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Abstract:

Introduction: In order to investigate the possibility of genetic differentiation and to compare the genetic
structure of Kutum population using DNA sequencing methods, ten Kutums from the eastern, middle and
western regions of the Caspian Sea (coasts of Gilan province) were sampled from the mentioned areas.

Materials and Methods: DNA of three samples of each area and species was extracted using ammonium
acetate method, their quantity and quality were determined using 1% agarose gel and Nanodrop device
(ND1000), respectively. One pair of primers (Forward and Reverse) of 16STRNA gene were designed and
synthesized using GeneRuner software. In order to determine the sequence of the 16STRNA gene, Kutum
DNA were amplified by PCR. Then, PCR product was runned on 1% agarose gel and bands have been
produced in the range of 500-600 bp.

Results and Discussion: Evolutionary difference (Maximum Likelihood), neighbor-joining and
phylogeny relationships were obtained using MEGAT11 software. The results show that the samples of
Kutum in three areas have 97% similarity and 3- 5% evolutionary differences with each other. The
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phylogeny tree of Kutum samples was drawn using Neighbor-Joining methods. In order to compare of
phylogeny relationships of Kutum from three areas using Neighbor-Joining method, each western and
eastern samples were placed in a separated cluster, which it could be a sign of population differences
according to 16STRNA gene. Due to the destruction of the rivers where they migrate, the pollution of the
Caspian Sea and the lack of physical barriers in it, the kutum in these two regions still has genetic
diversity.

Conclusion: So preserving the genetic structure of the kutum populations in the central, eastern and
western regions on the coasts of Gilan province is important and essential.
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* Corresponding Author: saber.merag@gmail.com

35


http://dx.doi.org/10.71901/jad-2025-2-853
https://aqudev.liau.ac.ir/article-1-853-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-30 ]

[ DOI: 10.71901/jad-2025-2-853 |

Y7 YF-FA b doeap NFF Ol ¢ oyleds (2355 J s ps 5T anw s 4,
DOI: 10.71901/jad-2025-2-853

n . . n

9> 409> 3 (Rutilus frissi, Nordmann, 1840) suiw sl SKi3 Hlisle
(235 558 DNA b J1g5 31 08litet b (03 oist) 53 (815

ol " ol Ofgas” ¢ o Sgacmo ¢ (S 1 g ! (S six ol F gl 0313 pus Noxo
339 8 1 50 ' odlidle hslow! (5 B

(e 055008 slex g 5 hiseT (Dlidns Olejle 05257 (S psle Dliind d s 155k 51 Olale (Ml e Sl szl -
ol )
[)\,:1 ‘uj};‘)"\‘"f néj)}waLge @}JS}JJ}ATeQu:.EaJ b\.ﬂjbnjjisu’;)\:.i ()l.o Qu:.aaﬁ w}»n&b LSLG—ITGJJ}; ‘ngeu\gﬁu)};—Y

Ol ey e85l slgz s 5 5 oS0 T el Olajlo () 5287 (G pole Dlidions ds go -1

VEORI/YA LS b VEORV/YE il

ol

GF s sl el b i e Comer oK) Llle amlie 5 (S35 pld Ol ) shtes
deo (S Ol Jolgw) 555 Sbys o8 5 G5 o b5 Gble Il i sl sde o3 sluw « (DNA sequencing) DNA
I3 5 ealinal b 0T CadS 5 CuaS 5 il Al pgdseT Slil og) 5 oslinal U adlais a5l Olale 4503 4 DNA Ny
o3lizal L 16STRNA 05 (Reverse 5 Forward) jel, i 334555 s ND1000 Jue) Oolys b olaws 5 sy ) 56T
2 PCR Jsames PCR 5 DNA &l 5zl 51 oy I6STRNA 05 I ond Cgr A3 2w 5 (1,0 GeneRuner 150 ¢ 5 )
a3 ¢ alSG oMt 3 gas a5 T6STRNA 05 g1 b Sl 00 — 01+ o3 g0dous 55 glalil 5 A 0ily das 3 ) 58T U5 s,
aiaie a3 ddes  ale (Lo 3a5 457 313 O Aol ol T s MEGALL 1531 o5 N eslizal b S55ks Lalyy 5 sisliy 5
b i oale (slasiped 5k ot yn diyls JulSs Oodlet| KouSS b s ys WO 5 055 Caald Ao s AV-R0 (gl old Lo
e S ESG (535 1 oS 2 S5 5 o Gblie adises &5 313 0L 5 43S o 5 Neighbor-Joining b, 31 eslizul
ST e Jous Gladiling ) o 3 4 a5 L.ab 16STRNA 05 olul ) blumas 3l 6l dil 5 o ol &8 )05 413
oIl Bl e sy (S5 g 55 5 e ailaie 53 pl 03 Ak b (T Wiy pl 03 (SO5 Slge s pde 5 B bos
i r bl Caenl ghyls IS Sl olu S5 55 058 5 (B8 055 o ble diw ol lalner S litlu Lais

