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Abstract

Backgroundm: Post-acrosomal sheath WW domain binding protein (PAWP) is one of the proteins that
is expressed during spermatogenesis process and has several roles in sperm differentiation, fertilization,
and early embryonic development. The aim of this study was assessment of the relationship between PAWP
expression with fertilization rate in infertile men candidate for intracytoplasmic sperm injection (ICSI). In
addition, sperm DNA fragmentation was also assessed in these infertile men.

Materials and method: In this descriptive study, semen samples were collected from 54 infertile men, of
aged 32.5+4.44 candidate for ICSI referring to Isfahan Fertility and Infertility Center. Sperm parameters,
DNA fragmentation, expression of PAWP at RNA, and protein level were assessed by Computer Assisted
Semen Analysis, TUNEL assay, real time PCR, and western blot, respectively. Data was analyzed by SPSS
(version 16) using Independent t-test and Pearson Correlation. P-values <0.05 were considered statistically
significant.

Resultst: Significant correlations were observed between expression of PAWP at RNA and protein level with
fertilization rate. When infertile men were categorized according to the percentage of fertilization lower and
higher than 50%, the expression of PAWP was significantly lower and percentage of DNA fragmentation was
significantly higher In the first group,in infertile men with fertilization rate lower than 50% compared to with
the other group. (p<0.05).

Conclusion: Normal expression of sperm PAWP at gene and protein levels, and also low percentage of sperm
DNA fragmentation may be considered as normal spermatogenesis processes in men.

Keywords: DNA fragmentation, fertilization, PAWP, ICSI, spermSperm

\_ J

* Corresponding author:Marziyeh Tavalaee
E-mail:Tavalaee.m@royaninstitute.org

Research in Medicine 2019; Vol.43; No.2; 71-75



http://pejouhesh.sbmu.ac.ir/article-1-1910-fa.html

YYEVE 6 AFIA LY ST s

i ne b A PPN .
J(./JLJJ’/M'.LL,WJJ”{”/!‘%&UJ’{.@WU U(GJ/“J‘W.AW

b o ol PAWP (3595 ol oo bLS)
‘;’Wl)w Oy RV 79 4*‘_;?55 4‘.‘.‘*5)'9 cw)y L&bU 3 utﬁw) bl

Q\j_\ u()\@.i.p\ “J:A .\.:3_,"3 6)3\3:5 Sy e)ﬁ ndiﬂ .\._353 élf_b\l:i:é JSJA u@\i}k}\:)\.@? 6)3\;'9 Sy e&ﬁj'x ub\{j) a\i.uj}a_‘—\
OV Ol Ol (653500 5 (55900 55 2 -

VWAV Vidllia 5 gyl WAY/0/+8 sallie by ol

4 )
10 S>

GRLE G B 5355 o Ol 355\ el A3 538 L) Qa8 N (PAWP) o33 S 1 NS I pons &0 e 1,59 180 g Ayl
e o e 0953 B3 2008 5546 B e s C\ES Oyes s PAIP 3\ o D33 s aadllan ) (30 3303y ads) o S5 C\BS el 5 53
A 53 508 B3 ) 53 53 ¢ el DNA O yeind\ 5 ooy .35 (ICSI)

035 ano\ 1o O\ghd) (S39)M0 5 (So90\ S 0 &y 32/524/44 e 53 oS ICST 338 55\ 5 10 54 3\ o CA;\A G5 ¢ o s adllan ) 53 1B g 59390
SV W 0 ga T (a6 39S ST Yo § 35 (55 3 RNA el PAWP Ol (DNA 5 gl 3« o a2l s 105 (6 55 paor (i3
s>, Pearson correlation y independent t-test Léj\;\ :,_3\‘:\ 3N oeslmal\y SPSS.]@\}\:} L \aesls 05 (\;a\ SNy 9 Slaad 3 ek Gl oy
s S s st W Bl Y dsys b 3 S p-value 5 b

S G shma ygoas PAP O\ Do ys D ) 7S C\BS\;_Q\:J.A 35 . J00E (gt o ys DY ) jhs 5 S C\ES Ol ol 5 53500 s o s lDABL
REVAPRTAL- C\ﬂ Oy 559 9 RNA éa.» 23 PAWP 3\ ¢yn G Skima LA\ L (P<0.05) 53 jis & Nshons ygboay ¢\ DNA Qrﬂmf\} W

