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YL PEARS BB miR-551h AT AS A K JUG K 1

AR m o e RUVVER TR RS RART (1 TR E P ERE a. BHEAL;
b. KB A R R 21002952, FFARUEEERE a. AEFHEEFHLG b, BERAL.FF R 210002)
W OE.HH Ao FIHERFTESLEZHE miR551b K-F T KT EEASRRFTEMY 5 FAREWO T
ik AR 2008F 11 A~2015 F3 A LA TEERAMES PO A EPERFANS HL 6 026 F 'i7l';11 I B
HRFEAEEN 34 plF R IR IER AT F A :&#a‘ﬁ-m;k.@%&ﬁk e o T R S N O I o
BT ER aBAFWH atb B F IR OHBL AN o BF BREHERE AFR . REBERKT., SHELEE
PCR a‘iﬁw uantitative real-time PCR,qRT-PCR) # i fo FL 22 55 45 s AE AR FAME A 2 B R EH A F B AR F miR-

551b &% T AL Lt AT H B miR-551b s RN A B4R A MR Aisrfaxn, R qRT-PCREZRE T, EF
F 44 miR-551b /K-F 4 20. 63(9.59,37. 83)fmol/L. 5455 & & 4 62.29(25. 22,101. 43) fmol 14zigif4ﬂi}r
‘il’ FH(U=297.( O)'iﬁ%’ﬁﬁ ’5?‘%’%%? miR-551b &K -F % 4.70(2.41,13. 71) fmol/L. 3 E% A F 2080 B B 1K (U=356.00), £
F¥HREAF %I FEL(P<0.001), 22X H& T AE4F 48w & (receiver operating characteristic curve. ROC) 4 #1 % = .?Fg ¥
miR-551b X 458452 . LA &4 5 B A F 4169 ROC w1 & F @A (AUC ROC) 45 % 0.810(95%CI 0. 718~0. 902) F=
0.772(95%CI 0. 667~0. 878) ; % 7| 53 # 52 Ao LAy 42 % & 69 AUC ROC 4 0. 932 (9 )5 % CI 0. 885~0.979), Spearman #k 48
EMSME T, BHERE EFHMHE miR-551b K-F 5 4F % E (r=0.735) %Fl%r’fz’r()* . 643) a BAFF B (r=0.672)
atb BT A (r=0.682) & a-#EH (r=0.375) 2 EMM X, ZFH AALTFENLGY P<0.05), BF & Hwas
RET.BRERFEEZHE miR-551b R-FEMHTZEZ R FIRIAN K (S=0.618, P<<0.001.&E ¥ =0.368), #Z 4w

)2 5 A B AF B miR-551b A A [ OR = 24. 889(95%CI 5. 302~116. 843) , P<(0. 001 JF= £ A5 [ OR=6. 303(95 % CI

1.316~30.179) ., P=0. 021 |#9#H L AR £, Lt FIHEHEAFEEEZHE mRSSIbARKTFS EFAFTIRAEALANS £
F AWM FEREAETNENMAR ABIRABERT EEMN T H LN T HOHE ST ARED.
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Abstract: Objective To investigate the alteration pattern of seminal plasma miR-551b in infertile men and further evaluate
the diagnostic potential of seminal plasma miR-551b as an auxiliary molecular marker for male infertility. Methods Semen
samples were collected from 92 infertile men and 34 age-matched fertile controls in Nanjing General Hospital and Jiangsu
Province Hospital of TCM between November 2008 and March 2015. Semen parameters including sperm density. motility
rate, the ratio of grade a spermatozoon and grade a-+b spermatozoon,as well as seminal plasma biochemical indexes such as
alpha-glucosidase.acid phosphatase, carnitine and fructose were assessed. Quantitive Real-time PCR (qRT-PCR) assays were
used to determine the concentrations of seminal plasma miR-551b in the patients with asthenozoospermia, non-obstructive
azoospermia and fertile controls. Statistical analyses were performed to evaluate the clinical value of seminal plasma miR-
551b for male infertility as well as to assess the clinical association between the levels of seminal plasma miR-551b and other
semen and seminal plasma parameters. Results The seminal plasma levels of miR-551b in the asthenozoospermia group
[62.29 (25.22,101. 43) fmol/L] were significantly higher than that in the fertile control[ 20. 63 (9. 59,37. 83) fmol/L](U
=297.00, P<C0.001), but with markedly lower concentration in the non-obstructive azoospermia group [ 4.70 (2.41,
13.71) fmol/L] as compared with the controls (U= 356. 00, P<C0.001). ROC curve analysis showed that AUCs of miR-
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551b for discriminating asthenozoospermia and non-obstructive azoospermia were 0. 810 (95%CI 0. 718~0. 902) and 0. 772

