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Abstract. The genetic growth hormone GH) relationships between several salmon and Salmo trutta
caspius were analyzed by the sequencing technique. The GH gene is concluded by duplicated, isophorms
determined as GH1 and GH2. In salmons GH gene 1 has 5 exons and 6 introns. At this study we have
isolated and characterized GH1 gene containing 3.1 kbp. In related to, have designed one pair of primers
from full length of GH gene was reported in the NCBI Network system (Accession nos. AY614010
[RYYNANEN and PRIMMER et al., 20041 9ngf 61938 [MALE tal. 1992)) "DNA genomic extracted by absorption on the glass
(kit) method, we performed PCR polymorphism and the sequences of the gene were also identified,
annotated and compared to each other in their coding regions and function them. We show that regions have
compared between other populations of salmons by NCBI Network program. These results also were shown
that high homology between Growth hormone gene in salmo trutta caspius and other salmons was recorded

(approximately 97%).
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Introduction

The Salmo trutta caspius is the most
widely distributed freshwater fish native to
different region [VZ5EKOVA 20001 1t paturally
occurs in many different, racially distinct
forms throughout Europe, the Middle East,
western Asia, and parts of North Africa.
From north to south, its range extends from
northern Norway and north-eastern Russia, to
the Atlas Mountains of North Africa. Other
trout species have been also investigated. In
Iran, Salmo trutta caspius is very important,
because these fishes have been very rarely in
Caspian Sea and around of Rivers it. So, we
decided that research about it. Therefore we
discussed about so much genes in salmo
trutta caspius. in related to we selected
Growth hormone gene, because this gene not
only is necessary for regulated of growth, but

also is very important for finding ancestry of
Salmons.[AGELLON et al, 1988; RENTIER-DELRUE et al,

1989; FORBES et al. 1994]

In mammals, Growth hormone gene
is encoded by a single-copy gene containing
nine exons [COVUPET etal. 1991 1y fish  this gene
contains an additional exon and is present as

a double copy, GHR-1 and -11 [B'--NGTON etal.
1991; MALE et al, 1992; GROSS et al., 1995] are bOth
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actively transcribed, but their expression is not
equally partitioned exhibiting some tissue-
specificity, with  GHR-I more actively
expressed in liver and adipose tissue than
GHR-|| PETER etal 19951 1y the  Salmonid fishes
have two type GH genes (type 1 and type 2)
[AGELLON et al., 1988; RENTIER DELRUE et al., 1989; FORBES et al.
1994 These two type genes is common ancestor
that double its entire genome through
tetraploidy an estimated 25 — 50 million years
ago. We showed about GH gene for finding
polymorphism in salmo trutta caspius. in this
project, first, we designed one pair of primer
from full length of the GH1 gene’s salmo salar
(Accession nos. AY614010 [RYYNANEN - and
PRIMMER et al., 2004] and X61938 [MALE et al., 1992]), for
the sequencing. So, we found full length
polymorphism in amplification products of the
GH1 gene homologue in the salmo trutta
caspius detected polymorphism within a full
length of approximately 3.1 kb on the gel
electrophoresis. These results showed that
there were high identity within population’s
salmo trutta caspius and other salmons.

Materials and Methods
Were caught adult salmons (The fishes has
almost three years old ages) from Rivers of
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north of Iran. They were anaesthetized with
50 mg of MS222 powder.

A. DNA extraction and PCR reaction

Total DNA was extracted with phenol-
chloroform and absorption on fiber glass
(Roche company kit) methods.
Approximately, samples of different
including, bloods, fins and muscles that fins
and muscles were snap frozen in liquid
nitrogen and ground to a fine powder with a
precooled pestle and mortar.

B. Primers: We designed one pair of primers
for amplification DNA of Growth hormone
gene with the BLASTn on the NCBI
Network service. This pair of primer
including,

Forward Primer:
5"-ACCTACACAACCGACCACCGCACTTTCAAG-3”

Reverse Primer:
5-TCAATGCAGGGCAAGGCCTAATCTG-3

These primers could amplify full length of
almost 3.1 kb. To amplify and sequence
homologous growth hormone gene from
Salmo trutta caspius. Also, were used in a
PCR reaction with four pair of primers,
forward and reverse growth hormone gene
analogue by the NCBI Network. The DNA
purified from the agarose was obtained by
high pure PCR product purification kit. The
final elution was dried. Also fragments were
sent to Chromous Geni Company-India, for
sequencing by Sanger method.

