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| Welcome Message from the President |

Dear colleagues:

Welcome to JSGCT2022 in Fukuoka, JAPAN!

It is my great pleasure to have you all at JSGCT2022- 28th Annual Meeting

of Japan Society of Gene and Cell Therapy.

The theme of the annual meeting is ‘Opening the 2nd Quarter for Gene and Cell Therapy’.

Gene therapy, which was initially launched to great fanfare from first clinical trial for ADA deficiency
in 1989, did not demonstrate desired clinical results and had been plagued by a series of side effects
since 1999. While many researchers have abandoned gene therapy, some who believed in its potential
persevered in their studies, finally resulting in the approval of some epoch-making new gene therapy
drugs. Our missions in the next decade should include to expand these successes to great fruits for

human healthcare, beyond the scope of government, industry, and academia.

We all look forward to the enthusiastic and heated discussions that will be a perfect match for Hakata’s

hot summer days.

With my warmest regards,

Yoshikazu Yonemitsu, M.D., Ph.D.
President of JSGCT2022
Professor, R&D Laboratory for Innovative Biotheraneutics

Kyushu University, Graduate School of Pharmaceutical Sciences
Fukuoka, JAPAN
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| General Information |

B Meeting Schedule
July 14 — 16, 2022

H Venue
Hakata International Exhibition Hall & Conference Center
2-22-15 Toko Hakata, Fukuoka city, Fukuoka 812-0008, Japan

B Registration
Online registration only.
No registration fee payment on site in cash is accepted.

Pre-registration On-site registration
Category Fee & Date Fee & Date
Until July 7th (From July 14th to 16th)
JSGCT Member 12,000 JPY 15,000 JPY
Non Member 20,000 JPY 30,000 JPY
Graduate Student 3,000 JPY
Student ™! Free
Get Together
July 14 (Thu.) 19:00 ~ 21:00 3,000 JPY (Student: Free)
Venue: Asahi Beer Community Hall
Welcome Reception *
July 15 (Fri.) 19:00 ~ 21:00 .
Venue: Oriental Hotel Fukuoka Hakata Station 5,000 JPY (Student: Free)
3F YAMAKASA

*1 Student needs to adduce verification card.
*2 All categories can apply.
The number of participants is limited. Please apply as soon as possible.
*Registration Fee Includes: Participation in all sessions. Exhibition & Pitch presentation, Abstract Book (PDF)

B Method of Payment
Method of Payment: Credit Card only (VISA, MasterCard, JCB, AMEX, Diners Club are accepted).

B Reception Desk Hours
Reception desk is located on 3F Lobby.
July 14 (Thu.)  8:00 ~ 18:00
July 15 (Fri.) 7:30 ~ 18:00
July 16 (Sat.) 7:30 ~ 14:30

*Please submit a “Health Check Sheet” at the Reception desk when you come to the venue.
In exchange for the sheet, you will be given a “Name Card”.

BJSGCT Board Meetings
July 13 (Wed.) 17:00 ~ 18:00 (2F Room 209)

B Councilors Meeting
July 14 (Thu.) 8:30 ~ 9:30 (3F Room 304)

B Business meeting
July 15(Fri.) 13:00 ~ 13:50 (3F Room 302 & 303)
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B Exhibition
The Exhibition room is at 3F 305 & 306.
July 14 (Thu.) 9:30 ~18:30  %Pitch presentation:10:30 ~ 11:30 / 15:00 ~ 15:30
July 15 (Fri.)  8:30 ~18:30  3%Pitch presentation:10:30 ~ 11:30 / 15:00 ~ 15:30
July 16 (Sat.)  7:30 ~ 14:30

B Corporate Seminars / Tea break Seminars
No tickets will be distributed

B Cloak
Cloak is located on 3F Lobby.
Be sure to keep valuables in your possession at all times.
July 14 (Thu.)  8:00 ~ 18:30
July 15 (Fri.) ~ 7:30 ~ 19:00
July 16 (Sat.)  7:30 ~ 17:00

BInstructions for speakers in oral presentation

1. The language for oral presentation is either Japanese or English.

2. No simultaneous interpretation will be provided.

3. Application software for preparing presentation data should be PowerPoint 2007/2010/2013/2016.

4. Ifyou have prepared your presentation data on a Macintosh PowerPoint, please check that your presentation
functions correctly in a windows-based environment, or bring your own PC in order to avoid display problems.

5. Use standard font (e.g. Arial, Helvetica, Times, Times New Roman) in preparing your presentation to avoid
conversion errors.

6. All authors required to disclose any conflict of interest with sponsoring companies.
For oral presentations, please include the slide disclosing the state of COI in your PowerPoint presentation
after your title slide.
(You can download sample template from Call for Abstract page on your website

https://www.c-linkage.co.jp/jsgct2022/coi.html)

7. To avoid the possible spread of computer viruses, please scan your presentation files beforehand with update

anti-virus software.
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BPC Preview Section

1. Please bring your presentation data in a USB flash memory on your own laptop PC, at least 30 minutes prior
to your presentation to the PC Preview Section to complete review of presentation data.

2. On-site operating system will be Windows 10, PowerPoint 2007/2010/2013/2016.

3. Please place all video clips linked with the PowerPoint presentation into a single folder. Video file should be
WMV or MPEG1, MPEG4.

4. Ifusing a Macintosh or you’re PowerPoint presentation includes moving images, please bring your own PC
and back-up data to make your presentation.

5. Presentation data loaded on the conference PC will be completely deleted after your presentation by our
staffs.

PC Preview Desk is located in front of Exhibition room on 3F.
July 14(Thu.) 8:00 ~ 18:00
July 15(Fri.) 7:30 ~ 18:00
July 16(Sat.) 7:30 ~ 14:30

12




B Laptop users

1. Macintosh users are requested to bring your own PC.

2. Turn off any sleep functions and screen savers beforehand.

3. Cable connector used at the venue for image output is D-sub 15 pin connector or HDMI. Please bring your
own connector conversion adapter if necessary.

4. After checking your data at the PC Preview Section, please bring your PC to the “Operating Desk” near the
speakers’ podium in the session rooms.

5. Please pick up your PC at the Operation Desk after your presentation.

B Time allocations for presentations
The speakers of Plenary Session will be given 15 minutes in total.
(12 min. talk followed by 3 min. discussion)
The speakers of Oral Sessions will be given 12 minutes.
(9 min. talk followed by 3 min. discussion)
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Access

Access
Venue: Hakata International Exhibition Hall & Conference Center
13 min. walk from “Chikushi gate” of JR Hakata Station

* 13 min. walk form “Exit East No.4” of Hakata Subway Station
* 11 min. walk from “Exit No.7” of Higashihie Subway Station

& Bus +From JR Hakata Station

2 min. walk form Bus stop “Toko2-chome”
4 min. by bus from Bus stop “No.14” of Hakata Bus Terminal to “Toko2-chome”

@ Train

* From Fukuoka Airport

1 min. walk form Bus stop “Toko2-chome”
8 min. by bus from Bus stop “Fukuoka Domestic Bus Terminal South” to “Toko2-chome”

Access map akata Internationa o
bitio all &
onference Cente Y
Marukyo
0 Q
o
Toko2-chome
&
&
0,50 About
*P‘\". 11 minutes
walk from Toko
Hakata Higashihie elementary’
Bus AW Subway Sta. school -
= Hakata Subway St ] o
akata Subway Sta. .
exit east No.4 v Blnentryschool

|| Higashihie Subway Sta.
exit No.7

1S eleyey
'Els
e,

Hakata Station
Bus stop No.14
area map 30. ?zlj‘tesg? 37,
39, 39 (rapid).
39B. 73. 139.
139 (rapid)
taxi
=
T Hakata
taxi Y = o [ ] Subway Sta.
2 § g’g. exit east No.4
> ~+
= Q
(7))
4
o Hakata Sta.
Chikushi gate
Mol I
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Map of Surrounding Areas

Fukuoka Airport area map

Domestic Buses departing from

Bus the north of the bus terminal
Terminal doesn’t stop at “Toko 2-chome”.

Fukuoka Airport
(Domestic Terminal)

Domestic Bus
Terminal South

Rl e Fukuoka
39. 39 (Rapid) X kuko_mae
139. 139 (Rapid)

Route No 37

Venue area map

\(Q Marukyo

Bus stop
Toko2-chome

Hakata International
Exhibition Hall &

Conference Center

\(:0
R W
<O ,60
¥ 3O To Higashihie
A \l Subway station
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Day 1 July 14 (Thu.)

Room 1

3F 302 -303

Time Table

Exhibition
Room
3F 305 - 306

8:00 e e
30
8:30-9:30
Q:00) v+ eeee ekttt e Councilor's meeting .
30 9:25- Opening Remarks
9:30-11:00
Plenary Session 9:45-11:35 9:45-11:09
0004 , Symposium 1 Oral Session | Exhibition
Chairs: Hiroshi Fukuhara/Yumi Kanegae
Ocular gene and cell therapy Cell Therapy
30 (Eor)) Chairs: Toya Ohashi/Yasuhiro lkeda Chairs: Yutaka Hanazono/Hiroaki Kinoh
Speakers: Yoshinori Oie
Michiko Mandai (Eor)) 10:30-11:30
11:00 Koji Nishiguchi Pitch
11:00-11:50 i i ; .
Hiroshi Tomita
Educational Lecture 1 Yusuke Murakami presentation
304 Chair: Kenzaburo Tani )
Speaker: Makoto Tsuda
0)
12:00
12:00-12:50 12:00-12:50 12:00-12:50
Corporate Seminar | Corporate Seminar Il Corporate Seminar llI
304 Chair: Yoshikazu Yonemitsu Chair: Dr. Naohito Hariganeya Chair: Seiichi Tada
Speaker: Hiroshi Shiku Speakers: Peiging Zhang/Kenichi Horiuchi Speaker: Naoki Hosen
(Miltenyi Biotec KK.) (Pall Corporation) (Scrum Inc)
13:00 L
13:00-13:30 JSGCT Chairman’s Lecture (J)
Chair: Yoshikatsu Eto Exhibition
Speaker: Ryuichi Morishita
30
13:30-14:00 Special Lecture (E) s 13:30-15:00 , 13:30-14:42
Chair: Noriyuki Kasahara ymposium Oral Session Il
14:00 Speaker: Anna Maria Ranzoni Gene Editing & Mitochondria Manipulation
’ 14:00-16:00 Chairs: Kohnosuke Mitani/Ken-Ichi Wada Cancer®
. . K Speakers: Beverly Y. Mok e e A .
Presidential Special Program 1 Yuma )\/(amada Chairs: Ken-ichiro Kosai /Hiroshi Tazawa
304 ASGCT/ESGCISGCT Joint S i Ken-Ichi Wada
/! oint Symposium Teukasa Ohmori (Eor))
Chairs: Matthew Porteus
15004 Noriyuki Kasahara/Takafumi Nakamura
’ Speakers: Hildegard Biining 15:00-15:30 Tea break seminar | 15:00715:2% Tez\a{brﬁakgeminar I 15:00-15:30
Juan A. Bueren Speaker: Yuichi Yotsuyanagi alre Yul Raraca. Pitch
304 Hans—Peﬁer Kiem (QIAGEN K.K.) Spe?éﬁkoyfauchgﬂlfc?')gak' presentation
S“a.”glo'”g Gao 15:30-17:00 15:30-16:42
yuichi Morishita S ium 3
) ymposium Oral Session Il
16:00 Vector Development Cancer®
16:00-18:30 Chairs: Takashi Okada/Yumi Kanegae
JSGCT Special Program Speakers: Keiji Itaka Chairs: Shuji Kubo/Hajime Kurosaki
30 : i . Michinori Kohara
COVID-19 \tlggrc]:;soa?eg;sene based Hiromi Hayashita-Kinoh (EorJ)
9 Jessica M. Tate 16:42-18:18
) (Eor)) .
17:00— Chairs: Oral Session IV Exhibition
Ryuichi Morishita/Yoshikazu Yonemitsu 17:00-18:30 Vectors@
Speakers: a/leerlijslzri\i/:oore Symposium 4
304 ; i Cancer Gene Therapy 1 Chairs:
m)r;]k.o q{lorll?(ubo i Masashi Urabe/Hiromi Hayashita-Kinoh
H'Ic o 'eln\‘nak a Chairs: Yasutomo Nasu/Masato Yamamoto
1800 Y'rOT]C,’” Aa igaml Speakers: Mizuho Sato-Dahlman (Eor))
Rl asuhiro Arakl Hiroaki Wakimoto
Naoki Hosen
(Eor)J) (Eor))
30
19:00

% 19:00-21:00 Get together (Asahi Beer Community Hall)
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Day 2 July 15 (Fri.)

Room 1

3F 302 -303

Exhibition
Room
3F 305 - 306

8:00 e e
30
8:30-11:00 8:30-10:00 8:30-9:42
Presidential Special Program 2 Symposium 5 Oral Session V
9:00 Oncolytic virus o
el Chairs Chairs: Tomoki Todo/Toshiyoshi Fujiwara Genetic Diseases
Irs: Speakers: Khalid Shah . " ]
Shinichiro Ueda/Yoshikazu Yonemitsu P Chae-Ok Yun Chairs: Toru Uchiyama/Naoya Uchida
30+ o Ryuhei Okuyama (Eor)) Exhibition
Speakers: Hiromichi Shirasawa Ken-ichiro Kosai
Shinichi Okudaira Hir(E)Shi Tazawa 9:42-11:18
10:004 Hiroyuki Kanoh (E) Oral Session VI
10:00-11:30
W) Symposium 6 vectors@
30 Young investigators session: explore Chairs: Hiroyuki Nakai/Naoya Uchida
a new era of gene therapy research
Chairs: Fuminori Sakurai /Makoto Otsu (Eorl)
Speakers: Keisuke Nimura 10:30-11:30
11:00 Shigeki Yagyu Pitch
11:00-11:50 Yoko Endo-Takahashi resentation
Educational Lecture 2 Akitsu Hotta P
304 Chair: Hideki Mochizuki )
Speaker: Yoshiyuki Sankai
0)
12:00 - - -
12:00-12:50 Corporate Seminar IV 12:00-12:50 Corporate Seminar V 12:00-12:50 Corporate Seminar VI
Chair: Naoyuki Yamada Chair: Torayuki Okuyama Chair: Toru Uchiyama
30 Speakers: Akihikp Kondp Speakers: Rygighi Morishita. Speak: Yasumichi Hitoshi
Kazuhisa Uchida Akihiko Murakami (Kiko Tech Co,, Ltd.)
(Synplogen Co.,Ltd.) (AnGes, Inc.)
13000 e e
13:00-13:50
Exhibition
30 Business meeting
14:00 TS LT PSSP PP PO OSSP P PO PP PR PSPPSR PP P PR PP
14:00-14:40 President's Lecture
Chair: Yasufumi Kaneda
Speaker: Yoshikazu Yonemitsu
30 ]
14:40-16:40
15:004  Presidential Special Program 3 - -
G d Cell Therany: Industrial Views 15:00-15:30 Tea break seminar Ill (J) | 15:00-15:30 Tea break seminar IV (J) 15:00-15:30
enean py: Speakers: Nobuo Ogita/Kentaro Toriumi Speackhe"’;ﬁgﬁ,']‘g;ﬁlzagﬁgaama Pitch
30 Chairs: Ei Yamada/Koichi Nakao (Thermo Fisher Scientific) (Cytiva (Global Life Sciences Technologies Japan))| presentation
Speakers: Tohru Hirose 15:30-17:00 15:30-16:30
:\(/”hﬁ_lio KObSa%’_iSii Symposium 7 Oral Session VI
oshitsugu Shitaka ;
16:00 Junichi Mineno Regulatory Sciences Cancers®
Mitsuaki Chujo Chairs: Akihiro Kume/Eriko Uchida Chairs: Hideki Kasuya/Hiroaki Ikeda
Speakers: Eriko Uchida (Eor))
30 (J) Keisuke Okamoto/Mika Sasabuchi
Akira Sakurai 16:30-17:42
16:40 ~ 18:40 ) Oral Session VIII
17:00-|  NATSJ-JSGCT Joint Symposium 7001830 Clinical Trials Exhibition
Non-viral Therapeutics Syn’ipositim 8 Chairs: Yozo Nakazawa/Toshihiko Okazaki
Chairs: Neuromuscular Disorders (Eor)J)
30 Takanori Yokota/Yasufumi Kaneda Chairs:
Speakers: Takanori Yokota Shin-ichi Muramatsu/Hideki Mochizuki
Takeshi Wada Speakers: Kazuhiro Muramatsu
18:00+ Kanjiro Miyata Noriko Miyake Lo
Yasuyoshi Kimura/Hideki Mochizuki Sandra P. Reyna
Tojo Nakayama Tatsushi Toda
(_J) (E or .J)
30
19:00

% 19:00-21:00 Welcome Reception (Oriental Hotel Fukuoka Hakata Station 3F YAMAKASA)
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Day 3 July 16 (Sat.)

Exhibition

Room
3F 305 - 306

Room 1
3F 302 -303
8:00 e
30
8:30-11:00 8:30-10:00 8:30-9:42
Presidential Special Program 4 C-iseyr:re]t’i)co;:;le?sgs N Oral Ses(;chnP:XI
. eurogenic, thalmic,
9007 CAR-T/TCR/NK and beyond. Chairs: and Musgulo—skeIF:etaI Diseases
Breakthrough technologies for solid tumors| Masafumi Onodera/Torayuki Okuyama
Speakers: Toru Uchiyama Chairs: Seiichi Nagano/Akiko Ishii
304 Chairs: Hiroshi Shiku/Yui Harada Hiroshi Kobayashi (Eor))
Speakers: Hiroaki lkeda Karin Kojima
Hiroshi Fujiwara R(eEIkO j\)rakawa 9:42-10:54
i or
10:00 ?;Ln gag\? ko Oral Session X
ty Rezvani 10:00-11:30 Vectors®
Yui Harada Symposium 10
30 (Eor)) Cancer Gene Therapy?2 Chairs: Yukihiko Hirai/Hiroaki Mizukami
Chairs: Kazunori Aoki/Takafumi Nakamura Eor)
Speakers: Kazunori Aoki (EorJ)
1100 Takafumi Nakamura
: 11:00-11:50 Koji Tamada
. Tomomi Nakahara
Educational Lecture 3 )
304 Chair: Yasuhiro Ikeda
Speaker: Masayo Takahashi
()
1200 ...........................................................
12:00-13:00 12:00-13:00
Corporate Seminar VII Corporate Seminar VIII
304 Chair: Tatsuji Enoki - S C::Q;E%iﬁ%ﬁgggata
Speaker: Naoto Hirano 12:30- P ’ Takanori Yamaoata
(Takara Bio Inc.) Training Course Reception (Novartis Pharma K K)g
13:00 —
13:00-16:30
13:10-14:40 13:10~14:34
| Symposium 11 .
30 Regenerative Medicine & Oral .Ses§|0n X
Cardiovascular diseases Basic science
14: Chairs: Katsuto Tamai/Hironori Nakagami Chairs:
00 Speakers: Shigeru Miyagawa 7th Gene Therapy Clinical Trial Shigeki Yagyu/Hiromi Hayashita-Kinoh
Yuichi Oike Training Course
Katsuto Tamai (Eor))
30 )]
14:40- closing Remarks
]500 M, 00000000000000600000a0000a00000000000aaG00a0ac0000ac00x | | - - .0 o 0 60000660090 0600966000a00009G0000060000a000a9G06000500
30
‘]600 M, 00000000000000600000a0000a00000000000aaG00a0ac0000ac00x | | - - .0 o 0 60000660090 0600966000a00009G0000060000a000a9G06000500
30
‘]700 M, 50000000000000000960000000000600000C00000660086000a0E00 ||coE0000aa00a0660600600000000056600060008G0E000000a00a0a6600 ||0866000000000600006000000900E66000600005a060666000000006600
30
‘]800 M, 50000000000000000960000000000600000C00000660086000a0E00 ||coE0000aa00a0660600600000000056600060008G0E000000a00a0a6600 ||0866000000000600006000000900E66000600005a060666000000006600
30
19:00

Exhibition
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Tar g A

BEERFEE()
7H14H (k) 13:00~13:30 144
PER I SRIE (— e R B FE AT M S BRI IE & v & — &B ST IR SERT,
R AR K 4880%)
BRI
AT w— (KR

2RFE ()
THI5H () 14:00~14:40 #1544
BESe s B &l CRBOR)

BB A Z WS HE B LW NK fERE 7 = 7 # 4 7" GATA-NK DR FIFE
K HA OUNRZER B AIFTERE)

EERERITHE (Eor))
—COVID-19 Vaccines as gene-based technologies-
TH14H (k) 16:00~18:30 #5143
FEFe t Y E— (CRPUOKR%)
Kt B OUN KPR B0 FEBE)

mRNA as Medicine
Melissa Moore (Eleanor Eustis Farrington Chair of Cancer Research/
Professor, RNA Therapeutics Institute/
University of Massachusetts Medical School/
Chief Scientific Officer, Platform Research, Moderna)

IOFWMAEATEZT 7 F Y RIERED ¥ T ) TR EERDITTS
Ak R CletkeE RREERZET BEBRT 2 F 2 FHL vk v v —)

a3IJ 5 4 OpgE
AT (7 7 4 F—R&D A& IHHE)

COVID-19 77 /7 I A NARZ =9 2 F VORZELEM TR 75 ANDEA
Mt iR (7 A b5 ¥ 2B aH BISEBTAR)

COVID-19 DNA 7 7 F Y hi3E
gl BEE KUK R BRI FR R RIS S:)

PRI F I AL NAT I F VORESHEDAED FHITOWT
FAR REBA CRRSZATBUE N BESE S e B e e & B )
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SRFHIEE (B)
ASGCT/ESGCT/JSGCT Joint Symposium
THI14H (K) 14:00~16:00 45143

JEE - 50 Mz (University of California, San Francisco (UCSF))
A B (BEIOKZEEE 2EER R 22 F))

Improving efﬁcafc;y of Adeno-Associated-Virus (AAV)Hvectors for in vivo gene thqra{)§
Hildegard Biining (Institute for Experimental Hematology, Hannover Medical School, Hannover, Germany/