(95% CI 0.667 ~ 0.878), respectively, and that the AUCs for differentiating asthenozoospermia and non-obstructive

azoospermia was 0. 932 (95%CI 0. 885~0. 979). Spearman rank correlations analyses showed that the levels of seminal plas-

ma miR-551b were significantly associated with sperm density (r=0.735), motility rate (r=0. 643), the ratio of grade a

spermatozoon (r=0. 672) ,the ratio of grade a-+b spermatozoon (+=0. 682) and alpha-glucosidase (+=0. 375) ,all with sta-

tistical significance (all P<C0. 05) in male infertility. Multiple linear regression analyses revealed that seminal plasma miR-

551b was independently associated with sperm density (8=0. 618, P<(0. 001.adjusted (+*=0. 368) after adjust other co-fac-

tors. Furthermore, logistic regression analyses demonstrated that seminal plasma miR-551b was a potential risk factor for as-
thenozoospermia [OR=24. 889 (95%CI 5. 302~116. 843), P<C0. 001] and non-obstructive azoospermia [OR=6. 303 (95%
CI 1.316~30.179), P=0.021]. Conclusion The levels of seminal plasma miR-551b in patients with male infertility were

significantly different from that in fertile men,and closely associated with sperm density and motility, which indicating that

miR-551b may be a novel auxiliary molecular marker for diagnosing and differentiating male infertility.
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ANFREZE TSN KLY 1590 F 1R
H HPEERNESHATL LY, BA B %®
ANF W2 W7 1 AR W LR A L P o s RN
PRl 53 BT S8 AL 1% A B 2 ) (B T HER X 0 A F 5
PO (AT SR A5 BRYD . B3/ B B A% R (microRNA.,
miRNA) J&— 2 7E A F 2L s 9 b ik Ak &5 B ) <7
B/ 4 7 AR g 65 RNA, 7 o 5 58 5 7 (5
RNA3 st Al B 78 7 51 58 4= o A 58 4 6l 3 fic X 76
sk Jm KPR AT B R R ik, AER R,
miRNA " Z 252 WAE B FEEGAELRE,
HEESESBEATEVA S, T E L5
R HFLN MR PO EAFE RELRDE
miRNA, H B HA T EF K miRNA £ikigs
EEERTB AR 2R, — S K miRNA 7£
BEPEIN P E REN L, BREN B AR
TR ARSI RE™ . miR-551b &N 3 5
Yo R Ga B 1) — Flr 55 240 R 38 R RN O T AH OC HY miR-
NA.TEZ F b 5 b #2822 00 8 = /5 D,
TR B, miR-551b 3t PR B k% 1 2 22 85 1
K72 shge S A R T e S 5 T i vk A i
ARG KRB NG A EAEART B R
FeR AR AR BT KR H AT AR WA,
R, A A 5% 40038 1 I 55 1 S B R OB RS R
miR-551b /K R HoK 2 5 B AT X
FBANE N B AT B R B o bR S T RE .
1 #RFnA*E
.1 #Fsexr % BEHL 2008 4E 11 H ~2015 4 3
HAELHE B B B R T2 MR mt 6 B B AR g B
FHL I BYEATIE B E 92 i, Hh JEAERH
PETCHEAE B3 46 1], 5905 A 8 & 46 ], AR #E 19~
41 % AR 29. 12 44,46 %, A HbRE R K
FEVEA NG IEH HR AT RE 22 RSt 2 48 DL b i ok fig
B HEBR AR M RS R R Ik it ok LRy L A ik
R S HABE . IR ECEA 14 LU
/N E # AT B R 34 L AR 22~47 &

BIAERE 30+4.89 X KEWM S B IEFEF N,
FB I TONT R R A A SR A1 0 1) 32 oA R R el AT Ao 25 90
KRB W ATEE AR 3~7 KR dow T A A B Ik
R T THRE SN THEA &, & 37 CHEIRE
R E 30 min, WAL 55 1 500 r/min B0 10
min, LA 12 000 r/min B> 5 min, B 3%
HAFF—80°CHREH.

