AT EFE R A21E AdE
Korean J. Biotechnol. Bioeng.
Vol. 21, No. 4, 260-266(2006)

Pichia pastorisOIM HIEtE SEA| EII=0I

T8 HBsAg &0l DiXl= 3
e AyE tAS
olsicistn Bzt M=)

&= 1 2008. 2. 27., AHMEQl : 2006. 8. 22)

Effect of Various Additives on the Production of Recombinant HBSAg
during Methanol Induction in Pichia pastoris

Kyoung-Hoon Lee, Sang-Min Lim, and Dong-ll Kimt
Department of Biological Engineering, Inha University, Incheon 402-751, Korea

(Received : 2006. 2. 27,

Accepted : 2006. 8. 22.)

Methanol induction conditions with various additives for the enhanced production of recombinant hepatitis B surface antigen
(HBsAg) were investigated in Pichia pastoris, which can utilize methanol as a carbon source and produce recombinant
proteins under the control of strong, tightly-regulated alcohol oxidase (AOX) promoter. The presence of non-methanol carbon
sources such as glycerol and glucose fully repressed the expression of AOX promoter. Various additives were tested to
improve the production of recombinant protein and it was found that sorbitol could be a good carbon source during
methanol induction period. An optimized concentration of amino acid mixture enhanced the production of HBsAg significantly.
Pluronic F-68, a non-ionic surfactant, also improved the production of HBsAg without inhibiting cell growth. Addition of oleic

acid at 0.01% (v/v) during the induction period showed positive effect on the production of HBsAg. Finally,

1.2% (vjv) of

trace salts enhanced the production of HBsAg 1.9 times compared to that of control culture.
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8k A (repression)/ &4l (derepression)® 8% (induction)2]
7 7R Ao WEoe] A &AW GALLF thE
HE A Wl 2w 2 oA wade] EAA
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of ulaj 188 Ayite] F7ME Aol th(Fig. 2(b)).
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F-682 Alx F2o) ¥ &S vHA ow, Triton

GEe ol

(b)

220

—@— 50% glycerol o
200 - .0 50% sorbitol S

180 t~
160 -
140 -
120

100 -

mg HBsAg / g DCW

80 b .o

60 L i L L L
24 36 48 60 72

Time after induction (hr)

Figure 1. Effect of sorbitol feeding on (a) cell growth of Pichia pastoris and (b) recombinant HBsAg production in fed-batch fermentation.
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Figure 2. Effect of amino acid mixture on (a) cell growth and (b) HBsAg production.
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Figure 3. Effect of amino acid mixture on (a) cell growth and (b) the production yield of HBsAg in 5 L fermenter.
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Figure 4. Effect of Pluronic F-68 and Triton X-100 on (a) cell growth and (b) HBsAg production.
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Figure 5. Optimization of Pluronic F-68 concentration for the production of HBsAg.
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HAot.
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Figure 6. Effect of oleic acid concentration on (a) cell growth and (b) HBsAg production.
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2 9y el FAEAA AUt e ALE ALEHC
HEE FTAo] FEEE tace salsES HIFE AY
FREIY. 27 WAe 5UT xHoE WS g,
WL §T Ao trace saltsE 1.2, 2.4, 4.8, 9.6% (vjv)Z

2 H71sl ATt Trace salts®] Z48- Table 19 Ve gt

Table 1. Compostion of trace salts

Component Composition
Cupric sulfate « SH,O 6.0 g/L
Sodium iodide 0.08 g/L
Boric Acid 0.02 g/L
Cobalt chloride 0.5 gL
Zinc chloride 20.0 g/l
Ferrous sulfate « 7H,0 65.0 g/L.
Sulfuric acid 5 mL/L
Manganese sulfate « H,0 30 gL
Sodium molybdate « 2H,0 02 g/l

A A7E Zb oirace salts TESNME WEL &
ol MEZFH dFe UATHFig. 8(a). AT
W LHd QoM Uzt BE AU wdee 14
mg HBsAg/g DCW ©]¢] 1, trace saltsZ 713 A-$= 1.2%
Agstie 2Rt FdEo] ¥ FEFL B Yvh(Fig
8(b)). 12% trace salts H7}= Hdl FHEo] 280 mg
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Figure 7. Effect of oleic acid concentration
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Figure 8. Effect of trace salts concentration on (a) cell growth and (b) HBsAg production.
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