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[Abstract] Objective:To analyze the possible association between VDAC2 gene polymorphism and sperm quality of idiopathic male
infertility. Methods: A genetic typing of VDAC2 gene locuses (rs2804535,rs7896741,rs11001334 and rs1259503) by TaqMan SNP
genotyping technique and a semen analysis by computer-assisted semen analysis (CASA) were respectively performed in 523 Han-
Chinese males with idiopathic infertility in order to analyze the correlation between gene polymorphism and sperm quality. Results:No
significant association between genotypes and semen quality was found at locuses rs2804535 and 1s7896741. However,at rs
11001334, it was found that the TT genotype showed a significant lower sperm concentration compared with the CC genotype (P =
0.045). Moreover,compare with CC genotype ,the sperm motility of CT genotype had a significant increase (P = 0.026) ;meanwhile,
the same trend was found in the combination of CT and TT genotypes (P = 0.037). However,at rs1259503,the combination of GC
and CC genotypes had a remarkable reduction of semen volume than GG genotype (P = 0.039). Conclusion; These findings indicate
that the gene polymorphism in the VDAC2 gene may be associated with semen quality.
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Figure 1  Selection of tsgSNP in VDAC2 gene
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Table 1 The relationship between personal characteristic and sperm quality in 523 patients with idiopathic infertility

(X £5)
n(%) KWt (ml) R R RNy K FE (%)

R (%)

<29 183(34.99) 327 +1.35 349 +1.28 4.63 + 141 43.70 + 26.32

29~33 183(34.99) 3.39 + 141 3.80 = 1.17 497 +1.21 49.72 + 26.04

> 33 157(30.02) 3.39 £ 1.27 3.95 +£0.95 5.11 £ 1.02 49.65 + 21.98
L]

& 260(49.71) 331 +£1.22 3.71 £ 1.16 487 +1.21 48.12 + 24.45

& 263(50.29) 3.38 + 147 3.79 £ 1.16 494 +1.26 47.07 + 25.78
i

& 207(39.58) 3.30 £ 1.36 3.66 + 1.25 4.81 +1.33 45.32 + 26.20

& 316(60.42) 337 £ 1.34 3.80 = 1.09 497 +1.18 49.08 + 24.30
BMI

<20 49(9.37) 325 +1.22 346 +1.24 458 +1.28 44.70 + 27.61

20~25 293(56.02) 3.33 £+ 1.36 3.70 = 1.19 4.85 +1.30 46.98 + 24.53

=25 181(34.61) 340 + 1.37 3.90 = 1.07 5.07 £ 1.10 49.37 + 25.35
EEBREL(d)

<4 190(36.33) 2.88 £ 1.10 3.63 +1.13 465 +1.18 49.50 + 25.74

4~7 203(38.81) 349 + 1.34 3.76 = 1.10 497 +1.22 48.26 + 24.36

=7 130(24.86) 3.81 + 1.49 391 +1.28 5.18 £ 1.29 43.77 + 25.12
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Table 2 The relationship between VDAC2 gene polymorphism and sperm quality in 523 patients with idiopathic infertility

(X £5)
Snp SR n(%) KWt (ml) RSN IR K115 1 (%)
rs2804535 TT 443(84.70) 3.38 +1.34 3.76 + 1.14 494 + 1.21 48.17 + 25.38
TC 80(15.30) 3.16 + 1.37 3.69 + 1.24 473 £ 1.35 44.38 + 23.48
CcC 0(0.00)
TC+CC 80(15.30) 3.16 + 1.37 3.69 + 1.24 473 £ 1.35 44.38 + 23.48
rs7896741 GG 300(57.36) 3.36 + 1.30 3.70 + 1.23 4.86 £ 1.28 48.12 + 24.22
GC 193(36.90) 3.36 + 1.46 3.81 +£0.99 498 + 1.14 46.76 + 25.90
CcC 30(5.74) 3.06 + 1.10 3.81 +1.37 4.88 £ 1.46 47.69 + 29.20
GC+CC 223(42.64) 3.32 + 141 3.81 +1.04 497 £ 1.18 46.89 + 26.30
rs11001334 CcC 453(86.62) 3.34 + 1.36 3.76 = 1.15 491 £+ 1.23 46.70 + 25.48
CT 69(13.19) 334 +1.29 3.72 + 1.21 4.88 + 1.25 5391 +21.52*
TT 1(0.19) 4.20 + 0.00 1.61 £ 0.00" 3.05 + 0.00 16.38 + 0.00
CT+TT 70(13.38) 3.36 + 1.29 3.69 + 1.23 485+ 1.26 53.37 +21.83"
rs1259503 GG 194(37.09) 349 +1.29 3.74 + 1.13 494 + 1.18 49.88 + 24.82
GC 250(47.80) 3.29 + 141 3.79 £ 1.16 494 + 1.24 45.73 +24.79
CcC 79(15.11) 3.18 +1.28 3.62 +1.23 4.69 + 1.35 47.86 + 26.64
GC+CC 329(62.91) 3.26 + 1.38" 375 + 1.18 4.88 £ 1.27 46.24 + 25.22

