[ Downloaded from journal .rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

9y dlae
Oland ) (S pole ol alxo
AFV_A5Y AF-Y 13T YT 0590

9 g gigas | (S 95 9 il ygdilgn Jukoxi 9 4 338 WZBTBI6 O Ol (w) g
Solis S Joku 3l oul 48 5w 4 (SOLiy S Jaku 33 (ol glumd g g0 |
@Iﬁfghﬁ Ao <O :giag.o Aow Jlg,fy“ln)ﬁ.a!
i’JL‘} )ﬁ'°' f@)ﬁé u:,.g)!a "6}1}: Cyams> “5°W Mgo

VET[-AITY (lio o 909 VE- T/ A/TE tocuug g 31 Mol S8l 18 1E+ /TN E (Mol Cg oy i 4 dlao JLoyl 1Y/« £/) o :dllan Sl 50

4 N\
WS>

ad ool o Jokw aulss o (Spermatogonia stem cells; SSCs) JLisS gile yol (golis slo sl 180D g diro)
O aibiee Oleip goban sl ol iy slyls g0 2 a5 0SS o Jsi 1) (Eembryonic stem-like; ES-Like) o=
Ay g pled eedat (IS s jo 25w sl Sloe (Zine Finger and BTB Domain Containing 16) ZBTB16
5L oo BS-Like 5 SSCs ;5 03 cnl ol oliee (o2

5zl iy oL I ZBTB16 L Jlas! g LLs,l lyls o5 Vee ol o alliole;] anlllas ol ,o o 5oy g Slgo
I8 ared A eols cuns 9 C‘)M‘ u.ug.o M.u SSCs )l ES-Like 6LDJ5L.¢ cdolo e RUER W ).Jla—l Ja...u).A (5LQ)|)3‘|‘°)J Ja.....:y
Ol (e Ded co 00yd by 4 ES-Like 5 SSCs ably pled Cumax ,0 ZBTBI16 Ly a5 oy lis zuls (yaidly
I3 0,8 oboul PLE! Gallacl SIS sl s 51 (S0 )0 Glgi oo (5 &b 5l ZBTB16 Bi> g0 0 a5 ol
Syle 2B cold Glo s (10,5 SE 0 B cwigig, ,eiS B S lgicas ZBTBI16

5 9S Coles> in Vitro g in Vivo o JLisS gile yewl sla sk o, 5JUT 5l asl e oy sladiil (g S Az
&lp as wisls olis sl so o oyl wdas 0 ZBTBI16 a5 Sojglgm sloo ,Shae olulis b Sk, gailen sla b,
Sges oolawl Bus 5 laie 4 ZBTBI6 51 lg5 oo wollasl sl pos > 0 (30,5 and

— gy bl (SIS s (i ad ol sl sl (JLisS gl penl g0l slo Joku tguudS slaojlg

ZBTBI6 « a5
J

Ol e T e slaissss ol (g sld s 058315 c(e318 g 038 (0638 3 i) i IS (g g3 -

sl s 33 Bl (g pl S odStils (55 a3 05,8 Ll oaby sl ¢ 5l 5 Joh (i S5 (6185 (Ui ki ) <Y
Oyl e ol s

h.azizi@ausmt.ac.ir : Sy Sl oy < V\-FF1OFYSD L&, 55 AV-FFFETIYTD ol

Ol el 5 Slasald s ol (g plbims 5 odStils 55l 09,8 oliul s mass (ol 28 5F

Ol T o sissls oamass otils ¢ S8 5als 0aSitils ¢ (SKsoals 03,8 luslinl ipls bls pmass 51,875 -


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

[ Downloaded from journal .rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

v 33 (oo gl 55 30| 9 oo g g5 s G gy 9 Siloy 9l so v 9 4 320 WZBTBIG6 03 0Ly (w2 AFA

sul 1) JesS gilepal Gladobe b Gyb 5l Glojen
ol ladohe wigdioe Joas prnl 4 &5 aiS o
S8bee ol s 5L 2l b wlsi oo JLsS 95le ]
ol 5 45 s 355l 55 JS slagl o 395
IV agg0 o ye 53 (559)b6 & ke

ad ol sl g sln (gumb SSCs o5y
4 aulg oo SSCs 1y «eonl (59,0 (ES-Like) oo
I, ES-Like slaJsho 5 wgd olo) nled olen o>
Oln ol sladske Joily lls o5 oS sl
glel a4 cwl Sew ES-Like loJolo .oxil oo
alcly by GloyssB Loy slid 4 fale gleoni S
4 wlpee 09> a4 Olyn sladsle cpl il
5 sz bl Y an des sl ol Glesgs o
sl S slerend V] wis o (i sl ol
e JlisS byl ladshe o1 jo a5 ol onizmy
5 Gy Sime 5 Sigee Slpeed Gk ) auls
B a8 Il S5 sl (Soiglsdise 2Ll orizes
TPl sl o ot el S5 305 550 &

slooslyls o 50lsl 8 5l 59, ctSl (g n oolsils
wilse (T, s sladsbe )0 0aS wulas slacnts
9y Sl ol oy aiSlis lag)] gae Yool i oS
Zinc Finger and BTB Domain ) ZBTB16 .50 o
Sl Sowghog p sowel lsie 40 Containing 16
Promyelocytic leukaemia zinc finger;  p =) (59,
Odsl slp Ly eogd oo aislil (098 o0 00l 53 PLZF
Ofan S IS8 4 ol Sitsgliogyy somgl 50 5L
Retinoic Acid ) owwl S5, W 0x5, 5 L oS5

