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Association between ODF1 gene polymorphism
and idiopathic asthenozoospermia in Sichuan
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(1. College of Life Sciences, Sichuan University, Chengdu 610064, China;
2. Bioresource Research and Utilization Joint Key Laboratory of Sichuan-Chongging, Chengdu 610064, China)

Abstract; The purpose of this research was to study the association between polymorphisms of the ODF1
gene and idiopathic asthenozoospermia in Sichuan. We analyzed the distribution of the ODF1 gene poly-
morphism in 106 idiopathic asthenozoospermia and 104 fertile men with normospermic parameters. The
result shows that the 27-bp deletion (c. 656del ACCCCTGCAGCCCCTGCAACCCGTGCA) was in-
creased significantly in idiopathic asthenozoospermic patients compared with fertile counterparts (OR=
1.783,95%CI=1.178-2. 700, P=0. 006) and ten amino acids (C218-P229delins NPCSPCNPCS) deletion
were discovered by MEGA. Moreover, PROVEAN and PMP analysis predicted that this deletion muta-
tion potentially damage to the function of protein. Therefore, these results suggested that the 27-bp de-
letion variant in ODF1 was highly likely to be one of the genetic factors for idiopathic asthenozoospermia
among males in Sichuan.
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FIEHGE . AT KR LR F R
TEM 15%, HBEHEREL L 30% ~40%". &
K& FARE HEFIE B2 1E F 35K T0E (AZS)
S A4 PR W B AT PN, . SRR SR I
B orFHLE, X T2 Ry BEA T R HE
FE S B ERTA IR, BRIESE T — S8 5 L A
SRR RNE AZSHIC, BB ER R
B 2 (Tektin2)™ | [7 51 B B ALE A 1
(PATED™ A k5E 1 1(SEMGD™ #2235 1 %
MEsE 1(DNAHDM,

TEMEEL Y T, AR B £ 4E (ODFs) J2 A5 +
W rh A 5K AR OT R TR M S R A
AR, M 2R 5T Y) J) 2 5E i ODFs &
FIf& B 2 HEEEH . ODF1 % ODFs o —Ff
FEWE A HRE S, AR EH AT R, BN
TN 5 SRS T B YEASE ARG 7R A 45 A
PRI, ASSEE 5 FE4R 9T ODF1 L H i Z 480 5 1Y
JU i DX 58 o A 55 R - 1R A .

2 #MHBEIE

2.1 # #®

2.1.1 AR HEHE 2016 4F 11 ]3] 2017 4F
9 H L F U A 58 DA A58 o0 B B B 1 55
WAEBMAT RBE R OIA, SRS E0E
HWINBYE(RDFEAR A HIRZ 2T AR IRA.
MY 22~35 B (K HAER T 227, P>0.05), BF%E
MEFTA LT A &0 OMRHES 5 it A T
UL WHO) IRHE, ARG IRFEAS AT 3 I
HURS WS ER I 23 B, KW i >2. 0 mL, 1E# 7]
B PR RS W O BB . RS T2 <20 X 10°/
mL, A KT >25% % A + B4k >50%) Fil
SR TRE R ORI O B A K 116 1 A PR+
<25% B A + BEUKEF<50% ) Q& F P EM
W SR B BB 2 Wibn e, T Y Qe fn
TRBER S CAZF) i) DNA FEACH SZIR X421 s O HE
R At AR5t 1 R 3R A 3 B 55 1 5 A - E AN
B ARV 8 | BRI R A AR
WAED i Z A R 2 B A R B A, AT
RELY (LT RE R S ERUN

2.1.2 =£ZRXA  REAE A2 E) s
B¥ (& H Invitorgen A H]); Tag DNA R4 (I
mAaXE) s YR AU RIRAEYRHE A RA

7)) ; DNA Ladder Maker(dt 51 4:34) ; Giemsa Y
HEGHEDT BRAE A= W) A= DR BR S wD s FOKAII R
W CHELT R A= W) A R A IR A 7DD s DNA 482 5
R & b 448 s Tag DNA ARG (bt 42X
40 s KRR T,

