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&4 300 mg/L.

RBELIERE 0.45 wm FIEEE AARS 40 F B & 30 000 Ay UBRE R M EHT ENTS H M= RLIEE % 90% U L. %
ELRRP . 4L RETY) pEGF X BALB/c 3T3 MM AH B.&BHFAIEA.

R FBRPERAT; BREE; REERE; difl; £YEH

HESES:5859.7 NERERIRED: A

XEHS:1001-411X(2011)01-0103-05

Expression , Purification and Bioactivity Analysis of Porcine Epidermal Growth

Factor in Recombinant Pichia pastoris by High-Density Fermentation

JIAO Xiao-jun, HUANG Xian-hui, LIU Shuai-shuai, TAN Qing-tian
( Guangdong Provincial Key Laboratory of Veterinary Pharamaceutics Development Safety Evaluation, College of
Veterinary Medicine,South China Agricultural University , Guangzhou 510642, China)

Abstract; The recombinant Pichia pastoris strain infected with pPIC9-pEGF/GS115 for expression of
strain porcine epidermal growth factor was high cell density cultured in a 5. 5 L fermentor. Following pre-
fermentation and reaching Dy, density to 150, the yeast cells were induced by addition of methanol,
which elevated cell density Dy . to 315. As the result, the medium concentration of secreted pEGF
reached 300 mg/L. The pEGF fermentation product was purified to 90% by ultrafiltration , His-tag affinity
column chromatography and dialysis. In wvitro biological activity test results showed that the expressed
pEGF fusion protein could enhance significantly the proliferation of BALB/c 3T3 cells. The above results
demonstrated successful preparation of biologically active pEGF by the P. pastoris eukaryotic expression

system.
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HHTE S5t pEGF L5  ZhREAIVE HIAL I <5 77
E T BIRARBGE , B A A E KA
LR B Pichia pastoris H MR LR K X AL R i
D AT TR & pEGE ZEH B FA R
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1.1.2 BFE5 ERRAANPNERE BEEHEX

JFA MD.YPD .BMGY/BMMY %35 K, & B2 i BLal £33
FrEE K PTMIL B BC 77 3 I Invitrogen 23 &) 55 30 - il
DMEM Ztatidise B a4 M ih . H S & A RS
¥10 GBICO /7 &l 7= af. A3 M 4 K B+ ( Human
EGF ,hEGF) 2} Invitrogen /A & 7= i%. Cell Counting Kit-
8 (CCK-8) & Dojindo Molecular Technologies 7\ ] =
&3 Ni-NTA His - Band® Resins 24 Novagen /% & 75
s BR BB AEXT A>T 3 000 HB TS R M ZEHE
)75 s BIOFLO 3000 4 5.5 L & EEfE (5 E NBS 4y
) ;0.45 pm @ UENE H A X 437 T & 30 000 &
JBJE (MILLIPORE v #]) , #% 88 - & B & 1% ( Ep-
pendorf Biophotometer) .

1.2 A%

1.2.1 BA# %% pEGF #9i% % &% M MD FArk
WAL TRE R T B R e AP F 5 mL YPD #5574
H1,28.5 CHEKREFE 14 ~18 h, HE Dy, N2 ~6

i, FARFR A4 1% HeFf 2 200 mL BMGY #5556,
28.5 °C,250 r/min JRIEIEFE 14 ~ 18 h & Dy, N
2~ 6, FEHARF AN B 10% S5 F R BERE 9 O K B 0
2.7 LA EE S yr &b, &K pH £ 5.0, lTA
4 mL/L PTMI &K ,30 CHAT R BE RIBIEH"
KRB R S AL IR I P 25 51 , 0 8 R T R e 1
SRRV E =20% ,pH5. 0,385 & 4 L/min. 75 3]
ERRESFR I AESR 18 ~22 h J[FIF4RKAE 24 mL/(h - L)
M 50% Him (& 12 mL/L PTML) , H %M 3.5 h
LR, YU B3R 0.5 h AT W B (& 12 ml/L
PTM1) %S, BN AZ[3.6 F19 mL/(h - L) ¥
W2 h,15 mL/(h - L) Jifin 64 h]. W26
KBEWAARTT R, 08 24 h A 10 g/L [ K i &
EKEY (CAA) . NIEF IR 6 h KA 1 Ik, #17
Do o M€ K Tricine-SDS-PAGE 43 #7. 5% 72 h J§
15 1 R B, FA KA pH 7. 8, BT AL,
BB EREREEIE,4 °C,8 000 r/min &1 10
min, 5% % K E ISR EH K ERRERET 4 CRIF
=H.