N o T Sy Oy 3 (5 SO G 0 5330 D13 53 el DVA 05\ 3 oy 333 5 0l AP (33555 5 05 Qe Ol 28 05 ol

\

LA\ ICST

poed ICST (335 ST als- 39 WW (03 &0 Joame 555 «£\® Ulje (DNA RYWREIC IR XW RN U5 S

J

Sglita slo by (Pl Sl JsugigSeo cutile oyl 51 (093951 il
SlopeBan Bpe g glolid & slitun )90 by Slagbyy gl
939,51 ks M & Juate (359 9 Slogus dtuds (sla gt SubH2BY
odis ABLS g3 4 b ayTyn (nl 3)Mas g (i &5 A s (PAWP)
ataad y55 sy 0 oY Jlo 5 b sl (sl PAWP gy (05
o sl ddy polaidl GbopSyn dox Sl (pSan ol 4 (Ll p iyl o
35132922 olols VY pgige0,S g5y sl ;> WBPINL ] 0aiiSS o5
3 8 &S LI5S 4 am3 o0 &) 55yl a8 oS0 PAWP (g0 (5l
Olejod (e D9 g0 i (g Mygie g 3 PAWP ooyl 05 ol
4l 3 5 00,5 Splialsle ol b I PAWP wuile jlils |85 L
PAWP & 0lo3,8 ol ladlas (55 (5)3,5 oo s> «sogj9,ST cals Ve
2 Pzl bl Jolye plSin oyl juo S5 Gy 5900 i S
o JU8 )3 (eSg el G g 2 sl g 95 (g0 wile S (S
(Al Sgo W psilS g n S g el Cllogi (il 5 )b | Sass
JU )5 i PAWP & W38 o nadlae 5y diadllas o) GY

hosseinimehrhossein@gmail.com

[ IDownloaded from pejouhesh.sbmu.ac.ir on 2026-01-30 ]

Research in Medicine 2019; Vol.43; No.2; 71-75

dodde

9 jswe Figiasileppul dbye dw Jold 5 Cuol oty 115 o Figle el
5 4 ol g w0 8y Sluite ladlyd o sl il 55l
3 S5 S s b sl y93 G (V)ogdiee e Jl s Tjgile e
Foig gn 4Y So sl o Cal pppul o Jsho Sl (Lol sl
S o dbll diwd 00 anl > i ) ki p el diwe &S Cul 1S
Y debaw & o5 i jl g cul g i 5 4 pglie by
g 40 295 0 el (50939)1 S aoxho 5 gl (i ¢ 093951 2
T g 55500yl sl b (sl o8 ol aloifig 5l (8 S (gl yo0
ol sl oShos 9 i 3 ouSon (nl oSy & 295 b g Cul (5905
Pl (053951 25 42 Lawsgs & oo ST LS5 =) sl o slaiiy 4l
#9395 1 S dmiio Lo o W) IS S35 —p sl S5y Y 290
(Y-Y)s 5o plx]

odlogins g 1 (093981 S a3 00l Bl latiyy e
4l ) e S5 Gple lp g 298 o 03 Jogb sl

SV 4 pe 1 3 ghanne Bkann g3
s.h.hosseinimehr@uok.ac.ir : S g ySI! S



http://pejouhesh.sbmu.ac.ir/article-1-1910-fa.html

OlSer g (Y5 ansye VY

ownloaded from pejouhesh.sbmu.ac.ir on 2026-01-30 ]

el e Y0 (V) AT (T o £F 2

[

.\ plsl Applied Biosystems (AB1) olSiuws lawgs Real time PCR STy
Dy Cygo ol 4 dlge oS 5 STy o