SSCs Coros [6] s ass (Receptor Alpha; RARA

doddo

Eembryonic stem-like; ) ooz ai ol slo Jolo
Inner cell mass; ) 9,5 lg5,m Jsbw o095 5l (ES-Like
s Joke wiload gise llwli sbee ICM
5 ¢ (Embryonic stem cells; ESCs) o> (g0l
gz Wz ple 5 Gileg 09> 4 ;0B &S s ool
SLoeis e omgisy Sl alex 5l Lelse aril o
e oot a5 oS s oKl e
ESCs (s5lugs 095 peasi ;0 Szs5 (Josdge SloS 5
kol s, Glo)eSl (oo ,Sloe Sl 5l anily oo JoBo
o) b o bLijl )3 (oS (omsiy) slayesl L
oS Cenl J o cpl s la 1y gl y Las o LS
iloper j pled bbb slag; Olo oS e 4
Ol ) 61978 (omsiy) Jelse Slyin Lad> sl ESCs
S5 BSCs 35 5 (sjlay 055 el S
plxl smgis) Jolse nl bwy Sl laases
5 99umel (gilugl 095 jo Slles Lo 4 ESCs .08 oo
IS sile sl sladshe logas laJshe elsil & ples
DT w)ls ol comnl
Sl Jasl oUlg cwix gl Jshe a5 gl
0 oo G St Olsie el wn Jod a1y (S
i Sl Wighe 485 5 > laszge 5]
ool slasbe w@wan 3 sleppal padil
(Spermatogonia stem cells; SSCs)  JLsgS g5ls sl
-5 ol b JsS gl el g0l slo ok aiil oo
L cely (s3lugi 095 oo 31 095 b (3500 280

b 4 aS Jb s g oo als pled sobiy by sk

VELY Dl (8 0yl oYY 095

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

[ Downloaded from journal .rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

¥4

31,562 5 63 grmn Mgo

Non-essential amino acids; ) (6,95 ué aiol (glaouwl
a5y el e 2 e8Pl Ve g rden s

5 p,S9b Ve (Epidermal growth factor; EGF) s ,0,!

Fdke 2 Sl A (el et 0l Sl s e
\++ «Glial cell line-derived growth factor) GDN
Sl oyl oS lee oS ) e 0y
sl yslsg oy ) (Leukemia inhibitory factor; LIF)
32l SIS e pe 2oy ) wepe Pl e
\ -+ «Fetal bovine serum; FBS) ES Jolw L Ll
2 eSS Vo o SeapsSal sl e p 059,50
DL zdidee 2 a9 V5 Suggym el yid oo
doys B g ol F Sile a0 YV gl o SISV o]
IV] ssl o 158 ,0 COy
GSC e ;o jige aay sloJols cuns 51
adgl S Job j0 wd Oyse 41 £45 SSCs sl SIS
Mouse Embryonic Fibroblast ) caiiSaydss 4¥ S (g9,
sl lS a5 cul ouls asie .ol las (Cells; MEF
ST 51 5e, $0Y0 o Sley 0,90 S 40 ES-Like
Gk 5l cam d> o 50 Wgd e dlwl SSCs (3l s
SIS sladsbe (g ES lase (035 Ay
Jolis e opl 0 08,91 Cuws 4 ES-Like sl ols
(slome o ol 00 ulais) YU 35515 | Jglows
o,V FBS vo,0 10 NEAA Jolowe duoyo V (g4l>
cdale o LIF sJyl)‘yuL{).o—B Qo 40 <1\ ‘wbjlf—L
Pen/Strep ao,o V5 pd e poaxly Voo Ll
59, ¥-F 5 wod ools S ES-Like slo olS il oo

09938l ¢ PBS L st 5l e 50l 2o5lul LSS

ook 2l 5 Gilugiogs Jomily Sl 5l cl (s
Figlorel Jsb 50 Gefian Ole s )1, 4z ol
Figlopal (b3 Ned goaxie Sl e
St Sk Olyea ZBTBI6 wsile JoSlge slocesis
ol aslllas ,o L8] Wiy, oo jles 43 SSCs o Shes (sl
Ol (sordgtanpsisel 5 (cordolimgigel (o) p » ol
5 Ubge aam ,o aslipls SSCs o ZBTBI6
el slags ol b3l (o) 40 (ES-Like laJslo
pebas Sl $lo s 225 5 ZBTBIG L Lol e
Siboygiiles logss, L ZBTBI6 lawg oad
SSSUTI
Lo 59, g Slge

DB WL eRalyl adlas ol
oKl DB areS ol 4 IR AUSMT.REC.1400.03
Sy ol 8 sl 3k paass

oo jladl oo 225 g9 5l &5 addllae cnl o
4 ol eolil (azan F) C5TBL/6 g Lige ¥ (Sodam
SIS sle el ol slodshe iS5 pan jshie
I Sl hee 2 p S hes 10 5l (oS 5 aan 8L
2 S ske +I0 5 DNase 2 oo s o5 oo <10 IV
B s o3l wae Jobwe i eolital s il L
&% J> (Hanks' Balanced Salt Solution) HBSS
§ JSite SSC lame ,3 ond pian dn slasbe
VoSolS+ D i L o5 e # StemPro-34 L
Tol) ad a8 N2 JoSe auoyd ) ooppaliglSL oo o
D metlogty il el sy woys ) o JsiblsnlS o

2oy N esslE pre eesdl gl n a5 S

VELY Dl (8 oyl oYY 0,95

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

[ Downloaded from journal .rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

v 33 (oo gl 55 30| 9 oo g g5 g G gy 9 Sloy 9l sw w9 4 520 WZBTBIG6 05 0Ly (w2 A0+

A Sgduwe PBS 0 6l 5 a0 /Y ey ao 0 Ve L
ladiges cnl Gl oiboysligisel (@5l sl
La] cal aelsl s ool oy Vb jo aS jebjlen
OanmeSon Sl I glaSid Ll g 4
Oyt &S Loy 5l slasis gyl e ol (PPI)
0dd (o Olbli)l g ond ASUS (g -y
Al oolaiwl (https://string-db.org) String oSl eols
08 Az p g by obe Laly, Sads aaS jlat
sdal Caws 4 slaosls @i 9,0 ZBTBIL6 35 oSl
ool o oy . ad 0.9.2 azs Gephi l38le 5 o)lg
5 o0d G (g Fakanly CuiS e g az s sla il
Grapher ,|33le 5 lawgs Jloges & g0 4 o] oyle DS
Enrichr (M1 oKL 51 delsl )8 0 gy 20.2.321 asews
Sy yedi S (https://maayanlab.cloud/Enrichr/)
Clyne Al gly ool oW (oo ,Shee
Kyoto Encyclopedia ) KEGG oL bl 5 LS

b eolawl (of Genes and Genomes

sk LS Canas 5 ZBTBI6 55 ol
(e A ool lii EBS-Like g JLisS¢ile !
Sl Silop el 53 (smgis) 5 S (lyeas ZBTBIG
ab ol s by s STl sloslo iS5
L by slops s ZBTBIO a4 onigd Jate slacntis

