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Colorectal carcinoma
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Non-Hodgkin lymphoma
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Solid tumour
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Anti-PD-1 (Pembrolizumab) + autologous DC vaccine Recruiting
Anti-PD-1 (Nivolumab) + NY-ESO-1 reactive TCR retroviral vector transduced autologous peripheral | Recruitin
blood lymphocytes + NY-ESO-1 peptide-pulsed autologous DC vaccine 9
Anti-PDL1 (Avelumab) + autologous DC vaccine I NS y_e't
recruiting
. . . . Not yet
Anti-PD-1 + multiple-antigen-specific cell therapy I recruiting
Anti-PD-1 (Pembrolizumab) + autologous DC vaccine + pneumococcal 13-valent conjugate vaccine I/l Recruiting
Anti-PD-1 (Pembrolizumab) + autologous DC vaccine I/l Recruiting
Anti-PD-1 (Pembrolizumab) + anti-CD20 (Rituximab) + autologous DCs Il Recruiting
Anti-PD-1 (Nivolumab) + autologous DCs pulsed with tumour lysate Il TS y_e't
recruiting
Anti-CTLA4 (Ipilimumab) + DC-based cryoimmunotherapy | Recruiting
Anti-CTLA4 (Ipilimumab) + DC vaccine + gene-modified T cells | Recruiting

Standard-of-care checkpoint inhibitor + autologous DCs loaded with tumour lysate + yeast cell wall

particle I/l Recruiting

Anti-PD-1 + autologous DC-CIK I/l Recruiting
Anti-PD-1 + autologous DCCIK I/l Recruiting
Anti-PD-1 (Nivolumab) + Anti-CTLA4 (Ipilimumab) + autologous DC-based p53 vaccine Il rNe?:trL)J/i(:;[ng

Anti-PD-L1 (Durvalumab) + autologous DC/AML fusion vaccine Il Recruiting
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Super Carbonate Apatite (sCA) Drug Delivery
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Molecular
Cancer
Therapeuti

Small Molecule Therapeutics

A miR-29b Byproduct Sequence Exhibits Potent

EMYADS I FIVRERERRIZ10 BICUINRTS.

Tumor-Suppressive Activities via Inhibition

(Sanchez—Vega F, et al. Cell 2018 )
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Publications of sCA (Super Carbonate Apatite)

In vivo (tumor) therapy by siRNA and microRNA (Colorectal Cancer, Pancreatic Cancer)
Survivin-siRNA (PlosOne 2015)

PTBP1-siRNA (Mol Cancer Ther 2015)

miR340 (Mol Cancer Ther 2015)

Reprograming miR302/369/200c (PlosOne 2015)

KRAS-inhibiting miR4689 (Mol Therapy NA 2015)

KRAS/NFkB-inhibiting MIRTX (Mol Cancer Ther 2018)

miR-4711 targeting cancer stem cells (Brit J Cancer 2020)

Improved delivery (J Pers Med 2021)

miR-1291 targeting cancer stem cells (Int J Oncol 2022)

ther option
miR-29a,b : DSS (dextran sodium sulfate ) induced colitis (Mol Therapy NA 2018)
miR-497a-5p :DSS (dextran sodium sulfate ) induced colitis (Pharmaceuticals 2023 )
CpG adjuvant for Vaccination of influenza (Frontiers in Immunology 2018)
Photodynamic Therapy Using Indocyanine Green (Mol Cancer Ther 2018)

VVVVO VVVVVYVVVVYYVY

2015-2021: 12 papers and 13 patent application

Reviews from other investigators
» Cancers 2020; J Oncol 2020; Cancer Sci 2019; Pharmacol 2016

