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The phylogenetic position of Brown trout (Salmo trutta L.) in the Jajrud River
using D-Loop sequence
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Abstract. In this study the phylogenetic relationship of the Jajrud River Brown trout Salmo trutta L. 1758 in the Namak
Lake basin was analyzed using complete D-Loop sequence of the mitochondrial genome, in comparison with other
Iranian populations of the species. According to the results, Jajrud brown trout, like other Iranian brown trout
populations, belongs to the Danube phylogenetic lineage. The observed haplotype in the Jajrud population is similar to
the reported haplotype in the Karaj River. The results showed that the Namak Lake basin brown trout affined to the
Caspian populations, while its relationship to Salmo macrostigma was not confirmed. Although the Karaj and Jajrud
River haplotypes have not been observed in the Caspian Sea basin, because of its relationship to other Iranian and
Danube haplotypes, it is plausible to consider this haplotype as an old haplotype that also may exist in the Caspian Sea
basin. According to the biology of brown trout, geographic characteristics, and based on the properties of the Namak
haplotype, it may be inferred that the Namak basin brown trout populations are native to the habitat and not introduced.

Keywords. mitochondrial genome, trout, Caspian basin, old haplotype, native
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Fig. 1. Position of the Jajrud and Karaj Rivers and Namak Lake basin relative to adjacent basins (the map is produced
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Fig. 2. Maximum Parsimony dendrogram reconstructed for the haplotypes belonging to Namak Basin, other Iranian
basin, and other phylogenetic lineages of Brown trout. The figures denoted on the branches are bootstrap values greater
than 50 %. The figures standing out of the parentheses are bootstrap values for Maximum Parsimony and the figures
between parentheses are boot strap values of the Neighbor-Joining threes. The cods before the specific names are
GenBank (NCBI) accession nos. The black and grey circles denote previously reported Iranian from the GenBank and
the haplotype observed in this study, respectively.


www.sid.ir

44/¢¥

Khosravani Asli et al. Phylogenetic position of Brown trout

soAds (VT ol wlitio ot ola O1Cen 5 Jool G5 e

5 Salmo trutta macrostigma sles & uomen 5 50,30l VT Calises (slao o (61 0dd drlons K2P S5 Jool 6 Kl — ) Ul

MEGAG i3l 5 5l esliz! L Salmo salar

Table 1. Mean between group K2P genetic distances calculated using MEGAG for different phylogenetic groups of

Brown trout and Salmo trutta macrostigma and S. salar.
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interconnecting two circles and the related numbers beside it indicate mutational differences.

098 53 e isp el VTS al Js o)l

el 3 815 O gls ulibe
s5ms A GVTUH sl Ol & 6 505 Eom
S pygin cpl 4 towl S s 4 T Lol g 5l
gl ) b Sl b S LS 3 0T Hpl LT
5 S35 gy () s aw S OIS |
(o) Ale fom Sl sgas 5 LU, s le 5 UK

13,85 w2 Olpl 55 (ale (B yme doxdu )b 5 LSl jae

Lo sl VTU5 b Late 5Ly (VAVY) Sslaw
27 G T abe 4 bilurer ol 657 U o Ol e ¢SS
o) Slaalie L oS o yls K55 Salmo trutta caspius
A0 VTU5 ale Oliies 5 5l Cdille 4l
Coad, ) wlails S. trutta macrostigma |, ¢S 4
ssboles S o ) 1 T i adllas ol s oS (2015
S.trutta o8 edslie Olge ol s &
S5 Ay ST wlide 2 05 5 L Macrostigma


www.sid.ir

45/¥0

Nova Biologica Reperta 3 (1): 39-47 (2016)

Ya-FV o) 6,les oF ol proneyl f}lc JERTY slaasl

by e &5 (Hashemzadeh et al, 2012)
Res b 0T Bl 5 6, 8,515 b 6K Lo sl
FUSE) ol osils slacabshle 5 Sl slacabshls
GNF 3B Gabshls oSG 5 b Blsgy 53 5 Ao s
4 S C; 9 gl Blag, bl & Cl ois
o ool ) A Jpene alskle 5 odisl okl
Foore 2bshla I i s 7 0 e (pl 4 4315 Lol
(Ba) 55,bL obshls 4 ¢S Cubishla 51 s Sl &
(PS8 ey