a; It PR SUR BUE ., 5 CC IR AL, *P < 0.05; 5 GG FENAI AT *P < 0.05, FTE PAEARZIL AR WA G  BMI FIZR AR ]

KIE,

BRI RIS B BXAME AL, FHod T3 ETr
TIP3 A SR A 5 81 50% , S EUEMEAR B IR FAR
Z AR Rk itk N 3 S8 KRR RS
WFPuR LR R RAE 25 Ve FH DL B
PR A5 4 B FERbMH B #AT T BE- S ORI 1) 5
WNMBRAUEAT, 740, A—FHAEATS
1 A5 TR A ATH SR AR AN B LI 38 o0 ek hy D 2
ANEH (WM EHEEAT).

ARSI ERIRTT T VDAC2 L £ 80 5 5k
PEBVEATIE BE BRI EN LR, 18 H
tagSNP J7 ik, #EHUT 4 4> VDAC2 2 [H 1Y tagSNP
(152804535 ,157896741,rs11001334 and rs1259503 ),
TE 523 Bl kAT BE T, H TaqMan FE[H 435
B AT R A0 & P rs11001334 F11 rs1259503
530 55K - B RIORS W A B A OG L 111001334 38
5K TFWE WA, R s11001334 Fl
11259503 43 585 - P DR V£ B S AH DG (U2
X 2 /4~ SNP {45 3 [ R0 2 a] (RS 1 i BB & B
WEER,

TF 1511001334 H1, CT FERIFIFD CT+TT FEAFL45
A5 CCREFALLE:, ¥FEJ3Em (P=0.026,P=
0.037), VDAC2 sZMaks 1% S vl g 5 VDAC2 13
RERE LA Ol ARG A58 & B, VDAC 1
TH 1B A R AORME 1 E E REE  E a fLAR AN
BT O PR R A 1 R AR T BT (40 Na*, K,

Ca® F1 CI)) FU/NT- (40 ATP BEFARRER ) A &1

PPN AN F ATP S H AR AT, 2ok
A S - W B F, AL 36 T ATP 7 A8 B, ATP il
ADP 7E 27 1A 5 1t Jo (1] 78 350 s H PRAIE T I Il i
F14) X 5 RSEDC R 40 L W A FH IE 8 32647, T ATP  ADP
W) % 1z W6 2058 57 ANT/VDAC % iz B 1 2 A 1K
(ANT, BPBRIERSAZ T R B A, (o T LRI i 1)
VDAC B 5200 ATP, ADP 7EZ b4 55 i 5 8] )
1ZTMi % 5hE AR, Hinsch Z55HEN VDAC2 Tl fE S

K FHEE R ATP 153384 T HL I 1ok 7 19 1%
BE S, ABFSEATIE S AE 59 A5 IE R T
VDAC2 mRNA XKV HIER EFH AR R E
THE AT, T VDAC mRNA #9728 Ak AT Bt & 52 ks
TG EE R A A VDAC2 AT RES 5K T
HIARBEFTTIAR SN . A P9 8 1 T A R TL 2 kS
TEFRAE KEONEs AR rh M Ar 2 — R R
BERRIESZ c AMP/PKA 1553 B4 Y . TEKG TR AEFN
WO G e, AL E A B 2L
TERS THEE b, DB A TR 15380 e REAE ST/
BURS 7 R9BF b, i gk 4k f YkOR T AT ok PR
VDAC & 7R/ MRS T 3R AE L FE b & AR B AL, i
MRS T#EE VDAC AL S 5K Fiknen
R, Ca® {558 G H 80N 2 5T s
FTRAR RN, FER G, VDAC S —Fhia 1y ZokifA
W5 AT Ca® WRIEIEIE SR 1, [FIRE , 70K T 100



