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Abstract

Asthenozoospermia is one of the major causes of male infertility, the motility of the sperm is decreased or absent in these men.
Male infertility occurs in approximately 50% of infertile couples and among the many genetic causes of infertility, we can
mention cytogenetic abnormalities, gene defects, and epigenetic factors. The aberrant mMRNA expression of some genes can
also impair sperm motility. This research aims to study the difference in expression of the Intraflagellar transport 122 gene
(IFT122) and the Ectonucleoside triphosphate diphosphohydrolase 4 gene (ENTPD4) in the semen sample of 20 infertile men
with asthenozoospermia and 10 healthy normozoospermic men with Real-time polymerase chain reaction. The results
demonstrated that the expression level of the ENTPD4 gene increased (p = 0.01) and the IFT122 gene decreased significantly
(p = 0.0001) in the asthenozoospermia group in comparison with the control group. The IFT122 gene plays a role in the
assembly and maintenance of flagella, and the ENTPD4 gene hydrolyzes triphosphate nucleotides to diphosphate and

monophosphate in energy metabolism. The current study emphases their importance in male infertility mechanism.
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Table 1. Primers used in this study.

Gene Primer Sequences (5°-3") Annealing
Temperature
F:AAGGCTGGGGCTCATTTG
GAPDH R:AGGCTGTTGTCATACTTCTCAT 59
F:ACGACAGTGAGGAGTTGGT 59
IFT122 R:GAAGAGGCGGAGAAGATGAAG
F:CTACCATTAAGAGACATCCAGCAG
ENTPD4 R:CAGGAAGCAGCCAGAGAAC 60
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Fig 2. Melting curve. A. ENTPD4 gene, B. IFT122 gene, C. GAPDH gene.
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Fig 3. Gene expression alterations. A. The ENTPD4 gene expression pattern in patient and control group, B. The IFT122 gene expression

pattern in patient and control group.
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Fig 4. ROC curves of the studied genes in Asthenozoospermic
and control subjects. A. ROC curve of ENTPD4 gene. B. ROC
curve of IFT122 gene.

SHFT sl ool oy sodae sla Jlass 05SU
oA il il A el 3G LSS 5 003 a5
S ) 505 53 IFT Glgs (28 Yeve Jl 55 o
2! Gk (San Agustin et al. 2015) 3 S 513 s 5,4
(AL UL e 4 oS IFT88- (sl oo gilo ool canlllas
ke s sae S e les el Bl 5 3 skus

Sesl sl o dele cpl L3 L dib s Yseme i e

oesie GPCR =15 (5, bl Jiow 5w bl 51 sy
t G Sl 5ls €sas 53 ENTPDA 05 0l Olyms 45 L
Oy 5 (0=0.01) Jaulil sl sme Zpse & ol sla 50
Bl (0 = 0.0001) ials (o bstus Soypm o IFTI22 03

(Y K8 el
sl sl esls jleslanad b 5 05 55 8 612 ROC v oo
Colam 5 S S 5 A3 pll J 28 5 Sl 055 52 o
sl 5 (p=0.0024) IFT122 55 4+ coulamtl 5 JAS
<l (p=0.022) ENTPDA 05 /v oslazsl 5 JAs

(Y }g,w") Sy u‘“}ﬁ"”blﬁ“—"”\ JOZIC oW )

S san e 5l S5 saanl el L S
2 O el SlS i Pl (G50
Skl (S5 el ogd gl Bl ks Ols e (55,00
OFIynn ) el (55,2 5350 733 S b 2y ke 6l
SN0l Kiass @sdS sldle > (O'Brien et al. 2010
33 G5 5 o RNA Ly e 8l e 655 o Wles S
RNA (ladsSse lallas ol ab oS Slulis 15 0ls e
5 ol Gadhe S 3 GMS B gl ol
bbby Gy Wl el penes
Pelloni et al. ) & s J‘JJ.JJST s=Sly s (capacitation)

(2018

s s ies e



https://dor.isc.ac/dor/20.1001.1.25885073.1401.11.2.6.5
http://gebsj.ir/article-1-434-fa.html

[ Downloaded from gebg.ir on 2025-10-28 ]

[ DOR: 20.1001.1.25885073.1401.11.2.6.5 ]