1.2 E 2R 2 ALE KA (pH=4. 3,3 H
Sigma-Aldrich 23 #]), 2 RNA Yy DEPC /K (3
E Sigma-Aldrich 2Y &), ¥4 % 5 &5 5 N
B TCK B 1 E 2 4E 2= 3 R A ®)D L ANTP,
AMV ¥ # i .5 X AMV buffer 28 ¥, 10 X
PCR buffer 2% # ¥ . 25 mmol/L MgCl, . it #4 f)
rTag DNA R & 8§ (¥4 B TaKaRa A #]); has-
miR-551b # % 5% 514 .qRT-PCR 5| ¥ Je #8441 &
KA EEE ABL A5 ; A T4 M hsa-miR-551b
SR (_E W Invitrogen 2 F)) ;2720 K5 PCR
.7300 52 B 28 0% B PCR X (£ H ABI 2
F)D  H IR E B ML (B320A B3] b 1P B0 HL
J7) 55418 B #4 Uk B 0 ML (Eppendorf 22 ®)) 1T
AP BhORS W0 BT & 48 (CASA, WLJY-9000 ¥ 1
SAHEA, AE A S A FDD s BS60 BUHE I K 8 4 (b 5T
HESFR %)) s SAS67120 &I 4l K AL (Millipore)
AT s Vortex-Genie2 W i€ IR & #% (3£ [H Scientific
Industries 22 &),

1.3 FIuk

1.3.1 ORI RNA $& . #0880 40 i W0 &8 7 /)
0L SR R T K A T -G 32 R AT A R R
RNA, {3 RNA JLHEZ 75 ml/dl JoK 2 B3 %
iy T J5 % T 20 pl DEPC KIFRAFET —80°CH TR
2 miRNA 5 ,

1.3.2 miR-551b ¥ 5% 5% I 5 ) 2% Ot 7 7 PCR.:
DcDNA B4 A5 3% miR-551b Wi %% 5% PCR 2 W/
BARZR A 10 pl,A135 10 mmol/L ANTP 1.0 pl, &
RNA i DEPC H,O 3.5 pul,5X AMV [iff 2% #h W
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2.0 pl, AMV 56580 0.5 pl, RNA FE4d 2.0 pl,
miR-551b Wi 519 1. 0 pl, 3905 5 ) W 41 K
BRFEZH H:16C 30 min, 42°C 30 min, 85°C 5
min. 4 CORAFE DR 1 ADEH, @5 r %
JsE & PCR K miR-551b 7K : qRT-PCR JZ Jii
RZ& :10 X PCR buffer 2.0 pl, 10 mmol/L. dANTP
0.4 pl, 25 mmol/L MgCl, 1.2 ul, fif # ) Taq
DNA B4 0.3 pl.cDNA 1.0 pl.miR-551 F.F
W51 M TagMan R4 0. 33 pl )5 i ddH, O %b
RN AR R 20 pl, qRT-PCR S 4% F S 72
FZH8 95 °C 5 min, 1 PMEFH;95°C 15 5,60°C 1
min, 3£ 40 MEH . K miR-551b ik g KT HE
2 TR L A A ST RS L R R oA i 4 B R
AR CfETHR . BAFEA miR-551b & Wi &
=% L. [ L DEPC H, O FA: X} g,

L4 ot o ar BlRgEit R SPSS 16. 0 423t
B AEF Graphpad 6.0 8, #5K miR-551b & &
P LB (U4 B B0 [M (P, Py 3R JE R
JEZH Mann-Whitney U K23 407 | oA = 241 )RS
H miR-551b /KM GE it 2: 2 5. i2 FH ROC il £&
3BT miR-551b X H MR F B E W H Bz W 1.
K Spearman Bk & PE 3 M kS K miR-551b 5 H:
HAE BR8] A E . RS 2% miR-551b 5 5 ¥ K & 4
PRFRRMEZHEMEIH 5. L P<0.05 N ESFA

