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Abstract:Objective To explore the changes of seminal plasma exosome microRNA-202-5p (miR-202-5p)
in male infertility patients and its clinical significance in male reproduction. Methods A total of 107 male in-
fertility patients who treated in the PLLA General Hospital of the Eastern Theater,Jiangsu Province Hospital
of Traditional Chinese Medicine and The First Affiliated Hospital of Wenzhou Medical University were select-
ed as the research subjects,including 53 azoospermia patients and 54 asthenospermia patients. In addition,53
healthy normal fertile men recruited during the same period were selected as the control group. The level of
seminal plasma exosome miR-202-5p was detected by real-time fluorescence quantitative PCR, the diagnostic
value of miR-202-5p in male infertility and its correlation with semen parameters were analyzed, the target
genes,related pathways and target protein interaction network were predicted by bioinformatics analysis soft-
ware. Results Compared with the control group,the level of seminal plasma exosome miR-202-5p was signifi-

cantly increased in asthenospermia patients (P<Z0.05), and significantly decreased in azoospermia patients
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(P<C0.05). The level of seminal plasma exosome miR-202-5p in azoospermia patients was significantly lower
than that in patients with asthenospermia (P<C0. 05). ROC curve analysis results showed that the area under
the curve (AUC) of seminal exosome miR-202-5p in the diagnosis of asthenospermia was 0. 664,the AUC in
the diagnosis of azoospermia was 0. 785,the AUC in the differential diagnosis of asthenospermia and azoosper-
mia was 0. 878. The level of seminal plasma exosome miR-202-5p in patients with asthenospermia was nega-
tively correlated with the proportion of a+ b grade forward movement sperm (= —0, 312, P <0. 05), and
positively correlated with the proportion of immobile sperm (»=0. 308, P <C0. 05). The seminal plasma exo-
some miR-202-5p was a risk factor for asthenospermia and azoospermia (P <C0. 05). Bioinformatics analysis
found that the target genes of miR-202-5p were significantly enriched in protein regulatory pathways closely
related to reproduction and sperm function. Conclusion The level of seminal plasma exosome miR-202-5p in

male infertility patients is significantly different from that in healthy normal fertile men,and is closely related

to sperm motility, which may be involved in the occurrence and development of male infertility.

Key words: microRNA-202-5p;

azoospermia

BT RE KO BT i R A BR TR A (g
B8, BN ORE K ML 2% . AT e R el 4k &
PR R AR B R G 5w R AR NI R EL R R
ok L 2ok 1A T B B RS ol R 2 SR R R Bl ke, H
PR R EARNEIE R E A 40% , H o THLH M A 524
BB . BRI g R RS 3K S A R R A A SR R
THMEAME ARG Z MM, TR 50 W R
RNA(miRNA) [ 7K -2 £ Bl 4 06 14 62 5 20 i 174 22 1k
T RS L R I L A 0% TORS ff M S e A B AR B AG  BE
A FRAR AR, T AR A AR B A AR S . AR B
7N W RNA-202-5p (miR-202-5p) & —Fh & %5 T
AR B M 2 AL A b ) miRNAY 7245 7 & A= aof
Hk S RIS . B AT, 6T miR-202-5p
FE 5 PER T E RS SR A0 WA v i AR Ak A DL R 5 R
W AR 38 2 40 BT miR-202-5p 7F B M AN B A B
R 3K A A R KO AR AL 025 S0 T AR AN E
iE K A R ok R R VAR B A AL BORE A OR R
mr,

1 #ENEFE

1.1 — %R SEE 2015 — 2019 4F 78 f# 45 75 3%
8 DX R B L YL T34 T s I B i s R R 2 i A —
B Besti2 ) B YR BAE B 107 ) 0 B 58 X6 42 L 4 i
18~44 % ,F-#(29.84+6.5) %, W WHO 2 Witr
YES A 45 AR A BELE GRS I R 53 B OFF i As AR &
1 500X g, B0 15 min J5 JLIE. Bk LK F =2 %O,
SRAE A 54 I LKS T % B >15X10°/mL,a+b &
KT <<32%, Wik h<<40% ], P ARBAER EIH N
WS I R FEVEA I IE W R AT R 22 it 2 4F LA 1 T oK RE
AEH ., SR R B M 53 i oy X R4, AR i
19~53 % - 349(28. 4 6. T % KW H HLA> BT 4 Wi 48
WIEEFEE N, B IEW T, WA E. 75X
3 1) 35 2R R R 2ok A T 245 90 3 5 % AR 0F 5 0 1 TR)
Ho HEBRARUE I8 PR AR B B I P A I AR SR
HoAth 12 PR R RN A2 ik AR T

male infertility;

seminal plasma exosome; asthenospermiaj;

