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Today’s Topics L

B Tumor-specific replicative adenovirus platform

B Telomerase-specific oncolytic virotherapy for cancer cure

B Next-generation oncolytic virotherapy armed with p53 gene
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Topics 1

Tumor-specific
replicative virus

platform




“Smartdrug” & U CDTA)UR (virus) DFFE] @

DAIVRAED VINDBEERD BIXDRF ChHD.

2 )L RIS MEICDNADRNAZ B EMBIRICIHHAD. Gene delivery
DA )V ASEIRTIIIBIETE T, HOMRICTE U EETDHBIETED.
D1 ILAISIENET DEBEMIRZRIR (R « 7BER) 9. Oncolysis

'D‘()bll&*‘:ﬁ%ﬂi]@?ﬂ@ﬁﬂﬂ?\’é%@@’% Immunotherapy
10™ 1 10 102 103 104 10° 10° 107 108 nm
] ] ] | ] ] ] ] |
| | ! 1 ! | | I | 1
- — L |
bS] W)

DY AR




Virus can kill human tumor cells

Regression of Burkitt’s Lymphoma in
Association with Measles Infection

Bluming AZ, and Ziegler JL
Lancet, 2 (7715):105-106, 1971
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Fig. 3—Patient on Jan. 6, 1871,

Fig. 1—Patient on admission, Fig. 2—Patient on Dec. 21,1970, with Tumour and measles have
Dec. 1, 1970, resolving measles exanthem. resolved completely.
First viral infection-induced Measles: Measles:
regression (virus species?): Varicella: Pasquinucci (1971)*| | Bluming and Ziegler (1971)* -
Dock (1904)! Bierman (1953)2 | | Gross (1971)™ Taqi (1981)5 oML T IFED N
Leukemia (CML) Leukemia (ALL) Leukemias Lymphomas [X?k _Cﬁ ol E Z'K—C ? ol
First live vaccine-induced Measles vaccine:
regression (Rabies): __ Vaccinia vaccine: Greentree (1983)?
DePace (1912)7 Hansen and Libnoch (1978)2 Schattner (1984)1°0 - -
Cervical cancer Leukemia (CLL) Lymphoma (HD) s=u F= Am"
iy m o
y - y &= OE  Oncology
 West Nile | | Vaccinia 2nd generation .
(1950s): { ‘ (1960-80s): ‘ engineered: o BEMEMRBCXTITD
Virus infection-induced regressions (case report) I “solid tumors . | mel,MM,adenoCa selected talimogene Iaherparepvec (T-VEC\ l MLYGIC)
‘ Adenovirus (d/1520),
Live viral vaccine-induced regression {case report) Adenovirus Mumps “others
o - — 1950s): , 1970s): — W —
 Treatment—Wild-type virus/vaccine virus (case series) ‘ f,e,v;ca, , (solid 1 HNJEE “-—xﬂggj ( =155 )
' tumors i VAWV G47A ! 3
leatment—2nd generation engineered: selectivity (clinical trials) | Ed J 478 7 J :

m{:&d generation engineered: selectivity, afmédtdiﬁ,@

(Nature Clinical Practice Oncology 4, 101-117, 2007)
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Viruses used in oncolytic virotherapy
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Viral replication and oncolysis ]
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Wild-type virus © cancer cell Virus infection

© Normal cell Non-specific replication Whole cell lysis
and virus spread

E1-deleted replication-
deficient virus vector Virus infection
(Gene therapy)

Infected cell death by 100% of tumor cells could not
therapeutic gene expression be transduced by the vector

Tumor-specific
oncolytic virus
(Virotherapy)

Virus infection Tumor-specific replication Cancer cell lysis
and virus spread



Telomerase A

* Telomerase is a ribonucleoprotein complex that is responsible
for adding TTAGGG repeats onto the 3’ ends of chromosomes.

* The majority of malignant tumors express telomerase activity,
whereas telomerase is strongly repressed in most normal
somatic tissues.