C. PCR Amplification:

Designing primers: We designed one pair of
primers for amplification of DNA of Growth
hormone gene. These primers could amplify
fragment, 3.1 kbp. PCR reaction: Were used
in a PCR reaction, from 10X ChromTaq
Assay buffer 5.0 ul, Template DNA 1.0 pl,
Forward primer (100ng/ ml) 2.0 ul, Reverse
primer (100ng/ ml) 2.0 pl, dNTP mix
(2.5mM each) 2.0 pl, 10X ChromTaq Assay
buffer (5.0 ul), ChromTaq enzyme (3U/ ml)
(0.5 ul), Water (37.5 pul), Total Reaction
volume (50.0 ul) . Termocycling conditions
were 94°C for 5 min, denaturation, 94°C for
30sec, annealing 55°C for 30sec, extension
72°C for 1 min, final extension 72°C for 5
min. Steps of 2, 3, 4, followed to 35 cycles.
The PCR products (50 pl) were separated by
electrophoresis on a 1.5% agarose gel
containing ethidium bromide according to

standard methOdS [SAMBROOK et al., 1989].
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D. GEL Extraction and PCR purification by
the kit SPIN-50 (RKT33): The kit is designed
for rapid purification of plasmid DNA from
standard or low-melt agarose in TAE or TBE.
Features of the kit: High quality DNA and no
phenol chloroform required. PCR products
were gel eluted and sequenced using Gene
specific forward and reverse primer. Finally,
the PCR products were sent to the Choromous
Geni Company-India for doing sequence.

Results

There are some report about Growth hormone
(GH) gene in Gene Bank and there is not any
report about Growth hormone(GH) gene’s
Salmo trutta caspius. Therefore we had limited
for designing primers this gene. In related to
we designed one pair of primer for amplify a
fragment 3.1 kb (Figure 1). This fragment was
sent to Chromous Geni company for
sequencing, hence only a 2541 bp fragment
were  sequenced. Nucleotide homology
searches were conducted using the BLASTn on
the NCBI Network service (Figure 2), and
were analyzed fragment DNA 2541 bp with
sequences other alignment (Figure 3 and 4).

3000bp

:.'.|-!1.

Figure 1. DNA produced from bloods of
Growth hormone of gene ‘s Salmo trutta
caspius 3.1 kb. Samples was electrophoresed
on 1% agarose gel and stained with EtBr. L:
Size marker: 500bp.

Sequencing: For doing sequence from PCR
products, we designed gene specific forward
and reverse primers for synthesis of fragments
GH1 gene. In related to were sequenced four
fragments and other PCR products were failed.
These fragments were named: SS1FP- SS1RP-
SS2FP- SS2R (were analysed in Figure 2).
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Discussion

Growth  hormone from a family of
polypeptide ACEEEON et @l 19881 This hormone
will be regulated and involved in many other
metabolic fUﬂCtiOﬂS [reviewed in PETER and
MARCHANT. 19951 Therefore the Growth
hormone gene is a potential target for studies
of genetic variation in connection with
studies of growth traits [X/HO GROSS and JOHN
NILLSON, 191 For the study of Growth
hormone gene, will be required full length of
DNA, therefore done for this study and
research. Growth hormone gene have two
duplicated form (GH1 and GH2), [cROsS and
NILSSON. 1991 " The GH1 has a full length of
almost 4700bp in some reports in Gene Bank

(Accession nos. AY614002-AY614008) also
were aligned [RYYNANEN, H.J., PRIMMER, C.R., 2004 and

MALE etal. 1992] 'The GH gene in salmo trutta

caspius for first time were analyzed by us, so,

it had very difficult. Therefore we had to
designing four pair of primers for synthesis of
full length, in related to we could getting 4
exons and introns were failed. The analysis of
the genetic of GH1 in salmo trutta caspius
with other sequences by (NCBI Network
system) were found a homology with GH1 in
salmons (Figure 3). Moreover, we could find a
high identity GH1 in salmo trutta caspius with
GH2 in other salmons (Figure 4). Also, in
Figure 2, we were shown, there is high
homology between exons of fragments, and
there is high variation within introns in salmo
trutta caspius and other salmons. However this
research demonstrates the need to denote
homology gene of GH for salmon species,
because of the economic importance, as well as
providing good evidence for the value of the
approach.