550 ZBTBI6 (55,Skas slapunilSo yigo 5,5 (sl )]

e elgn ol leaslis ad S 15 ey

MEF &Y X, 4 ES-Like o sk EDTA- oy 5
FBS as,0 V0 5l eolawl b colys jo .aiuls Jate wos
IAl s Jlsé ¢ EDTA- s 5

sladslo 5 SSCs «pardymgisesl 5ol S5, sy
b e 3 s bglite doys ¥ wisalle g8l b ES-Like
L b ekw ol pdidess ws,e +/) Triton/PBS
3mslisSl T Lo 4 5 G S0 duo,d | BSA/PBS
S e 4o ad plxl ZBTBI6 gl ol o |
P 5,5l SlaaisS ogase p3)9ysls gl ol ]
b oosds ki sloJsbo o ot oolial bt ygmaslsS
el VOS5l ke p eSS Y
Lod ($5mel S5, (diamidino-2-phenylindole-6)DAPI
SISl Sy Son b ond i e (sl Jobo
g axi8,5 1,8 anlllas 5,40 (LT L) Zeiss LSM 700
celw) Zeiss LSM-TPMT (40,40 5l colawl U glas
[a] sl cews & (W

Gl Syl 28l il pslite 4 e
9 &0 wed PBS L (hge adny C8b o cordgtucnsigenl
bocdl e ol oSG2 sy b oagallegdlly s
Cualses 45 pgig,S0 olSiws b g ol absl>| Paraplast Plus
9y 2 Al S8l gblio 0l el By egSee N
5o oolazwl ley b g ol was Superfrost Plus slaus il
Sl s, lp glp ab gl bl sl
3 b Ah bl L dises il slisinsisa
Sl 65l S, 5 8 bl )0 T by 4 (s
e @il b ossl Sl (Bl bl @l wins
Vo Soe ol 5 ole ax 0 0 gles o LS 51 b

cil gladiges polaisle Jlasl o s alosl aids

VELY Dl (8 0yl oYY 095

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

[ Downloaded from journal .rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

a0\

31,562 5 63 grmn Mgo

5 Sl PLS 5 ol Bd> 50l 1,8 loges ailes o
L Hdacl 5 Ll (z=) &) auS oo obm!l oSl JS
3 @z g s Sahnly CojS e Dja8 cp i A
ok ) alls o Slee Wil 0 Bd> L Pzl Ojg0
@S sy Gl Sl 5385 (ow)p sk &

GO Wl (g IS Gephi Jl38le 5 Lawgs Loy
Owt 0 B3 A5 WS (oo il (pilbasgerme ) 4 1) A
Ole albls )l calis Loyl o505 e olbls )l aes
Gyl oV s Bl 0SS L s 5l Slasgaze oS
WS oo e |y iy go0,Slee blsyl olwl as,8
dwgn Sy pll o (Lis (S o oy 658
o ,Shee o &0 0 o b Bon a5 sl (So5elgm
b Vool Vol Sl )l b ags slS oo
aS wes o pll 0K L1 o Slee 5l slacgasms
s (S5l 45 Ssdsn e (Sloj ao,Shos ol caiS
o gsls ol jo Jeds Glag (5 258 asli
bl i b o F shyls asis Q.ﬂ YW G;L..ql.....q
05 A ey ¢l (WRY S8 asbee 63 Ses
I, ZBTB16 a4 bgie WM 10 05250 sl «8un
ZBTBI16 Loyl ol ,0 a5 ob asein 5 00,5 duslic
05 (RASB 9 )Mo |y a4z 0 5 g Fabavly CoS e oyl
Sl b Bds D0 0 a5 wblioe WS cnl 50 Sz
Foe ool o b DS S o Sas 5 ol yo s

L ZBTBI6 & osigd Lo yuiigp Voo Lyobl 5 (PPI)
J8le s b e 9 ol assle String Il 51 colasul
00,5 iz jebiie & b ebnl aSub JUT Gephi
Slr oS 2 ple @b )0 Sezge slag) e DL
Loos ol bls)l was 5l olas a5 (Degree) a>,o ol
505 a5, S ik i s s lag sl
Betweenness ) (g Sakhwly oS e cdimy  lis
0,5 pluax o () JSo) absb e o5 o (centrality
b oj ol wm ol i 4250 slixe 4 0l 555
W3l YL axys az e g Sl LU o i slag)
o s el e o3l ol el S5 05
2lo b @Vl CoShe il Yl glaaz o b oSl
PR L 4 0)f K 4 p (Bib ] aies Lol
CoiS e shls o o] a5 col Lae pl @ S o
Lasly kol 05 05 o ke 4 sl 5V (5 Salansly
Bl Ojge ;0 g wiloe AL )3 39290 slagyy e
y wl al by oles Bl 5 cledtbl Jlas oo
DS oo | aiS e cligl 4Kt o] o IS o,Shee
gl By aSd Collad oS coul (See (S g WS e
Olie S oo dpds s 9 9)) Coon 4 K0 4z 2
i sly e G2l 05 Ol S akanly <3Sy
S ) el b oS a sl ol o
bl 30T e, &5 &S L kg e loges Grapher
stlen 3 O a3, )3 5555 5 L ZBTBI6 5 s
(o) JS0) <85 51,8 ot slag; JS 4 bgeye jloges
G dhauly CoS e bl loged mey b (B)b

obzee AY ag, mils L ZBTBI16 5 4 ol jascin

VELY Dl (8 oyl oYY 0,95

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

e 3D (o Flasd G5 g | 9 oo giew 5 o3| SB G 9y 9 Sy gl s Julod g 4325 UZBTBI6 03 0y (o) 2 WOV