.0ls,e 53 ENTPDA 5 IFT122 ol 05 0L ) 5

OLes 5 (g0t

elelis | Ll alen o enls)gzul L &S (variable CpG
L O3V e Shas Lo 5 42 5l ey Colg 5o 5 A S
S5 5 Fislpel Gl S g5 Gl b nlete Ol
Lo Ol el 53 LA j5b 4 by A 505550 0l
=S ol g5 OF 51 S IFT122 0 isges 058 1)
ol sl e 0T Ol EalS s 0L ol adllas ) Lol
il BIFT b o5, A3 Sldlas i b pees a3
o 53 Ot Sl IFT122 05 Ol 2alS S 5505 Jlazs]
Ol 8l Calg 53 5 el S8 28 el SHU OUS
35 Sl 53 gl & S 51313 55k

Al 33 ey s S 51 eslanad Gl sl
o Sl law 31 ol Oz a4 a5 plKunss;
Sl S 5 O Stasy e s eelsdsnnd
GV T o 3 asdlles ol > (TOMasiuk et al. 2022)
3 IFT122 05 055 5 05 55 2 Uy Kbl ROC e
S T O T Y L I STCGWIT PR
Syei b andllas 1SS okt (o 0L s Sl eslinal |
Al o Olens sb oy olew a2l gle

S b yonST ATPaSE -ptuls Jaw s 45 sl 2y ATP
G ly S Sl el prames 5 25 O pan
4 S 31 s ol gl 338 g8 05 sid ils ATP
6ok e a5l (SSlise sl Jsbe b alis s o sl
Freitas et ) oul oo OF Kiwan 5 S5 550> 5 5,05 ATP
53 G5A e 5 S aase US4 S @l 2017
SE sl 50 L sl eds IO e e el gl
sk pll 0T ol Sl 5 e la e plulis (6l
J\V Jle s (Asghari et al. 2017) O, 5 6 xol .ol
|y Sn el 55 52l el 5550 plide 5> Sl dke (15l
mCADRE p&)}i” 5 Whole proteom sls osls 3 sslizal L
S gl 05 gl Gl dde (pl Sl e 3 S 5L
R ATP Wy el Grb 5l Lls e T s Shee 3 I
ek el Jde s S eslizal sl HS 36 ol S o

Laye A3 sle wl aol 3 6T 06 v sla s 45 0

S saye Jesl s ospd e atle IFT88 s,
Olje i Gl b Sl L g3l o 5l ol
Aol gl polie &S Sl 5 ausb azils odd axslil IFT88
S Gl S e corse 3l S olip el Gn gle
0 (0130 $55L6 L3 IFT88 copenl i (gl s o J sk
S o 5 edd CLRSHIFT88- 5 hge 0 5 iy S s
Ohse )t des Ll eals el iy bale e s S 53 L
Sl g 4l el IFT88-/- sla Lige b a5 (ol osle
Slp IFT88 sy aallas ool il o oy Ak
oatle T 1y Ol sl s Oy 555l
JUsl 5 & aul s 5 IFT140 s YoV dloys cuzan
Sl Golew 3 &S 05 ol s IS 5l goluss 5 STE
(Wang et al. 2019) .us 5,158 Wy s SLl Sl
S 2 esST IS b Jls 0K e s ol s
5 ol sigal s el 538 51 a8 55,k Ol 35
Lopl Sosdsbose sls el ppe s o pmliislS
Log IFTI40 55, Ok 5 oSl osSus S
Bl sl L by 05 s Sles 5 puiles sl sl
o e @l s ol B S 15 s p 3pe Ml
DS Gl e A 8 G AS S SO i s plell
5t e Caad 53 (G555 Sl (Solal sl] sl
pde Sl S Gl SlMbl i 5 LAl e el e

252 p e 055 5 Sle Can3 3 IFT140 555 )
Col & Smh ol Ol Yevo dle s 6 s andlas s
Duetal ) ciS ;I3 axg 5,50 Lsd o Ols,e 5)s,L0
2l Sl s i, Ol Kiags adles ool 5 (2015
Liquid hybridization ) sdsw o J& e 5 52w
Osedis nd (sl (capture-based bisulfite sequencing
L5 S eslazul (promoter) (s i bl sla CpG ;s DNA
L e pel 5w DNA & pudlize by dslie 3 b 5l Ll
23 S5 0S5 sl gl 5 e slsas s Ol 3 VU S o
Differentially ) 5laze alze CPG Y o oulss szl Ols 1o
Differentially ) 5lee aloe adzw £) (methylated CpG
Differentially ) ;Lo g CpG Yt 5 (methylated region