¢ DNA ;| 1 pl(Takara,Ostu, Japan)IIsyber premix Ex Taq (y S yolw pl 5
dH,0 I jidg,Sue Ve b g Colod 53 5 youlp 2 51 0/5 pl ROX 02 pl oS!
hb b plol 1S 5b aw b wiged g gl ool (k) w4y glp
35 CT 5N Jgis) wcdpdy & )ao Beacon Designer )l jble 3 oS & youlys
A5 ) ACT g 4 gl 5 05 o5 PAWP 55 | GAPDH b Sl
0F ol Gl Sl ol ACT ghaw 5 0 oo p2als il YL ACT
! alllas 350

adllae ol 5 oas odlitul (gl oul y lasei

Length Tm

Genes Primer sequences
()] C(®
R: GCCTTCATTTCCTACGGGTTG 21
PAWP 61
F: CAGATGCCTTGTTCAGTTATTGTC 24
R: CCACTCCTCCACCTTTGACG 20
GADPH 60
F: CCACCACCCTGTTGCTGTAG 20

o1 aelllas 381 )3 ooyl (sl il hrogs

oSk £ okl et sl ol

I | ke
5o ja0tr/PE W I Uoske) o
P e
¥\ /YD AIY \/o (52 oe) 4ig05 o>
YAY/-¥£YV/FA A= | | (U1 sse) e S
DF/-3EY/Y v 5 (10 3) p el S 5
| :
QF/\ V. /A Voo ae (l’)‘“‘“’ t:‘“"a)“c (5)9!99)5"
L))

FPAWP (359 30 ol (23] 5152 O (o plawg SWiST 1 o3laiun!
o )8 2bj)) cosl oad plo adbl > a8 (oSg) L PAWP (555 ol
!yl (PBS) (il Slawd 8l 5l esliiwl b o mlo (sodbaand ddpe
o cdale A pbol (SIGMA-Aldrich; USA) gl SaS & oy
) ey 35 g Hlde Coles jd 5 (¢ So;lul Bradford Suss SaS &y diged
Jr29> sl ST (y 5,58980 5 sloSaly 61y 5 digain
el (b lid @ e Slaglin g A8 ()L 20)p2)Y Clilg
a0 Hlee gbod eyl S e 4y i s e (PVDF) Wylyels 6o
blie el g3 Gao a4 dabl 3 505 a5l s b I oolazul b oS sle
GAPDH (¢3b 51 g PAWP (1:5000, abcam, UK) aJgl (o3b (51 b s (¢l
05090 el 5l s b 4sSSl Mo Y Sid pud Jaloeo o ¢ J S lgie 4
15 PAWP aseis (clp g b 0313 gigCand Jb dw glp 3L b Lis
(horseradish peroxidas(HRP)- conjugated goat anti mouse IgG) 4,56 (sa
o a8ls) Lie 4 anti-Rabbit IgG (Dako, Japan) j6 GAPDH  olubis (4lys 4
Coleg 53 05 ggunnd Bl 3l oalital b 4y ds el G loj el g
oS Lg b (ohd) O ey oS S8 4 45 300 (1S9 n ol
Quantity One v.4.6.9 (Bio-Rad,y Fire Reader (Uvitec,Cambridge) |;8lp

2l LS syt adlas diej ol ) plply (A=) )a,l Sess 0
e 9 9 ) (Kol (i b sl PAWP (il (e Jloline L)l ((oingy
Oldl 69593 yn )3 PAWP o5 (glgizeo b pyuasl joo (nbo 2 (559l98)90 O
29LB 33 eyl 59y (S3U 4 oS laalllae 3 (pizmes (W) )13 £l
id oo 3 pgig)ST I8 53,5 s (slopud (gl &S (23 o ppslyigdS
Tdaw )3 ¢59,l 5,8l & Cans 131yl 3 PAWP Ly &S 0 jascdie b plosl
JS5 b Lo sl cplpl (W= )l anily (g)bliae ialS 455, 5 RNA
2l b Sul 4t b elgo PAWP (55590 o (0l L s (subo i
G3Nl) prl oleg)S 0515 cimen g 39808 (e PAWP (55jgs0
DNA sl &y g5 o o515 pis 9 4230 &) 35 (I8 0igimat sl &2 ool
RNA zaw 93 3 PAWP 1l &8 0 )] oxw dlllas ol )3 09id ycie ppa
G05) ICST gy 2808 15l oy )3 oyl DNA ol (im0 5 (5392 9
it g e bl 2l lipe & (a6 U315 & gl sawsDlisizw (90
WD gy Gl o pd O+

