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Epinephelus coioides growth hormone
c¢DNA cloning and fusion expression in Escherichia coli
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Abstract: Epinephelus cioides GH ¢cDNA was cloned from pituitary ¢DNA library by random sequencing. The

510275, China)

sequence obtained spanned 955bp, with an open reading frame encoding a protein of 204 amino acids, which is
composed of a putative signal peptide of 17 residues and a mature polypeptide of 187 amino acids. The cDNA

fragment encoding the mature polypeptide of GH was PCR amplified and subcloned to expression vector pET -
15b (Novagen), and expressed in E. wk BL21(DE3) as fusion polypeptide containing a His6 at the N —

terminus. The addition of 0. 4 mmol* L™ ' IPTG induced expression of a protein band with molecular weight of

about 24 kDa. The expressed protein accumulated as inclusion bodies, which were solubilized in 6 mol* L™ '
guanidine HC1, and futher purified and renatured on Ni** — NTA resin. The purified Epinephelus coioides GH

fusion polypeptide migrated as a single band of 24 kDa on SDS— PAGE and exhibited GH immunoreactivity in

sea bream GH RIA system.
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1
1.1
1.1.1
4
, -807C
1.1.2
SMART™ DNA Library Construction Kit Clontech RNA TRIzol™ Reagent,
SuperSaript™ 11 GIBCO- BRL MaxPlax™ Lambda Packaging
Extract Epicenire Technologies Omega Biotek ,
1.2
1.2.1 RNA
0.5 mL TRIzol™ Reagent , RNA,
RNA
1.2.2 cDNA
1 g RNA, SMART™ ¢DNA Library Construction Kit ¢DNA
1.2.3 GH cDNA
SMART™ ¢DNA Library Construction Kit , Al'riplEx2
pTriplEx2 50 s DNA,
GenBank , 50 3 GH cDNA, 2 cDNA
1.2.4 GH
Vent DNA , GH cDNA , PCR GH
( ) cDNA PCR GH N 6 C 5
5 GAG AGA CAT ATG CAG CCG ATC ACA GAC GGC 3 ( )
5 GAG AGA GGA TCC TTA CAG GGT ACA GTT GGC 3 ( )
PCR A T pUCm— T( Sangon ), Ndel ~ Xhol

, pET~. 15h (Novagen ) , pET- ECGH
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1.2.5
pET- ECGH BL21( DE3) , 5mL (100 Hg
‘mL™") LB ,37C ODeo 0.6 4C
I 50 50 mL (100 Hg*mL™ ') LB ,37°C ODgo 0.9 ,
IPTG 0.4 mmol* L™ ', GH
1.2.6 GH
GH 100 mL , 10 mL.  Sonication Buffer(50 mmol®
L~ ! NaHPO4, 300 mmol* L™ ' NaCl, pH 7.8) ,12000% g
30 min , 10 mL A (6 mol* L™ " guanidine HCI, 0. 1 mol* L'
NaH2P04, 0. 01 mol* L™ ' Tris-HCI, pHS.0), Ih (12 000 g) 30 min, , Ni'-
NTA GH : 4mL 50% Ni't - NTA, 800
g 1 min , 4 mL 800% ¢ , 3 10mL 1 % Charge
buffer (50 mmol*L™ ' NiSOy), 10 min \ . 4mL A 3
Ni** - NTA 1h,800x g ,
A B (8mol*L™ ' Urea, 0.1 mol*L™ ' NaH,PO4, 0.01 mol*L™ ' Tris HCI, pHS. 0) C( 8 mol*
L' Urea, 0. 1mol*L™ ' NaH2POs, 0.01 mol*L.” ' TrisHCL, pHS. 3) 3, C
4mol'L™ " 2mol*L™" ImolL™ " 0.5mol*L” " 0.25 mol:L™ ", 30 min,
GH D (0. 1 mol*L™" NaHsPO4 0. 01 mol* L™ ' Tris HC1, pH6. 3) 3 ,  Elue
buffer(1 mol* L™ " imidazole, 0.5 mol*L™ ' NaCl, 20 mmol* L™ ' Tris HC1, pH7.9) GH
. PBS
1.2.7 GH
GH (3 GH ,
, GH GH
2 tGH .

