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[ Abstract] Objective

(NOA) patients and healthy sperm donors. Methods

To analyze the serum miRNA expression levels in non-obstructive azoospermia
Serum miRNA levels in NOA patients and healthy
sperm donors were analyzed by adopting the miRNA expression profiles chip. The data were processed and an-
alyzed by using the GenePix proV6. 0 software to find out the differentially expressed miRNA, then the differ-
ence was verified by RQ-PCR, finally the bioinformatic software was utilized to predict the miRNA target
gene. Results Compared to healthy sperm donors,71 cases of NOA had miRNAs expression difference, miR-
NA expression were increased in 47 cases and miRNAs expression was decreased in 24 cases. Moreover, Real-
time PCR analysis verified the chip accuracy. The bioinformatic software target gene prediction showed that
the potential target gene of these differential miRNA were involved in spermatogenesis. Conclusion The specific
miRNA exists in serum miRNA of NOA, which helps to study the molecular mechanism of spermatogenesis.
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TCRGAE B s X IRALA AR A NN T 4 6 AP &
PN 25 18 10t B 58 M I v bR AS o 3F BHLZE VR TS OE 12
T s 942 Sy A R IS A T BEL DR R A L R IR R O3 A
PIVCOR R BN T W A IE . bR A RERT &) RAE T
KA L RHME B2 51 25 ) 2 S0 AV R S R AT
1.2 A 2 RNA #2H05 8 ThermoFisher 2 7]
) TRIzol; RNA 4l ft il ) 4 QIAGEN 2 &) #J miR-
Neasy mini kit; miRNA #5ic iR # & Exiqon 2 & 19
miRCURYTM Array Power Labeling kit;miRNA 3
KGR ZEAZ W R & O Exiqon 24 H] B miRCU-
RYTM Array,

L3 Jiik

13,1 IMiFRE KM 2 mL 2 AR 0L E T 0T
FEFR AT L I CE 30~60 min. flf 1 5 Kk L
JZ M3 /o EE R IR L B 80 CIRAF R T,
1.3.2 RNA $2H B 2 i3 BH 28 P JOOKS AE & 4 i
T A2 9 1E 4R ORS & I . R AR TRIzol $2 B
H B RNAL 2 B F) miRNeasy mini kit 3568 45 461k
RNA., )5 . H5 656 it NanoDrop ND-1000
I RNA [ 5 F2li 2

1.3.3 miRNA $rie % Exiqon 2\ & i miRCU-
RYTM Array PowerLabeling kit, $% B8 5 /E 36 B 5 ¢
frbric.

1.3.4 miRNA M F 43 R miRCURYTM Ar-
ray (16. )35 &b 47228, F 56 CA822 16~20 h,
SR TE R AT BT 43 00 I AS [ A9 92 o W ok 2
min,1 000 r/min B> 5 min , & K T4 )5 57 B
S KT

1.3.5 miRNA & F EIG REM M KA Axon
GenePix 4000B microarray scanner 39 #, GenePix
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FAE Y R T E 4T 50 936 6 BRAR & 8 5% 34
AT BB IE ARG8T Ak BE S O A (B4 S o X
s B s bR fEfE b B, DL Fold change AT
L5, PHAVIET 0. 05 BbRIEA i 26 22 5+ 22 15 1Y miR-
NA I #EAT R L Hr

1.3.6 Sthfast PCRIGUE  AR4E miRNA 5150
Fraf i, BB 5 > Fold change % & i miRNA, % A
Mir-X™ miRNA qRT-PCR SYBR® Kit # 1T 52 i &
# PCRIGE., HC 1. 3.2 #2H0 RNA 2 pg. % Mir-X
miRNA First-Strand Synthesis Kit #F47 30 5% 5%, i 5%