) 959)

raiged 5 9lae

Sl wlbye o8B L oLl 25 OF (oo wle diged oy adllao cpl >
93k 35 5o 4 WAV Cuiigd, | 5 VYAS 3 5l a8 YV/O+F/FF s 3 ICST b,
2 0SS b 33l dens I d)?ié&.? 3gs 03,8 danlye ool (5y9)Lb 4
5o i 2 5 S8 o ol s 5 485 S ol b o
o3 5 (53] oKl & I o 468310 B Y 5 iz ol §
3l ooliel b el 4 (uBign g RNA pdaw > PAWP by g DNA ol 15
5 45 pbol S (009 5 lojed ey slopzss STy (1) U pigej]
i) of Sidsrse 5 S8 el ke Jold oyl (slo iy izean
3,81l eigy oyl plosl 5l uy &S 2509 ICST gy 18518 aalllas 550 31,81 .05
5,8l g (45 YY) dopd B+ 5l S 2l o yd b ol 3 ‘a”fg:‘ucw Sliee bl
5 &b 518 L o bl o8l Gl s (5 YY) Mo 3 O 5l i ) Ao b
2545 Bl adllls LSy 5 uw»‘a) sk 313

iyl Sl eyl (b))

ool lad)lsbial 3k (Golsy90 9 S0 e ol (ol (slayial)l
oY 51 oolital U ep sl U lacd slys b sy (Y4 )+ JWHO) Slaa el
25 ol edalie b g 0 03l )13 pY (g5, ol 5 1011t ¢ pyud (S lad
Sl 3 Gaen ©ygo 4 Byl jled (Ve (uie) ()8 gy e
pyool (5559800 A i CASA Hl38le i b gyl o0 o jd Al yasciio
Pl Voo 051 digad b sl g oy $YSSOUL 3y Gk ) 30
(0¥ )08 (IS oo (S50 90 o2 Cpgo 41 gl 9 05 Gyl

Y ‘5}&9‘&) )‘l adleuwl b ,ax,wl DNA o Vi

oepase oS 3l b S5l oalial b pyssl DNA ol obj)l ol
(Apoptosis Detection system fluorescein, Promega, Manheim, g, cyl
a5 01> gudiglanad PBS b o wole litl iz (ol o s ooliiwl Germany)
o o wSd Loy dF ad Jloyd Joloee j3 agdy Yo lej el Ly g
G I DNA Gl 203 s (55015 b e’ IS0 31 sy Ml
(V0)a8 IS 5 oy Ve (2loiS)0 b it fgld CgSng Se

PPAWP 5Ly b5, (515 Real-time PCR SWiSS 51 adliu!

crl o 0300 RNA g )3 PAWP (1 oo (o)l sl olp e 029 0ol ]
2ol lSad 5 5o s |y sllao Waigas §| oo ppol RNA Lit jglaie
S il i b o b gt o Uiy o) 0 33
361 9 5,81 J5 31 . gl )5cusl (Ambion, Burlington. Canada) RNA Js 55
DNAase I L RNA jlos 5l L o0 03liies] (YF~ nm Cls ) clale
b ¢ DNA el ¢y oS olgie 4 o 5l (015l 8L DNA (13935 (¢l)
(Reverse Aid first strand cDNA synthe51s (Takar, Otsu, cuS™ Joslljgiws
(V)5 oolal Japan)

U"/,a ;/



http://pejouhesh.sbmu.ac.ir/article-1-1910-fa.html

V¥ /2 e b pjuns PAWP (0590 ol (0 L))

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-01-30 ]