1.2 &5 M HEVNHIEE SRS
(WLJY-9000 #&F 4 #r48 , db 52 F5 128 ) s B320A
MR B L T b 1 ¥R B O L) ) s BS60 & Y K IR
AL s EIF ST ) s XW-80A B IE & 4% (
TR 8] ) 5 LightCycler® 96 52 HF %% 36 4 &
PCR(gRT-PCR) ¥ (Hti + Roche 23 #]) ;2720 # PCR
X (EE ABI A F]) ; ExoQuick BRI A A4 53 25 12X 51
& (£ SBI A Al B g £k 22 vh i (32 [/ Thermo
Fisher A #]) ; Trizol i # (Z£ [ Life Technologies 2
A]) ;3 miR-202-5p PCR 5| # fil TagMan # £ (3£
Thermo Fisher /A #]) ; R # R & F qRT-PCR K &
Jt A H CAMV 2 %% 56§ . ANTP . rTaq fi§ . buffer &
MgCL)O) ¥ B TaKaRa 2\ A .

1.3 Ky ik

1.3.1 FRACRE A 5 R bR A K 4w 2L 4
3~7d, ARIEBCR M T TR H SN TR AR 5T
37 CIRE 30 min, W ALJG HEATRE R KA. KW
TEWRE 2 h .1 500X g 8.0 10 min ZEBRK: T 40 145
BRI, —80 CIRAE,

1.3.2 AWK KRR ALE 4 C,
3000 X g B> 15 min, B 100 pL. FIHWE T 150 pL
TR £5 28 i 0, AR 4l A0 1 A 4 B 5] & B A5 m A
63 pL ExoQuick 3F , 51 )5 B0 BEHUAM A4
1.3.3 AN IR S RNA FEHC e A58 2 Ay )
LAY N L Trizol 32548 BUAM A 1 B 5 RNA,
BEEFRARAR IR BGE R P A 20 pL AMEMES
O T AR A Y SR AR miR-2911 BLVA, P
54 5'-GGC CGG GGG ACG GGC UGG GA-3) ]
FHIE RNA $R B 22, 8 U 19 5 RNA
T 25 pL A% RNA B IR — L HiE (DEPC) K, £
T —80 CHRH.

1.3.4 gRT-PCR #ill >R A3 F TagMan £ 1)
qRT-PCR" K MK 3 AR s K miR-202-5p K.
% PCR R WiAA % 10 pL:DEPC 7K 3.5 pL,5X 2% %



o 1420 - EFFAR I EF2E 20204 6 A% 41 %% 12 8 Int J Lab Med,June 2020, Vol. 41,No, 12

ZErh# 2.0 p1L,10 mmol/L dANTP 1.0 pL, AMV &
EESEWE 0.5 pl, miR-202-5p ¥ %514 1. 0 pL.
RNA #5A 2.0 pL, RBZAFH 16 °C 30 min,42 C
30 min,85 C 5 min.4 ‘CHRAF. NN R 1 4F
B, qRT-PCR WK ZE K 20 pL:ddH,O 14. 77 pL.,
10X PCR & #& 2. 0 nl.,25 mmol/L MgCl, 1. 2 pL.,
10 mmol/L dNTP 0. 4 pL,rTaq @i 0.3 L, miR-202-
5p bR TagMan 54t 0. 33 pL,cDNA 1.0
pl. W ZF:95 °C 5 min, 1 MEH;95 C 15 s,
60 ‘C 1 min, 40 1E ¥, ¥ b B R H A X @ &
2% kLl Y AR B AE A LightCycler® 96 43 Hr 41 2
Xof A6 0 485 SRR A e — 1Y B AH 43 BT A5 19 Ce (5 (GRoR
A~ PCR & WINPT 5 B 35 18 150 (8 I T 28 175 1Y
TEHBO . b ACt = Ct (miR-202-5p) — Ct (miR-
2911) . B CAHYI M A N AR A E Z KW 3 K5 it
1HHAE

1.4 Sits a3 R SPSS23. 0 Ml GraphPad
Prism 5 FOEXT B ST 800 o0 M. IE SR B =
TR, 45 TR AEIES A TR R L M (P,
Po) s, 4L E) 3R I Mann-Whitney U K 55 5
F 2R TAEEAE 2 (ROC #i £ 20 H1 miR-202-
Sp iz W B MR FORE MY AL REs M OC M o B R A
Spearman A 5 ; & [ B 43 #1 R FH] Logistic [H 1543
Mo 184915 B 2 84 TargetScan, miRDB, miR-
PathDB F1 Metascape ™ il miR-202-5p 45 i #1 5L
PRI LR G A B R B B T (A)AH BLAPE R 4%, W20 IR 5T
miR-202-5p 2 5 B ARG IE L E R R A 57 T 1L
il . L P<C0.05 WZESAHGI¥E L.

