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Expression of Goat Follicle-stimulating Hormone Analogous
Gene in Pichia pastoris
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College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China

Abstract: In order to obtain the long-acting FSH preparation, the single strand long-acting analogous gene FSHB-CTP-o. was
successfully constructed by the C-terminal peptide(CTP) of carboxyl-terminal region of human chorionic gonadotropin with the goat
FSHa-subunit and B-subunit genes, then it was inserted into pPICIK vector.The recombinant plasmid pPICIK FSHB-CTP-a. was
transformed into Pichia pastoris GS115 by electroporation. The multi-copy inserts His"Mut™ were gained by the screening of pheno-
type and hyper-resistance to G418.After methanol induction, the supernatant was analysised by SDS-Polyacrylamide Gen Electro-
phoresis and Western blot. The results show that the transformants of FSHB-CTP-o. could express the objective protein successfully
and the molecular weight is about 29 kD. The concentration of supernatant was detected by Radio-immunoassay and the average
expression of multi-inserts is 91.849 mlU/mL and the low-inserts is 37.419 mlU/mL. The expression of multi-inserts is higher than
the low-inserts significantly. This research lay the foundation for studying the structure of FSH and the production of long-acting
FSH preparation.
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Pyrobest™ DNA Polymerase, DNA Ligation Kit Ver
2.0, MiniBEST Plasmid Purification Kit Ver 2.0,
DL2 000, DL15 000, Agarose Gel DNA Purification

Kit Ver 2.0 TaKaRa DNA
, YNB, G418
, -FSHp
IgG-HRP :
FSH
1.1.3
LB : 59/L, 10 g/L,
NaCl 10 g/L; YPD BMGY BMMY
MD MM [13]
1.1.4 PCR
pPIC9K
FSHB-CTP-a.  cDNA
FSHB-CTP-a F1 F2

57A0X1 3AO0X1

1

F1 5 “ATAGAATTCAGAAGCTGCGAGCTGA

CC3T EcoR | )
F2 5 “TATGCGGCCGCTTAAGATTTGTGATAA
TAA3T Not | )

5“A0X1 5““GACTGGTTCCAATTGACAAGC-3~
3“A0X1 5“GCAAATGGCATTCTGACATCC-3~

1.2 A&
1.2.1 FSH
PCR FSHo. FSHp hCG
(CTP) FSH
FSHB-CTP-a, [14]
1.2.2 pPICIKFSHB-CTP-o.
pVITROFSHB-
CTP-a , F1 F2 PCR,
PCR : 94°C
1 min; 94°C 45, 58.7°C 30s, 72°C
1 min, 30 ; , 72°C 2 min
PCR EcoR | Not | ,
Gene Tools ,
DNA Ligation Kit Ver 2.0 16°C
30 min DH5aq.,
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1.2.3 GS115
pPICOKFSHp-
CTP-o.  Sal | ,
, 0.5~1 ug/uL,
GS115 ,
1500 V, 5 ms,
Electroporator 2510
, 30 2~3d
1.2.4
MD G418
YPD
, G418 0.25 mg/mL  0.75 mg/mL
1.00 mg/mL 1.50 mg/mL 2.00 mg/mL 2.5 mg/mL
3.00 mg/mL, Invitrogen Multi-
Cop Pichia Expression Kit
1.25 PCR
G418 MD
, 30 2 d; MD
MM  MD , 30 2d;
MM  MD ,
, His"Mut” His"Mut”
YPD :
[15]; 57A0X1
3AO0X1 PCR , PCR
94 4 min; 94 1 min, 56.4 1 min,
72 1 min, 30 : ,72°C 2 min
1.2.6
His*Mut* 25 mL
BMGY 250 mL , 30 300 r/min
ODgyy  2~6, 4500 r/min 8 min
;100 mL BMMY 1L ,
30 300 r/min ;
24h 1mL : 100%
0.5%, 5 min,
-80
1.2.7 SDS-PAGE Western blot
-80

) , SDS

100 10 min, SDS-PAGE
, 5% 15%,
Westren blot ,
[16]
1.2.8
-80 ,
FSH I'%5.FSH, 16~18 h
, 4000 r/min 25 min
(CPM), CPM
, CPM
2 4
2.1 FSHB-CTP-oE R K PCR 18
FSHB-CTP-«
782 bp, PCR 1.5%
bp
2000

1500
750
500
250
100

1 FSHpB-CTP-afY PCR ¥ 1&

Fig.1 The product of FSHS-CTP-a by PCR
M: DNA marker DL2 000; 1~2: PCR products

22 EHERIEHI pPICIKFSHB-CTP-a BIEEH]
KE

pPIC9K 9.3 kb,
782 bp, EcoR | Not |
9.3 kb,
775 bp; ,
FSHB-CTP-a
2.3
MD
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G418 YPD
mg/mL G418

, 4
YPD 6

, 0.5 mg/mL G418 YPD

bp

15 000
10 000
7500

5000
2500

2 ELRH K pPICIKFSHB-CTP-athfigt] % E

Fig. 2 Identification of pPICOKFSHS-CTP-« digested by
EcoR I and Not |
M: DNA marker DL15 000
2.4 PCR
His"Mut” , 5
AOX1 3 AOX1 PCR ,
2.2 kb, 1267 bp;
2.2 kb (AOX1),
1267 bp 775 bp AOX1
492 bp ,
15 000
10 000
2 500
3 MHMELHFHPCRETE
Fig. 3 Identification of positive recombinants by PCR

M: DNA marker DL15 000; 1~3: the products of positive recombi-
nants amplified by PCR
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29 kD , 48 h

, 72 h

168 h
Western blot
FSHS-CTP-a

29 kD

kD

974
66.2
43

31

20
14.4

Bl 4 SDS-PAGE % #f FSHA-CTP-o F A~ [F] B [8] BY ik
Fig. 4 SDS-PAGE analysis of the expression of

FSHE-CTP- « at different times
M: low molecular weight standard protein marker; 1~8: the objec-
tive protein expressed at different times
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-
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.
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20.1 —=
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E 5 FSHBACTP-af R FRiEEHR Western blot 4347
Fig. 5 Western blot analysis of the protein expressed in
Pichia pastoris
M: protein marker; 1,2: identification of objective protein
by Western blot
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Fig. 6 Determination of objective protein by RIA
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