Reported as one of the most notable non-viral delivery.
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Waterfall plot showing the change in the sum of the
longest diameters of lesions from the baseline to the best
post-baseline investigator assessment.
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A synthetic controlarmfor refractory
metastatic colorectal cancer: the no placebo

initiative

‘ﬂ Check for updates

andomized placebo-controlled

trials are the preferred design for

clinical development. For trials

of refractory cancers without any
treatment options, all patients

usually receive best supportive care — with
onestandard arm receivinga placebo and the
experimental arm receiving a new treatment
(single or combination drugs). Randomized
clinical trials provide the best evidence for
the effects of a new treatment as randomiza-
tionreduces biasand provides arigorous tool
to examine cause-and-effect relationships
between interventions and outcomes. This
is commonly required for drug approval by
regulatory agencies. However, in the field of
oncology, use of a placebo may present prac-
tical and ethical concerns for both enrolled
patients and the treating physicians, such
as the difficulty for physicians to obtain
informed consent for a patient to spend time
without treatment with active drugs. For the
sponsors, the inclusion of a placebo group
adds extra costs and requires more partici-
pants, leading to longer enrollment periods’.
The analysis and research in metastatic
colorectal cancer (mCRC) of the ARCAD (Aide
et Recherche en Cancérologie Digestive) Foun-
dationisan international collaboration of CRC
specialists. The CRC ARCAD global database

project has been developed as a historical
individual participant data database, includ-
ing data from more than 43,488 patients and
59 studies worldwide, and is still growing.
These trials were sponsored by industry,
governments or academic groups with
high-quality clinical dataand will allow use of
individual participant data from 1,673 patients
treated with placebo plusbest supportive care
in a salvage-line setting for refractory mCRC.
This can be used as a synthetic control arm,
from pooled placebo data, for clinical trial

Pastrandomized placebo-controlled clini-
cal trials in refractory mCRC have indicated
consistent estimates of overall survival (0S),
progression-free survival, overall response
rate and disease control rate of 5-7 months,
1-2 months, 0% and 10-20%, respectively, in
patients who received a placebo™ " (Table 1).
Although these trials were carried out at differ-
enttimes and by different groups, the similar
results are largely due to the late stage of dis-
easeinall enrolled patients. This consistency
supportsthe use of synthetic controlarms to
be compared with the efficacies of single-arm
clinical trials. Removal of the placebo group
would benefit patients with mCRC as all study
participants could benefit from a new treat-
ment. In addition, the proposed design may
reduce the costs for drug development in

this disease due to the reduced sample size
and enrollment period and likely accelerated
regulatory approval.

The synthetic control arm willneed proper
adjustment for underlying confounding fac-
torsand standardizing analysis methodology,
such asa propensity score-based analysis. The
number of participants with rare genomic
alterations are expected to be small, leading
to the difficulty of sufficient sample size for
randomized clinical trials. For microsatellite
instability-highmCRC, the firstindications of
immune checkpointinhibitors were obtained
from single-arm trials. It may be possible to
provide further efficacy evaluation by com-
paring outcomes in patients that are enrolled
inthese new single-arm trials tosynthetic con-
trol arms from pooled placebo data.

We are now planning a three-step analysis
for a no-placebo initiative, where a synthetic
control arm will be used in clinical trials of
patients withrefractory mCRC. As afirststep,
participants enrolled in trials with placebo
arms will be selected from the ARCAD data-
base based on the compatibility of patient
demographics, as well askey clinicaland path-
ological characteristics, compared to the new
trial. These datawill form the overall synthetic
controlarm. Inthe second step, patients inthe
top percentile for OS will be extracted from

Table 1| Efficacy for placebo arms in the salvage-line setting across refractory mCRC trials

