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Optimization of infection strategy for recombinant baculovirus
infection of suspended insect cells and its scale-up test
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(Key Laboratory for Green Chemical Process of Ministry of Education, School of Chemical
Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430073, Hubei, China)

Abstract: Insect cell-baculovirus expression system has been widely used in insect pesticide and
recombinant protein production on a large scale. The interplay among the multiplicity of infection (MOD),
time of infection (TOI) and initial cell density (ICD) in insect cell-recombinant expression systems is not
clearly understood and the literature related to the investigation of the quantitative relationship of MOI,
TOI and ICD is very scarce. In the present study, an orthogonal design was used to select the optimum
conditions, in which the effects of MOI, ICD and TOI on the budded virus (BV) titer and occluded virus
(OV) number were evaluated in the HzAMI insect cell-recombinant baculovirus system at a low MOI in
shake-flasks. The results indicated that among MOI, TOI and ICD, MOI had a significant influence on the
amounts of BVs and OVs produced. The optimal conditions for the production of both BVs and OVs in the
HzAMI1 insect cell-recombinant baculovirus system were: MOI of 0.1, initial cell density of 2 X 10°
cells * ml™' and infection at the early exponential phase. A maximum BV concentration of 2.0 X 107
TCID;, » ml™', was obtained. Furthermore, the optimal condition obtained was applied to the scale-up

test in the airlift reactor, and a maximum BV concentration of 2. 13X 10" TCID;, « ml ' was obtained,
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which was bigger than those in the shaked flask.

Key words: insect pesticide; baculovirus; insect cell; infection strategy
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Table 1 Factors and levels of orthogonal experiments

Factors
Levels ICD .
MOI(A) /10° cells « ml~ 1 (B) TOKO
1 0.01 1 early exponential phase
2 0.1 3 middle exponential phase
3 1.0 2 late exponential phase
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Table 2 Effects of MOI,ICD and TOI on BV titer and OV concentration

Experiment 1ICD

Maximum titer of Maximum OV concentration

No. MOT () /10° cells « ml~1(B) TOKO BV/10° TCIDs, » ml ™! /10* OVs » ml™!
1 1 1 1 2 110
2 1 2 2 28 120
3 1 3 3 9.28 125
4 2 1 2 20 145
5 2 2 3 92.8 160
6 2 3 1 200 190
7 3 1 3 6. 32 125
8 3 2 1 6.32 142
9 3 3 2 13.3 160
K, 13.09 9. 44 69. 44

K, 104. 27 42. 37 20. 43

K; 8. 65 74. 19 36. 13
R 95. 62 64.75 49.01

K 118 127 147

K, 165 141 142
K} 142 158 137

R’ 47 32 11
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