€5 35 ) Ola (e s e jgb & bddn 3 Sles g 03N E) (o
ACSI gy b 6y, 9 2@ 1 ppesl DNA Coodls o] & o5 b sl (36
slaadlas b gols pl 45 conl i 35 oyl DNA ol ljse o) 0+ ]
JU5 o%ad 4 3959 5 w Tggilopunl ¢ mb s j3 ity Jidd a0l 3 oyl
K55 g a5 o gl el 05 & 3 oy 5 03, s 5 5
Jigdel S aY des jl Sass Slbl saY I b bap sl sy o > o )
& Wloaly i aasdllas L(A)Sgis zgsae Sass glid b g 03)S jgue bpwslils;
551y e 5l el e il sl oS b b slap
Sl (nl 3y > & (o pé slop sl 399 il (i Ul > b
o 1yl SoS LSS S enlinal i V) so 20 Sl
S )yl 53,5 518 s & IVE gy 50 &S cuwl [asuie IVF 4 ICSI
sbaY jpas s & S35 B 4 b s clp el 39)9 Jleis] (S35
ICST yigy 4 Cawd ¢ s iyl jos 008 Casilon o (lgis 4y Sz Gl bl
el g oaalie CgSgSim 2 53 p el ACST (g 13 &8 (590 3 sl oS
Sobon G Sy ppa> opzmes (Vo )owl o 1503 Gald b oles)S
asllas cpl )3 (YV)25l5 5o )bl ol 3l gloys (gl (ol o) baiyigy opl calid
Figeo el 1213 (o o 05 033 0l )l ey 8 2lauing | (Ko oy @
UL" )")5"’0)'“”1 J.ul)S u]o PAWP U‘Lﬁf W FXW) du)].))) ] d.))glo& CLSJ 9
JUST (gog39,ST s M a0l &) cuile JprgigsSie jl L 303k | 5 3980
S ICST glayslS Jg L Sl )3 o8l o] Sy o adllas b5 ()l e
& RNA 4 59y paw 1 PAWP (s 09 dop 0+ 5l a8 o] oW o lse
cbadlas o .l dopd e 1 YL 2l e Lol 5l a8 (g)bliae yob
S 305 () pno i oyl (510l gl 331 oS e 005 oy
sl il 5 PAWP (359 ol oyl JusSo)ly (6)9,b0 <8 (55905590
2 o & a5l s gl i sliiiy Wlgie g adllas gl (¥¥)cud
3 ST gy egdle o 308 e oyt iyl Mg & Wl 555kl 21,5
oz ) g 3l 58 Ol (59) g0 o )53 (b JSB 5 S 25
633l > & wlools i 55 LB clbadllao ivej ol 3 3,8 5 35 PAWP
S5 e ] sy e ilseo Y5 > & gl 2515 o5
gaw s ESs ol (uaﬁ.wl syl ials s 4 wdgy b cod g
93 8kes g9y Wlg o oly S (ulply cwl WU Cod 15 g 9 RNA
N6 gl g W )3 Caibye il B g K3 @ ey lp el Ul
bl ady slod &S JuwsSy g ol 81y &S 0l yasuiio die cpl ) (YYYF) Al
g cn odaliie oyl (sl ol S SnlS 4T ogMle nl SYL auo
HSPA2 PLCGc tiile 155 i85 o) g 3595l ol 21,8 )3 4 sy 5l (s o
oS &S yo,bb ol 3l 3 puizmen (YV-Y0)AiS' o puss Protamine ¢ Bax. Bel 2
Logasts jjglopl L3 ) Jid> b)) cidlicn (oo puliogslS poyhivs 156
4 Dpyl9L2 Sirtl SPATA ilo diiud (5)950 pojayS| jiiom cut 45 olbys
(VA) sl sl (gylolize yinlS” 35 Sz i Jlad 1> L83 PLCE ()l prizeen
208 (690 3 § b 4ty & 58 bzl 550 65l naallas )
5 305 o 35 e o 105 B Ol g e

_ 8 o9 4ol

b eon el slopalily (b5 °;M‘ g & cul ol Spla (S98 ‘\*m_“ &b
Byl i W g Bigle el a1 )3 o8 by 5l (S ol 9 DNA ol (g
o le S g a3 Skas & s | p3Y (28T (105 PAWP (1.5 A5lo
D5 s Gl g)bl L3l )3 1y 2l Cuige olis g 03,8 canS

w2 ) 35 oyl sl dinej oS ladol (g 0aSiaghy (Voiue ) ]