Trial Drug Registration pariod No.ofplacebo  Median OS di : local ci : L ORR(%) DCR(%)
patients (months; 95%Cl) (months; 95%Cl)  (months; 95% CI)
CORRECT? Regorafenib  30/04/2010-22/05/2011 255 50;45-50 17:17-18 ND 04 15
RECOURSE'  TAS-0Z 17/06/2012-08/10/2013 265 53;46-60 ND 04 18
LUME-ColonT'  Nintedanib  14/10/2014-18/01/2016 382 6.0;5.2-70 14:14-14 14;14-14 0 n
NCICCO23°  Napabucasin  15/04/2013-23/05/2014 144 4.8;40-53 18;17-18 ND [} 1
FRESCO® Fruquintinib ~ 12/2014-05/2018 138 66:59-81 18;18-18 ND 0 123
TERRA' TAS-102 16/10/201315/06/2015 135 71;59-8.2 18;17-18 ND 0 146
CONCUR® Regorafenib  29/04/2012-08/02/2013 68 6.3; 4.8-76 17:16-18 ND 0 7
J003° TAS-102 25/04/2009-12/04/2010 57 66:4.9-80 10:10-10 10:10-1.0 0 14
FRESCO-2 Fruquintinib  09/2020-12/2022 230 4.8;40-58 181819 ND o 161

Cl. confidence interval: DCR. disease control rate: ND. not determined; ORR. overall response rate; PFS, progression-free survival.
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J / Surgeon involved
The controls shall with high Situation

not be released at Awareness

any time while the

system operates
autonomously

Human surgeon
directly and
continuously

. controls the
Human surgeon robotic system
is in charge for
all actions
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Development and Validation of a Model for Laparoscopic Colorectal Surgical
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Segmentation and Videos of Laparoscopic Procedures
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@ PATHWAYERER(ZH LV T, primary endpoint
+ Women treated with PAL + TAM had a significantly prolonged median PFS (24.4 40F {680 55 H \E =" —
months; 95% confidence interval [CI] 13.1-32.4) compared with PBO + TAM (11.1 O FRIE T EF AR (PFS ) NERISERLT

months; 95% CI 7.4-14.6), equating to a 40% reduction in risk of disease progression - t%ASCOZOZ:’)—G%%
or death (hazard ratio [HR] 0.602; 95% CI 0.428-0.848; 1 sided P-value from stratified

log-rank test: 0.002; Figure 2). @ Palbociclib®Tamoxifen&E D FHIZ L 58 A
Figure 2. Primary endpoint: Progression-free survival 7£ ) ﬁﬁﬁ?ﬁj{b‘\ﬁﬁﬂ (2024E 1 ﬁ )

N = =
100+ Median PFS, mos ‘ E 1/ > S :E =1
Events, n (%) (95% C1) HR@S%C) P 1: J\ af =
- PAL + TAM 61(670) 244 0.602 V.0U2
1-324 (0.428-0 848)
80 AM 2 1
(T4-14 6)
3
(el - oA TAM " . .
= — PAL + TAN Figure 4. Forest plot for progression-free survival by subgroup
> oan A
3 PBO + TAM PAL » TAM PBO + TAM
& 60 ® MedanPFS ms  m MedanPFS. mos
= Subgroup (95% CIy (95% CIP HR (95% CIf
w ET
@ Firstine ET 56 205(168-380) 58  127(57-203) 0521(0312-0817) -
@ _ Second.tine ET 35 112(58293) 37 109(54-131) 0707(0421-1.189)  -ef
— Menopausal status
- Pre penmencpausal 25 295 (162-NE 27 191 (3.9-184) 0378 (0.192-0.742) -
- Postmenopausal 66 24.0(11.2-323) 66 11.0(5.7-149) 0677 (0.456-1,005) .
-] Age, years
- 40 <€ 55 2004-293) S7  94(55-129) 0STI(QIV6087Z) =
“ 65 36 25 (11.7-NE 36 14.6(5.7-182) 0.561 (0.315-1.000) -
- ECOG performance status
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& 1 19 162(56-380) 32 0(18-11.0) 0592(0310-1.134) -
° - Geographical region
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20+ : Hormone receptor status
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Visceral metastasis
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B No 51 260(167-348) 43  110(50-165) 0500(0313-0828) -
Bone-only metastasis
9 205(38-NE) 7 ASD(IB-NE) 13%0(0319-8710) —fe———
82 238(117-324) 86  11.1(T.4-146) 0553(0389-0788)  *
D_ PICICA mutation
Posiive 2 W7(112-380 24 9(36-203) 0586(0.308-1.114) o4
T T T T T T T T T I ) I I 1 Negatve 62 228(112-324) 66  109(T4-148) 0565(0376-0848) -
ESR1 mutation
0 4 8 12 16 20 24 28 32 36 40 44 48 52 Posiive 12 112 (15-269 ) 72(16-NE)  0886(0312-2258) —a——
Negatve 78 203(187-331) 81 113(76-149) 0527(0%65-0762) +
BRCA1/2 mutation
Survival Time (mos) Posiice 5 54 (37-NE) 5 1.7 (1 6-NE) NE .
iegatve 85 27.5(167-331) 87 11.3(85-149) 0544 (0.382-0.776) -
Number at Risk
0 1 2 3 4
Ta " rc o4 e cq 17 .5 4 g e 1 s a —_—
PAL + TAM '] )y 54 ] 4 42 = p 21 " 0 Favors PAL « TAM Favors PBO + TAM
PBO + TAM 93 &4 53 a2 32 2 19 11 17 14 11 8 5 il
] 1for PAL
Cl, confidence interval, HR, hazard ratio; PAL, palbocidib; PBO, placebo; PFS, progression-free survival, TAM, tamoxifen g i _—
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Decentralized Clinical Trial (DCT) & (& 7?

