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Abstract: The aim of this study was to investigate the amadivariation betweeAcipenseridea family and also, study
amount of phylogenetic variation between Perstamgeon Acipenser persicus) with otherAcipenseridea regarding to the
Growth Hormon (GH) gene. In this study, pre grolWwtdrmone gene of Persian sturgeon was identifiedifstrtime and
applied to gene bank (JN604534.1, 2011). The RNA was extracted from pituitary gland of Persiaar§eon, cDNA
was synthesized. The full-length cDNA sequenceayBian sturgeon contains a 645 nucleotide operningégame, which
encodes a peptide of 214 amino acids. The positidhe signal peptide cleavage site was prediateloket at position 72.
After cleaving of a signal peptide of 24 amino amdidues and a mature peptide of 190 aa formedtipMdusequence
alignments and Phylogenic tree were performed lnygudie MEGAS programBYy sequence alignment and phylogenetic
analysis of amino acid residues indicated that Gétely conserved in other species were identifidse GH nucleic acid
and amino acid residue sequences of Persian stutggb a highest similarity to these of other Acgmidea as well as
mammalian, followed by those of Anguiliformes.
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1. Introduction Increasing attention has been focused on the paltent
use of GH for fish rearing during the last decaG#d
Growth hormone (GH) is one of the main hormonesdministration has been shown to accelerate groatéhin
made by the pituitary gland. GH is an importantrhone a number of animals, especially fish such as Raintoout,
for somatic growth regulation and metabolism inAtlantic salmon, Nile tilapia, Coho salmon, amortfers
vertebrates (3 and 5). (4 and 8). Regarding the molecular phylogeny of &i¢,
GH has been found in all taxonomic groups of thenany efforts have been concentrated on the
vertebrates, also identified in the sea lamprey. i&khe characterization of GHs in fishes.
ancestral hormone with highly conserved in all knd@Hs. Within the Euteleostei Subdivision, the GH aminadac
This hormone is known for its essential role in thesequence has already been determined in speciésein
regulation of body growth and maturation, but ihaso Ostariophysii (Cypriniformes and Siluriformes Orsler

influence on osmoregulation, reproduction and imityun Protacanthopterygii (Salmoniformes Order),
The investigation of GH in the European e8hduilla  Paracanthopterygii (Gadiformes Order) and
anguilla), is important as it may provide information ore th Acanthopterygii (Scorpaeniformes, Perciformes,
conservation and variation of regulations duringletton  Pleuronectiformes and  Tetraodontiformes  Orders)
(6). So GH is a remarkably conserved protein. superorders (5).

The Persian sturgeoAdipenser persicus) is one of most
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important economically high quality meat and caviamanufacturer’s protocols (Gel DNA recovery userdgui
resource of the Acipenseridea family that obstbimethe Vivantis, Iran) and sent to Takapozist Companynfiréor
south of Caspian Sea and inters in the Iranianrsjve sequencing. Sequence similarity analysis againstB&

Sefidrood and Gorgan-chai (4fcipenser persicus was
once considered a subspeciesfaifpenser gueldenstaedtii
(Russian sturgeon). Research in 1973 found moogiaal,
immunological, biological, and reproductive diffaces
between the two sturgeons. Additional researchirtd &
molecular marker to differentiate the two is ongp{ and
6). This specie is one of the endangered specietheof
sturgeon fishes and recently the capture of thexisg in
Caspian Sea has been extremely reduced so itsgaiipa

database entries was performed using BLAST at tG8IN
website  (http://mww.ncbi.nim.nih.gov). Primer setsere
generated using Primer3 program
(http://biotools.umassmed.edu/bioapps/primer3_wgiyv.c
Multiple sequence alignments and Phylogenic trege we
performed by using the MEGA5 (Molecular evolutignar
genetics analysis, Version=0.1A; http:/mww.megaeafe.net)
program.

is under governmental programming, using artificial3 Resylts

methods (8).
The aim of

this study wasthe characterization GH cDNA sequence of Persian Surgeon

of Acipenser persicus GH cDNA sequence and phylegen Four samples of frozen Persian sturgeon pituitéands

analysis with other available GH amino acid seqaenc

2. Materialsand Methods
2.1. Sampling Procedure

Persian sturgeons were captured in the southetrofptre
Caspian Sea and transported to the Internationaesn
Research institute (Rasht, Iran). They were kiked their
pituitary glands were extracted immediately. Théuitairy
glands were frozen and stored at -70 °C until usedore
MRNA extraction.

