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In this research, I studied on the single nucleotide polymorphism (SNPs) of
Growth hormone gene (GH) in Salmo trutta caspius. GH gene in Salmo trutta caspius
have been six exons and five introns the full length. Single nucleotide polymorphism
(SNPs) of Growth hormone gene (GH) were compared between Salmo trutta caspius and
Salmo salar by BLAST- NCBI-Network system. Following to BLAST program, were found
three gaps in full length of GH gene, first gap originated to 960 bp (Salmo trutta caspius)
and 1610 bp (Salmo salar), second gap originated to 2033 bp (Salmo trutta caspius) and
4206 bp (Salmo salar), third gap 1318 bp (Salmo trutta caspius) and 2637 bp (Salmo
salar). The all of gaps were not math with together, but the similarity of nucleotides
between gaps were high. In this study we found SNPs in full length of GH gene when
compared between Salmo trutta caspius and Salmo salar by BLAST- NCBI-Network
system. According my research were found 22 single nucleotide mutations in first gap
and 12 single nucleotide mutations in second gap, however there were not any single
nucleotide mutation in third gap. For generally similarity of GH gene between Salmo
trutta caspius and Salmo salar is high (98%).
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The Salmonid species such as Salmo
trutta trutta, Salmo trutta fario, Salmo salar and
Salmo trutta caspius and many Salmonid species
were used for industrial economics, social and
environmental importance (Gross and Nilsson,
1995). Salmo trutta caspius is an important and
crucial species of Salmonids those rarely in date.
These teleost were lived in the Caspian Sea and
they migrated for the rivers of connected to the
Caspian Sea. According thereport of Saadati, 1977,
Salmo trutta caspius have two formsin Iran: the
native Brown trout (freshwater populations) and
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Caspian Salmon (sea-run populations) in Namak
L akebasins and the Caspian Sea, respectively. The
Sea-run Caspian Salmon attains alarger size than
the freshwater populations. It attains 51 kg and
1.24 m but most of theonesseenin Iran were 10-15
kg (Walczak, 1972 cited in Coad, 2008; Fazeli et al.
2011). According above reports the mature
populations of Salmo trutta caspius can be
matured up to 51 kg that function of growth
hormone isimportant for them. Growth hormone
gene in Salmonids have been two types, type 1
and 2 (McKay. 2004) which diverged at least 30
million years (MY) ago (Devlin, 1993).The two
growth hormone (GH) genes are only duplicated
pair of genes in Salmonids for which both loci
have been sequenced (Agellon et al. 1988). Growth
hormone (GH) playsavery important rolein many
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regulatory, metabolic and devel opmental processes
in various vertebrate tissues. The other function
of GH geneal so were subjected on the phylogenetic
analysis such as allozyme polymorphism,
specifically studied populationswith high and low
LDH-5 allele between the two groups using this
marker. (Bernatchez and Wilson 1998; Aurelle 1999),
mitochondrial genomics(Aviseet al. 1987; Rezagel
and Akhshabi, 2011; Rezaei et al. 2011; Rezaei and
Akhshabi, 2012; Rezaei et al. 2012; Rezaei 2012g;
Rezaei 2012b; Hyneset al. 1996).

GH gene in Salmo trutta caspius were
sequenced and deposited in Genbank, accession
number, IN241634.1 (Rezaei et al. 2011). GH gene
in Salmo salar has been 6581 bp, accession number
(X61938.1) and Salmo trutta fario, 2513 bp,
accession number (JX155657.1), the results
analysed with BLAST- NCBI-Network system, were
showed, high similarity between species of
Salmonids using GH gene, hence we will
concluded they are common descent from
Salmonids.

In this study we aimed discuss on the
composite of GH genein Salmo trutta caspiuswith
other Salmonids, like Salmo salar and Salmo trutta,
by subjected to single nucleotide polymorphism
(SNPs). There are some studies on the SNPs
markers in Salmonids such as mitochondrial and
nuclear DNA, neutral genes, and selected genes
suchasMHC (Kimet al. 1999; Werner et al. 2004).
They found SNPs between Salmonids specieslike
Chinook salmon, Chum salmon, and Sockeye
salmon. According the objective of this study,
there are two questions? 1) Is there any SNPsin
GH gene?2) If yes, how many SNPswerefoundin
the length of GH gene in Salmo trutta caspius?