REBIRTH - Cluster of Excellence, Hannover Medical School, Hannover, Germany/
German Center for Infection Research (DZIF), partner site Hannover-Braunschweig)

Long-Term Follow-up of the Phase 1/II Gene Therapy Trial in Fanconi Anemia-A Patients
Juan A. Bueren (Hematopoietic Innovative Therapies Division,
CIEMAT/CIBERER/Fund. Jiménez Diaz, Madrid, Spain)

Targeting hematopoietic stem cells for ex vivo and in vivo gene therapy
Hans-Peter Kiem (Director, Stem Cell and Gene Therapy Program/
Fred Hutchinson Cancer Research Center)

The next generation of AAV gene therapy
Guangping Gao (Director, Horae Gene Therapy Center and Viral Vector Core,
Co-Director, Li Weibo Institute for Rare Diseases Research,
Professor of Microbiology and Physiological Systems,
Penelope Booth Rockwell Professor in Biomedical Research,
University of Massachusetts Medical School)

Plasmid DNA-based Gene Therapy: From Regenerative Medicine to Vaccine for COVID-19
AT w— (KRBky)

SREFHIEE2 ()
- BEERFRMBICHT 2RMBIE L RH - FHMIEEFEZE RS -
THI5H (&) 8:30~11:00 1%

BER - R —BR GRERRZRZBER AR JER  ERRIEBLAE)
Kl A OUNRERFEBEIE A SERE)

Avrayryay @A FRE - EPREZIRY % < GRS
STIY || ORI PNE PN 278 S0 S AT

DMk & 7 7 & A DB K O
FIR O (MSD #atlatt)

T BRSSO 2671 B O JOIBRAS ARG 12D T
BUOE H— (RIS PR ARG R O RRAE)

FHERHFRLG O BIR & S RRIEICRKS 5 i 4 O RE
N U522 (—RtFEATAERBEA J R—Y 3 v 7+ —F 5 (FIRM) /7 A5 T A8k 4%)

WANVTF A ARy vay
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SRERIEE3 (J)
—Gene and Cell Therapy: Industrial Views—
THISH (&) 14:40~16:40 15
FEER I % (7 v Yz ABK&EH)
e Dh— (¥ h 554 Fkatlh)

I 25T 4 ADHINEHE B 5 T-HHRBTE~ O HLA
B W (VT4 2 7 7 —<BAAEH)

AP PSRTIRIC IV 2 388 TR O B FE RN
PHERF (7 7 4 F—R&D & &)

HINEIE R - 5 T RBOREERICINT 727 A7 5 AR Y HlA
B S (7 AT 9 AR AD)

BIETRBICBIE Y I FNALADRI Y a v
Y i (5 H 554 F A

T A3 FRY 7 =12 & 58RO e
i RE (7 v Y Al A

2RYFRIEE4 (Eor))
—-CAR-T/TCR/NK and beyond: Breakthrough technologies for solid tumors—
TH16H (1) 8:30~11:00 #H1&Ys
FER T BRI W (SERPRPBRESRVEF  WRLDs A SRERHRY)
B O RSP RZPBEIEAZEbE)

TCR-T ##i% « JWHTMNTE & WS — ko %illiz HiE LT
W KW (RRERY KPRl IR i 7e Rt Wi e o0 i)

FIBASANZHTF % CAR-T HIREDEIEINA ALy V=7 Y v 7
BRI Bh (SERPRFREZRVIER WAL A RIERRT)

iPS MR &2 7z, BARIBEBBD 72D CD8 ¥ 5 — T filfd. NK Hilo ik
¥ B GURRZEHERE)

NK cells: next generation cell therapies for cancer
Katy Rezvani (University of Texas, MD Anderson Cancer Center)

Wi7=7e NK RERHIREGH : GATA-102 2SEDEIEHSS 2 089 2 ~WoBiit fe @it ¥~
BEH R UMK R AR AR JE )
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FFRlE8E (E)
TH14H (K) 13:30~14:00
JEE R0 Mz (University of California, San Francisco (UCSF))

Publishing Clinical Research at Nature Medicine
Anna Maria Ranzoni (Nature Medicine)

BEFET()
7TH14H (K) 11:00~11:50
PER s 4y W GRRORS e A B 22 0F 78 iT)
i ADEYERIC B 2 il 1% £ 4T
HE o B JukE)
BEFE2()

7TH15H (%) 11:00~11:50
R R R (KRR RFERESRGER MiRPE)

RIS - MR BOBREF LI E RIS 2T A N2 AL ) R—a v
~ZLT (A4 =27 A x {EB#E] 12 & %W 4% % Phik~—~
M 32 GRS ¥ AT AR, A4 N= 7 2%t v ¥ —, REHATHMRENELy ¥ —
CYBERDYNE #a&4t)

BEE3())
7H16H (1) 11:00~11:50
PEE MH OBERE (BT RSRESES RRR)

HEEERREE AT FTIVAT L AV
B BUS Mt v s v a7 WA T A vy =Wk igetk v ¥ — Vi kY RARA)

NATSJ-ISGCTY 34V bV RIT L))
—Non-viral Therapeutics-
—RBBEZE AN E LTz Non-viral Therapeutics DERBIRR —
THISH (&) 16:40~18:40

BEE AR BEAR CROGCPERL SRR At o2 0B (i fhke L) )
EAI S PN D)

ML % BE 1 TR N 7 v 2 A SR 19
BEH RS CROPRRRRE R AR B 2 08 (e AL )

HIBEEEED A A TE & B A TE 2 i | & 2 2 Bl 1Bl
MH SR CRECERRF)

MIBEEZ TS - HEORIENTFF /7 EEE
WM GRRURY R¥BETHRFZER <7 ) 7V T8 ER)

FEBLESEIC X 2 it b 163 O Joe i
AR HER. 2 BB ORPORERZBE R R ZER  AhERL)

FAIE SR 2 IO 7o i D AR S 09 2 SR BE e o0 e 2 & 3
il dEBk (= 3= FERERZR A b 2 /NREEE MO R K )
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VRITL())
—Ocular gene and cell therapy-
—ERRIsEE O aER BT aE—
TH14H (K) 9:45~11:35 424

BES KMl RO R R R B iR A R HRER 0 i )

S1-1.

S1-2.

S1-3.

S1-4.

S1-5.

=
w

S2-1.

S2-2.

S2-3.

S2-4.

S2-5.

MH HER (B RaEPRsril  IAeE)

FANE L2 13 DA R R
RF B CRBOR R F B R FE R IR 8%

ES/iPS #ilji R HESEHLRE 2 I 7 M R AR 39 2 R PR
BAC EY (AR E 7 A & v 5 —dikE)

MR FAVEIC K 5 7 2 SRR TR
P R (ERE)

ATV 23T 4y 7 BIEF 2R LB 0 720 O 85 Fih
wHAk Ca TR

DML IR -0 it DR R - 2 o> 2 MBS A -
HE #ifr OUNKRPRFBERAEE  IEF)

I VRIIL2(Eor))
—-Gene Editing & Mitochondria Manipulation—
—7/LREEI NIV RUTIVIZT VT -
TH14H (k) 13:30~15:00 #5224
PEREZN (BEERKRY)
A f— CuHRE: BAL e

CRISPR-free Base Editor for Precise Editing of Mitochondrial and Nuclear DNA

Beverly Y. Mok (Merkin Institute of Transformative Technologies in Healthcare, Broad Institute of MIT and Harvard,
Cambridge, MA, USA/
Department of Chemistry and Chemical Biology, Harvard University, Cambridge, MA, USA./
Howard Hughes Medical Institute, Harvard University, Cambridge, MA, USA/
*Current affiliation: Molecular Engineering Lab, Institute of Molecular and Cell Biology, A*STAR,
Singapore)

I Fa Y FY 7 DDS 2R & L s il i~ o phik
I B CLiEE R AEBeE A ekt~ JST - AIFERIBFIE IR 33E)

<A 7Tt ARG ba vy B 7 ) AR
AW O kZ BLA0F7ET)

BUAR Cas 277 7 AR O W HETE
K#HE " (HRERREPR TR R B A L TR )

Advancing Homologous Recombination based Genome Editing of Hematopoietic Stem Cells
Matthew Porteus (Department of Pediatrics, Stanford University School of Medicine)
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2 VRIIL3(Eor))
-Vector Development-
N7 2 —RE—
THI4H (K) 15:30~17:00 #5244
FEEe M MBS GRRRZEEFEMZENT @5 T - Mkt v ¥ —)
B ILHE GRURERERKRY - REERFIIEL v 5 —)
S3-1. mRNA RS DR IHHA~DIEH
ik B GROREREFIRY AR LS WE2EAT)

S32. 7T IANART F =R 7 =TI VAR ¥ —iZ KB COVID-19 WM & 2ol
N EE CROsUR PR E R A JE0T)

S$3-3. MSC %6 L7-iEHIR AAV X2 ¥ —IC X 5388 1R
B KR ORRORPEERAZET @A T - filedit > 5 — O 8REFD )

S3-4. Robust AAYV Purification Platform Tolerant of Changes in Harvest Material
Jessica M. Tate (Thermo Fisher Scientific, Patheon)

S VRIYLA(Eor))
—Cancer Gene Therapy 1-
—EELFRBDERICRT R MiES —
TH14H (OK) 17:00~18:30 424

FEE C 0ZE PR (BILERE)
1A IEA (University of Minnesota)

S4-1. Engineering of the cancer-targeted oncolytic adenovirus for systemic therapy of advanced cancers
Mizuho Sato-Dahlman (University of Minnesota)

S4-2. Preclinical development of oncolytic virus therapies for malignant brain tumors using cancer stem-like cell-based
models
Hiroaki Wakimoto (Massachusetts General Hospital, Harvard Medical School)

-
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7
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S4-3. ZFEPEERIEIC A9 5 CAR-T ML
I M ON o Ny N Ve S v e )

VRIS (E)
-Oncolytic virus-
— A IV AL~
THI5H (£&) 8:30~10:00 #2434
WA TR JURL CRGORSICRIERIENT  SeMBEMIgEL ¥ & —  JElAs A hNsF)
R g (IR RFRE R AR ATER b E)
S5-1. Gene Edited and Engineered Cell based therapies for Cancer: From Bench to Bedside
Khalid Shah (BWH, Harvard Medical School)

S5-2. Addressing the challenges of conventional oncolytic virotherapy
Chae-Ok Yun (Department of Bioengineering, College of Engineering, Hanyang University, Seoul, Korea/
GeneMedicine Co., Ltd., Seoul, Korea)

S5-3. IL-12 FEBIIDS AT ™ A )V A % IO 72 B R NE IS 5132 i ™ £ U A itk Bi s
Byly FFE (BMRY REEEE BEFH

S5-4. Y234 € VR )ISPEZ R FRMHRIETL 7 5 7 7 4 VA ¢ JEREEZE D S 55 11 HIEAR £ T
ANRAE— BB (R R o KPR A7 B IR B R A W) T S0 R 2% i)

$5-5. 7 1 5 — LRSI E I 7 4 0V AL DR FIFEDBIH
HE K (IR R B AR A O ZERHN AL S V22 B LK 225 B DR A JE el 76 & > & —)
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IVRITL6())
-Young investigators session: explore a new era of gene therapy research—
—EFHREDR DB T REAT—
THISH (&) 10:00~11:30 #5244
FESe BRSO (RIUORZERF B i 9E#t)
Kt B CREREEER W - AR BAL)

S6-1. ZEAPIC 350 B IERIRETE ™ £ )V A HVJ-E I X 5 PSS 458 X h = X 2 gl
U I TN TNy =S RSy i e )

S6-2. EIBIEENC K % IE 7 A N A s T-2E CAR-T Lo bl s
Bk A (EMRS: AANARTE - RES T S HEHE A AR

S6-3. W EWISETET 7 23T NV DBHTE L A% - B RO
R B CRERRS)

S6-4. 7 7 Lt iam gl & HIR L7 B % & He i B Té
B Rk (UER K iPSHIREHEZERT  T-CiRA 7’1 7 5 X))

IVRITLT()
—Regulatory Sciences-
—EEFHRERAREL F15 M) —Y A T XD —
TH15H (%) 15:30~17:00 %522
BER AR W (ARERKRY: WEMBEERKRIIZEE >~ 7 —)
WH BT (LB i i AR WFZERT ST RS ER)

S7-1. 3815y B D BHIEIC 24> 2 BUR O e i B i
PUFRECER Y- ([ 2 PR i fT i i R8T AR PRER)

S7-2. FEBRRAF R ETEMED R LIZDOWT
FiA . TR RE (FAE5BE)

S7-3. NV F NFIEDBHBEICOWT
IR B MOIATBUEAN  BRIR SRR B O )

o VRIIL8(Eor))
—Neuromuscular Disorders—
—1E - BiRER—
7THI5H (&) 17:00~18:30 HE2&Y
FERe t AR M (HRERRY: ARSI
2H T CRBRRF KRB R/ZER AR )

S8-1. & — 7 7 ¥ —IRDEIA T IAH
Bt —# (ARERKRE DEREE)

S8-2. BRI Y A b a7 4 — DI TR
=% wr (HARRRRSE ALy - 5wy (0 FR1ss))

S8-3. Gene Therapy for Spinal Muscular Atrophy: Clinical and Real-World Experience and Clinical Program Update
Sandra P. Reyna (Novartis Gene Therapies)

S8-4. HHLEIH Y A T 17 4 — DIEHENE
P EY ORRURFRAEBEDE F R FER ik A7)
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Y VRIIL9(Eor))
—Genetic diseases—
—BEERBET T RERDEMICHIT B2HTIRT—
TH16H (1) 8:30~10:00 #24Ys
PER : NERRERES (EDNLRE BRI v ¥ — @ R EgEEE e 5 —)
Bl Rz WEEFKE 7 AERR

S9-1. HFEME SR EA EREIC KT 5 IR FIHMO BN L SR DIEY
milr A (ENORE R TE e~ & — e R RASAFTEEE A R E R TR

S9-2. 5 4 V V' — AIRICHT BB TR D
I BN CRERERERERAS RAEERZENTY Y ¥ — @I FHRIET)

$9-3. AADC RIFAEE 1A F 1RO IR
NS FER (ARERIRE NEREE)

S9-4. 77 BlitET A N ANRY & — & Al 2 IPER N 1R 2 8 R i O JE
RN By (R EBREREYE Y v & — Wb WK 2 28R ER e~ 7 —WF%E0 X 74 AT ) Ak vy —)

2 VRIT L0 (E)
—Cancer Gene Therapy2-
— RO B FERREEZBE L T—
TH16H (1) 10:00~11:30 #E2%%
WRe r A —# (BN AMISE v & —RFSERT)
R B (UK EEE AR 2 )

S10-1. S Se 250/ N BB I DV Ty AT A S8 PHTE D BT LRI ER R
wA =8 (ELFANER Y & —iF5ET)

S10-2. WA REZ A9 DIEBHAETET 7 ¥ =7 T A VA, MBS 2 Hiid 5 & L2 & ) R EoHillis s 2
WEd 5
R (RICR SRR E #A)

S10-3. FIBASANCHS 5 CAR-T HINEiE D ik
Ll e (ERSFENNORY: KRR RS

S10-4. HPV 7 7 2 &N L 3282 H 4 4 F RNA « Cas9 JEB AT 77 7L WARY ¥ — 2 HO T2 FESHBA - ST
WADF ) LGERRE OIS
s R (ENLSARRSE X & —E9eiT)

VRITL11())
—Regenerative Medicine & Cardiovascular diseases—
—EnFHRRAEDO NS AL =Y 3 IV —F—
TH16H (1) 13:10~14:40 1Y

BER T B A CRBRRF KBRS RAFTER)
el EA ORIRRFRZEBE R A RIFTER  EHEEEIR )

S11-1. FREOAZISH T 5 OB Z Wz VY AV—v a V) —F
I B (RBRKS RS REE R 0P 5e RO 3 4V F)

S11-2. 3 ba ¥ FY 7HEREHERY 2 Bl & U 7oA Axih s
Fei RE— (EAKRE)

S11-3. S RE R R BORKREIC R T 2 1RGSR TE
EIE SN CRBORFR B ¥R 7ERE)
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==V 7 a—2X

B7EEGFARERARNL—=>7 -
~DNA/RNAT 7 FREICEF T~
T | BRERTFHRERFS (USGCT)
TH16H (1) 13:00 ~16:30 #24%)

Session. £ v bta¥r ¥ av B (13:00 ~ 14:20)

L 72 F YHEA == a—
AR 5% (AGERERSY: MR e R 7L > & —)

2. DNA/RNA 7 7 F VHEDOBFEIC BT 5 il 2k
YA (REBMEAERRAEN 77 5 SHmAN)

WEr (14:20 ~ 14:35)

Session IT.  JEEM - EEE (14:35 ~ 16:30)

3. DNA/RNA 7 27 F V5D JEEE SHl
HA % (RENEFRESRAEE 72757 v SH8AN)

4. DNA/RNA 7 7 F VS DOBIR ARG T L v
FIME R (E3ENERESRAEE 77 F VSR A)

5. WA
WK B (IR WA BRI > & —)

-
[}
7
7
VA

S 2 18 Skl
Al L3N, 2t (10,000H) BEEZY) 5.
MR B 1004, Web 50044
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— i (17)

Plenary Session (E or J)
THI14H (K) 9:30~11:00 #1&M%
BER AR W (ARR PRI R B )
S LA CROURE KRS - REERAEL > 5 —)

PS-01. A leucine residue in the N terminal degron of AAV AAP is one of the amino acids essential for its degradation
Anusha Sairavi (Molecular And Medical Genetics, Oregon Health And Science University)

PS-02. 7/ ARt iPS fllfid Z v 72 B PE AN 09 2 i s - Mt o b yE
HH sk (BEFRBAREIEATE)

PS-03. Antitumor effect of GAIA-102 on refractory tumors and its underlying mechanism

W I OUMRERZFBEIRANITERE 3 4 4 BRIEAI )

PS-04. CD117 Hifh - S & H O RNl G-H58 5 FYE CD34+ MO MR L BB WHEE T L%, LYFIA VR
Bia oIk e PEREETVICEY R L
M wil CRIEESZETAERZET ORI ke iaa oo~
WRURZ A ZET R T - Mt > & — O RRRFDET)

PS05. 77/ BitET A W AR ¥ — 05 L WEE OB L Y
Pl 5 ORBROR R B TR e A/ N A4 o P38 i B B Al i JE AL 77)

PS-06. HER2 Bk D PiJE - EATH - SRR R OVt NPEEYEIESS 2 X1 R &9 2 Ik £ )L A A F- 8% HER2 CAR-T #liliao
[ PR VR RO
T B (EMRZEERNE R )

Oral Session | (E or J)
Cell Therapy
THI14H (K) 9:45~11:09 34
FER AER & (AWBERRY)
BEOEW (FOBERA I RN—Yarkryy— R/ EWNTER)

OR-07. EPH 7 7 3 ) — AR ICL ERREZ AT 5 Y F ~ PRI CAR-T ik o bs
BEHZ DR (BMARERE NRBES)

OR-08. RetroNectin® #53% T V) Y 3BRZ M\ 72 NK 5 KR 381D CAR-NK ~D )t T & BERe iR
WIL R (7 4 954 AR att BBREAMHEE v ¥ —)

OR-09. Expression of CAR targets on solid tumors by armed oncolytic virus has synergetic effect on CAR-T cell
therapy
Mona Alhussein Aboalela (Cancer Immune Therapy Research Center, Graduate School of Medicine, Nagoya University,
Nagoya, Japan / Department of Surgery II, Graduate School of Medicine,
Nagoya University, Nagoya, Japan / Medical Microbiology and Immunology Department,
Faculty of Medicine, Zagazig University, Zagazig, Egypt)

OR-10. FEMEERBHNIC X 2T A a7 4 —EF N Z RO -HIIGERO A BT
B B GRRURZEEER e BiET - MRt v ¥ — ST REESSY)

OR-11. %ML PFE RT3 2 R HDR RISER MRS RIS & 2 I PR AES R D B
AR SR (HARRRBIRE KRB PRAEZERE AR50 1)

OR-12. A cryopreservation method to maintain the viability and cytotoxicity of highly activated natural killer-like cells

P BR OUMRERFBESEAIITERE /3 4 4 BERRAK )

OR-13. iPS HEHR I 7 0 7 ) 7 2 W27 VI 4 = —RERRNE R L O S
g B (A3 FE AR RS2 iPS MR 72 1 9)
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Oral Session Il (E or J)
Cancer ®
TH14H (K) 13:30~14:42 #3483
FER ¢ /MUt —EE (FEJL B K&K B s AR S F 2L
M K (RILRERBE HESIZERT v ¥ —)

OR-14. (BEFHERPAERIIC 351 2 DSAEBUNNV R AT £ )V 2 DFROBG
M 3 CGRECREEERR WIS

OR-15. 35 BUSEHEMYE T 77 7 4 )V AIC X B HillTIS ARG R A = X L OfifW]
NEE BB CRBORSEREBE SERgERt 707200 iF)

OR-16. p53 BAEBHRMINE T 7 F ¥ I3 KBRS 39 % p53 FEMIES MR ™7 A )V 2 DHUMHS R 2 Hi5Ed™ %
W 5o (IR R B A A 7R AL 858k 72)

OR-17. WML b O £ WANRY & —%& iz A4 BB A 9 2 A5A HBGERIA 7k
FIFEBL T (SRR EERL R - ol AR JET - 0B A i)

OR-18. IS 2 I £ NV ABIEFHWE Y F ¥ FRLIGFIR CART Hilao b
S OBIR BMKRSFESERE SRR EE REIVEHE5ET)

OR-19. 2’3-cGAMP & C-REV I X 2 N5 S i L & 153 %
Patricia Angela Alvero Sibal (#4158 KFHEE %l E KFRER2WFER - fa a2 ihBises)

Oral Session Il (E or J)
Cancer @

7H14H (k) 15:30~16:42 4534
R AR R (REERIRES: RIS o Tl inifme A kM)
B Al (BIUKRZEZERESAFR 7 AFAERSERE TR )

