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B B NTENCLAFMNEE,FA] fed-batch 7k, BHA N K LS HBsAg Fab FiIEBEN TR WL 30L REEME P
HETHEFERN,. RMRERE 30C, pH (AEE 5.0~ 5.3, FEHE 20% ~30% . £ 0D, %3 300 B4 FF
BAS IMBERSHEEN 10 o/l EAABEN UBsAg Fab RSB F X BB WL, sifb ™ & 2 SDS-
PAGE .Western blot #1743 7 #1 ELISA FEMITIHRHENTE . SR B R, 4 Fab HLIKTE Fed-barch M E &P A 5%
Fik .2 d192h ERA P EHABIED HBsAg Fab FiiE M RA R AL 412ng/L, BB LHEEIE FXBREW4
b, KIS A K 95% 09 E 4 Fab HLI& , % Fab HUE5E ELISA i LA BRI HBsAg WUBEM AR T, SHRIFR
A ESREEANEANS T RAER N ETHANBRHER HBsAg Fab Hiik , AR EM TR EFHRARET
HRE,

¥R HBsAg, B4 Fab, X%, EFRE

FESES TQRN TRFIRE A I W& S 1000-3061(2004) 05-0800-05
aﬂﬁﬁzﬁaxml,@agﬁﬁﬁ.ﬁ'—sﬁﬁﬂmﬁﬁ 1 HHEFE

MEEHEUMER, BE QNG Z R mo RN R &

AHEEPEH. EE-RATEANMMWEDSMS. ARy 11 HE

B2 B R E LR (HBsAg) Fab 5 e Wi ok + R ps sz mpp 111 TERE.EHABIEG HBAg Fab AR B TEH

RREOREAANE W EA LN kEng  OOlFb RLRERE,

B P RERS HOR A (075 555 0 RO F 1 5 T B Z 1‘-2 b“:f‘*‘;’m;ﬁ:ﬁn;ﬂ?@ ;ﬂfﬁlmvi_mgen:\ﬁ_ﬂ#ﬁ
HET, P NKAE UK EROARS A, A o VP RNRERMBINTHN R Signa £ 7 ELISA

2], R N
AR A R AW, Fab SR EMEAEMATLENTRAR PR K . HHEEA

. Ut FRE> .
Z R A, A TR AR MRS RS T R

- : 1.1.3 ¥ % :Biostat B-30 T E K&, # H Brong 2 7], AKTA
RRATRMALT . 8 HbsAg Fab 31 (6 8 A 5 R A7 BB R E A B (FPLC), Amersham Pharmacia %% %] ; 5mL
MIi&37 HBY S RMAFSRMER.

* HiTrapTM DEAE-sepharose Fast Flow 1 SmL HiTrapTM CM-seph-
AW S HBsAg Fab 51 7 2 3 2 3 3 1 O 4K R R £ A arose Fast Flow B4TH ,#§ B Amersham Pharmacia 2 &l .

HHEEBR"Y., RMNEFF D HALEACEINMEELR 1.2 IGHE

BRI AR KRB Pichia pastoris )P IRBRAF AL, 121 SRR EWLEHEL 5% BM 26.7 oL, AESE

FA B A 55 SOmg/mL, 33 RIKMEH Fab BTSN
BE#HITTHHT " Z Fb AR A RBROA RS S EEN
RN RE ARAE—S IR AR, EILRER L, X
HAARER HBsAg Fab AR TRFEAT TRER R
ERR.BRDENLEEEIREERREST AESER
HBsAg Fab 5i ik, K %5 B A1 3X 412mg/Lo

Wi H #5:2004-02-16, ¥ E H ¥ :2004-05-08..

0.93 g, BRREHF 18.2 5 BRMREE-TH,0 14.9 g MAMLFH 4.13 g,
HM40 0 MAKEILERMARREATE.