IEHATAMLL, SRR ER % EE R LRI
FEX K FE IR, ZR A% 2 L (P<
0.001) ; TCHGIE B E NG % BERNTE A E . 5948
iE TCRGAE B8 3 RS R AR AR RR BB o B 2
A, o Ath 8 A A0 R 1 1R W L PR L SR BE KT 5
TEAH 22 F Y RS T2 L(P>0.05)

2.2 ¥ miR-551b KF#n SE®EAFTYH
[20. 63 (9.59,37. 83) fmol/LIAH It , 55 K5 4iF 28 # K
I rh miR-551b & & [62. 29(25. 22,101. 43) fmol/
L 80 (U=297, P<0.001) , TCK5 IiE B H s
W miR-551b & [4.70(2.41,13.71) fmol/L]
5 2 AR (U =356, P<<0.001) , oK i 5 3%k 3%
miR-551b 7 i &8 55 /5 4 8 & N B B AIL (U =
144, P<<0.00D) , = F ¥ HAE G E L.

2.3 ROC w2 41 18 H ROC #2643 M1k 3
miR-551b /KX F H YA F B & X 2 191 K #r
L2550 UL 1, K59 miR-551b X 43 559 45 oiF 2 %
5IF# X B4 ) AUC ROC K 0.810 (95% CI
0.718~0.902) , e fE 12 W #k £1 K 49. 44 fmol/L,
R S R VRO B 43 00 Sk 91, 2 %6 65. 2% 5 IX 43
ToREE B 5 1E# X4 A AUC ROC R 0. 772
(95% CI 0. 667 ~0.878), Fx HE 12 Wi 81 &5~ 8. 09
fmol/L, H 4 5 B A 8 E 2 5k 82.4% A1
73.9 %% 5 %00 55 K5 AE B E RN TGRS E A 1 AUC

Giitera L, ROC 0. 932(95% CI 0. 885~0.979), fx fE & Wi
2 R BN 9,02 fmol/L, Hikk 5 B2 AR B 43 51 R
2.1 HRAKIAERL T ALIEENELE 5 73.9% M 100%,
1.0 1.0 1.0
A B C
0.8 0.8 0.8
0.6 #® 0.6 # 0.6
B 2 &
0.4 # 0.4 & 04Ff
0.2 AUC=0.810 0.2 AUC=0.772 02l AUC=0.932
95%CI=0.718-0.902 95%CI=0.667-0.878 95%CI=0.885-0.979

T
0.0 0.2 0.4 0.6 0.8 1.0
-4 7 FE

ool . . . .
0.0 0.2 0.4 0.6 0.8 1.0
145 7 FE

0.0 L
0.0 0.2 0.4 0.6 0.8 1.0
145 57 BE

A KSR AE B # FIE# A F 4 R ROC M4k ;B X/ JORGIE B & FE # AE B0 IR ROC M2k C. %0 55 59 £ 2 ARSI £ & ROC ik
B 1 5% miR-551b XS BMAREEMN ROC &5

2.4 FHARFEBEHHE miR-551b 5 H 435 47
#9460 % £ Spearman FRAH VT 45 R B8, 4
AT AE K miR-551b K 5K T8 E (r=
0.735) K FIE % (r=0.643).a BN T L] (r=
0.672) a+b KT LAl (r=0.682) K o-HEH (r
=0.375) I FH IEM (¥ P< 0.05) .1 5#RH
BEFR I (r=—0.078) , I TEHK (r=0. 067) K S (r
=—0. 25) ¥ TAM KM (3 P>0.05), E—HH%E
M 22 TR R A 20 A7 Sl 7 o 78 8 TE H Al AH 56 R Y

R A FAE R AR miR-551b /KN 5K
5 5L 2l S7 A 56 (B=10. 618, P<C 0. 001, & 1F
¥ = 0.368),
2.5 A w ) A B R E S TR K
miR-551b 5 B MR EIE M5 R K H G RN (45