OR-20. V4 ™ A v ARKRME S R MR S MRS & 2 HUIEHS0 R1C B 9 % BT
EET P SMON TN NS 2 S i)

OR-21. Glioma 12319 % 55 2 {i{¥ REIC/Dkk-3 382 7-FEB 7 7/ 7 £ W A & bevacizumab DHi ik
JA BT (MILKRFERFERE B Eb)

OR-22. I Fa Y FY 7THFEANC X 21N 70 75 3 ¥ ZI3IERNE R IR IS I 0 25 7 7 7 7 4 )V A DR EZ %
L )
) B (BIRF R B R S R 20 7e Rt W bassbRl&)

OR-23. Novel armed oncolytic HSV exhibits strong antitumor effects that lead to complete tumor regression
Mohamed Abdelmoneim (Cancer Immune Therapy Research Center, Graduate School of Medicine, Nagoya University,
Nagoya, Japan / Department of Surgery II, Graduate School of Medicine, Nagoya University,
Nagoya, Japan / Department of Microbiology, Faculty of Veterinary Medicine, Zagazig
University, Zagazig, Egypt)

OR-24. MR T2 WL POy A VAR ¥ —2viz7a FF v ZiETHLEE TR
Fh o (LERERERFE A TERE LSV A BR T [ e bR i B e ERRBFZETR)

OR-25. }BIMIL by A W ANRY ¥ —Z 771 F 7 v FISTLEE RIS X Y 55 S NIz hilEg eI % o g€ 7 v

X9 % iR
FEM SRR (ALl ka2 KA BE PR A FE e AL 8 S B 38 1D)
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Oral Session IV (E or J)
Vectors
THI14H (K) 16:42~18:18 3%
PEE 0 M OER (HBERRY BE T HRAEIZEE)
BROWE CRRURZEEER A5 BiET - MRt v ¥ — ST RiEESSY)
OR-26. AF % A3 iBIZBT 57 7 7 Ktk 4 VAR Y ¥ — o Hia~o itk
W SYE (HBER RS TR BRI £ v & — @5 IRBETEEr)

OR-27. AAV X7 % — &\ 7z Fabry ~OE 5 F-IHHIZE
W BEH (HRERRZES TRRBHREITE Y v & — @8 s T HRNIET)

OR-28. == 7 AR AIRERINE Be OV M B IS 3% & < BARF-HEADTRELBIBL AAV2 % ¥ 7 F CereAAV DFilJE
W il (5 7 954 F#kalath)

OR-29. V V'Y VW& 7 ¥ Vgl #H LPCAT4/LPLATI0 OHFIRFF M i3 BIc & 5. 28BRINE T V<7 AT 5
BEHR OB
HARPEY (KK KFIREE)

OR-30. Successful Re-administration of Adeno-associated Virus Vectors to Change the Serotypes in Mice
FATINX) N—=% )V % 7 b+ (Department of Biochemistry, Jichi Medical University School of Medicine, Tochigi,
Japan)

OR-31. 77/ Wit £ W A EWH AAVR ZHH L6 Z& AAV RSRIEDHTE
BB (R —#hX&th)

OR-32. 77 7Ktk A VA (AAV) X7 7 —ki -0 AR Y A7 L DBSE
B 2R CRERAERHA e 5T - MliE# € v 7 — 5 TR 59T)

OR-33. s FIRM L ¥ F 7 4 VAR Y & — DR EIL
B woOR (54734 AR EREATEL Y 5 —)

Oral Session V (E or J)
Genetic Diseases
THI5H (&) 8:30~9:42 #34&Y
FER NI 0 (BESDRE BEEEIZE v 7 — e RE BIEUIEE R EEE RS =R)
WH Bl CRERFPERAIZEES 8= T - Milakt v 5 — 5 8EEE5)

OR-34. HRFHERIT R 2 H IR L7z AAV IC X 2B Z BRI & L7z b 3 SH0E 11 R0 TR
WBH ER RRREREMAY REEMENEL Yy —  BAT-HRHRFTE)

OR-35. Preclinical Safety and Efficacy Validation of CD4LVFOXP3 Cells as an Innovative Treg-like Cell-based Gene
Therapy for IPEX Syndrome
Yohei Sato (Stanford University)

OR-36. 77/ I A WARY ¥ =718 2HETIVT v bOBETHNE X OF 7 AGEiG#
AR T (B KEE)

OR-37. WP TR 2 IR L7 AAVICK B GML F ¥ 7Y * ¥ F— ¥ ANDEIE iR
BB D GEREEARRAY BEERSAEL Y 5 — EIETIHREER)

OR-38. AR A2 i e R P R BRI B AR IR IL B FE
B SEST CRBOR R BE BRFRIFZER Sl (i L R JE e Rk X St 2 7 21 &)

OR-39. f€F 27 7 ¥ — BRI % 85 FiHHEE (ARU-2801) DAMTER L ETEOBN
o A (HARERKRZ)
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Oral Session VI (E or J)
Vectors @
7TH15H (&) 9:42~11:18 #3435
FEE e k2 P LI VR RR)
NH W CRRORFERSABIE 5T - MEREE Y 57— O FEERESH)
OR-40. BEBHARTERAANNV R AT £ N ZADRRE X OBAE /T AR E X OBERETEIC R ITIHEICOVT
HW A (BARERKRZE SR AR AR 0 @ERES)

OR-41. Inter-subunit associations of AAYV icosahedron inform AAP requirement for capsid assembly
Swapna Kollu (Department of Molecular and Medical Genetics, Oregon Health Sciences University)

OR-42. Identification and characterization of an AAYV capsid that efficiently transduces the pancreas with limited
off-target consequences in non-human primates following retrograde pancreatic duct injection
Kei Adachi (Department of Molecular & Medical Genetics, Oregon Health & Science University)

OR-43. AAVKPI 3R 51C & V) HEA~O IR R 2 ik U, i 2 S R IR~ OB E FEADPWRETH 5
Wi #fi (Oregon Health & Science University)

OR-44. M % AAV X2 ¥ —EfED 0D e b ARALIRKEDO A 27 ) —= v 7
RS (HARERKS: ALY - 574w (G1EsEs))

OR-45. ¥ HEK293EB Mg 2 W7z NA V) 7 7 2 =12k B AAVY X7 ¥ —H GO KGT
SEH E GREIRY BERHEIZERT Bz T - MRE#EE v 5 — 5T 8EERS)

OR-46. 77 7 Kty £ WA (AAV) N7 ¥ —DfiithikbisE
WA BV (54754 FRlath)

OR-47. mRNA BEEEFIFEH & RASE D e
BA #2 (545734 A&t

Oral Session VII (E or J)
Cancer ®
TH15H (&) 15:30~16:30 sH3&Y
JER MR BBt (AR R RFBEESRIZER e i ge )
W W (RIGKE  ERSEPRETIZER RS EE 400 1F)

OR-48. FIEIRIEIC AT B I £V AxfE F-eZ IGFIR CAR-T #iljia
K2 (BMKZFEREE 7 4 — ¥ ZRZAEHER =)

OR-49. Wilms’ tumor 1 ZEEIEBT 28 EFRHMAEAE T 4 AAWEREF = v 7 KR4 ¥ FILFEEOHIC & 2 B ER
SR DB
N F— (W RFERZERSBAM A 2 X— 3 Vik5EFR

OR-50. p53 2 L7127 1 X 7 — BRRNEEIE T 77 7 4 N AOHEEHRZ PTG 554 42— — DB
A HES (B R Bl s A A e R L8R SR 72)
OR-51. RCYINERSAMYE Y 7 ¥ =7 & 4 VA & HDAC BLEHI & O m & e 2 ML 2 & & THISRINICHIES 3 R %2
HET D
kK% (RICRFERPARE AR 70 FIE%)

OR-52. 55 ~ACEE -8 miRNA BNESIE R 2 79 v 3 —2 4 VR B B 3 KO IR E a3 TEA R
A IFFE Gk EsEarB e iged  ALA Jeui Bt 2B 58 M)
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Oral Session VIII (E or J)
Clinical Trials
TH15H (&) 16:30~17:42 #3483
FEE IR B (BN N R EE 25 E)
Ml FE ORBORFEEFHMIRRRE  ARERHFETE  AkERE Y 5 —)

OR-53. SaCas9 IZ & 357 7 AR DR EWIHMD720ICE T RE A 7 & — 57 v MERBHIRINC B 2 Bt
WF REL (TR 36 i fT i i A 78T

OR-534. 7 7 7Y —IH~D Ex vivo Gene & Cell Therapy, Macroencapsulated Spheroid with Scaffold (MESS)
Transplantation

ko KA GUERRE SRR RS N - OB Rl 7 A P2 G e )

OR-55. PHEHR FI BN & 2 7 A %2 v 72 RetroNectin® 12 & 2 845 735 AN o B i
ML B2 (55 T34 X&)

OR-56. 3 X 7 Hil5isz B34 2 BEIRHIE (dendritic cell: DC) ICHLARA A 72 Hi BLHINE % CAR-DC
L HI (A ERS)

OR-57. JE/MRINE TR NISRE R 12 %" 2 HSV-TK FEBUBLA 7L b bt (SHED) 2 s 7z FUBGE A Rk o A 3k
K Al GRRERRY: RS R )

OR-58. B A F YW -UHPLC IZ & B 7 7/ Witk £ N AR Y & — 28k (3Rl iE I B9 5 WE %%
A BB (E7 PSS A Wi A ST B T- B SEE)

Oral Session IX (E or J)
Neurogenic, Ophthalmic, and Musculo-skeletal Diseases
7TH16H (1) 8:30~9:42 #E3&Y;
PESe ¢ RYF i ORBOREE RS Bl R e R A s SR R S0 T 8 2 2 B Gl e )
AIFMAL T PR PR AEEHR RN EHF)

OR-59. FREPIESFEIHIZY NEUL & CTSA @ ~HE AAVS X7 ¥ —Z2 Wiz F 70— X AEF NI T ADEIET B
=hF O BA (SRR B ERL HE )
OR-60. HIMBMNIERHTE NEUL & OF CTSA BHE FRIIFIE#K AAVPHP.eB 2V 7= 45 7 7Y F— Y AEF LT A
#1925 G
fail (SRR IR TEER (FE2))

OR-61. HIIZ T L NWARY ¥ —Z 12T IV I A 2 — R OREH) ey ek
HE R KA KERZEREZATER RAEZ R - T - R )

OR-62. PET ICX 59k M BEERMTOREN I RKBENE G %D AAV X7 ¥ — OIS HTHE N 5% A 0 Blgt
R H— (HBERERZRARESEL

OR-63. =—= Y ¥y 7§ C BUCI T 5 eI X 2 A2 PERI 0
ZH i (ENORE R v 7 —)

OR-64. Wizt TE PSR REILAE 1C 35 0F % BV EL BRI RE G 7 & i~ It
F¥ i ORBORSER AR AR FERH e e 5RHAE PR SR TR 7 R BOR K27 e R 2 R JE R e P RE472)
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Oral Session X (E or J)
Vectors @
7H16H (1) 9:42~10:54 #3435
PEE P EE RERUKEERMEAIET IS T - fRERE v ¥ — 5T EERS )
Kl P (HBERKZ 5T RBHEBEEY v 57— @ T HRmses)
OR-65. 79 AR BB EALEDT I LV T VY IA Y 7Y -1k
HF 38R (BIRREREBI T W5 R

OR-66. Mdmx plays a crucial role in neuronal damage after ischemic stroke

Haomin Yan (KPRZFRZPBELRARMIER  AiENERE)

OR-67. rAAVY9 =5t F /7 Y A5 Ak, HIFU 2V 5 2 LI2 X - TFFSEZ I L. RO EE 8 A ZREMICH L& 5
BB (FOER R—Yavbryy— B - EnS oK)

OR-68. V bua £ VARY ¥ —pik e P LR RME (VP-hMSCs) TER 71 b a2 v o it
iy %2 (HARERKRY: KFREZEMER 5T #EERSS )

OR-69. KBBHRLEIZINT 72 V' — F VBSOS & 2 R HIRRDERIR R 7 7 2 BifE Y 4 VAR Y & — RGOS
MM GRRURS:  IRFHARETERT BT - Mt v ¥ — o l(RpR o0 0F)

OR-70. HZAS N Ifil B9 B 5 D Fi AAV AP LRAT %
ME & (HBRERKY BEFE A byEem)

Oral Session XI (E or J)

Basic science
THI16H (1) 13:10~14:34 4534
FER A AT BRSSPSR - oS s I AL AR
B e GROXRZEREZE 85T - Miliintt v 5 — S TEsRd5%)
OR7L M1 X 207 7EIMILT K b — ¥ ARTF FIC & 2 Bk RS ER VLR~ BBl R D5
& BUE GREEFRIKRZE A b AWk WABHEEZSRM SEER RS R AR 2% E)

OR-72. JEMGEIRMINA F 1 5F 3 v 7888 A KIS X 235805 W8T 7 VB O 37
M ®XE OBl KPR AR I ZERt LS 720 0F)

OR-73. MEBIARTEY A VA TH B VA 7 A VAT K DNFERELIEEE~ U A 7 £ OV AFERIC X 2 BF R OB TEIL~
fidh BB CRBORFRERE - SEEFFERE)

OR-74. AR CAR-T (CD19-JAK/STAT CAR-T, TBI-2001) HI3&H: ihits 75 1% 0 [w) S5 2k 14
i Bk (7 A 554 F &t

OR-75. A Microfluidic 3D Endothelium-on-a-Chip Model to Study Transendothelial Migration of T Cells in diseases
Luc Zhang (MIMETAS BV / MIMETAS Japan K.K.)

OR-76. Targeted genome repair in selectively expanded mouse long-term hematopoietic stem cells
Suvd Byambaa (Division of Regenerative Medicine, Jichi Medical University, Tochigi, Japan)

OR-77. CRISPR-Cas3 Z #I/] L7z X HAX CAR-T g%k o b3
W W] CRACREIER AR e BBl SekBY 7 A 0E5e508F)
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a—KL—bk3IF—

dA—KRL—bEZ+—1|
BLFEEAEOINETEINDLS
(ZWWTFZ—I\1F T UK E4D)
THI14H (K) 12:00~12:50 55143
PEEe © oK WA OUNRER AR AIIZERE BN A o BREEBLSY)
7 %173 7 D CAR i ik Bse —Hii e Centralization & Decentralization—
B (EEREREREYRER RILASASIER )

dA—RL—brEZF—Il
AAV BIGD I F ) T4 < INA « TH A2 (QbD)
(BERFR— /LS
7TH14H (K) 12:00~12:50 24

JER - St A (HAR — ViR &)

AAVEBDZ AV F 4 - 234 « ¥4 ¥ (QbD)
Peiging Zhang (Pall Corporation)

BIETRET 7Y r—3 3 y~D Allegro™ STR ¥ v ZV— A4 Y 7 7 ¥ —DiGEH
W B (HARR—VHRAEHD)

dA—RL—brEZF+—Il
CAR-T {IREEZDIRIK & BE
(HREHR T T L)
TH14H (k) 12:00~12:50 %5344

R £ W (BRa&tkz 2z 9 4)

CAR-T Hlla#kDBUR & gt
PRAD R CRBORERAFBE PR AFFERE I - E5E FH7)

dA—RL—brEZF—IV
EREMEDE TS TEICFABRBEHOREMERE T AIVANY 2 —DEER T & REEEDORHEFE
O S AR k)
7HI5H (&) 12:00~12:50 5143
BER I W2 (BR&HY rTevy)
E R o R &M - B R TIRETRANOJER
g BDE (ks

BEVEBEHTANARY 7 —OBREREHEWEEMO LY F (X2 —Ya yad)
P AN (BT RERERE BRI A 7 RX—2 3 VAFgER

d—KRL—bEZF+—-V
B FRBEOHEM
(7> T AR
THISH (&) 12:00~12:50 45243
BER WL R BEERKYE 7 AEEED
BIETFHEEDT T P 74—A - EFYF 4 ELTDTFAI FDNA
AT B (RIRRZRFEREARMER  BRBE TR

EmendoBio 281} 5 7 7 ARt RBORIE
ME &% (7 Y= Akkath)
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d—RL—brEZF—VI
FETAIVAEEBIEFEAIC K BBEF - MIZAERR
(FOa—F7voHRAEt)
7HIGH (4) 12:00~12:50 #5344
FER I i (ESORE RS v 7 — T RE R R TS R)
iPS e p s S 9 MR 2 F o 7298 it oo PR &
% Bl (4 7 A&

d—KRL—hrEZF-V
ELTFRE T MR ED B
(2 BTN\ FHREt)
THI6H (1) 12:00~13:00 %514

FER t B W (7 A T84 AR

IR YA T ML B
S BN (Princess Margaret Cancer Centre, University of Toronto)

dA—RL—rEZF—VI
AAV XY B2 —%Z= AW B FREDORREEE
(INVT 4 R 77—
7H16H (1) 12:00~13:00 %534
WEER B S (HBERIRE: NERHA)
SMA 1259 % 3845 T- RO IR O R
MR w (TR &bkt AR

AAV BIEFEHROPEL S HOER
Wi G4 (BHRERRS: NERR)
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FA—TLA LI F—

TA4—=TLAUZIF—1|
724U PCR D#IRMEIERAEICDOWVT
(HXatF 75 )
THI14H (K) 15:00~15:30 45248

F 7TV =P HADF I Z NV PCRICK D AAV R ¥ — DL & i &30 B0 2581 5
Pl HE— (= T4 YT EVRARATFANTA Yy TRA Y A=Y v —)

TA4=TLA47€ZF+— 1l
BARAEDERRSAICAT 2B $H
(HRat7a7y)
7H14H (k) 15:00~15:30 %5344
FER CRM & k)
SphereRing % FI\VCTHER S N7 BRI RN HEREME A 7 = a4 F o7
fnl WA (BIRERKS)

Ta4—=TLA47€z+— 1l
HIRARE - BIEFARICHITAHLVEMSEY ) 1— 3
=T vI¥—VAIVT4T4v7)
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Program

JSGCT Chairman’s Lecture (J)
Date: July 14, 13:00-13:30, Room 1

Chairperson: Yoshikatsu Eto (Advanced Clinical Research Center, Southern Tohoku Research Center for Neuroscience/
Prof. (Emeritus), Tokyo Jikei University School of Medicine)

Great Journey of Gene & Cell Therapy in Japan
Ryuichi Morishita (Osaka Univeristy)

President’s Lecture (J)
Date: July 15, 14:00-14:40, Room 1

Chairperson: Yasufumi Kaneda (Osaka University)

GAIA-NK: Off-the-shelf ‘NK-like’ cell product that can eliminate solid tumors
Yoshikazu Yonemitsu (Graduate School of Pharmaceutical Sciences, Kyushu University)

JSGCT Special Program (E or J)
—COVID-19 Vaccines as gene-based technologies—
Date: July 14, 16:00-18:30, Room 1

Chairpersons: Ryuichi Morishita (Osaka Univeristy)
Yoshikazu Yonemitsu (Graduate School of Pharmaceutical Sciences, Kyushu University)

mRNA as Medicine
Melissa Moore (Eleanor Eustis Farrington Chair of Cancer Research/
Professor, RNA Therapeutics Institute/
University of Massachusetts Medical School/
Chief Scientific Officer, Platform Research, Moderna)

Destructive innovation and evolution of vaccine research and development
Ken J Ishii (International Vaccine Design Center, The Institute of Medical Science, The University of Tokyo)

Overview of Comirnaty Development
Noriko Morikubo (Regulatory Affairs, Pfizer R&D)

COVID-19 Adenovirus Vector Vaccine; Development and Introduction to Inoculation Program
Michio Tanaka (Research & Development, AstraZeneca)

DNA vaccine for COVID-19
Hironori Nakagami (Department of Health Development and Medicine, Osaka University Graduate School of Medicine)

Current PMDA’s Review of COVID-19 Vaccines in Japan and in the Future
Yasuhiro Araki (Pharmaceuticals and Medical Devices Agency)
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Presidential Special Program 1 (E)
—ASGCT/ESGCT/JISGCT Joint Symposium—
Date: July 14, 14:00-16:00, Room 1

Chairpersons: Noriyuki Kasahara (University of California, San Francisco (UCSF))
Takafumi Nakamura (Tottori University Faculty of Medicine)

Improving efficacy of Adeno-Associated-Virus (AAV) vectors for in vivo gene therapy
Hildegard Biining (Institute for Experimental Hematology, Hannover Medical School, Hannover, Germany/
REBIRTH — Cluster of Excellence, Hannover Medical School, Hannover, Germany/
German Center for Infection Research (DZIF), partner site Hannover-Braunschweig)

Long-Term Follow-up of the Phase I/Il Gene Therapy Trial in Fanconi Anemia-A Patients
Juan A. Bueren (Hematopoietic Innovative Therapies Division,
CIEMAT/CIBERER/Fund. Jiménez Diaz, Madrid, Spain)

Targeting hematopoietic stem cells for ex vivo and in vivo gene therapy
Hans-Peter Kiem (Director, Stem Cell and Gene Therapy Program/
Fred Hutchinson Cancer Research Center)

The next generation of AAV gene therapy
Guangping Gao (Director, Horae Gene Therapy Center and Viral Vector Core,
Co-Director, Li Weibo Institute for Rare Diseases Research,
Professor of Microbiology and Physiological Systems,
Penelope Booth Rockwell Professor in Biomedical Research,
University of Massachusetts Medical School)

Plasmid DNA-based Gene Therapy: From Regenerative Medicine to Vaccine for COVID-19
Ryuichi Morishita (Osaka Univeristy)

Presidential Special Program 2 (J)
Date: July 15, 8:30-11:00, Room 1

Chairpersons: Shinichiro Ueda (Department of Clinical Pharmacology & Therapeutics, University of the Ryukyus)
Yoshikazu Yonemitsu (Graduate School of Pharmaceutical Sciences, Kyushu University)

Introduction: Arising practical issues related to Gene and Cell Therapies in Japan
Yoshikazu Yonemitsu (Graduate School of Pharmaceutical Sciences, Kyushu University)

Trend and issue of pharmaceutical price and access
Hiromichi Shirasawa (MSDKK)

Conditional Time-limited Approval of Regenerative Products
Shinichi Okudaira (Pharmaceuticals and Medical Devices Agency)

Current status and various issues caused by diversity of regenerative medical products
Hiroyuki Kanoh (Forum for Innovative Regenerative Medicine (FIRM) / Astellas.Pharma Inc.)