[ Downloaded from journal.rums.ac.ir on 2025-08-02 ]

(s

CO R P T B T e P T P T e e R e R e TR P T

,.,.,.......mmm|l||II|||||||||||“|_||““““N“““““I“m AT -
FEEEE FEEEF AR g FEEECE] D ek i § EfE]
(z

il 3,
L N
-3
.4
9,
............................ --lnlllllll""““"I“I“III &

B g e L O A Py L LA A B S A e e B e S R R S s B =Ny BB P R AR

SIS 9 d 33 STl 057 A e Al 0 OF &G okidd Ol 057 s (A Gephi sI5lp 5 Lawsd String I ol gl kil 4Gud T — 1 JCS
S I 0 piolol bl O dwlio J1390i (= 400 yiolol (bl p O durlio JI3g0d (& .wl O (S5 dawls o 35 p0 olidILs Ty
R S 739 0 JEG) . ASY 0 AF s b (8 5 dawls Sy 30 901 iy SIS a3 S yiolsl 5 GIPPI 4Gl 50 ZBTB16 U .55 dkawly

Al SN A T &Sy [ 0 G 45 I 1

[ DOI: 10.61186/jrums.22.9.947 ]

VELY Jlo 8 oylad YY 093 Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

oY 31,562 5 63 grmn Mgo

140
120
100

80

I I I .
= = = -. [=1 =i 0

Nrtn Agtr2 Mtdh Gfral Gdnf Ret Zbtb16

W Sabul on S e W4a 2

dug o (O . MidS 0 Lyl lod [3 1 LS juw &Gy 9 1 ™ T &Gy o) ST 0,55 &Gy wo LT 048 &Gy . T 4GS (ST (LA - 1SS
S [y S g s WM ! JOZBTBIG .F o3l 50 99290 SO pplo 40 coss ZBTBI6 (Sl 4ol

Ded pua (5 09,5 90l lawgi ool el (So5elem Y oW lagy) g 4l 10 99290 slagy) (ooled o
05; 50 Ja.wja o..\.w&&a‘ 6LQ]ML"4.Q)A uLC)Ua‘ la KW Enrichr uJ)lJ—‘ oli'l.u \))‘3 |).’>bo u)}.c aQ |)
ol 0 03,51 ¥ S o 5 Sl p Wigd oo plxl oy cpl lawgs a5 ol e

o Slos anglin oSal 5 wss lolis KEGG oSl

VECY Jlo 8 o lad YY 093 Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

[ Downloaded from journal .rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

v 33 (oo gl 35 39| 9 o g g5 g G gy 9 Siloy sl s o 9 4 5 WZBTBI6 05 0l (o) 2 0F

)

S 5 08 S ot

Ol 33 gy Bl ol
Noteh ps i e
s S
o LSshes yonesd

e pelene -

TGFB pabSis s

Hedgehog 3 UlSis o

0 100 200 300 400 500 600 700 800
P-value

<)

T s e (Gl e

e [
] |
seswsesese [

o 100 200 300 400 500 600 700 800
P-value

N SO LrusgT ok (il (SU8 gt (4G I (SO gl 0k (il (518 o (I i i (518 o duy oo I T

sobn ook alopls cuse> ;0 VASA

X JSW) ‘-\*“L'g5° r°5 )lerw.

(3 ES-Like yo ZBTB16  ouigiwsisns) Slosas —£ JCo
(¢ ES-Like ,0 ZBTB16 ol (— ES-Like yo OCT4 ol
ok pled wolai (5 DAPI b ES-Like (sl fslw (§ 0TSy

.(opn ovléo )/}J) 348 0 Ol (295 v ES-Like s ZBTBI16

L o ES-Like sloJslw 9 SSCs o pl 5 ogdle

Lol ool S ZBTB16 (b oy p sl o2Kioles]
sl s 5 Bl gilulaz el mas 5l e SSCs
S 5l eaisS Coles aly glosiSl jeham )0 oal wgs
Cuse 4o 1, ZBTB16 Ly Lo oo ools cus SSC
addlas yige aay ES-Like sla Jolw ¢ SSCs axdlsples
Ol eorbgirmgigel (550K 5l Jol> @l w5
obs ES-Like sloJsbw ;o ZBTB16 pfig, a5 ol
ES-Like  Jobo sloos, a5 cuul Jb> 0 cpl 05 o0
Octamer-binding ) OCT4-GFP j5geq, 55,135 (5ol>
,o (transcription factor 4-green fluorescent protein
Ol n sladsbe cnl yo a5 wisls plas 4yl 5 slahge
s 50 ZBTB16 Ll 04d o0 lo ol 4 55 OCT4

olad ol ole Dgd g0 oy OCT4 ole & s
i Jels mls ﬁJLﬂ Lok 5l (F USo) awo oo
slad al slie o cadsiaasisel el

VELY Dl (8 0yl oYY 095

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

[ Downloaded from journal .rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

