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Abstract Total RNA was isolated from pituitary of grouper Epinephelus coioides ~ and SMART cDNA was synthe-
sized from 50 ng RNA. Two genes in the growth hormone/prolactin family were cloned from SMART ¢DNAs plasmid li-
brary. The growth hormone GH ¢DNA contains 938 bp and encodes 204 amino acids aa . The prolactin PRL ¢DNA
contains 1429 bp and encodes 212 aa. The deduced aa sequences of grouper GH PRL and SL were compared with those
of other eight species. Average genetic distances and a dendrogram showing the hierarchical structure of affinity among
different nine fishes were implemented in Mega 2 and CLUSTAL W1.64b. Branch and bound strap analysis 1000 repli-
cates were performed and the degree of support for particular nodes were produced. The three phylogenetic trees drawn
from the whole aa sequence of GH PRL and SL were almost identical Epinephelus coioides  Perca flavescens — Sparus
aurata and Paralichthys olivaceus were clustered into one group  Oncorhynchus keta and Oncorhynchus mykiss were clus-
tered into one group Carassius auratus and Ictalurus punciaius were clustered into one group while Anguilla japonica
alone was clustered into another group. Alignment of the deduced aa sequence and the phylogenetic tree based on GH/
PRL/SL showed the same clustering as the present hierarchy of fish and a higher conservation of SL than GH and PRL a-
mong various fish species is suggested in this text. Although there is only 24% — 31% identity between the three hor-

mones overall the C-terminal region shows a higher identity. Grouper SL appears to be more closely related to GH
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Table 1 Accession number of GenBank of GH PRL and SL of eight kinds of fish
Species Gene Accession number Reference
Epinephelus coioides AY513647
AY513648
AY129310 Jia et al 2004
Perca flavescens AY007303 Unpublished
AY332491 Unpublished
AY332490 Unpublished
Sparus aurata AF195646 Almuly et al 2000
AF060541 Unpublished
149205 Astola et al 1996
Paralichthys olivaceus X15055 Brockley et al 1989
AF047616 Unpublished
M33695 Ono et al 1990
Oncorhynchus keta K03050 Sekine et al 1985
D00249 Kuwana et al 1988
D10640 Takayama et al 1991
Oncorhynchus mykiss M14962 Agellon & Chen 1986
M24738 Mercier et al 1989
D10638 Takayama et al 1991
Carassius auratus X51969 Chiou et al 1990
X52881 Chen et al 1991
U72940 Cheng et al 1997
Ictalurus punctatus AF267989 Tang et al 1993
AF267990 Tang et al 1993
AF267991 Unpublished
Anguilla japonica M24066 Saito et al 1988
AY158009 Unpublished
U63884 May et al 1997
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1 ACCTGATCCACCAGAGCCGGACCTGATCCCAGACCACCC
40 ATGGACCGAGTCGTCCTCCTGCTGTCAGTAGTGTCTCTGGGTGTTTCCTCTCAGCCAATC
M D RV VLLILS VYV SL GV S S Q P I
100 ACAGACGGCCAGCGTCTGTTCTCCATCGCCGTCAGCAGAGTTCAACATCTCCACCTGCTT
T D G Q R L F 8 I AV S R V Q HL HL L
160 GCTCAGAGACTCTTCTCCGACTTTGAGAGCACTCTGCAGACGGAGGAGCAGCGACAGCTC
A Q RLF S DFE S TLOQTTETZETG QT ROQL
220 AACAAGATCTTCCTGCAGGACTTCTGTAACTCTGATTACATCATCAGCCCCATCGACAAG
N K I F L Q DF € NS D VY I I 8§ P I DK
280 CACGAGACGCAGCGCAGCTCCGTGTTGAAGCTGTTGTCGATCTCCTATCGGTTGGTGGAG
H E T Q R S 8§V L K L VL S I S YRL V E
340 TCCTGGGAGTTCCCCAGTCGGTCCCTGTCCGGAGGTTCTGCTCCCAGAAACCAGATITCT
S W E F P S R S L S G G S A P RN OQ I S
400 CCCAAACTGTCTGAATTGAAGACCGGGATCCTGCTGCTGATCAGGGCCAATCAGGACGGA
P K L S EL KT G I L LULTURANZUGQ QTD G
460 GCGGAGCTCTTCCCTGACAGCTCCGCCCTCCAGCTGGCTCCTTATGGGAACTATTATCAG
A E L F P D S S A LQUL A PY G NYVY Q
520 AGTCTGGGCGCCGACGAGTCACTGCGACGAACGTACGAACTGCTGGCTTGTTTCAAGAAA
S L G A DE S L RRTVYUETULTLATGCTF KK
580 GACATGCACAAGGTGGAGACCTACCTGACGGTGGCTAAATGTCGACTCTCTCCTGAGGCC
D M H KV E TY LTV AKTCU RTILS P E A
640 AACTGTACCCTGTAGTCCCGCCTCTCCAGTATGAAGACACGCTCCCATGTGGATGATGTA
N ¢ T L
700 ATGCTGTGTGTTCTGTAGTCCCGCCCACATGTTTTCTGACTCTGCTAATTAGCATTAGCA
760 TTTGTGTTAGCCACAGTGTTAGCCTGTGTTCAGTTGTITTGTITGGAGCAGGTGTTATTATG
820 ATGACAGCCATCAACAGGAGGTGATGTCATACTGTCACCATGTGTAATAAAGTGTGTGCT
880 GTGTTGCATTCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