WRVHLLIE®H AT RN 0K S %A g,
miR-551b & 55 K i £ & [ OR = 24. 889 (95% CI
5.302 ~ 116. 843), P<<0. 001 F1 JC K5 4iE B & [OR
=6.303(95%CI 1. 316 ~ 30.179), P=0. 021 /Y
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BN E,
3 it HETMBtZ RS TIREYHTH M
ANFH B B2 W, WHO HE 77 3 00RE %5 A (L35
KT EE G BRSO ENBEART N EZE LW
5 ARRFSE R AUAE 40% ~60% (1 B IEA T B
BRI RS BB BB R IR
REHERR IE# A BRI AT RedE . S WCw LA fE bR S
T Ol R Y PR R SRR o WY AR HLS Wy
S MBUR AR 2% . T A ST B RS WO TR 40
LA DU X TE A FE B — 2 2 Wi F 22 M, AT
SR BEATER, AHERNMENTE 2R
TER 52 LIS AT 2 TORE FIE A 2 W AR 9T Y
P B H SO R B R A B U
BARR A T A& T 1M B R FEY,
TR AT & B0, miRNA 78 52 L4 20U 40 i 45 57
FMREITEENREAREFRESBEDT LR EEZE
PERS . 200K o BE B A B miRNA #9455 45
AU RE A 70K K AR, TV by B PR R I TE
TFhrEd .

ARG K BB MR F B E R IE R A F X RO
I miR-551b & & o #F N, MK T IE# &7 X
R, 95 K5 0F B3R5 % miR-551b & & W 2 1 m L ifi
TORGAE B B miR-551b & & B AL, B2 K
K miR-551b A3 ¥ J1 B B A B AE (912 W e r
BT TR AE B A 40 H BT [ 6 R 2
miR-551b T BER IR T4 7 40 M . 1 55 45 0 2R 4
THE T Uil & Az el As S SO T34, e A 1 i i
' miR-551b B £ 5 BOR K b & = 38 vl i
JEHORE K miR-551b Ft & Ay 7E ML . ROC iy 28
ZE B R miR-551b X 55 K5 5E A JC K 0 BA
TS R . [R)INE X5 55 K5 o A JORS E % W2
Wi ) SRR B 58 100 %6, R IAKE I miR-551b i f5 2B
BN BT BERL W04 T AR, M5
Bt 7R s miR-551b FIKS % B L 1% 2 (i 0] 12 3l (a/
ab FORE T H A % DI 56 L 25 6 38 48 01 03 1) 25
7R miR-551b & 55 K5 AE I 0K AE 19 75 16 [ 2%, £
A miR-551b A2 5 T 7 & £ Ak F 428 5.
5 |, Fernandez % {18 miR-551b A K 1 R
RN F R T AT s s M O, i — e T
miR-551b 25 T FIEshge Iy, S A%
5t miR-551b W] 55 2 5 TGF-B id #% . 41 il 14
B IR T AH 6 0 #0 E R ekt L TGF-B #% s X
FIRNEGEAE B LEE AR F R EPAHEERH
W/ A, R HE I miR-551b 7] fiE @ it B 5
TGF-B il A ek T RAE T R IEEZE.

BATHI S A e — 2 SRy BR 1 . 7 5 A 9 A
EN R EDOR N SR 2 A R L A VA RN N T

TLRATIT R miR-551b Y $E I R K HAE RS &

HEAE B B P RE AT RS U R R L AE B RS

HAEH A2 5P 5540 K K miR-551b A9 H ik

Fe VR AFTETE 2SO 5 B4 — i 1Y A= 3 2 ) g

I AT . BoR s o M K miRNA A 2%

T 38 W U Ah WA Cexosome) HY , 457 78 40 i 38 i 3

Bl 43 W exosome - DL H S K AR A Wy AR 4 miR-

NA A Z i H & 45 7 B BT AEDS1 . B,

XS I miR-551b 1 A] fE Ok I A7 718 X S n] BE

] FEAT IR AMWESE AT S #7545 2K miRNA A # I 6E

BUHAE K AEWLE ST OUH AL 0 I 19 .

25 bRk RS ¥ miR-551b 78 55 k5 9F R FH v &
G AETCRERE B & RN O SR TR
I 2% W 1] 32 2 % D) A O¢ . B miR-551b J2 55 K 4
FTCAEAE B fE B I 2, RIIKE I miR-551b A1 )
BRI B A B2 B R 2 W s R )
iF, FIREEIR BT 05 FHLR PR B TR
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