00

31,562 5 63 gamn Mgo

S5 (gwgme jsb & VASA lo 4 cews ZBTBIG
e g Azizi aslllas  cosl ol ls ol sl
5 Gigloral) ples Job ,o ZBTBI6 wis,S by a5
oelas olss 5y ES-Like (sla Jsko 4y o555 SSCs Lo
Olgie 995 anllas o o, an g Sharma [V ] 595 o
o 5 el ZBTBI6 jo g a5 olol 5l a8 s ,S
ZBTBI6 gl oo (o & dily (ouiz slo sl (28,
JsS $le el sla sl )5 1) (o3 (omgiy, HeS1 S
SSCs 5l (5,145 (sl a5 WS o oS Aut g Apr Ay £
5 oauSogS e So ZBTBI6 [V wib e 3
S)ls 2ds SCCs ;S 4o oS Canl (omgis, ooiS Jlad
L ooanSJld o gl laml o ZBTBI6 V)]
WS (oo Joo (smgiy, ahanly SIS Al b osiiS 068
el 5500 s Sl arwgi g pled sl Geizen g
S Lis 1) ook sladobe silegiogs Wlgiee s
GOS8, (agSes Wb sl Wigiee > ZBTBIG
oaiS T slaJoho 35k 5l 1) bl slacsslo 5 59095
DY-v0] wss oo NKT) anb
i bl as Lol slaeyy cslis sl aalsl o
String o] 4 bgsye G5 4K «i,ls ZBTB16 b (5,5
e Lol il Gl (et S 4 e 9 00 gl
A 50 0F 2 Dy 5 IS e Ly a5 Lo
& s ad LT Gephi l3dla s b 55 aSd bl oo
[, (Hdacl) \ pPlawls ygiwss o5 Gephi )l odel cows
Ghls 15 0)8 (Byme ad 0 0 (i Ol &
sl & o g 5 alanly Cu3S e 5 4z (e YL

ol LKes 5 Luo axllas 45 jsbilan il o o

\

ZBTB16

s fslo 15 ZBTBI6 orisiwdsisas] Sbogas -0  JC5
(& jo 5 uiasy3lé bZBTBI6 by (I . SlisS35lo g 45l 3 lod
b by fobo (Sldind (S50TSy (7 juw Cuiuwsgld b VASA Ol
Wwld Ol 9 ZBTBI6 o s Ol .0 pESI 4 9lai (5 DAPI
b 2l 50 JlisT 97l p! LU lod (S gh Cumoz y VASA

(ol _poliio 5135) ol 455 B lusgo el (Sl LI5S

& = )
5 somigimdsiges]  sloUl w@dllas ol o
b 4 ES-Like o 1 o4lo SSCs ,o ZBTBI16
30 OCT4 Ly a5 conl ouls adeive pizpd 9 o0
éﬁ..\.?bo UL"' IR IALCQ‘ )45..44 Lol sMLGA ..b..\...u ES-Like
ol oud olo Tuas OCT4 a5 ible ;o |, ZBTB16
a5 aed oo il serdgiundgigen] LT A oo ol
slbalgd al slie 4 pamis SSCs ;o ZBTB16 )l
slie 03 SSCs slagbe (pmizee ablico slop nl

ol Lol isls oLas 1) VASA (553 by sl sl als) asly

VEoY Jle @ ol (YY 6,90

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

[ Downloaded from journal .rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

ver 33 (oo g g5 39| 9 ol g g5 g G SS9y 9 Sl 8l s el 9 4 525 UZBTBIG6 05 Ol o) 2 A0F

Sz ©,08 ZBTBI6 aJgl IS mls o ax 3

2 ASE Gl 3 jee 035 st cardllae gz 4 Lol cusla
Ol 5 A G oy a4 bsype sloally el
5 ZBTBI6 (Lo gz LB 5 ol LL3)| a5 s ool
o4>g Nrtn ¢ Agtr2 Mtdh Gftral Gdnf Ret sl y;
Gftral Gdnf Ret slogys; sbe sl aslsl jo o)l
oS Sy 45 ZBTB16 o5 L a5 |, Nitn 5 Agtr2 Mitdh
ol Laools 5JUT 030, auglin (¥ L) wlazs 5 13
ol Al 10 03 S a8 B ZBTBI16 a5 ol
oy nbo bavlie )5 1, ©)a8 o i (S Gl )3
gy nbo oo 2 05 Gl Gasb 5l Olgsr 59,18 35290
ZBTB16 o5 Lol 5l Sle a4 .culis 36 58
SLL (it WBloe ¥ 50 0 el
5526 ZBTBI6 51 Y (S 4y oy sl a0l )0 95250
¥ oS slags nle @ cans 0 cnl (Bib 5l S e
b il oo 4505 0 S5mge sloryg b g LLI I sl ls
S S e 3 Sfgisn sl ls 4 olis
i 8 slan Bub 5l ogdise e aps ol b
aalllas @ plite een @ 35S Sbml (Sl ead
b b (&) &b hawg oad (28 SidlSew lo s
gy bwg a5 Lol glajias sl ZBTBIG
b iy s Jold Mg o (8 ¥ S
Oy 33 (25 55 paddlie Ol sl (oo
Slo s dalongiopd)lS j0 Sujyel SIS
oy )3 (mgigy Cwnydl pelais (b o Jeso
GiSedy 5 peaedS SIS e 95 Gl

3 U0, ¢ Edenfield .abl oo oras 00, 5-ul5]

O8S (SE o Gaws Hdacl U bl slagy as ol
OS P S g 0N pS Sean g (oras NS
aSh sl KEGG (o s aslllas L .[VF] w5 ls cllss
SIS e 0 AU ol &5 WS asie S
oo (JTGF-beta IS e Hedgehog
Olye s g Yan ols 28 Glbyw ;0 (cmgis)
098 (b ol ddn Pl el Cul
2,8 ole 95 aslllas o ofKes 5 Khaleel [VY]
JUSn JU slatse ;o 3595le pl arwgs yo DS
9 s9e0 Al 0 la sl 0 azgs BB oS L g 058 o
o jeml sladsle (Rl el oo 5l ey slosbe
ol 5en g Dilower VAl g oo jlop el slaalg) o
oo Slos 0uisS las |, Hedgehog SoJUXws s
P35 5 (2lip el 59ads al Aoz Sl iz sas
4 e ol o) Cewd 5l aS 08,8 (Byme (VLS 5 o,
Notch u_iu.]Li..m D [\Q] Ow‘sn u‘\)fo e 6)3)L.U
iz 038 Slege sladobe ;o ppal 08 Cool sl p
Notch SJlSew mhaw (ol Bk 5l el Lo 5 50
sldsle ad, @By a4 e Slesw sladsbe o