2.1.3 T EMNEZ MHESHEADIKENRS
MIX7. 5 GE4E[ J7) s Hema9600PCR 143 (1
B BHFEAT BRZA FDD s KQ-100E 75 I i k4% (UL
I N AR A FRA D s DY Y-6D HL kAL (db 3T
AN—AXER] ) s GSG-2000 % M A4 & (35 E BIO-
RA /A ) s Milli-Q #8 4l /K 1 (& [E Millipore 2y
) s HH420 fEIEK AR C T8 M B 75 o 25 A R
INTED s Y o R R 53 B & St (B 50 Laboratory
Imagin 24 &) ; CO, 4l 5 3748 (i Sl .
2.2 F ik

2.2.1 Hrmodr BG5S
A PRSI % F WA TR S B, RN
SERFIRFEA 37 CHFEWALYY 30 min J5. JAKE
FZEA Sl R G AL AT H 3o, fdE
KW R, RS 16 7146,

2.2.2 AAE A SRAEMINE AN M LEAR P EELE
FZIEMR, 78 RPMI1640 8552 h 37 °C, ¥5%
72 h ARAF RSP A, I ABOKAL 2 B
Sy AR 1 KB IR AL B, B
1E Y oA 22 1) AH B B AN 28 s e FH R IR DK
FR(3 = 1) K [E 2 T 285 b, 4 Giemsa 4
5, AR I SR AN e AR UG o B S AR B
Yo RIIEAR K G A 18 FH X7 06 T A 1 e
IREAT T 2.

2.2.3 Y & Rpmsk (AZE) ml RHAZLE
PCR 434 (9 J5 ¥ A Y Y AR ik 2k CAZF)
Bt. 2% h E R0 55 5 W 55 B2 e 1012 Wb
TEHL AZF Sl e = A X i) 7 MREP AR L
P (STS), . AZF a [K3K.sY86.,USPOY; AZF
b X 3. sY127. sY134; AZF ¢ X 3. sY254,
sY25518 (% D).

2.2.4 RILEAA DNA  F DNA #2557
BREURG T4 5 4 DNA. ¥R 7 BB B IR E
wKH, 5E%4 20 mg/mL H M K Mgs& 5% 0h
W3 MR IIR G, S VAR 10 min, 12
WIMAB.OHE, 454 DNAL B UESE 41 DNA, M
BLOFEH R BT A DNA K 5 F —20 C R 4R
ﬁ’ %}Eﬁ.
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=1 AZF X 6 4 STS L5514

Tab. 1 Primers used for the amplification of the six exons of the AZF gene

STS ik 31951 5'—3) PRI /bp
wwE T
G
oG
e
S e
LTI

2.2.5 PCR ¥ 3 FIHZE 2 8514%F ODF1 %
PRI PR A1 A1 Sk —F 0 4 3 N ) A gk AT T
PCR ¥ 3§, PCR ¥ 345 F T A8 M (95 °C,
5 min), 2894 °C, 30 s), IB k(56 C, 30 s),
FEM(70 °C, 30 o). PIGKRR BARBUR 25 ul, 42

$%:10 Xbuffer 3.0 pL, dNTPs 2.5 pl, MZEK
9.6 pl, IF 2514 1.0 ul, DNA itz 6 L. fF
A PCR P 1 7=y 89 AT 206 0 B Mg A 458 S HhL K
K FH A REBE I R R e A TIREEATIN . 5 46 ik
A LA T

& 2 ODF1 EFEMI 5|4

Tab. 2 Primers used for the amplification of the 2 exons of the ODF1 gene

ShBT EIL7 B S S1FE1 G630 K BE/bp PCR ¥"3*#) /bp
1 ODFI-1F CGGAGTGCCATTTCCCAAAG 20 500
ODFI-1R TCCTAAGTCACCAGGGTCAT 20
2 ODF1-2F TCTGGCTTCCTCCTGCTGTA 20 460
ODF1-2R GCCTGGCTGGAGTAACTGAC 20

£ F forward primer, R reverse primer

2.2.6 ARREHAH M MEGA Xt T4y
SERIEATLEXT A HT. 2R T SPSS 20. 0 8 Fif 47450
T BAE A ) 2 AG: 6 R0 Tl IR AT A% - 1
S3HT LR B ZH s ) 26, T AE 45 F Logistic
)75 B2 OR PR AN 9506 45 X ] (9504
CD, fij £ 55 K 5 5 728 5 55 DAL AR 3G iy XU
P<<0.05 W HA G it 24 . AR s AL R
PMP (http://www. protein model portal. org) 3
It ODF1 8 iy 3D S5 4. 3 i 2k 9y 5 8 5 i iF
PROVEAN #k {4 (http://provean. jevi. org/in-
dex. php) Tl 48 S 4K XF ODF1 25 (4 3 i #0521
A, F) A ExPASy-ProtScale (http://web. ex-
pasy. org/protscale/) J3r#r45 X 278 % ODF1 &
F R B K A 5.