Identities = 881/934 (94%), Gaps = 28/934 (3%)

Strand=Plus/Plus
Query 6

AATCATCCCTTGCGCAATTAAGAGTAAAAATGGGACAAGGTAAGCCTGCTTTTTCTGTCT 65

Sbhjct 609

Query 66

AATCAT-CCTTG-GCAATTAAGAGTAAAAATGGGACAAGGTAAGCCTGCTTTTTCTGTCT 666

ATTTCELLLLTEtAGTGGGAAGTCAGTGTACCATTTAGTACAGTTTAACTTACACATTTAA 125

Sbjct 667

Query 126

ATTTCTTTTTTCAGTGGGAAGTCAGTGTACCATTTAGTACAATTTAACTTACACATTTAA 726

TCACTGAGGCAGGGGCCAACACGGCAGAGAAAAGTGAACAAGTATTCTACTACTATGAGG 185

Sbjct 727

Query 186

TCACTGAGGCAGGGGCCAACACGGCAGAGAAAAGTGAACAAGTATTCTACTACTATGAGG 786

TTAT-AATCTATTGACACAGAACCACCTGCTTTAACAACCTAACTATGTGATCTATAACA 244

Shjct 787

Query 245

TTATAAATCTATTGACACAGAACCACCTGCTTTAACAACCTAACTATGTGATCTATAACA 846

TTTACATTTGAGTCATTTAGCAGACACTCTTATCCAAAGCGACTTACAGGAGCCATTAGG 304

Shjct 847

Query 305

TTTACATTTGAGTCGTTTAGCAGACGCTCTTATCCAGAGCGACTTACAGGAGCAATTAGG 906

GTTAAGTGCCTTGCTCAAGGGCACATCGACAGATTTCTCACCTAGTCAGCTCAGGGATTG 364

Shjct 907

Query 365

GTTAAGTGCCTTGCTCAAGGGCACGTCGACAGATTTCTCACCTAGTCAGCTCAGGGATTG 966

AAACCGGTAACCTTTCAATTACTTACCCAACGCTCTTAACCGCTGGGCTATTGGTGTACA 424

Shjct 967

Query 425

AAACCAGTAACCTTTCAATTACTTACCCAACGCTCTTAACCGCTAGGCTATTGGTGTTCG 1026

ATGGCTGAGAATATCTAACTAATGTATCTCACCATAATTCGACTTACTCGTTTTATACAT 484

TR e e e e e e e e e e e e e el
Sbjct 1027 ATGGCTGAGAATATCTAACTAATGTATCTCACCATAATTCGACTTACTCGTTTTATACAT 1086

Query 485
i 1l

TTCTTATTTTATTTAATCTCTCTTTTAGTGTTTCTGCTGATGCCAGTCTTACTGGTCAGT — 544
RNy

Sbjct 1087 TTGTTA---T-TTT-CTCTTTCTTTTAGTGTTTCTGCTGATGCCAGTCTTACTGGTCAGT 1141

Query 545

TGTTTTCTGAGCCAAGGGGCAGCGATGGAAAACCAACGGCTCTTCAACATCGCGGTGAAC 604
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Sbjct-
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct

Score

1142
605
1202
665
1262
725
1322
784
1373
844
1431
903

1487

= 1232 bits (667), Expect
Identities = 870/947 (92%), Gaps

TGTTTTCTGAGCCAAGGGGCAGCGATGGAAAACCAACGGCTCTTCAACATCGCGGTCAAC

CGGGTGCAACATCTCCACCTAATGGCTCAGAAGATGTTCAATGACTTTGTAAGACAGCTT

R e e e e e e e e e e el
CGGGTGCAACATCTCCACCTAATGGCTCAGAAGATGTTCAATGACTTTGTAAGACAGCTT

TTGAATCTTCTTTTGACATATCAAATAATGTATTAATGATTGTTCTTCTTCTTGTAGACA

LEEEERE et eeeer teee e el
TTGAATCTTCTTTTGACATATCAAATAGTGTATCAATGATTGTTCTTCTTCTTGTAGACA

GTATCCTCTTTACACAACCCCTCGCGGCTaaaaaaaaaCAACAGAAAA-TCTCTCTCCCT

IF PELRLRRRe e ey it | LR TEEE PRl
GTGTCCTCTTTACACAACCC-TCGTGGCAA-----=~-~ CAACAAAAAAATCTCTCTCCCT

TTCTTTGTGATTTTGTGCAGGAAGGCACCCTGTTGCCTGATGAACGCAGACAGCTGAAAC

LR e et e e e e e e e e ennen |
T-CTTTGTGATTTTGTGCAGGAAGGTACCCTGTTGCCTGATGAACGCAGACAGCTGAA-C