Telomeres

* Telomerase may be a plausible target for cancer diagnosis and

therapy.
B Telomerase protein complex W hTERT promoter
® hTERT VDR (-2530/-2516) MZF
® TEP 3’ ERE (-2677) —I _I ERE (-663/-659) —I |_|2|_ WT1(-281/-273)
[ ) Sp1 (-8 core
hTR ] | p1(-873) | § i B o -
3328 RN
Template Rl +78
AAUCCCAAUC | ATG Start codon
) hTR e S AN
Telomere cGTTA3 L’ Pt N

. ,
——— GGGTTAGGGT T A .'_D_I.‘I_IJ_lI__'D_
—————— (CCAATCCC & SN B H Ebox

J (-165/-160) |_ (+44/+49)

E2F(-174/-170) E2F(-98/-94)

* hTERT promoter can be used as a molecular switch for
human cancer (Takakura, Kyo et al, Cancer Res, 59: 551-557,1999)
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https://gifer.com/en/8Fve

Telomerase activity in human cancers

Head and Neck 82% Retinoblastoma 50%
Brain 49%

Neuroblastoma 94%
Thyroid

differentiated 59%
undifferentiated 86% Lung 84%
non-small cell 82%

small cell 100%
Esophagus 87%

Breast 86% w Gastric 85%

Hepatocellular 86% f Pancreatic  95%

Skin 85% v (L) Colorectal  89%
Basal cell 93%
Melanoma  86%

Uterine
Cervical
l(';lF@pics 68% Vaginal
Ovarian 86%
Prostate

Average Bladder
¥ 6] 0) 74

Sarcoma 100%



OBP-301 (telomelysin)

hTERT-p E1A  IRES E1B
- - |

ITR

- N

AE1

Adenovirus type 5 genome

hTERT-p

‘ The hTERT promoter was used as a molecular switch for telomerase-positive
human cancers

IRES
S An IRES sequence allows expression of two genes from a single promoter



Viral replication and oncolysis Q‘fg

B Preclinical study of telomelysin (in vitro)

H1299 H460 MKN28 MKN45 HSC-3 HSC-4 SCC-4 SCC-9
’ Lung cancer Gastric cancer Head and neck cancer
g-;r ~S—3% [~ ] ! |1 ~ | L_ﬁﬁ_l | ~ | )
SW620 HT29 MCF-7 U-2 0S
£ 12
§ torhead—g rdcbe—d F@izi HM = Hm:% L — ﬁgﬁ
2 Looete —_—
s ! Colorectal cancer Esophageal cancer Breast Uterus Osteosarcoma
2 ] L 1 SR S
o St Mt | | e . g . o)
HepG2 Panc-1 LNCaP Sa0s2 012845 012845
12
1.0%5\—n +4%0=* &g: *ﬁ +‘HE.TZZ* +4wt-6$i —e— owol
a8 ' ’ —&— 0.1 MOI
| s
| Liver Pancreas Prostate cancer Osteosarcoma —®— 1Mol
L.e ] < —¢— 10 MOI
0'0| [ | [ = | i | s L T —x— 50 MOI

012345 0128345 012343%5 012345012345012345
Days after infection

(Hashimoto et al, Cancer Sci, 99:3 85-390, 2008 )

M Preclinical study of telomelysin (in vivo)
12500

—O— PpRS Day o Day 14 Day 28

A dizn2 &
~ 10000 —= Telomelysin =
= rsoo l
é 7500 \
£
T:D, 5000(" % p<o0.01
>
E 2500 a Telomelysin
-]
I—

O 5 10 15 20 25
Days after Treatment (Kawashima et al, Clin Cancer Res, 10: 285-292, 2004 )
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Broad molecular functions of OBP-301 (telomelysin) <

® [n vivo imaging of lymph node metastasis with telomerase-specific
replication-selective adenovirus.
Kishimoto H et al. Nat Med. 2006

Telomelysin traffics to the regional lymphatic area.

30 - LAK

® Virus-mediated oncolysis induces danger signal and stimulates cytotoxic T- s HA S o oo
lymphocyte activity via proteasome activator upregulation. U | s
8 lﬁ\ —#— Necrosis

Endo Y, et al. Oncogene. 2009

=0= Mock

Telomelysin induces immunogenic cell death (ICD).

® A novel antiangiogenic effect for telomerase-specific virotherapy through

host immune system.
lkeda Y, et al. J Immunol. 2009

Telomelysin exhibits antiangiogenic activities.