Glaabshle w dauly <K L Cubible ol (Kos (ggm)
Cl Joza (AN J1,T 45 5 5 w515 (Da26) 6 o
LUy ) il Cobgble ) Condd suiasOlss Llg e S
S ol ((Ukle Kb i Glaslae 5 Jpo
SLnlasls S5 Ko Glacabshls  Ligr e o
5 Lt Do il ()l (s ObLS)
2 Sl b dlaals g mS bl & Slsbshle
A3 e bbbl (b, e 51 el o s
{(Freeland, 2005) & 44 o 4 S

Ol s 5 addllae ol Slalie 1 05 o cf gormn 3
SYTUF (ol Glaunas o dow) s pl 0 ol izt
oy by Sl e Gaamar ) Yl oS i
O A 5 BT abskle 035506 L s EIE
s B4 dm A5 ol 4 T (o sl Dl Jlo|
bkl K05 4 s bshls ) Coxge 4 a5 L L
TAe o Al 53 50T sy Sl Ol G0l sl
Lo Camar gloly (Bl s 5 als opl DU S
2 sk P Lo Slalmar K5 adllas wejli oS
Pl Gl gy Gaatli 555 pls ju Glp s sladiloy,

Ll

S5l Xl
oBisls gy Sislan I Wils e 03 3 OB
P kel o8l o psle oSy o5 4l
5 S dmee CBli> Olojlu iy Dl g s S
allan ol plosit OISl 487 018 Ol g § Jaes JS7 611

AJLQ)};)" a.ﬁu:.w‘\.:ui.h}}; CJ:’.‘ .u&f@b).@ c.\j.);r.zﬂjé |)

b5 5 1 e 5 VT (e ol B s )
Dble 053 (511 o8 ol gl s 655 oS o (sla5L 5
Elliot, ) 5,05 5L YU Jslos O30S ldie b oS T 4
Ol g s Lo Ll 5o Wb Jsl &y e s 5 (1994
S ediy Spsoa |y ool ale Olgn U 55 Jame (63 9dome
8 s sl sl s o8 s 4 o8 &K
ool 5550 Olej 53 Ol sl 3 (Bl Sla s 5 baol) S
Sl 5 G5 DU & a5 by (235 05 Laulsl)
sty JESH ol 4l ozt o gale (2813005 (51 03Y
g3 ) by e A B 4B 8 )50 0L
4 oar g by eddol Olyns pswim s ol 5 Jluy I eslia
55 53 VT3 ale Jsl Jos ((BLioI Glo s Zonds
el U 95 0 oale JLat 6l cnlia Sles

b sadliany ST, Wl s 4 ar gl s (6 sl
GBals g, den 5316, P G lurex 2y 25 L s &
gl s, Sl Jst Jold JES! e > Lb oyl
& 3500 e o o Glagy I I (2 STy sl
2225 et Saast Lo SHIEIL 525 2l 5 2 S Aoy,
bli Al gt Olg o 1) S Lo a0 opa Ol
A sy Gk SN s 5 et 5 o S5
LY (e &S 5o O laasla 5 alng) cpl 5 cddl
Il ol dyls (6,28 ahools 55 ol Blisy, claasli
S S 4 a5 b edial Oloj 53 5 SUSI L oale JUsl
ey 4 dm GbLe (05

pAde VT3 Al 5 eddodalie ubishls Ol
sisl yUshla 8 S8 Wl 28 5 55l sladliss,
~dge dalllae y3 g Sl i AS e s dB laubshla
03508l8) 5 Ad s 39500 b 5 35 L Sla Blrsy, gl
S A 3 edial alsbls (WY OS5 Jhu
33655 A s alhle a5l a5 bl o outa e
IS 0T Ol ool oz odalie oiisl slaailssy,
5o Jsomeaa 5 Cudls H B ds e 5y ol lacsbishla
Caws a 530 obshly ¢SS JUisl 457 5505 ool Ol LLa
03155 ey o 3w dms 5 U1 515 K A 4 0L
S amg)l 5 o s oddanlls sladilisg, dea

@\oMoML&Ad{_}L&Aé}w%U}lﬂU&


www.sid.ir

Khosravani Asli et al. Phylogenetic position of Brown trout

soAds (VT ol wlitio ot ola O1Cen 5 Jool G5 e

Sl 0l (l}u‘

Altschul, S.F., Madden, T. L., Schéaffer, A.A.,
Zhang, J., Zhang, Z., Miller, W. and Lipman,
D.J. 1997. Gapped BLAST and PSI-BLAST: a
new generation of protein database search
programs. —Nucleic Acids Res. 25(17): 3389-
3402.