Panel discussion
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Presidential Special Program 3 (J)
—Gene and Cell Therapy: Industrial Views—
Date: July 15, 14:40-16:40, Room 1

Chairpersons: Ei Yamada (AnGes, Inc.)
Koichi Nakao (Takara Bio Inc.)

Developments of Cell and Gene therapies in Novartis
Tohru Hirose (Novartis Pharma K.K.)

Development Strategy for Gene Therapy in Rare Disease
Mihoko Kobayashi (Pfizer R&D Japan)

Astellas’ Approach to Industrialize Cell and Gene Therapy
Yoshitsugu Shitaka (4stellas Pharma Inc.)

Position of Takara Bio in Gene Therapy
Junichi Mineno (7akara Bio Inc.)

Potentiality of Plasmid Vector for Gene Therapy
Mitsuaki Chujo (4nGes, Inc.)

Presidential Special Program 4 (E or J)
—CAR-T/TCR/NK and beyond: Breakthrough technologies for solid tumors—
Date: July 16, 8:30-11:00, Room 1

Chairpersons: Hiroshi Shiku (Department of Personalized cancer Immunotherapy, Mie University Graduate School of Medicine )
Yui Harada (Graduate School of Pharmaceutical Sciences, Kyushu University)

Harnessing TCR-T therapy to overcome personalization and tumor heterogeneity
Hiroaki Ikeda (Department of Oncology, Nagasaki University Graduate School of Biomedical Sciences)

Strategical bioengineering for CAR-T cell against solid cancers
Hiroshi Fujiwara (Department of Personalized Cancer Immunotherapy, Mie University Graduate School of Medicine)

CDS8 killer T cells and NK cells from iPSC for cancer immunotherapy
Shin Kaneko (CiRA, Kyoto University / TMRC, University of Tsukuba)

NK cells: next generation cell therapies for cancer
Katy Rezvani (University of Texas, MD Anderson Cancer Center)

Off-the-shelf NK-like cell product: GAIA-102 ~A breakthrough in the immunotherapy against various solid tumors~
Yui Harada (Graduate School of Pharmaceutical Sciences, Kyushu University)
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Special Lecture (E)
Date: July 14, 13:30-14:00, Room 1
Chairperson: Noriyuki Kasahara (University of California, San Francisco (UCSF))

Publishing Clinical Research at Nature Medicine
Anna Maria Ranzoni (Nature Medicine)

Educational Lecture 1 (J)
Date: July 14, 11:00-11:50, Room 1

Chairperson: Kenzaburo Tani (Institute for Quantitative Biosciences, The University of Tokyo)

Spinal cells involved in chronic pain
Makoto Tsuda (Kyushu University)

Educational Lecture 2 (J)
Date: July 15, 11:00-11:50, Room 1
Chairperson: Hideki Mochizuki (Department of Neurology, Osaka University Graduate School of Medicine )

Cybernics Medical Innovation realizing functional regeneration for Neurological and Neuromuscular Diseases
— Towards further challenges with “CybernicsxRegenerative Medicine” —
Yoshiyuki Sankai (University of Tsukuba, Faculty of Engineering, Information and Systems, Center for Cybernics Research,
R&D Center for Frontiers of MIRAI in Policy and Technology / CYBERDYNE Inc.)

Educational Lecture 3 (J)
Date: July 16, 11:00-11:50, Room 1
Chairperson: Yasuhiro Ikeda (Department of Ophthalmology, Faculty of Medicine, University of Miyazaki)

Retinal cell therapy and sustainable medicine
Masayo Takahashi (Vision Care Inc. / Research Center, Kobe City Eye Hospital /
Ritsumeican Advanced Research Academy, Ritsumeican University)

NATSJ-JSGCT Joint Symposium (J)
—Non-viral Therapeutics—
Date: July 15, 16:40—-18:40, Room 1

Chairpersons: Takanori Yokota (Department of Neurology and Neurological Science, Tokyo Medical and Dental University)
Yasufumi Kaneda (Osaka Univeristy)

Blood-brain-barrier (BBB) crossing heteroduplex oligonucleotide
Takanori Yokota (Department of Neurology and Neurological Science, Tokyo Medical and Dental University)

New molecular technologies to improve efficacy and safety of oligonucleotide therapeutics
Takeshi Wada (Tokyo University of Science)

Polymer-based nanomedicines for nucleic acid delivery and retention
Kanjiro Miyata (Department of Materials Engineering, Graduate School of Engineering, The University of Tokyo)

Oligonucleotide therapeutics for intractable neurological disorders: Recent Advances
Yasuyoshi Kimura, Hideki Mochizuki (Department of Neurology, Osaka University Graduate School of Medicine)

Individualized medicine with antisense oligonucleotides for rare neurological disorders
Tojo Nakayama (Harvard Medical School, Boston Children's Hospital, MA, USA / Tokyo Medical and Dental University,
Tokyo, Japan)
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Symposium 1 (J)
—Ocular gene and cell therapy—
Date: July 14, 9:45-11:35, Room 2

Chairpersons: Toya Ohashi (The Jikei University School of Nursing, Department of Human Health Science and Therapeutics)
Yasuhiro Ikeda (Department of Ophthalmology, Faculty of Medicine, University of Miyazaki)

S1-1. Regenerative medicine for corneal epithelium
Yoshinori Oie (Osaka University)

S1-2. Regenerative therapy using ESC/iPSC-derived retinas for retinal degeneration
Michiko Mandai (Kobe City Eye Hospital)

S1-3. Genome editing gene therapy for retinitis pigmentosa
Koji Nishiguchi (Nagoya University)

S1-4. Gene therapy using an optogenetic gene for restoring vision
Hiroshi Tomita (/wate University)

S1-5. Retinal gene therapy using anti-angiogenic and neuroprotective factors
Yusuke Murakami (Department of Ophthalmology, Graduate Shool of Medical Sciences, Kyushu University)

Symposium 2 (E or J)
—Gene Editing & Mitochondrial Manipulation—
Date: July 14, 13:30-15:00, Room 2

Chairpersons: Kohnosuke Mitani (Saitama Mediccal University)
Ken-Ichi Wada (kyushu University / RIKEN)

S2-1. CRISPR-free Base Editor for Precise Editing of Mitochondrial and Nuclear DNA
Beverly Y. Mok (Merkin Institute of Transformative Technologies in Healthcare, Broad Institute of MIT and Harvard,
Cambridge, MA, USA/
Department of Chemistry and Chemical Biology, Harvard University, Cambridge, MA, USA./
Howard Hughes Medical Institute, Harvard University, Cambridge, MA, USA/
*Current affiliation: Molecular Engineering Lab, Institute of Molecular and Cell Biology, A*STAR,
Singapore)

S2-2. Challenge to gene-cell therapy based on mitochondrial DDS
Yuma Yamada (Faculty of Pharmaceutical Sciences, Hokkaido University /
FOREST Program, Japan Science and Technology Agency)

S2-3. Mitochondrial genome manipulation using a microfluidic device
Ken-Ichi Wada (kyushu University / RIKEN)

S2-4. The Potential of Genome Editing Treatment with an Engineered Cas
Tsukasa Ohmori (Department of Biochemistry, Jichi Medical University School of Medicine)

S2-5. Advancing Homologous Recombination based Genome Editing of Hematopoietic Stem Cells
Matthew Porteus (Department of Pediatrics, Stanford University School of Medicine)
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Symposium 3 (E or J)
—Vector Development—
Date: July 14, 15:30-17:00, Room 2

Chairpersons: Takashi Okada (Center for Gene and Cell Therapy, The Institute of Medical Science, The University of Tokyo)
Yumi Kanegae (Research Center for Medical Science, Jikei University School of Medicine)

S3-1. mRNA as a new modality for gene therapy
Keiji Itaka (/nstitute of Biomaterials and Bioengineering, Tokyo Medical and Dental University (TMDU))

S3-2. COVID-19 pathological analysis and control using mice transduced with an adenoviral vector expressing human
ACE2 and attenuated vaccinia vaccine encoding the SARS-CoV-2 spike protein
Michinori Kohara (Tokyo Metropolitan Institute of Medical Science)

S3-3. Development of dosing protocol to reduce the required dose of rAAV using adult stem cells
Hiromi Hayashita-Kinoh (Division of Molecular and Medical Genetics, Center for Gene and Cell Therapy,
The Institute of Medical Science, The University of Tokyo)

S3-4. Robust AAV Purification Platform Tolerant of Changes in Harvest Material
Jessica M. Tate (Thermo Fisher Scientific, Patheon)

Symposium 4 (E or J)
—Cancer Gene Therapy 1—
Date: July 14, 17:00-18:30, Room 2

Chairpersons: Yasutomo Nasu (Okayama University)
Masato Yamamoto (University of Minnesota)

S4-1. Engineering of the cancer-targeted oncolytic adenovirus for systemic therapy of advanced cancers
Mizuho Sato-Dahlman (University of Minnesota)

S4-2. Preclinical development of oncolytic virus therapies for malignant brain tumors using cancer stem-like cell-based
models
Hiroaki Wakimoto (Massachusetts General Hospital, Harvard Medical School)

S4-3. CAR-T cell therapy for multiple myeloma
Naoki Hosen (Osaka University Graduate School of Medicine)

Symposium 5 (E)
—Oncolytic virus—
Date: July 15, 8:30-10:00, Room 2

Chairpersons: Tomoki Todo (Division of Innovative Cancer Therapy, The Institute of Medical Science, The University of Tokyo)
Toshiyoshi Fujiwara (Department of Gastroenterological Surgery,
Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical Sciences)

S5-1. Gene Edited and Engineered Cell based therapies for Cancer: From Bench to Bedside
Khalid Shah (BWH, Harvard Medical School)

S5-2. Addressing the challenges of conventional oncolytic virotherapy
Chae-Ok Yun (Department of Bioengineering, College of Engineering, Hanyang University, Seoul, Korea/
GeneMedicine Co., Ltd., Seoul, Korea)

S5-3. An investigator-initiated clinical trial of third generation oncolytic virus armed with I1L-12 against malignant
melanoma
Ryuhei Okuyama (Department of Dermatology, School of Medicine, Shinshu University)

S5-4. Survivin-Responsive Conditionally Replicating Adenovirus Regulated with Multiple Factors (Surv.m-CRA):
From Basic Research to Phase II Clinical Trials
Ken-ichiro Kosai (Kagoshima University Graduate School of Medical and Dental Sciences / Kagoshima University Hospital)

S5-5. Recent progress in clinical application of telomerase-specific oncolytic virotherapy
Hiroshi Tazawa (Department of Gastroenterological Surgery, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences / Center for Innovative Clinical Medicine,
Okayama University Hospital)

45




Symposium 6 (J)
—Young investigators session: explore a new era of gene therapy research—
Date: July 15, 10:00-11:30, Room 2

Chairpersons: Fuminori Sakurai (Graduate School of Pharmaceutical Sciences, Osaka University)
Makoto Otsu (Department of Transfusion and Cell Transplantation, Kitasato University School of Medicine)

S6-1. Elucidating a mechanism for HVJ-E-induced anti-tumor effects in vivo
Keisuke Nimura (Osaka University School of Medicine)

S6-2. Non-viral CAR-T cells in the treatment of solid tumors
Shigeki Yagyu (Shinshu University Innovative Research & Liaison Organization)

S6-3. Development of ultrasound-responsive nanobubbles and its application to gene and nucleic acid-based therapy
Yoko Endo-Takahashi (Tokyo University of Pharmacy and Life Sciences)

S6-4. Development of delivery technologies for genome editing therapy
Akitsu Hotta (CiRA, Kyoto University / T-CiRA Joint Program)

Symposium 7 (J)
—Regulatory Sciences—
Date: July 15, 15:30-17:00, Room 2

Chairpersons: Akihiro Kume (Center for Clinical Investigation, Jichi Medical University Hospital)
Eriko Uchida (Division of Molecular Target and Gene Therapy Products, National Institute of Health Sciences)

S7-1. Regulatory Update on the Development of Gene and Cell Therapies
Eriko Uchida (Division of Molecular Target and Gene Therapy Products, National Institute of Health Sciences)

S7-2. Act on the Safety of Regenerative Medicine and the Direction in the Amendment
Keisuke Okamoto, Mika Sasabuchi (Ministry of Health, Labour and Welfare)

S7-3. Improvement of the oparation of the Cartagena Act
Akira Sakurai (Pharmaceuticals and Medical Devices Agency)

Symposium 8 (E or J)
—Neuromuscular Disorders—
Date: July 15, 17:00-18:30, Room 2

Chairpersons: Shin-ichi Muramatsu (Neurological Gene Therapy, Jichi Medical University)
Hideki Mochizuki (Department of Neurology, Osaka University Graduate School of Medicine)

S8-1. Gene therapy for autophagy disease
Kazuhiro Muramatsu (Jichi Medical University, Pediatrics)

S8-2. Gene Therapy of Metachromatic Leukodystrophy
Noriko Miyake (Department of Biochemistry and Molecular Biology, Nippon Medical School)

S8-3. Gene Therapy for Spinal Muscular Atrophy: Clinical and Real-World Experience and Clinical Program Update
Sandra P. Reyna (Novartis Gene Therapies)

S8-4. Treatment Strategies for Fukuyama Muscular Dystrophy
Tatsushi Toda (Department of Neurology, Graduate School of Medicine, The University of Tokyo)
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Symposium 9 (E or J)
—Genetic diseases—
Date: July 16, 8:30-10:00, Room 2

Chairpersons: Masafumi Onodera (Gene & Cell Therapy Promotion Center, National Center for Child Health and Development)
Torayuki Okuyama (Department of Clinical Genomics, Saitama Mediccal University)

S9-1. Progress of gene therapy for inborn errors of immunity
Toru Uchiyama (National Center for Child Health and Development)

S9-2. Research and Development of Gene and Cell therapy for lysosomal storage diseases
Hiroshi Kobayashi (Division of Gene Therapy, Research Center for Medical Sciences,
The Jikei University School of Medicine)

S9-3. Long-term efficacy of gene therapy for AADC deficiency using AAV2-AADC vector
Karin Kojima (Department of Pediatrics, Jichi Medical University)

S9-4. Implementation of gene therapy for spinal muscular atrophy using an adeno-associated virus vector
Reiko Arakawa (Department of Genomic Medicine, National Center for Global Health and Medicine /
Medical Genomics Center, National Center for Global Health and Medicine)

Symposium 10 (E)
—Cancer Gene Therapy 2—
Date: July 16, 10:00-11:30, Room 2

Chairpersons: Kazunori Aoki (National Cancer Center Research Institute)
Takafumi Nakamura (Tottori University Faculty of Medicine)

S10-1. Exploration of novel targets for the development of lung cancer immunotherapy based on the immune tumor
microenvironment
Kazunori Aoki (National Cancer Center Research Institute)

S10-2. Fusogenic oncolytic vaccinia virus enhances systemic antitumor immune response by modulating the tumor
microenvironment
Takafumi Nakamura (7ottori University Faculty of Medicine)

S10-3. Novel technologies of CAR-T cell therapy for solid cancers
Koji Tamada (Yamaguchi University Graduate School of Medicine)

S10-4. Development of HPV genome-targeted gene therapy for HPV induced cancers by an all-in-one adenovirus vector
expressing multicopy guide RNAs and Cas9 nickase
Tomomi Nakahara (National Cancer Center Research Institute)

Symposium 11 (J)
—Regenerative Medicine & Cardiovascular diseases—
Date: July 16, 13:10-14:40, Room 1

Chairpersons: Katsuto Tamai (Osaka University Graduate School of Medicine)
Hironori Nakagami (Department of Health Development and Medicine,
Osaka University Graduate School of Medicine)

S11-1. Translational research using myocardial tissue transplantation for severe heart failure
Shigeru Miyagawa (The Department of Cardiovascular Surgery, Osaka University Graduate School of Medicine)

S11-2. Mitochondria and DNA damage: therapeutic targets against heart failure
Yuichi Oike (Kumamoto University)

S11-3. Development of regeneration-inducing medicine for dystrophic epidermolysis bullosa
Katsuto Tamai (Osaka University Graduate School of Medicine)
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Oral Session

Plenary Session (E or J)
Date: July 14, 9:30-11:00, Room 1

Chairpersons: Hiroshi Fukuhara (Department of Urology, Kyorin University School of Medicine)
Yumi Kanegae (Research Center for Medical Science, Jikei University School of Medicine)

PS-01. A leucine residue in the N terminal degron of AAV AAP is one of the amino acids essential for its degradation
Anusha Sairavi (Molecular and Medical Genetics, Oregon Health and Science University)

PS-02. Gene therapy using genome-edited iPS cells for malignant glioma
Ryota Tamura (Keio University School of Medicine)

PS-03. Antitumor effect of GAIA-102 on refractory tumors and its underlying mechanism
Situo Zheng (R&D Laboratory for Innovative Biotherapeutics Science Graduate School of Pharmaceutical Sciences,
Kyushu University)

PS-04. A single-dose CD117 antibody-drug conjugate allows for efficient engraftment of gene-modified CD34+ cells in a
non-human primate model for lentiviral gene therapy
Naoya Uchida (Cellular and Molecular Therapeutics Branch, NHLBI/NIDDK, National Institutes of Health /
Division of Molecular and Medical Genetics, Center for Gene and Cell Therapy,
The Institute of Medical Science, The University of Tokyo)

PS-05. Current status and perspectives of characterization and quality control of adeno-associated virus vectors
Susumu Uchiyama (Graduate School of Engineering, Osaka University / Manufacturing Techonology Association Biologics)

PS-06. A phase I investigator-initiated clinical trial of non-viral gene-modified HER2 CAR-T cells in HER2-positive
relapsed / advanced bone / soft tissue sarcoma and gynecologic malignancies
Koichi Hirabayashi (Department of Pediatrics, Shinshu University School of Medicine)

Oral Session I (E or J)
Cell Therapy
Date: July 14, 9:45-11:09, Room 3

Chairpersons: Yutaka Hanazono (Jichi Medical University)
Hiroaki Kinoh (Innovation Center of NanoMedicine, Kataoka-Kinoh Lab)

OR-07. Ligand-based bispecific chimeric antigen receptor T cells redirected to EPH-family protein for solid tumors
Konomi Morita (Shinshu University School of Medicine, Department of Pedicatrics)

OR-08. Characterization of CAR-NK produced by expansion method using RetroNectin® induced T-cells
Toshikazu Nishie (Technology Development Center, Takara Bio Inc.)

OR-09. Expression of CAR targets on solid tumors by armed oncolytic virus has synergetic effect on CAR-T cell therapy
Mona Alhussein Aboalela (Cancer Immune Therapy Research Center, Graduate School of Medicine, Nagoya University,
Nagoya, Japan / Department of Surgery II, Graduate School of Medicine,
Nagoya University, Nagoya, Japan / Medical Microbiology and Immunology Department,
Faculty of Medicine, Zagazig University, Zagazig, Egypt)

OR-10. Amnion mesenchymal stem cells can maintain the muscle function as an inflammatory regulator in animal models
of Duchenne muscular dystrophy
Yuko Nitahara Kasahara (Division of Molecular and Medical Genetics, Center for Gene and Cell Therapy,
The Institute of Medical Science, The University of Tokyo)

OR-11. Neuroprotective effect of amnion-derived mesenchymal stem cell transplantation in cerebral ischemia-reperfusion
injury
Shiro Takahashi (Department of Neurological Science, Graduate School of Medicine, Nippon Medical School)
OR-12. A cryopreservation method to maintain the viability and cytotoxicity of highly activated natural killer-like cells

Yufu Xin (R&D Laboratory for Innovative Biotherapeutics Science Graduate School of Pharmaceutical Sciences,
Kyushu University)

OR-13. Development of the treatment for Alzheimer’s disease by iPS cell-derived microglia
Tomoaki M Kato (CiRA Foundation)
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Oral Session II (E or J)
Cancer®
Date: July 14, 13:30-14:42, Room 3

Chairpersons: Ken-ichiro Kosai (Kagoshima University Graduate School of Medical and Dental Sciences)
Hiroshi Tazawa (Center for Innovative Clinical Medicine, Okayama University Hospital)

OR-14. Efficacy of a third-generation oncolytic herpes simplex virus type 1 in patient-derived sarcoma cells
Satoru Taguchi (Department of Urology, Graduate School of Medicine, The University of Tokyo)

OR-15. The mechanism of novel oncolytic adenovirus serotype 35-mediated anti-tumor effects
Ryosuke Ono (Laboratory of Biochemistry and Molecular Biology, Graduate School of Pharmaceutical Sciences,
Osaka University)

OR-16. Immunization with adenovirus-p53-transduced dendritic cell vaccine enhances the antitumor efficacy of pS3-
armed oncolytic virotherapy in colorectal cancer
Motohiko Yamada (Department of Gastroenterological Surgery, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan)

OR-17. Suicide gene therapy for canine malignancies by using retroviral replicating vectors
Emiko Sonoda (Laboratory of Molecular and Genetic Therapeutics, Advanced Medical Science, Hyogo Medical University)

OR-18. Development of a novel CAR-T cell therapy targeting insulin-like growth factor I receptor for lung
adenocarcinoma
Shuji Mishima (Division of General Thoracic Surgery, Department of Surgery, Shinshu University school of medicine)

OR-19. STING Activator 2°3’-cGAMP Enhances the Anti-tumor Efficacy of C-REV, an HSV1 based Oncolytic Virus
Patricia Angela Alvero Sibal (Nagoya University School of Science /
Nagoya University Graduate School of Medicine Cancer Immune Therapy Research Center)

Oral Session I1I (E or J)
Cancer®
Date: July 14, 15:30-16:42, Room 3

Chairpersons: Shuji Kubo (Laboratory of Molecular and Genetic Therapeutics, Institute for Advanced Medical Sciences,
Hyogo College of Medicine)
Hajime Kurosaki (Division of Molecular Medicine,
Department of Genomic Medicine and Regenerative Therapeutics, School of Medicine,
Tottori University Faculty of Medicine)

OR-20. Evaluation of antitumor effects of extracellular vesicles derived from reovirus-infected tumor cells
Naomi Shuwari (Graduated School of Pharmaceutical Sciences, Osaka University)

OR-21. The combination treatment with the adenovirus-mediated REIC/Dkk-3 gene and bevacizumab
Ryoji Imoto (Department of Neurological Surgery, Okayama University Graduate School)

OR-22. Metabolic reprogramming by anti-mitochondrial agent promotes sensitivity to oncolytic adenoviruses in non-
glycolytic pancreatic cancer
Ryohei Shoji (Department of Gastroenterological Surgery, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan)

OR-23. Novel armed oncolytic HSV exhibits strong antitumor effects that lead to complete tumor regression
Mohamed Abdelmoneim (Cancer Immune Therapy Research Center, Graduate School of Medicine, Nagoya University,
Nagoya, Japan /
Department of Surgery I, Graduate School of Medicine, Nagoya University, Nagoya, Japan /
Department of Microbiology, Faculty of Veterinary Medicine, Zagazig University, Zagazig, Egypt)

OR-24. Retroviral replicating vector-mediated prodrug activator gene therapy for lung cancer
Kei Hiraoka (Department of Gastroenterological Surgery I, Hokkaido University Graduate School of Medicine /
Department of Clinical Research, National Hospital Organization (NHO) Hakodate National Hospital)

OR-25. Retroviral replicating vector-mediated gene therapy activates anti-tumor immune responses in an
immunocompetent murine pancreatic cancer model
Hiroki Niwa (Department of Gastroenterological Surgery II, Hokkaido University Graduate School of Medicine)
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Oral Session 1V (E or J)
Vectors®
Date: July 14, 16:42—-18:18, Room 3

Chairpersons: Masashi Urabe (Division of Genetic Therapeutics, Jichi Medcal University)
Hiromi Hayashita-Kinoh (Division of Molecular and Medical Genetics, Center for Gene and Cell Therapy,
The Institute of Medical Science, The University of Tokyo)

OR-26. Tropism of Adeno-Associated Virus toward Neural Stem Cells in Gerbil Hippocampus
Yoshihide Sehara (Division of Genetic Therapeutics, Center for Molecular Medicine, Jichi Medical University)

OR-27. Systemic therapy for Fabry disease using AAV vector
Yuka Hayashi (Division of Genetic Therapeutics, Center for Molecular Medicine, Jichi Medical University)

OR-28. A novel engineered AAV2 capsid variant CereAAV for efficient in vivo gene transduction into mouse brain neurons
and microvascular endothelial cells
Yoshinori Tanaka (Takarabio Inc.)