H1299 A549
® Genetically engineered oncolytic adenovirus induces autophagic cell death “wop' o 1 swmme o 150 s o
through an E2F1-microRNA-7-epidermal growth factor receptor axis.. Lt N — =
Tazawa H, et al. Int J Cancer. 2012 ags [ —m—— | e
Telomelysin induces autophagy via a micro-RNA network. o2 [ommmmee — [« [ena————

® A genetically engineered oncolytic adenovirus decoys and lethally traps
quiescent cancer stem-like cells into S/G2/M-phases.
Yano S, et al. Clin Cancer Res. 2013

Telomelysin eliminates cancer stem cells (CSCs).
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Oncolys BioPharma, Inc.

ViBioPharma

s Y"AEREZRIRT D). IMBEODA IV AABRICINEZE TCENITFEERR_CEZBNE
FIBABURER/INA IR F v —

Headquarters &
Business Development

Okayama._, .T Tokyo

Kobe Research Center

Kobe

FDA/CBER members
* Product Reviewer
* Pharm/Tox Reviewer
* Pharm/Tox Branch Chief
¢ Clinical Reviewer
* Clinical Branch Chief
* Regulatory Management
Staff

* IND (Investigational New Drug) approved
(August 25, 2006)
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Clinical trial of OBP-301 (telomelysin) in the U.S.

Nemunaitis et al., Mol. Ther., 18: 429-34, 2010
N T original article
A Phase | Study of Telomerase-specific Replication
Competent Oncolytic Adenovirus (Telomelysin)

for Various Solid Tumors

John Nemunaitis'*, Alex W Tong?“, Michael Nemunaitis', Neil Senzer'*, Anagha P Phadke?,
Cynthia Bedell', Ned Adams', Yu-An Zhang**, Phillip B Maples*, Salina Chen*, Beena Pappen?,
James Burke®, Daiju Ichimaru®, Yasuo Urata® and Toshiyoshi Fujiwara’

'Mary Crowley Cancer Research Centers, Dallas, Texas, USA; *Texas Oncology PA, Dallas, Texas, USA; *Baylor Sammons Cancer Center, Dallas, Texas,
USA; ‘Gradalis, Inc., Dallas, Texas, USA; *Billings Clinic, Billings, Montana, USA; *Oncolys BioPharma, Tokyo, Japan; ’Center for Gene and Cell Therapy,
Okayama University Hospital, Okayama, Japan

Cohort I and Il (n =6) Cohort Il (n =6)

10 * ption 100 Cohort Ill A Pt3o7
Cohortl ~+ Ptio2 © Pt3o8

26 Ptioz -~ Pt3o9

Cohort Il #- Ptos g e

e 3

A
' 4l Pt206

The 2nd peak
in the plasma

Viral Particles (vp)/mL ( x104)

-1 9 19 29 9 19 28 39 49

Days Post-Viral Injection Days Post-Viral Injection

4 N

B Safety

- Telomelysin was well tolerated (up to 5 x 10™ vp).

- Most Adverse Events were mild to moderate.
B Pharmacokinetics

- Measurable levels in plasma after 1 — 3 hours.

- Virus shedding was evident at 7 and 14 days after treatment.
B Clinical Benefit

K - Indication of reduction in treated tumor in some patients. /

Cohort 1
1X10™° vp

(1/100)

Cohort 2
1X10™" vp

(1/10)

Cohort 3
1X10™ vp

(Max dose)