1.2.2 PTMI BB T R BH . B AW - 5H,06.0 g, MILA
0.08 g, A4 -H,03.0 g, HMEH-2H,00.2 g, WB 0.02 g,
WiE 05 g, BALE 200 HBE -TH,065.0 5. &9 %
0.2 MBS0l MEFKE IL, MRS, 2HREHF.
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1.3 H&
1.3.1 Fed-batch RBE BRI HE & : A ST 8¢ YPD TR DA 4 A
Fi:H HBsAg Fab H AW TR GS115/Fab R EEER T
10 mL # - F 334 4 (BMGY B R ),30°C #R 3% 3 3¢ 20 ~ 24h,
BET ILBMGY HEDP IOCHEFERE 0D, % 10 &
.

REEE R RS E R 30°C, A pH {E,
B pHETE 5.0~5.3, HEEHAE 20% - 30%. REELR
HEFZIOL BRHEMREN 10%, REHITP,YBEH
(Dissolved oxygen, DO)BESR E AT (MR EREEERE SN
HM SRS, B HERT 20b), AR MMM E KIEHRRE
(% 12ml/L PTML B 50% HM , B3¢ DO 209 EH )58, &
BHEAY OD g ik 300 B % L3 (BT B AIRS 20 W 52 5) 1
MES R & AR HE(F 12 ml/L PTM1 BB B,
DEMERTMPERNI~6h MEHEH K. IEHERSE
HIG , 48 0 P IR B0 A O A 22 8 VP RSO B 7E 10/ X2
FETEN, A AWHE EEMEBSBEBEEATF
0%, BFEEICh AR,
132 EBMERSIN - ABBEWEE 0Dy = 0.1~0.5(d
=lem) , FERK00m LU EBFKAMBHTHEWN
E. 0Dy = OD EM x WEMLH. XEBFSEHRSE.
£ 8000 v/min BLEREMNE. KM EEPES Fab HIEE
B : FJH Bradford 3" W R BE L 09 0 %k K, W
SDS-PAGE i3k, 2HMERHM A EAKAIFTELAFARERD
SEEANEABEZES Fab HiA B FiX B . Westem-blot
i & ROCRR12]#47 .
1.3.3 MEEMNE - FEEENMERATREHOHL
BT, B 10mL B, A FBRERE, BEJLR
BEMARIIBENHER. SENAGERARMEER, B
S.5EMA 2mL EEFEER, B, WA Sul. RS
aEWLRS HEME,
1.3.4 EMEHEPEHABELL HBsAg Fab itk il . &
TR E 4 A B HBsAg Fab $t (k2 F iR [13]
BT BEFETHS., EELERSENG LHEFIHEE,
BRHFR B LS TR, £ FH5%%, B0 Fab Hi &k
FA 0.3mol/L NaCi BE % T 5 . F| A Bradford " ¥ 5 T 4 Fab
e,
1.3.5 HA AR HBsAg Fab FiEEHNE . BHARHE
i HRsAg Fab LA MM IE S S B R A ELISA B it
1715 Fi 100ng/FL ) HBsAg S B MG bR 1R, IR AU (L A Fab
bitk %E LM HBIG MWK E AR RIBES In ABER
B, WA TH HRP-EH A 156, B &, W& 450/630 i .

2 X

2.1 EBEAIMRE

EAANBRHN HBsAg Fab I A B THEMN R B R A
Fed-batch ZEEMY MM, ARAE KK MA 1. XEHTH
20hB},DOHBREMN 0% LAZE 0% ESE AT EBERT

HME AT, FHEHMAE ISR, NN 0% -
35% o 36 h B REFI 0Dy it B 300 24 , AL 30 B H b
HERERGRANPEASERLEES, £ M ESHRE
FLOREHEK 0D HBTFTE SN LA, REIRDT
BEEKRY, BHUET09NEKEREFRE, &M
HEREEWAR 26 5 L AR, 0D HK 332, B2 60, 58
WHRREEHA FabHithRIFTE ME 2, ESRRS 1 X, 0
W 2BkD BHEL A A E M N RE K F . Bradford EKE N B
A, B Fab FLIRTEHE S 24k #0735 B35 200 mg/L. % 192h
HF R ABEPES Fab iR E N 412 mg/L. W
LB T 30 L 5 WREE oy 05 BF 4 ek P E 4 A W BT HBsAg
Fabtifh. KMBIROXRERILEMAESRERERIE 10
. REFYH Western-Blot HHFERNE 3, ER B 5,8
F&GT A Fab FiiKM) —HSITH ., 8D L B R &
WAEEEKE T, B4 Fab FiAZE SOD L BR— %%,