OR-29. Therapeutic effects of liver-specific overexpression of lysophosphatidylcholine acyltransferase 4 (LPCAT4)/
lysophospholipid acyltransferase 10 (LPLAT10) on type 2 diabetes mellitus
Kahori Shimizu (Pharm., Osaka Ohtani Univ.)

OR-30. Successful Re-administration of Adeno-associated Virus Vectors to Change the Serotypes in Mice
Nemekhbayar Baatartsogt (Department of Biochemistry, Jichi Medical University School of Medicine, Tochigi, Japan)

OR-31. Development of mild AAV purification method with the affinity chromatography column using Adeno-Associated
Virus Receptor (AAVR)
Yuriko Makino (7osoh corp.)

OR-32. Development of automatic detection system of Adeno-associated virus (AAV) vector particles
Yasunari Matsuzaka (Division of Molecular and Medical Genetics, Center for Gene and Cell Therapy,
The Institute of Medical Science, The University of Tokyo)

OR-33. Lentiviral vector optimization for gene therapy
Izumi Maki (Technology Development Center, Takara Bio Inc.)

Oral Session V (E or J)

Genetic Diseases
Date: July 15, 8:30-9:42, Room 3
Chairpersons: Toru Uchiyama (National Center for Child Health and Development)

Naoya Uchida (Division of Molecular and Medical Genetics, Center for Gene and Cell Therapy,
The Institute of Medical Science, The University of Tokyo)

OR-34. Liver-specific gene therapy for mucopolysaccharidosis type II using AAV vector carrying blood-brain barrier-
penetrable enzyme
Yohta Shimada (The Jikei University School of Medicine)

OR-35. Preclinical Safety and Efficacy Validation of CD4LVFOXP3 Cells as an Innovative Treg-like Cell-based Gene
Therapy for IPEX Syndrome
Yohei Sato (Stanford University)

OR-36. Gene therapy and genome editing therapy for rickets type II model rats using adenoviral vector
Satoko Kise (Toyama Prefectural University)

OR-37. Gene therapy for GM1 gangliosidosis mediated by AAV vector carrying BBB-penetrable enzyme
Saki Matsushima (Division of Gene Therapy, Research Center for Medical Science, The Jikei University)

OR-38. Development of a minimally invasive and highly efficient gene therapy for Dystrophic Epidermolysis Bullosa
Ryosuke Kobayashi (Department of Stem Cell Gene Therapy Science, Graduate School of Medicine, Osaka University /
StemRIM Inc.)

OR-39. Validity and safety preclinical in vivo study of gene therapy for hypophosphatasia using ARU-2801 (AAVS8 vector
expressing TNALP-D10)
Dongwei Zhao (Nippon Medical School)

50




Oral Session VI (E or J)
Vectors®@
Date: July 15, 9:42—11:18, Room 3

Chairpersons: Hiroyuki Nakai (Oregon Health & Science University)
Naoya Uchida (Division of Molecular and Medical Genetics, Center for Gene and Cell Therapy,
The Institute of Medical Science, The University of Tokyo)

OR-40. Impacts of purification and storage methods on the yield and functionality of oncolytic herpes simplex virus
Seiji Kuroda (Department of Biochemistry and Molecular Biology, Nippon Medical School, Tokyo, Japan)

OR-41. Inter-subunit associations of AAV icosahedron inform AAP requirement for capsid assembly
Swapna Kollu (Department of Molecular and Medical Genetics, Oregon Health Sciences University)

OR-42. Identification and characterization of an AAV capsid that efficiently transduces the pancreas with limited off-target
consequences in non-human primates following retrograde pancreatic duct injection
Kei Adachi (Department of Molecular & Medical Genetics, Oregon Health & Science University)

OR-43. AAVKP1 Shows a Peculiar Biological Phenotype Effective for Localized In Vivo Gene Delivery While Detargeting
the Liver
Taisuke Furusho (Oregon Health & Science University)

OR-44. Screening human immortalized cell lines for efficient production of recombinant adeno-associated virus vector
Yoshitaka Miyagawa (Department of Biochemistry and Molecular Biology, Nippon Medical School, Tokyo, Japan)

OR-45. Optimization of AAV9 vectors Production by Transient Transfection of Adherent HEK293EB Cells in Serum-Free
Media using Fixed-Bed Bioreactor
Yukihiko Hirai (Division of Molecular and Medical Genetics, Center for Gene and Cell Therapy,
the Institute of Medical Science, the University of Tokyo,)

OR-46. Development of extraction method for adeno-associated virus (AAV) vector
Shuhei Sakamoto (Takara Bio Inc.)

OR-47. Development of mRNA synthesis reagents for mRNA medicine development
Hiroyuki Matsumoto (7akara Bio Inc.)

Oral Session VII (E or J)

Cancer®
Date: July 15, 15:30-16:30, Room 3

Chairpersons: Hideki Kasuya (Nagoya University Graduate School of Medicine, Cancer Immune Therapy Center)
Hiroaki Ikeda (Department of Oncology, Nagasaki University Graduate School of Biomedical Sciences)

OR-48. Non-viral gene-modified CAR-T cells targeting IGF1 receptors against solid tumors
Ryunosuke Ohno (Shinshu University School of Medicine / Faculty of Health Sciences, Queens University)

OR-49. Anti-tumor effect of recombinant Bifidobacterium displaying Wilms’ tumor 1 combined with anti-PD-1 therapy
against renal cell carcinoma in mice
Koichi Kitagawa (Kobe University Graduate School of Science, Technology and Innovation)

OR-50. Biomarkers predicting the antitumor effect of p53-armed telomerase specific oncolytic adenovirus
Ryoma Sugimoto (Department of Gastroenterological Surgery, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan)

OR-51. Combination of fusogenic oncolytic vaccinia virus and HDAC inhibitor treatment synergistically induces anti-
cancer effect through enhancing viral cell-cell fusion
Motomu Nakatake (Department of Molecular Medicine, Graduate School of Medical Sciences, Tottori University)

OR-52. Preclinical study of second-generation microRNA-targeted coxsackievirus B3
Shohei Miyamoto (Laboratory of ALA Advanced Medical Research, Institute for Quantitative Biosciences,
The University of Tokyo)
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Oral Session VIII (E or J)

Clinical Trials
Date: July 15, 16:30-17:42, Room 3

Chairpersons: Yozo Nakazawa (Department of Pediatrics, Shinshu University School of Medicine)
Toshihiko Okazaki (Osaka University Hospital, Dept. of Medical Innovation,
Medical Center for Translational and Clinical Research)

OR-53. Analysis of candidate off-target mutation sequences to be considered for safety assessment of genome editing with
SaCas9
Takuma Yamashita (National Institute of Health Sciences)

OR-54. Ex vivo Gene & Cell Therapy for Fabry disease, Macroencapsulated Spheroid with Scaffold (MESS)
Transplantation
Daisuke Kami (Kyoto Prefectural University of Medicine)

OR-55. The novel method of manufacturing for gene modified cells with RetroNectin® using a closed system automated cell
preparation system
Sara Ogawa (Takara Bio Inc.)

OR-56. Development of new cell therapy of chimeric antigen receptors into dendritic cells
Yoshinori Naoe (Nagoya University)

OR-57. Efficacy of HSV-TK/GCY system suicide gene therapy using stem cells from human exfoliated deciduous teeth
(SHED) expressing modified HSV-TK against brain metastasis of non-small cell lung cancer
Tomoya Oishi (Department of Neurosurgery, Hamamatsu University School of Medicine)

OR-58. Evaluation of full/empty capsid ratio of adeno-associated viral vectors by anion-exchange ultra high performance
liquid chromatography
Takenori Yamamoto (Devision of Molecular Target and Gene Therapy Products, National Institute of Health Sciences)

Oral Session IX (E or J)

Neurogenic, Ophthalmic, and Musculo-skeletal Diseases
Date: July 16, 8:30-9:42, Room 3

Chairpersons: Seiichi Nagano (Department of Neurotherapeutics, Osaka University Graduate School of Medicine)
Akiko Ishii (Department of Neurology, Faculty of Medicine, University of Tsukuba)

OR-59. Gene therapy for mice model of myoclonus using AAVS carrying the human CTSA and modified intracellular
crystallization-suppressed NEU1
Mizuki Miyoshi (Graduate School of Pharmaceutical Sciences, Tokushima University)

OR-60. Gene therapy for galactosialidosis model mice using AAVPHP.eB carrying the human CTSA and modified NEU1
Rin Fukuike (Graduate School of Pharmaceutical Sciences, Tokushima University)

OR-61. Active immunization therapy for Alzheimer’s disease using recombinant viral vectors
Takeshi Tabira (Department of Diagnosis, Prevention and Treatment of Dementia, Graduate School of Medicine,
Juntendo University)

OR-62. Early distribution of 18F-labeled AAV9 vectors in the cerebrospinal fluid after intraventricular or intracisternal
infusion in non-human primates
Shinichi Kumagai (Department of Neurosurgery, Jichi Medical University)

OR-63. Modulation of neurodegeneration by peripheral immune system in Niemann-Pick disease type C
Toru Yasuda (National Center for Child Health and Development)

OR-64. Protein translation dysfunction in amyotrophic lateral sclerosis and its therapeutic application
Seiichi Nagano (Department of Neurotherapeutics, Osaka University Graduate School of Medicine /
Department of Neurology, Osaka University Graduate School of Medicine)

52




Oral Session X (E or J)
Vectors®
Date: July 16, 9:42-10:54, Room 3

Chairpersons: Yukihiko Hirai (Division of Molecular and Medical Genetics, Center for Gene and Cell Therapy,
The Institute of Medical Science, The University of Tokyo)
Hiroaki Mizukami (Division of Genetic Therapeutics, Center for Molecular Medicine, Jichi Medical University)

OR-65. Is the plasma gene transfer method free from genome rearrangement?
Ryota Tamura (Ehime University Graduate School of Science and Engineering)

OR-66. Mdmx plays a crucial role in neuronal damage after ischemic stroke
Haomin Yan (Department of Neurology, Graduate School of Medicine, Osaka University)

OR-67. Targeted Gene Delivery to the Brain with Smartly-Coated AAV9 Assisted by High Intensity Focused Ultrasound
Enhances Safety and Efficacy
Hiroaki Kinoh (/nnovation Center of NanoMedicine, Kataoka-Kinoh Lab)

OR-68. Protocol optimization for generation of retroviral vector-producing human mesenchymal stem cells (VP-hMSCs)
Yoshiyuki Yamazaki (Department of Biochemistry and Molecular Biology, Nippon Medical School)

OR-69. Large-scale purification of functional recombinant adeno-associated virus with short-term ultracentrifugation in a
zonal rotor
Mikako Wada (Division of Molecular and Medical Genetics, Center for Gene and Cell Therapy,
The Institute of Medical Science, The University of Tokyo, Tokyo, Japan)

OR-70. The seroprevalence of neutralizing antibodies against AAV capsids in Japanese hemophilia patients
Yuji Kashiwakura (Department of Biochemistry, Jichi Medical University School of Medicine)

Oral Session XI (E or J)

Basic science
Date: July 16, 13:10-14:34, Room 3

Chairpersons: Shigeki Yagyu (Shinshu University Innovative Research & Liaison Organization)
Hiromi Hayashita-Kinoh (Division of Molecular and Medical Genetics, Center for Gene and Cell Therapy,
The Institute of Medical Science, The University of Tokyo)

OR-71. Development of new therapy for Hypoxic Ischemic Encephalopathy by M1 microglia-depletion using M1
microglia-targeting apoptotic peptide
Rika Zen (Department of Stem Cell Biology and Regenerative Medicine, Shiga University of Medical Science /
Department of Obstetrics and Gynecology, Shiga University of Medical Science)

OR-72. Establishment of a Pancreatic Cancer Rat Model using the Pancreas-Targeted Hydrodynamic Gene Delivery
Yuto Tanaka (Division of Gastroenterology and Hepatology, Graduate School of Medical and Dental Sciences,
Niigata University)

OR-73. Reovirus-mediated anti-fibrotic effects: functional restoration of hepatic stellate cells following reovirus treatment
Ikuho Ishigami (Graduate School of Pharmaceutical Sciences, Osaka University)

OR-74. Comparability assessment after transfer of the manufacturing process for a next generation CAR-T (CD19-JAK/
STAT CAR-T, TBI-2001)
Shinya Tanaka (7akara Bio Inc.)

OR-75. A Microfluidic 3D Endothelium-on-a-Chip Model to Study Transendothelial Migration of T Cells in diseases
Luc Zhang (MIMETAS BV / MIMETAS Japan K.K.)

OR-76. Targeted genome repair in selectively expanded mouse long-term hematopoietic stem cells
Suvd Byambaa (Division of Regenerative Medicine, Jichi Medical University, Tochigi, Japan)

OR-77. Development of next generation CAR-T cell therapies with CRISPR-Cas3
Tomoaki Fujii (Division of Animal Genetics, Laboratory Animal Research Center, Institute of Medical Science,
The University of Tokyo)
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| Corporate Seminar |

Corporate Seminar I

Future Development of Gene and Cell Therapy
(Miltenyi Biotec K.K.)

Date: July 14, 12:00-12:50, Room1

Chairperson: Yoshikazu Yonemitsu (R&D Laboratory for Innovative Biotherapeutics Science,
Graduate School of Pharmaceutical Sciences, Kyushu University)

Development of CAR-T cell therapy —Centralization and Decentralization of cellular preparation—
Hiroshi Shiku (Personalized Cancer Immunotherapy, Mie University Graduate School of Medicine)

Corporate Seminar 11

Quality by Design of AAV Products
(Pall Corporation)

Date: July 14, 12:00-12:50, Room2
Chairperson: Naohito Hariganeya (Pall Corporation)

Quality by Design of AAV Products
Peiqing Zhang (Pall Corporation)

Allegro™ STR Single-Use Bioreactor Platform for Gene Therapy Applications
Kenichi Horiuchi (Pall Corporation)

Corporate Seminar 111

Current Status and Perspective of CAR-T cell Therapy
(Scrum Inc)

Date: July 14, 12:00-12:50, Room3
Chairperson: Seiichi Tada (Scrum Inc)

Current Status and Perspective of CAR-T Cell Therapy
Naoki Hosen (Department of Hematology and Oncology, Osaka University Graduate School of Medicine.)

Corporate Seminar IV

The latest innovations in the field of gene therapy brought about by synthetic biology and the latest trends in
manufacturing technology and quality control of viral vectors
(Synplogen Co.,Ltd.)
Date: July 15, 12:00-12:50, Room1

Chairperson: Naoyuki Yamada (Synplogen Co.,Ltd.)

Global Trends in Synthetic Biology and its Application to Cell and Gene Therapy
Akihiko Kondo (Kobe University)

Trends in manufacturing technology and quality control of viral vectors for gene therapy
Kazuhisa Uchida (Graduate School of Science, Technology and Innovation Kobe University)

Corporate Seminar V

New Era in Gene Therapy
(AnGes, Inc.)

Date: July 15, 12:00-12:50, Room?2

Chairperson: Torayuki Okuyama (Department of Clinical Genomics, Saitama Medical University)

Plasmid DNA Gene Therapy as Platform Modality
Ryuichi Morishita (Department of Clinical Gene Therapy, School of Medicine, Osaka University)

Development of Genome Editing Therapeutics at EmendoBio
Akihiko Murakami (4nGes, Inc.)

54




Corporate Seminar VI

Gene and cell therapy development by non-viral gene delivery
(Kiko Tech Co., Ltd.)

Date: July 15, 12:00-12:50, Room3
Chairperson: Toru Uchiyama (Division of Molecular Pathogenesis, Department of Human Genetics,
National Center for Child Health and Development)

Development of iPSC-derived immune cells for the treatment of cancers
Yasumichi Hitoshi (Thyas Co., Ltd.)

Corporate Seminar VII

Updates on T cell gene therapies
(Takara Bio Inc.)

Date: July 16, 12:00-13:00, Room1
Chairperson: Tatsuji Enoki (Takara Bio Inc.)

Updates on T cell gene therapies
Naoto Hirano (Princess Margaret Cancer Centre, University of Toronto)

Corporate Seminar VIII

Clinical practice and Future prospects of AAV based gene therapy
(Novartis Pharma K.K.)

Date: July 16, 12:00-13:00, Room3
Chairperson: Takanori Yamagata (Department of Pediatrics, Jichi Medical University)

Practical experience with gene therapy for SMA
Taku Omata (Division of Child Neurology, Chiba Children's Hospital)

Clinical considerations and future prospects of AAV gene therapy
Takanori Yamagata (Department of Pediatrics, Jichi Medical University)
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| Tea break Seminar |

Tea break seminar I

Effective operation of Digital PCR
(QIAGEN K .K.)

Date: July 14, 15:00-15:30, Room2

Accurate quantification and effective operation method of AAV vector by nanoplate digital PCR
Yuichi Yotsuyanagi (Business Development Manager, Marketing Dept.)

Tea break seminar I1

Development of stem cell culture methods for clinical application
(FUKOKU Co., Ltd.)

Date: July 14, 15:00-15:30, Room3
Chairperson: Yui Harada (Kyushu University)

Evaluation of the Usefulness of Human Adipose-Derived Stem Cell Spheroids Formed Using SphereRing®
Yasubhito Ishigaki (Kanazawa Medical University)

Tea break seminar I11

New manufacturing solution for cell and gene therapy products
(Thermo Fisher Scientific)

Date: July 15, 15:00-15:30, Room2

New automated and closed systems for cell processing and gene transfer
Nobuo Ogita (Thermo Fisher Scientific Life Technologies Japan Ltd.)

Manufacturing platform for AAV vectors
Kentaro Toriumi (Thermo Fisher Scientific Life Technologies Japan Ltd.)