3 &% R

3.1 MRASKHBBERSETL S0

2ot A RS W AT G R GO o B A
AZF ik R GBI SE g S PR BE 1 75 5 4%
1B B2 106 451 (PO )1 1 X 4 2 PR 550 10 55 Pk
ANEBERXIEY] 104 Hl (A IEWH 22T LA
P, AR IR DK 1% 1 (A+B 2O A 5t
225 (P<<0.05), M4 ICa T4 L (& 3).
3.2 ODFl EFEHRTHH

X} 106 4] AZS Y ODF1 K Aok 1
RS- N & e ST I e . AT AR 2
FAMNE A B AT R 5 AR R AL T R Rk -
P211P (c. C633G). P214P (c. C642G). S216N
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(c. G647A) . C221-P229delinsSPCNPCS (c. 665del
GCCCC TGCAACCCGTGCA, fik % 18 bp) F
C218-P229delinsNPCSPCNPCS ( c. 656del AC-
CCCTGC AGCCCCTGCAACCCGTGCA, it %
27 bp). FEEILH FRF FRLH e C633G, . C642G Al
18-bp i AR 543 A 1 00 JL-F- A [R] (P {5 >0. 05) ,
TG itof i S R, SR A EL . i SE R R
27- bp A5 F AR (OR=1.783, 95%CI=1.178-
2.700, P=0.006) B A5 AL 55 K 5 4E B h B 2
o (R . peAh, A LRAE ¢ G647TA (OR =
1.671, 95%CI=1.116-2. 502, P=0.012) 3£ A
TR AT e R A R 0 55 o PR ZH A ) T i 2 R (3R
5), JFHAG 216 0 1Y 22 2 R % A8 O R A Tk . B
Z» 27-bp BRI GEAL G SLGEAL 43 HUTERR 1 4 Fn X
WRAH 0 He G B B 22 53 (] D). 2R PMIP 4 11 5
PRSI & BRI AN S 6 8 1 5T 3D A8
TR0 RS 5 X 3, & ODF1 8 11 A9 D e X 3 (]

2) s TE NGRS B A R B PR ST .
[t PROVEAN B934T, 4t 248 9 1)
Sy S AR L T 2 5 AR ) 2 6 B R Y D
WTER . HAMEN-10. 462(F 3).

x3 HHAMNBANERER
Tab. 3 Comparison of age and semen parameter between

asthenozoospermic group and control

RS % XFHRZH (n=104 )2 JFHILH (n=106)2 P
AEiRY 33.6+4. 2 32.1+3.5  0.431
KRB/ (<105 /mL)  68.4415.3 36.3+17.6  <0.001
PHos 736 1/ % 37.3%+4.6 8.145.1  <<0.001
KA/ % 62.6146.2 19.847.6  <<0.001
AZF i o o

7% 46, XY 46, XY

JEHRA % 1.4(1-3) 0

T BRI 8 {H+SD P<<0. 05 A it 5 L

T4 BEMBBFEMESHAS ODF1 EEh 27-bp Hhsk fE F B & E E 5%

Tab. 4 Genotype and allele {requencies for ODF1 the 27-bp deletion among idiopathic asthenozoospermia and control

e | Xt B (N=104) PRI (N=106) 95%CI P
A-G/A-G 53(50. 96 %) 32(30.19%)
A-G/A27G 38(36.54%) 53(50. 00%) 2.310(1. 261-4. 231) 0. 006 % *
A-G/A18G 4(3.85%) 6(5.66%) 2. 484(0. 651-9. 479) 0.172
A27G/A27G 9(8. 65%) 15(14. 15%) 2. 760(1. 083-7. 036) 0. 030 *
A-G/A27G+A27G/A27G A7(45.19%) 68(64. 15%) 2.396(1. 348-4. 259) 0.003 x *
A-G 148(71. 16 %) 123(58.02%)
A18G 4(1.92%0) 6(2.83%) 1. 805(0. 498-6. 541) 0. 362
A27G 56(26.92%) 83(39.15%) 1. 783(1. 178-2. 700) 0.006 % x