450 1450
q00 | A {400
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— & — Absorbance (OD )
of fermeniation broth
---&--~ Quantity of Fab

0 12 24 36 48 60,72 84 96 108128
1

1 EHAREHH HBsAg Fab kRS T BB LR
RN R EH Fab HiKR &
Fig.1 Curves for cell optical density in recombinant GS115/Fab
cultivation and yield of recombinant Fab antibody

Fig.2 Reduced SDS-PAGE analysis for fermentation supernatant
of G5115/Fab in the first day of induction

1 2 3 4 5 6 7 8

28KkD—»

B3 RELEWESA Fab ik Westem blot 7447
Fig.3 The Western blot analysis of recombinant Fab antibody
in fermentation supernatant
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BEREFENBEAEEE . F 1 BABREEPARRE
HBEE S EH AR UBsAg Fab AR AN EW, 4
B Rk A 209/ LB EEEMEARS TRENEK
MEA Fab MAMER, BREBRN 0D IE A Fab i
R E:REPREENNRTGHASRE. SRR
RO N 10/LZEH. 30 L RBEEE S, JF 5 9 B
S B B0 60 T o AR L AT iR RE R AR A — T E BB BR
ENERREEPMFE, 3~ 4h 5 I 5538 Do 7 B F 0 o 5
(58 R NN B E R P R 10g/L B K
¥

»1 EMRENEEAFRER HBsAg Fab itk RANEMN

Table 1 Expression of recombinant homan HBsAg Fab
in different methanol concentiration

Methanol Fab
Iniual End Imitial End
concentration oD oD H oH concentration
/(g/L) - “ ? Hmg/L)
5 9.6 29 6.0 6.3 37.4
10 9.6 29.1 6.0 6.2 42.48

15 9.6 30.4 6.0 6.5 35.8
20 2.6 28.6 6.0 6.7 31.8
25 9.6 23.7 6.0 6.9 20.6

30 9.6 18.2 6.0 7.1 14.6

2.2 W LWPEEAAFER HBsAg Fab k@ A4k
HREE . RETFXHREARE EEPAEESA NRER
HBsAg Fab i fk. #ifL T 41 Fab §i k1 SDS-PAGE 4} #ff i &
4, AEEAMSH, AEA Fab RIENHE R 96.5%
AT ehifb &) SomL R B b 7% 20 & B4 Fab 34k 20mg, £ 414L
Er B 15. Img Sk E A Fab Fitk. BIKEDET 75%,

B4 Hi{bEA Fab ¥i i) SDS-PAGE 517
Fig.4 SDS-PAGE analysis of recombinant Fab antibody purified

from fermentation supematant

2.3 NA AT HBs-Ag Fabii tk i & 5 #7

FIAEE ELISA A R B AN EH A TN HBsAg
Fbli AW FEE A HHENE S, dwEHAAFER
HBsAg Fab Bt ik . % B b ¥ # HBIG({ERFHEEX ) BB RT
BT A9 HBsAg MOBLR G A4, AREXVUETEARETH

W4 A B G HBsAg Fab X B A RBMHFELS &6,
O e Fan

2.5F —*—Supernatant

—e—HBIG

4 4507630
L

03t 125 5.00
ci{pg/mL)

s HAABRES HBsAg Fab i kA9 ELISA W E
Fig.5 Quantification of recombinant humanized anti-HBsAg Fab
antibody by ELISA