Table 1 Patient demographics

Patient Age Sex Histological diagnosis Prior treatments
1(101) 57 F  Squamous cell ca XRT, carboplatin,
unknown primary docetaxel, anastrozole
2(102) 54 M Melanoma Interferon, dacarbazine
3(103) 34 F  Melanoma Lenalidomide,
dacarbazine, vinblastine,
cisplatin, IL-2, interferon
4(204) 60 M Salivary gland tumor XRT, perifosine
5(205) 69 M Squamous cell cabase  Cisplatin, XRT
of tongue
6 (206) 60 F  Leiomyosarcoma Doxorubicin, ifosfamide,
gemcitabine, docetaxel,
perifosine
7 (307) 52 F  Neuroendocrine tumor  Irinotecan, cisplatin,
topotecan, docetaxel,
pemetrexed, CT 2103,
XRT
8 (308) 78 F  Melanoma Interferon
9 (309) 54 M NSCLC Paclitaxel, carboplatin,
pemetrexed, XRT
10 (310) 49 M Squamous cell cabase  Paclitaxel, carboplatin,
of tongue cisplatin, fluorouracil,
cetuximab, XRT
K(3LT) 60 M Squamous cell ca floor  Cisplatin, XRT
of mouth
12 (312) 48 M Melanoma Interferon, melphalan,
actinomycin-D
13 (313) 54 F Sarcoma None
14 (314) 38 M Basal cell carcinoma Cisplatin, fluorouracil
15 (315) 54 F  Squamous cell ca of Capecitabine,
gall bladder gemcitabine
16 (316) 46 F  Breast cancer Doxorubicin,

cyclophosphamide,
paclitaxol, herceptin,
tamoxifen, anastrozole,
capecitabine, docetaxel

M, male; F, Female.



Local response of injected tumors L

DEVELY (1))
(areacm?)

Pre-study (cm) Day 28 (cm)

(area cm?)

Local response
of Day 28

- Patient background

(area cm?)

Cohort 1 SCC primary unknown 2.5 x 1.5 (3.75) 2.5 X 1.6 (4.00) SD (+6.7%) n.a. resected
Melanoma 4.0 x 2.8 (11.20) 3.8 x2.5(9.50) SD (-15.2%) 4.0x2.5 (10.00, -10.7%)
Melanoma 4.2 x3.3(13.86) 3.6 x 2.8 (10.08) SD (-27.3%) Not evaluable (fluid)
Cohort 2 Salivary carcinoma 4.5 x 3.2 (14.40) 4.3 x3.2(13.76) SD (-4.4%) 4.5x3.1(13.95, -3.1%)
SCCHN 2.5 X 1.7 (4.25) 2.2x1.7(3.74) SD (-12.0%) 2.6x 1.7 (4.42, 4%)
Leiomyosarcoma 2.5 X 2.0 (5.00) 2.2 X 2.0 (4.40) SD (-12.0% n.d.
Cohort 3 Lung cancer 1.7 X 1.5 (2.55) 1.7 X1.4 (2.38) SD (-6.7%)
Melanoma 3.3X1.4(4.62) 2.8 x1.1(3.08) SD (-33.3%
NSCLC 3.5 X 4.7 (16.45) 4.8 x 3.5 (16.80) SD (+2.1%)
SCCHN 2.8 x 1.8 (5.04) Not evaluable
SCCHN 5.8 X 2.6 (15.08) 7.2x3.2(23.04) —
Melanoma 1.5 X 1.5 (2.25) n.d. ’&{;\\ —
Sarcoma 5.5 X 3.4 (18.7) n.d. (with @

Basal cell carcinoma
Gall bladder carcinoma

Breast cancer

2.8 x1.0 (2.8)
4.2 X 3.4 (14.28)
1.0 X 0.9 (0.9)

%

4.7 x3.7(17.39)
n.d. (withdraw)

1.7 x 0.9 (1.

SD (+21.8%)

PD (new legion)

4.4x4.3 (18.92, 32.5%)

(Nemunaitis et al, Mol Ther, 18: 429-34, 2010)



B Topics 2

Telomerase-specific
oncolytic virotherapy

| for cancer cure


https://www.tmrjournals.com/pmr/EN/news/news408.shtml

Radiosensitization by adenoviral E1B55kD

DNA Repair Mechanism
after Radiation

Radiation

DNA double
strand breaks

NBS1
MRN complex —4
formation My Rad&

P/ D
Caw
Phospholyration

of ATM
4
v'Cell cycle checkpoint
) v'Activation of DNA repair
DNA repair

Telomelysin Blocks the Repair of
DNA Damages

Telomelysin infection\ ;