2 % ES

2.1 KA WA miR-202-5p K FL#  gRT-PCR
ZER R, 5 X4 miR-202-5p 7K F[0.027(0. 011,
0.056) LA, 559K A £ 3505 2K A A& miR-202-5p 7K
[ 0.048€0.023,0. 137) B I (P <C0. 05) , Tk
I HB R AN AR miR-202-5p K[ 0. 008 (0. 004,
0.014) I & FEAR (P <C0. 05) s JCAE AE H 20K 3¢ b i 1A
miR-202-5p 7K P-4 55K 0E £8 3 W i B AR (P <<0. 05)
2.2 ROC g4 ROC Mk br4s 1 Bos ok 3%
AP R miR-202-5p £ W1 5505 5E 9 1 26 F AL CAUC)
5 0.664(95% CI.0.562~0.766), 12 W Jo K ik 1Y
AUC K 0.785(95% CI:0.698~0. 872) , X} 55 4% %iE Al
Toks fE BB F % 52 Wi i) AUC 2R 0. 878 (95% CI .
0.816~0.940),

2.3 BN EFE B ER KN WA miR-202-5p /K
5RWSE MM X Spearman i 5¢ 43 B 45 3
7 59 AT B RS K AP IR miR-202-5p /K5 a+b
W) Az SR F L & A OC (r = — 0. 312, P <<
0.05), 54 gk + L il &2 1E A X (r = 0. 308, P<<
0. 05) , Ml 5 K5 ¥ B o AH M - =0. 102, P=>>0. 05)
2.4 Logistic H[IH43 47 Logistic [l 15 73 # 45 5

TR LI R Ry 2 2 A8 R W R 2K AR IR miR-202-
5p & 59 K5 5E (OR = 2. 728,95% CI:1. 224 ~6. 080,
P<C0.05) FI LK 5iE (OR = 5. 417,95% CI:2.148~
13.660,P<C0.05) EAM G N £,

2.5 miR-202-5p ML WM 3 FhAE WG B b
LR I T 128 A miR-202-5p ¥ 7E 04 48 L,
LI 1, i Metascape ™ 47 #L35% H Ih fiE TR B AL
AR %3, K B miR-202-5p #3E PA BH B & 4R TR
Gk E BB A ML A5 5 5 S R A
K72 AE 2 VI AH G 19 2R 0 45 %L W 2, miR-
202-5p TN H0 2K F4 [ AR AR FH 09 45 40 A7 DL A 3.

TargetScan miRDB

A
a

miRPathDB
W E B O BRI RS, 3 Fh A ) (E B A A 2 W WO T 128
RO LB
A 1 miR-202-5p BEREKEWE EFEHN

GO:0009792 : AR

Hsa05161 : ZEIFF%

GO:0016570 : EHEE

GO:1905007 : [EEWT_LEER)@RMIBIE LSS OAMIAL

J GO:0045727 : BHRIEWT

GO:0060322 : HEHE
e ———] GO:0035020 : RacHES{ESIESNGZ
—— GO:0002062 : RAEEHHL

GO:0080182 : {EREIH3-KA= R
GO:0032870 : ‘IR MBHMAIRT
GO:0070316 : WHGOEGLTE

M141 : PID PI3KCI ili8§
GO:0000904 : SHUAXNBBTTHE

R-HSA-8939211 : ESRNBHESIEH
G0:0019827

GO:0045596 : (GRS HAIMIID
GO:0042176 : WHWEMS MM
GO:0022010 : PIEIHE AT BT AL
GO0048545 : HEMBEREL
GO:0001702 : FBBER/AL

o 1 2 3 6 7 8

4 5
—logl0O P

H 2 miR-202-5p B &£ BB S

MCODE1

HNRNPR

MCODE2
£ :MCODE1 }% 4 TGFBR2,TGFBR1,USP15,ACVRI1 #{ H.{E
FH R4 s MCODE2 5 4 RNF2,DDX3X, TARDBP,HNRNPR #f 4. {E
EICE
B 3 miR202-5p ¥ ZE 5 B8 E1E A W &