VFed lomo g 3l 1V o los /o33l 0598 [ (Fuma § (Fooal 9 S (owiigen


https://dor.isc.ac/dor/20.1001.1.25885073.1401.11.2.6.5
http://gebsj.ir/article-1-434-fa.html

[ Downloaded from gebg.ir on 2025-10-28 ]

[ DOR: 20.1001.1.25885073.1401.11.2.6.5 ]

OLea 5 (5 0l

<. 0l s ENTPDA IFT122 sl 05 0l o

|, ENTPD 5 IFT122 sls 05 Ol ol asdlas . dils (sloiss
S50 Son sl 533055 U150 5 ga sl 3 sal 0 Mas U3 50 5
S ENTPDA 05 s 0l (el Sl gl o 3l 513 s
bl U5 s s L35 IFT122 03 53 by 2alS
05 Vb bly 5l Sl candllae 5550 g3 " s SOLS

g el 55 sl Curd s o e o IFT122

ol Rl
el 3 e diS S sl S s Jla s Cile 08 s
AR sl 5Ll Oleys i UL 58 5 Slash
Cls 3 men Al e oDlel 32 Ol l,3T Ol
sl oll Ol S,0) Y5 ad e ;S5 b 5l wils
Lo la 4503 3IRNA sl U s s oS (Olghol 28250
ol il (ot b ds o 0 355 Bod 2 sl gl Sl

-

&lw

Asgari R, Bakhtiari M. 2020. The role of MMP9 C-
1562T and MMP2 G1575A genetic variants in male
infertility: review article. Tehran Univ Med J 78 (6)
:339-343. (In Farsi with English abstract).

Asghari A, Marashi SA, Ansari-Pour N. 2017. A sperm-
specific proteome-scale metabolic network model
identifies non-glycolytic genes for energy deficiency
in asthenozoospermia. Systems biology in
reproductive medicine 63(2): 100-112.

Du Y, Li M, Chen J, Duan Y, Wang X, Qiu Y, Cai Z,
Gui Y, Jiang H. 2016. Promoter targeted bisulfite
sequencing reveals DNA methylation profiles
associated  with  low  sperm  motility in
asthenozoospermia. Human  reproduction  (Oxford,
England) 31(1): 24-33.

Freitas MJ, Vijayaraghavan S, Fardilha M. 2017.
Signaling mechanisms in  mammalian  sperm
motility. Biology of reproduction 96(1): 2-12.

Gorelik A, Labriola JM, llles K, Nagar B. 2020. Crystal
structure of the nucleotide-metabolizing enzyme
NTPDase4. Protein science: a publication of the
Protein Society 29(10): 2054-2061.

335 S e i Ly o 3 Sl 5 S &
G5 Mg el s 8 S SAS 8 05 ) e
o S5 Obe 3l sped alolid L sl sl 1 5,18
ol sl adlas gl ENTPDA 0 o Sie Sl S
sl 5> ENTPDA 05 0l (5l 3l ol andlas mls 4y S
JAS b 505 b gl 53 ool 5l 4 Moo Ols o e
s yh b 5o s e 3 Ol SRl STl 0L
S gt ot S sl Sk 4S5 S - Shae |y ez (0l 015 0
S5 el 53 Gl s G Olsie 4 Ladg IS 5 Sl

S o o3l S el s gzl 3150 53 545 Bl ialS

S S o
ol Olse o Jsse sl 2, 3l eslanal 51 glaaas s
sleig Ols,e @b: 53 ookl oWl L5l 5 de
Tﬁ.&\cﬁf-b.h;fL;L@Jj;)\.:gw)ﬁot:»w\):.wla.x.:

oS el Sosok Ol 5 b 05 YL Coenl s«

Inhorn MC, Patrizio P. 2015. Infertility around the
globe: new thinking on gender, reproductive
technologies and global movements in the 21st
century. Human reproduction update 21(4): 411-426.

Maurya S, Kesari KK, Roychoudhury S, Kolleboyina
J, Jha NK, Jha SK, Sharma A, Kumar A, Rathi B,
Kumar D. 2022. Metabolic Dysregulation and Sperm
Motility in Male Infertility. Advances in Experimental
Medicine and Biology 1358: 257-273.