.6)4.{}1:.6 DNA ‘)‘}5 6[1).3 ‘u\:.d,w LSAL‘ ‘k5<’:bj )ll}Lw :éu\gf &“-’LOJ:

saber.merag@gmail.com : =LK lsege *


http://dx.doi.org/10.71901/jad-2025-2-853
mailto:saber.merag@gmail.com
mailto:sh.bakhshalizadeh@guilan.ac.ir
http://dx.doi.org/10.71901/jad-2025-2-853
https://aqudev.liau.ac.ir/article-1-853-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-30 ]

[ DOI: 10.71901/jad-2025-2-853 |

v e GUo3 os 4o 45 (Rutilus frissi, Nordmann, 1840) wiw sl Szj b=l

Shls S Gl B s susTes dess
VO Y+ 053 S5 55 sl o sm s slagslmial
S S sk (Pourkazemi, 2000) ol 4L
Salarer 1y o 0T Lis 5 0b5T (K55 ¢4
S22 H9n SBCmex Sl er 5 iy
G55 S s b el b 1) Sl e
e Ll s s g pdy Aol 4 (Sl Olges
Ll Jaea

dr s 5 O 3T plS o Sy s Jles
S 55 dal ol en Codbge b Sboj Sas 6T
3G sl adbie o e S (S5 3
AT frmmen 23 8 globs (S55 sl slins
O8I o (S5 55 5 olF p b5 Ol
a5 C)L.pl}j_l_;s S s eyl Coldal 3l
L (fnts ol o gl 51 8 cnl e b oo
ol |y ab g e Salanen 5)ls Sy 8 G5
e 3315 51,58 G5l se JsSse sla s b
OT L3 gilasb 5 Lo (gl 1y (o pdes 4l
(Rezvani, 2001) > sei Jles! g oy 95

o5 sh P sl JsSse slaiss
Sy b pies ol 5l K sl s
SbaS 5 blamer on (S5 daly o
Bruford ef al., ) ssb oo osmime o 4 $S555
.(2003; Saeidi et al., 2016; Sharifi et al., 2017
S5 Sl ¢l o (MDNA) (5,08 5o o 555
Sl Sl Syl BES w5 Cemes
Jsbo 2 53 J8 50 cpl 5l sdete Sl sl S
s Oyl il a3 405 OWT 1 OT aalls
S S e (maternal) (gsle 3y

S35 Ol VL s, s (recombination)

.

4o\
(Rutilus frissi, Nordmann, 1840) Liw .l
IS Gl bl pl3 w53 sl
Lo ol s o5 o3 bl 5 5l b glaa &
B M 5500 0oy bl 4 a5 b &8 LSl e
Olabe opl deo JSTIVe 51 i e 8 Jle oiS
Abdolmaleki and ) das o elest] 54 |,
.(Ghaninezhad, 2007; Abbasi Ranjbar, 2023
K5 55, 6l 5l 5035 555 Sb)s on b oo
3 OT Gl s ol by WKLe mds &
(Rezavi, 1995) LlodST1, WLOT  (glaalssy,
Sk g s and Sl bl el ST,
Al sl JP b s S oA sbee 5
Ald9, e able s B Jlse 5o iomen
gl AT )l sy 55 0l ol 5 oS 5
S S I Y sn e (5,5 (Ao 35 sbs T
Sl o ol Dl (g 5 s
Jead 53 alngy OT oo palf 5 sk Ol
039 pl3 cpl 2l Y5 5 b iSO s
Coad, 1980; Razavi Sayyad, 1999; ) <.
Ghaninezhad et al., 2000; Abdolmaleki et al.,
25 Sl 3l 8L plge s en 4 (2004
A dlil 503y 55 Gl Jele ls sl
LoT rex 5 S5 bl bl Oy T
Srlamer )3 (G o SRl Bl o il o
St Wiy e Sdajlys g Ly, ol 32 f 0T
o b Sope 4y il s 4 (g e
I N e
0T Soolse 31 & 58 dde pl ol
A g oSl Sl ) Cs e Il


http://dx.doi.org/10.71901/jad-2025-2-853
https://aqudev.liau.ac.ir/article-1-853-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-30 ]

[ DOI: 10.71901/jad-2025-2-853 |

\Fe¥ Q\:«.{U c(ajb a)l.‘..fn ‘v-“").}’. Ju cd)}};‘_;}ﬁw}: 44”].&4

«(Pujolar et al., 2009) Cul ;155 5,400 4,5 13
SSES Cards o eon s ST b
IR s A e 3 S GLas S
Wl ($o5 2 LT o s 5 i (ol Sl
s A 3 i e 3 e 2S5 s o
OT o 131 4 055 5 Jsb Oln ey oy b 2238
Loy L5 ol ol &5 8L o )l
il S8 ol aVle 3 ilasl sl
0#SG  (Valipour and Khanipour, 2009)
S eslizal L 68 ol (K55 ¢ 55 3550 3 SLeOD
odis ize (ks bl Ole ;5 16STRNA (]
508 nl GYU Cmenl @ a5 Ll by (ol
S5 bl 3y 50 53 Sledbl zils &S SloT
Gl Cadiee lad s e ii o5 OT
g5 B 5 pltd Glsl laasl s eslid
Sl 3,557 0 gy ol S e (ol (555,5
Ol 5 S8) dholb (S5 655 5 (arex
SLus f i ad e o L b sl
G L ednT 53 b syl (S Okl) L5