DTRAICKDER

A clinical trial utilizing technology, processes, and/or services that create the opportunity to reduce or eliminate

the need for participants to physically visit a traditional research site.
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Direct-to-patient
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Wearable devices . —lp ﬁ * — I+
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ePRO/eCOA * k

Family doctors coordination
Home nurses
=
e-Lonsent @ K. Call center
Transform Research with DCT element
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ATLAS: Asian clinical Trials network for cAncerS
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WL S ZZAEEODZE (Hospital Kuala Lumpur, Malaysia)—

Infrastructure Program:
HKL

» Infusion pump and set

» Suction machine

= Vital signs monitor & trolley
» Digital column scale

» Diagnostic set

« Convective patient warning system
s Medical exam light

s Vein viewing device

= Dressing trolley (2 units)

= Haemodialysis chair {2 units)
» ECG machine

» For storage of clinical trial materials

Administrative

= Laser primter
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27" November (Mon)-

Timee

Topicse

9:00 -

12:00-

Orientationy
Overview of NCC and oncology clinical triz
Introduction of ATLAS project, meet the A

13:00 -

14:00¢

Review of the training schedule«
Introduction of Clinical Research Coordin

14:00 -

15:00-

Lecture on Phasel oncology clinical trials

15:00 -

16:00+

Facility tour«

16:00 -

17:00+

Participation in Phasel Team Conference |

20:30+#

Welcome party (Location: TBD)«

18:30 -

Day 2

28™ November (Tue)-

Timee

Topicse

9:00 -

12:00+

|
Shadow CRC, discuss clinical trials for canc *

13:00 -

14:00+

Observe IRB offices

14:00 -

15:00+-

Observe and discuss at the Department of

15:00 -

16:00~

Observe and discuss at Diagnostic Radiolo

Day 3

29" N

ovember (Wed)+

Time«

Topicse Location+

9:00 -

12:00¢

Shadow CRC, discuss Phase | trials for anticancer drug«

13:00 -

15:00¢

NCCH Japan

Shadow CRC, discuss Phase | trials for anticancer drug«

15:00 -

16:00+

[Tokyo)e

L

Observe and discuss at the Pharmacy Department~

]

Day 4

30" N

ovember (Thu)«

Time«

Topicse

9:00 -

12:00+

Shadow CRC, discuss Phase | trials for anticancer druge

13:00 -

15:00¢

Shadow CRC, discuss Phase | trials for anticancer drug«

15:00 -

16:00+

)

Observe Clinical Trial Involvement at the Interventional Radiology+ T

Day 5

1%t December (Fri)~

Time «

Topicse

9:00 -

12:00¢

Observe Phasel outpatient consultationse

13:00 -

14:00+

Wrap-up

15:30 -

16:30+

The University of
Tokyo Hospital
(Tokya)+

Workshop - Non-oncology facility (The University of Tokyo Hospital)«
Lecture on non-oncology Phase 1 clinical trial operations«
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A-TRAIN 6 cancers @) @) @) @) @) @) @) @)