MATERIALS AND METHODS

Samples

The samples of Salmo trutta caspius has
taken on the fish, August 2013 from the Rivers of
Tonekabon- Iran, these samples including bloods
and muscles has taken from three old age females
and then anaesthetized with 50 mg of MS222/1.
The process of sequencing were found following
to;
DNA preparation

DNA genomic from Salmons were
extracted by kit of extraction DNA (Chrome DNA
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extract- CHROMOUSBIOTECH PVT.LTD). The
quality of DNA extracted were measured by
spectrophotometry instrument. DNA quality was
also checked by running the samplein 1.5 percent
agarose gel electrophoresis. The DNA samples
devoid of smear were used for further study.
Designing pair primersfor amplify of GH genein
Salmo trutta caspius

In this study we used primers according
the sequences of Salmo trutta truta and Salmo
salar that reported in Genbank, NCBI Network
system. The above sequences cited probably have
been high homology with Salmo trutta caspius.
DNA amplification

A 2048 bp full length of the growth
hormone gene spanning over six exon and five
introns was amplified. After using sequence
specific primers, weamplified PCR products of GH
gene from gDNA (2.2 kb). In the next step, had
done purification of PCR products (by gel elution/
PCR clean up). Finally, sequencing of the PCR
products by primer-walking and detection of SNPs
on the Chromatogram data when deposited the
full length in Genbank.

RESULTS

Designing primers, sequence references and
sequencing of GH gene

In this study, we designed three set of
primers, from GH genethose reported in Genbank,
the sequences followed by Accession nos.,
M22732.1 (Oncorhynchus mykiss gairdneri),
X61938 (Salmo salar genefor growth hormonel),
because probably, those sequences have been
high homology with GH gene in Salmo trutta
caspius, hence it was good chance for designing
primers(Table 1; Figure 1).
Sequencedataobtained from Salmo trutta caspius

The sequence of GH genein Salmo trutta
caspius were amplified by PCR termocycler then
designed new primers and sequenced the full
length of GH gene, these results were showed in
Figure2.

Analysisof GH genefollowingtosinglenucleotide
polymor phism (SNPs)

According the sequences of GH gene
those reported in Genbank, Accession no.
M22732.1 (Oncorhynchus mykiss gairdneri),
X61938 (Salmo salar), weanalysed inthe BLAST-
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NCBI- Network system. The results showed that
there were SNPs between GH genein Salmo trutta
caspius and Salmo salar (Figure 3). The results
followed by BLAST-NCBI- Network system, were
found three gapsinfull length of GH genein Salmo
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trutta caspius. The SNPs analysis were found in
first gap, 22 single nucleotide mutations and 12
single nucleotide mutations in second gap when
compared both Salmo trutta caspius and Salmo
salar.

Table 1. The three sets primers were used for amplification of full lengh of GH gene
(green color). Sequence primer were designed for sequencing of nucleotides (blue color)

Primer Sequence (5" to 3")

Product Size

Fwd Primer(SsGH1):
Rev Primer(SsGH2):
Fwd Primer(SsGH3):
Rev Primer(SSGH4):
Fwd Primer(SsGH5):
Rev Primer(SsGH6):
Sequence Primer:

ACATACTCAACCGACCACCGCACTTTCAAG 910
GTGACAGGTCCACTCTGCTATTCA
GTAAATAGGGAATCTCAAGCTGT
CTCAAATACTTCTAGTAAGTTGA
CATCACTAATATTGACTATATCAG
CAGATTAGGCCTTGCCCTGCACTGA
ATCTGGTAGAGCCTGACTCCA

312

819

Exons highlighted in the reference sequence

ATCTARTCTC CCCTAC AT T ACT TTC ACAT T T CCACAARCT CCARACTATTTCCTTIC AR

ATGETATCAATAAT ATGCATAT CCT TEC TICAGG TCC TEAGCT ACAGECAGT TAGAT TTGETTATGTC

AARRCCAROGGCTCTT CARCAT OGC GET CAROOGGET GCARCATCT CCACCTARTGECTCAGRAGATG

ATTTCAGGTGA ARARGGGETCOGATCCTTA TTTART GO CATRGGRCATTCRR T CAATGACTT TCT AAGAC A TTT TGAATCTTC TTT TEACAT ATC AAATAG TG TAT CAATGATETTC
TTTEGACAATAAACAAT AR ATATTCETCCICATAAAGAACCAA TAT AATACATT TCT CAAATACTGCA TTCTTCTT CACTET OCTCIT TACACAACCCTCETGECAACAACAARAAAATCTCT CTCOCTTC
CTACAGTACCACAGET ATGGCR O GTGT T TTTETGAT TTTETGS CCTGETTEOC GCRGACRGIT GRAT] T
TTETGTOCATT CAT TACAT COT AGACAACAG AGG TTT GG TTG TGT TTT GACCO TAR TTOGTT CAGTC CTGEACTTCIG TAACT CIGACT CCATUG TEAGCCT ARGCT TR, TCAGT
ATCRAGTI TGTTT ACGTCCCCTC TTCCARACT CAT! RRR TG AAGTAACCTGGTTGAGACAATTATGCAT GTTATGCCCTITAAAACCATATAA :-