B oS b @ e g Jlowd cls 4 iy 4 (Munchen, Germany
(V)3 55 PAWP ol o 55 90 & el

o 5 )bl Julos g & 325

independent ¢ ,lol 3.JUl g SPSS, v.16 )l8lp s dluwg 4 adlllas (pl il fols 2l
Pearson correlation I o yiol)l cpo (SKiwwod (qwyp (glyp b ol t-test
S5 50 Jbliee iy 4 doyd iy 1 S p-value )lse olod jd 0 odliul
adly

0ol ICSI yigy L1 59,0 350 OF o mlo diges jl gg0mte o adlllas (ol o
Sk Stli glojlo )5 jgue ol 331 cpl )3 oyl sl jiel)ly 0
oyl Clale 5 Sile obal yl g (Yoylad Jois) 45 owyp (WHO, 2010)
YAV SEVVIEA) pyal JS slass FIVVE/YD) Lo mlo pox> £+ /R0LY/SF)
(AF/YE/2Y) b e (s59093)50 duoyd g (OF/+ALYIVY) ppl S5 o
(P) Cul 0399

Lol Jolis Jol 0g)5 505 aumas |ime 09,8 ¢ 4 ICSI g, (gl ils” 3l 8l
doyd Bl G 2@ dopd Lol Jolis pgd 0g)5 g dopd Ol jiaS 2l oy
(V JSK5) 009

20
18
16

e
[=T )

Ly SRS Py ]

[ 1o RN IR

W ooy B 30 pids pld

T

(= L ]

PAWP .} digp by DNA o wago

PAWP

Pyl DNA ol 3 PAWP 5 PAWP 3555 oo ol o) duglio ) S5

3 53 Jobins GIB! g ol Ll ) o3 Do sy g 5208 8 L Sl s ((ygeioS1 )

(392 20,0 1 oS 09,5 53 (e ol e

s> B0 ) s g 2o de ] S 2 L )Ll L3 )3 PAWP 13 ACT (3, Sileo
b og)S 93 oyt 6 plel bloxd 1 O3] oyl oS ol VIASEYVE g FIVYE XS Lo oy
(P=130) Casl jloline 2o 3+ I iy & L ol 8l &y Cons 1o B+ 1 208 2
(+IDVE2R) 8o B+l j2aS 2l b o)Ll ol3l 3 PAWP 4,595 by (piczan
sl 1y gybolime MBI (+/AVE/Y) dopd B+ Iy 2 b o3l & o
535 ki)l 09)5 99 (il o 35 ol DNA Gl o) (yiinen (P = 10 3Y)
28 L 331 5 (g ok oo & pppsd DNA ] (3:5iks & ol of Sy gl
(FIVEEVYY) 23 0 ) gy L3351 s (ISIALYIEY) oy O ) oS
(P=2/0Y) cul

oen ol b 2 i o oline b)) il adlles glagzally bl U0
O o oosSas g jhlize blo) piomed 1= +/YA¢ p =103,lp>) 55 PAWP
N W ULl s (== /N P=so)> Y) sol s 4 PAWP (5 ACT 4 2l
5 ol 33l gl 3 03 ol YU ol S o 393yl PAWP 3 ACT g
onlis wsSas lins blil 55 2l oJpee g ppsd DNA ol iy oSl
N A A ERYV R KW

oy

oS PAWP s 1 0gMe oy B+ 51 a8 1)y yo)bls sl 3 calllas gl 5
T o3l & s (g line )5 4 (55)o8 )90 9 S 285 (k) o sl (sl el
LPAWP (ol (o (syloline bl pionon 292 4l (2alS oo 0+l i
@l canl Sl 4" o o line ICST (gl lS™ 50,6 ol 31 > 2l 500
Sygo 4 byl )3 Bigilepnl Wl h sl aub i o)l ol S g0l as o

Yo LYY ATSA LT oS 16T o

.‘./ S0
S,


http://pejouhesh.sbmu.ac.ir/article-1-1910-fa.html

Ol g (Y dnsye [ VO

ownloaded from pejouhesh.sbmu.ac.ir on 2026-01-30 ]

e Y0 (Y1 ATSA Y oA ET 2

[

Dy S5 g 5 (el

1. Griswold MD. Spermatogenesis: the commitment to meiosis. Physiological
reviews. 2015 Nov 4;96(1):1-7.

2. Miijica A, Navarro-Garcia F, Hernandez-Gonzalez EO, de Lourdes Juarez-
Mosqueda M. Perinuclear theca during spermatozoa maturation leading to
fertilization. Microscopy research and technique. 2003 May 1;61(1):76-87.
3. Oko R, Sutovsky P. Biogenesis of sperm perinuclear theca and its role
in sperm functional competence and fertilization. Journal of reproductive
immunology. 2009 Dec 1;83(1-2):2-7.

