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Efficient lysis of cancer-associated fibroblasts by next-generation reovirus and
development of innovative cancer virotherapy
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Cancer-associated fibroblasts (CAF) are an important target for cancer
therapy. I this study, we examined whether oncolytic reovirus mediated cytotoxic effects on mouse
CAF. We demonstrated that reovirus induced apoptosis of mouse CAF. In addition, reovirus-mediated
apoptosis of mouse tumor cells and CAF resulted in improvement of tumor accumulation of nanoparticle

formulations following subsequent administration. Reovirus induced down-regulation of hypoxia
inducible factor-lalpha (HIF-lalpha) in the tumor following administration, resulting in malignant
transformation of tumors.
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Mouse primary CAF
DsRed Thymidine kinase (TK) B16DsRed-TK 5.0x 10° cells/mouse
2-3 Tumor dissociation kit(Miltenyi)
Cell strainer (70 pm)
3% FBS/PBS 1000 FcR Blocking Reagent (Miltenyi) 15 3%
FBS/PBS 200 FITC anti-mouse CD45 Antibody (Bio Legend) 30
3% FBS/PBS  wash 5 MACS buffer Anti-
FITC Microbeads (Miltenyi) 10 autoMACS Pro Separator (Miltenyi)
3% FBS/PBS 50 Biotin anti-
mouse CD140a (PDGFRa) Antibody 30 3% FBS/PBS  wash 5
MACS buffer Anti-Biotin Microbeads (Miltenyi) 10
auto MACS Pro Separator Ganciclovir (20
ug/ml) B16-DsRed-TK
B16 CAF  6-8

Mouse primary CAF
96 well plate CAF  2.5x 10° cells/100 pL/well



Multiplicity of infection (MOI) 20 48 WST-8

Cathepsin B L 10 uM CA-074 (Sigma) 10 pM
Cathepsin L inhibitor (Sigma) NF-«kB 2 uM Bay 11-7082 (InvivoGen)
1 TGF-B 10 puM SB431542 (Cayman
Chemical Company) 10 uM Z-VAD-FMK (PEPTIDE INSTITUTE)
40 uM Necrostatin-1 (Santa Cruz) 24
48 RNA
RT-PCR ELISA High-mobility group box
1 (HMGB1)
HIF-1a Luciferase
HIF-1a Luciferase p5HRE-Fluc H1299 (H1299-5HRE-Luc
) Luciferase PEF-Fluc H1299 (H1299-EF-Luc )
60 mm dish  1.0x 10° cells/dish 24
pSHRE-Fluc pEF-Fluc  transfection Transfection 24 500
ng/mL G418 5% 10° cel Is/mouse
BALB/c Slc-nu 5 Q
HIF-1a
1.0x 108 pfu/200 pl/mouse D-
Luciferin 2 mg/mouse NightOWL 11 LB983 (BERTHOLD)
in vivo imaging analysis
tumor volume = 2% + 2 (mm®)
120 1.2 mg/mouse Hypoxyprobe-1
Hypoxyprobe 1 0.C.T.
Compound Sakura Fintech Mouse Anti-reovirus
o3 monoclonal antibody (clone: 4F2, 1:15; Developmental Studies Hybridoma Bank) Rabbit
Anti-pimonidazole antisera 1:20; Hypoxyprobe TUNEL

ApopTag Fluorescein In Situ Apoptosis Detection Kit Merck Millipore

B16 5x10° celIs/mouse 2
100mm?
UV-Reo  ( 4x10° PFU/mouse) PBS
72 Di0 PEG Liposome (PEG-Liposome) 1 umol/mouse

Maestro EX Caliper Life Sciences
PEG-1iposome

BxPC-3 (2.5x10° cells/mouse) 3:1
3 (2x10" PFU/mouse) PBS
96 PEG-Liposome PEG-Liposome
PEG-Liposome Hydrogenated
Soybean phosphatidylcholine (HSPC) :cholesterol :PEG2000-distearoyl -

phosphatidylethanolamine (DSPE):Di0=90:10:5:5 (mol )

Mouse primary CAF
Mouse primary CAF MOI120 48
60 Tail-tip fibroblast
Western blotting



Mouse primary CAF

Mouse primary CAF

TRAIL
Caspase-3 Flow cytometry
Caspase-3 HVGB1
Caspase Z-VAD-FMK  Mouse primary CAF

Mouse primary CAF
Mouse primary CAF

NF-kB
NF-kB
CAF TGF-B
NF-kB
TGF-B Mouse primary CAF
HIF-1a
HIF-1lo
HIF-1a
HIF-1a Luciferase H1299-5HRE-Luc
EF-1la Luciferase
H1299-EF-Luc H1299-5HRE-Luc H1299-EF-Luc
HIF-1a Luciferase H1299-
5HRE-Luc Luciferase
H1299-EF-Luc Luciferase
2 in vivo imaging analysis
HIF-1o Luciferase
120 H1299-5HRE-Luc
H1299-EF-Luc Western blotting
HIF-1o HIF-1a
HIF-1a
HIF-1a
120 TUNEL PBS
caspase-3
PBS
120
HIF-1lo
HIF-1o
pimonidazole
pimonidazole
pimonidazole

PBS



HIF-1a

PBS
Liposome 24 48

PEG-Liposome
UV-Reo PEG-
PEG-Liposome

2 PEG-Liposome
PBS PEG-Liposome
PEG-
Liposome
PEG-Liposome
PBS
PEG-Liposome
Reovirus PEG-Liposome BxPC-3
BxPC-3
BxPC-3
96 PEG-Liposome PBS
PEG-Liposome
1.5
PEG-Liposome
PBS B16 PEG-Liposome
Reovirus B16

PEG-Liposome
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