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Fusogenic oncolytic rVSV-NDV

*  Fusogenic rVSV-NDV is a promising example for an

oncolytic rVSV platform

* Increasing demand and high input doses required for

rvVSV-based therapies

* Formation of large multi-nucleated syncytia after

infection (up to 120 pm)

-> Proof-of-concept production
with hollow-fiber or TFDF-based
retention in a perfusion mode
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Hollow-fiber vs TFDF membrane &) & e zvres

*Values for 0.22 um PES shown as mean+STD of n=5
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Hollow-fiber vs TFDF membrane

/1 mm HFM

Pore size \

0.2 — 0.65 um: retention
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KrosFlo TFDF System unique filtration technology
Combines the benefits of tangential flow and depth filtration

. Cells and cell debris
@ Protein or virus
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Tangential Flow

Tangential Flow + Depth Filtration = : .

J P Depth Filtration
High cell density Low cell density High cell density
Low product collection High product collection High product collection

[TFDF processes high cell densities with high product transmission]

Figure kindley provided by Repligen
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High retention of infectious rVSV-NDV virus for HFM
BHK-21 cells in perfusion ATF mode; 0.65 um HFM
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TFDF setup for perfusion cultivations of rVSV-NDV

Manual (I) or capacitance-based control (Il) of perfusion rate
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BHK-21 rVSV-NDV in STR and TFDF

Workflow of perfusion, infection, harvest and clarification

batch growth

perfusion start

perfusion stop

media exchange

infection

perfusion restart
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cont. harvest
and clarification
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and batch growth
until 4.0x108
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Cell growth of BHK in STR in perfusion mode using TFDF for cell retention
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TFDF1 = manually controlled perfusion rate
TFDF2 = feed-back loop perfusion rate (capacitance probe)
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High turbidity reduction, 100% cell retention with TFDF G G oo, svsrews
Harvest/clarification of BHK-21 rVSV-NDV in STR
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Low rVSV-NDV retention and reproducible productivity
Infectious virus titer (TCIDg,/mL) rVSV-NDV in BHK-21 in STR

7.5x10° TCID;,/mL at 29 hpi 5.6x10° TCID;,/mL at 34 hpi
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Summary

*  >97% virus retention when using 0.65 um mPES HF membranes
POC of TFDF for perfusion and continuous rVSV harvest with clarification system worked very well
. Intensified TFDF processes achieved highest reported infectious virus titers of 5.6 - 7.5x10° TCID5,/mL so far

. Compared to optimized batch: 5-6x increased VCC but > 11x increased infectious virus titer, 2x improved CSVY
and STY by 460 % (5.6-fold)

. Compared to other perfusion systems: > 1.5 - 3x increased infectious virus titer, always more than 2x increased
VVP and STY

. No impact of syncytia formation on performance of TFDF system
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Intensify multiple upstream and downstream unit operations

virus
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