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Supplementary Material 

 

Fig. S1 Extracellular metabolite concentrations for batch-mode production of OP7 chimera DIPs in shake flasks (Fig. 

2). a) Glucose, b) glutamine, c) lactate, and d) ammonium concentrations. MDCK-PB2(sus) cells, cultivated in 250 

mL shake flasks (100 mL VW) at 37°C, were grown to about 4.0 × 106 cells/mL. Subsequently, the suspension culture 

was diluted (MD, 1:2) with fresh medium (100 mL VW), cells were infected at a MOI of 1E 4 and temperature was 

reduced to 32°C. For comparison, two cultivations were performed at 37°C, one with MD at an optimal MOI of 1E-

3, one with complete medium exchange (CME) at an optimal MOI of MOI 1E-4.  



 

Fig. S2 Second independent batch-mode production of OP7 chimera DIPs in shake flasks. MDCK-PB2(sus) cells, 

cultivated in 250 mL shake flasks (100 mL VW) at 37°C, were grown to about 4.0 × 106 cells/mL. Subsequently, the 

suspension culture was diluted (MD, 1:2) with fresh medium (100 mL VW), cells were infected at a MOI of 1E 4 and 

temperature was reduced to 32°C. a) VCC. b) HA titer. c) OP7 chimera DIP fraction. a, b and c depict the results of 

one experiment. The optimal harvest time point was analyzed for c and d (32°C MD: 44 hpi). d) Interference assay 

with MDCK(adh) cells was performed in three independent experiments. Error bars indicate the SD. 



 

Fig. S3 Batch-mode production of OP7 chimera DIPs in shake flasks (also see Fig. 2) at three different MOIs. MDCK-

PB2(sus) cells, cultivated in 250 mL shake flasks (100 mL VW) at 37°C, were grown to about 4.0 × 106 cells/mL. 

Subsequently, the suspension culture was diluted (MD, 1:2) with fresh medium (100 mL VW), cells were infected at a 

MOI of 1E-3, 1E-4 or 1E-5 and temperature was reduced to 32°C. a) VCC. b) HA titer. c) Fraction of OP7 chimera 

DIPs. a-c depict the results of one experiment. d) Interference assay with MDCK(adh) cells was performed in three 

independent experiments. Error bars indicate the SD. The optimal harvest time point (1E-3: 36 hpi, 1E-4: 44 hpi; 1E-

5: 52 hpi) was analyzed for c and d. 



 

Fig. S4 Linear regression of VCC and permittivity signal during OP7 chimera DIP production in perfusion culture.  

MDCK-PB2(sus) cells were grown in a 1 L stirred tank bioreactor (700 mL VW). Perfusion started after 24 h of batch-

mode using an alternating tangential flow filtration system (ATF2) with a hollow fiber membrane. The estimated VCC 

was used to the control perfusion rate during cell growth.  