AVAVAREAVAW,

E1B55k binds to MRN NBS1
complex My Rad&

Activation of MRN x
degradation i

o @
Blockade of ATM x/Ay

phospholyration

DNA repair blockade x

l v'Cell cycle checkpoint
v'Activation of DNA repair

Radiosensitization

(Kuroda et al., Cancer Res., 70: 9339-9348, 2010)
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e Orthotopic xenograftmodel .-..._._._._._._._._. -
. for esophageal cancer
Esophagus lumor

VIS

Duodenum non-invasive in vivo

Stomach ; ; !
imaging system i
TES-luc Fell ging Telomelysin
inoculation Radiation 2Gy / % :, :
o J/ { ;/ |
(31(;/ Lo = ; e W !
BALB/c IZ> | IZ> ax /fsd 5
J nu/nu [~~~ . . A ody i
&/ "® immediately N
& N hG) \\ e \ : ©
\ 3 weel \_ \
N . X3cyclesevery2days e

® Telomelysin[3MEHRIC X DDNAIEEDIZERZBET
D ETHAKBRBDMEHRRERSZ M & 188 T D.

® WS iRBfATelomelysin BAIIE FRBERIMETEST
JUCRREBRHANRZR UL,

® NMEHRIEIDIDYwF— « PFT DAL AZEF(CAR)
DFEIRZERIDCETTTIVADNRZRDD.

mock

IR

OBP-301

OBP-301+IR

(Kuroda et al., Cancer Res., 70: 9339-9348, 2010)
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Esophageal cancer ¥

B Esophageal cancer is the seventh leading cause of cancer-related death and
affects more than 45,000 people across the world'. It is classified into main
histological types including squamous cell carcinoma (SCC) and
adenocarcinoma.

B Overall 5-year survival rates have improved up to 20%: however, the
prognosis for patients diagnosed with esophageal cancer, regardless of its
histological type, remains poor=.

B Esophageal cancer increases in incidence with age, peaking in the seventh
and eighth decades of life. In general, elderly patients may have a limit with
their ability to tolerate intensive treatments such as radical surgery or
definitive chemoradiotherapys3.

B |t seems to be important to understand how best to treat frail and/or elderly
esophageal cancer patients.

1. Siegel RL, Miller KD, Jemal A: Cancer statistics, 2016. CA 66:7-30, 2016; 2. Rustgi AK, El-Serag HB: Esophageal carcinoma. N Engl J Med 371:2499-509, 2014;
3. Bonavina L, Incarbone R, Saino G, et al: Clinical outcome and survival after esophagectomy for carcinoma in elderly patients. Dis Esophagus 16:90-3, 2003.



Clinical protocol of telomelysin with radiotherapy %

Patient with esophageal cancer

- Histologically confirmed esophageal cancer for whom
BTreatment schedule effective standard therapies such as radical surgery or
definitive chemoradiotherapy were not available due

nm n to the old age or prevalence of frailty
2

Day 4
(Monday)
Radiotherapy 60Gy

5 times/week (Monday~Friday)
ERRRRN <6 week
5 [ [ [ %] | v
bay Day 8 pay 32

(Friday) (Monday) (Monday)
Esophageal cancer Telomelysin i.t. Telomelysin i.t. Telomelysin i.t.

" Endoscopic ‘Endoscopic Enaoscopic
Injection Injection Injection



Endoscopic injection of OBP-301 (telomelysin)




Clinical protocol of telomelysin with radiotherapy

B Dose-escalation schedule

[ T e e e e e e e e e e e e e e e e e e e e e e e o

: ® !

i Level1 :

i . i

1 1X10™ vp !

i * i

1 1

i 1/100 Dose ' I I ' i

1

: Withdraw i

! )/ :

1

| &

i+ Level 2

1

i 1x10" vp

1

i i bose D ose Company-sponsored
i clinical trial

1

i 7\ B
! » W4 Telomelysin

1

i & & & Okayama University Hospital
! Level 3 National Cancer Center East
1

i 1X10™ vp

e

i Maximum Dose

e e e e e e

Phase | dose-escalation study of OBP-301 (telomelysin) with radiotherapy
in esophageal cancer patients who are not suitable for standard therapies