HARMONY Breast @) @)

CHOICE Biliary @) © @) @) @)

Project O

CA_D NEW!! Colorectal @ O O O O

Cryo-RCT Lung O yAN YAN yAN

P-SBRT Pancreas O O O

Study A Sarcoma JAN yAN JAN yAN JAN yAN

Study B Breast N\ N\ AN VAN AN JAN AN

> interventional study © :activated, O: under preparation, A: under planning
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B Palbociclib@Tamoxifen & DR

B HARLIN TOETDO—ZEHGFDOS

+ Women treated with PAL + TAM had a significantly prolonged median PFS (24.4
months; 95% confidence interval [CI] 13.1-32.4) compared with PBO + TAM (11.1
months; 95% CI 7.4-14.6), equating to a 40% reduction in risk of disease progression
or death (hazard ratio [HR] 0.602; 95% CI 0.428-0.848; 1 sided P-value from stratified
log-rank test: 0.002; Figure 2).

Figure 2, Primary endpoint: Progression-free survival

100+ Median FFS_ mos
Events, n (%) [85% CI) HR (85% CI) P
- PAL + TAM 81(67.0) 244 0.602 0,002
| {n=d1) [13.1-324) (0.428-0 £48)
T R FEO + TAM 77 (828 111

LH in=43) [74-14 6)

404

Progression-free Survival [%)
L

204
0 T T T T T T T T T T T T 1
] 4 & iz 16 20 24 28 32 36 40 dd 48 52
Survival Time [mos)
Number at Risk
PAL + TAM 9 L] ] 53 51 45 47 38 kS 27 n 1 7 1]
PBEO + TAM e &4 52 42 2 2 19 17 17 14 1 [ g 1]

Cl, confidence interval; HR, hazard ratio; PAL, palbocidib; PBOD, placebo; PFS, ;."uqresblul'rfree survival, TAM, tamoxifien,

SCERLZCE

BE(C>2024FF 1 A 15 H G T I X EF L

Feh

Figure 4. Forest plot for progression-free survival by subgroup
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PAL + TAM PEO + TAM
n  Median PFS, mos n  Maedan PFS, mos
Subgroup (95% CIy (5% CIf HR (95% CIf
ET
First-line ET 56 205(168-380) 56 12.7(57-203) 0.521(0.332-0.817) -
Sacond-line ET 35 112(58-29.3) a7 10.9 (5.4-13.1)  0.707 (0.421-1.189) e
Menopausal status*
Prepenmencpausal 25 205(16.2-NE) 27 19.1(3.8-184) 0378(0.192-0.742) =
Fastmenopausal 66 24.0({112-323) 66 11.0(5.7-149) 0677 (0.456-1.005) -
Age, years
<B4 55 200 (9.4-29.3) 57 9.4(55-12.9) 0.573(0.376-0672) -
e65 36 325(11.7-NE) 36 14.6(5.7-182) 0561 (0.315-1.000) -
ECOG performance status
72 28.9(131-325) 61 13.5(9.4-165) (0.581 (0.388-0.870) -
ig 162 (5.6-38.0) a2 50(1.8-11.0) 0.592(0.310-1.934) -
swaﬂhlul region
Japan B8 293 (16.7-38.0) 449 19.3(7.2-148) 0.544 {0.352-0.840) -
Karea 12 185 (54-29.5) 19 10.81.8-22.1)  0.821{0.367-1.838) e
Taiwan [ 8.9 (53-NE) 18 10.1 (3.6-16.4)  0.785 (0.286-2.158) e
4 56 (3.5-NE) T 164 (11-NE)  0.606(0.120-2.075) ——
Hommone receptor statis
EF+ and PR+ 65 20.3(16.8-34.8) " 12.9(9.3-164)  0.565 (0.379-0.843) -
ER+and PR- 26 117 (58-29.7) 2 45(17-12.7)  0.525(0.276-0.009) .-
Visceral metastasis
Yas 40 168 (9.5-38.0) 50 11.3[7.4-148) 0.629(0.389-1.017) -
No 51  26.9(16.7-34.6) 43 11.0 (5.0-16.5) 0.508 (0.313-0.625) -
Bong-only metastasis
Yes 9 20.5(38-NE) T (1B-NE]  1.350 (0.319-5.710) —tr—
N B2  238(11.7-324) 86 |I ||J'4-|46'| 0,553 {0.386-0.785) -
PIKICA mutation
Foslive 28 20.7(11.2-380) 24 12.9(3.6-203) 0.586 (0.308-1.114) -
Negatve 62 238(11.2-324) B8 10.9(7.4-148] 0565 (0.376-0.848) -
ESR1 mutation
Pusnwu 12 112(1.6-26.9) a 7.2(1.6-NE]  0.866(0.332-2.258) —
T8 29.3(167-331) a1 1.3 (7.6-149) 0.527 (0.365-0.762) -
Mﬁl!ﬂm
Pasitive 5 54 (3.7-NE) 3 1.7 (1.6-NE) NE -
Negatve: a5 5(167-33.1) a7 11.3 (8.5-14.9]  0.544 (0.382-0.776) -
0 1 2 3 4
Favors PAL + TAM Favors PBO + TAM
HR (25% CI}