Bernatchez, L. 2001. The evolutionary history of
brown trout (Salmo trutta L.) inferred from phylo-
geographic, nested clade, and mismatch analyses
of mitochondrial DNA variation. — Evolution 55:
351-379.

Clement, M., Posada, D. & Crandall, K.A.
2000. TCS: a computer program to estimate gene
genologies. — Mol. Ecology 9(10): 1657-1660.

Coad, B. 2015. Freshwater Fishes of- Iran.
Available at http://www.briancoad.com/contents.

Elliot, J.M. 1994. Quantitative<Ecology. and. the
Brown Trout. Oxford: Oxford University Press.

Estoup, A., Largiad'er, C.R., Perrot, E. and
Chourrout, D. 1996. Rapid one tube DNA
extraction for reliable PCR detection of fish
polymorphic markers..and transgenes. — Mol.
Marine Biol. Biotech. 5:295-298.

Freeland, J.R. 2005. Molecular Ecology.
Chichester: John Wiley & Sons, Ltd.

Hallerman, E.M. 2003. Population genetics:
principles and applications for fisheries scientists.
—American Fisheries Society.

Hashemzadeh Segherloo, 1., Farahmand, H.,
Abdoli, A., Bernatchez, L., Primmer, C.R.,

55 b oKuils iass Cisle 688MIGRD9Y4 oLt

References, b

s sy Ll oK 5 VAT b las 5 oLl ae Olejla

VF dmi s (sl 5

Swatdipong, A., Karami, M. and Kbhalili, B.
2012. Phylogenetic status-of brown trout Salmo
trutta populations in five rivers from the southern
Caspian Sea and twao inland lake basins, Iran: a
morphogenetic‘approach. — J. Fish Biol. 81: 1479-
1500.

Maric, S., Susnik, S., Simonovi'c, P. and Snoj,
A. 2006. Phylogeographic study of brown trout
from Serbia, based on mitochondrial DNA control
region  analysis. — Genetics Selection Evolution
38: 411-430.

Saadati, M.A.G. 1977. Taxonomy and

Distribution of the Freshwater Fishes of Iran. MS
Thesis. Colorado State University: Fort Collins,
Co, USA.

Suarez, J., Bautista, J.M., Almod”ovar, A. and
Machordom, A. 2001. Evolution of the
mitochondrial control region in Palaearctic brown
trout  (Salmo  trutta)  populations:  the
biogeographical role of the Iberian Peninsula. —
Heredity 87: 198-206.

Tamura, K., Stecher, G., Peterson, D., Filipski,
A. and Kumar, S. 2013. MEGA®6: Molecular
Evolutionary Genetics Analysis version 6.0. —
Mol. Biol. Evolution 30: 2725-2729.

Thompson, J.D., Gibson, T. and Higgins, D.G.
2002. Multiple sequence alignment using
ClustalW and ClustalX. — Current Protocols in
Bioinformatics 2-3.


http://www.briancoad.com/contents
www.sid.ir

Aiey Nova Biologica Reperta 3 (1): 39-47 (2016) YA-FY ) 5 )leds o ol i) pole 10 g sloaidl,

*kkk*k

Khosravani Asl, Q., Hashemzade, I., PirAli, I. and Abdoli, A. 2016. The phylogenetic position of Brown
trout (Salmo trutta) in the Jajrud River using D-Loop sequence. — Nova Biol. Rep. 3: 39-47.

352 Gy, (Salmo trutta L. 1758) ja 3dls VTU 5 ale (cwlido o AYA0 L Jio 5.0 e e el eoslfodla cf ¢ ool Sl st

NPV Y s psle 53 o5 sl —.D-LOOP &b iy 5l eslizal |


www.sid.ir

