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Abstract The full length cDNA encoding growth hormone of Carassius auratus gibelio var was cloned from pituitary RNA
with RT-PCR, 3’and 5° RACE (Rapid amplification of cDNA ends). The GH ¢cDNA, about 1 191 nt (nucleotide) long [including
a 14 nt poly(A) tail], consisted of a open reading frame of 633 nt long, and 5’ and 3’ untranslated regions of 55 nt and 503 nt
long, respectively. The DNA sequence analysis showed that the pregrowth hormone peptide of 210 aa deduced from CagvGH
cDNA included a putative signal peptide (22 aa) located in its N-terminal. Homological comparison among CagvGH aa and
other species growth hormones showed that the homogeneities were 98.6%, 96.2%, 91.5%, 88.6%, 74.6% and 49.5% compared
with those of Carassius auratus, Cyprinius carpio, Megalobrama amblycephala, Danio rerio, Clarias batrachus and Anguilla
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japonica, respectively, but less than 40% compared with those of Mus musculus and Homo sapiens. Fig 3, Ref 30
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JH ) (Carassius auratus gibelio var) /@ il & ff 4%
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PRI BT B i, IR 22 R 1k, S5 AR, SN EEDUEE, N

i 5 TG RNAFE K %l M RNA. LIL5 pLA RNAKN BN, T

541 Olig oT A0 5 55 il £ 20 WL W M 2 b & A — 4.

1.3 HIATHIGH cDNAEBS K ER By 718

A2 puL cDNAERLHR, H514P1 (5°ATG GCT AGA GTA
TTA GTG CTA TTG TC3)#IP2 (5°CTA CAG GGT GCA GTT
GGA ATC C3)iEfTPCRY 14, PCRIZ I 4514 Jy: 50 pLz ik
TP 45 pL 10xPCR Buffer (Mg?* Free). 6 uL dNTP Mix (2.5
mmol/L). 4 uL MgCl, (25 mmol/L). 1 uL rTaq (5 u/uL), 1 uL P1
(20 pmol/L). 1 pL P2 (20 pmol/L). 2 uL cDNA; JZ i #i 7£94 °C
FAE #ES min, SR)594 CZA5PE30 s, 55 CIB k30 s, 72 CHEf]
30's, HL30MEIR, )5 72 CARIE2 min.
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C3")F13" RACE Inner Primeriff 172X PCR. W X PCR& 144
[F].

HITHIGH cDNA 573 14 # % Fi TaKaRa 5° RACE Core
SetifF A7, cDNAS — 85 & (519 0 BE AR 10 1R 151 ) P4
[5°(P)GGT GCC TCA ATG TA3’]. Hybrid RNAF > fif Fl % 4
J R A5 ELAR AR DL R & iR, 5149P5 (5°CTG TTG CCT
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YIP7 (5" TGA GGA GCG CAG ACA GCT GAG TA 3))FIP8 (5°
GGC ACC ACC GAC AAT AGC ACT 3)i1745 —% PCRIX
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cDNAZR /- EL.
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241 100 ntZe 45 19 F Be(811-B, Lane 2). 2 7 4 PCRY 4 45 &
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K45 519 P4, P5. P6. P7. P8, LIS2Ie “1.27 FT 58 4% b i
RNAM AR A 5 — 4%, 40 Hybrid RNARY 43 it Al 42 2
NG, DA A SN R R W) (FH TE bufferf BR1067) AR, 2R
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Fig. 1 Agrose gels (1.5%)
A. Results of RT-PCR with primers P1 and P2; B. The first PCR results of 3> RACE; C. The second PCR results of 3' RACE; D. The second PCR results of 5
RACE. Lane M: DNA ladder marker 2000; Lane 1. RT-PCR product with primers P1 and P2; Lane 2. The first RT-PCR product of 3’RACE; Lane 3. The second

PCR product of 3’RACE; Lane 4. The second PCR product of 5" RACE
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I AMACACTCAGAAGCTTTTAACAAAGTCTGCAAGAGTTGGTCTACCCTGAGCGAA