ACGCATTATAGTGATT GTTCCACAATCACAT ACAAAAACAGGT CCTATT AAT GRARGGTGETAAAT GG
SCTOCTEETEATACATT ARAACA TEEETT OO CAT CTATAAAA ACAGTEET
TARGTARTCATCCTTGGCAATT

ARGAGTARAARTGGGRACARGET ARGOCT GOT TTT TCT GICTAT TTC TT T T TT CAG TGOGARGT CAGTG
TACC AT TTARCT TACRCATTT AT CAC TERGEC AGEEECCARCAOGECAGAGRARAGT
GARCARGT ATT CTACTACT ATGAGG TTATARATC TAT TGACAC ACARCCACC TGOTT TAACAROCT AR
T ATGTGATOT ATAACATT TACATT TGAGTOOTT TAGCAGACGCTC TTATOCAGAGC GAC TTACAGGA
GCARTTAGGGT TRAGT GOC TTGCTCAAGGEC ACG TOGACAGAT TTC TCACCTAGTCAGCT CAGGGATT

T TTARAT ATGAAT TOC TOCATGATGCAT GAT TOCAAANT ARATAATA
TEECATCTCAATTT GAACAATCGAT AGAACT TAGTCATTAGTTAIT
CTARACTCCAATT ITT. TTGAAT TTTTTTACCATTATT TAACTAGGCAAGTCAATTA
AGAMCAAATTCTCATT TAC AAT GAC AN CACAGGCTECAT CAT CLATEECT CIT
TCTRAAGGCACT GCATC TCAGTGTTAGAGGTGTCACTACAGACC CTGETTOGATTCCAGRC TGTATTAC
AAATGGETETGATT GGGAG TCRCAT ARG CGACACGOAATT GECCUACKGTOG TTAGGETT TEGOOGHE
GITEEOEETCR A AATGAAATCTAGCCATGR CTETACR
TCTAARATTGGCAT TARCACAT TGC TAT ACC TCAGTGOCT TCARCT ARGGTAGG TARARC ARCCAC AT

e AGACCACCAATTAT

GCACGAG

GARMCCRGTARCCT TTCAA TTACTTACC CARCGC TCT TRACCE CTAGGC TAT TEGTG TTCGRT GEC TG
TAACTAATGTATCTCACCAT ART TOCACT TACTOC TTT TGTTATTTTCICTT
TeTTT TAGTGT T T TG CTG AT CCAGTC TTACTG G TCAGT TGT TTTCTGAGC CRAAGG GGCAGCGATEE
ARARCCARCGECTCTT CARCAT CECGET CARCY ATCTCCACCT. T
TTCAATGRCTT TG T ARGACAGC TTT TGARTC TTC TTT TEACAT ATC ARR TAG T TRTCARTGATET TC
TT T T T T GTAGAC AG TR T CoT CTT TAC ACAACC CTCGTG GCARCARCRAARARATC TCTCTCOCT T
CTGAAC 2O

COTETTEOC OECR

CTGGACTTCTG TAACT CTGACT CCATCC TGAGOC CAA TOGACARGC TTGAGACT CAGARGAGT TCACT
AAGTAACCTGEETTCAGACAATTAT 'm.l'GJ{T.F.'J‘:'LL‘CTIT&MAL‘CATATMME‘KG'l‘Mﬂ-
SCTTARAT ATGAAT TCCTOCATGATGCAT GAT TCCARAAT ARATARTA
TGGCATCTCAATTTGAACAATCGAT AGAACT TAG TCATTAGTTATT GEGARAGC AGRCCACCARATTAT
CITAAACTCCAATTT AT AAA TET TTTAAT TTCAAT TTT TITACCATTATTTAACT AGCCAACTCAATTA
AGRACRAATTCTCA CARTGACARGCAGAGGCTGCAT CAT GCATGECT CTCGAG TOGOGC AOGAG

ATCAAARTCAT TECAAGTAARAOCA TCACTUTOT AAA TORETEETT TUTCTACGETOT ACA TTUTOCET
TTTGT T T T T O TG T CAG AR A AGO COT ARR GET TTT TAR CTCART CAT)

SIS o7 TAC AR C GO AR TTC AT TTCCAR TAR TCT GTC GTT TET CTACAT ST ACA CACACS AL
AT TG ARG TGO IO CATAT OO T T COG TCT GAT TEARTC C TG GEAGTACCC TAGOCASACICTS
AT T CAR ARG TR TG TR GAAACT CCRACCAGATOT CTGAGRAGE TCAGC GRE CTCARAGT
GEECATCARCC TR TOATC ARG ETARAG ARA CEAGGEACARCARTGACCATT TETGETECCACACTTT
GTGCACTGTARACCCCAMGGEATTTTTA, TCANAGTCARTGAR
ARGTCATTATTACT TAMATGT TTATGT GET ACT GEC TCARAR CTAFAT GAGARGTGACATCARACR