sbGH

2.1 GH cDNA

3 GH chGH
GH
DNA ( [) 955p, weH
204aa, 17aa, 187aa 3
5 84 259 hGH
Poly(A) 21 Poly( A)
AATAAA GH 1 o
CH Fig. 1  Phylogenetic tree of various vertebrate GH forms
II GH 4 CYS, ClusgtalX N TreeV iew
GH ( ) 4 (http: / /taxonomy. zoology. gh. ac.uk/ od/treeview . html) ,
( GH ): i
26 49 70 109 123 139 The tree was generated by software ClustalX, and visually depicted by
software TreeView. The numbers indde the figure represent the
168 202 bootstrap values For details, refer to Platell
, GH

(., 1), Blast s GH
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2 , , 24 kDa, (2 8910 ),
GH BL21( DE3)
2.3 GH
GH N- 6 Ni** — NTA
\ 3 GH Ni** — NTA (
3 4 ), s ) , GH IM Imidazole
( 3 8 ) GH SDS- PAGE
, 24 kDa GH 25 mg
| 2 3 4 5 6 7 )
kida kDa e
94 G =R
67 67 : :
43 43 7 Sl 4
% 30 Sl S
201 o, 5 !
20. 1 14. 4 ‘.——-&—;—
2 GH 3 GH
BL21(DE3) Fig.3 Purification of Epine helus coioides
Fig.2 The expression of Epinephelus coioides GH fusion polypeptide
GH fusion polypeptide in BL21( DE3)
1 32 4 ;3
1 32~ 4 23 4h 34 Ni>* — NTA
;5 56~ 10 0.51234h 35 A ;6
B ;7 C

Lane 1: Molecular weight marker; Lane 2— 4 supernatants of bacterial
lysates after addition of IPTG for 2, 3, 4 h respectively; Lane 5: pre-
induction sample; Lane 6- 10: pellets of bacterial lysates after addition
of IPTG for 0.5, 1, 2, 3, 4 h respectively

2.4 GH

GH GH
GH |

GH

;8 ¢ Eluebuffer
Lane 1: Molecular weight marker; Lane 2: pellet of bacterial lysate after
induction for 4 hrg Lane 3: The pellet resuspended in 6 M Guanidine
HCI; Lane 4: pellet suspension n 6 M Guanidine HCI treated by Ni**
— NTA resin; Lane 5: wadrout by solution A; Lane 6: wash out hy

solution B; Lane 70 wasrout by solution C; Lane 8: eluted
Epinghdus coioides GH fusion polypeptide

4
GH GH s GH
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Fig. 4 The competitive displacement curve of
recombinant Epinephelus coioides GH
GH , in bream GH radioimmunoassay system
[8.9] s (o ECGH: GH ;bream GH std: GH
GH [11]
GHl 12,13] ECGH: recombinant Epinephelus coioides GH; bream GH sd:
recombinant bream GH standard
pET— 15h BL21( DE3)
GH, , GH N- 2 aa ( 6
)s , 208 aa, 24 kDa, SDS PAGE
GH . 6mol*'L” " guanidine HCI
Ni*-NTA , GH
Ni**~NTA , GH ,
cu'™ GH GH ,
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1 GAATGCTCTGAGCAGCTGAACTCAGACCTGATCCACCACAGCCAGACCTGATCCACCAGAGCCAGACCTGATCCCAGACC 80

81 AGCC ATG GAC CGA GTC GTC CTC CTG CTG TCA GTA GTG TCT CTG GGT GTT TCC TCT CAG CCA 140
1 M D R V V L L L SV V s L GV s s Q@ P 19

141 ATC ACA GAC GGC CAG CGT CTG TTC TCC ATC GCC GTC AGC AGA GTT CAA CAT CTC CAC CTG - 200
2 I T D 6 ¢ R L F § I A V 8 R V Q H L H L 39

201 CTT GCT CAG AGA CTC TTC TCC GAC TTT GAG AGC ACT CTG CAG ACG GAG GAG CAG CGA CAG 260
40 L A Q R L F 8§ D F E § T L Q@ T E E Q@ R Q 59

261 CTC AAC AAG ATC TTC CTG CAG GAC TTC TGT AAC TCT GAT TAC ATC ATC AGC CCC ATC GAC 320
60 L N K I F L @ D F ¢ N S D Y I I S P I D 79

321 AAG CAC GAG ACG CAG CGC AGC TCC GTG TTG AAG CTG TTG TCG ATC TCC TAT CGG TTG GTG 380
8 K H E T Q R S § vV L K L L S I § Y R L Vv 9

