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Establishment of virus-free cell substrates for protein drug production

Kume, Akihiro
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The current mainstream of novel drug discover¥ is rapidly changing from
small molecules to biotechnologically produced proteins such as monoclonal antibodies. To produce
recombinant proteins, insect cell lines such as Sf9 and High Five have been increasingly favored
cell substrates because of their superb efficiency. Recently, however, novel viruses have been
discovered as persistent infectants of these cell lines, e.g., SfRV rhabdovirus on Sf9 and TnNV
nodavirus on High Five. These findings brought safety concerns on the protein drugs produced with
present cell substrates, therefore establishing virus-free insect cells is an urgent issue. Through
this study, the researcher successfully removed SfRV from Mimic Sf9, a derivative of Sf9 cells, and
established rhabdovirus-free cell lines. The result will aid safer production of recombinant protein
drugs for human use.
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SFfRV  TnNV RNA
Sf9 Mimic Sf9 High Five
Thermo Fisher Scientific Waltham MA USA Sf9 SF-900 111 SFM
Thermo Fisher Scientific 28 Mimic SF9 10
SAFC Lenexa KS USA 0.1 Pluronic F-68 Thermo Fisher
Scientific TNM-FH Grace’ s Insect Medium, Supplemented Thermo
Fisher Scientific 28 High Five Express Five SFM
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efavirenz
rivabirin 6- 6-
azauridine T-705 favipiravir Cayman Chemical Ann Arbor MI
USA  T-1105 3-hydroxy-2-pyradinecarboxamide

2 SfRV TnNV RNA cDNA
RNA I SOGEN
RNA I SOGEN-LS
RNA NucleoSpin RNA Virus
Machery-Nagel Diiren Germany
RNA PrimeScript 1l 1st strand cDNA Synthesis Kit
TIA I T ~HRFIZ LY cDNA

3 PCR
PCR STRV Ma J virol 88: 6576, 2014

[Set 1] Forward: Mono-1 5 -GGCAAGGCTGTTTGGATTACTGACC-3
Reverse: Mono-2 5 -ACAGGTTTGCAGCTAAGGAGGACA-3

[Set 2] Forward: Mono-1i 5 -ATATGAGAGCCCCAGACACACAGCC-3
Reverse: Mono-2i 5 -ACGATGTGGTGAGAGAAACACTCCT-3

[Set 3] Forward: Mono-3 5 -TGGCGAGGGACTGCTGCTTACAGAAGG-3
Reverse: Mono-4 5 -CACAGCCGGGGGTGCAATCA-3

[Set 4] Forward : Mono-5 5 -ACAGGAGATGCGGAAGACCCCTC-3
Reverse: Mono-6 5 -ATCTCGCAGGTGGGACAACCCC-3

Sf9 S. frugiperda glyceraldehyde-3-
phosphate dehydrogenase GAPDH mRNA Genetyx-Mac
PCR

[Set 5] Forward: STGAPDH162F 5 -GGGCACCGTTGACATGCAAG-3
Reverse: STGAPDH587R 5 -CCATCACGCCACAGTTTTCCAG-3'
PCR TnNV Li J Virol 81: 10890, 2007

[Set 6] Forward: Noda-D1 5 -GTAAACAATTCCAAGTTCCA -3
Reverse: Noda-Ul 5 - ACCTTAGTCTGTTGACTTAA-3
[Set 7] Forward: Noda-D4 5 - ACATCCAGATCCGATCAAGT -3
Reverse: Noda-U4 5 -GCCAGGAATGTTGCTTGCAA -3
High Five 7. ni  glyceraldehyde-3-
phosphate dehydrogenase GAPDH mRNA Genetyx-Mac
PCR
[Set 8] Forward: TnGAPDH213F 5 -CGCAGTTTACTGCGAAAGGG-3
Reverse: TnGAPDH775R 5 -CCTTCTGTTTGATGGCATCGT-3
[Set 9] Forward: TnGAPDH464F 5 -CGCCTCTCGCTAAAGTCATCCA-3'
Reverse: TnGAPDH947R 5 -CCGAACTCGTTGTCGTACCA-3

PCR SimpliAmp Thermo Fisher Scientific
94 1 60 1 72 1 35
4 PCR gPCR
STRV SRV Genetyx-Mac
gPCR

[Set 10] Forward: SfRV2F 5 -AATCCTCCAGAGGTCGGTCA-3’
Reverse: SFRV2R 5 -CATCTCCGCTAATGCGGACT-3
[Set 11] Forward: STRV3F 5 -GCCAAGACAGCTCACAGGAT-3’
Reverse: STRV3R 5 -GAATCCATGGTCACGCAAGC-3'
[Set 12] Forward: SfRV5F 5 -TCACCGGCTCTATCCACTCT-3'
Reverse: SFRVBR 5 -CCACCTCCTTGGATGGTTCC-3
[Set 13] Forward : SfRV7F 5 -GATTGGACTCCAGGTGGCTC-3
Reverse: STRV7R 5 -TGGCAGTCAAGGACGATCTG-3
[Set 14] Forward : SfRVIOF 5 -TTCTCCACATGCAGACCTGG-3



Reverse: SfRVIOR 5 -AG

Sf9 Mimic Sf9 gPCR
Genetyx-Mac

[Set 15] Forward: SfGAPDH309F 5’

Reverse: STGAPDH506R 5’

TCCTGCAACCATGAGACC-3

S. frugiperda GAPDH mRNA

-GAAGGCGTCTGCTCACTTGG-3’
-TCAACGATCTCGAAGTTGTCATGG-3

Th\V TnNV Primer BLAST
National Center for Biotechnology Information, USA
gPCR
[Set 16] Forward: TNCLa-39F 5 -GACCAAAACGGCAACGATCC-3
Reverse: TNCLa-227R 5 -ACTTGAGAAACGCCAACCCA-3
[Set 17] Forward: TNCLa-96F 5' -TTCCACAGCCAAACGTACCA-3
Reverse: TNCLa-272R 5 -TTCCTTTTGCGGGATCGGTG-3’
[Set 18] Forward: TNCLa-363F 5 -TTATCGCACCTACCCCTGGA-3
Reverse: TNCLa-528R 5 -GCGTACCTGAAGGAGGACAC-3
[Set 19] Forward : TNCLa-912F 5 -TTGTCATCCGTGTCTCTGCC-3
Reverse: TNCLa-1121R 5 -ACATTGATGCGTTTTGCGCT-3
[Set 20] Forward : TNCLa-941F 5 -GCAGTCAACTCCGCCATACT-3'
Reverse: TNCLa-1099R 5 -GATGACAGCAACCGGCAAAG-3
High Five gPCR T. ni  GAPDH mRNA Genetyx-Mac
[Set 21] Forward: TnGAPDH287F 5 -CTGGTGTATTCACAACCACAGAG-3
Reverse: TnGAPDH460R 5 -GGCAGTTGGTTGTGCAAGAG-3
[Set 22] Forward: TnGAPDH516F 5’ -GACCACCGTACACGCTACCA-3
Reverse: TnGAPDH684R 5' -CATACCGGTCAGTTTTCCGTTCA-3
[Set 23] Forward: TnGAPDH789F 5 -TGCAGGCCCTCTCAAGGGAA-3
Reverse: TnGAPDH949R 5 -AGCCGAACTCGTTGTCGTACCA-3
PCR Thermal Cycler Dice Real Time System I1I
9% 5 60 30 40 LCD
1 RNA
ST9 Mimic Sf9 RNA
-PCR RT-PCR Ma J virol 88: 6576, 2014
SRV RNA gPCR
ST9 SRV RNA 1 500~600
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