] ERCHE, BHGIR, BIGE. ANKES N EIR). EREEZ,
1987,16(6) :44-45.

[8] Xia YY,Ding YB,Liu XQ,et al. Allelic methylation status of CpG
islands on chromosome 21q in patients with Trisomy 21[J]. Mol Med Rep,



BRERKZEZER 2021 £5 46 B 9 #8 ( Journal of Chongging Medical University 2021.Vol.46 No.9 )

— 1129 —

2014,9(5):1681-1688.

[9] Xia YY,Ding YB,Liu XQ,et al. Racial/ethnic disparities in hu—
man DNA methylation[J]. Biochim Biophys Acta,2014,1846(1):258 -
262.

[10] Chen Q,Tan B,He JL,et al. Mutational spectrum of CENP-B box
and a-satellite DNA on chromosome 21 in Down syndrome children[]].
Mol Med Rep,2017,15(4):2313-2317.

[11] 2= 45,4506, Rk, 45, Klinefelter Z551F X Yo ik 2
REIX - T DNA ZE R[], 5 = 4B K424t ,2005,27(16) 1678
1680

[12] Ding YB,He JL,Chen XM, et al. Novel differential transcript ex—
pression identified by longSAGE in the mouse endometrium during the
implantation window[J]. Mol Biol Rep,2013,40(1).651-663.

(13] & I, FRoME, B WA S L vk AT /N B A
JEHE PR s R PRS2 VR B v [ A TR AR, 2004, 24
(4):54-58.

(14] S, FRIAE, RZE P, A /MR T A LIF LR IA S
e ZHER I SC A ] A% ,2003,25(1) :37-39.

[15] EREHE, fy s, St S Bk = a2 BAII LIF 5
[ FIA()]. 3845 ,2001,23(2) : 111-113.

[16] & W, TR, R S PR B > et 7 J 1 it
JEE L PR R A FSE (], 35t4% ,2002,24(3) : 251-253.
[17]  Zhang X,Fu LJ,Liu XQ,et al. nm23 regulates decidualization
through the PI3K-Akt-mTOR signaling pathways in mice and humans
[J]. Hum Reprod,2016,31(10):2339-2351.

[18] Ding YB,Long CL,Liu XQ,et al. Expression of DNA methyltrans—
ferases in the mouse uterus during early pregnancy and susceptibility to
dietary folate deficiency|J]. Reprod,2012,144(1).:91-100.

[19] Ding YB,Long CL,Liu XQ,et al. 5-aza-2’ —deoxycytidine leads
to reduced embryo implantation and reduced expression of DNA
methyltransferases and essential endometrial genes[J]. PLoS One,2012,
7(9) :e45364.

[20] Gao R,Ding Y,Liu X,et al. Effect of folate deficiency on pro—
moter methylation and gene expression of Esrl,Cdhl and Pgr,and its
influence on endometrial receptivity and embryo implantation[J]. Hum
Reprod,2012,27(9) :2756-2765.

[21] Long C,He J,Liu X, et al. Dietary folate deficiency in pseudo—
pregnant mice has no effect on homeobox A10 promoter methylation or
expression[J]. Reprod Sci,2012,19(12).:1268-1275.

[22] Geng Y,Gao R,Chen X, et al. Folate deficiency impairs decidu—
alization and alters methylation patterns of the genome in mice[J]. Mol
Hum Reprod,2015,21(11) ; 844-856.

[23] Geng Y,Gao R,Liu X, et al. Folate deficiency inhibits the PCP
pathway and alters genomic methylation levels during embryonic devel-
opment|J]. J Cell Physiol,2018,233(9):7333-7342.

[24] Zhang Y,Gao R,Zhang L, et al. AMPK/mTOR downregulated
autophagy enhances aberrant endometrial decidualization in folate—defi—
cient pregnant mice[J]. J Cell Physiol,2021[Epub ahead of print]. DOI:
10.1002/jcp.30408.

[25] Zhang C,Wu J,He J,et al. The regulation of high insulin levels

on ovary apoptosis in early pregnant mice[J]. Biochem Biophys Res Com—

mun,2017,483(1):786-792.

