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Expression of H5N1 avian influenza virus haemagglutinin
protein in Pichia pastoris by high-density cell fermentation
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Abstract: We produced high pathogenic avian influenza H5SN1 haemagglutinin protein HA1 in recombinant Pichia pastoris in a
10 L fermentor, to establish a high-density cell fermentation method. We studied the effects of different factors such as culture
temperature, induced temperature, methanol feeding methods, trace elements on the growth of Pichia pastoris, the yield and the
biologic activity of recombinant HAL protein. The culture temperature in pre-induced and induced stage were optimized at 25°C to
adapt cell growth and recombinant protein expression, and induced temperature at 25°C also resulted in higher biologic activity of
rHA1 than at 30°C. The binding activity of rHA1 against a wide-spectrum neutralizing antibody was susceptible to the presence of
any trace elements, although trace elements would essentially benefit for the cell fermentation. As a conclusion, the expression level
of rHA1 produced with optimized fermentation process reached 120 mg/L, which was 10.5 times higher than the one produced in
regular shaking flask. The resultant high-density cell fermentation can likely produce rHAL of H5N1 in large scale.
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Table 2 Effects of different induced temperatures on cell
density and expression level of rHA1

Induced  Cell density Yieldof  Relative secretion s/co
temperature(°C)  (ODegp) rHAL(mg/L) rate [mg/(L-ODgg)]
22 292 89 0.305 12.1
25 342 98 0.287 12.8
30 348 79 0.228 1.82
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Fig. 1 Effects of different methanol Fed-method on cell density.
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Fig. 2 Effects of different methanol Fed-method on expression
level of rHAL.
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Table 3 Effects of different PTM1 concentrations on
expression level and biologic activity of rHA1

PTM1 . Yield of ; ;
. Cell density Relative secretion
Con(cnitt/rf;lon (ODsoo) (:,]—Ig";\&) rate [mg/(L - ODgoo)] SIco
0 339.2 118 0.348 134
6 351.23 126 0.359 5.3
12 368.54 132 0.358 0.6
18 354.3 125 0.352 0.3
rHA1 (30 mg/L)
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Fig. 3 Cell density and expression level of rHAL at different
stages after induced in fed-batch culture.
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Table 4 Difference of rHA1l produced between in the '
shaking flask and fermentor rHA1
Cell density Yield of rHA1 Relative secretion
Process  (ODw)  (mg/L) rate [mg/(L-ODr)] °' O
ﬁhaki”g 52 115 0.221 124 '
ask ,
Fermentor 345 120.8 0.350 13.2
M ! 2 '
p B
97.2 — 28°C~30°C,
664 — (22°C) ,
443 — . ;
(30°C) rHA1 ,
e
20.1 — , rHA1
rHAl , rHA
143 —
B4 BHRESEBRANLE ! 3
Fig. 4 Comparison of expression level of rHA1 produced in ,
shake flask and in fermentor. M: protein molecular weight 0.5%
9%

marker; 1: purified HA1 protein produced by shake flask
(20 pL); 2: purified HA1 protein produced by fermentor (10 pL).
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