Total mMRNA |solation and Firg Srand cDNA Synthesis

Total RNA was extracted from pituitary glands usingP,
BIOZOL reagent (CinaGen, Iran) according to the_l_

manufacturer’s instruction. For the synthesis oft fistrand

cDNA, 5 g of the extracted total RNA was incubated with 1ug¥v

of the modified Oligo(dT) primer at 70°C, for 10nribllowed

by a brief centrifugation. The reaction was chikedice for a

few minutes. 1ul RNase (CinaGen, Iran), 2 pl dMfiRture

(120 mM of each nucleotide), 4ul of 5 X enzyme éufi pl

Riboluck, 5 pl DEPC water and 2 pul reverse traptse

(CinaGen, Iran) were added with 20 pl of final ok reaction.
RT-PCR:

The specific primers used for amplification of cDNA

encoding the target genes were designed from adightof
several known Acipenseridea GH nucleotide sequenods
matches with the first exon region which was reg¢iiefrom the
NCBI GenBank. [Acipenser sinensis (EU119864At)penser
gueldengtaedtii (Russian Sturgeon) (AY941176.1) ahtliso
huso (AB517597.1)] The primer
ATGGCATCAGGTCTGCTT (forward primer)
CTACAGAGTACAGTTGCTCTC (reverse primer).

The PCR was performed under the condition of DNA

denaturation at 94°C (5 min), followed by 35 cyclefs
denaturation at 94°C (30 sec), annealing at 580Cség) and
extension at 72°C (30 sec), with a final extensib@2°C (25

min). Amplicons were separated by 1.5 % agarose g

electrophoresis and stained with Ethidium bromide.
DNA sequencing and data analyses:
PCR products of the appropriate size was excised the
gel, purified by gel extraction kit according

sequences were 5'
and 5

to eth

were separately melted, homogenised with Biozojeat
and total RNA was extracted as described in matarid
methods. The GH cDNA were synthesized by reverse
transcriptase on pre mRNA matrix and the cDNAsalilpr
was established. The cDNA was multiplied by PCR and
purified by gel electrophoresis. The sequencingthod
cDNA revealed an open reading frame (ORF)consiéts o
645 nucleotides encoding 214 amino acid residuée T
order of amino acid residues of GH coded by this”ADixas
obtained from MEGAS. The 24 amino acid residuesnfro
the N- terminus have a high degree of homologyht® t
signal peptide of other fish GHs. It is assumed thahe
ersian sturgeon pre-GH this region probably reprethe
signal peptide which is cleaved upon hormone sietret
hus, position of the signal peptide cleavage isiteDNA

as predicted to be at position 72.

All investigated samples of cDNA except one (prdypatn
result of mMRNA misreading by reveres transcriptasguring
sequencing of cDNA) PS GH exhibit typical GH geeatfire
such as length and nucleotide sequance. The antido a
sequence obtained such as four triplets for gystsiducesa
single tryptophan and stretches of other aminosadhighly
conserved in all known GH. Only one site of Asn-Xdwe
motif in GH at the C terminus region is potentiid $or N-
linked glycosylation of the hormone. The mature Giitains
190 residues starting with a tyrosine.

The cystein residues made 2 disulfide bonds angrasto
contribute an important role in formation of tanfistructure
and biological activity of the hormone (10). In tast to
Persian sturgeon and other Sturgeon species theofGH
goldfish and in other Cyprinidae have 5 cysteiitiess (1).
Phylogenetic analysis
Several versions of sturugeon growth hormone segsgen
were extracted from NCBI (http://www.ncbi.nlm.nibyg.
Sequences were aligned using Clustalw X and phyége
analysis was performed using MEGAS for the conitnof

e distance matrices, NEIGHBOR (Neighbor-Joiniag)the
generation of 1000 phylogenetic trees.