381 GAG TCC TGG GAG TTC CCC AGT CGG TCC CTG TCC GGA GGT TCT GCT CCC AGA AAC CAG ATT 440
00 E S W E F P S R 8§ L 8 6 6 S A P-R N Q@ I 119

441 TCT CCC AAA CTG TCT GAA TTG AAG ACC GGG ATC CTG CTG CTG ATC.AGG GCC AAT CAG GAC 500
120 $ P K L § E L K T 6 I L L L I R A N Q@ D 139

501 GGA GCG GAG CTC TTC CCT GAC AGC TCC GCC CTC CAG CTG GCT CCT TAT GGG AAC TAT TA;[' 560
140 6 A E L F P D S § A L Q@ L A P Y G N Y Y 159

561 CAG AGT CTG GGC GCC GAC GAG TCA CTG CGA CGA ACG TAC GAA CTG CTG GCT TGT TTC AAG 620
0 Q@ S L 6 A D E S L R R T Y E L L A C F K 179

621 AAA GAC ATG CAC AAG GTG GAG ACC TAC CTG ACG GTG GCT AAA TGT CGA CTC TCT CCT GAG 680
180 K D M H K VvV E T Y L T Vv A K C R L § P E 19

681 GCC AAC TGT ACC CTG TAG TCCCGCCTCTCCAGTATGAAGACACGCTCCCATGTGGATGATGTAATGCTGTGTG 753
200 A N C T L = 204

754  TTCTGTAGTCCCGCOCACATGTTTTCTGACTCTGCTAATTAGCATTAGCATTTGTGTTAGOCACAGTGTTAGCCTGTGT 833
834 TCAGTTGTTTGTTGGAGCAGGTGTTATTATGATGACAGCCATCAACAGGAGGTGATGTCATACTGTCACCATGTGTAAT 912
913  AAAGTGTGTGCTGTGTTGCATTCGAAAAAAAAAAAAAAAAAAA 955

I GH cDNA
Plate]l  Nudeotide and predicted amino acid sequences of Epinephelus coioides GH

* s poly(A) ; Genebank : AF376771
* means the termination codon. The putative signal for the addition of poly( A) is underlined. The Genebank accesson number is AF376771
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hGH MAAGSRTSLLLAFGLLCLSWLQEGSA-FPTIPLSRLFDNAMLRARRLYQLAYDTYQEFEE
mGH MATDSRTSWLLTVSLLCLLWPQEASA-FPAMPLSSLFSNAVLRAQHLHQLAADTYKEFER
chGH MAPGSWFSPLL-IAVVTLGLPQEAAATFPAMPLSNLFANAVLRAQHLHLLAAETYKEFER
xGHA MATGFCSSFGL—-LVVLLLKNVADVGA-FPSVPLFSLFTNAVSRAQY IHMLAADTYRDYER
xGHB MVPGSCSSFGL-LVILSFQNVPDVGG-FPNVPLFSLFTNAVNRAQHLHMLAADI YKDYER
gH = —— MDRVVLLLSVVSLGVSSQPITDGQRLFS IAVSRVQHLHLLAQRLFSDFES
sbgH - —MDRVVLMLSVMSLGVSSQPITDGQRLFS IAVSRVQHLHLLAQRLFSDFES
tGH —————————MNSVVLLLSVVCLGVSSQQITDSQRLES IAVNRVTHLHLLAQRLFSDFES
cGH MASENQRLFNNAV IRVQHLHQLAAKMI NDFED