Adverse events (Level 1~3) L ¢

O Y A T N T

General disordersand
administration site conditions

Gastrointestinal disorders

Laboratory examination

Metabolism and nutrition disorders

Musculoskeletal and connective
tissue disorders

Nervous system disorders

Respiratory, thoracic and
mediastinal disorders

Injury, poisoning and procedural
complications

Skin and subcutaneous tissue
disorders

Fever 5(38.5%) 3(23.1%) 8 (61.5%)
Chills 2 (15.4%) 0 0 0 2 (15.4%)
Edema limbs 2 (15.4%) 0 0 0 2 (15.4%)
Malaise 2 (15.4%) 0 0 0 2 (15.4%)
Non-cardiac chest pain 2 (15.4%) 0 0 0 2 (15.4%)
Nausea 2 (15.4%) 0 0 0 2 (15.4%)
Esophagitis 3(23.1%) 1(8.3%) 0 0 4 (30.8%)
Dysphagia 1(7.7%) 0 ) 0 1(7.7%)
Gastroesophageal reflux disease 2 (15.4%) 2 (15.4%) 0 0 4 (30.8%)
Gastric hemorrhage 1(7.7%) 0 0 0 1(7.7%)
Dyspepsia 2 (15.4%) 0 0 [0} 2 (15.4%)
Constipation 3 (23.1%) 0 0 0 3 (23.1%)
Leukocytopenia 5(38.5%) 3(23.1%) 1(7.7%) 0 9 (69.2%)
Lymphocytopenia 0 3(23.1%) 8 (61.5%) 2 (15.4%) 13 (100%)
Anorexia 4(30.8%) 1(7.7%) 0 0 5(38.5%)
Arthritis 1(7.7%) 1(7.7%) o} o) 2 (15.4%)
Back pain 3(23.1%) 0 0 0 3(23.1%)
Buttock pain 2 (15.4%) 0 0 0 2 (15.4%)
Headache 1(7.7%) o o} o) 1(7.7%)
Aspiration 0 2 (15.4%) 0 0 2(15.4%
Cough 2 (15.4%) 1(7.7%) 0 0 3(23.1%
Dyspnea 1(7.7% 0 0] 0 1(7.7%
Hoarseness 1(7.7% 0 ) 0 1(7.7%
Pharyngeal mucositis 1(7.7% o 0 (o] 1(7.7%
Pleural effusion o 1(7.7% o (0] 1(7.7%
Pneumonitis 2 (15.4%) 1(7.7% 0 0 3(23.1%)
Pulmonary fistula o} 1(7.7% (o] (0] 1(7.7%
Wheezing 0 1(7.7% 0 0 1(7.7%
Postoperative hemorrhage 1(7.7%) 0 0 o) 1(7.7%)
Erythema multiforme 0 1(7.7%) 0 0 1(7.7%)
Rash 1(7.7%) 0 0 0 1(7.7%)
Dermatitis 1(7.7%) o o o) 1(7.7%)

(Shirakawa et al, Eur J Cancer, 153: 98-108, 2021)



Hematologic examination
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Bio-distribution data of OBP-301 (telomelysin) (Level 2 & 3)

BQuantitative Determination of OBP-301 (telomelysin) DNA in Human Plasma
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Clinical response of injected tumors

Reason for Local

Level1
1x10°

vp

Level 2
1x10"

vp

Level 3
1X10"

vp

002

003

004

006

007

008

009

010

(OX )|

012

013

High age
85 M High age
92 F High age
Chemo-
68 M refractory
withdrawn
88 M High age
53 F Liver cirrohsis
89 M High age
74 M Neural disease
85 M High age
Renal
78 M dysfunction
High age, Cardio-
82 M vascular disease
81 M High age, Cardio-

vascular disease

SCC

SCC

SCC

SCC

SCC

SCC

SCC

SCC

SCC

Adeno ca

SCC

cStage |

cStage |

cStage Il

cStage IVa

cStage |

cStage Il

cStage |

cStage |

cStage |

cStage Il

cStage Il

cStage Il

CR

PR

SD

CR

CR

PR

CR

CR

CR

CR

PR

3 months:
No viable malignant cells

3 months: Necrotic tissues
No viable malignant cells

N/A

N/A

1 month at autopsy:
No viable malignant cells

1month:
No viable malignant cells

3 months:
Superficial cancer > ESD

3 months:
No viable malignant cells

3 months:
No viable malignant cells

3 months:
No viable malignant cells

1 months:
No viable malignant cells

1 months:
Viable malignant cells

Died due to

metastasis tytom

Died due to Sviim
other disease y

Died due to 132 days

decrepitude

Died due to PD 131days

Died due to
COPD 92 days
Alive 7y9m
Alive 6y3m
Died due to 501 davs
other disease y
Alive 5y11m
Died due to 172 davs
metastasis /3 day
Alive 4y11m
Died due to
. 10m
metastasis