33,8 o1l ailaie p g g3 sb3Sl e ke

l&u’.‘aj)jé"o
SWle 53 edd deo ddw 2l 31 (515 5 &gl
1N PRSP ISP SRR ARCIPWSR L LCERY 2
S5 s At aw 53f i (e es e L
G2 i ges {ONS Ol ol 3,5 5 (J5D
Y= ¥ i ke ol gl () Jsus) ,gsjf(‘\,,;‘
JEs s ey B b s Wb g 3L SRS
A o3l 53748 Ul gol 2l A VD Gl 55

S35y p 45 » SledMbl (Pourkazemi, 1996)

YA

0T 51 s 2,0l (an o565 1l V0-0)
(=5 O ot (2L (S5skd Olalllas s
SAS1, e plge Lasis (LadT ST,
ol o3g0d Al blmer 5 LES LU
Sleds Lol Sles ses ol (Wilson et al.,1997)
o b JSge Sl &K Olsiew mDNA
5 Sishs ol e (s S e Gl
Chakmehdouz .3 45 3L Comes ¢S5 anlls
S aner auwlin 5 (Y4VF) 0,ea y Ghasemi
syph 6lisgy 5 S5 OV 4l i b
Slsagy 5 JF Vb dde b &5 L5 S 518
L ol s B e M Comazr & 2 25 00
2 M (e gl Gl 2l s S p S
A e fesl Bamer ol 1SS a3 sl
g5 Olpe (Y1) OLKea 5 Rezaei 3,5 13
5 o bl Gl din e s |, (S5
Vo o e 5 s S sz oslsale s Bs) 4 285
A el sl 1 0 e ey 0
O 5 035 (S55 GUKS (Sy1s gy 5 350 Gblis
el Ko s 53 s 8 sdalin VL ks S
FEREW-N AV (Y1) 0L SKes 5 Rezael baw g ol
Sbal 53 35,08 8 5 g § Gladilisg, Conex
Kolangi .&sls ol 1, oYL S5 & oS
A e wy 53 (Y410) 0l s Miandareh
pwo B sl s, ,s mDNACytb o5 3l eslazul b
335k 5 o O3k S ((Old Dlnl) 35,08 5
sdalive 1) ool Hlaw (S5 alols (0153l Ol
LS
2SS s Sapde IS b w

g_g:gj; B/ g;i.t:’} BLZ L;}Ej)‘ M)L;: cCJ].:j_g-_’,a


http://dx.doi.org/10.71901/jad-2025-2-853
https://aqudev.liau.ac.ir/article-1-853-en.html

[ Downloaded from aqudev.liau.ac.ir on 2026-01-30 ]

[ DOI: 10.71901/jad-2025-2-853 |

¥4 v GL)s o5 ab g 4> (Rutilus frissi, Nordmann, 1840) wiw sl Szj b=l

Olale Ml Slidss gzl J S o)
.Q:;Jﬁs;ac..&)cé)lwb-

bl Sl g 0l 3 o p Sl eslatal by s s

Kesl3T 4 DNA ol pal 5 S0 ShlesT

(FR3=1F+ ) OIS ol g JUS 5 i O le doms (6513 5 46903 (1o o] o Bl i Doliatiea 1) Jgudem

Table 1: Geographic coordinates of sampling stations for White fish fry on the coast of the Guilan
province (1399-1400)

Factor/Coast Talesh coast  Anzali coast  Kiashahr coast Rudsar coast
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Table 3: Haplotype distribution of the 16STRNA gene of White fish in the central, western, and eastern
coastal regions of the Guilan Province

Haplotype/Location Center East West Total
Ha; 1 1
Ha, 1 1
Ha; 1 1
Hay 1 1
Has 3 2 5
Hag 1 1
Total 3 5 2 10

NS Ol ol g 3,5 5 08«65 o bl 55 L sl I6STRNA ojv_g:;j@;: C s F s
Table 4: Levels of genetic diversity of the 16STRNA gene of White fish in the central, western, and
eastern coastal regions of the Guilan Province

Haplotype Haplotypic Nucleotide

Area Number number Diversity ~ Diversity
Center 3 3 1.0 -
East 5 3 83 -
West 2 1 0 -
Total samples 10 6 7778 318

O Dl ol 3 ok 2o (6515 65505 Glolin 46 LSS il ols 05057 0 sl
Table 5: One-way variance test between whitefish sampling areas on the coasts of the Guilan Province

Population S. D. %
Between the populations of each region 1 -0.06
Total populations 8 66
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