ATTTT L AATTA CAGCATGOT CTACTGE
TGTTT TTAACT ATCTGTGT TTTGCATGT ACAGGACAT TGAGTGATT GAT TCATCGTATGC TACACAAR
GATATATAACATACAT TTT TCAACATTT TCACAAAGA TEAATAACT TACCAGAAT TTTEGCAAACOCGA

CTTGCAGGOCTGRTGT GG CTTARRCTATGRGTT TCA GG CAC TET ATT AGG GTACACGT ACECCTE
ARRTACGGTCT TATGAGAT ATGTAR TETATTGTTATAARGAGT TEARTTACART GRTANT ATT TECCT
AGGAATTAACT TGAAGEOCACAGEAL GACAAMCUAT GICTCT G TACTAACARATACE

TCTARIEECACT GUA STGT AT A AGACC CTGEITCEATT CCAGAC TET ATTAC
ARRTCOCTCTCATT GCCAS TCC CAT AEC CeRCAC COART TG COACCE TOS TTAGCCTT TECCOG G0
G TEEOEE TCARAT ARARA ARA AAT GG GEARAT GARATU TAEUCATCACAE AGAFT TTAAT GTATA

TGTARART TGECAT TARCACAT TG TAT ACC TCAGTGOCT TCARCT ARGE ARCCACAT
ATCAARGTCAT TGC ARGTARARRCCATCACTC IO ARA TOGCTGGTT TCT CTACG TCT ACATTC TOCGT
TTTETECTTTTCIGTCC = S ALC OO AAAGET TTTTAACTCAATCAT]

CAATRC ARCGCARCTTCATT TTCCAATAATCT GIGGTT TCT CTACAT CTACACARCACCAC
AGEICCIGAAGCTGCICCATAT CIC TTT COGT O GAT TEAATCL CUCTAGUCARACOCTG
ACCRATCTCCAACRGOC AGRARCT OCARCCAGATCTC TCAGCGRCCTCARAGT
GOGEATCAAE PR T ATC ARG TAAG AR GGA GGG AGAAANTGACCATT TET GG TGOCAC ACT TT
GIGCACTGTAARCCCOCARGGCATTTTT: TCARAGTCRATGAR
AAGTCATTATTAL ACT GEGCTCAARACTAAAT ATCRACACR
AT TTTTTAAAGTTATAACAAATTAACTT TTTATCCAGCAT GCT CTACTCCAGCT AGATTT TTTGEAAT
TGTTT ACTATCTGTGT GCATGTACAGGACHK TCATCGTATGCTRCACARR
GATAT ATAMCATAC AT TTT TCARCRATTT TCACARAGA TERATARGT TACCAG AT TT TGO ARROOCGA
CTTGECAGREOC CTTARACT TCAGECCACTETATT ACGTACGOCTCR
ARRTACEETCT TATGAL GTTATA TATTTGCCT
AGGANTTANT TGAAGGOCACAGGACTG ARAATGANT GACANCCAT GTCTOT GT TAC TANCARATACH
GICATGEETGATARCTACARTTCAC TCARRR R

TCAT GGG TEATAACT ACART T CAC TCAARARGE COAGECACACTGOGRANT GATAT TEEGOACET GG
CITAGTEAGEECAT TACTARRA AT GBI C ARGCTG AT ACAACTCARA TUT GEACT CTT CAC AGGET GAT
TAGAGTARTGACTARC TGO AGT CAGRTTE TGCARCGEGTTT COTARARS
TAATGACAGCACAT TGEGT TTTACAGTGACATEA AT T ATE T TTC T AGTT AGARR
GOATAGTGTAGGRCCACGT TTGCCT T T CTCAGC RGRTCT TICAGT GCT TTACE
ATARCCTCATCTAT ARCROCCCAT TCANT GRCTGRATATCAGS
CCATTCARGEATATT EUGTCT TTT GO GG TG GO TTC AGA ARG ECUTARTARAC ARRTA
TP A ACATC AT COC ACCATGCAT CTC TCT CTGTCT COCAS e GTA
CTEAGCT CAATGACT CICAGCAGC TECOOCOT AT AT ACCAGARCT
CEACGEIRACGT ATGCACARGETECRAR
ACCATETTEOCTTCTATTTCAT GIGOCT TOC TAT ATT TTO TAC AT GOGTTTOT TGTECT CTO TAT TG
CAAAGTATCTT TEG6TCT T TAACCC ATATAT TAT TAC TAT TAT TGT T ARGACTETTCTOS
AGARAGET CTAGTGRCCTAGAACAC TCRCAT TRAAAT GTG TCRACT ATARCCCATTC TTC TAT TTTTC
oooca T A CTGACCGETC GOC AAGTEC AL CAACTGCACTCTET
AACGTGEECT GEAGAGE AR CAGCAR GAG OO T G TOC AGSGTTCGE TTT OO CRGATA BRGNS
AGAGC ATTTTCART TGAGAT TCT OCATTAARC GTGCT TTTTAGTCT AGAGT
AGATTTAATTTGEA 3 GTTTTCAGGAAT TTGCATTTIGT TCTCTGAR
ATCARCAACRGCAC TT TOTATATTGACT ATT ACT COGAGC TACCAT TEATTAGTACATTTATAGRAAR