ERRIEFZE 200204 6 A% 41 %% 124 Int J Lab Med,June 2020, Vol. 41,No. 12 o 1421 -

3 it it

AR IR TT 22 Fh A 5] 28 80 41 g 4y W I R 8 A7 AE
FILF AR R b A 456 3% ot 3 L v 3 LB L
IR YRR R YR RIS Y JHL T A O 4 i R B T
TE 40 0 8] 38 TR A B A W Ak A b 4 R AR
WA BT KRB AN AR T & K miRNA, GER I
VN A E I TN = R NI =l e o A /R N
miRNA SRR E . VOJITECH %7 R 46 %
AN IR B K miRNA, 3 578 U B9 miR-
NA #iki., ABU-HALIMA %0 UBESE % B, 76 590K
it FB E G AN T miR-765 A1 miR-1275 i kK
B R TF R T miR-15a (9 335 K 7 B B AK, It
AN BARCELO %1% He g 1 O [R] 95 B 28 75 T K ok 28 %%
[B)KG 3% Ah W /K miRNA X IEWE T, KB 5 Fh
miRNA (miR-182-3p. miR-205-5p., miR-31-5p, miR-
539-5p A1 miR-941) AJ 1F Jy 43 WA B T A% S £8 3 W AE 1Y
HEYREY . LRI R R AN R miRNA
TR A B T VAN RE 4 bR R W 0 IF R K
AL .

ARHFGE K B B VEAS B AE £ 3 R B 4K 2R A ik
& miR-202-5p /K47 75 22 5 . M3 T X5 R4, 55 05 i
BFE RIS AR miR-202-5p 7K - BH & 14 i, 17 JC kG
JiE FE ARG H AN WA AR miR-202-5p 7K 7 B G R AIG L $2R
KK AN WA miR-202-5p A B ACH 54 AN B E B 4 Bl
LWitE AR, YANG %5 3 5 9 F & B, miR-202-5p
TE N %2 U ] 8 5 42 s DABAJA 25 BF 9T & WL TE
ZIHLAH miR-202-5p FEENM T XM, 244
B 40 L AF7E I . miR-202-5p 7E 4 i rh i kL X
Foft £ 58 200 A0 61 1k e AR 7R miR-202-5p 7 32 F5 41 g
B R T 0 B R T AE B Ah . QTU 45 i
BENCIF AT 2458 % B miR-202-5p FEAE T & A= o Fi o Iy
KAFAE . AW FTHEN TCAE AE (8 5 B T8 1 & AR B ag
A BE 20 M B =L S SO 2R AR AR miR-202-5p KR
W 5 111 S5 RERE FR B TS I RE R R ek s, S UM T
B, DT {52 0 55 A B 4 20 A0 WA PR 43 A G L X AT
AE O 2K A0 IR miR-202-5p 7K 7 I & 1 W 7E AL
il o AHESE ROC €8 5 B 45 S W R 2% 40 i 14
miR-202-5p X} 55 A5 G FJC RS 5E B9 % 91 2 W i {E
(AUC=0. 878) & 7 » #E/m A AP AR miR-202-5p A
BN BN TR B S S W AR . K OE 1k o BT 4
SRR 558 A BE R 3K AR miR-202-5p /K5
a-tb HHT 2 BREF H 8 DI O L 45 A Logistic [1]
I 4347 0 &5 L R 2% 0 IR miR-202-5p & 55 K i AN
TAERE R AWM ERNE SRR ETEES S T T L4
ks ¥z 8h.

W B M 45 3 R . miR-202-5p [ #E 5L A
A a4 RS T DD e A 2B B 4 A S ) B o
HZ5MEMBEEEH 50T, miR-202-5p
FEAH B AR H M4 LA C & 1 (TGFBR2,