[26] Zhang C,Yang C,Li N,et al. Elevated insulin levels compromise
endometrial decidualization in mice with decrease in uterine apoptosis
in early—stage pregnancy[J]. Arch Toxicol,2019,93(12):3601-3615.
[27] Chen W,Lu S,Yang C,et al. Hyperinsulinemia restrains endome—
trial angiogenesis during decidualization in early pregnancy[J]. J En-
docrinol ,2019,243(2) : 137-148.

[28] Zhang M, Wang M, Gao R, et al. Altered betal ,6-GlcNAc and
bisecting GleNAc—branched N—glycan on integrin betal are associated
with early spontaneous miscarriage in humans[J]. Hum Reprod,2015,
30(9) :2064-2075.

[29] Duan FM,Fu LJ,Wang YH,et al. THBSI regulates trophoblast
fusion through a CD36-dependent inhibition of ¢cAMP,and its upregu—
lation participates in preeclampsialJ]. Genes Dis,2021,8(3):353-363.
[30] Zhang X,Li BY,Fu LJ,et al. Stomatin-like protein 2(SLP2) reg—
ulates the proliferation and invasion of trophoblast cells by modulating
mitochondrial functions|]]. Placenta,2020,100; 13-23.

[31] Cheng SQ,He JL,Dong YL, et al. Characterization of calreticulin
expression in mouse endometrium during embryo implantation[]]. Biol
Res,2009,42(4):505-516.

[32] Shao R,Liu X,Ding Y,et al. Characterization of IK cytokine ex—
pression in mouse endometrium during early pregnancy and its signifi-
cance on implantation[J]. Int J Mol Med,2012,30(3).:615-621.

[33] Long X,Zhang M, Chen X, et al. Expression of KRAS in the en—
dometrium of early pregnant mice and its effect during embryo implan—
tation[J]. Reprod Biomed,2015,31(1):51-61.

[34] Feng Q,Hu ZY,Liu XQ,et al. Stomatin-like protein 2 is involved
in endometrial stromal cell proliferation and differentiation during de—
cidualization in mice and humans[J]. Reprod Biomed Online,2017,34
(2):191-202.

[35] Long J,Yang CS,He JL,et al. FOXO3a is essential for murine
endometrial decidualization through cell apoptosis during early preg—
nancy[J]. J Cell Physiol,2019,234(4):4154-4166.

[36] Liu S,He J,Chen X, et al. Costimulatory molecule CD28 partici—
pates in the process of embryo implantation in mice[J]. Reprod Sci,2014,
21(6) :686-695.

[37] Chen X,He J,Ding Y,et al. The role of MTOR in mouse uterus
during embryo implantation[J]. Reprod, 2009, 138(2) :351-356.

[38] Zhang S,Ding Y,He J,et al. Altered expression patterns of cir—
cular RNAs between implantation sites and interimplantation sites in
early pregnant mice[J]. J Cell Physiol,2019,234(6):9862-9872.

[39] Geng Y,He J,Ding Y, et al. The differential expression of mi—
croRNAs between implantation sites and interimplantation sites in early
pregnancy in mice and their potential functions[J]. Reprod Sci, 2014,
21(10):1296-1306.

[40] Li C,Chen X,Liu X, et al. CircRNA expression profiles in decid-
ual tissue of patients with early recurrent miscarriage[J]. Genes Dis,2019,
7(3):414-423.

[41] Shen LJ,He JL,Yang DH,et al. Mmu—microRNA-200a overex—
pression leads to implantation defect by targeting phosphatase and

tensin homolog in mouse uterus[J]. Reprod Sci,2013,20(12).1518-



— 1130 —

BRERKFZER 2021 ££55 46 £5 9 #7 ( Journal of Chongging Medical University 2021.Vol.46 No.9 )

1528.

[42] Liu X,Gao R,Chen X, et al. Possible roles of mmu-miR-141 in
the endometrium of mice in early pregnancy following embryo implanta—
tion[J]. PLoS One,2013,8(6):e67382.

[43] Li R,He J,Chen X,et al. Mmu—-miR-193 is involved in embryo
implantation in mouse uterus by regulating GRB7 gene expression[J].
Reprod Sci,2014,21(6) : 733-742.

[44] LiR,Wen YX,Geng YQ,et al. miR-21a inhibits decidual cell apop—
tosis by targeting Pded4[J]. Genes Dis,2019,8(2):171-180.