AAGATATTCCTGCTGGAACTTTCTGTTACCTCTGACTCTATCGTGAGCCCAATCGAACA-

FELERERRERRReener e teed 0 el teneenee e i
AAGATATTCCTGCTGGA-CTT-CTGTAAC-TCTGACTCCATCGTGAGCCCAATCGA-CAA

GCT-GAGACTCAGAGAGAGT-CAGTAGGTAACCT 934

P TELREneer reeer e el
GCTTGAGACTCAGA-AGAGTTCAGTAAGTAACCT 1519

0.0
40/947 (4%)

Strand=Plus/Minus

Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct

994

1556

1051

1496

1111

1436

1171

1376

1230

1324

1290

1264

1350

1204

1410

1144

1470

1089

GGTTTT-AAGGGCGT-CCATGCGT-ATTGTCTCAGCCAGGTTACTTACTGAACTCTTCTG

O O o o A A NN NN RNy
GGTTTTAAAGGGCATAACATGCATAATTGTCTCAACCAGGTTACTTACTGAACTCTTCTG

AGTCTCAAGCTTGTCGATTGGGCTCACGATGGAGTCAGAGTTACAGAAGTCCAGCAGGAA

FEEEEEEER R e e e e e e e e e el
AGTCTCAAGCTTGTCGATTGGGCTCACGATGGAGTCAGAGTTACAGAAGTCCAGCAGGAA

TATCTTGTTCAGCTGTCTGCGTTCATCAGGCAACAGGGTGCCTTCCTGCACAAAATCACA

CEEREREER R e e e e e e e e e Pere el
TATCTTGTTCAGCTGTCTGCGTTCATCAGGCAACAGGGTACCTTCCTGCACAAAATCACA

AAGAAGGGAGAGAGATTTTCT-GTTGLLLLLLLLtAGCCGCGAGGGTTGTGTAAAGAGGA

FELEERELRERR R 1 1t P LRl
AAGAAGGGAGAGAGATTTTTTTGTTGTT--—----~ GCCACGAGGGTTGTGTAAAGAGGA

TACTGTCTACaaaaaaaaaaaCAATCATTAATACATTATTTGATATGTCaaaaaaaaaTT

FEELRERRERE 0 PERernn e teeer Peerneeeene et 1 i
CACTGTCTACAAGAAGAAGAACAATCATTGATACACTATTTGATATGTCAAAAGAAGATT

CAAAAGCTGTCTTACAAAGTCATTGAACATCTTCTGAGCCATTAGGTGGAGATGTTGCAC

RN RN RN RN NN RNy
CAAAAGCTGTCTTACAAAGTCATTGAACATCTTCTGAGCCATTAGGTGGAGATGTTGCAC

CCGGTTCACCGCGATGTTGAAAAGCCGTTGGTTTTCCATCGCTGCCCCTTGGCTCAAAAA

FELLEE PR e e e e e e et i
CCGGTTGACCGCGATGTTGAAGAGCCGTTGGTTTTCCATCGCTGCCCCTTGGCTCAGAAA

ACAACTGACCAGTAAGACTGGCATCAGCAAAAACACTAAAAGAGAGATTAAATAAAATAA

FLEELRE e eeenee ey e e v i
ACAACTGACCAGTAAGACTGGCATCAGCAGAAACACTAAAAGAAAGAG-AAA-A---TAA

GAAATGTATAAAACGAGTAAGTCGAATTATGGTGAGATACATTAGTTAGATATTCTCAGC

FEEELEE R e e e e e e e e e e e e e
CAAATGTATAAAACGAGTAAGTCGAATTATGGTGAGATACATTAGTTAGATATTCTCAGC

79

1261

724

1321

783

1372

843

1430

902

1486

1050

1497

1110

1437

1170

1377

1229

1325

1289

1265

1349

1205

1409

1145

1469

1090

1529

1030
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Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct

