[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1399.29.6.9.7 ]

(DOI): 10.22092/1SFJ.2021.123539 Ya(1) -1 Ol et sale dlas

:‘9&532—‘9& Ao

Capoeta trutta JlWb ko olw SR> (S § (S 30 gk (w3 93
IRAP gl ySilid 31 00! b (yliwd 58 st (Heckel, 1843)

\ - Yo\ =, . AR
6)3@&))‘4} J&ww‘ﬁdb‘f‘dbﬁﬁ‘fﬁ)

“bbkamangar@uok.ac.ir

u‘):" ‘G._\:\lu.- ‘C)L}MJJS &zl u*f:“"’ C.sLm suSiial C;)L_.}.a.’b QJ;—\
C)‘Jfl 6GJLA.H (o‘:u.uJJS é‘.i.:ﬁ:s‘d ¢L;guts.::.l OLIMJJS ém\sf}% ‘J‘.:st:) 4%‘.3).} C)LA.‘UQA (5.:&.&\93% éJ;—Y

VWA 531 kel ja WA (s g8 redl e LB

(W5 (b ailie) Ol osd Oy sbalesg, Sl edd dwo Sl b ol sacnar (K85 s
b 5SS Wi ol Kol Sl ealismal b Olws S Olial > (Olpe o ailaze) ST a5 5 (Ol s ailaie) 35,058 Oy
sholzs IRAP JsSisn Klis 5 Jols claosls oo 5 4505 .28 13 o 5550 (IRAP) 55550l 555 o
i ool 5 Dalane Ll slad «Bjen b cBUL Ao s g slad o sdalin (LWL sliad oy kST g o mi oS
it w2l Dl S s T slacgnar 4 bisn e 10 a5t 5 Ol asli i IT slaw
s w3 @l e TS 5 Ol Comer G (S5 Aol (250 5 b 5 ST Cuomer o (S35 b
U954 by 0 IV 5 Blamar a4 by 0 IS (oLl ar Gblue o big e (Sj bl 78 &S sl Olis J S0 s
5 Obisr aonar o i S (Jud 2 3 Dozl sla) (35 0L e o 508 5 p St e Boner
W 48 310U Syerasly ain (5o b lomr lislio s Lily, (o A8 sdalin 553 5 JTs, 5 &JT(‘;
ar SIS0 (a1 L3 Ol 5 6l Ghlin clacaner b ol axls SO s Ol e ailae
o OT 8™ gl 5l e lacals sy Js ols bamar o b placslis Ol o adbie s (Al ol Comar
FB o olazsl kil (il 6 ar g b e 2 Wi Gble Sl Cumer a4 Gl Olale 5y opl b LSl
ST s i 05 5 W iyl S5 bl IRAP Kl o ol O sy ool @l cpimed il S5
S Al ol 658 dax 5l Olale K53 £55 oon SDllllas s San b 4 dlg s Sl (S5 g ol

.:;J} oslazul 5 5a

655 Sy RAP SiLis (Capoeta trutta) jluls b ol S gulS RS

oo i 58"

20


mailto:*bbkamangar@uok.ac.ir
https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.9.7
http://isfj.ir/article-1-2383-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1399.29.6.9.7 ]

e gLaciran (S5 (5l 50 e

OoKea 5 S sge

< IRAP™ %Les (Schulman, 2007; Schulman, 2007
Gl S b Ogjeel e, 2 e JSse SOliS
Marwa et al., ) laz,6 o 55 ga aslllae (gl ,S0las
Boronnikova ) ol eas eolarwl als sladisS 4 (2015
and Kalendar, 2010; Gholamzadeh Khoei et al.,
5 55las ol ) eolazwl (2015; Cheraghi et al., 2018
4 ol )0 a8 oog aslllae S 4 pamie oS 5,9l laasS
oad aiSloy (alodgw Glaturer (SiLj E95 (ow)p
sy yslite 4 Lol> uag3 [(Fokina et al., 2015) <o
Slial o s ale sl g% slacures (S5 g4
s awslio iz o IRAP SSLis 5l oolainl L lws S
(Y20 ()02 5 ) yme) 4555 Cpl )0 Oy sloosls b