Iv-1 S

VELY Dl (8 0yl oYY 095

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

[ Downloaded from journal .rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

oY

31,562 5 63 gamn Mgo

(oagin) HPSL 4 Jlal (outign 4 Jlal (ouley S
alllae S Jlosl Olasy (x5 Jlasl 5 56 (5 L]
L 035531 b pag ;g8 s S5 (lsieas 1, ZBTBIG L]
35 S Alie slaygegs dnngi g 590 ;0 S A
ol ZBTBI16 a5 wis,S by o, Sen 5 Sadler .[6]
S Cowds L ZBTB16 .S s dgaee |, (5950 51 20U
2ol el o gt Cdlad o) eSS
G s &5 085 (o sl | (ileg S Cndg g a8 S
) sbwsese 5 0sdse (Sl ol e slagy Sl
S ileg,S LSl ZBTB16 Clé jo .0uS o Laa>
U ojluse B 1) Jd cunsis) sl puSloeS § S o
S g Wb ger 0 SBsesn 63 b
O Oeed WNgd adg g0 Lkl S g
Gloasy b ! |, ZBTBI6 gl ol
OF orl a5 80,5 Ol e 5wl s e SG3slsilon
5 Slwgy Glboyw dlex 5l alize asl> (glaygegs ;o
L wlg e ZBTBI6 VY] sjls & abgps olojm
S ey S5nd Oz 5 55 el Jshes 0 el
P O g 3 S b el et 0 g)len
) ssess JeSis (15 sl loolo 0y o T slo sl
SidliS e alanly b ZBTBIG6 (Jlie olsic 45 Sl
w55y |, Slisgy lyyees PTEN/AKT/FOXO3a
o 2l slp 1) ey Wlg oo ZBTBI6 [YY] wiS
@ Jlasl Cebl b35Sl 5 ool sladobe (5,104
iz &3S lgie 4 ZBTBI6 Ly 05 oplis DNA
Ol &5 0 st izes B (Byme Ol S T0E

Ol g oyl Coim b (_55.3&}; bls | ZBTB16 gy

TSR COPSRENLI | ESX L SR L S PURKOE S Y |19
SARS-COV-2 3gi5 el aa ;0 g gl - puaniliqn 351
5 (Severe acute respiratory syndrome coronavirus 2)
(Angiotensin-converting enzyme 2) ACE2 L =l
adle SIS 58, G Sl eighe 4 yamie WS e ddn
S5 45 355 Sl 5 olind 5 eall slacdlo Jsb o
INT wss” o 1) i 0 Shoe 5 (2l el
bgi oads polas ol Se UK (sl s aslia b
IS Lrgs 0 ol Kl (5l e b a5 5
aS polie sl o yls 13 T o Lo a5 &S Y
99y S ydb melas (ol 0 oo (Glo e Juls
el Cews il oo 3> adghes (omgl 5 Ol 5o
3 S5 AD 0 ¥ IS A cdl o ol se dmslie oyl
aS >0 5l g o ks ol cdBs ool S8 (sl e oudis
5 &S dhaly Cu3S e Glie (n i llo ZBTBIG (5
Sbml by ol (hgels Djgo )0 wllige NS )5 az e
2 057ge sl Gl bLII (5 0,Sles )0 e 43S 0
S oledbl Jash Bk 5l g 0gd o DL Jl0 ¥ WIS
Sguzme 69k (liee 4 ¥ N 4 4 Sla W e
Iy sonl b g 380 Sledlbl wilgs co Jol> gl .04 oo
b 5l 5% Slo e @il jo oS sbul S e
el g 4325 oS @il ZBTB16 o5 0 s ol
ol 1y losly JsSlse slapusilso KEGG sl e
S oo o e s s 4y |, ZBTB16 a5 ols
5 Wang adlas 4 ;g3 oo yol> adlllas ol awlb o
as aisls liad iluae 3BT L aS o5 o)Ll o e

VEoY Jle @ ol (YY 6,90

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

[ Downloaded from journal .rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

v 33 (oo gl 55 30| 9 oo g g5 g G gy 9 Sloy sl so v 9 4 320 WZBTBIG6 05 0Ly () 2 0N

yocdaldl yo 0l o moly 5 (598 ES-Like (sl Joluw
ZBTBI6 5 a5 o ools lis sael Cews a5 ol wlul
oor by wdliee 293 (N )0 3290 ()5 (A6
L oS oS amoy Lo S i SdliSw sl yine
Slops b e ZBTBI6 ol 3 e
125 g g)ls ol Sl 5l ) S e SIS
e S 0 Bezse sl ple 4 cws ZBTBI6
9 Miloe 4ol )0 ez ge slaps b bLII (n i sl
e O S e Sl sl yens gloss o
S5l
10,98 9 SAS

40 1, L a5 Thomas Skutella jgudg s 5l awg ol 4
&b ol Sdale oBails o Jise slacus pll
bl ol dlie gl e Jos 4 K85 Culyd wiogas
oSty 5 lall Sydagle oSl e o it aslipalis
olZisls 5l el oo plmil Jol (pg sl glid caass
b o ity b JaT (s slosglid gmas

235 o Sy Lol

Iva-vel codl o s cél o 5
Sygo 50 Cudlai 39> (Microarray) al,l5n, slsesls
Ol oo SSCs g ES-Like b Las o al,T5 5 (sloosls o459
555 e Soppo 4 5 ol pladl 05 ol Ll U1
| 2las i, o amblysly 20lS 5 asdboly el sloc
hogate gl b o) (riGaelS (e 05 et
Syge 9, Fhb ln Boe 0 Gl a4 g g alulid
ol sl bbsy g oo &1 Sldlas jo ol )5 solaxul
ol g ,qa> 0 |, ES-Like slo Jslo 9 SSCs ,o 5

9y ool 05 awslie (Ngd o eulas ZBTBI6 lawgs

w2 ol |, ZBTB16 )l s ) 5e Gilgs oo

5 oedsesisal BT L ol adlee

4> S ZBTBI16 5 a5 ol ools ylid  condginedgiganl

sledg) 4l slad 4 ol olo bl wedoe ol SSCs o

;0 ZBTBI16 Ly a5 Jl> 10 wgd oo 3500w jlop ol

References

[1] Azizi H, NiaziTabar A, Mohammadi A, Skutella T.
Characterization of VASA gene expression in human

cases with non-obstructive azoospermia and in sterile

and fertile mice. Reproduction & Infertility 2021;

22(2): 85.