2 ¢DNA 204
Fig.2 Nucleotide sequence of grouper Epinephelus coioides GH and the predicted open reading

frame contains 204 amino acids as shown under the nucleotide sequence

0.050 43% ~ 100% GH PRL
0.561 0.067
2.2.2 PRL ¢DNA 0.578
3  c¢DNA 1 429 bp 2.3 9 /
5 39
bp 3’ 751 bp GH PRL
AATAAA 28 bp  polyA SL GH C-
PRL N - 24 6 2
24 25 SL. 6 N -
PRL 4 2 C- 4 9
6 4a b
Kawauchi & Yasuda 1988 / 3
PRL 55%
~97% GH
0.024 0.561 2.4 / 3
/
SL Jia et al 2004 / 3

GH PRL SL
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1 GGGAAACAGCAACAAGCAGGTCACAGAAGAAGAAGAGAG
40 ATGGCTCAAAGACACAGCGATGGAAACAAACTCCTCATGACGGTGTTGTACATGGTGGCA
M A Q R H S D G NIKULTULMTUVULYMV A
100 GCGTGCAGCGCCGTCCCCATCAACGACCTGCTCGACCGGGCCTCTCAGCGCTCCGACACA
A C S AV PI NDULTIULTUDTU RASG QT RSDT
160 CTGCACTCCCTCAGCACGACTCTCAGCCACGACCTGGACTTTAATTTCCCTCCTATAGGC
A C S A VP INUDTLTIULTUDT RIASU OT RTSTUDT
220 CGGATGGCTATGCCCCGCCCCTCAATGTGCCACACCTCCTCTCTGCAGACACCCAGTGAC
R M AMUPRUP S MCHTS SL QTTZ P S D
280 AAGGAACAAGCTCTACAAGTATCAGAGTCCGACCTGCTGTCATTGGCTCGCTCTCTGCTT
K E Q AL Q VsS E S DULTILSTLATRSTL L
340 CAGGCCTGGGCCGACCCCCTGGTCGTCCTGTCCACCTCTGCTAACACCCTGCCTCACCCA
Q AW A D P LV VLS TSANTTLTZPHP
400 GCCCAGAGCACCATCTCCAACAAGATCCAGGAGCTGCAGGAGCACACCAAGAGCCTGGGA
A Q §$ T I S N X I Q EL QEHTT K S L G
460 GACGGCCTGGATATCCTGTCTGGAAAGATGGGTCCAGCGGCTCAGCTCATCTCCTCACTG
D G L DI L S G KMGUP A AOQ L 1 S S L
520 CCCTACAGAGGAGGCAGCGACATTGGCCAGGACAGGATCTCCAAATTGGTCAACTTCAAC
P Y R G G S DI G Q PR 11 S KLV NTF N
580 TTCCTGTTGTCCTGCTTCCGCCGCGACTCGCACAAGATCGACAGCTTCCTGAAAGTCCTA
F LL S CVFRI RD S HXKTID S FL K V L
640 CGCTGCCGGGCAGCAAAACTGAGACCGGAGATGTGCTAAAGAGTGACGCAGCTAGCTTGG
R C R A A KULRUPEMGC
700 TTTTTCTCACAGCTTGTATTGTCTATCAACTGTAGATTAGCACGTTAGCAATCTGCGATC
760 TGAGCTGATATTCTAATTACTGAGTAGCTGGCATTATGAGCCTTCAGGAGGTGAAGATGA
820 GGAGGAGTTACATGACACACACGAGATAATGAAGTGACACCCGTTGGTCATCATGGTGCA
880 CAACACAATCCTCAGTGTGAATCTATTGATGCAAAAATATAATTAAATTTTAGCTCTTGT
940 TGATTTTGAAACAGTTGCCTCGTAAATTTGCAAACGGGGGCAAAAAAAACAGCTTCCTCA
1000 AAGGTCAAAGGTTAAAACACAACTGTTATCTAGTCTGGCTAATGTGGACAAAACAGCTCA
1060 CACACTTCCCCAGATGTTTCCAGCTGGTCTGGCGTTATGATCTGACCATACGTGGTCACA
1120 AACTGGTGTGTCATCGCTCCTGTGACTCCTTCTCGTCTTCTTCTACTAAAGCTTTCTGTA
1180 CTCGCAGCAGCAGCAGCAGCAGCAGGTGTGCTCTATGAAACTCTTCAGTCTTCACACTTA
1240 CAGACGCTTACAGTGAAGTATAACTCTCTCTCCCTAACTGACGCTTGACTGACGACACAC
1300 TGCAGCATTTGCACTTTAAACTTTCTAGAAAGAACTTTGAATGTGATTCTTATCAATCTA
1360 AATATTTCTGCATCTCAATAAAAATAATCTCTTGCACAGCGGAAAAAAAAAAAAAAAAAA
1420 AAAAAAAAAA

3 c¢DNA 212
Fig.3 Nucleotide sequence of grouper Epinephelus coioides PRL and the predicted open

reading frame contains 212 amino acids as shown under the nucleotide sequence

24% ~31% SL 1991 1993 Chen et al 1994  SL
GH PRL GH SL 0.692 204 ~ 208 Noso et al 1988
PRL 0.759 PRL SL GH 175~191 Rand-Weaver et al 1992
0.744 3 C- PRL 210 ~ 235 SL
C- 3 Cys GH PRL Takayama 1991
SL  GH 26%
3 PRL 20% SL  GH
GH PRL SL 25% PRL
GH PRL 19% May et al 1997 SL
Kawauchi & Yasuda 1988 SL GH PRL GH PRL SL
May et al 1999 GH PRL SL 22% ~ 23%
Cheng et al 1997 3

Ono et al 1990 Rand-Weaver et al SL GH 27.7%
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Fig.4 Phylogenetic trees of Epinephelus coioides and other eight kinds of fish using NJ method inferred
from GHs a PRL b and SL ¢  implemented in Mega 2 and CLUSTAL W1.64 b
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