The alignment used for the phylogenetic analysis is
presented for a sample of representative sequamEagire 1.

The amino acid sequence of Persian sturogeon Ghh whe



American Journal of BioScience 2014; 2(2): 79-83

compared to reported GHs at NCBI showed highes¥}99 mammalian.
levels of homology to the GHs of Acipenseridea and

———————————————————————————————————————————————————————————— -CNSDSIEAFTGRDETORS SMLFLLRI S FRLIESNEFESQT.
—ALVILIVVLVILL-—-VHOGRASENCRL ENNAVIRVCHLEQLA AFMT SOFE DNLIFEERRQL-SKIFFLIFCNAD3 IEAFTERDETORS MLELLRT SFRLIESKDEEILT.
~ALVLLSVVLVILL-—-VHQGRASDNCRL ENNAVIRVCHLHQLA AFMINDEE -DSLLFEERRQL-SKIFFLS FCNADY IEAFT GRDETORS 2MLFLLAV SFRLIESKEEFSQT.
~VLVLLIVVLVILL-—-VHOGRASDNCRL ENNAVIRVCHLHQLA ARMINDEE -D3LLEEERRQL-SKIFFLS FCN DY TEA FACGKDETORS MLFLLRI SFHLIE SKEEEIQS.,
- LEEERRQL-JKIFFLI FCNAD3 IET FTERDETORS MLELLRT SFRLIESKEEEIQT.
~ALVLLSLVLVSVE-—-VHNGT ASENCRL ENNAVIRVCHLHQLA AFMINDEE -DSLLFEERRQL-SKIFFLS FCNEDS IEAFT GRDETORS SVLELLRI SFRLIESKEYESQT.
~VLVLLIVVWASLE-—-FHQGATFETCRL ENNAVIRVCHLHQLA ARMMDDEE -EALLEEEREQL-SKIFFLS FCHAD3 IEA FACKDETOR S SVLELLHT SYRLIE SREEESE—,
~VLVVLIVVVASL 3QGATFENCRLENNAVIEVCHLEQLA AFMMDDEE -EALLFEERRQL-SKIFPLS FCNEDS IEAFAGKDETOR S SVLELLHT SYRLIESREEESE-
~VWVLLIVVLASLE" SQGATFENCRLENNAVIRVCHLEQLA ARMMEDEE -EALISEERRQL-SKIFFLS FCNAD3 IEAFSERDE TR S SVLELLHT SYRLIE SKEEESE-,
~VWVLLIVVLASLE-——-FA0GATEENCRL ENNAVIRVCHLHQLA AFMMDDEE EALIFEERRQL-SKIFFLI FCNAD3 TEA FAERDETORS SVLELLHT SYRLIESKEEEIE—,
~VLVLLSLAMASLY-—-V3QGSTLE SCRL ENNAVARVCHLHQLA ARMMDDED -EALLPEERRQL~GR IFFLS FCNEDS IEA FAGKDETOR S SVLELLHT SYRLIDSKDEESR—,
~VELIMEVILY3CF ——-L3QGAATENCRL ENT AVSRVCHLHLLAQFRMENDED -ST LLEDERRQL-¥E IFLLDFCH A0S IV EVIRHE TOR S SVLELLHT SERLIE SKEYEIQT.

-=a —ME——-VELIMPVLLV3Cr—— L30GARMEN R LEN I AWWR YV HLHILLAQFMPNDEE -FT LISDERRSL-NEIFLLDECH DS IV IR QETO RS WLELLHT SFRLIESWEYFIgT.
~MDR———-VV LMLV LE—————V33QF II DAL IAVISRVHLHLLAQRLESDEE -33 LI EDROL-HEIFLODECH DY I I3 P IFHETOR 3 SVLELLII SYRLVESKEC FIRA.
~MDF-——-VLELLEVISLGE————-V33QFIIDIRLES IAVIRVHLHLLAQRLETDEE -3 3 LI EECROL-HEIFLODECH DY I IS P IFHETQRIWLELLII SYRLIESKECFIRT.