CTGOTT

TAGRGTAATGACTAACTGCAGTCAGATTC

CCRAGECACACTG T OETEE
T TAGTEAGEE CAT TACTARRAAAT GTC ARG CTGATACARCTC ARATCT GARCCCTT CAC RGO GTG AL SETTATTARATETY TALC CATACATTCATATT
TGECARCGEETTT OO TAR AR TTCAG TEEERRC T CCRAG TTTT TATTTCCTTTA
AGTATTTTCAT TTC T T ART CTTATTGTT TGARRC TAA TAG TGATACATT TTTCARTAARGCTGTTGTT

TARTGACAGCACAT TGGGT TTT ACAGTG ACATGAARG TCAAAT ACCTCT ATGCT TICCTAGTT AGRAR

CTCTGCRGTACATGATCTC TTGECT AT TACTATCTT TCARATCRACATTT TTTACARGT TOCTA

AT CACGT TTECCT CTTCTCAGCAGATCT TICAGT GCT TTACAT TETGATEE TAA

GCCCCARC ATTCCT ATGGT GTCCCT TRGACAATT TAGGGC TGEATT CAATCCGTATCGCAGGC ACTOC
ATTGAAAT CTAAAGGCAAT GTT CCT GOCTTCCOGEAGACT CCATTCACT GCATATCTOGECTCAATCG
GRAAT TACCTTAAAAATGT TCCGOGGTT CTTCAGOGATAC GEATTGART CCAGCCCATAGTTACGTAC
ATTTGAAT TCEAAAARANC KT GAAT CTCCAC TET CIGTTCOEAAT G TTGAAT AAAACTCAATT TEGARAC
TITTTCTGCC ITTGTCCATAGGET TECTTGTTARATACCTOGGAATTT AGATATCCGARGSE
ARCATAAT ARRCAGACTTT CCARARCGTGGET CTGCAGCAGGTCOOCGRC ACCAT GOCCCARRCT GGRARAC
GUALGTEC

Fig. 1. The sequence of GH gene from Salmo salar that reported from Genebank for designing primers subjected
to GH gene in Salmo trutta caspius. Yellow: Exons, Green: Primers designed for amplification, Blue: Primer

designed for sequencing and amplification
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CARARAATCATCCCTTGCGCAAT TAAGAGTARAAAT GGGACAAGGTAAGCCTGCTT TTTCTGTCTATT TCTTTTT
TTAGTGGGARGTCAGTGTACCAT TTAGTACAGTT TARCTTACACAT TTARTCACTGAGGCAGGGGCCARCACGEC
AGAGAAARGTGAACAAGTATTCTACTACTATGAGGT TATAATCTATTGACACAGAACCACCTGCTTTAACARCCT
ARCTATGTGATCTATARCATTTACATTTGAGTCATT TAGCAGACACTCTTATCCARAGCGACTTACAGGAGCCAT
TAGGGTTAAGT GCCTTGCT CARGGGCACATCGACAGAT TTCTCACCTAGT CAGCTCAGGGAT TGAARCCGGTARC
CTTTCAATTACTTACCCAACGCTCTTAACCGCTGGGCTATTGGT GTACAATGGCTGAGAATATCTAACTAATGTA
TCTCACCATAATTCGACTTACTCGTTTTATACATTT CTTATT TTATTTAATCTCTCTTTTAGTGITTCTGCTGAT
GCCAGTCTTACTGGTCAGT TGTTTTCTGAGCCAAGGGGCAGCGATGEARRRCCAACGECTCT TCAACATCGCGET
GAACCGGGTGCAACATCTCCACCTAATGGC TCAGAAGATGTTCAATGACT TTGTAAGACAGCTT TTGART CTTCT
TTTGACATATCAAATAATGTATTAATGAT TGTTCTTCT TCTTGTAGACAGTATCCT CT TTACACAACCCCTCGCE
GCTARAARARAACAACAGRAARTCTCTCTCCCTTTCTT TGTGAT TTTGTGCAGGAAGECACCCT GTTGCCTGATG
ARCGCAGACAGCTGAACAAGATATTCCTGCTGGACT TCTGTAACTCTGACTCCATCGT GAGCCCAATCGACRAGE
TTGAGACTCAGAAGAGT TCAGTAAGTAACCTGGCTGAGACAATACGCATGGACGCCCTTARRACCCCTTARATTT
GBCEGEGT TGG- = =~ ==~ o