(Shirakawa et al, Eur J Cancer, 153: 98-108, 2021)



Clinical response of injected tumors %

Case 7 .
53 y. 0., female Thoracic esophageal cancer
Liver dysfunction: Child-Pugh score 8, K-GSA=0.054

Pre-therapy Day 18 (2/9/15) h month (4/9/15)
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(Shirakawa et al, Eur J Cancer, 153: 98-108, 2021)
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Clinical responses on lymph node metastasis

Case 7 .
Pre-therapy (10/24/14) Post-therapy (8 months) (11/9/15)

Primary tumor #106recR

.
.
—

,

Primary tumor #106recR
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Telomelysin plus radiotherapy is also effective for lymph node metastasis.

(Shirakawa et al, Eur J Cancer, 153: 98-108, 2021)



Clinical response of esophageal adenocarcinoma e

Case 12 .
82y.0.,male Thoracic esophageal cancer

After treatment of angina pectoris

Thoracic esophageal cancer (Adenocarcinoma) cT2NoMo cStage I
Telomelysin:  First injection (11/17/17), second (12/4/17), third (12/18/17)
Radiotherapy: 60Gy (11/20/17~1/5/18)

Pre-therapy Day 18 (12/4/17) 3 months

e T

Pathology of biopsy: No viable malignant cells.




Summary

B Safety

- Most Adverse Events were mild to moderate in severity and transient.
- Transient lymphocytopenia was seen in all patients.

B Pharmacokinetics

- Sputum, saliva, and urine samples had no detectable virus gene copies.
- Viral DNA could be transiently detected in the plasma at levels 2 and 3.

B Clinical Benefit

Current

e JES data
(n=11) (n=123)
Nl
Stage | 83.3% 56.7% ’
Stage 1/l 60.0% 26.8%

* Japan Esophageal Society data: Clinical CR rate by radiation alone (2009~2011: 123/2352 cases)

was 56.7% and 26.8% for stage | and ll/lll, respectively. (BAREZS BEREEERT—IN—2)

(Shirakawa et al, Eur J Cancer, 153: 98-108, 2021)



Acceleration to regulatory approval for practical use o
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Radiotherapy-induced abscopal effects
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Local radiotherapy and granulocyte-macrophage colony-
stimulating factor to generatgabscopal responses jn patients

with metastatic solid tumours: a proof-of-principle trial

Encouse B Golden, MD, Arpit Chhabra, MD, Prof Abraham Chachoua, MD, Sylvia Adams, MD, Martin Donach, MD, Maria

Fenton-Kerimian, NP, Kent Friedman, MD, Fabio Ponzo, MD, James S Babb, PhD, Prof Judith Goldberg, ScD, Prof Sandra
Demaria, MD, Dr Prof Silvia C Formenti, MpEA

Distant effects:
- Systemic anti-tumor immunity against non-treated tumor sites

Abscopal
Effect

Robust
response to
metastatic
lesions

Activated T-Cell
‘Iso-antibody’

WAy
De-activated
T-Cell




Immunological reactions in biopsied tissues from partially responded patients  *

Pre-therapy Post-therapy (1 m)

Case9

CD8

Case 13

(Shirakawa et al, Eur J Cancer, 153: 98-108, 2021)



Global expansion of OBP-301 (telomelysin) @;

B Combination with anti-PD-1 antibody

ETHEXISEIBEEEDA BB ENRE Phase Il study of Telomelysin (OBP-301) in combination
L/Z OBP 301 ¢ Pembrolizumab#f & A D with pembrolizumab in esophagogastric adenocarcinoma

