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Elucidation of c&totoxicity mechanism for oncolytic virus by genome-editing
high-throughput knockout
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In this study, we developed cancer cell line populations in which various
genes were deleted by genome editing technology and identified genes required for cytotoxicity of an
oncolytic virus, coxsackievirus group B type 3 (CVB3), using them. used the cancer cell populations
to generate coxsackievirus group B type 3, an oncolytic virus.
By understanding the cytotoxicity mechanism of CVB3 in detail, it becomes possible to scientifically
set adaptation criteria. In this time, we analyzed the results of next-generation sequencing,
identified the barcode sequence integrated into the lentivirus, and successfully identified various
gene candidates of CVB3 cytotoxicity.
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NCI-H1299(H1299) American Type Culture Collection (ATCC)
H1299 10% fetal bovine serum FBS RPMI 1640
37 5% C02
T7 polymerase RNA H1299 RNA
24 H1299 cytopathic effect (CPE) 70%
Cas9 H1299
H1299 CRISPR Cas9 Expression Vector pR-CMV-Cas9-2A-Blast (plasmid)
Lentiviral High titer packageing Mix Lenti-X™ Concentrator (4X) Cas9
NCI-H1299 Blasticidin H1299-Cas9
H1299-Cas9 10% fetal bovine serum FBS  3.0ug/mL Blasticidin RPMI 1640
37 5% C02
Invitrogen LentiPool Human CRISPR Library Genome Library
H1299 H1299-Cas9 puromycin
CvB3  MOI=10 48
Wizard Genomic DNA Purification Kit ODNA
Amplicon DNA
Invitrogen LentiPool Human CRISPR Library Amplicon DNA
1st PCR 20 cylces DNA
PCR 1 50pL 825 ng DNA 50 pL
24 19.8u g DNA
QIAquick PCR & Gel Cleanup Kit PCR 1 6
1 30 yL Buffer
EB 160p L
2nd PCR 20 cylces DNA PCR 1 50pL
30p L DNA 50 L 5
QlAquick PCR & Gel Cleanup Kit PCR 1
1 1 30p L Buffer EB 3
PCR PCR
5x Phusion Green HF Buffer 10ul 98°C 20
10 mM dNTPs 1.25ul 1
Forward Primer (10 pM) 1.0ul 98°C 10
Reverse Primer (10 uM) 1.0ul 62°C 20 20 cycles
DMSO (100%) 1.5ul 72°C 20
gDNA + PCR grade water 34.75pl !
Phusion DNA Polymerase (2 U/pL) 0.5ul 72°C 1
Total 50ul
3 PCR
IHlumina
AmpliconDNA A
USERenzyme
13 PCR
DNBSEQ Conversion MGIEasy Universal Library
Conversion Kit IHlumina
Conversion 50ng Conversion 5
PCR DNA

Conversion



DNBSEQ-G400RS(MGI )
Cutadapt version 3.4 Bowtie2 version 2.4.4  MAGeCK

version 0.5.9.5 Cutadapt ¢ )
SgRNA Bowtie2 SgRNA
sam MAGeCK( magecktest)
(median normalization) Nomal (control
sample ) Cas (treatment sample ) SORNA
(log2 fold change) gene (robust rank aggregation, RRA method)
CvB3 DNA
Cas9
CvB3 NCI-H1299 ( ) Cas9 H1299-Cas9
H1299-Cas9 CvB3
MOI=10
MOI=10 24
H1299-Cas9
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Agilent 4200 TapeStation DNA Integrity Number DIN
Agilent 4200 TapeStation DNA 10
0 DNA DNA 9
4
Al (L) B1 c1 D1 E1 F1 G1
A
Well ID
Al Ladder
— -' [ P —
— Bl KK1304_01
f—r c1l KK1304_02
_— D1 KK1304_03
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F1 KK1304_05
G1 KK1304_06
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4 DNA DIN
CvB3
DNA
5
No. Sample ID Sample Name
1 KK1304_01, 02, _03 Nomal 1, 2, 3 655,969,062
2 KK1304_04, 05, 06 Casi,2 3 615,178,198
5
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(control sample ) Cas (treatment sample )
SORNA (log2 fold change) (robust rank aggregation, RRA
method) a, b, c,,,,
SgRNA 30 sgRNA
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Gene control_courtreatment_c|control_mea|treat_mean |LFC control_var |adj_var score p.low p.high p.twosided (FDR