TGTARATAGGGAATCTCARGCTGTACAATACAACGCAACT TCAT TTTCCARTAATCTGTGGT TTCTCTACACACA
CAGGTCCTGAAGCTGCTCCATATCTCTTTCCGTCTGAT TGAATC CTGGGAGTACCCTAGCCAGACCCTGACCATC
TCCAACAGCCTAATGGTCAGARACTCCAACCAGATCTCTGAGARGCTCAGCGACCT CAARGTGGGCATCARCCTG
CTCATCARGGTARAGARAGGAGGGAGAACARTGACCAT TTGTGGTGCCACACTT TGTGCACT GTARACCCCRAAGE
CATTTTTAACTCAAATACT TCTAGTAAGT TEAAGTT G-~~~ = ~——— === ===~ ———————— -

IGCIATATCAGTARC ACCCCATTCAATGACTGAATATCGECCCATTCARGGATATTTATGCATGTTITCTITIITIGCC
GIGIGIGCTITCAGRRRGECCCART AR A C AR TATTGATATGCACACATCCATGCATCICICTCTIGICTICCCACR
GGEGAGCCAGEAT GGG TACT GAGCCT GEAT GACAATGACTCTCAGCAGCTGCCCCCCTACGGGRACTACTRACCR
GRRCCTGGGGGEGCGACGGCARCGTCAGGRAGGRACTACGAGTTGT TGGCCTGCTT CARGRAGGRCATGCRACRARGET
GCRRAACCATGTTGCCTTCAATT TCATGTACCTTCCTATATT TTTTACAGTGCGTTGTTTTTTTGTGCTCTCTAT
TGCARAGTATCTTTGGGTCT T TAACCC AT ATATTAT TACTATTATTGT TCATTGATCAAGACTGTTCTCGRAGARR
GGICIAGTGACCT AGRRCACTCACATT AR AR TGTGTCAACTATARCCCATTCTICTATITITTCCCCCCARGETC
GAGRCCTACCIGACCEICGCC AR GT GCAGGRRGT CACTGEAGGCCARCTGCACT CTGTAGACGT GEGCTGGAGRG
GCAGCCAGCRAGAGCCTGTCTCCAGGGTTCGGTT TCCCAGATRCAGATTAGGCCTTGCCCTGCACTGARCAGCAT
TTTCGAT TGRAGATTCTCCATTAR ARCATGCTTCTTTTGTTGTGGAGTARRG

Fig. 2. Thereare 6 exonsin reference sequence. All 6 exonsare highlighted in the above sequence data obtained from
Salmo trutta caspius. Yellow highlighted are exons
S.t.c 1325 CIATATCAGTARACACCCCATTCAATEACTGARAT. )-‘-TC'-GD:CA‘J'ICM@A‘IA‘ITTBTG:A 1384

ERTERDBEEELBRORD BV ROERIREREDRE L WERRD NUREEDUDRREE RV RURRD R
S.a 34358 E.'IBTT,’IF'Zr“l‘l‘.I.FN"CCCAITCAHFI-r'TEI.nTLTC‘GD:CATImC{lBTBTITHIEA 3557

S t.c 1385 TEEETCTTTTECEGTETETECTITCAGRARGECCCRRTARRCRRAATATTGATATECACAC 1444
P0 DEDOEERD ERERNUREGEOROBRRO I RD LR E RN bR DR RN BN DN R BRRREDRLE
3.s 3558 TCEETCTTTTCCESTCTETECTITCAGARACECCCARTARRCAARTATTCATATCCACRC 3617

5.t.c 1445 AT-————- —CCATGECATCICTCICTEICTCCCACAGEEEAGCCAGEATEECETACTERAG 14356
Il PORGRERIEEERERRE B EERIDERERONRREREORERERRY RADEELDLE
5.3 3618 ATCCACCCCACCATGCATCICTCICTGICICCCACAGECEAGCCRGEATEGECETACTERE 3677

5.t.c 1437 CCTGERTGACRATGACTCICAGCASCTGCCCCCCTACGGEAACTACTACCAGRARCCTGEE 1556
PREREERD BN B LR R bR E B EHRO B RO R R R DR D H RN RN E RRERE DR
S.3 3878 CCIGERRTGRACRRTERCTCICAGCAGCTECCCCCCTACEEEARCTACTACCAGRACCTEEE 3737