0 e
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BHAEARTAASREAABEAKEL,
EXEEBACHBEEALHERSIF TR RSB E
T BERBERAFREARNAESHEARSE
HAERITE BN _Re AaEEemETamEk,
T L5 7R £ 5% B 6 AT i T 3 165 10 40 B 2, T LR T B 4
MENLEREHTHERERET, XPEGERBESE
BEEETFREABDERETHBEEE" " . Howitz AH ¥
1988 4 7E MUE BE R Saccharomyces cerevisice P ¥R P L 2h 53 B &
ETREANGENRARBK AT Fab A B, HRBE{N
100~200 pe/L'™ BRFZBUEK ERFOTHERRE
BER R A IS . Takahashi K 25 2000 4F 7€ B2 37 8 b R RF
Bk( Pichia pastoris ) REREFHWEEXTH GE ZHEP AR
fk Fab Bt Pk A BY, H A 2 8 % 5 10 ~ 40mg/L™’ , Lange S
SHH Fed-batch KR EZESLEBEPZBETT a-
razine #5 5 () Fab B4, LR BE 1T 00 5 B Y 40 mg/L'™'
REIFTHIFIR B, AR HBsAg Fab Pk o] 75 & SR BE 5
R K T ik, 99 R 6 % 35 ATk B Someg/L” 3 I AR HE
SHBER.EFRGESHES Fb iR A EWELER,
4 F iR 50kD, A BB HUIR S & & vk, T B 3L 3 |
wHREER",

AT H I fed-bach R REBHETEHAR
#:4i HBsAg Fab Fi ik, REMN=ZKHNEMZR FRERE
SHREEETE 0D H 300 ~ 400, 8 5% S 0 o {4 8
KB (0D XF SO EHSERTHAREE TEHAER
BMBEKBRAKN>E FERXHESERTEEE, &
ARGEAEENER(SELEERE L) LEERFRE K
HMEERAREME RS EAEHAE. FREEREE
HE0yLEAR BEKEPFRMERESHE, BOYEN
BRAEEEOVERE BRELTRENE.

K fed-batch X B R &4 = E A A F EHL HBsAg Fab
Pk, R R 42mg/L, ZEBBAKE T Bl RE 6L
W Fab MR E ARG RHRE" ™, RBAETHEAR
ABHH HBsAg Fab Hi i B T X BB T AR EL,
alifk ) EH A T4 HBsAg Fab Hi k2 ELISA A &R R
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FRBNRESEA Y., Bt S ARSRUFHRLES
FbBiAMBRE A A FRAEREMNESL A BEHH HBeAg
FbBiikEHEA T LA, hEMH AE#H HBsAg
Feb ik fE S MR FOUG BRISIF I FIBEE T 20
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Production of Recombinant Humanized anti-HBsAg Fab Antibody by Fermentation

DENG Ning' XIANG Jun-Jian' CHEN Wen-Yin® XIONG Sheng’ WANG Xun-Zhang'*  SU Kuan-Yuan®
' ( Life Science and Technology College in Jinan University , Guangzhou 510632, China)
2 ( The Central Research Institute , 458th Hospital of PIA, Guangzhou 510602, China)
3{ Pharmaceutical Science College in Jinan University, Guangzhou 510632, China )
*{ The State Key Laborgtory of Bio-control in Zhongshan University, Guangzhou 510275, China )

Abstract In order to produce recombinant human anti-HBsAg Fab antibody in Pichia pastoris , the recombinant yeast was fer-
mented using fed-batch system in a 30 L bioreactor. The fermentation temperature was 30°C, the pH was 5.0 ~ 5.3, and the
DO was 20% ~ 30% . The recombinant Fab antibody was purified from crude culture supernatant by ion exchange and analyzed
by SDS-PAGE and western blot and ELISA. When the absorbance ( ODy ) of broth reach 300 at the end of fed-batch phase, the
induced phase was initiated. The results showed that recombinant human ant-HBsAg Fab antibody was high-level expressed in
recombinant Pichia pastoris using a fed-batch fermentation system. Both chains of the Fab were successfully expressed upon
methanol induction. After 192 h of induction, the expression level of recombinant Fab { soluble) reached 412 mg/L. The recom-
binant Fab antibody was purified effectively by ion-exchange chromatography from the fermentation supernatant to a purity of
95% , And the affinity activities of the purified recombinant Fab antibdy and fermentation supernatant were detected, and both of
them showed high affinity activities. The results demonstrated that recombinant human anti-HBsAg Fab antibody could be high
level produced by fed-batch fermentations in Pichia pastoris . Which can be efficiently used in industrial production.

Key words HBsAg, recombinant Fab, fermentation, Pichia pastoris
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