Mul W, Mitra A, Peterman E. J. G. 2022. Mechanisms
of Regulation in Intraflagellar Transport. Cells 11
(17): 2737.

O'Flynn O'Brien KL, Varghese AC, Agarwal A. 2010.
The genetic causes of male factor infertility: a
review. Fertility and sterility 93(1): 1-12.

Pelloni M, Paoli D, Majoli M, Pallotti F, Carlini T,
Lenzi A, Lombardo F. 2018. Molecular study of
human sperm RNA: Ropporin and CABYR in
asthenozoospermia. Journal ~ of  endocrinological
investigation 41(7): 781-787.

Robson SC, Sévigny J, Zimmermann H. 2006. The E-
NTPDase family of ectonucleotidases: Structure
function  relationships and  pathophysiological
significance. Purinergic signaling 2(2): 409-430.



https://dor.isc.ac/dor/20.1001.1.25885073.1401.11.2.6.5
http://gebsj.ir/article-1-434-fa.html

[ Downloaded from gebg.ir on 2025-10-28 ]

[ DOR: 20.1001.1.25885073.1401.11.2.6.5 ]

<. 0l 53 ENTPDA L IFT122 cls 05 0l s

OLes 5 (g0t

Saito A, Fujikura-Ouchi Y, Ito C, Matsuoka H,
Shimoda K, Akiyama K. 2011. An association study
on polymorphisms in the PEA15, ENTPD4, and
GAS2L1 genes and schizophrenia. Psychiatry research
185(1-2): 9-15.

San Agustin JT, Pazour GJ, Witman GB. 2015.
Intraflagellar transport is essential for mammalian
spermiogenesis  but is  absent in  mature
sperm. Molecular biology of the cell 26(24): 4358—
4372.

Shahrokhi SZ, Salehi P, Alyasin A, Taghiyar S,
Deemeh MR. 2020. Asthenozoospermia: Cellular and
molecular  contributing factors and treatment
strategies. Andrologia 52(2): e13463.

Siasi E, Aleyasin A. 2020. Association of rs737008 in
PRM1 and rs4780356 in PRM2 Polymorphisms with
Idiopathic Infertility in Iranian men. New Cellular and
Molecular Biotechnology Journal 10 (40):103-113. (In
Farsi with English abstract).

Silveira KC, Moreno CA, Cavalcanti DP. 2017.
Beemer-Langer syndrome is a ciliopathy due to
biallelic mutations in IFT122. American journal of
medical genetics Part A 173(5): 1186-1189.

Tomasiuk R. 2022. N-Terminal Pro-C-Type Natriuretic
Peptide: The Novel Marker in Selected Disease Units.
Protein and Peptide Letters 29(2):125-132.

Tu C, Wang W, Hu T, Lu G, Lin G, Tan YQ. 2020.
Genetic underpinnings of asthenozoospermia. Best
practice & research. Clinical endocrinology &
metabolism 34(6): 101472.

Vander Borght M, Wyns C. 2018. Fertility and
infertility: Definition and epidemiology. Clinical
biochemistry 62: 2-10.

Wang X, Sha YW, Wang WT, Cui YQ, Chen J, Yan W,
Hou XT, Mei LB, Yu CC, Wang J. 2019. Novel
IFT140 variants cause spermatogenic dysfunction in
humans. Molecular genetics & genomic
medicine 7(9): €920.

WHO Organization. 2010. WHO laboratory manual for
the examination and processing of human semen. 5th
ed. Geneva: World health organization. 286 p.
Auvailable at https://www.who.int>srhr-
documents>infertility.

Zhang Y, Liu H, Li W, Zhang Z, Shang X, Zhang D, L.i
Y, Zhang S, Liu J, Hess RA, Pazour GJ, Zhang Z.
2017. Intraflagellar transporter protein (IFT27), an
IFT25 binding partner, is essential for male fertility
and  spermiogenesis  in  mice. Developmental
biology 432(1): 125-139.

VFed lomo g 3l 1V o los /o33l 0598 [ (Fuma § (Fooal 9 S (owiigen


https://dor.isc.ac/dor/20.1001.1.25885073.1401.11.2.6.5
http://gebsj.ir/article-1-434-fa.html
http://www.tcpdf.org