S.t.c 1557 GGE—CQ,CG-GmCGICAE@GGBACTLIQKEITGITGGDIIGCITC}EEMG@CFJE{'.A 18lé
TRDERR RO NN R D RN RN RN RO RnD N ORI ED DR DR DRI O RN DN R R LRDD
S.s 3738 GGGCQCGG@ACGICAG@GGBMTEIGBE—‘ITGITGE—DL‘TG-CITCBMMGEBGATG:B 3737

S-t.e 1617 cancerecaranccaTerTeccTTClaTTTCATET ccTTecTATATTTTRTACAGTECE 1676
EREBRDEU NI ERUND B RRRUERE RURDIREEE DUUNEREDERULERE FOUNEDRDE
S.s 3798 caacerecasaaccaTeTTeccTTCiaTTTCATeTfccTrCcTATATTTITRTACAETECE 2857

S5.t.c 1877 TIGtcttfctGTECICTCIATTGCARACGTATCTITIGEETICTITTAACCCRTATATTATIAC 1736
TRR BIOOUUED R UnO N DRy U RN I RO RD U RN RN RO RO R RO pnnp
S.=3 2858 ————TIT'TTG‘IGG‘C’ICIAT‘IGQMC-TA‘ICI‘I'IGGE—TCTTTAACCU!TAIMTATTAC 2313

S5.t.c 1737 TATTATIGTICATIGATCAAGACTCITCICGAGRAARGCTICTAGTGACCTAGRACACTCAC 1736
PEERREURBDR BN NERRIDRD RO RRD DD Bml BV RO RN RO R B DR RN BRI DRELTED
5.3 3514 TATTATIGTICATIGATCARGACTGTICTCGAGARAGETICTAGTGACCTAGRRCACTCAC 3373

S5.t.c 1737 ATTAARRATGCIGTCAACTATAACCCATICITCTATITITTTCCCCCCAAGGTCGASACCTAC 1856
BORREERERRRERRDE BT ORDNORREROR0IBRROUbD FREURDREERRBIRRELEED
5.3 3574 ATTARRATGCIGTCAACTATARCCCATTCTICTATIITT—CCCCCAAGGTCGAGACCTAC 4031

S.t.c 1857 CIGACCGICGCCRRCTGCAGGRRCICACTEEAGECCARCTECRACTCTEIRGACETIGEECT 1916
POERREDRBRR RO RBE NI ORD R BB O OO BRT RV RO RN RO R R DR OB ERN R RRELTE]
5.3 4032 CTGACCGICGCCARCTGCACGRARACTCACTERAGECCARCTECACTCTCTAGACETEERECT 4031

S.t.c 1917 CAGCCAGCRAGACCCTEGTICTCCAGGETICGETITCCCAGATACAGATTAGECC 1976
BEUBRDEEERR DD RRE BN WEE B RNDER BRI R ERD R DR R RON DR ED EEERTDLLE
5.3 4032 CGEAGAEGCAGCCAGCARGACCCTIGTICTCCRAGEETICEETITCCCRAGATRACAGATTAGECC 4151

S.t.e 1577 TrccccrecacTearfaccarTTTofaTTeAcaTTeTCATTARRACETECTTC] 2032
BRIEDDBRER VRO UE BOURGRVED DURRIRERBUELUREROVE B LELTD BIL
5.8 a15z  TTecceTecacTearaccaTTTTClAaTTCAGATTCTCCATTARR CliTeCTT- Il 4206
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Fig. 3. Theaignment of Salmo trutta caspius (S.c.t) and Salmo salar (S.s) following by BLAST Network system.
Dark green color and pink color were SNPs and end of the gaps respectively
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DISCUSSION

Why studies on the Salmo trutta caspius is
important?

Salmo trutta caspius is endemic to the
Caspian Seabasin (Bernatchez et al. 1992). They
migrated to the Rivers of connected to south of
Caspian Sea, such as Sardabroud and Cheshme
kileh for reproductive and Parr smolt
transformation. The mature of Salmons has been
51 kg that related to environmental parameterstoo
(Berg, 1948). The Salmo trutta registered in Red
List of IUCN (2008) that Salmo trutta caspius as
critically endangered. Their evaluations for the
taxon were based on the available population
abundance data in the region. According to the
report of government in Iran, the Caspian Sea has
been pollution and it is very crutial for Salmons,
pollution in Caspian Sea cause of reduce Salmons
and infected them. Hence, studies, maintenance
and carry out of Salmo trutta caspiusisimportant
for researchers.
Thefunction of GH genein Salmo trutta caspius

