Increasing efficiency of baculovirus-based r-protein
production in orbitally shaken single-use bioreactors
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a Introduction N A 2pP | s
Virus (MVB) s
Insect cells used In conjunction with the baculovirus-expression vector system provide a suitable | I P
production system for the development and manufacturing of recombinant protein products such as | Q B
virus-like particle vaccines [1-2]. In order to speed up product development and manufacturing, new reoogto | Free}in:i:p' ;
strategies for efficient baculovirus-based production technologies need to be investigated. Among establish WVB. | establish WVBa £
these is the implementation of single-use (SU) bioreactors, which have been proven as cost-effective i | .
(48% less capital cost) [3]. Further time- and cost-savings can be achieved by combining SU Virusamtlification: i
bioreactors with the titerless infected-cell preservation and scale-up (TIPS) method [4-5] as an wrustner | ,Awingof
alternative to the classical 2-phase production process (2PP). The TIPS method enables a faster, determination..__ | 1 cryovial
scalable, large-scale protein expression up to 100 L cell culture volume with cryopreserved, . |
baculovirus-infected insect cells (BIIC) in a single scale-up step [4-5]. y 3 Sus:;'sion
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Methods
2PP TIPS
Cell line: Spodoptera frugiperda (Sf9)
Expressed protein: recombinant secreted alkaline phosphatase (rfSEAP)
Bioreactor: 125 mL and 3 L shake flasks, SB10-X
(V=30mL,15L,10L)
Cell counting device: Cedex HiRes
Analyzer: BioProfile 100 Plus
Scale-up parameter: kia =14 h-
Virus: rACMNPV from WVB rACMNPV from WVBg -
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Results
* Infection studies using the 2-phase production .. LPhase 2P2F.)Phase : ~ TP
process and TIPS method were successfully T Al - T . e
performed in orbitally shaken SU bioreactors 125 mL B 8- A S : Rl
and 3 L shake flasks, and SB10-X (see Fig. 2A). = 6- z % 6- z
. Maximum viable cell densities (VCD,...) of 4.5-6.2x108 v . F
cells mL-! were obtained on day 2 post infection (pi). i : i 0
2PP = 18 — — 160 ‘7_§| = 18 — — 160 ‘7_§|
» 2 days after inoculation the cell suspension was diluted to 3 16”‘&”" : § " 3
introduce the production phase by adding the virus f 14~ © g f 14 o
(1. Phase: growth, 2. Phase: production) 12 - - 40 ‘;’ 12 - - 40 ‘;’
* Cell sizes increased up to 12-14.5 %. T T S 0 10 4—a 0
« Maximal rSEAP activities of 112-126 U mLt were = L 125 T = 125 @
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 The production process was directly Initiated without 5.5 |25 | s P
growth phase. 5.0 | | | | 0 5.0 | | 0
e Cell sizes Increased up to 16-17 %. B ° Culti\?ationtimtt[d] ° ° ° Cuzltivationtimet4[d] °
e Maximal rSEAP activities of 164-168 U m|_-1 were Fig. 2: Infection studies in SB10-X using the 2-phase production process (A) and the TIPS method (B).
obtained on day 5 pl.
Process System VCD, ., Cell-size increase SEAP activity
[X10° cells mL-1] [90] [U mL-1]
g 2PP 125 mL shake flask 6.16 11.54 111.96 + 4.66
Pros of the TIPS method: 3 L shake flask 6.10 13.49 125.63 + 14.89
SB10-X 5.30 14.33 125.68 + 32.08
1. 34% higher rSEAP activities TIPS 125 mL shake flask 5.93 15.80 168.14 + 6.05
2. Production  process reduced  from 3 L shake flask 4.91 15.90 167.10 + 15.40
10 days to 6 days SB10-X 4.50 16.77 163.89 + 10.40
N Tab. 1: Comparison of both 2-phase production process and TIPS method in 125 mL and 3 L shake flasks and SB10-X. Yy
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Conclusion

Combining the TIPS method with orbitally shaken SU bioreactor technology was successfully demonstrated at mL- and L-scale. Compared to the
k2PP-method, the efficiency of the production process was enhanced by using the TIPS method.
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