[45] Tu Z,Mu X,Chen X, et al. Dibutyl phthalate exposure disrupts
the progression of meiotic prophase I by interfering with homologous re—
combination in fetal mouse oocytes[J]. Environ Pollut,2019,252.388—-
398.

[46] Zhang Y,Mu X,Gao R,et al. Foetal-neonatal exposure of Di(2-
ethylhexyl) phthalate disrupts ovariandevelopment in mice by inducing
autophagy[J]. ] Hazard Mater,2018,358.101-112.

[47] Zhong H,Geng Y,Chen J,et al. Maternal exposure to CeO2NPs
during early pregnancy impairs pregnancy by inducing placental abnor—
malities[]J]. J Hazard Mater,2020,389.121830.

[48] Zhao Y,Chen XM, Liu XQ,et al. Exposure of mice to benzo(a)
pyrene impairs endometrial receptivity and reduces the number of im—
plantation sites during early pregnancy[J]. Food and Chem Toxicol,2014,
69:244-251.

[49] Li XY,Shen C,Liu XQ,et al. Exposure to benzo (a)pyrene im—
pairs decidualization and decidual angiogenesis in mice during early
pregnancy|J]. Environmental Pollut,2017,222.523-531.

[50] Yi T,Liu M,Li XY,et al. Benzo(a)pyrene inhibits endometrial
cell apoptosis in early pregnant mice via the WNTSA pathway[J]. J cell
physiol,2019,234:11119-11129.

[51] Liu M,Deng T,He JL,et al. Exposure to benzo(a)pyrene impairs
the corpus luteum vascularnetwork in rats during early pregnancylJ].
Environ Pollut,2020,259.113915.

[52] Xu HT,Mu XY,Ding YB,et al. Melatonin alleviates benzo (a)

pyrene—induced ovarian corpus luteum dysfunction by suppressing ex—
cessive oxidative stress and apoptosis|[J]. Ecotoxicol Environ Saf,2021,
207:111561.

[53] Geng Y,Qiu Y,Liu X,et al. Sodium fluoride activates ERK and
JNK via induction of oxidative stress to promote apoptosis and impairs
ovarian function in rats[J]. ] Hazard Mater,2014,272.75-82.

[54] Huang C,Wang D, Li N,et al. Exposure to ethephon compromis—
es endometrial decidualization in mice during early pregnancy via
GPR120[J]. Ecotoxicol Environ Saf,2021,220;112361.

[55] Wang D,Li W,Yang C,et al. Exposure to ethylparaben and propy—
Iparaben interfere with embryo implantation by compromising endome—
trial decidualization in early pregnant mice[J]. ] Appl Toxicol,2021[Epub
ahead of print]. DOI.10.1002/jat.4208.

[56] Yu Y,Yu C,Niu Y,et al. Target triggered cleavage effect of
DNAzyme ; relying on Pd—Pt alloys functionalized Fe-MOFs for ampli—
fied detection of Ph*[J]. Biosens Bioelectron,2018,101:297-303.

[57] YuY,Yu C,Gao R, et al. Dandelion-like CuO microspheres dec—
orated with Au nanoparticle modified biosensor for He** detection using
a T-Hg*-T triggered hybridization chain reaction amplification strategy
[J]. Biosens Bioelectron,2019,131:207-213.

(58] ImIfRHE, T . — T R A S A Al A
47 T, 21.201710803693.1[P]. 2019-09-06.

[59] Ma Y,Yu Y,Mu X, et al. Enzyme—induced multicolor colorimet—
ric and electrochemiluminescence sensor with a smartphone for visual
and selective detection of Hg*{J]. J Hazard Mater,2021,415,125538.
[60] Ji X,Yu C,Wen Y,et al. Fabrication of pioneering 3D sakura—
shaped metal-organic coordination polymers Cu®L—Glu phenomenal for
signal amplification in highly sensitive detection of zearalenone|J]. Biosens
Bioelectron,2019,129:139-146.

[61] Zhong H,Yu C,Gao R,et al. A novel sandwich aptasensor for de—
tecting T-2 toxin based on rtGO-TEPAAu® Pt nanorods with a dual sig-
nal amplification strategy[J]. Biosens Bioelectron,2019,144:111635.