4. Lehti MS, Sironen A. Formation and function of manchette and flagellum
during spermatogenesis. Reproduction. 2016 Jan 20: REP-15.

5. Wu AT, Sutovsky P, Xu W, van der Spoel AC, Platt FM, Oko R. The
postacrosomal assembly of sperm head protein, PAWP, is independent of
acrosome formation and dependent on microtubular manchette transport.
Developmental biology. 2007 Dec 15;312(2):471-83.

6. Wu AT, Sutovsky P, Manandhar G, Xu W, Katayama M, Day BN, Park
KW, Yi YJ, Xi YW, Prather RS, Oko R. PAWP, A sperm specific ww-domain
binding protein, promotes meiotic resumption and pronuclear development
during fertilization. Journal of Biological Chemistry. 2007 Feb 8.

7. Aarabi M, Sutovsky P, Oko R. Re: Is PAWP the ‘real’sperm factor? Asian
Journal of Andrology. 2015 May;17(3):446.

8. Sutovsky P, Aarabi M, Miranda-Vizuete A, Oko R. Negative biomarker-
based male fertility evaluation: sperm phenotypes associated with molecular-
level anomalies. Asian journal of andrology. 2015 Jul;17(4):554.

9. Satouh Y, Nozawa K, Ikawa M. Sperm postacrosomal WW domain-binding
protein is not required for mouse egg activation. Biology of reproduction.
2015 Oct 1;93(4):94-1.

10. Nomikos M, Swann K, Lai FA. Is PAWP the “real” sperm factor? Asian
Journal of Andrology. 2015 May;17(3):444.

11. Kennedy CE, Krieger KB, Sutovsky M, Xu W, Vargovi¢ P, Didion BA,
Ellersieck MR, Hennessy ME, Verstegen J, Oko R, Sutovsky P. Protein
expression pattern of PAWP in bull spermatozoa is associated with sperm
quality and fertility following artificial insemination. Molecular reproduction
and development. 2014 May;81(5):436-49.

12. Abadi MK, Tavalace M, Shahverdi A, Nasr-Esfahani MH. Evaluation of
PLCC and PAWP expression in globozoospermic individuals. Cell Journal
(Yakhteh). 2016;18(3):438.

13. Tavalaee M, Nasr-Esfahani MH. Expression profile of PLC(, PAWP, and
TR-KIT in association with fertilization potential, embryo development,
and pregnancy outcomes in globozoospermic candidates for intra-
cytoplasmic sperm injection and artificial oocyte activation. Andrology. 2016
Sep;4(5):850-6. doi: 10.1111/andr.12179.

14. World Health Organization (2010). WHO Laboratory Manual for the
Examination and Processing of Human Semen. WHO Press, Geneva,
Switzerland.

15. Tavalace M, Kiani-Esfahani A, Nasr-Esfahani MH. Relationship between
phospholipase C-zeta, semen parameters, and chromatin status. Systems
biology in reproductive medicine. 2017 Jul 4;63(4):259-68.

16. Aghajanpour S, Ghaedi K, Salamian A, Deemeh MR, Tavalace M,
Moshtaghian J, Parrington J, Nasr-Esfahani MH. Quantitative expression of
phospholipase C zeta, as an index to assess fertilization potential of a semen
sample. Human reproduction. 2011 Sep 6;26(11):2950-6.

17. Tavalaece M, Nasr-Esfahani MH. Expression profile of PLC {, PAWP,

and TR-KIT in association with fertilization potential, embryo development,

o9 5 gl 0 5998 oBtalofl Jusy g Vs izmen g 232yl
and pregnancy outcomes in globozoospermic candidates for intra-
cytoplasmic sperm injection and artificial oocyte activation. Andrology. 2016
Sep;4(5):850-6.

