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Cloning and expression of fox growth hormone gene
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Abstract: To prepare recombinant fox growth hormone (fGH), we amplified its cDNA from silver fox pituitary tissue by RT-PCR
and cloned into yeast shuttle vector pPIC9K down stream of a-factor signal peptide sequence by SnaB I and Not I restriction sites.
The recombinant secretion vector pPICIK/fGH, linearized by Sal I, was transformed into histidine-deficient Pichia pastoris strain
GS115 by electroporation. We selected His'-transformed methylotropic (His", Mut") yeast using histidine-absent medium containing
dextrose (MD) or methanol (MM) as the only carbon source, and then screened the recombinant GS115 with multi-copy fGH genes
by G418. The secretive expression of fGH was performed under the induction of methanol in shaking flask culture. The results
showed that the fGH cDNA sequence amplified in this paper was basically in consistence with the published in GenBank. We
achieved the secretive expression of recombinant fGH identified by SDS-PAGE and Western blotting. The fGH expression level was
119 mg/L, accounted for 34% of total proteins in fermentation medium.
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RT-PCR

fGH

LA

11wl
11.1
(Escherichia coli)DH5a.
pMDI18-T (TaKaRa)
Pichia pastoris GS115( )
pPIC9K Invitrogen
1.1.2

Trizol

M-MLV Tag DNA

Invitrogen ;
Promega ;
Marker T4 DNA
(TaKaRa) ;
Bradford
« )

; Tryptone Yeast Extract

YNB Sigma ; Biotin
; G418

Marker

Biobasic Invitrogen

Bio-Rad Laboratories

>

>

12 A%
1.2.1 fGH
(GenBank Accession No.
E07594) , 1
fGH,-F: 5'-CGGGGTACCACCATGGCTGCAA
GCCCTCG-3';

fGH,-R(NS): 5'-CTAGTCTAGACGAGAAGGC
ACAGCTGCTTTC-3'
Trizol RNA,
Oligo dT

cDNA ,
, PCR

94°C 4 min; 94°C
72°C 1 min, 30 ;

M-MLV
cDNA ,
fGH PCR
1 min, 55°C
72°C

1 min,

10 min

PCR ,

pMDI8-T , DHS5a ,

pMD18-T-fGH
pPICI9K/fGH
pMD18-T-fGH ,
PCR 5! SnaB 1 3’ Not I
( pPICIK/fGH

)
Yeast-fGH-F(5'-3"):

122

fGH

CCGCTACGTATTCCCAG
CCATGCCCTTGTCC( SnaB 1 );

Yeast-fGH-R(5'-3"): ATAAGAATGCGGCCGCCT
AGAAGGCACAGCTGCTTTC( Not I )

: pMD18-T-fGH 1 uL, 10xPCR
Buffer 10 puL, dNTP (10 mmol /L) 1 pL,
MgCl, (25 mmol/L) 4 uL, Taq (5 U/ul) 1 uL,
1 uL (25 pmol/uL),