FTRES 201845 A% 47 A% 15

EBIM R 5'-GCT GTC AAC GAT ACG CTA CGT
AAC GGC ATG ACA GTG-3"; LA 58 rRNA KN
FEDA . At A B0 & U R T . A IR TR Y -
W 5| ¥ hsa-miR-483-3p: 5'-ACT CCT CTC CTC
CCG TCT T-3';hsamiR-194-3p:5-AGT GGG GCT
GCT GTT ATC TG-3'; hsamiR-4275.:5-GCC CCA
ATT ACC ACT TCT TTA-3'; hsamiR-221-5p:5'-
ACC TGG CAT ACA ATG TAG ATT T-3'; hsa-
miR-1263: 5'-TAC CCT GGC ATA CTG AGT
AAA-3";5S8 rRNA.: 5-GTC TAC GGC CAT ACC
ACC CTG AAC-3", FiiE51 91k R &+ i 3'5]
¥ :5'-GCT GTC AAC GAT ACG CTA CGT AA-3',
R AE 96 . STEPONEPLUS (2 F ABD £ % PCR
RT3 AR 3 N EAL. SO &R 94 C
AR PE 10 s394 °C 20 5,60 °C 20 s,3L 40 MEH . K
VeS| NS ()l i N i R A = TN R
(threshold cycle, Ct) , 3% i 2722y if i R %3k 3 47 4H
X A AT

1.3.7 RN R 3 FEL M (miRBase
Targets, TargetScan, DIANA-microT ) X} 45 W
miRNA U P A7 00

2 &% S

2.1 RNAZESEE 28 iiMiE RNA OD260/
280>1.7,Fif KT 10 ng, fF G005 43 7 (1 25K L 4l
FES BT LR 1.

*1 NanoDrop ND-1000 il & RNA &
BeA OD260/280  OD260/230  WefE(ng/pl)  R(ul)  Jii(ng)
C1 2.02 1.85 8.32 10 83.20
2 2.08 1.88 9.14 10 91.40
S1 1.79 Lol 11.22 10 112.20
S2 2,05 1.87 8.30 10 83.00
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FOAM miRNA - AR ZEMEICRAE R MIEH AR A L 71 DERRIERM miRNAs(E 1.2) 404 47 H3R5 E
1A miRNAs K B 51 28 7 il FECHE 70 b L0 e - JWAY miRNAs F1 24 S3RE TR miRNAs, L3 3.4,