Tea break seminar IV

Different downstream step conditions were compared to give load capacity, recovery, reduction of empty capsids,
and purity. From these findings, we propose a scalable purification process
(Cytiva (Global Life Sciences Technologies Japan))

Date: July 15, 15:00-15:30, Room3
Chairperson: Takuro Kasuga (Cytiva (Global Life Sciences Technologies Japan))

Development of a scalable adeno-associated virus purification process
Tomoyuki Okuyama (Cytiva (Global Life Sciences Technologies Japan))
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JSGCT Chairman's Lecture
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Yoshida S, Nakagami H, Hayashi H, Ikeda Y, Sun J, Tenma A, Tomioka H, Kawano T, Shimamura M, Morishita R,
Rakugi H. The CD153 vaccine is a senotherapeutic option for preventing the accumulation of senescent T cells in
mice. Nature Communicaton 2020 May 18;11(1):2482

Fukami H, Morinaga J, Nakagami H, Hayashi H, Okadome Y, Matsunaga E, Kadomatsu T, Horiguchi H, Sato M,
Sugizaki T, Kuwabara T, Miyata K, Mukoyama M, Morishita R, Oike Y. Vaccine targeting ANGPTL3 ameliorates
dyslipidemia and associated diseases in mouse models of obese dyslipidemia and familial hypercholesterolemia.
Cell Reports Medcine 2021;2:100446, http://creativecommons.org/licenses/by-nc-nd/4.0/

Hayashi H, Sun J, Yanagida Y, Otera T, Kubota-Koketsu R, Shioda T, Ono C, Matsuura Y, Arase H, Yoshida S,
Nakamura R, Ju N, Ide R, Tenma A, Kawabata S, Ehara T, Sakaguchi M, Tomioka H, Shimamura M, Okamoto S,
Amaishi Y, Chono H, Mineno J, Komatsuno T, Saito Y, Rakugi H, Morishita R, Nakagami H. Preclinical study of a
DNA vaccine targeting SARS-CoV-2. Current Research in Translational Medicine (in press)

Nakagami H, Hayashi H, Ishihama T, Daikyoji Y, Sasakura C, Mikami T, Katsumoto T, Saito Y, Suzuki K,
Murakami A, Sato N, Yamada E, Rakugi H, Morishita R. Study protocol for a randomized, open-label, non-
controlled Phase I/II Study to assess safety and immunogenicity of twice or three times dosing of intramuscular
COVID-19 DNA vaccine in healthy adults. Translational and Regulatory Sciences (in press)

Nakagami H, Ishihama T, Daikyouji Y, Sasakura C, Yamada E, Morishita R. Brief report on a phase 1/Ila study to
assess the safety, tolerability, and immune response of AGMGO0201 in patients with essential hypertension.
Hypertension Research (in press)
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JSGCT Chairman's Lecture
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Adenovirus vectors, mRNA technology, and plasmid DNA technology have been used to develop new types of
vaccines against covid-19, and practical application has rapidly progressed. Not only overseas but also in Japan,
the importance of these new modalities beyond conventional drug discovery technologies has been recognized,
and the importance of the second health and medical strategy in Japan Government has been pointed out, and the
government as a whole is working to support R&D. However, the hurdles to practical application of these new
modalities are high, and despite the need for many players such as 1) basic research in academia, 2) bridging
practical application from basic research to clinical practice, and 3) bio-ventures and pharmaceutical companies
responsible for practical application, the situation in Japan is extremely lagging behind. As a president, I would
like to contribute to the enhancement of basic research and the development of translational research and regulatory
science in the future with the aim of spreading gene cell therapy technology for the public. In this lecture, I would
like to introduce the current situation and the efforts of academic societies and the government.
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President’s Lecture

CURRICULUM VITAE

Name Yoshikazu Yonemitsu

Affiliation Graduate School of Pharmaceutical Sciences,
Kyushu University

Field of Research Gene and cell therapy

Cancer immunology and immunotherapy )
Education 3
1996  Ph.D., Dr. of Medical Science, Kyushu University Er.
1990  M.D., Faculty of Medicine, Kyushu University =
g
Professional Experience &
2020.10 - present Special Advisor (Academia-Industry Relations), to the President of Kyushu University
2009.10 - present Professor, R&D Laboratory for Innovative Biotherapeutics,

Graduate School of Pharmaceutical Sciences, Kyushu University
4-2009.9 Professor, Department of Gene Therapy, Graduate School of Medical Science, Chiba University
10 - 2006. 3 Associate Professor, Department of Pathology, Graduate School of Medical Sciences,
Kyushu University
6-2004. 10 Senior Assistant Professor and Labo Director, Graduate School of Medical Sciences,
Kyushu University
5-2003.5. Assistant Professor, Department of Pathology, Kyushu University Hospital
11-1999.4 Research Associate, Department of Gene Therapy, Imperial College School of Medicine at the
National Heart and Lung Institute, London, UK (The Wellcome Trust Fellow)
4-1997.10 Stuff surgeon in vascular surgery unit, Department of Surgery II, Kyushu University Hospital
4-1992.3 Stuff surgeon in General Surgery, Kyushu Central Hospital
4-1991.3 Resident in Department of Surgery II, and Emergency and Critical Care Medicine,
Kyushu University Hospital
1990.4. Passed the Examination of National Board
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President’s Lecture

GAIA-NK: Off-the-shelf ‘NK-like’ cell product that can eliminate solid tumors
Yoshikazu Yonemitsu

Graduate School of Pharmaceutical Sciences, Kyushu University

GAIA-102 is distinct from primary NK cells in view of surface markers as well as functions, therefore, GAIA
BioMedicine has Name dita “GAIA-NK-like cell platform”. GAIA-102 can be produced by their original culture
method using a mixture of multiple donors PBMCs met with defined HLA/KIR types without any genetic
modification.

The outstanding features of GAIA-102 are as follows;

1) It accumulates and kills solid tumors efficiently and rapidly.

2) It induces efficient mass reduction and protective acquired antitumor immunity in vivo in the use of host CTL
by ‘me too’ chemokine signaling.

Interestingly, GAIA-102 holds memory-like NK cell (ML-NK)-like properties; however, genome-wide assessment
of epigenetic status and single-cell RNA-seq suggested that these two products are fundamentally different.

The first Phase I/II clinical study of GAIA-102 for non-small cell lung cancer has been opened (ClinicalTrials.gov
Identifier: NCT05207371), and those for peritoneal dissemination of gastrointestinal malignancies and for pediatric
solid tumors would be started in 2022.
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COVID-19 Vaccines as gene-based technologies



JSGCT Special Program

CURRICULUM VITAE
Name Prof. Melissa Moore
Affiliation Eleanor Eustis Farrington Chair of Cancer Research

Professor, RNA Therapeutics Institute
University of Massachusetts Medical School
Chief Scientific Officer, Platform Research, Moderna

Professional Experience

Dr. Melissa J. Moore currently serves as Chief Scientific Officer, Scientific Affairs, at
Moderna. She joined Moderna in 2016 from the University of Massachusetts Medical
School (UMMS), where she served as Professor of Biochemistry & Molecular Pharmacology, Eleanor Eustis
Farrington Chair in Cancer Research, and a long-time Investigator at the Howard Hughes Medical Institute
(HHMI). Dr. Moore was also a founding Co-Director of the UMMS RNA Therapeutics Institute (RTI) and was
instrumental in creating the Massachusetts Therapeutic and Entrepreneurship Realization initiative (MassTERi), a
faculty-led program intended to facilitate the translation of UMMS discoveries into drugs, products, technologies
and companies. Dr. Moore is an elected member of the National Academy of Sciences (2017), a Fellow of the
American Academy of Arts and Sciences (2019), and recipient of the RNA Society Lifetime Achievement Award
(2021). She currently sits on the Board of Directors of Tessera Therapeutics and multiple Scientific Advisory
Boards and has co-founded two companies with UMMS colleagues.

Dr. Moore holds a B.S. in Chemistry and Biology from the College of William and Mary, and a Ph.D. in Biological
Chemistry from MIT, where she specialized in enzymology under Prof. Christopher T. Walsh. She began working
on RNA metabolism during her postdoctoral training with Phillip A. Sharp at MIT. During her 23 years as faculty
member, first at Brandeis University and then at UMMS, her research encompassed a broad array of topics related
to the roles of RNA and RNA-protein (RNP) complexes in gene expression, and touched on many human diseases
including cancer, neurodegeneration and preeclampsia.
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JSGCT Special Program

mRNA as Medicine
Prof. Melissa Moore

Eleanor Eustis Farrington Chair of Cancer Research
Professor, RNA Therapeutics Institute

University of Massachusetts Medical School

Chief Scientific Officer, Platform Research, Moderna

With synthetic mRNA now fully validated as a platform for the rapid creation and distribution of highly effective
vaccines, the age of mRNA medicines is upon us. Because mRNAs can program the body to produce any desired
protein (e.g., cytoplasmic, intraorganelle, membrane-bound, secreted) or set of proteins (e.g., multiprotein
complexes) in their native state, possible applications are nearly infinite. In addition to a plethora of new vaccines
(both prophylactic and therapeutic), experimental mRNA medicines already in the clinic include pro-inflammatory
cytokines as anticancer agents, an angiogenic promoting blood vessel regrowth in damaged heart muscle, and
protein replacement therapies for inborn metabolic diseases. 1 will discuss Moderna’s overall process for production
of mRNA medicines and our new “mRNA Access” initiative designed get Moderna’s formulated mRNAs into the
hands of academics interested in helping create the mRNA medicines of the future.
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JSGCT Special Program
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Desmet C and Ishii K] Nature Reviews Immunology 12, 479-491 (2012)

Kobiyama K and Ishii KJ Nature Immunology in press (2022)

A 9o FUEEto L VA REOH WA Vol 279 No.10 (2021)

Ak DNA 7 7 F v OO ILBEN I ~1518 & AP O 2 H = XL 2 E WS FEIKS40 Nod (2022)
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JSGCT Special Program
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9, Ki#%TIZ [100 Days Mission to Respond to Future Pandemic Threats] KA baa+ o7 7 5 ¥ BHIEMZEED
FERZ T E T VT,

The pandemic of the new coronavirus has transformed the world and has had a profound impact on science,
medicine, government, and even diplomacy and economics. In particular, the year 2020 will go down in history as
the year of two revolutions in vaccine development research. The first is the emergence of a new vaccine called
mRNA, and the second is a revolution in the way vaccines are tested in clinical trials.

Never before have vaccines become a “personal matter” for people around the world as they have this time, and a
new trend is emerging in the fields of basic and clinical research involving not only infectious diseases and
immunology but also science as a whole, and it is expected that the fusion of different fields will continue. On the
other hand, looking around the world, there are many countries where people avoid vaccines or vaccinations have
not progressed, and Japan is expected to contribute to global health coverage by providing safer and more effective
vaccines to the world. In this lecture, we hope to discuss “100 Days Mission to Respond to Future Pandemic
Threats” and new developments in post-coronary vaccine development research.
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Development period for Comirnaty from the start of non-clinical trials to EUA approval was approximately 10
months, although making a vaccine can take up to 10-15 years under normal circumstances because of the
complexity of vaccine development. The acute state of the COVID-19 pandemic prompted an unprecedented level
of acceleration of vaccine development including regulatory processes and interactions. In my presentation, based
on the experience in Comirnaty development, factors that are allowed for fast development and will remain relevant
for future efforts will be discussed.
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COVID- 197 F/ YA NARZ ¥ =9 2 F VOB EEM 7O 75 LADEA
Hp Ak
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After the first report of COVID-19, AstraZeneca, in cooperation with the University of Oxford, immediately
started the development of preventive vaccine (adenovirus vector vaccine) without profit-making purpose in the
pandemic, and in only 2 months, we initiated an early phase clinical trial in March 2020. In parallel, AstraZeneca
Japan started preparation of clinical trials of the vaccine, and has successfully collected clinical data from Japanese
participants which was required for the approval application in Japan. This was achieved when the data became
available from the overseas clinical trials, and the vaccine was granted exceptional approval in Japan in May 2021.
The vaccine rollout started in UK and other European countries in January 2021, preceding other regions. In March
2021, however, an adverse reaction of thrombosis with thrombocytopenia syndrome (TTS) was reported.
Investigations including those led by UK reported the rate of the event and fatal outcome. Given this finding,
eligible candidate for this vaccine was limited to those with relatively low risk in Japan, before initiation of
domestic rollout of the vaccine. As of May 2022, a total of approximately 120,000 doses have been administered.
In the meantime, we also started to establish a manufacturing system in Japan to assure stable supply, because
vaccines may be seized by some countries or regions in the pandemic. Despite that establishment of manufacturing
system usually requires more than several years, our first shipment was achieved in only 10 months or so from the
start of the preparation, thanks to the great cooperation by the authorities and our partner companies.

We are witnessing greater mobility of human in a global scale, and new variants are frequently emerging. Although
COVID-19 may be suppressed successfully in one region, it is unlikely that we can expect end of pandemic, unless
the infection is suppressed also in the other regions. International cooperation is therefore essential to make this
disease under control. COVAX, an international framework of multilateral supply of vaccine, on top of direct
bilateral supply, has been established for this purpose. Our vaccine manufactured in Japan has already been
delivered extensively to overseas countries in this framework. As of May 2022, more than 42 million doses have
been delivered to foreign countries or regions including Asian nations.
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Hayashi H, Sun J, Yanagida Y, Otera T, Kubota-Koketsu R, Shioda T, Ono C, Matsuura Y, Arase H, Yoshida S,
Nakamaru R, Ju N, Ide R, Tenma A, Kawabata S, Ehara T, Sakaguchi M, Tomioka H, Shimamura M, Okamoto S,
Amaishi Y, Chono H, Mineno J, Komatsuno T, Saito Y, Rakugi H, Morishita R, Nakagami H. Preclinical study of a
DNA vaccine targeting SARS-CoV-2. Curr Res Transl Med. 2022 Apr 20;70(4):103348.

Yoshida S, Nakagami H, (Corresponding author) et al. The CD153 vaccine with CpG adjuvant is a novel
senotherapeutic option for preventing the accumulation of senescence T cells from visceral adipose tissues in
mice. Nat Commun 2020 May 18;11(1):2482.

Suda M, Nakagami H, et al. Senolytic vaccination improves normal and pathological age-related phenotypes and
increases lifespan in progeroid mice Nat Aging 2021 Dec, 1, 1117-1126.

Liu Y, Nakagami H, et al. An infectivity-enhancing site on the SARS-CoV-2 spike protein targeted by COVID-19
patient antibodies. Cell, 2021 May 24;184(13):3452-3466.¢18.

Nakagami H. Development of COVID-19 vaccines utilizing gene therapy technology. Int Immunol.2021 Sep
25;33(10):521-527.

74

o
7]
Q
a
-
2]
=
@
.
£l
w
-
S
L]
~
&
=




JSGCT Special Program

COVID-19 DNA 7 7 F v hi%t
Hilh A

RBCRFRAEBE AR TER  AERETEE PR

PFRlaaF o 4V AEGSE (COVID-19) DR TOEGILRIH L, BdicHiRlaaF > 4 LA (SARS-CoV-2)
D7 NEEHIDRY - AR S, SARS R MERSIZX S % JGA7HF%E & B T RAIE RSP H 74 W ARZ ¥ —B B0k
HREEREEMN RNAT 2 F Y -DNA T F V) REDOBIZTHRBEMEH WY 2 F VHREPL  Eiis iz, £0
HC, BRSO VEMNTZ 74—/ v T v 7, EFVFHBEL7-mRNA T 7 F /13 L bI27 = — X 3DOKEE
ARERIZB VT, 90% DL EOFIETHigh R 2 GEH S % & Lk L7z,

B AL EFE ARG TDNA T 7 F ¥ ZikGE - GMP AR Z ATV, B EERTOAMYE - RetkoWGEE% ik L 72,
Pehfe e LT, pERDOBANERGICA ., HRxE 754 22 W72 NS TORIEISE OBGEZ 47 Btk
FUAMAL, BYEPHERE LT, NARY—H50IET Y AT W72 RGBT OAREFM 2175 720 %
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In response to the global spread of novel coronavirus infection (COVID-19), the genome sequence of the novel
coronavirus (SARS-CoV-2) was rapidly elucidated and disclosed, and many vaccines were developed using viral
vectors or nucleic acid medicine technology (RNA vaccine, DNA vaccine) based on previous research on SARS
and MERS and genetic sequence information. Among them, it was a great surprise that the mRNA vaccines
developed by Pfizer/Biontec and Moderna both proved to be more than 90% effective in preventing the onset of
disease in Phase 3 validation studies within one year of their development.We have designed and synthesized a
DNA vaccine under an industry-academia collaboration, and have started to verify the antibody titer in mice and
other animals. In addition to the conventional intramuscular route of administration, we verified the immune
response by intradermal administration using a novel administration device, confirmed the induction of antibody
titer, and evaluated the efficacy of the vaccine in infection prevention tests using hamsters or mice. In parallel, we
used serum samples from infected individuals to establish the measurement methods necessary for vaccine
evaluation. While we were able to rapidly advance preparations for clinical trials to the extent possible, the
challenges of DNA vaccines in translational research into human clinical trials became clear once again. In this
symposium, we hope to introduce the challenges through our vaccine development and our future efforts.
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After the first case of COVID-19 in the world was reported at the end of 2019, COVID-19 had spread worldwide
as a pandemic and given enormous international impacts. On the other hand, the development of vaccines for
COVID-19 progressed exceptionally quickly. Within a year from the first case, the first COVID-19 vaccine was
supplied in the UK, and after that, it promptly became available internationally.

In this presentation, I will show the current concepts of COVID-19 vaccine evaluation, which proceeded in parallel
with the development of COVID-19 vaccines, and also show future consideration of the evaluation of COVID-19

vaccines.
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CURRICULUM VITAE
Name Hildegard Biining
Affiliation Institute for Experimental Hematology, Hannover Medical

School, Hannover, Germany.

REBIRTH — Cluster of Excellence, Hannover Medical
School, Hannover, Germany.

German Center for Infection Research (DZIF), partner site
Hannover-Braunschweig.

Field of Research Prof. Dr. Biining has a long-standing expertise in the area of
viral vector development and infection research. Key competences include capsid
engineering as well as cell entry (transductional), transcriptional and genomic targeting
of Adeno-Associated Viral (AAV) vectors, vaccine development, and characterization
of the AAV-host interaction including immune recognition. Dr. Biining has published
139 articles (91 original papers and 48 reviews/editorials/commentaries) in peer
reviewed journals and 12 book chapters.
Dr. Biining is a strong believer in cell and gene therapy and has dedicated her entire
scientific career to this endeavor. To help moving the field forward, Dr. Biining is active
in gene therapy societies. Dr. Biining is President of the European Society of Gene and
Cell Therapy (ESGCT) since 2018, is part of the leadership of the German Society for
Gene Therapy (DG-GT) since 2008 and has started in June 2021 her term as Member
of the Board of Directors of the American Society of Gene & Cell Therapy (ASGCT).

Education

1988-1993 Study of Biology, University of Miinster and University of Munich, Germany

1993 Diploma in Biology, University of Munich, Germany

1997 PhD (Dr. rer. nat.), University of Munich, Germany

2008 Lecture Qualification (Habilitation) in Molecular Medicine, University of Cologne, Germany

Professional Experience
1997-2003 Post-doctoral Fellow, Gene Center of the University of Munich, Germany
2004-2015 Research Group Leader, University of Cologne, Germany

since 2012 Member, German Center for Infection Research (DZIF)
since 2015 Research Group Leader, Hannover Medical School, Hannover, Germany
since 2015 Professor, Hannover Medical School, Hannover, Germany

Recent Related Publications (5 Papers)

Pavlou M.!, C. Schon!, L. M. Occelli, A. Rossi, N. Meumann, R. F. Boyd, J. T. Bartoe, J. Siedlecki, M. J. Gerhardt,
S. Babutzka, J. Bogedein, J. E. Wagner, S. G Priglinger, M. Biel, S. M. Petersen-Jones, H. Biining?, S. Michalakis?.
Novel AAV capsids for intravitreal gene therapy of photoreceptor disorders. EMBO Mol. Med. (2021): 13(4):
¢13392. (‘equal contribution; 2co-senior authors)

Hosel M., A. Huber, S. Bohlen, J. Lucifora, G. Ronzitti, F. Puzzo, F. Boisgerault, U.T. Hacker, W.J. Kwanten, N.
Kléting, M. Bliiher, A. Gluschko, M. Schramm, O. Utermohlen, W. Bloch, F. Mingozzi', O. Krut', H. Biining'.
Autophagy determines efficiency of liver-directed gene therapy with adeno-associated viral vectors. Hepatology.
(2017): 66 :252-265. (*equal contribution)

Miinch R.C., A. Muth!, T. Friedel, J. Schmatz, B. Dreier, A. Trkola, A. Pliickthun, H. Biining?, C. Buchholz?. Off-
target-free gene delivery by affinity-purified receptor-targeted viral vectors. Nat. Commun. (2015): 6: 6246 (‘equal
contribution; 2equal contribution)

Hosel M1, J. Lucifora!, T. Michler, G. Holz, M. Gruffaz, S. Stahnke, F. Zoulim, D. Durantel, M. Heikenwalder, D.
Nierhoff, R. Millet, A. Salvetti, U. Protzer’ and H. Biining?. Hepatitis B Virus infection enhances susceptibility
towards Adeno-Associated Viral vector transduction in vitro and in vivo. Hepatology (2014): 59: 2110-20. (‘equal
contribution; 2co-senior authors)

Hosel M., M. Broxtermann, H. Janicki, K. Esser, S. Arzberger, P. Hartmann, S. Gillen, J. Kleeff, D. Stabenow, M.
Odenthal, P. Knolle, M. Hallek, U. Protzer, H. Biining. TLR2-mediated innate immune response in human non-
parenchymal liver cells towards adeno-associated viral (AAV) vectors. Hepatology. (2012): 55: 287-297.
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Improving efficacy of Adeno-Associated-Virus (AAV) vectors for in vivo gene
therapy

Hildegard Biining'>?

! Institute for Experimental Hematology, Hannover Medical School, Hannover, Germany.
2 REBIRTH - Cluster of Excellence, Hannover Medical School, Hannover, Germany.
> German Center for Infection Research (DZIF), partner site Hannover-Braunschweig.

AAV vectors are currently the most widely used delivery system for in vivo gene therapy with so far three AAV
vector-based gene therapies that have received market authorization by the European Medicines Agency (EMA).
Despite this success, we must acknowledge that AAV vectors need to be optimized to unlock their full potential.
Major challenges are the prevalence of pre-existing neutralizing anti-AAV antibodies as well as the need for high
vector doses to overcome pre- and post-entry barriers in target cell transduction and to counterbalance the loss of
vector particles in off-target tissues.

In response to these challenges, we and others are developing and applying capsid engineering strategies. These
are either based on rational design approaches or use high-throughput ex vivo or in vivo screenings of AAV capsid
libraries. Thereby, AAV capsid variants with target cell selective tropism and improved in vivo transduction
efficiency are developed. Vector efficacy can also be improved by the in-depth characterization of the vector-target
cell interaction and targeted manipulation of key limiting steps in cell transduction. Besides improving efficacy of
AAV vectors in gene therapy, the gain in knowledge on the vector-host interaction combined with capsid-
engineering strategies is also paving the way for novel applications such as developing AAV vectors as vaccines
in cancer immunotherapy.
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CURRICULUM VITAE
Name Juan A. Bueren
Affiliation Hematopoietic Innovative Therapies Division,

CIEMAT/CIBERER/Fund. Jiménez Diaz, Madrid, Spain

Field of Research Prof Juan Bueren is Director of the Biomedical Innovation Unit
(CIEMAT and Biomedical Network Centre for Research on Rare
Diseases, CIBERER) and Co-ordinator of the Advanced
Therapies Unit (IIS. Fundacion Jiménez Diaz/CIEMAT).