—MA L L VLIV I LIV P ——E3 @R YPMI PLIS LETHAVLR A LHOLAA T YEDEFE RIYVEDECRHI-3FNSP S ARCY SET T FA PTEF DEACCRIINELLOPILALIQSKISFLOT.,
~ME G LLLCE VLV I LV P -—E3 @ YEMI PLAS LETHAVLR AN LHQLAA DI YEDEE -RIYVEDECRHI -3 FNSE S ARCY SET T FAPTEF DEAORIINELLOF SLALIQSNISFLOS.
—MA L LV LV I LIV K -—E3 R Y M P LI LETHAVLR AV LHOL A A DI YEDEE RIYVEDECRHI -3 FN 3P S APCY SET I PR PTER DEAQORIINELLOE SLAL IQSNISFLOS.,
~MA TSR IS - WL I VIL L LN EEAA PP L S LESNAVLR ACH LHQLAA T YREFE -RAY IPEGRY 3-IONAQA A FCFSET I PA PTF EEAORTIMELLAFSLIL IQSKLEEVQE.
—MA A TN LT F L L LN E AR L e A P L3 L AN AL R ACH LHOL A A T YEEFE RAY IFEGORY3-IONAQR A FCFSET I PR P TR EEAQORITMELLRF LI IQSNLEEVQE.
—MA A PR T - VLA AL L L PRI EV R P PAM P LIS LEANAVLR ACHLHOLAATTYEEFE RAY IFEGRYI-IONADA A TP SET I PR PT R DEASRIIWELLRFILILIQSKLEET Q!
MM PR T~ LA FTL L L PN IOV VA PP AN LG LEANAVLAAHLHQLA AT FEEFE ‘RIY IFEGIRYI-IONTQVAET TIFAPTEFNEAURANLELLRT SLILIQINLG
~MA TR IS - LA L L PRI EGIA PP TI P LR LEDNASL R AR LHOL A FOI ¥ QEFE EAY IFRE R Y 3F LN QT ILCFSE3 I FI FANREETOORSHLELLRISLIT IQSNLERVQE.
—MA PN FL LI AV VT L PR AR AT PP AP LN L FANAVILR ACH LH LA AFTYEEFE RIY IFEDRY T-HENSOAAPCY SET T FA PTER DDACCE SMIMEVVRE ILVE IQSKLT QY.
—MASEE LN VLY 3 ——————F3VHAVEFI L NLET 3AVNRACHLHTLARFIYEEFE R IFFEAHROL -SRI SE LAY DI I FI P DETQERSDGYLLRI I 3AL IQSNVYFLET.
~MASEFLINFVILYI—————— FAVHAVEFIILYNLETSAWNRACHLHTLAAFTYLEFE ‘R3I FFEAHR QLR T SFLAGTY D3 IFT FT F DETOER DG Y LLRT 33AL. IO SWVYFLET.

