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Abstrac:t HYbrid i1s themain and generalmehod for gettin€ hi€hmale of tilapja atPresent n H s study we
designed © find the relationshiPs of antistress heween ()reodhmam is niptiarsg % Oreochran js aureusy and
their parents The code sequences of heat shock Protemn 7( gene) HP 70) were anpPled and cloned fram
() niptiasf % () aureus) and their parents by RILPCR  The seduence analysis showed that their CDS
sequences were| 923 bp encod n8€egq( anino acids withgq strongly baSiC( Jr), 95 stongly aCidiC(—) and
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isolectric pointofs 462 The CDS have three sBnature sequences of HsP7() Elmi]y DLG’HY$ TFDLGGGTED
and VVINGGS’IR]PKQK the sequence of piPartite nuclar tamgeting KRKHKKDISQNKRAIRR the squence
ofDank sup fmly DLG’IY,SY the sequence of cytoplasn EE\]D four peptide sequence GGMP closely C-
extrene and wo gPcosyhtion sie NKSI and NVSA by antheprot The analysis also reveald the H¥q
sequence of () nipticus$ X Q) aureus‘g was sinjlar © () auraus jn nucleotideS( 1(1)%) and anno ac idS( 0,
8%), put different inp an no acyds and 5 nucleotides ©() niloticus The anino acids sequence of() njlotjcus
2% @) aureus@ showed 9q 5%, 99 4%, 93 1%, 83 9% dentity with () nibti(ujs 0. mossambicuys
Owzias tpes and Pam]ichthYs olivaceus respective]ly The results of Phylogenetic anaysis indicated hat he
Hs7 seduence of() ni]oticus$>< @) aureusg was very close 10 () aureus and far away fran () nijlotcus It
was consisentwith he() nipticusg % () aureus)) pnheritng fran () aural

K ey words (rochmm is nifoticusy % ()reochran is auIeus@; Hs70 &eng clong sequence analysis
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Hsho

H¥ cDNA ( 3).
1 HP79
Tah 1 Comparison of nucleotide and am ino acid sequence of HsP7g in () ni]oticus? X Q aurcus@ w ith other fish
GerBark BIASIN GenBank BIASIN*
(%) EValue (%) E-Value
() aureusUSA FB58426 100 0 2. 8 0
() nilotieus EgYPt Fhom63 ®. 7 0 ACB5099 1 %. 5 0
() mossambiais ADo1312 1 P. 4 0 CAAD4673. 1 P. 4 0
Oryzias Jatpes AR286875 9l 1 0 AATY1485 1 %B. 1 0
XiPhoPhows macujates AR62114 8. 9 0 BAB72168. 1 91. 9 0
Danio rerio B56709 8.2 0 AAH56709 1 €N. 6 0
Rhabdosirgus sarha AYA36787 %46 0 AAR97294 1 €. 0 0
Camssius auratus AR92839 8.0 0 BAC67184. 1 €N. 0 0
Oncohynus mykiss AB176855 8. 2 0 BADg3574. 1 8. 2 0
Paralichthys olivaceus AF)53059 7.7 0 AAC33859. 1 8.9 0
. * BLOSIM@,
2 4
H cDNA Hs0
ChstaXq, 81 . HsPro 99. 8%,
99. 5% 99. 4%, (93 1% )
(9L 9%)+ (90 66). (90 0%) (90 0% ), (89 2%) (83 9%)
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ATGTCTGCAGCTAAAGGTGTAGCGATCGGCATCGACCTGGGCACCACCTACTCCTGTGTGGGGGTTTTCCAACATGGG
M SAAKGVATIGIDLGTTYSCVGVFQHG

AAAGTAGAAATCATCGCCAACGACCAGGGCAATAGGACCACCCCCAGEhATGTGGCCTTCACAGACACCGAGAGGCTC
ATTGGGGACGCAGCCAAGAACCAGGTGGCTCTGAACCCCAGCAACACTGTGTTTGATGCCAAGAGGCTGATTGGAAGA
AAGTTTGATGAACCTGTGGTGCAGGCGGACATGAAGCACTGGCCCTTCAAGGTGATTTCAGACGGAGGGAAGCCCAAA
ATCAGAGTGGAGTACAAAGGGGAGGACAAGGCCTTCTACCCCGAGGAGATCTCCTCCATGGTCCTGGTGAAGATGAAG

1GAGATCGCAGAGGCCTACCTGGGCCAAAAGGTGTCCAACGCTGTCATCACGGTCCCGGCGTACTTCAACGACTCCCAE
CGACAGGCCACTAAAGACGCGGGCGTCATCGCGGGCCTCAACGTCCTGAGGATCATCAACGAGCCCACGGCGGCCGCC