Dr Bueren serves as Vice-President of the European Society for
Gene and Cell Therapy, is Member of the International Committee of the American Society
for Gene and Cell Therapy, and is Consultant for Rocket Pharmaceuticals. Dr Bueren is
Scientific Director of two gene therapy programs, one of them for the treatment of Fanconi
anemia patients, and has participated in the development of therapeutic lentiviral vectors
designed as Orphan Drugs by the European Medicines Agency and by the FDA for the
treatment of Fanconi anemia and other monogenic diseases. Dr Bueren has published more
than 160 papers in the field of stem cells and gene therapy, and has been awarded by the
FARF for commitment with FA research and dedication.

Education
1975-1979: Graduated, University Complutense of Madrid
1982: Ph.D University Complutense of Madrid

Professional Experience

1978-1982: Junior Scientist. Junta Energia Nuclear, Spain

1982-1992: Associated researcher CIEMAT

2002-2014: Head Division Hematopoietic Innovative Therapies. CIEMAT

2014-: Coordinator Advanced Therapies Unit Fundacién Jiménez Diaz/CIEMAT

2017- Director of the Hematological, Innumological and Dermatological cancer Unit (U710). CIBER Rare Diseases
2021-: Head of the Biomedical Innovation Department. CIEMAT

Recent Related Publications (5 Papers)

Successful Engraftment of Gene Corrected Hematopoietic Stem Cells in Non-conditioned Fanconi Anemia Patients. Paula
Rio, Susana Navarro, Wei Wang, Rebeca Sanchez-Dominguez, Roser M. Pujol, José C. Segovia, Massimo Bogliolo, Eva
Merino, Ning Wu, Rocio Salgado, Maria L. Lamana, Rosa M. Yaiiez, José A. Casado, Yari Giménez, Francisco J. Roman-
Rodriguez, Lara Alvarez, Omaira Alberquilla, Anna Raimbault, Guillermo Guenechea, M. Luz Lozano, Laura Cerrato,
Miriam Hernando, Eva Galvez, Raquel Hladun, Irina Giralt, Jordi Barquinero, Anne Galy, Nagore Garcia de Andoin,
Ricardo Lépez, Albert Catala, Jonathan D. Schwartz, Jordi Surralles, Jean Soulier, Manfred Schmidt, Cristina Diaz de
Heredia, Julian Sevilla, Juan A. Bueren. Nat Med. 2019 Sep;25(9):1396-1401.

NHEJ-mediated repair of CRISPR-Cas9-induced DNA breaks can efficiently correct mutations in HSPCs from patients
with Fanconi Anemia. Francisco Jose Roman-Rodriguez, Laura Ugalde, Lara Alvarez, Begofia Diez, Maria Jose Ramirez,
Cristina Risuefio, Marta Corton, Massimo Bogliolo, Sara Bernal, Francesca March, Carmen Ayuso, Helmut Hanenberg,
Julian Sevilla, Sandra Rodriguez-Perales, Raul Torres-Ruiz, Jordi Surralles, Juan A. Bueren and Paula Rio. Cell Stem
Cell. 2019 Nov 7;25(5):607-621.¢7.

Targeted gene therapy and cell reprogramming in Fanconi anemia. Rio P, Bafios R, Lombardo A, Quintana-Bustamante
O, Alvarez L, Garate Z, Genovese P, Almarza E, Valeri A, Diez B, Navarro S, Torres Y, Trujillo JP, Murillas R, Segovia JC,
Samper E, Surralles J, Gregory PD, Holmes MC, Naldini L, Bueren JA. EMBO Mol Med. 2014 Jun;6(6):835-48.
Engraftment and in vivo proliferation advantage of gene-corrected mobilized CD34+ cells from Fanconi anemia patients.
Rio P, Navarro S, Guenechea G, Sanchez-Dominguez R, Lamana ML, Yafiez R, Casado JA, Mehta PA, Pujol MR, Surrallés
J, Charrier S, Galy A, Segovia JC, Diaz de Heredia C, Sevilla J, Bueren JA. Blood. 2017 Sep 28;130(13):1535-1542.
Disease-corrected haematopoietic progenitors from Fanconi anaemia induced pluripotent stem cells. Raya A, Rodriguez-
Piza I, Guenechea G, Vassena R, Navarro S, Barrero MJ, Consiglio A, Castella M, Rio P, Sleep E, Gonzalez F, Tiscornia G,
Garreta E, Aasen T, Veiga A, Verma IM, Surrallés J, Bueren JA, Izpistia Belmonte JC. Nature. 2009 Jul 2;460(7251):53-9.
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Long-Term Follow-up of the Phase I/II Gene Therapy Trial in Fanconi Anemia-A
Patients

Juan A. Bueren', Paula Rio!, Julian Sevilla?, Susana Navarro', Josune Zubicaray?, Eileen Nicoletti®, Rebeca Sanchez-Dominguez!,

Wei Wang*, Roser M. Pujol®, Michael Rothe®, José C. Segovia!, Yari Giménez', Omaira Alberquilla', Elena Almarza®, Jordi Barquinero’,
Albert Catala'?, Francois Lefrere!!, Marina Cavazzana'!, Axel Schambach®, Gayatri Rao®, Jordi Surrallés®, Jean Soulier'?,

Cristina Diaz de Heredia’, Jonathan D. Schwartz?

! Hematopoietic Innovative Therapies Division, CIEMAT/CIBERER/Fund. Jiménez Diaz, Madrid, Spain,

2 Servicio Hemato-Oncologia Pediatrica, Fundacion Biomédica Hospital Nifio Jesus, Madrid, Spain, * Rocket Pharma, New York, NY,
* GeneWerk GmbH, Heidelberg, Germany, °* Hospital Sant Pau/Autonoma University of Barcelona/CIBERER Barcelona, Spain,

¢ Hannover Medical School, Hannover, Germany, ’ Hospital Val d'Hebron, Barcelona, Spain,

8 Hospital Universitario de Donostia, San Sebastian, Spain, * Hospital de Cruces, Bilbao, Spain,

1 Hospital San Joan de Deu, Barcelona, Spain, !' Hopital Necker-Enfants Malades, Paris, France,

12 Hopital Saint-Louis and University Paris Diderot., Paris, France

Fanconi anemia (FA) is a monogenic inherited disorder mainly characterized by congenital abnormalities,
childhood bone marrow failure (BMF) and cancer predisposition. Herein, we report the results obtained 2-6 years
after lentiviral-mediated gene therapy of patients with Fanconi anemia, subtype A (FA-A). Data corresponds to the
FANCOLEN-I phase I/I and subsequent long-term follow-up clinical trial in which patients participate after 3
years of follow-up in the FANCOLEN-I study. Patients were infused with mobilized CD34+-enriched cells after
transduction with the PGK-FANCA.Wpre* lentiviral vector without any pre-conditioning regimen. The number of
CD34+-enriched cells infused in the patients ranged from 7.3x104 to 1.9x106 CD34+ cells/kg. Vector copy
numbers (VCN) in colonies derived from the manufacturing products ranged from 0.2 to 0.9 VCN/cell. Progressive
engraftment of gene-corrected cells was observed in six of the eight evaluable patients, with observed values of
10% to 70% in either BM or PB at 2-6 years post-gene therapy. No evidence of HSC exhaustion was observed
during long-term follow up of these patients. In all instances a progressive rise in the proportion of corrected cells
was associated with increases in MMC-resistance in BM progenitors, and also with a reduction in the chromosomal
instability in PB T cells exposed to diepoxybutane. Four of the eight evaluable patients who were treated at
advanced stages of BMF, and/or infused with very low numbers of corrected CD34+ cells, showed progressive
evolution of BMF, requiring alternative treatments including transfusions and/or allogenic transplantation.
Nonetheless, two of the patients who were among those receiving higher numbers of corrected CD34+ cells had
more rapid and robust engraftment levels and showed stabilized and subsequently improved PB cell counts. The
results obtained in these phase I/II and long-term clinical trials show the importance of performing FA gene
therapy in early stages of the disease, and reveal the potential efficacy of this therapeutic approach when significant
numbers of corrected CD34+ cells are infused prior to BMF progression. Based on these results, global phase 11
trials are currently ongoing under the sponsorship of Rocket Pharmaceuticals Inc., with the goal of treating patients
in early stages of the disease with high numbers of gene-corrected CD34+ cells and averting BMF.
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CURRICULUM VITAE
Name Hans-Peter Kiem
Affiliation Director, Stem Cell and Gene Therapy Program

Fred Hutchinson Cancer Research Center

Field of Research Dr. Hans-Peter Kiem is a world-renowned pioneer in stem cell
and gene therapy. His focus has been the development of
improved hematopoietic stem cell (HSC) gene therapy and
genome editing approaches for the treatment of patients with
genetic and infectious diseases or cancer. His lab has developed
gene therapy trials for Fanconi anemia, glioblastoma, and HIV.
More recently his lab has described a refined HSC population for improved HSC engineering
and targeting. A major recent focus has also been the development of in vivo gene therapy
using various delivery platforms including viral vectors and nanoformulations to make HSC
gene therapy and gene editing more portable and more widely accessible also in low- and
middle-income countries and setting where HIV and hemoglobinopathies are most prevalent.
He has had continuous NIH funding for the past 25 years and has published more than 300
manuscripts, mostly in the area of HSC biology/transplantation and gene therapy. Dr. Kiem
was the inaugural recipient of the José Carreras/E. Donnall Thomas Endowed Chair for
Cancer Research at the Fred Hutch from 2009 to 2014 and now holds the Stephanus Family
Endowed Chair for Cell and Gene Therapy and is Director of the Stem Cell and Gene therapy
Program at Fred Hutch. He served on the Recombinant DNA Advisory Committee (RAC)
2011 to 2016 and chaired the committee during the last year. He served on the American
Society for Gene and Cell Therapy (ASGCT) and American Society of Hematology (ASH)
Stem Cell committees, and for both societies also as Chair in 2016/17. In May of 2020 was

Education
1987/88
1990

1992

elected vice president of ASGCT and became president-elect in 2021 and will serve as
president in 2022.

MD,PhD, University of Ulm, Germany
Research Fellow, Stanford University, Stanford, CA
Residency: Internal Medicine, Vanderbilt University, Nashville, TN

Professional Experience

1992-1995 Senior Fellow in Oncology, FHCRC and University of Washington (UW), Seattle, WA E
1995-1997 Research Associate/Associate in Clinical Research Division, FHCRC E_
1995-present  Attending Physician, FHCRC e
1996-1998 Acting Instructor, Department of Medicine, UW =
1997-2002 Assistant Member, Clinical Research Division, FHCRC >
1998-2003 Assistant Professor, Department of Medicine, UW 54
2002-2007 Associate Member, Clinical Research Division, FHCRC g-
2003-2008 Associate Professor, Department of Medicine, UW ;
2003-present  Faculty Member, Molecular and Cellular Biology Graduate Program, UW 2
2004-2008 Adjunct Associate Professor, Department of Pathology, UW o9
2004-present  Chair, Institutional Biosafety Committee, Seattle Cancer Care Alliance, Seattle, WA §
2007-present  Full Member/Professor, Clinical Research Division, FHCRC —
2008-present  Adjunct Professor, Department of Pathology, UW

2008-present  Professor, Department of Medicine, UW

2009-2014 José Carreras/E. Donnall Thomas Endowed Chair for Cancer Research

2012-present  Associate Program Head, Transplantation Biology, FHCRC

2013-present  Associate Head, Heme Malignancy Program, UW/FHCRC Cancer Consortium

2015-2018 Endowed Chair for Cell and Gene Therapy, FHCRC

2015-present  Director/Head, Stem Cell and Gene Therapy Program, FHCRC

2017-present  Full Member/Professor, Vaccine and Infectious Disease Division, FHCRC

2018-present  Stephanus Family Endowed Chair for Cell and Gene Therapy

2020-2021 Vice President, American Society of Gene & Cell Therapy

2021-present

President-elect, American Society of Gene & Cell Therapy
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Targeting hematopoietic stem cells for ex vivo and in vivo gene therapy

Hans-Peter Kiem'?

! Director, Stem Cell and Gene Therapy Program
2 Fred Hutchinson Cancer Research Center

Despite tremendous progress in the hematopoietic stem cell (HSC) gene therapy and gene editing field, there are a
number of significant limitations to the availability and accessibility of these therapies. In my presentation, I will
discuss how we can better target a more refined HSC population to significantly reduce the amounts of lentiviral
vectors or gene editing reagents needed for the genetic engineering of HSCs. I will also discuss how we can make
these therapies more portable and accessible by developing in vivo gene therapy approaches that would not require
rare and highly sophisticated cell manufacturing facilities and thus could be more accessible and also available for
patients in low and middle-income settings.

Recent Related Publications (5 Papers)

Efficient polymer nanoparticle-mediated delivery of gene editing reagents into human hematopoietic stem and

progenitor cells.
El-Kharrag R, Berckmueller KE, Madhu R, Cui M, Campoy G, Mack HM, Wolf CB, Perez AM, Humbert O, Kiem

HP, Radtke S.Mol Ther. 2022 Feb 28:S1525-0016(22)00154-X. doi: 10.1016/j.ymthe.2022.02.026. Online ahead
of print. PMID: 35240320

Bringing gene therapy to where it's needed.

Radtke S, Kiem HP.Trends Mol Med. 2022 Mar;28(3):171-172. doi: 10.1016/j.molmed.2022.01.005. Epub 2022
Jan 24 . PMID: 35086771

In Vivo Hematopoietic Stem Cell Gene Therapy for SARS-CoV?2 Infection Using a Decoy Receptor.

Wang H, Li C, Obadan AO, Frizzell H, Hsiang TY, Gil S, Germond A, Fountain C, Baldessari A, Roffler S, Kiem
HP, Fuller DH, Lieber A.Hum Gene Ther. 2022 Apr;33(7-8):389-403. doi:

Safe and efficient in vivo hematopoietic stem cell transduction in nonhuman primates using HDAdS5/35++ vectors.
Li C, Wang H, Gil S, Germond A, Fountain C, Baldessari A, Kim J, Liu Z, Georgakopoulou A, Radtke S, Raskd
T, Pande A, Chiang C, Chin E, Yannaki E, Izsvék Z, Papayannopoulou T, Kiem HP, Lieber A.Mol Ther Methods
Clin Dev. 2021 Dec 6;24:127-141. doi: 10.1016/j.omtm.2021.12.003. eCollection 2022 Mar 10.
10.1089/hum.2021.295.PMID: 35057635

Therapeutically relevant engraftment of a CRISPR-Cas9-edited HSC-enriched population with HbF reactivation
in nonhuman primates.

Humbert O, Radtke S, Samuelson C, Carrillo RR, Perez AM, Reddy SS, Lux C, Pattabhi S, Schefter LE, Negre O,
Lee CM, Bao G, Adair JE, Peterson CW, Rawlings DJ, Scharenberg AM, Kiem HP. Sci Transl Med. 2019 Jul
31;11(503):eaaw3768. doi: 10.1126/scitranslmed.aaw3768.PMID: 31366580 Free PMC article.
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CURRICULUM VITAE
Name Guangping Gao
Affiliation Director, Horae Gene Therapy Center and Viral Vector Core,

Co-Director, Li Weibo Institute for Rare Diseases Research,
Professor of Microbiology and Physiological Systems,
Penelope Booth Rockwell Professor in Biomedical Research,
University of Massachusetts Medical School

Speaker Short Bio

Guangping Gao, PhD is the Director, Horae Gene Therapy Center and Viral Vector

Core, Co-Director, Li Weibo Institute for Rare Diseases Research, Professor of Microbiology and Physiological
Systems, Penelope Booth Rockwell Professor in Biomedical Research, University of Massachusetts Medical
School; Elected fellows, both the US National Academy of Inventors (NAI) and American Academy of
Microbiology; Past president, American Society of Gene and Cell Therapy.

Dr. Gao is an internationally well recognized gene therapy researcher who has played a key role in the discovery
and characterization of new family of adeno-associated virus (AAV) serotypes, which was instrumental in reviving
the gene therapy field, hugely impacting many currently untreatable human diseases. For 30+ years of his scientific
research career, Dr. Gao has primarily focused on molecular genetics and viral vector gene therapy of genetic
diseases, Dr. Gao has published 330+ research papers, 6 book chapters, and 5 edited books. Dr. Gao holds 212
patents with 429 more patent applications pending. Dr. Gao has been ranked as the World Top 20 Translational
Researchers for several years in a row by Nature Biotechnology.

86

w
~
o
172}
Ll
o
o
=
-
|l
®
I—
N
=
@
e}
L d
®
=
w
=
3
(]
~
&
=
k.




Presidential Special Program 1

The next generation of AAV gene therapy
Guangping Gao

Director, Horae Gene Therapy Center and Viral Vector Core,
Co-Director, Li Weibo Institute for Rare Diseases Research,
Professor of Microbiology and Physiological Systems,
Penelope Booth Rockwell Professor in Biomedical Research,
University of Massachusetts Medical School

This presentation will discuss some major challenges in AAV gene therapy and showcase strategies to mitigate
those challenges by developing the next generation of gene therapy vectors with reduced transgene immunity,
improved safety profiles, enhanced therapeutic efficacy and the capability to achieve effective readthrough therapy
of genetic diseases caused by premature termination codon mutations.
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CURRICULUM VITAE

Name Ryuichi Morishita

Affiliation Osaka Univeristy

Field of Research gene therapy, cardiovascular disease, angiogenesis,
plasmid DNA

Education

Ryuichi Morishita, M.D., Ph.D., graduated Osaka University Medical School in 1987,

and received Ph. D. from Osaka University in 1991. After following postdoctoral Fellow at Stanford University
School of Medicine, he served as an Assistant Professor, Department of Geriatric Medicine, Osaka University
Medical School from 1994 to 1998. Then, from 1998 to 2003, he was Associate Professor, Division of Gene
Therapy Science, Osaka University Medical School. Then, he became Professor & Chairman of Division of
Clinical Gene Therapy, Graduate School of Medicine, Osaka University Medical School from 2003.

Professional Experience

Professor Morishita received over 20 awards from various academic societies including Harry Goldbratt Award in
Council of High Blood Pressure, American Heart Association, Award in Japanese of Japan Medical Society, Sato
Award in 27" annual meeting of the Japanese Circulation Society and Invitrogen-Nature-Biotechnology Award.
Especially, his developed Gene Therapy Drug (Collategene; HGF gene therapy drug to stimulate therapeutic
angiogenesis to treat ischemic ulcer in the patients with peripheral arterial disease) was launched in Japan market
from 2019 as a first gene therapy drug in Japan, and a first gene therapy drug based on plasmid DNA in the world.
Professor Morishita is currently on the editorial board of over 30 scientific journals including Gene Therapy,
ATVB, Circulation and Hypertension. He has published over 400 original articles and review papers, primarily on
gene therapy and molecular biology in cardiovascular disease. In addition, Professor Morishita is a Chairman of
many medical organizations, including Japanese Society of Gene & Cell Therapy.

He is currently Strategic Advisor of Headquarter for HealthCare Strategy (Chief is Prime Minister of Japan), and
Special Advisor of Osaka Prefecture and Osaka City. He also worked as a member of Intellectual Property
Committee of Koizumi & Abe Cabinet, and Committee for Regulation Reform (Advisor Committee of Prime
Minister of Japan).

Recent Related Publications (5 Papers)

Yoshida S, Nakagami H, Hayashi H, Ikeda Y, Sun J, Tenma A, Tomioka H, Kawano T, Shimamura M, Morishita
R, Rakugi H. The CD153 vaccine is a senotherapeutic option for preventing the accumulation of senescent T cells
in mice. Nature Communicaton 2020 May 18;11(1):2482

Fukami H, Morinaga J, Nakagami H, Hayashi H, Okadome Y, Matsunaga E, Kadomatsu T, Horiguchi H, Sato M,
Sugizaki T, Kuwabara T, Miyata K, Mukoyama M, Morishita R, Oike Y. Vaccine targeting ANGPTL3 ameliorates
dyslipidemia and associated diseases in mouse models of obese dyslipidemia and familial hypercholesterolemia.
Cell Reports Medcine 2021;2:100446, http://creativecommons.org/licenses/by-nc-nd/4.0/

Hayashi H, Sun J, Yanagida Y, Otera T, Kubota-Koketsu R, Shioda T, Ono C, Matsuura Y, Arase H, Yoshida S,
Nakamura R, Ju N, Ide R, Tenma A, Kawabata S, Ehara T, Sakaguchi M, Tomioka H, Shimamura M, Okamoto S,
Amaishi Y, Chono H, Mineno J, Komatsuno T, Saito Y, Rakugi H, Morishita R, Nakagami H. Preclinical study of
a DNA vaccine targeting SARS-CoV-2. Current Research in Translational Medicine (in press)

Nakagami H, Hayashi H, Ishihama T, Daikyoji Y, Sasakura C, Mikami T, Katsumoto T, Saito Y, Suzuki K,
Murakami A, Sato N, Yamada E, Rakugi H, Morishita R. Study protocol for a randomized, open-label, non-
controlled Phase I/II Study to assess safety and immunogenicity of twice or three times dosing of intramuscular
COVID-19 DNA vaccine in healthy adults. Translational and Regulatory Sciences (in press)

Nakagami H, Ishihama T, Daikyouji Y, Sasakura C, Yamada E, Morishita R. Brief report on a phase I/Ila study to
assess the safety, tolerability, and immune response of AGMGO0201 in patients with essential hypertension.
Hypertension Research (in press)

88

w
~
o
172}
Ll
(=9
o
=
-
|l
~
=
N
=
I3
e
rd
e
=
w
=
3
[ C]
-
S
=
[u—y




Presidential Special Program 1

Plasmid DNA-based Gene Therapy: From Regenerative Medicine to Vaccine for
COVID-19

Ryuichi Morishita

Osaka Univeristy

Gene therapy has emerged as a novel therapy to promote angiogenesis in patients with critical limb ischemia (CLI)
caused by peripheral artery disease. We focused on hepatocyte growth factor (HGF) as pro-angiogenic factors. In
phase I1I clinical trial, naked plasmid DNA encoding HGF showed the safety and their potential for symptomatic
improvement in CLI patients. Based on phase III data, HGF gene therapy drug, Collategene, has been approved by
PMDA in Japan. Collategene was launched in Japan market as the first gene therapy drug at 2019. In this session,
we would like to discuss about future application of HGF gene therapy.