T A-G OB TEBR K s A27G M RAR 27-bp; A18G SRtk 18-bp; C1 Jy E A5 X [H]

x P<C0.05 1 % » P<<0.01 G248 X

RO BRUEFBHEFEMETAS ODF(c. GEATA)HEE B E M E EME

Tab. 5 Genotype and allele frequencies for ODF1(c. G647A)among idiopathic asthenozoospermia and control

AN MR (N=104) WiflZH (N=106) 95%CI P
647GG 52(50. 00%) 34(30. 08%)
647AG 42(40. 38%) 56(52. 83%) 2.039(1. 132-3. 675) 0.017 %
647AA 10(9.62%) 16(15.09%) 2. 447(0. 994-6. 022) 0. 048 *
647(AG+AA) 52(50.00%) 72(67.92%) 2. 118(1. 209-3. 709) 0. 008 % *
647G 146(71.19%) 124(58.49%)
647A 62(29.81%) 88(41.51%) 1.671(1. 116-2. 502) 0.012 %

. % P<<0.05 il % % P<<0.

01 RA g
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Fig. 2 Protein structure model of ODF1 was given from
the protein model portal
a. The location of mutation in ODF1 protein 3D
\ f [ structure; b. this model is based on target-template

sequence alignment of 42% sequence identity

\J PROVEAN Result (Download)

cccecrecMecceararoelrceT T oAt 6T e TT A
PROVEAN Prediction - Job ID: 2117383124631912

* Query sequence (fasta)
+ Supporting sequence set used for prediction
Number of sequences: 71 (fasta, E-values)
Number of clusters: 22
+ Score thresholds for prediction
(1) Default threshold is -2.5, that is:
-Variants with a score equal to or below -2.5 are considered “deleterious,”
-Variants with a score above -2.5 are considered "neutral.”
(2) How to use a more stringent threshold.

\{ \ PROVEAN score Prediction (cutoff= -2.5)
|

A

S216N 0.267 Neutral
®ecrccercccerccaiocccetrarear cerPecaac « Submitted at 3:05:10 EDT, Monday, Sep 10, 2018
== « Started at 3:05:13 EDT, Monday, Sep 10, 2018

+ Finished at 3:05:15 EDT, Monday, Sep 10, 2018

PROVEAN Result (Download)

’ PROVEAN Prediction - Job ID: 044263758136439

. Query sequence (fasta)
set used for

Number of sequences: 71 (fasta, E-values)
l‘ Number of clusters: 22
\ ’ » » + Score thresholds for prediction
(1) Default threshold is -2.5, that is:
\ f ' \ -Variants with a score equal to or below -2.5 are considered "deleterious,”

-Variants with a score above -2.5 are considered “neutral.”
(2) How to use a more stringent threshold.

218 229 €218_P229delinsNPCSPCNPCS  -10.462 Deleterious

fl B 3 PROVEAN 4# 500 £ % 2t ODF1 & & 5 4t %o
Fig. 3 PROVEAN analysis predicts the effect of mutation

\'aR
.gc .Hc .Ec.?c.ﬁ Y'. on the function of ODF1 protein
ae

lc ') s T -==== ProtScale ouput for COFPL_ HUMAN Pre¢Scale output for user_sequence
2 W 2 ) mmb./k;:-&oaomuc —
A1 ODFl AR % % %4 550 % B i ﬂ'\ w | | ”
tFDh . GOITA IR ARSI NIIIEAL TGO, =) 4 m i b M I m /fh yw
R4 T (GA) FUBHA T (AA): b Iy 27-bp B2k Hy ;o \’\J[ uﬂ: | v AWl ) o 9\ TRRTNILY 1l
LS T RUCHEF AT KA T R A T e B w1 | “ e { I '( i
bp Bk S 10 1 EIER B .t L.l p ~/
Fig. 1 Sequencing mutations of ODF1 gene 25 | 25 :

a. sequencing analysis of c. G647A from left to right: wild ho- s B 0 e B) 100 150 200 25
mozygote (GG), n.lutant het.erozygote (GA) ’ mutant homozygote A 4 Expasy ProtScale # 4+ 5 # ODF1 & & ¥ S216N #)
(AA); b. sequencing analysis of 27-bp deletion from top to bot- FFAME
tom: wild homozygote, deletion heterozygote, deletion homozy- Fig. 4 The hydrophobicity of $216 N in ODF1 protein was

ote;c. 27-bp deletion caused ten amino acids deletion
g P e s aee analyzed by Expas-ProtScale software
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w9 3K ODF1 A B $ &bk 5 4 4 P 33 4T 40 5 AT A 581