56 ATG GCT AGA GTA TTA GTG CTA TTG TCG GTG GTG CCG GTT AGT TTG TTG GTG AAC CAG GGG
M A R V L V L L § VvV V P V S L L V N Q@ G

116 AGA GCA TCA GAT AAC CAG CGG CTC TTC AAT AAC GCA GTC ATT CGT GTA CAA CAC CTG CAC

R A § D N Q@Q R L F N N A ¥V I R V Q H I H

176 CAG CTG GCC GCT AAA ATG ATT AAT GAC TTT GAG GAC AGC CTG TTG CCT GAG GAG CGC AGA
@ L A A K M I N D F E D S L L P E E R R

236 CAG CTG AGT AM ATC TTC CCG CTG TCT TTC TGC AAT TCT GAC TAC ATT GAG GCA CCC ACT
@ L § K I F P L S F C N S D Y I E A P T

296 GGA AM GAT GAA ACA CAG AAG AGC TCT ATG TTG AAG CTC CTT CGC ATT TCC TTC CGC CTC
G K b E T Q@ K s s M L K L L R I § F R 1

356 ATT GAG TCT TGG GAG TAC CCC AGC CAG ACC CTG AGC GGA ACC GTC TCA AAC AGC CTG ACC
I E § ¥ E Y P § Q@ T L § G T V § N S5 L T

416 GCC GGG AAC CCC AAC CAG ATC ACT GAG AAG CTG

GCC GAC TTG AAA ATG GGC ATC AAT GTG
A G NP N Q T T E K L A D L K M G I NV

176 CTC ATT AAG GGA AGT CTC GAT GGT CAA CCA AAC ATA GAT GAT AAC GAC TCC CTA CCA CTG
| I K G S |1 DG Q@ P N I p b XN D S 1 Pl

836 CCT TTT GAG GAC TTC TAC TTG ACC ATG GGG GAG AAC AAC CTC AGA GAG AGC TTT CGT CTG
P E D I Y L I M G E N N 1 R E § T R 1

596 CTG GCT TGT TTT AAG AAG GAC ATG CAC AAG GTC GAA ACC TAC CTG AGG GTT GCA AAT TGC

I AC F K K D M 0 K V E T Y L R vV A N C
656 AGG AGA TCC CTG GAT TCC AAC TGC ACC CTG TAG
R B S L D S N C T L =*

689 AGGGCGCCGATGTATTGCTAGTCAATGCCTGE

TTTAATCCTTAAAACTTCCTTAAGTTATTATGAT

769 CTGGTCTTATATATACAGGANTTGTCAACCAATTGCATGGCTATGCCCGTCTTTTCTTTTTCCCTCCTATATTTAAACAT
849 TGTCTACCACTATTTTATTTATTCTTCTCATAAGGGAATGCTCTTAAAT TAAAGCTG TTCCTTTAAAAAGGATGGATCTG

929 ATTTCACAGT

CAATATATTTTCAATGTG

TO09TATTATTGCTCAAAMAGACTAGATTAGTATTACGTTAAAATTGTAATCTAATG

1089CGTTTIGTCTCATATATTATGCTCTTATTATTAGCGCATCTTATTCTCAAGTTCTGTGTCTTTCTTCA
1169ATTGCATCCAAMAMANAAAAAA 1191
F2 B R A K eDNAT A SR S M 2 5% 741
(BL TR PR T 1)
Fig. 2 Nucleotide sequence of Carassius auratus gibelio var growth
hormone cDNA and the deduced amino-acid sequence
(Presented below the nucleotide sequence)

The termination coden is indicated by “*”, a putative poluadenylation
signal is underlined, the nucleotide sequence data reported here have been
submitted to the GenBank and EMBL nucleotide sequence databases)
2] 132/ (ORF) 633 nt, 3" ¥l fiHl 121X+ 503 nt, 7£poly(A) I-1iF
23 ntbHATTAAAIT S, Jy BAZ A= Py mRNAR 143”55 U1 A i
poly(A)FE Y {5 5-126.271,