ATCGCCTACGGTCTGGACAAAGGCAAGTCAGGCGAGAGGAACGTCCTGATCTTTGACCTGGGTGGGGGCACCTTCGAC
I AYGLDI KOG KSGEIRNVLIFDLGGGTTEFTD
GTGTCCATCCTGACCATTGAAGACGGCATCTTTGAGGTGAAGTCCACGGCCGGAGACACCCACCTGGGCGG@kAGGAC
TTTGACAACCGCATGGTGAACCACTTTGTGGAGGAGTTCAAGAGGAAGCACAAGAAGGACATCAGCCAGAACAAGAGA
FDNRMVNHFVEETFKRIKIHEKIEKTDTISQNTZEKTR
GCCTTGAGGAGGCTGCGCACAGCTTGTGAGAGGGCCAAGAGGACCCTGTCCTCCAGCTCCCAGGCCAGCATCGAGATC
A LRRLRTACET RAKTRTLSSSSQASTITE!I
GACTCTCTGTTTGAGGGCGTCGACTTCTAC@CCTCCATCACCAGGGCTCGCTTTGAGGAGCTGTGCTCCGACCTGTTC
DSLFEGVDTFY m S I TRARTFEETLTCSTDTLTF
AGGGGAACCTTGGAGCCGGTGGAGAAATCCCTGAGGGACGCCAAACTGGACAAGGGGCAGATCCACGACGTCGTCCTG
R GTVLEPVEZ K SLRDAKTLDTZE KG G QTIUHTDVYVVL
GTGGGAGGCTCCACCCGAATCCCCAAAATCCAGAAGCTGCTGCAGGACTTTTTCAACGGCCGGGAGCTGAACAAGAGC
vVG¢66STRIPEKTITQKLTLA QDT FTFNGRETLNKS
ATCAACCCGGACGAGGCCGTGGCTTACGGCGCCGCCGTCCAGGCCGCCATCCTCTCGGGCGACACCTCCGGCAACGTT
INPDEAVAYGAAVQAATILGSGDTSGNV
CAGGACCTGCTGCTGCTGGACGTGGCGCCTCTQ@CCCTGGGTATCGAGACGGCCGGAGGGGTCATGACGGCCCTGATC
Q bDbLLLULDVAPL E L ¢6GI ETAGGVMTATLI
AAACGCAACACCACCATCCCCACCAAGCAGACCCAGACCTTCACCACCTACTCCGACAACCAGCCCGGCGTTCTGATC
CAGGTCTACGAAGGAGAGAGAGCCATGACCAAGGACAACAACCTGCTGGGCAAGTTTGAGCTGACGGGGATCCCGCCC
GCCCCACGAGGCGTCCCGCAGATCGAGGTCACCTTCGACGTCGATGCCAACGGCATTTTGAATGTGTCTGCGGTGGAC
AAPRGVPQIEVTFDVDANGILNYVSAVD
AAGAGCACCGGCAAAGAGAACAAGATCACCATCACCAACGATAAGGGCCGACTGAGCAAAGAAGAGATCGAGAGGATG
GTGCAGGACGCAGAGAAATACAAAGCCGAGGACGACCTTCAGAGGGACAAAATCGCCGCCAAGAACTCCCTGGAGTCC
TACGCCTTCAACATGAAGAGCAGCGTGCAGGACGACAACCTGAAGGGCAAAATCAGCGAGGAGGACAAGAAGAAGGTG
GTGGAGAAATGTGACGAGACCATCGCCTGGCTGGAGAACAACCAGCTGGCTGATAAAGAGGAGTACCAACACAAGCAG
AAAGAGCTGGAGAAAGTGTGCAACCCCATCATCAGCAAGCTGTATCAGGGAGGGATGCCCACTGGTGCTACCTGTGGA
K ELEZ KVCNPTITISIKLYQGGMPTSGATTCSG
GAGCAGGCACGAGCCGGCTCCCAGGGGCCCACTATTGAGGAGGTGGACTAA
EQARAGSQGPTTIEZEVD

3 HsP7o

Fig 3 The nucleotde and Predicted an ino acid sequences of Py Lene fran () niloticusﬁ’_ X Q aureus@
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0.nilotieus Egypt(female)

Oreochromis mossambicus
- 0.nilotieus EgyptXO0. aureus USA (female)
| 0. nilotieus EgyptXO0. aureus USA (male)
— == 0. aureus USA(male)

| Oryzias latipes

Xiphophorus maculatus
Rhabdosargus sarba

{ Oncorhynchus mykiss

: Carassius auratus

Danio rerio

Paralichthys olivaceus

11-9 T T T T T 1
10 8 6 4 2 0
Nucleotide Substitutions(X100)
4 Hs0
Fig€ 4 The Phybgenetic tree of H¥P7() &ene in() njptiaus} x () aureusd and oter fish
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