v, TAM, tamaoxifen.

T, 'w HR.
s phaticydi nt, 'nl 4.5-hisp ||U.,J|1Jlt' 3 kinase catalytic subunit aipha gene:

esponding two-sided 95% Cl for PAL arm

ESRT. estrogen
PAL, palbocici; PBO, placebo,
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BTK inhibitor
Ibrutinib

Acalabrutinib

Zanubrutinib
NF-kB pathway PI3K pathway
| J

Tirabrutinib

Pirtobrutinib, etc B-cell proliferation and survival
Munakata W, et al.: Drugs of Today 2021,57:277.

C§b EiAHRREYI—
e th kT >
National Cancer Center Hospital



REREE R /NIEICI T SBTKFE E#l

O Ibrutinib A REEDO R RER > NIEICH T BB ER
B RS PIEMERYL /B BB 81% (22/27, 95% Cl 62-93%)

B TREPRIBEWHERYNIE: EXHEIE 69% (9/13, 95% Cl 38-91%)
Grommes C, et al.: Cancer Discov 2017;31:731.
Grommes C, et al.: Blood 2018:132 (Suppl. 1) :2965.

O Ibrutinib2F LB WO PRMIERV/NIEICH TSR TR
B MD7Z A=) At B— A=AV T DI INERRIN—T HS5DETHBREHT
B ZREPIREERYNE: FHEIS 60%(6/10, 95% Cl 26-88%)
Lewis KL, et al.: Br J Haematol 2021,192:1049.
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SLL, MZL, WM) or CLL REE2/0I/07) M 100% (2/2)

® Age =20 years Cohort 2 B ERME 100%(1/1)
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\ Munakata W, et al.: Cancer Sci 2019:110:1686.
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Anti-EGFR antibody An tHERZ ntibody Anti-HERS antibody
60 (Cetuximab) 60 (Trasutuzuma b)
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A _ Mouse with an orthotopic pancreatic tumor xenograft
84Cu-NCABOO1 S‘Cu—cielux1mab _ — -
2 200 | ! o 400 \ % |

8 | 8 | b
100+ I“ 200 ' E‘*‘
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Pixel position Pixel position o)
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Cell binding assay Competitive inhibition 3
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é 80 3 80 B
E) 60 :g 60 - x
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=
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v NCABOO1(dCHOMIII CIS S51STcsd. Sp2/0ZfEMYT Matsumoto H., Yoshii Y. et al. Pharmaceuticals 2021
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2. IR EFERNISSEERHEOISS S ERA M Matsumoto H. et al,, Pharmaceutics 2022, 14, 1928
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