el 4235 ol

I gy 99
S5 solasz slaaillog, 515 VWAL Glsls )5 (5o paiges
slaailsog, @l aihic o plgzr ads> 2 5l CbS
2 5lsy @05, 5 Gy allate )3 g s 5 BIEE 09,05l5
Jouz) a8 bl (Lo s azljo &jslme o s e dilate
Wb oldl e adhis dw ;0 cwyp S50 Corex Can ()
Spo sladiged plulid aiad axd S 1 50 Gl ye 9 Gly e
eslaul b g owbidcsn, Slusgas 4 axg L ool
A el (VAAY) Coad 5 (VYYA) Jae olols slaads
al p g alae 23l I (S gl (o) 4 DNA gl 5l
ol 50 28,5 bl (VoVY) o Ken 5 Cawthorn s,
g b Gllae o i e g S5l an Sl ey
5 Fokina adlas o 5 i a5 IRAP Silis sla,55lel
GiSls Laln s el sas SLb (Y4)0) o Ses
soliiul 3,50 slo, Skl s eslitul  T3le L (glo s
YA\ (5-CAGACGGCGCCA-3) Y-A- 5l Lols
(5-  ywa 5,  (5-GCAACGGCGCCA-3)
&l aigs sl s ACCTAGGCTCGGATGCCA-3)
Sy iels g Soe Yo o> 0 PCR sla 25Ty ol
@ ol F gile ax o AF glos jo adgl (giluanis july a5 >
o F il az,0 AF (gilwais julg) a5 > Y @ads ¥ oos

2 Inter-Retrotransposon Amplification
Polymorphism
¥ Polymerase Chain Reaction (PCR)

Aodio

olele,es oolgls oz I S5 Capoeta .
003,555 oliwslidl b aS 5 5l o] mS1,y a8 wib
(Il -glnl 09,8 dus ay i Slidlyiz Bl 5l 5 ol
Levin ) coul ool (gotpmmds l)8 —al>s g s - 1]
S Capoeta trutta (Heckel, 1843) 445 et al., 2012
g Al asg> woled jo aF Wbl oo iz (pl sladiss )
4 ol g al>s asg> (Coad, 1996) o)l ziST,, o8
slaalsg, Gk I a8 o)l laaslisw lpl o)
Sy 3he S 4 pliws S bl )3 S5 ly g Glyew
9 SLS (o) S e )l el @ Sole 50 g 058
65 K, (C. trutta) ks ale ol OYAF (] Kan
by 4 ks e a8 ol ax ST asbee g5l
4 axg L Jg (Freyhof, 2014) s jlu o cble>
5 &)l Camal (ol GlapianwsST o cale bl Ol
655 Olyie 4 ol ety ) bl jo ol (solazdl
Kiabi et al., 1999; Danabas et al., 2011; ) &5,
S50y SIS Sledbl lads i=an 4 (Zadmajid, 2016
bl 5 o] Glacurer b ool 5L @S ol & zlee
05 )5 anlllae 3 50 ST, gl

@bl 2 e Dbl Wlgioe (SeB) £95 (o)
Gyl o, emen 5 Ll LSle 5 4idS daluee>
ans a3l asjls g ol a5 oledisl gl |, e
(Saad, 2012; Shabani et al., 2013; Pourkhaloee et
slo g, al., 2017; Souza-Shibatta et al., 2018)
obale latuner (S5 €985 (o) 2 lp Al (JoSse
o S 0jeyel &S gla Silis dlex I 09 e coliiul
2 e Sghy, w0y oo 8 eslial 550 (S5 g9
Kumar and Bennetzen, ) ail o logysjemlis,i,