B 2 FHEETHEESEMEZTRBEELEP miRNA REERESFER

*x3 FiAH miRNAs

1D 2R 2 SRR 1D EZiS 2 R

42696 hsa-miR-943 1.788424031 42446 hsa-miR-576-5p 3.141600673
147900 hsv2-miR-H6 2.054329936 46479 hsa-miR-1304-5p 2.08217286
148493 hsa-miR-3613-3p 1.56287743 146096 hsa-miR-764 2.969258988
11260 hsa-miR-151a-5p 1.543682658 148597 hsa-miR-3663-5p 2.357632565
17289 hsa-miR-616-5p 1. 822142616 147915 hsa-miR-3174 2.751212606
146124 hsa-miR-4796-3p 2.063935051 30908 hsa-miRPlus-C1056 1. 674330718
17358 ebv-miR-BART16 2.29586619 17566 hsa-miR-629-3p 1. 594538533
14301 hsa-miR-361-5p 7.278690277 147920 hsa-miR-4290 2.199127468
27740 hsa-miR-574-5p 2.161862253 147556 hsa-miR-4254 3.563802173
147706 hsa-miR-4255 1. 901529813 147975 hsa-miRPlus-J1003 1. 550063511
147821 hsa-miR-3169 1. 664542042 148481 hsa-miR-3646 2.588754939
147836 hsv2-miR-H7-5p 3.079757465 148349 hsa-miR-3938 1. 567970741
148682 hsa-miR-483-3p 8.660841172 27544 hsa-miR-363-5p 1. 829682245
15619 hsa-miR-649 2.146745882 148307 hsa-miR-3612 1. 741334801
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Z®R3 LK miRNAs
1D 2R 2 SRR 1D EZS P R
145705 hsa-miR-431-5p 1.931139762 146074 hsa-miR-2114-5p 2.412917307
147666 hsa-miR-4277 1.913784857 146069 hsa-miR-1915-5p 1.90889215
147743 hsa-miR-4275 5.846572662 27217 hsa-miR-34a-5p 1. 673396105
148080 hsa-miR-3921 3.051858806 30209 hsa-miRPlus-C1114 1.571263944
148215 hsa-miR-3591-3p 4.725134607 46309 hsa-miR-1226-3p 1. 630143355
145732 hsa-miR-346 2.749414717 146159 hsvl-miR-H4-3p 2.115705905
147826 hsa-miR-3153 2.687980443 147905 hsa-miR-3139 5.660591178
148241 hsa-miR-3649 2.720011046 42570 hsa-miR-194-3p 7.578560101
147602 hsa-miR-2682-5p 1.909711495 147916 hsa-miR-3126-3p 3.315706948
146158 hsa-miR-3202 1. 891787066
x4 TiAE miRNAs
D 4R 7 SRR ID Eis P
46747 hsa-miR-1263 0. 360056827 147682 hsvl-miR-H6-5p 0.343962722
147845 hsa-miR-3173-3p 0.3463121 42442 hsa-miR-498 0.57040443
147712 hsvl-miR-H1 0.418179786 148504 hsa-miRPlus-1874 0.641076965
148687 hsa-miR-1908 0.633960214 42490 hsa-miR-505-5p 0.348504138
148679 hsa-miR-720 0.429284076 147631 hsa-miR-4258 0.507082392
13132 hsa-miR-519e-5p 0. 583230906 148361 hsa-miR-3911 0.441255975
46818 ebv-miR-BART17-5p 0. 385025307 17498 hsa-miR-601 0.377839263
27537 ebv-miR-BART13 0.476058457 11151 hsa-miR-516b-5p 0.392744408
146136 hsa-miR-518d-5p 0.540213382 42475 hsa-miR-221-5p 0.458336157
147816 hsa-miR-3162-5p 0.178035482 11166 hsa-miR-520b 0. 356669899
42793 hsa-miRPlus-A1072 0.37632581 147926 hsa-miR-4329 0.608952289
148410 hsa-miR-3676-3p 0.528497005 147662 hsv2-miR-H6 0. 353909513
3 F miRNFTHEERER
miRNA 2 AR Transcript ID R H &R
hsa-miR-1263 0. 360056827 ENST00000374507. 4 TXNDCS, thioredoxin domain containing 8 (spermatozoa)
hsa-miR-221-5p 0.458336157 ENST00000334325. 1 SPATAI12,spermatogenesis associated 12
hsa-miR-483-3p 8.660841172 ENST00000370536. 2 SOX3,SRY (sex determining region Y)-box 3
hsa-miR-4275 5.846572662 ENST00000374507. 4 TXNDCS, thioredoxin domain containing 8 (spermatozoa)
hsa-miR-194-3p 7.578560101 ENST00000382290. 3 DAZ4 ,deleted in azoospermia 4
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Y. BJORK 45 52 2 B . miR-18a W] B #:4EH F
PR T F 2 (heat shock factor 2, HSF2) , 3 45 il 5
TR PO HIEEGESE ., LIAN 50058 8
7% »miR-383 j@ i pRb {551 Pl IRF1 % iR, T
HOKS F A sz B . LIU 269 BF 58 2 W, miR-122 7] 1A
PR TNP2 B3k, AT 52 ks - 1E % T2 8 1 &
. MORITOKI £ % 31 MiR-135a £ B F 4k 435 %5
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miRNA )7 75 48 5L #8500 7 42 i % . hsa-miR-
1263 585 7R 5 19 i 4008 2 1 307 5C L hsa-miR-194-
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X s hsa-miR-483-3p M 7 # AL F & SRY [,
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