5 34 55 8 1Y
2014 4F 8 A =

BRAF : VDAC2 LN 22751 5 J5UR MEAS 5 08 55 MR B i O AR S 20 A

109+

RIS FIHE BRI A9 VDAC A B MR B Thfg,
SRS T IRAE AR IR RS S R . S3Ah 4t
VDAC HtiRn] DL ie 24 7 AR se 8P, nIhE2
1T VDAC J855KG DA DI A &b Ca> Al C1Eg
THYHCRE | T AERFIE N AP IE 1Y B T80 TR
IXEEFRBEH] T VDAC2 RPN 235 i 2 f il BE 255

M EPRE F07 )

BEE Sl B A B BRI EE DS T i R Ok B
Tz BB, X VDAC BEPR 28R pFo¢ mT LA Bl
FRATARRESE VIR PEAN BRI 07 T A AR 20 I
FIRILH o I ELX RhRE AR S e o] LBt 2 R —1X,
1BA% PR 2R T- D3 PR A B 52 ) 128 BT o R B 22 1Y)
ek, 7ERUGR HIBETE R AL is A% 7 1 £
JEZMFFE VDAC2 FNG TG JIISC AR

AR5 VDAC2 AR 5 1511001334 5
NFERE T IR BRI 0 1, 325 — Ok
FIBIFFE VDAC Ji PR AR S5 1N AR5 d AH DG 1 43
Bro AWFFEEE R T REAH] T K I E Z VDAC 1
BUEAE RGN IIGE, I H A IRRIFE LS A
B YIRS, LA ARE B 2 W MG T 7
LR,

(5% 3CHk]

[1] Schein SJ,Colombini M, Finkelstein A. Reconstitution in
planar lipid bilayers of a voltage-dependent anion-selec-
tive channel obtained from paramecium mitochondria[J]].
J Membr Biol,,1976,30(2):99-120

[2] Decker WK,Craigen WJ. The tissue-specific ,alternatively
spliced single ATG exon of the type 3 voltage-dependent
anion channel gene does not create a truncated protein
isoform in vivo[J]. Mol Genet Metah,2000,70(1):69 -
74

[3] Hinsch KD,Asmarinah H,Hinsch E,et al. VDAC2 (porin-
2) expression pattern and localization in the bovine testis
[J]. Biochim Biophys Acta,2001,1518(3):329-333

[4] Sampson MJ,Decker WK,Beaudet AL,et al. Immotile

sperm and infertility in mice lacking mitochondrial volt-

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

age-dependent anion channel type 3 [J]. J Biol Chem,
2001,276(42):39206-39212

Hinsch KD,De Pinto V,Aires VA, et al. Voltage-depen-
dent anion-selective channels VDAC2 and VDAC3 are
abundant proteins in bovine outer dense fibers,a cy-
toskeletal component of the sperm flagellum [J]. J Biol
Chem,2004,279(15):15281-15288

Triphan X, Menzel VA, Petrunkina AM et al. Localisation
channels

anion

Pflugers Arch,

and function of voltage-dependent
(VDAC) in bovine spermatozoa [J].
2008,455(4) :677-686
Liu B,Wang P,Wang Z,et al. Analysis and difference of
voltage-dependent anion channel mRNA in ejaculated
spermatozoa from normozoospermic fertile donors and in-
fertile patients with idiopathic asthenozoospermia [J]. J
Assist Reprod Genet,2010,27(12):719-724
Menzel VA, Cassara MC,Benz R,et al. Molecular and
functional characterization of VDAC2 purified from mam-
mal spermatozoalJ]. Biosci Rep,2009,29(6):351-362
Liu B,Wang P,Wang Z,et al. The use of anti-VDAC2
antibody for the combined assessment of human sperm
acrosome integrity and ionophore A23187-induced acro-
some reaction|J]. PLoS One,2011,6(2):e16985
Ji G,Gu A,Xia Y,et al. ERCC1 and ERCC2 polymor-
phisms and risk of idiopathic azoospermia in a Chinese
population[J]. Reprod Biomed Online,2008,17(1):36-
41
Larsen L,Scheike T,Jensen TK, et al. Computer-assisted
semen analysis parameters as predictors for fertility of
men from the general population. The Danish First Preg-
nancy Planner Study Team [J]. Hum Reprod,2000,15
(7):1562-1567
Barrett JC,Fry B,Maller J,et al. Haploview:analysis and
visualization of LD and haplotype maps[J]. Bioinformat-
ics,2005,21(2):263-265
PR R B ERE FOW. Zn SRz XA
Fi¥ VDAC mRNA BN [J]. Bt BERHR S 544T H
SRBI2ERR,2012,32(4) : 443-448

(FEH] 2014-02-24