sk k2 ok 1o Kk
hGH AYILKEQKYSFLQNPQTSLCFSESIPTPSNRVKTQQKSNLELLRISLLLIQSWLEPVQLL
mGH AYIPEGQRYS-IQNAQAAFCFSETIPAPTGKEEAQQRTDMELLRFSLLLIQSWLGPVQFL
chGH TYIPEDQRYT-NKNSQAAFCYSETIPAPTGKDDAQQKSDMELLRFSLVLIQSWLTPVQYL
xGHA TYITDEQRHS—NKNSHVVSCYSETIPYPTDKDNTHQKSDLELLRFSLNLIQSWLNPYQAL
xGHB TYITDDVRRS-SKNSQVVSCYSENIPAPTDKDNTHLKSDMDLLRFSLTLIQSWLNPVQAL
gGH TLQTEEQRQL-NKIFLQDFCNSDYIISPIDKHETQRSSVLKLLSISYRLVESWEFPSRSL
sbGH SLQTEEQPQL-NKIFLQDFCNCDYIISPIDKHETQRSSVLKLLSISYRLVESWEFPSRSL
tGH SLQTEEQRQL-NKIFLQDFCNSDYI ISP IDKHETQRSSVLKLLSISYGLVESWEFPSRSL
cGH NLLPEERRQL"SKI FPLSFCNSDS IEAPTGLDETQKSSMLKLLRISFRLIESWEFPSQTL
* . X X M LRk ok k;ckk ok ;&
hGH RSVFANSLVYGASDSNVYRHLKDLEEGIQTLMWRLEDGS—-PRTGQIFNQSYSKFDTKS
nGH SRIFTNSLMFGTSDR-VYEKLKDLEEGI QALMQELEDGS-—PRVGQILKQTYDKFDANM
chGH SKVFTNNLVFGTSDR-VFEKLKDLEEGI QALMRELEDRS—-PRGPQLLRPTYDKFDIHL
xGHA NKVFSNNLVFGSSD--VYERLKYLEEG I QALMQELEDGS—-FRSFPFLRPPYERFDINL
xGHB HRLFRN——-—SD——VYERLKYLEEGIQSLIRELEDGN——LRSYSFMRTPYERLDINM
gGH SGGSA—————PRNQISPKLSELKTGILLLIRANQDGAELFPDSSALQLAPYGNYYQSL
sbGH SGGSA—'—-'PRNQISPKLSELKTGI}ﬂ.LIRANEDGAEIFPDRSALQLAPYGNYYQSL
tGH GGSS—————~ LRNQISPRLSELKTGILLLIRANQDEAENYPDTDTLQHAPYGNYYQSL
cGH SGQVSNSLTVG—NPNQITEKLADLKVGISVLIKGCLDGQPN]M)DNDSLP—LPFEDFYL’I‘M
: sk ok ok ok %*
hGH HNDDALLKNYGLLYCFRKDMDKVETFLRIVQCR—-SVEGSCGF
mGH RSDDALLKNYGLLSCFKKDLHKAETYLRVMKCRRFVESSCAF
chGH RNEDALLKNYGLLSCFKKDLHKVETYLKVMKCRRFGESNCT1
xGHA RSDDALVKVYGLLSCFKKDMHKVETYLKVMKCRRFVESNCTI
xGHB RTDDGLLKVYGLLSCFKKDMHKVETYMKVIKCRHFAESKCVI -
gGH GADESLRRTYELLACFKKDMHKVETYLTVAKCRLSPEANCTL
sbGH GTDESLRRTYELLACFKKDMHKVETYLTVAKCRLSPEANCTL
tGH GGNESLRQTYELLACFKKDMHKVETYLTVAKCRLSPEANCTL
cGH G‘ESSLRESFRLLACFKKDMHKVETYLRVANCRRSLDSNCTL
ool o ok dokodok: ok dkk:r: o sk [
I GH GH
Plate [l ~ Multiple amino acid level alignment of GHs from
Fp inephelus cotoides and other veitebrate species
ClugalX (http: // www — igbme. u— srashg. fr/ Biolnfo/ ClustalX/ Top. html) ( - )
* «GH:  GH (JEO144); mGH: GH (CAAS6658); hGH:  GH (AAH20760); xGHA:
GHA (A AF95773); xGHB: GHB ( AAF05774) ; sbGH: GH (AAK71496) ; (GH: GH (AAMS50321); chGH:
GH (BAAOI365); gGH: GH( AAK 57697)

Notes The analysis software is ClustalX. Dash (-

sequences. An asterisk indicates identical residues. Abbreviations: ¢GH: common carp GH (JEO144) ;
human GH ( AAH20760) ;

xGHA :

) indicates a deletion, which was added to obtain maximum homology among various GH

mGH: mouse GH ( CAA86658) ; hGH:
clawed frog GHA (AAF95773); xGHB: clawed frog GHB (AAF05774); GH: gilthead seabream GH

(AAK71496) ; (GH: tilapia GH (AAM50321); chGH: chicken GH ( BAAOI365); gGH: orange spotted grouper ( Epinephelus coioides ) GH

(AAK57697)