Score

1530

1029

1590

969

1650

909

1710

849

1769

790

1828

732

1883

676

= 494 bits (267), Expect

Identities
Strand=Plus/Plus

Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct

Score

1931

2267

1979

2326

2039

2386

2099

2446

2159

2506

2219

2566

= 486 bits (263), Expect

Identities
Strand=Plus/Minus

CATTGTACACCAATAGCCCAGCGGTTAAAAGCGTTGGGTAAGTAATTGAAAGGTTACCGG

L PRt et PR e e et 11
CATCGAACACCAATAGCCTAGCGGTTAAGAGCGTTGGGTAAGTAATTGAAAGGTTACTGG

TTTCAATCCCTGAGCTGACTAGGTGAGAAATCTGTCGATGTGCCCTTGAGCAAGGCACTT

EELEERE R e e e e e i el
TTTCAATCCCTGAGCTGACTAGGTGAGAAATCTGTCGACGTGCCCTTGAGCAAGGCACTT

AACCCTAATGGCTCCTGTAAGTCGCTTTGGATAAGAGTGTCTGCTAAATGACTCAAATGT

CELREERLE LRRRRRR et R tneeneeeer el
AACCCTAATTGCTCCTGTAAGTCGCTCTGGATAAGAGCGTCTGCTAAACGACTCAAATGT

AAATTGTTATAGATCACATAGTTAGGTTGTTAAAGCAAGTGGTTCTGTGTCAATAGATT-

EEE LRRERE e e e e e e e PR e el
AAAT-GTTATAGATCACATAGTTAGGTTGTTAAAGCAGGTGGTTCTGTGTCAATAGATTT

ATAACCTCATAGTAGTAGAATACTTGTTCACCTTTTCCTCTGCCGTGTGGGCCC-TGCCT

IRERRERRE R R e e eeeet pennnn e venet 1l
ATAACCTCATAGTAGTAGAATACTTGTTCAC-TTTTC-TCTGCCGTGTTGGCCCCTGCCT

CAGTGAATTAAATGTGTAAGTTAACT-GTACTAATTGGTTAC-CTTGAACT-CC-ACT-A

LELEEE PR e Faeenneer vk op e e i i
CAGTGA-TTAAATGTGTAAGTTAAATTGTACTAAATGGT-ACACT-GA-CTTCCCACTGA

AAAAAGAA-TAGGA-ACGAAAA-GC-GGCT-AC-T-GTTCCATTTTT 1922

FEEEREEE e 0 b i on e e b el
AAAAAGAAATAG-ACA-GAAAAAGCAGGCTTACCTTGTCCCATTTTT 632

2e-142
13/319 (4%)

304/319 (95%), Gaps

CAATAGCACCGAAACTT-ATTTTCC-ATAATCTGTGG--T-T-T-C-TCT----ACACAC

LEEEE LE 0L FEEer vy aeeeeepnenr 1 et il I
CAATA-CAACGCAACTTCATTTTCCAATAATCTGTGGTTTCTCTACATCTACACACACAC

ACAGGTCCTGAAGCTGCTCCATATCTCTTTCCGTCTGATTGAATCCTGGGAGTACCCTAG

FELREREER R e e e e e e e e e e el
ACAGGTCCTGAAGCTGCTCCATATCTCTTTCCGTCTGATTGAATCCTGGGAGTACCCTAG

CCAGACCCTGACCATCTCCAACAGCCTAATGGTCAGAAACTCCAACCAGATCTCTGAGAA

R e e e e e e e e e e e e el
CCAGACCCTGACCATCTCCAACAGCCTAATGGTCAGAAACTCCAACCAGATCTCTGAGAA

GCTCAGCGACCTCAAAGTGGGCATCAACCTGCTCATCAAGGTAAAGAAAGGAGGGAGAAC

RNy
GCTCAGCGACCTCAAAGTGGGCATCAACCTGCTCATCAAGGTAAAGAAAGGAGGGAGAAC

AATGACCATTTGTGGTGCCACACTTTGTGCACTGTAAACCCCAAGGCATTTTTAACTCAA

LR R e e e e e e e e e e e e e e
AATGACCATTTGTGGTGCCACACTTTGTGCACTGTAAACCCCAAGGCATTTTTAACTCAA

ATACTTCTAGTAAGTTGAA 2237

RN RNRNNRRNN NN
ATACTTCTAGTAAGTTGAA 2584

3e-140
13/309 (4%)