4 7 g

K 15 1 B SRS B2 M 6 1 AN W 422 3 5
WEATGESI e T, CAWIESLEsE R AT
RN E 22—, AZS W RT3 LT,
DR MG #0625 TN &5 ) S 249 T DL R 80K 1
iz FBER. KEDFE BoR, JEREE .Y Qi
Mo R L P AR Sl 5 AZS A5 SR BRDON AR Sk
BEE I AWHRA , B25E TIHFZ 5 TIE K
HUIH S FEA .

ODF's #& [1E R — Bl ke S5 1 3R IR ARG F B 3
YA S5 HE) , J SRERG 1 3l 1Y 2 AR
A3 B W9 ARG SEA T B IR R S A, A —
MR B 21 4 #8 -5 HL X IO R A A TS A7, AMJR
CEBELA AN, EEFIRAER TR, ODF1
1 ODF2 & ODFs Ff 25 1 H e 32 %2 1 9 i 2 1.
ODF1 Z FIHY N A i A 5 50 2 R FBE 45 A8 AH Bl
PR o BRESSH . C A i & 5 A 1Y = IKZ5 4 (Cys-
Gly-Pro, CGP)!" 1l T ODF1 #& [ % it gtk
GG, TR AR, N R o Y 5 2 R P Ak 45 A A C
R = K A2 45 7 ODF1 2 1 A B A 4E 1 8
HHEMEAAHEAEE BT g E —EEH, A
T SE B 112 s A 45 1o,

TEMR BT, FATA I ODF1 [ 27-bp
kA RARES R TIERE DTG T (AG/
A27G) 14l & F (A27G/A27G) 1) 55 R fl K
64.15% , LEXTHEZH R 45. 19% , a4 Fix) BEZH
Z A S E PRI (OR=2. 396, 95% CI=1. 348~
4.259, P=0.003), X KM 27-bp BRI 5140 g
B0 oKE 1 I8 B 7R o A AR B A I AU (OR =
1.783, 95% CI=1.178 ~2.700, P=0.006). H
PROVEAN #{Fit i i —&# 2K AT 5 X 8 1 5t ) fig
B AES . i B MEGA 8 & AR X 5 2% 1)
10 DR IT N AATE 4 DI CX-P W45y
(B 1, Krausz %2 i 57 2 W S 08 b & A9 = I
458 (Cys-Gly-Pro, CGP) itk &1 S H I hERS T
Hg /b 2 75 mRNA. Lourenco 25 i iiF 52 1 55
K FIELLH ODF1 FEH G 5% 19 mRNA BB K F1E
# N, ODF1 8 [ #7300 5 B8R, Flom b,
XFT292h 27 kDa (%) ODF1 /N8 F BRG]
TR ST X 10 NS LR 1) k2% T R B 3% 2
JEIREF= AN T BRIk Ah, ODF1 & 1
H—Fh/ NIRRT (sHSP) . 1] DL HiAh 25 14
AHE 5 W, 40 Sha %M & #1 SUNS 3 [

c. 381del A ZE AR AN £ 5 80 SUNS [ 1) 35 i
TR, LA ODFL 2 A M7 RS 1 R 30 0 40 A
0. BRI, ODF1 SR i 4 A2 CX-P )7
HIZEF B Tl RS 30T ODF1 3 P#5 5% ) mRNA
G i R R = A TR A S PSS i A e
S5 I B RS T IO 1 TR

Beak, AT K I E — A SRR (e
G6ATA) ¥4 216 13 1) 22 5 IR 5% 75 ol K A& Tk . 7E
PROVEAN # {4 gl 70 oAy b 28728, (HFR A ]38
T SR KPR e PR 3 PR ) AR S B TR A R
T B SR K PE T B (I 4) W] 5| R 8 1 e+ o
SRR S, 8 5 A D) RE R L A
U, FF 25 PP oA SR 5 .

ZE LT, MRS 45 R R ODF1 3 A o
27-bp BRAAS ST A TTRE S5 00 1] M X R & 1 55
R T BPEAE HC. 25 183 K el 14 25 5 A/
MIREAR I, AR T Y 58 A A ) B0 LA R vk
Ok AN K REAS, iz Wi FG YT 55 1 559 65
T AL IR,
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