DDX3X.RNF2,TARDBP) & # it i 5 A& & 4if 2% V) 41
5 YUAN SR 5 S B0 7 B S 0 A RS 80 o il
WS TGFBR2 {5 %5 il B% 15 5 R J5 40 i 08 7, ol B AR
ALK s CHE 2 B 58 % B, miR-322 (1)
T A e DDX3X B8R i /0N BURS B 4 0 98 T
MAEZAWA 21 8F 58 % B, 7e K T & AR i v, K
X E A F e ) 2 O B0y AR T 5 A B RNF2
B MRS s VARGHESE 4857 i 98 % #8, TARDBP
M58 Rk 5 B R TR A X, Mg RY
FUIHE S AN IR miR-202-5p B HB 43 40 3 DA 5 5k A
B 440 T B BORS % A B ML % U0 A 5% L T AR AF 9T
T Y 2 o E S A R DR A A R ik — 2B R BRI
4 = it

25 bR RS 3% A W AR miR-202-5p 7 55 K iF M
BRI R IE O E R TR R B I S TR
5 v R O SR 5 R RE N GRS RE % AR Y S B TR R
A . miR-202-5p % Y3 M 0 A9 42 1B A 48 i) L AT —
FEERME . miR-202-5p WHES 5 T H WA A
A VR B TR E (9 2 7 AL A AT AR A TR
JEL I RN S AR I

S % 3k

[1] BOISSIERE A, GALA A, FERRIERES-HOA A, et al.
Cell-free and intracellular nucleic acids: new non-invasive
biomarkers to explore male infertility[ J . Basic Clinl An-
drol,2017,27(1) :1-7.

[2] VOJTECH L,WOO S,HUGHES S, et al. Exosomes in
human semen carry a distinctive repertoire of small non-
coding RNAs with potential regulatory functions[ J]. Nu-
cleic Acids Res.2014,42(11) :7290-7304.

[3] YANG Q,HUA ]J,WANG L,et al. MicroRNA and piR-
NA profiles in normal human testis detected by next gen-
eration sequencing[J]. PLoS One,2013,8(6) :e66809.

[4] QIU W,ZHU Y.WU Y,et al. Identification and expres-
sion analysis of microRNAs in medaka gonads[ J]. Gene,
2018,646:210-216.

[5] World Health Organization. Laboratory manual for the
examination and processing of human semen[ M |. 5th ed.
Geneva: World Health Organization,2010:271.

(6] Wbl , 1B, T DU, 45 R 1 s 25 6 AiE A8 LR W Ah
WA miR-194-5p 7K B Fo il PR A B LT ], e R G 9 2% s
2019,37(5) :321-324.

[7] WANG C, YANG C,CHEN X, et al. Altered profile of
seminal plasma microRNAs in the molecular diagnosis of
male infertility[JJ. Clin Chem,2011,57(12):1722-1731.

[8] ZHOU Y.,ZHOU B,PACHE L.et al. Metascape provides
a biologist-oriented resource for the analysis of systems-
level datasets[J]. Nat Commun,2019,10(1):1523.

[9] YU S,CAO H,SHEN B,et al. Tumor-derived exosomes
in cancer progression and treatment failure[ J]. Oncotar-

get,2015,6(35):37151-37168. CFH %8 1425 T0)



ERRIEFZE 200204 6 A% 41 %% 124 Int J Lab Med,June 2020, Vol. 41,No. 12

+ 1425 -

T — RS,
4 & it

ZE LTk . CKD3 ~5 W e 776 COR /K Y728
k., i % CKD (¥ g ,COR K EZ Wi A5 . #47 COR
Rl ml R R CKD W2 I R Y7 0 15 AL 4 it —
5%,

£ % Uk

(1] E05 EhBRHa, DK 15 18 1 W I S0 F o o XU, 3 £
B Y 9 F 5 1k J [T 1. o 1 a0 9 v 4k, 2018, 17 (11) - 766-
768.

(2] ®EE. B, B 5. 180 8 U - 00 0 A 0% I PR Rz
FHEA L], 4276 22,2018, 33(12) :1507-1512.

(3] =IBTC, 44, 28 AKSE& 4 X008 e 0912
ML) KB B 2 5 A, 2017, 14(5) :599-600.

C4] WRIE M SR A0 3, 25 18 M B R 4~ 5 AR E M iR
HIET R S B R o [T # B R 2 i (R B0
2013,53(12) :53-55.

[5] National Kidney Foundation. K/DOQI clinical practice guide-
lines for chronic kidney disease: evaluation, classification, and
stratification[ J ]. Am ] Kidney Dis, 2002, 39 (Suppl 1) : S1-
S266.

[6] AFSAR B. The relationship of serum cortisol levels with
depression, cognitive function and sleep disorders in chro-
nic kidney disease and hemodialysis patients[ J]. Psychiatr
Q,2014,85(4) :479-485.