VELY Dl (8 0yl oYY 095

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

[ Downloaded from journal .rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

04

31,562 5 63 gamn Mgo

[2] Wei BH, Hao SL, Yang WX. Regulation of
spermatogonial  stem  cell  self-renewal and

proliferation in mammals 2022; 37: 825-38.

[3] Azizi H, Asgari B, Skutella T. Pluripotency potential of
embryonic stem cell-like cells derived from mouse

testis. Cell Journal (Yakhteh) 2019; 21(3): 281.

[4] Cannarella R, Condorelli RA, Mongioi LM, La Vignera
S, Calogero AE. Molecular Dbiology of
spermatogenesis: novel targets of apparently
idiopathic male infertility. molecular sciences 2020;

21(5): 1728.

[5] Wang J, Zhang Y, Wei B, Zhou K, Xu L, Jin Y. A Pan-
Cancer Analysis of the Prognostic Value and
Immunological Role of Promyelocytic Leukemia Zinc

Finger. Pharmaceutical Sciences 2022: 217-25.

[6] Valdivia M, Castaiieda-Zegarra S, Lévano G, Lazo J,
Reyes J, Bravo Z, et al. Spermatogonial stem cells
identified by molecular expression of PLZF, integrin
B1 and reactivity to Dolichos biflorus agglutinin in

alpaca adult testes. Andrologia 2019; 51(6): e13283.

[71 Azizi H, Hamidabadi HG, Skutella T. Differential
proliferation effects after short-term cultivation of
mouse spermatogonial stem cells on different feeder

layers. Cell Journal (Yakhteh) 2019; 21(2): 186.

[8] Azizi H, Conrad S, Hinz U, Asgari B, Nanus D,
Peterziel H, et al. Derivation of pluripotent cells from
mouse SSCs seems to be age dependent. Stem cells

international 2016; 2016: 8216312.

[9] Azizi H, Niazi Tabar A, Skutella T. Successful
transplantation of spermatogonial stem cells into the
seminiferous tubules of busulfan-treated mice.

Reproductive Health 2021; 18: 1-9.

[10] Azizi H, Koruji M, Skutella T. Comparison of PLZF
gene expression between pluripotent stem cells and
testicular germ cells. Cell Journal (Yakhteh) 2020;

22(1): 60.

[11] Sharma S, Wistuba J, Pock T, Schlatt S, Neuhaus N.
Spermatogonial stem cells: updates from specification
to clinical relevance. Human reproduction update

2019; 25(3): 275-97.

[12] Li N, Shi T, Zhang M, He Y, Feng J, Mei Z, et al.
PLZF promotes the development of asthma tolerance
via affecting memory phenotypes of immune cells.
International  Immunopharmacology 2023; 114:

109559.

[13] Hashemi Karoii D, Azizi H. A review of protein-
protein interaction and signaling pathway of Vimentin

in cell regulation, morphology and cell differentiation

VEoY Jle @ ol (YY 6,90

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

[ Downloaded from journal .rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

v 33 (oo gl 55 30| 9 conid g g5 goa) G gy 9 Koy sl g0 fdov 9 4 3 WZBTBI6 05 0Ly (w0 A7+

in normal cells. Receptors and Signal Transduction

2022; 42(5): 512-20.

[14] Karoii DH, Azizi H, Amirian M. Signaling pathways
and protein—protein interaction of vimentin in
invasive and migration cells: A review. Cellular

Reprogramming 2022; 24(4): 165-74.

[15] Hashemi Karoii D, Azizi H, Skutella T. Microarray
and in silico analysis of DNA repair genes between
human testis of patients with nonobstructive
azoospermia and normal cells. Cell Biochemistry and

Function 2022; 40(8): 865-79.

[16] Luo K, Wang Z, Zhuang K, Yuan S, Liu F, Liu A.
Suberoylanilide hydroxamic acid suppresses axonal
damage and neurological dysfunction after
subarachnoid hemorrhage via the
HDAC1/HSP70/TDP-43  axis. Experimental &

Molecular Medicine 2022; 54(9): 1423-33.

[17] Yan Y, Tao Y, Cao Z, Lu S, Xu P, Qiang J. The Effect
of Knocked-Down Anti-Miillerian Hormone mRNA
on Reproductive Characters of Male Nile Tilapia
(Oreochromis niloticus) through Inhibition of the

TGF-Beta Signaling Pathway. Fishes 2022; 7(5): 299.

[18] Khaleel Ba, Lunenfeld E, Kapelushnik J, Huleihel M.
Effect of Chemotherapy Cytarabine and Acute

Myeloid Leukemia on the Development of

Spermatogenesis at the Adult Age of Immature

Treated Mice. Molecular Sciences 2022; 23(7): 4013.

[19] Dilower I, Niloy AJ, Kumar V, Kothari A, Lee EB,
Rumi M. Hedgehog Signaling in Gonadal

Development and Function. Cells 2023; 12(3): 358.

[20] Terrell A. Regulation of Spermatogenesis by Notch

Signaling. 2023; 129.

[21] Edenfield RC, Easley IV CA. Implications of testicular
ACE2 and the renin—angiotensin system for SARS-
CoV-2 on testis function. Nature Reviews Urology

2022; 19(2): 116-27.

[22] Sadler AJ, Rossello FJ, Yu L, Deane JA, Yuan X,
Wang D, et al. BTB-ZF transcriptional regulator
PLZF modifies chromatin to restrain inflammatory
signaling programs. Proceedings of the National

Academy of Sciences 2015; 112(5): 1535-40.