296/309 (96%), Gaps

Query 2245 TTGCGGG-TTA-AGTGCACAAAGTGTGGCACCACAAATGGTCATTGTTCTCCCTCCTTTC

Sbjct 2549 TTG-GGGTTTACAGTGCACAAAGTGTGGCACCACAAATGGTCATTGTTCTCCCTCCTTTC

80

1589

970

1649

910

1709

850

1768

791

1827

733

1882

677

1978

2325

2038

2385

2098

2445

2158

2505

2218

2565

2302

2491
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TTTACCTTGATGAGCAGGTTGATGCCCACTTTGAGGTCGCTGAGCTTCTCAGAGATCTGG 2362

RN NN R NN RN RNy
Sbjct 2490 TTTACCTTGATGAGCAGGTTGATGCCCACTTTGAGGTCGCTGAGCTTCTCAGAGATCTGG 2431

Query 2363 TTGGAGTTTCTGACCATTAGGCTGTTGGAGATGGTCAGGGTCTGGCTAGGGTACTCCCAG 2422

EELLEEER R e e e e e e e e e e e e e el
Sbjct 2430 TTGGAGTTTCTGACCATTAGGCTGTTGGAGATGGTCAGGGTCTGGCTAGGGTACTCCCAG 2371

Query 2423 GATTCAATCAGACGGAAAGAGATATGGAGCAGCTTCAGGACCTGTGTGTGT----AGA-G 2477

. RN NN RN NN RN NN RNy 11
Shjct 2370 GATTCAATCAGACGGAAAGAGATATGGAGCAGCTTCAGGACCTGTGTGTGTGTGTAGATG 2311

Query 2478 -A-A-A--CCACAGATTATTGGAAAATGAAGTTGCGTTGTATTGTACAGCTTGAGATTCC 2532

. FE L LR e e e e e e e e e e el
Sbjct 2310 TAGAGAAACCACAGATTATTGGAAAATGAAGTTGCGTTGTATTGTACAGCTTGAGATTCC 2251

Query 2533 CTATTTACA 2541

I
Sbjct 2250 CTATTTACA 2242

Figure 2. GH1 gene salmo trutta caspius fragments aligned with the salmo salar by NCBI
program. Fragments including the four primers as started from first of length.

Distribution of 4 Blast Hits on the Query Sequence &

[Mouse-over to show defline and scores, click to show alignments |

Color key for alignment scores

Figure 3. Sequence comparison for fragment of growth hormone (GH) gene with BLASTn
programming. Similar sequences are shown. Color key denote to high homology between
sequences.

Accession Description | HMax Total Query |_ ll |m|5 Links |

Salmo salar clone 11F04_73D15 interferon alpha 1-like gene

922
Salmo salar isolate Ss11_GH1 growth hormone I gene, comp 222 3354 90% 0.0 97% E
Salmo salar isolate Ss10_GH1 growth hormone I gene, comp £ 3354 90% 0.0 97% E
Salmo salar isolate Ss9_GH1 growth hormone I gene, compl 822 3354 0% 0.0 97% E
Salmo salar isolate Ss8_GH1 growth hormone I gene, compl 922 3341 89% 0.0 100% |G|
Salmo salar isolate Ss7_GH1 growth hormone 1 gene, compl 922 3354 0% 0.0 97% |G|
Salmo salar isolate Ss6_GH1 growth hormone 1 gene, compl 222 3354 0% 0.0 97% E
Salmo salar isolate Ss5_GH1 growth hormone I gene, compl 922 3354 90% 0.0 97% |G|
Salmo salar isolate Ss3_GH1 growth hormone I gene, compl 822 3354 0% 0.0 97% 1G]
Salmo salar isolate Ss2_GH1 growth hormone I gene, compl 932 3341 89% 0.0 100% G|
Salmo salar gene for growth hormone I 817 3354 0% 0.0 97% (G
Oncorhynchus tshawytscha clone ChinookGH1 interferon alj 267 2676 81% 0.0 98%

Salmo salar clone 63110 growth hormone 2 gene, complete 763 2449 73% 0.0 95%

Salmon (S.salar) growth hormone gene, complete cds 780 2440 73% 0.0 95%

Flgure 4. Sequence analysis was conducted using the BLASTn on the NCBI Network service for
growth hormone gene fragment. Sequence alignment strain’s Salmo trutta caspius and other
sequences in Gene Bank. Maximum identity denote conserved nucleotides. (Almost 97%).
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