n

-n-iu-i:i-iuu::u::"uu:n'guu.qyumnnnnu'u

MEGROnEENMMHOWON A NENn N

LIGAVINILT VA ENG- ITERLADLEWG I SVL IR T LG PR DRD L FL-FEEDEYLT MG-E3JLRESFRLLATFFRMHFVET YLAVANCRRILOSNCTL
L3IV INILIVEN NG ITEELEDLEVGE I VL IRGEC LG PO DRD AL EL-PEEDEYVT ME-ENILRES FRLLACFFRIMHFVET YLAVANCRRILOSWCIM
LIV INILTVE ENG- ITERLADLEME T SVL I AT L DGO FHMDDRD L FL-FEEEFYLT MG-HILRESFRLLATFFRMHFVET YLAVANCRRILOSNCTL
L3IV INILTVEN e LIEF LAD LM I SVL IQAC L DGO PHMDDRD AL EL-PEEDEYLT Me-ENNLRES FRLLACEFFRIMHFVET YLAVANCRRILDSNCTL
L3sTISHILT I@ENO- ITEELVDLEM: I SVL IRGC LG PO DHD AL EL-FPEEDEYLT “VE-EI A LRESFRLLACFFRIMHFVET YLAVANCRRILOSNCTL
LICTISHILTI@ P ITERLADLEWG I VL IR LG PR DRD L FL-FEEDEYLT LG ENNLRES FRLLATFFRMHFVET YLAVANCRRILOSNCTL
------ —HLEPNH- I SEFLADLEM=IGVL IEGRVDGEOT SLDENDAFAR-PFEDEY0T L3-EEN LR FRLL 3 FFFMHFVET YLAVARCRRSLDENCTL
------ —HLEENH- I SERLADLEMEI VL IEGCVDEOT ILDENDAFAR-PFEDEYQT L3-EENLFEIFRLL 3 FFF MHFVE T YLIVARCRRILDASNCTL
—HLEPNH- I SEFLADLEME 1 GVL IEGIMDGEOT SLDEND S LAR-PFEDEY0T LT -EEN LR FRLL 3 FFFMHFRVET YLAVARCRRSLDESNCTL
— L& ENH- I SERLADLEMEI VL IEGC LG0T ILDEND S LAR-PFEDE QT LT -EENLREIFRLL 3 FFRMHFVE T YLIVARCRRILD3NCTL
—————— —ILEEFNH-ISDELADNLETEI SVLIERTVDGOTTLDE INSLAR-PFEDEYOT -FPI-EENLIFHFRLL 3T FFMHFVET YLAVARCRRILDANCTL
LIISN3——LMVENAND- ISEFLIDLEVEINLL IT@DEVLILDDHD 3Q0LEEYEN Y 0N LEEDEN VERN Y EL LA CFRR IMHRVET YLT VAR CRFI LEANCTL.
2 LAINI——1LMVENINQ-ISEFLIDLEVEINLL IEEIQDEVLILDDRD 30HL EEYENT 30N - LEEDEH IRRNYEL LA FR MHARVE TYLTWARCRFILEANCTL
e AFRNG-ISFFLIELRTGIHIL IR ANEDGAE TP EFD I ALOLAFYENY YT LI EILRRTYEL LA FRMHEVETYLT VAR CRIGFEANCTL.
LYEEg——— HORY - ISPFLIELMRE IQLL IR AN DGAEME 3DV EQLARYEN Y Y08 LEEIEI LR SYEL LACFRRIMHRVET YLT VAR CRIS FEANCTL
L3RV INILVE ST DR~ VEEELFDLEEG IVAILMRA DL EEGEEEI ST—-LIELTYDEF VY LRN DDA L FEN Y L L3 FFRIMHFVET YLEVEFCRREVESHNCTIL
LIRVETHILVE ST 3DR-VEEELFDLEEG IVALMANLEEEERGEI ST — - LIFLTYDEFIWY LRNDD AL FENY ELL 3 TR MHFVET YLEVER CRREVESHNCT L
L3RVEINILVE ST 3DR-VEEELFDLEE:G IVALMANLEEGEEEI ST —-LIFLTYDEFIVY - LENDDALEEN Y GLL S CEF R IMHFVET YLEVHRCRREVESHNCTL
L3RIFIHILMEGT SDR- TV EELFDLEEG IQATMOFT FOGI PRV GO —-IIEQTYDEFDAN MR IDDALIEN Y ELL3CFFROLHFAETYLRAVEMRCRREVESSCALR.,
LIRIFTHILMEGT 3DR-VIERLFDLEEG IQAT MOELEDGIFRIG0—— ILRQTYDEEDAN MRS DDALIFNYGLLICFRROLHFAET YLRVHF CRREAE33CAE,
o L3RVEINILVEEL 3DR-TYEELFDLEEC QAT MRFLEDGEI FRAGO——IIRQTYDEFDIN LRI DDA L IENY ELLICF R DLHEAETYLRVMECRREVE 33CAL,
LIRVETHILVE G SDR-VYEELFDLEEG ITATMRFLETW T FRAGD— - IIEQTYDEFTRN MR IDDALIFNY ELL3TRENLHFTETYLRVER CRROGEAICAR