50 uL. PCR 1 94°C 5 min;
94°C 1 min, 58°C 1 min, 72°C 1 min, 30
; 72°C 10 min PCR 1.0%
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DNA 1.0% BMGY (Buffered Glycerol-complex medium)
fGH-cDNA , SnaB | , (28°C~30°C, 250 r/min) ,
Not 1 , ODgp9=2.0~6.0, 1500xg 5 min,
pPIC9K , 100 mL BMMY (Buffered Methanol-complex
DH35a , medium) , 25°C
96 h, 24 h )
, 1.0%~1.5%(V/V) 96 h ,
pPICOK/fGH 12 000xg 5 min, ,
1.2.3 Mut* Bradford
10 pg, Sal I (BSA)
, Bio-Rad , 1500 V 25 pF (1 mg/mL), BSA 0 10 30
200 Q , 40 50 60 pL, PBS 150 uL 10 pL,
GS115 1 mL PBS 150 uL 2.85 mL
1 mol/L , , 300 pL MD( ) ) 5~10 min
, His) , 28°C~30°C 595 nm BSA
24d, oD , oD
MD His" MM(
) MD , 30°C fGH SDS-PAGE
(Mut") , Mut* , SynGene
G418 ( 1.0 2.0 ’
3.0 4.0mg/mL) YPD , fGH fGH
1.2.6 (pGH)
1.2.4 PCR 3 kg 3
Invitrogen > > 4~5 mL, >
Pichia Expression Kit
DNA , 15 mg pGH, 3 mL ,
5'AO0X1  3'AO0XI1 )
PCR PCR 5 uL 10x ; G ) 2 mL
PCR Buffer, 4 uL MgCl, (25 mmol/L), 1 uL dNTPs (5 mgpGH/ ) 10 L,
(15 mmol/L), 1 uL (25 pmol/uL), 1 pL 3, 6 mg,
(25 pmol/pL), 5 puL DNA, 1 puL Taq 30d ,
DNA (5 U/uL), 32 uL 1.2.7 Western blotting
50 pL TCA( ) ,
1 95°C 5 min; 95°C 1 min, 58°C SDS-PAGE
1 min, 72°C 3 min, 30 ; 72°C 30 min SDS-PAGE ,
1.0% (pGH) ( )
1.2.5 IgG( ) ,
(GS115/pPIC9K/fGH) (NBT/BCIP) , ,
(GS115/pPICIK) , 25 mL
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foxGH
canisGH
pigGH
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cloned
foxGH
canisGH
pigGH
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cloned
foxGH
canisGH
pigGH
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cloned
foxGH
canisGH
pigGH
humanGH

cloned
foxGH
canisGH
pigGH
humanGH

cloned
foxGH
canisGH
pigGH
humanGH

cloned
foxGH
canisGH
pigGH
humanGH

cloned
foxGH
canisGH
pigGH
humanGH

Kpnl Xbal 2.7 kb(
) 650 bp DNA S fGH
MD18-T
RNA P
fGH cDNA 2.2 fGH EEMFFI RS H eI LR
650 bp , fGH
GenBank GH (Accession No. E07594)
PCR , 2 , 84 G A, 291
pMD18-T-fGH C T,
1 ATGGCTGCAAGCCCTCGGAACTCTGTGCTCCTGGCCTTCGCCTTGCTCTGCCTGCCCTGE 60
1 60
l - G———C————C - 60
1 G Cc---C 60
1 A T CG--CC 60
61 CCTCAGGAGGTGGGCGCCTTCCCAGCCATGCCCTTGTCCAGCCTGTTTGCCAACGCCGTG 120
61 G 120
6l G 120
6l A A 120
61 -T-——A-————GCA-T A———-T A G—T A TA-- 120
121  CTCCGGGCCCAGCACCTGCACCAACTGGCTGCCGACACCTACAAAGAGTTTGAGCGGGCG 180
121 180
121 180
121 G -C——C 180
121 C GT G CTTT C-G AGAA—C 180
} g % TACATCCCCGAGGGACAGAGG TACTCCATCC-——AGAACGCGCAGGCCGCCTTCTGCTTC %g;
181 -—- —_—_ter 237
181 G C T - 237
181 —T AA———A A=—-T—AT-—-TGC———~—~C-C———-A—T—C—-T-—— 240
238 TCGGAGACCATCCCGGCCCCCACGGGCAAGGACGAGGCCCAGCAGCGATCCGATGTGGAG 297
238 C 297
241 C 297
241 A G—C 297
241  —=A=—=T-T—T==-A=A===T-CAA—G---G—AA-——-A-—-AA-———A-CC-A——— 300
208 CTGCTCCGOTTCTCCCTGCTGCTCATCCAGTCGTGGCTCGGGCCCGTGCAGTTTCTCAGE 357
298 357
298 357
298 G G C 357
0l ———ar— G-A C——— G 360
%52 AGGGTCTTCACCAACAGCCTGGTGTTCGGCACCTCAGACCGA-——GTCTACGAGAAGCTC 414
5 414
358 414
358 T C G-—— 414
361 —T G A G————T--—A-CAAC-———-T—CCTC--A 420
415 AAGGACCTGGAGGAAGGCATCCAAGCCCTGATGOGGGAGCTGGAAGATGGCAGTCCCCGG 474
415 474
415 474
415 G G G C A 474
421 A A-G G—AG C 480
3?5 GCCGGGCAGATCCTGAAGCAGACCTACGACAAGTTTGACACGAACCTGCGCAGTGACGAT Sgﬁ
75 5
475 ——- ——— 534
475 C A A A——-T T--C-—— 534
481 —T T-C AG C A——TCA-AC-AC—T—C 540
S%S GOGCTGCTTAAGAACTACGGGCTGCTCTCCTGCTTCAAGAAAGACCTGCATAAGGCCGAG 594
535 594
535 594
535 G C T A 594
541 --A—A—C A= G-——G——-A—G-C———T--——- 600
595  ACGTACCTGCGGGTCATGAAGTGTCGCCGCTTCGTGGAAAGCAGCTGTGCCTTCTAG 651
595 648
595 648
595 G TAG 651
601 —A-T—C—G——C—- CT GG G 654