[23] Shen H, Zhan M, Zhang Y, Huang S, Xu S, Huang X,
et al. PLZF inhibits proliferation and metastasis of
gallbladder cancer by regulating IFIT2. Cell death &

disease 2018; 9(2): 71.

[24] Hu S, Chen Y, Liu L, Yin X, Yang Y, Tang L. PLZF
and PLZF-MAPKI10 can predict the prognosis of
postoperative patients with hepatocellular carcinoma.
Clinical and Experimental Pathology 2020; 13(12):

3158.

VELY Dl (8 0yl oYY 095

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

[ Downloaded from journal .rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

15

31,562 5 63 gamn Mgo

[25] Aballa L, Chraa M, Louhab N, Kissani N. Extensive
anaplastic multi-centric ependymoma in a young
adult: case report and literature review. The Egyptian
Journal of Neurology, Psychiatry and Neurosurgery

2023; 59(1): 67.

[26] Hashemi Karoii D, Azizi H. OCT4 protein and gene
expression analysis in the differentiation of
spermatogonia stem cells into neurons by
immunohistochemistry, immunocytochemistry, and
bioinformatics analysis. Stem Cell Reviews and

Reports 2023: 1-17.

[27] Niazi Tabar A, Azizi H, Hashemi Karoii D, Skutella T.

Testicular Localization and Potential Function of

Vimentin Positive Cells during Spermatogonial

Differentiation Stages. Animals 2022; 12(3): 268.

[28] Azizi H, Hashemi Karoii D, Skutella T. Whole Exome

Sequencing and In Silico Analysis of Human Sertoli
in Patients with Non-Obstructive Azoospermia.

Molecular Sciences 2022; 23(20): 12570.

[29] Hashemi Karoii D, Azizi H, Skutella T. Altered G-

Protein Transduction Protein Gene Expression in the
Testis of Infertile Patients with Nonobstructive

Azoospermia. DNA and Cell Biology 2023; 42: 1-21.

VEoY Jle @ ol (YY 6,90

Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html

[ Downloaded from journal .rums.ac.ir on 2025-08-02 ]

[ DOI: 10.61186/jrums.22.9.947 ]

v 33 (oo g 55 309 9 oo g g5 g G 9y 9 Siloy 3l s o 9 4 55 WZBTBIG6 05 Ol ey 2 AFY

Investigation of ZBTB16 Gene Expression by Bioinformatics Analysis and
Immunocytochemistry and Immunohistochemistry Methods in Embryonic Cells
Derived From Spermatogonial Stem Cells of Mouse Testis: A Laboratory Study

Mabhla Masoudil, Hossein Aziziz, Dariush Gholami3, Amir Khaki*
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Background and Objectives: Spermatogonial stem cells (SSCs) can generate embryonic stem-like (ES-Like) cells, both of
which possess the potential for pluripotent stem cells. The gene ZBTB16 (Zinc Finger and BTB Domain Containing 16) plays
various roles in signaling pathways, cellular differentiation regulation, and growth. The aim of this research was to identify
signaling pathways associated with the ZBTB16 gene using bioinformatics methods and investigate the expression levels of this
gene in SSCs and ES-Like cells.

Materials and Methods: In this experimental study, initially, 100 genes with connections to ZBTB16 were extracted from the
protein database and analyzed using relevant software. Subsequently, ES-Like cells were extracted from mouse testicular SSCs
and cultured. Then, the expression of ZBTB16 in ES-Like cells and SSCs was examined through immunocytochemistry and
immunohistochemistry staining.

Results: The results indicated that the expression of ZBTB16 was demonstrated in the undifferentiated population of SSCs and
ES-Like cells. It was found that deleting ZBTB16 from the gene network could disrupt undesirable signaling pathways since
ZBTBI16 is involved in enriching specific pathways as a specific transcription factor.

Conclusion: The experimental findings can support the analysis of spermatogonial cell growth in both in vivo and in vitro.
Bioinformatics methods, by identifying biological functions that ZBTB16 regulates, have shown that ZBTB16 can be used as a
target gene to weaken certain undesirable pathways.

Key words: Spermatogonial stem cells, Embryonic stem-like cells, Signaling pathways, Protein-protein interaction, ZBTB16

Funding: This study was funded by Amol University of Modern Technologies.

Conlflict of interest: None declared.

Ethical approval: The Ethics Committee of Amol University of Special Modern Technologies approved the study
(IR.AUSMT.REC.1400.03).

How to cite this article: Masoudi Mahla, Azizi Hossein, Gholami Dariush, Khaki Amir. Investigation of ZBTB16 Gene
Expression by Bioinformatics Analysis and Immunocytochemistry and Immunohistochemistry Methods in Embryonic Cells
Derived From Spermatogonial Stem Cells of Mouse Testis: A Laboratory Study. J Rafsanjan Univ Med Sci 2023; 22 (9): 947-62.
[Farsi]

1I- MSc Student in Microbial Biotechnology, Dept. of Biotechnology, Faculty of Biotechnology, Amol University of Special Modern
Technologies, Amol, Iran

2- Associate Prof., PhD in Cellular and Molecular Biology, Stem Cells, Dept. of Biotechnology, Faculty of Biotechnology, Amol
University of Special Modern Technologies, Amol, Iran, ORCID: 0000-0001-8246-595X

(Corresponding Author) Tel: (011) 44442135, Fax: (011) 44154265, E-mail: h.azizi@ausmt.ac.ir

3- Assistant Prof., PhD in Biochemistry, Dept. of Biotechnology, Faculty of Biotechnology, Amol University of Special Modern
Technologies, Amol, Iran

4 Assistant Prof., PhD in Veterinary Medicine and Obstetrics, Dept. of Veterinary Medicine, Faculty of Veterinary Medicine, Amol
University of Special Modern Technologies, Amol, Iran

VY Jlo ol cYY 0,98 Olrndy (S 3y p ke olK1> alona


http://dx.doi.org/10.61186/jrums.22.9.947
https://journal.rums.ac.ir/article-1-7042-fa.html
http://www.tcpdf.org