= LREVEANI LVIEA S DaNVY DL LE D LEEG I QL LM LEDGE I PR T 0 —— IE R TY SR ED T RS N DDA L LEN Y GLL Y CERFIMDEVET ELR IV R -3VEGICGEE.
LaEVEIHELVE G 3D R-VEEELFDLEEG IQATMRFL F TR 3PREE0—-LIREFTYDEFDIH LRNEDALIEN Y L L3 CFFER DL HEVET YLEVEFCRREGESNCTI L.
LIDAFINIIMEPET 3D I FDELEDLNES INEL MW EDEE I Y IED—-VEELRYENFIWH LRN DAL MR Y ELLA TR MHFVET YLEV TR CRREVESHNCT L
L3DAFINILMEGT 3D I FDE LEDILNE: INELMF W e DEE I I ED—-VENLRYENEIVH LRN DA LMY L LA TR R MHFVET YLEV IR CRREVESHNCTIL

SR -

Hwmag

E
&
o
[

1

Mo EOnEHER MM OO N m R A MO AD -

Goudwobw HE FDEG 0w .G

Figure 1. The amino acid sequences of various animal GHs. The GH sequences included; Hypophthal michthys molitrix(X60475), Pimephales promelas
(AY643399), Carassius aurata(DQ350437), Cyprinus carpio(M27000), Danio rerio(AY286447), Paramisgurus dabryanus(DQ350432), Clarias
gariepinus(AF416488), Heteropneustes fossili(AF147792), Slurus asotus(AY157496), Slurus meridionalis(AF530481), Rhamdia quelen(EF101341),
Onchorinchus  mykiss(M24683), Salmo salar (M21573), Sparus aurata(U01301), Trichogaster trichopterus(AF157633), Acipenser
gueldenstaedtii(AY941176.1), Acipenser persicus(JN604534.1), Huso huso(HQ166628.1), Mus musculus(BC061157), Rattus norvegicus(V01237), Sus
scrofa(JQ177096) , Ovis aries(H0877), Homo sapiens(V00520), Gallus gallus(IN675383), Anguilla anguilla(AY148493), Anguilla japonica(M24066)

Comparison between the number of GH amino acid®l Ser, 25 Leu, 10 Thr, 11 Val and 10 Arg in PS2fuSer,
from Fig. 1 revealed showed great similarity andyd® 24 Leu, 11 Thr, 16 Val and 8 Arg in Huso huso Ineatré are
amino acids differences as Ser, Leu, Thr, Val, Begveen no diffrence between Ps and Russian sturgeon ([jabl.
closely related species PS and Huso huso. Thus Hre

Table 1. The total amount of some amino acids in GHs from different vertebrates.

Amino acid Acipenser persicus Acipenser gueldenstaedtii Huso huso Homo sapiens Rattus norvegicus
Ser 21 21 22 20 14
Val 11 11 16 7
Thr 10 10 11 10
Leu 25 25 24 26 25
Arg 10 10 8 11 11
His 3
Cys 4 4 4
Trp 1

81
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The phylogenic tree of vertebrates presented inZig
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Fig 2. The phylogenic tree of GHs some of vertebrates.

) ) GHs of Acipenseridea and mammalian.
The analysis of the GH phylogenic tree revealed tha the comparison of aa amounts shows no difference

Persian sturgeon had a highest similarity to GHisBdes patween GH of PS and RS and only a little diffeeenc
of mammalian, followed by those of Anguiliformes paiween PS and Huso huso (table. 1)

whereas the amino acid residues had a highestasityito

The Cystein residues, which are important for the

mammalian. This result represented that the Persigfg fide bond formation and structural integritytoe 3-D

sturgeon are a primitive fish and is geneticallgser to

structure of the GH protein (9) is conserved irrggons

mammalian than to bony fish. Moreover the aa seCR®N 4.4 |ocated at 56. 146.187 and 192 positions.

of Persian sturgeon (PS) GH have 99% similarithatuga
(Huso Huso).

4. Discussion
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