SRIN FGH EFEBIMFLERR S K. 5. ABILLE

Sequence of fGH gene and its comparison with those of canine, porcine and human.
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GenBank (Accession No. DNA , fGH
E07594) (Accession No. Z23067) (Accession s 2200 bp
No. DQ415717) (Accession No. M13438) GH AOX1 fGH 1086 bp
, GH GH ( 492 bp
99% , 594 bp fGH );
100%; GH 93% , 2200 bp AOX1
98.7% ; GH 492 bp ( );
78%, () GS115 2200 bp
23 fGH EEEHEEFRIHE AOXI1 . fGH
2.3.1 fGH GSI115
pMD18-T-fGH ., Yeast-fGH-F 24 EIGH EMBHRHNDRIEREE
Yeast-fGH-R SnaB 1 24.1 SDS-PAGE
Not I fGH , fGH
pPIC9K fGH , 594 bp, 198
pPICOK/fGH (  2A), , 21.7 kD 4 ,
SnaB1 Notl ( 2B), 21.7 kD s
600 bp , fGH GS115/pPIC9K
pPIC9K )
2.3.2 fGH
pPIC9K/fGH , 24.2 Western blotting
MD His" (pGH)
MM MDD s IgG s Western blotting s 5
(Mut") , PCR fGH , 28.9~20.6 kD
3 )
5'AO0X1 3'AO0X1 PCR fGH
A
a-factor
pAr(glil(iilcr-\ ;Lg;?(ljg e IfGH gene ! bp
—r . AN
/ Transcription 750
terminator 500

E2 pPICOK/IFGHE LA BT Y 45 #4 K B 1] % & Bl i

Fig. 2 pPIC9K/fGH construct and restriction analysis. (A) Construct of pPIC9K/fGH recombinant plasmid. AOX1: alcohol oxidase 1.
(B) Restriction analysis of pPICOK/fGH recombinant plasmid. 1: recombinant plasmid digestied with SnaB I and Not I digestion; M: DL2000

DNA marker.
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Fig. 3 Identification of recombinant yeast by PCR. 1: GS115/
pPICIK; 2: GS115/pPICOK/fGH; 3: GS115; M: DL2000 DNA marker.

1 2 M

Bl 4 fGH RiAF#)#) SDS-PAGE 73 1f
Fig. 4 SDS-PAGE analysis of fGH expression product. 1:
GS115/pPICIK expression supernatant; 2: GS115/pPICIK/GH

expression supernatant; M: protein marker.

kD M 1

209 —

124 —
80 —

49.1 —

348 —

289 —
20,6 —

E 5 fGH Ri&F=4#I# Western blotting £ &
Fig. 5 Identification of fGH expression products by Western
blotting. 1: GS115/pPIC9K; 2: GS115/pPICOK/fGH; M:

prestained protein marker.

kD
97.2
66.4

20.1

14.4

243
SynGene 4 ,
SynGene GeneTools 2
fGH 34%,
Bradford
350 mg/L, fGH 119 mg/L
3 itk
GH GH ,
GH
GH!® ,
fGH
GH (Pichia
pastoris) s
GH ,
, fGH
pPIC9K ,
GH
Western blotting fGH ,
pGH fGH
fGH, pGH fGH
fGH pGH ,
98.7% ,
pGH
pGH
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