1.2.2 B#%EG pEGF #44hie  HIE HELFH
KB D IB WA SRR AR AT U8, PR AR ALAEH 0.8 pm. i
TEUSIRTERBIE RG0S5 )5 3 0.45 wm FI#L B AEXF 4> F
& 30 000 fHRIEARIE TR, AR EE LU T IR JE
RO BB TR NS I B UERT_ LB 0. 45 wm R
B.0.45 um BIEREH R BEMEN > FHRE
30 0008 & I &% B8 ¥ A0 % i WK, #£ 17 Tricine-SDS-
PAGE /3 HTBUESUR.
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B ERE, LR B A/ /N T 10 x MR
A WAL BT B R B I WO AL B AT A A Bk
EVEMBE T KA S OB, BERE 50 mL, I
FE 4T Tricine-SDS-PAGE 43-#7.
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JEWEE BT, [B B M5 A4S 3 B 48 BORE i 17
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x10* mL™", DA45FL 100 pL fMAZ] 96 FLANFEES FEAR
1,37 CHE% 24 h, S EBIGHCH 0. 5% /4 i v
() DMEM 355 (4ERFEE 200 VIO 55 12 h, N A
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The growth curve of Pichia pastor fermentation

Fig. 1
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Fig.2 SDS-PAGE analysis of pEGF expression changes of the

fermentation

2.2 FEFHIRAL
B kB LIEWREAST 0.8 wm JEIE 0. 45 wm FIEK

ER AN 4> F i 30 000 fYH8 S I HB RS , Bt WG
Bk T R, o BT T2 B AR, R
SRR, & B b VS B UE AT S5 #E 4T Tricine-SDS-
PAGE /347 (& 3) , NI 3 AT LAE h,0. 45 pm B YE
FESBEBH 1 %84y pEGF it (Vi 2.4) s BB AN 43 F
JEE: 30 000 F 8 3k FE B 6 KB 4M 5 1T (3k3E 6.8)
H#REE W I H i H pEGF.
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Fig.3 SDS-PAGE analysis of the products purified by ultrafiltration
B AR 37 & 30 000 B IEAEE T T Ni-NTA
FRMBEMTAESE, 70 Bl £ Yk I I # 4T Tricine-SDS-
PAGE(® 4). \I®l 4 AT LA HY, 381 Ni-NTA EH4:
(R W R S S E 9 450 (3KIE 3) ; pEGE £
BEPIES 1 ~2 BT (KE4.S) , & ERE;
T 4 ~6 BULHR A & pECF(IKIE 8.9).
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Fig. 4 SDS-PAGE analysis of the produts purified by Ni-NTA
affinity chroma-tography
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Fig.5 SDS-PAGE analysis of the products purified by dialysis
2.3 REFMMEMEEIMLERE

KB E WA BYE Ni-NTA ZfERT RBEH
J& , %159 pEGF 347 BALB/c /N, 3T3 4 R34 5
RE(E6). A 6 A A, FREHE <100 ng/mL
hEGF F1 pEGF X} 40 fi & K 47 938 58 4 A L 100
ng/mL {J pEGF %} BALB/c 3T3 40 a3 78 /& A & B
. pEGF } hEGF B YR EH D.sy o B 55 HA LI
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ETFH Dy o BERABE(P>0.05).
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Fig.6 Bioactivity of purified pEGF on Balb/c 3T3 cells
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AR, 2R T LML HNER
pEGF 7275 T 35 W L& o, i ELAH X 43 F IR 3
/I, B B 3R VR _E Y YR A R AT AR B
H—25. RATR AR A W B, 7T IR B/ T
BB, A SRR RGBT, B4 5 i g
IAE 90% L k. ik B4k 1 8 A 5K, T B AT LAk i
Wk, Tk

=B R Bk pEGF LA 10,100 ng/mLEy
BIRBEREFR MM, 0 BI85, R BL10 ng/mLAR ¥ 40 g
BRSNS 3 A2 R AEE, HA 100 ng/mL
HRBWEAE BEE T (P <0.05). TER LB
ali{45 13K #Y pEGF 7E 1 ng/mL LA - B 89K BE B AR
BT BALB /¢ 3T3 4fa . AR EER
B L) pEGF {E MRS BEE T REE UT 2 M
W EmEERBS RN RENES ARG ENE
I ESVEE T pEGF, &4 pEGF; B aiifb it R
K, B RAEZ BT, A5 5% pEGF 25K fl sk
pEGF IEHMIRI T ARG ERBR R B EER
Bt oh W5 pEGF V&M, Bl 5 Bk 24k R 3537
BB InAEARRENSE.
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