3 | 1BERIARGIER (BREMESIEER)
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Swer—— -m-un-ry-rr- Manish Shah,
2 = MD
s e o i
T
* National Cancer Center East * Weill Cornell Medicine (New York)
* Advanced or metastatic solid tumors * Advanced gastric and esophageal cancer
* OBP-301 plus Pembrolizumab * OBP-301 plus Pembrolizumab

B Combination with anti-PD-1 antibody and radiotherapy

Phase Il study of OBP-301 (Telomelysin™) in combination with
pembrolizumab and Stereotactic Body Radiation Therapy [SBRT]
in advanced/metastatic head and neck squamous cell carcinoma

*Weill Cornell Medical Center
* Advanced/metastatic head and neck squamous cell carcinoma
* OBP-301 plus Pembrolizumab & Stereotactic radiotherapy

Doru M Paul,
MD, PhD
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B Topics 3

Next-generation
oncolytic virotherapy

armed with p53 gene




Anti-tumor activity of oncolytic viruses by various mechanisms of action
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Tumor suppressor p53 gene i

Chromosome 17 ’ Hyperprohferatnve signals l DNA damage
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(ChoYY, et al: Science 265, 346-355, 1994) (Bieging KT, et al: Nat Rev Cancer 14: 359-370, 2014) Nature Reviews | Cancer
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Next-generation telomelysin
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(Yamasaki et al, Eur J Cancer, 48: 2282-2291, 2012)
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(Koujima et al, Mol Ther Oncolytics, 17: 107-117, 2020)



0 . Molecular mechanism of OBP-702
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- . Poor prognosis of pancreatic cancer

FOLFIRINOX vs GEM Population at the time of diagnosis

A Overall Survival
100+

Hazard ratio, 0.57 (95% Cl, 0.45-0.73)

P<0.001 by stratified log-rank test Unresectable (80%)

- extensive local tumor invasion
- early systemic metastasis

754

FOLFIRINOX 6.8—11.1

Probability (%)
=
1

Surgery

254

Gemcitabine

Recurrence (10%)

- local recurrence (20%)
- systemic metastasis (70%)

c T T T T T T T T T T T T T T .
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
Months

No. at Risk
Gemcitabine 171134 89 48 28 14 7 6 3 3 2 2 2 2 1
FOLFIRINOX 171 146 116 81 62 34 20 13 9 5 3 2 2 2 2

(Conroy T et al, N Engl J Med, 2011)

GEM plus Nab-paclitaxel vs GEM

| Low-Grade Pancreatic | High-Grade Pancreatic Pancreatic Ductal
Overall Survival Intraepithelial Neoplasia Intraepithelial Neoplasia Adenocainoma
100+
Hazard ratio for death, 0.72 (95% C1, 0.62-0.83)
90+ P<0,001 by stratified log-rank test KRAS P53

mutation: 95%
6.7—8.5

Patients Who Were Alive (%)
g

104 X

Gemr..ub:;\e"’“ T B KRAS-activating mutation TP53-inactivating mutation
0 r - — T . —p—— — (in >95% of patients) (in >75% of patients)
0 3 6 9 12 15 18 21 24 27 30 33 36 39 >

MMI Suppvesses FIJI’"O' Enhancesv’mmov

progression progression

No. at Risk

nab Paclitaxel-Gemcitabine 431 357 269 169 108 67 40 27 16 9 4 1 1 0 e 7 i ‘

- lydroxychloroquine i
Gemcitabine 430 340 220 124 69 40 26 15 7 3 1 0 0 © (autophagy Inhibiton ey tnitiese |

(Von Hoff DD et al, N Engl ) Med, 2013) (Christine A et al, N Engl J Med, 2014)



t‘““‘ k. Pancreatic tumor microenvironment

B Components of B PSCs play a key role in desmoplasia of PDAC
pancreatic tumor stroma
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oo 1 OBP-702-mediated antitumor effects for PDAC

B Preclinical study of OBP-702 for PDAC
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B Clinical trial of OBP-702 for PDAC
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Today’s Topics -

B Tumor-specific replicative adenovirus platform

B Telomerase-specific oncolytic virotherapy for cancer cure

B Next-generation oncolytic virotherapy armed with p53 gene
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