[7] ESTELA M,ALEJANDRO L,DIANNE B,et al. Dynam-
ics of salivary cortisol in chronic kidney disease patients at
stages 1 through 4[J]. Clin Endocrinol (Oxf{), 2016, 85
(2):313-319.

[8] POPMA A,DORELEIJERS T A H,JANSEN L M C,et
al. The diurnal cortisol cycle in delinquent male adoles-
cents and normal controls[ J]. Neuropsychopharmacolo-
2y,2007,32(7) :1622-1628.

[o] W ORVL, AR B w5, 2R 3 Ik 25 & 1E 8 1
TR R B RV b R B BT KT B S I T
JE BRI 23 A [T ). o B 46 35 4% 2. 2020, 35 (2) 2 149-
155.

[10] B, dRAE  BRh. 12 4 B E G 3 IR 55 M 28 K A=
BLE B BIF 5 28 J [T ). b A2 8 I8 4% 7K, 2019, 35(8)
630-634.

[11] DRECHSLER C,RITZ E.TOMASCHITZ A.et al. Aldo-
sterone and cortisol affect the risk of sudden cardiac death
in haemodialysis patients[ ] ]. Eur Heart J,2013,34(8):
578-587.

[12] SORIANO-RODRIGUEZ P, OSINIRI I, GRAU-CABRERA
P,et al. Physiological concentrations of serum cortisol are
related to vascular risk markers in prepubertal children
[J]. Pediatr Res,2010,68(5) :452-457.

(137 ARARAT Ve, A8 4 8 Mg 0 1 380 580 B0 T FE e R R (T .
AU It 55 2 3 R L 2009,30(1) 1 173-175.

[14] B4 /b 53, =i AT 55 6 A B 3R C L LIRF L IR
2 RBRACTFEE D Re i 05 b il R iz Wi (i L) . B |
P 24 %, 2011,8(10) : 26-27.

[157 X BR A A DU Ay i PR 0 R e g el [ ). <
R BT 435, 2014,6(3) :129-132.

L16] AU 18 2L B T B AN 4 58 25 A W) B 39 0 785 16 % Ak &% L s
PR3 LT Hh I R 5, 2014,27(9) : 1087-1088.

A H 1 :2019-08-12 &8 H 1 :2020-03-17)

(E4EHS 1421 5O

[10] MACHTINGER R, LAURENT L C, BACCARELLI A
A. Extracellular vesicles:roles in gamete maturation, fer-
tilization and embryo implantation[ J]. Hum Reprod Up-
date,2016,22(2) :182-193.

[11] ABU-HALIMA M,LUDWIG N,HART M,et al. Altered
micro-ribonucleic acid expression profiles of extracellular
microvesicles in the seminal plasma of patients with oli-
goasthenozoospermial J]. Fertil and Steril,2016,106(5) ;
1061-1069.

[12] BARCELO M, MATA A, BASSAS L, et al. Exosomal
microRNAs in seminal plasma are markers of the origin
of azoospermia and can predict the presence of sperm in
testicular tissue [ J]. Hum Reprod. 2018, 33 (6): 1087-
1098.

[13] DABAJA A A,MIELNIK A,ROBINSON B D,et al. Pos-
sible germ cell-sertoli cell interactions are critical for es-
tablishing appropriate expression levels for the sertoli

cell-specific microRNA, miR-202-5p in human testis[ J].

Basic Clinl Androl,2015,25(1) :2-8.

[14] YUAN J L,ZHANG Y T,WANG Y. Increased apoptosis
of spermatogenic cells in cryptorchidism rat model and its
correlation with transforming growth factor beta type Il
receptor[ ] ]. Urology,2010,75(4) :992-998.

[15] CHE Q, WANG W, DUAN P, et al. Downregulation of
miR-322 promotes apoptosis of GC-2 cell by targeting
DDX3X[J]. Reprod Biol Endocrinol,2019,17(1) :63-67.

[16] MAEZAWA S, HASEGAWA K. YUKAWA M, et al.
Polycomb directs timely activation of germline genes in
spermatogenesis [ ] |. Genes Dev, 2017, 31 (16): 1693-
1703.

[17] VARGHESE D S,CHANDRAN U,SOUMYA A.et al.
Aberrant expression of TAR DNA binding protein-43 is
associated with spermatogenic disorders in men[]]. Re-

prod Fertil Dev,2016,28(6) :713-722.

(W B3 :2019-12-02 &[] B #1:2020-04-05)