GH gene is synthesized in the
somatotrophic axisand iscontributed with growth
body and reproduction performance (Duan, 1998;
Gomez et al. 1998) and osmoregulation (M ccormik,
2001). In addition, growth hormone may be the
most promising growth-promoting agent in
aquaculture (Zohar, 1989), sinceit is essential for
somatic growth and reproduction in bony fishes
and osmoregulationin euryhalinefishes (Sciaraet
al. 2006). Among vertebrates, GH is essential for
normal growth and isinvolved in the regulation of
several anabolic processes (Xu et al. 2001).
Furthermore, GH gene is associated with new
markerslikeallozymesand mitochondrial genomics
(Marinset al. 2003; Chen et al. 2004; Pinheiroet al.
2008; Rezaei and Akhshabi, 2011; Rezaei et al. 2011;
Rezael and Akhshabi, 2012; Rezaei et al. 2012;
Rezaei, 2012a; Rezaei, 2012b) was used as a
molecular tools. In this study we used the single
nucleotide polymorphisms (SNPs) for analysis of
full length of GH genein Salmo trutta caspius. In
Figure 2 for designing of the primers of GH gene
wereferred to GH genein Salmo salar that reported
in Genbank. According the Berg, et al. 1962,
proposed that Salmo trutta had originated from
Atlantic Ocean that had been migrated to White
Sea and then left to Russia in Caspian Sea. Also
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they proposed that these Salmons is related to
deep, and therivers of around Caspian Seaisvery
good for passing period of smolt and egg laid by
adult Salmons those will select the rivers of
connected to Caspian Sea, in fact these results
introduced and denoted that Ssalmo trutta caspius
can be originated from Atlantic salmons. In this
study we analysed the full length of GH genein
Salmo trutta caspius, subjected by SNPs. InFigure
2 and 3 were showed exons and introns of
sequences (Salmo salar and Salmo trutta caspius)
that were same both sequences. According the
Figure 2, there were six exons for both sequences
but the regions of exons between sequences was
different, for Salmo trutta caspius has been three
gaps, first gap originated to 960 bp (Salmo trutta
caspius) and 1610 bp (Salmo salar), second gap
originated to 2033 bp (Salmo trutta caspius) and
6581 bp (Salmo salar), third gap 1318 bp (Salmo
trutta caspius) and 2637 bp (Salmo salar). Theall
of gaps were not math with together, but the
similarity of nucleotides between gapswere high.
There are three hypothesisfor gaps, 1) According
Figure 1 and 2, similarity of exonsin both species
(Salmo trutta caspiusand Salmo salar) almost were
same but about intronswas different, however the
similarity of introns between species were same
but the length of introns in Salmo trutta caspius
was shorter than Salmo salar. May be Salmotrutta
caspius was originated from Salmo salar. Berg et
al. (1962) proposed that Salmo trutta originated
from Atlantic Ocean that had been migrated to
White Sea and then left to Russiain Caspian Sea,
in fact these results introduced and denoted that
Salmo trutta caspius can be originated from Salmo
salar. 2) May be Salmo trutta caspius has not been
originated to Salmo salar but exactly similarity of
GH gene both species was high. 3) However, GH
gene is a marker genetic but for getting exactly
result about similarity of species Salmons, we
should be do on the other marker genetics such as
mitochondrial genomics, allozymes and related
markers.
Single nucleotide polymorphisms (SNPs) in
Salmo trutta caspius

Inthisstudy wefound SNPsinfull length
of GH gene when compared to Salmo salar.
According my reseach were found 22 single
nucleotide mutations in first gap and 12 single
nucl eotide mutationsin second gap, however there
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were not any single nucleotide mutation in third
gap. Following these studies, the single nucleotide
polymorphism have been reported in economic
traitsin several fishes, such as Brown trout (Gross
and Nilsson, 1999), Bleak (Gross and Nilsson,
1996), Atlantic salmon (Gross and Nilsson, 1999)
Common bream (Gross and Nilsson, 1996) and
Large yellow croaker (Ni et al. 2012), Chinook
salmon (Park et al. 1995). Therefore, the purpose
of the current study wasto identify and characterize
SNPsin GH gene and then analyze the association
between these polymorphisms and growth traits
inthe mixed pedigrees of Salmo salar population.
These SNPs would provide basic data for Salmo
trutta caspius. However, the GH gene denoted for
studies on phylogenetic in Salmons but it is better
research focus on the other markers such as
mitochondrial genomics, RAPD, RFLP, mini and
microsatellitesand Allozymes.

CONCLUSON

In this study we used growth hormone
gene in Salmo trutta caspius for comparing with
other Salmonids such as Onchorhyncus mykiss
and Salmo salar.The results showed, there were
SNPs between them. According our results, were
revealed SNPs (single nucleotide polymorphisms)
between Salmo salar and Salmo trutta caspius,
furthermore, we aimed determine full length of
mitochondrial genomics of Salmo trutta fario and
Salmo trutta caspius for finding the rate of
similarity between them and al so other salmonids
as soon as possible.
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