a-1 0 2878.5 1.2087 28785 10.348| 4.14E+06 40.538 451.92 1 0 0 0
b-1 0 2727.5 1.2087 27215 10.271 3.72E+06 40.538 428.19 1 0 0 0
c-1 0 2563.9 1.2087 2563.9 10.182 3.29E+06 40.538 40251 1 0 0 0
d-1 0 2415.4 1.2087 24154 10.095 2.92E+06 40.538 379.17 1 0 0 0
e-1 0 24145 1.2087 24145 10.095 2.92E+06 40.538 379.04 1 0 0 0
-1 0 2350.6 1.2087 2350.6 10.056| 2.76E+06 40.538 369.01 1 0 0 0
g-1 0 21323 1.2087 21323 9.9157 2.27E+06 40.538 334.72 1 0 0 0
h-1 0 21141 1.2087 21141 9.9033 2.23E+06 40.538 331.85 1 0 0 0
i-1 0 2062.6 1.2087 2062.6 9.8678| 2.13E+06 40.538 323.77 1 0 0 0
j-1 0 2000.4 1.2087 2000.4 9.8236( 2.00E+06 40.538 313.99 1 0 0 0
k-1 0 1997 1.2087 1997 9.8212 1.99E+06 40.538 313.47 1 0 0 0
I-1 0 1960.5 1.2087 1960.5 9.7946 1.92E+06 40.538 307.73 1 0 0 0
m-1 0 1937.3 1.2087 1937.3 9.7774 1.88E+06 40.538 304.08 1 0 0 0
n-1 0 1896.6 1.2087 1896.6 9.7468 1.80E+06 40.538 297.7 1 0 0 0
o-1 0 1890.8 1.2087 1890.8 9.7424 1.79E+06 40.538 296.78 1 0 0 0

6 SQRNA 15
30  sgRNA 30
7

Gene num neg|score |neg|p-value |neg|fdr neglrank  |neg|goodsgr|neg|ifc pos|score |pos|p-value |pos|fdr pos|rank  |pos|goodsgr|pos|ifc

A 10 0.99922 0.99919 0.999996 18178 0 1.6548 1.76E-06 1.17E-05 0.106436 1 9 1.6548
B 5 1 1 0.999996 18209 0 5.9562 2.10E-06 7.34E-06 0.106436 2 5 5.9562
C 10 0.47999 0.74428 0.999996 12906 2 0.92816 3.05E-06 2.37E-05 0.143564 3 6 0.92816
D 9 0.031126 0.12181 0.945458 2208 3 5.2492 9.00E-06 7.69E-05 0.269183 4 6 5.2492
E 10 0.89342 0.95537 0.999996 16962 2 0.12245 1.38E-05( 0.0001112 0.269183 5 4 0.12245
F 7 0.95271 0.95591 0.999996 17504 1 6.9333 1.39E-05 8.70E-05 0.269183 6 5 6.9333
G 7 0.98441 0.9844 0.999996 17843 0 5.9562 1.62E-05( 0.00010793 0.269183 7 5 5.9562
H 7 0.027972 0.10105 0.936475 2035 3 6.813 2.05E-05| 0.00013077 0.269183 8 4 6.813
| 10 0.99146 0.99173 0.999996 17971 1 4.2041 2.61E-05| 0.00021179 0.269183 9 9 4.2041
J 7 0.99855 0.99856 0.999996 18160 0 6.6766 3.15E-05| 0.00020254 0.269183 10 7 6.6766
K 10 0.71834 0.88374 0.999996 15511 3 0.073373 3.40E-05| 0.00028139 0.269183 11 4 0.073373
L 7 0.94433 0.9507 0.999996 17437 1 5.161 3.89E-05| 0.0002455 0.269183 12 6 5.161
M 9 0.3741 0.6451 0.999996 11383 2 5.4974 4.34E-05| 0.00033467 0.269183 13 6 5.4974
N 8 0.34251 0.60538 0.998405 10905 2 3.5694 4.36E-05| 0.00031673 0.269183 14 6 3.5694
[0] 9 0.38247 0.65273 0.999996 11511 1 4.5236 4.57E-05| 0.00034664 0.269183 15 7 4.5236
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