3b; | S8 wiz g conl ool g S5 g, cnl (1999
S b slaws (Yu and Wise, 2000) ses o olis |,
£9330955 3 (Pl g &g @595 P95 2O LU 9 595
3 bogieeli s, sl g Bl pendysedy 5 clle
@ Ll 5l eolaiwl b cwl ool g baigS 2l g oo
Kalendar et ) s 5 o Jloas! JgUg0 ,Silis SO ylgie
al., 1999; Schulman et al., 2004; Sabot and

! Polymorphism
#%


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.9.7
http://isfj.ir/article-1-2383-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1399.29.6.9.7 ]

5 S9zy pae) Sy e Gyl adlas syee Sl
Gloarlis s 40 ool Sy e il 00,5 eani(92g
odnlice slaail olawi Jols bacoses (49,0 (S5 £4i5
Slasi o8 jge s ey doy i Bhge b (slaaily slasy cons
8 eolatl 5590 ¢ colas! Wb slaxs « Sge JT slows ¢yeilis
S w0k €5, 5 55 Bygel olyie & plnusSy) )5
sl alia a5l R0 sl b 55,5 o T g5
L ilizeo glacuner om 50 gild Gl g (amwsSosg o
0995 b il sl eSile alin 5 a8yl S )l a5

8,8 plil (SSls

S 4 9,8 Bl ax,0 0+-00 55T Jlasl st Fr oo
S g (aado V¥ Cae 4y o5 il 4z o VY ey sl F-
O Sae @ ol )T gile a0 VY sles o sl bug a5 >
50 odd adg slawil SIS jslaie 4y ol bl aads
2 PCR cY¥game 5589 28U 5l 5l slo ey ST
(Kalendar and — wo,5 eolawul 7Y 35,81 J5 9,
i b eads Sz slaail 5 »3,1,55 Schulman, 2006)
JPCR IS5 aws ool U sslitul 550 sla, 55T 5 el
2355 e ST oS 5l Sl e b s aisel ez
sloail JsSUse 59 Lelul o (Cheraghi et al., 2018)
® 5 &5 ol s wl » gl PCR 251y 5 Jol>

SIB Blo olow diges 3l g duwo Gblno LI yia Glaiso ) Jgas
Table 1: Geographical coordinates of the sampling sites

el e dikie (ad0 az yo) (oLl 2o Olaize Qgod dlaxy (Caroz) o] pb

Oy vo°-a' N f5°V#' E Y¥ JUSPHERYS
gy Yoo YN f£oYE E " gy 409,
Olg yms Yoo vs'N f5° 0N E 'Y i3 ailso,,
gy TE O8N FYON'E 'Y 39,098 ailog,

b Yoo OV N f8° V' E 'Y oleg 4o,

b v0° 04" N f08° fY' E \# Soo &30,

%l v0° 00" N f0° fY'E 4 olo S wilsog,

P %) Dhgy 4wl eolitul b laciaes Hl3le wypy Geizen

Sl b boads LSt slasil 6,185 g05] @l
sl (6,230,155 e a5 ols ylis oolizwl 0,90 (sla ST
3 el laail (6,8, 1,85 a5 sl lias bl asl oo YU
IS5 aw 505 Galejl 0y5e dised Jlaz ,o YoAY S5k
)“°‘.’.‘)" ‘M)é AY/A JQL\A YeA )oab.: 4M)b ay/a J.)an
TYYA 5 VoAY sloyoslyy oS 5 o )n 4410 Joleo TYYAQ
VA Jolee YoAY 5 VoA sl oS5 AV Jolee
9o, VY Jolae YYVA 4 Yo Ar layanly oS 5 oy
b sy g oolawl 0590yl a3l el slaaily
G, SE as,0 AIYF Gl lawgie job a4 ouds oolasuwl
25558l a5l Jols G yile Jelosi g 458 b axily oo
3)90 ooz i o a5 ol lis coolatuwl 090 oS 5 b
YY olaws YoAY 55T il Y8 olows YA 55T adllae
g Yeohe la,55lel oS5 wil YV slaws YYYA [55kT wib
Slaws YYYA g VeAe sla $5lel oS 5 aail YA slows Yo AN
Y