18. Sakkas D, Ramalingam M, Garrido N, Barratt CL. Sperm selection in
natural conception: what can we learn from Mother Nature to improve assisted
reproduction outcomes? Human reproduction update. 2015 Sep 19;21(6):711-

26.

19. Holt WV, Van Look KJ. Concepts in sperm heterogeneity, sperm selection
and sperm competition as biological foundations for laboratory tests of semen
quality. Reproduction. 2004 May 1;127(5):527-35.

20. Nasr-Esfahani MH, Deemeh MR, Tavalaece M. New era in sperm selection
for ICSI. International journal of andrology. 2012 Aug;35(4):475-84.

21. Yeste M, Jones C, Amdani SN, Patel S, Coward K. Oocyte activation
deficiency: a role for an oocyte contribution? Human reproduction update.
2015 Sep 7;22(1):23-47.

22. Tavalaece M, Azadi L, Nasr-Esfahani MH. Comparison of sperm PAWP
and chromatin status between normozospermic and ab-normozoospermic
men. jskums. 2018;20(2).

23. Ghazavi-Khorasgani N, Janghorban-Laricheh E, Tavalaee M, Zohrabi
D, Abbasi H, Nasr-Esfahani MH. Evaluation of post-acrosomal sheath WW
domain binding protein expression in spermatozoa from infertile men with
varicocele. Tehran University Medical Journal TUMS Publications. 2017 Sep
15;75(6):417-23.

24, Tavalaee M, Kiani-Esfahani A, Nasr-Esfahani MH. Relationship between
phospholipase C-zeta, semen parameters, and chromatin status. Systems
biology in reproductive medicine. 2017 Jul 4;63(4):259-68.

24. Miyamoto T, Minase G, Shin T, Ueda H, Okada H, Sengoku K. Human
male infertility and its genetic causes. Reproductive medicine and biology.
2017 Apr;16(2):81-8.

25. Janghorban-Laricheh E, Ghazavi-Khorasgani N, Tavalaee M, Zohrabi D,
Abbasi H, Nasr-Esfahani MH. An association between sperm PLCC levels
and varicocele?. Journal of assisted reproduction and genetics. 2016 Dec
1;33(12):1649-55.

26. Esfahani MH, Abbasi H, Mirhosseini Z, Ghasemi N, Razavi S, Tavalaee
M, Tanhaei S, Deemeh MR, Ghaedi K, Zamansoltani F, Rajaei F. Can altered
expression of hspa2 in varicocele patients lead to abnormal spermatogenesis?
Int J Fertil Steril. 2010 Sep;4(3).

27. Bahreinian M, Tavalaee M, Abbasi H, Kiani-Esfahani A, Shiravi AH, Nasr-
Esfahani MH. DNA hypomethylation predisposes sperm to DNA damage in
individuals with varicocele. Systems biology in reproductive medicine. 2015
Jul 4;61(4):179-86.

28. Tavalaee M, Nomikos M, Lai FA, Nasr-Esfahani MH. Expression of sperm
PLCC and clinical outcomes of ICSI-AOA in men affected by globozoospermia
due to DPY19L2 deletion. Reproductive biomedicine online. 2018 Mar
1;36(3):348-55.

29. Xue LT, Wang RX, He B, Mo WY, Huang L, Wang SK, Mao XB, Cheng JP,
Huang YY, Liu R. Effect of sperm DNA fragmentation on clinical outcomes
for Chinese couples undergoing in vitro fertilization or intracytoplasmic sperm
injection. Journal of International Medical Research. 2016 Dec;44(6):1283-
91.

30. Sedo CA, Bilinski M, Lorenzi D, Uriondo H, Noblia F, Longobucco
V, Lagar EV, Nodar F. Effect of sperm DNA fragmentation on embryo
development: clinical and biological aspects. JBRA assisted reproduction.

2017 Oct;21(4):343. Altered Expression

4/. by b
SirJ



http://pejouhesh.sbmu.ac.ir/article-1-1910-fa.html
http://www.tcpdf.org