VI 32 3 ok YL Yy ) 5 HL M Sl ) A R R 14 [ L L
B2 i fry B A, 25 2R R B, (LT 5 R A B £
i Pk B A8 R 200 R BT, TR H A G A
LIRS SEX SRS P3N ES” S
T PRI3FT S e ) A5G 2R 5 MR A% e ] 25 2 A AR AE
G328 AL A S AR — B,

22 AEBERERBEILERFIINLLR ST

M CagvGHCIT 51 4 F: 4 i YL o 60 4= K 384 2 i 44k iy 210
IR AL, Horh R PR L 1R 5 11.90% , Bl P 2 L 1R L
11.43%, i /K28 5L IR i34.76%, /K Z LR 1 29.52%; 45 Hi il
N 6.60, AHXF S 1A O 23.78%10°,

B Y 4 L R J5 5 ) £1 (Carassius auratus) (GenBank
¥ %5 . AF069399). i ff (Cyprinius carpio) (GenBankih %

51 X13670). 1k (Megalobrama amblycephala) (GenBank
¥ &5 AF463498). B & ffi (Danio rerio) (GenBankis &
5. AJ937858) . H T fifi (Clarias batrachus) (GenBank# %
5. AF416486). fi&fifi(Anguilla japonica) (GenBankk: &5 .
M24066) . % kil (Mus musculus) (GenBank#4 & 5. NM_008117)
HIA (Homo sapiens) (GenBank#a %+ : BC020760)1) GHE [ Jit
BUPR ) 2 L 12 Fr 5 R AT L8, AL 331 24 98.6% . 96.2%
91.5%. 88.6% . 74.6% . 49.5% . 38.4%71129.4%.

1| Carassius auratus gibelio var
2 Carassius auratus

3 Cyprinius carpio

4 Megalobrama amblycephala

5 Danio rerio

6 Clarias batrachus
I— 7 Anguilla japonica
8 Mus museculus

9 Homo sapiens
143.5
T T T T T T T 1

140 120 100 80 60 40 20 0
Nucleotide substitutions (= 100)

13 GHARGEIEAM
Fig. 3 Maximum-parsimony tree for GH coding sequences

AR A5 T £ 25 AF R AR 5 TR0 20 R IR 4 IR
FUFP G B SF PR 08 12 3 B GHAF 5 ko 22 & 3 iR, A
L B Z R R (M) B 55 2243 Z B R (A) A5 5 IR 43, WL ik
188/~ S SER . VLT BIAE AE 15 0 GHZUSE 1R 13 5 AH W] 1 T 4
A N4 3 £6 37 55, (Asn-Xaa-Ser Al Asn-Xaa-Thr)23), 7¢ i #IGH
MY AR, AR =2 (C), RIEC A aZEGH R H i
SERATHN, XA e R 1 B AR IR ST, BT Rk
T I A B (55 49137 5 45161437 , 451781 15186437), K
MRS dife s S5 LR OR #4500y A 3 T fig
HEZEIER.

VLA GH 3L PR Y 5 [ S GHI 3 7 32E A6 0 [R5 Lb 2 ATF
FERRAL TR R BORE BB RE 3L, B RN, (HAK
RGN, Fr L —MOAE N R a2, i e pHE T A 4 R
FRBLD, T B figp ph ) £ K 2 1 X R A4 Rahman 45129
B A, Tt R A A U R e PR 15 32 A A A U R PR 11 [ 1
e R AR R T DA AR A AR B T J . Nam &5 £ %258
i H 5 5% 3L K (Autotransgenic) 3 A5 TR K M % B P 1 B0
PRIk, T A A K 3R R TR 114 e A,y B 26 A 5 35 1
LR 20 1, LA R Ko A e TR it v e v 5 R ) A 0 4 25 58 T
FE A
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