O & ol e el (Jo¥se bl e
O B i 0590 el Dlatie 4 4525 g laConex
GENAIEX l8le 5 5l oolitl b ,550e sla asls solos
¢ [(Peakall and Smouse, 2012) wias s 6.41
P09 (8 Sukh alold jl eolitul b (rrexr G
Shannon ) w5 s UPGMA g, @ o 51 Jol>
e (@nd Weaver, 1949; Nei, 1972; Nei 1978
T Syesmly Aty Gy L lalenez n swiglings Ll
03,5 pens 40010 ases Paup l5sle 5 51 eolaul

(Swofford, 2002; Perrier and Jacquemoud 2006)

! Unweighted Pair Group Method with Arithmetic
mean
2 Maximum parsimony (MP)


https://dor.isc.ac/dor/20.1001.1.10261354.1399.29.6.9.7
http://isfj.ir/article-1-2383-en.html

[ Downloaded from isfj.ir on 2025-12-05 ]

[ DOR: 20.1001.1.10261354.1399.29.6.9.7 ]

o slaCuran (S5 (5533 5080 (s OlSen 5 (Sl

wolaiz! 5 Gglate laaily slaws «Bjse b bl ws,o b YF olaws YYYA 5 VoA slo 55T oS5 5 wib VY

4;[.: 9 uls)fn OJGL.A )| u]‘n)f 9 )15) 6me )é w).)dJ sd)y‘}.\ 6“&&[) Slows u)].\ws ) u’)’uﬁw loals J,&.w.;

(Y Jg92) w05 oualive

Olimws 5 pliwl 5o 5l Bl obuw anflian 8 g0 Cuxosr Cib )O (Surosr (1950 (Sl E9i sl ¥ Jguxr
Table 2: Intra-population genetic diversity indices in the seven studied longspine scraper populations in the Kurdistan

Province
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Table 3: The genetic diversity indices (mean + SEM) in the studied longspine scraper populations in the Kurdistan
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Figure 3: Maximum parsimony relationship tree in the studied longspine scraper populations in the Kurdistan province
obtained by 1000 bootstrap
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Abstract

Genetic variability of longspine scraper populations from the Choman, Shui, Garmab (Baneh region),
Gheshlagh, Sirvan, Gaveh-Rud (Sirvan region), Rowar (Marivan region) of Kurdistan province were
examined using Inter-Retrotransposon Amplified Polymorphism markers (IRAP) method. IRAP
molecular markers data analysis showed the highest and the lowest number of bands, polymorphic
bands, percent of polymorphic bands, number of different bands, number of private bands, number of
effective bands, Shannon's information index and expected heterozygosity in the Rowar and the
Garmab populations, respectively. The highest and the lowest genetic distance was observed between
the Rowar and the Shui populations and between the Choman and the Garmab populations,
respectively. The molecular variance analysis results revealed that 9% of genetic variance was
between geographic regions, 16% among and 75% within the populations. The highest and lowest
gene flow rates (number of migrations per generation) were observed among the Choman, Garmab,
Rowar and Shui populations, respectively. Phylogentic relationships of the populations were evaluated
using the maximum parsimony methods. Phylogenetic analysis showed that the Marivan region is in a
sister clade with the regions of Baneh and Sirvan. The results of this study showed that although the
longspine scraper population of Marivan region was different from other populations, the existence of
similarities prevents its complete separation. However, fish belonging to each population of the
studied geographical areas can be distinguished by their private bands. The results of this research
showed that the IRAP marker has high reproducibility and greater power in detecting genetic diversity
and can be used effectively to study the genetic diversity of fish, including the longspine scraper
species.
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