In addition, we recently focused on the therapeutic vaccination which has extended its scope from infectious
diseases to chronic diseases. We reported that angiotensin (Ang) Il vaccine for hypertension successfully attenuated
the high blood pressure in animal models (PLoS One 2013, Sci Rep 2017, Stroke 2017). Increasing the effectiveness
of drug adherence interventions may have a great impact on the health of the population, because approximately
50% may not take medications. This poor adherence to medication leads to increased morbidity and death. As a
result, the vaccine-induced anti-Ang II antibodies can efficiently ameliorate Ang II-induced high blood pressure
and perivascular fibrosis in mice. Phase I/II clinical trial demonstrated good safety profile and the production of
antibody against Ang II. In next step, we will start phase IIb study to test the anti-hypertensive efficacy.

Based on plasmid DNA platform technology, we have applied to develop DNA vaccine against COVID-19.
Successfully, we have developed DNA vaccine against SARS-Cov2. Now, phase II/I1I clinical trial using our DNA
vaccine was already started, from 4Q on 2020. In addition, AnGes has started another phase 1/2 study to increase
the efficacy. As the safety profile of DNA vaccine was very well, in this lecture, I would like to discuss about DNA
vaccine against COVID-19.

Finally, from our experience, JSCGT would like to proceed to enhance basic research including vector technology
& DDS, traslational research and regulatory science. In this symposium, I would like to mention how JSCGT will
stimulate the international corroboration among ASCGT & ESCGT.
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Takeuchi M, Nemoto S, Suzuki Y, Takahashi N, Takenaka N, Takata A, Kobayashi M., Age-Specific Dose
Regimens of Dexmedetomidine for Pediatric Patients in Intensive Care Following Elective Surgery: A Phase 3,
Multicenter, Open-Label Clinical Trial in Japan. Pediatr Crit Care Med. 2021 Apr 2.
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AFEFTIE, 774 F—ORDERBEIRC BT 5 BE T IHBEO BRI IOV T T 5,

103

w
]
o
w2
L d
=]
)
=
=
lid
&
=
9]
=
)
<]
i
®
—
w
]
=3
L]
-
&
=
(9]




W R
EL0)
iR

FHE

BN i

T AT T AR S

19964E3 H B R P BRI R ERHE AR S T

B

1996 4F
20124
20154F
20164
2021 4F

WZWESE (BT 275 A8 TZelk e LCTALL
WPRFERT e 7 a0 v 7 4 TIIER E

BRI R ARG 7V — TR

Astellas Institute for Regenerative Medicine (AIRM) #hE
Bk

104

Presidential Special Program 3

w
-
o
w2
L d
=]
o
=
=X
lid
S
=
7]
=
@
e}
i
®
—
w
-
3
L]
~
©
=
1)




Presidential Special Program 3

HIRE R - AL IO FEFALICINT 727 A 7 7 AREEOM Y HlA
B i

T AT 7 ARG S+

TYAY PRATAANZ = ZDECIRBICH 72 RR TR RIS 280 & LT, MEHRREETHRENDONRF
MBEve LaL, TRODEMMLIZRZZZ S OREND L. TAT I ARKBIHINOL ) R—=Y a vz A% (v
— 7 %4 oM LA s g, N—=FF =L LIRS ELI LI VREEERL, WHRIFELTE L E
HffLTw3,

AR CIx. MRL ko bRz w7 [ 793 2 v 7 | MilEREFHOMBIEI LTV 5,
ML % H BB O E O —D M S TH 50 FA7zHIZ AL T 5 @5 T A 2 st e 3 5 ik
TZOHEOMPICMY AT YD, &5, MAOEMN 7S5 » b7 + — 2 ACCEL (Advanced Cellular Control
through Engineered Ligands) & D ASHLEIZL Y, LENOF X FHEZEMAE (CAR) MlEFEOMEE B3 4%
E XD Z L OBERADISHICDMYMA TS,

IR THEB T, W - VR - AR BRI 2 drOic. BT 7T/ BitE 4 VA (AAV) 12X % in vivoH{mT-IRED
FHEEZ HIEL T b, AAVEEMBIEICE W TIAERFEON BB L OKBEAL, IBaRimEomn FErsiEs 2
%o SOOI L ETRE 21T\, BRI OBB L OHTR L2 D Tw b, Tz, IR0 Lico
W, BREE I L2 B AAVY 5 7Y FRIBEN o L FIFZE 2 Bia L 72.

AR TR EREANNT 22N SO AR S HOBRLEEL RN T 5,

105

w
]
o
w2
L d
=]
)
=
=
lid
&
=
9]
=
)
<]
i
®
—
w
]
=3
L]
-
&
=
(9]




Presidential Special Program 3

W R

&H0 W i

iR 5534 F R &t

MRS T AN AN 5 =B, GMP B, AA G TH
P

1984  RUBRKSZRZFRRG LR (BERILAE®) BT
2007  BIREBRARERGES RAIZER AL

B

1984 - 1993  FEMRAEAL Bly 7 F 34 A #Rl&tt) Atk LB, N4+ 70y 7 Vst sy s — B
1993 - 1998 [l il e FE SR 5. B S A i R Bl Bs

1998 - 2003 [+ DNA BEREMENT X >~ & — 8%

2003 - 2011 [tk il - BARTHREE 2 7 — BB

2011 - 2014 [+ PUTIRE

2014 - I+t HHE 1%

RIEDREHRY) - /X

Hayashi H, Sun J, Yanagida Y, Otera T, Kubota-Koketsu R, Shioda T, Ono C, Matsuura Y, Arase H, Yoshida S,
Nakamaru R, Ju N, Ide R, Tenma A, Kawabata S, Ehara T, Sakaguchi M, Tomioka H, Shimamura M, Okamoto S,
Amaishi Y, Chono H, Mineno J, Komatsuno T, Saito Y, Rakugi H, Morishita R, Nakagami H., Preclinical study of a
DNA vaccine targeting SARS-CoV-2, Curr Res Transl Med. 2022 Apr 20;70(4):103348. doi: 10.1016/j.
retram.2022.103348.

Sato Y, Wada I, Odaira K, Hosoi A, Kobayashi Y, Nagaoka K, Karasaki T, Matsushita H, Yagi K, Yamashita H,
Fuyjita M, Watanabe S, Kamatani T, Miya F, Mineno J, Nakagawa H, Tsunoda T, Takahashi S, Seto Y, Kakimi K.,
Integrative immunogenomic analysis of gastric cancer dictates novel immunological classification and the
functional status of tumor-infiltrating cells, Clin Transl Immunology. 2020 Oct 17;9(10):e1194. doi: 10.1002/cti2.1194.
eCollection 2020.

Kawamura K, Tanaka Y, Nakasone H, Ishihara Y, Kako S, Kobayashi S, Tanaka Y, Ohmori T, Uchimaru K,
Okamoto S, Mineno J, Shiku H, Nishimura S, Kanda Y., Development of a Unique T Cell Receptor Gene-
Transferred Tax-Redirected T Cell Immunotherapy for Adult T Cell Leukemia, Biol Blood Marrow Transplant.
2020 Aug;26(8):1377-1385. doi: 10.1016/j.bbmt.2020.04.006. Epub 2020 Apr 18.

Tomono T, Hirai Y, Chono H, Mineno J, Ishii A, Onodera M, Tamaoka A, Okada T. Infectivity Assessment of
Recombinant Adeno-Associated Virus and Wild-Type Adeno-Associated Virus Exposed to Various Diluents and
Environmental Conditions., Hum Gene Ther Methods. 2019 Aug;30(4):137- doi: 10.1089/hgth.2019.082.

Okamoto S, Amaishi Y, Maki I, Enoki T, Mineno J., Highly efficient genome editing for single-base substitutions
using optimized ssODNs with Cas9-RNPs., Sci Rep. 2019 Mar 18;9(1):4811. doi: 10.1038/s41598-019-41121-4.
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Morishita R, Shimamura M, Takeya Y, Nakagami H, Chujo M, Ishihama T, Yamada E, Rakugi H. Combined
Analysis of Clinical Data on HGF Gene Therapy to Treat Critical Limb Ischemia in Japan. Curr Gene Ther.
2020;20:25-35.
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CAR-T/TCR/NK and beyond:
Breakthrough technologies for solid tumors
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CURRICULUM VITAE

Name Hiroaki Ikeda

Affiliation Department of Oncology,
Nagasaki University Graduate School of Biomedical
Sciences

Field of Research Tumor Immunology

Education

1990  M.D. Nagasaki University School of Medicine
1996  Ph.D. Graduate School of Nagasaki University School of Medicine

Professional Experience
1990-1992 Internist: 2° Department of Internal Medicine, Nagasaki University
1992-1996 Graduate Student: Graduate School of Nagasaki University School of Medicine
1996-1999 Medical Staff: 2™ Department of Internal Medicine, Mie University Hospital
1999-2004 Research Associate: Department of Pathology and Immunology,

Washington University School of Medicine in St. Louis
2004-2006 Associate Professor: Division of Immunoregulation,

Hokkaido University Institute for Genetic Medicine
2006-2016 Associate Professor-Professor:

Department of Cancer Vaccine-Department of Immuno-Gene Therapy, Mie University
2016- Present Professor: Department of Oncology, Nagasaki University
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Recent Related Publications (5 Papers)

Chemical augmentation of mitochondrial electron transport chains tunes T cell activation threshold in tumors.
Yosuke Dotsu et al. Journal for InmunoTherapy of Cancer. 10(2), €003958-e003958, 2022.

Prognostic significance of NY-ESO-1 antigen and PIGR expression in esophageal tumors of CHP-NY-ESO-1-
vaccinated patients as adjuvant therapy. Yasuhiro Nagata et al. Cancer Immunology, Immunotherapy. In press,
2022.

CD4+ T cells support polyfunctionality of cytotoxic CD8+ T cells with memory potential in immunological control
of tumor. Naoko Imai et al. Cancer Science. 111(6):1958-1968, 2020.

Antigen delivery targeted to tumor-associated macrophages overcomes tumor immune resistance. Daisuke
Muraoka et al. The Journal of Clinical Investigation. 129(3):1278-1294, 2019.

Antitumor activity of CAR-T cells targeting the intracellular oncoprotein WT1 can be enhanced by vaccination.
Yasushi Akahori eat al. Blood. 13;132(11):1134-1145, 2018.
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Harnessing TCR-T therapy to overcome personalization and tumor heterogeneity
Hiroaki Ikeda

Department of Oncology, Nagasaki University Graduate School of Biomedical Sciences

Because of few ideal cell surface antigens, development of T-cell receptor (TCR)- engineered T cells (TCR-T) that
target intracellular antigens is a promising approach for patients with solid tumors. We performed a clinical trial of
adoptive transfer of autologous PBMC transduced with NY-ESO-1-specific high affinity TCR genes in patients
with solid tumors and observed significant tumor response with manageable cytokine release syndrome in patients
with synovial cell sarcoma. To overcome personalization and expand the application as well as the efficacy of
TCR- T therapy, we are in process to create allogeneic T cell therapy, as an off-the-shelf cell therapy, utilizing
siRNA and CRISPER/Cas9 that reduce GVHD and rejection of transferred cells. In addition, we are aiming to
develop “Immune cell death inducer (IDI)” therapy that combine T cell therapy and compounds that induce tumor
cell death at immune activated microenvironment to overcome tumor heterogeneity.
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CURRICULUM VITAE
Name Hiroshi Fujiwara
Affiliation Department of Personalized Cancer Immunotherapy,

Mie University Graduate School of Medicine

Field of Research Hematology/Oncology,
Allogeneic hematopoietic stem cell transplantation,
Tumor Immunology,
Trasnplantation Immunology,
Gene and cellular immunotherapy

Education
1980-1986; Department of Medical Science, Faculty of Medicine, University of Occupational and
Environmental Health, Japan
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Professional Experience

1986-1991,1992-2001; First department of Internal Medicine, Faculty of Medicine, Kagoshima University
1991-1992; Second department of Internal Medicine, Hyogo Medical College

2001-2004; Hematology Branch, National Heart, Lung and Blood Institute/ National Institute of Health, USA
2005-2007; Department of Hematology and Immunology, Kagoshima University Hospital

2007-2018; Department of hematology, immunology and infectious disease, Ehime University Hospital

c/0 2009-2013; Department of Cell growth and Cancer regulation, Ehime Proteo-Medicine Research Center
2018- present; Department of Personalized Cancer Immunotherapy, Mie University Graduate School of Medicine

Recent Related Publications (5 Papers)

1. Fujiwara H. Efforts to maximize the potential of CAR-T therapy for cancer, from T-bodies to CAR-immune
cells (review). Int J Hematol. 2021 Nov;114(5):529-531. doi: 10.1007/s12185-021-03213-8.

2. Ochi T, Maruta M, Tanimoto K, Kondo F, Yamamoto T, Kurata M, Fujiwara H, Masumoto J, Takenaka K,
Yasukawa M. A single-chain antibody generation system yielding CAR-T cells with superior antitumor function.
Commun Biol. 2021 Mar 2;4(1):273. doi: 10.1038/s42003-021-01791-1.

3. Casey NP, Kyte JA, Fujiwara H. Use of RNA Interference with TCR Transfer to Enhance Safety and Efficiency.
Methods Mol Biol. 2020; 2115:327-349.doi: 10.1007/978-1-0716-0290-4 18.

4. Maruta M, Ochi T, Tanimoto K, Asai H, Saitou T, Fujiwara H, Imamura T, Takenaka K, Yasukawa M. Direct
comparison of target-reactivity and cross-reactivity induced by CAR- and BiTE-redirected T cells for the
development of antibody-based T-cell therapy. Sci Rep. 2019 Sep 16;9(1):13293.doi: 10.1038/s41598-019-
49834-2.

5. Ohta R, Demachi-Okamura A, Akatsuka Y, Fujiwara H, Kuzushima K. Improving TCR affinity on 2937T cells.J
Immunol Methods. 2018 Nov 22. pii: S0022-1759(18)30305-3. doi: 10.1016/j.jim.2018.11.010. 466:1-8,2019.
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Strategical bioengineering for CAR-T cell against solid cancers
Hiroshi Fujiwara

Department of Personalized Cancer Immunotherapy, Mie University Graduate School of Medicine

Currently, CD19 specific chimeric antigen receptor (CAR) gene-modified autologous T lymphocyte (CAR-T)
therapy against treatment-refractory B-lymphoid blood cancers has successfully become a impressive game
changer, and several kinds of CD19 CAR-T cell therapies have become commercially available and been actively
introduced into practice all over the world. In addition, BCMA (B cell maturation antigen) specific CAR-T therapy
for the treatment of relapsed/refractory multiple myeloma is now chasing after as another success story in the same
context. As a corollary, such a powerful therapeutic potential of successful CAR-T cells has been impelling people
into development of novel CAR-T therapy for the treatment of refractory solid cancers. However, even at present,
CAR-T therapy against solid cancers still remains largely unsuccessful.

Viewing from accumulated knowledge, such difficulty to build an efficacious CAR-T therapy against solid cancers
has largely been divided into three categories, 1) paucity of clinically-proven target molecules for CAR-T therapy
for the treatment of solid cancers, that is, expressed fully immunogenic and only by cancer cells, but not by normal
tissues, i1) accumulated disabilities of patient-derived autologous T cells for CAR-T engineering forced by
anticancer chemo-radiotherapies, which can cause production failure of CAR-T cells and excessively prolonged
time to achieve sufficient number of CAR-T cells, resulting in missing the therapeutic opportunity iii) short life of
functional CAR-T cells in vivo due to exhaustion and activation induced cell death (AICD), and iii) suppression
of anti-cancer functionality of CAR-T cells forced by the immunosuppressive tumor microenvironment (TME)
encompassing inhibitory cellular components such as regulatory T cell, myeloid derived suppressor cell (MDSC),
tumor associated macrophage (TAM), tumor associated fibroblast (TAF) ,and environmentally metabolic
restrictions. At this very moment, to overcome these impediments, viewing from a multidimensional perspective,
huge wisdom of scientists and clinicians all over the world has intensively been put in.

In this talk, I am going to briefly overview the current status of CAR-T therapy against solid cancers and then to
introduce some of our own current attempts to overcome those obstacles. In details, I am especially focusing on 1)
choice of target molecule for CAR-T; disialoganglioside (GD2) for multiple solid cancers and epitope/HLA
complexes both aiming at extepanding the spectrum of target molecules for CAR-T therapy against solid cancers,
ii) choice of immune cells for CAR engineering; allogeneic gamma/delta T cells inherently being free from risk of
graft-vs.-host disease (GVHD) mediated by allo-immunity, and iii) attempts to improve the functional persistence
of CAR-T through metabolic fitness and resistance to activation induced cell death (AICD), by modification of
intracytoplasmic domain of CAR gene construct.
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CURRICULUM VITAE
Name Shin Kaneko
Affiliation Kyoto University
University of Tsukuba
Field of Research Cancer Immunology and Immunotherapy
Regenerative medicine
Stem cell biology
Education
1989-1995 School of Medicine, University of Tsukuba, Tsukuba, Japan (MD)
1998-2002 Graduate School of Medicine (Hematology/Immunology), University of Tsukuba, Tsukuba, Japan
(PhD)

Professional Experience

1995-1997 Clinical Resident of internal medicine, Tsukuba University Hospital
2002-2003 Research Fellow, the Japan Society for the Promotion of Science
(Clinical and Experimental Hematology, University of Tsukuba)
2003-2007 Lecturer, Graduate School of Medicine, University of Tsukuba
(Clinical and Experimental Hematology)
2005-2007 Postdoctoral Fellow, Cancer Immunotherapy and Gene therapy program,
San Raffaele Scientific Institute, Milan, Italy
2008-2012 Assistant Professor, Center for Stem Cell Biology and Regenerative Medicine,
Institute of Medical Science, The University of Tokyo
2012- Associate Professor, Center for iPS Cell Research and Application (CiRA), Kyoto University
2013-2017 Facility head, Facility for iPS cell Therapy (FiT), Center for iPS cell Research and Application,
Kyoto University
2020- Professor, CiRA, Kyoto University
Professor, Transborder Medical Research Center (TMRC), University of Tsukuba
2021-2022 Facility head, Facility for animal experimentation, Center for iPS cell Research and Application,
Kyoto University
2022- Deputy Director, CiRA, Kyoto University

Recent Related Publications (5 Papers)

Wang B, Iriguchi S, Waseda M, Ueda N, Ueda T, Xu H, Minagawa A, Ishikawa A, Yano H, Ishi T, Ito R, Goto M, Takahashi
R, Uemura Y, Hotta A, Kaneko S. Generation of hypoimmunogenic T cells from genetically engineered allogeneic human
induced pluripotent stem cells. Nat Biomed Eng. 2021 May;5(5):429-440. doi: 10.1038/s41551-021-00730-z. Epub 2021
May 17. PMID: 34002062.

Kawai Y, Kawana-Tachikawa A, Kitayama S, Ueda T, Miki S, Watanabe A, Kaneko S. Generation of highly proliferative,
rejuvenated cytotoxic T cell clones through pluripotency reprogramming for adoptive immunotherapy. Mol Ther. 2021 Oct
6;29(10):3027-3041. doi: 10.1016/j.ymthe.2021.05.016. Epub 2021 May 21. PMID: 34023508; PMCID: PMC8530944.
Iriguchi S, Yasui Y, Kawai Y, Arima S, Kunitomo M, Sato T, Ueda T, Minagawa A, Mishima Y, Yanagawa N, Baba Y,
Miyake Y, Nakayama K, Takiguchi M, Shinohara T, Nakatsura T, Yasukawa M, Kassai Y, Hayashi A, Kaneko S. A clinically
applicable and scalable method to regenerate T-cells from iPSCs for off-the-shelf T-cell immunotherapy. Nat Commun.
2021 Jan 18;12(1):430. doi: 10.1038/s41467-020-20658-3. PMID: 33462228; PMCID: PMC7814014.

Ueda T, Kumagai A, Iriguchi S, Yasui Y, Miyasaka T, Nakagoshi K, Nakane K, Saito K, Takahashi M, Sasaki A, Yoshida
S, Takasu N, Seno H, Uemura Y, Tamada K, Nakatsura T, Kaneko S. Non-clinical efficacy, safety and stable clinical cell
processing of induced pluripotent stem cell-derived anti-glypican-3 chimeric antigen receptor-expressing natural killer/
innate lymphoid cells. Cancer Sci. 2020 May;111(5):1478-1490. doi: 10.1111/cas.14374. Epub 2020 Mar 31. PMID:
32133731; PMCID: PMC7226201.

Minagawa A, Yoshikawa T, Yasukawa M, Hotta A, Kunitomo M, Iriguchi S, Takiguchi M, Kassai Y, Imai E, Yasui Y,
Kawai Y, Zhang R, Uemura Y, Miyoshi H, Nakanishi M, Watanabe A, Hayashi A, Kawana K, Fujii T, Nakatsura T, Kaneko
S. Enhancing T Cell Receptor Stability in Rejuvenated iPSC-Derived T Cells Improves Their Use in Cancer Immunotherapy.
Cell Stem Cell. 2018 Dec 6;23(6):850-858.¢4. doi: 10.1016/j.stem.2018.10.005. Epub 2018 Nov 15. PMID: 30449714.
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CDS8 killer T cells and NK cells from iPSC for cancer immunotherapy
Shin Kaneko, M.D., Ph.D'?

' CiRA, Kyoto University
2TMRC, University of Tsukuba

Important factors that determine the therapeutic efficacy of killer cell-based cell therapy are the maintenance of
antigen specificity and memory phenotype of killer cells, and the maintenance of long-term viability and
proliferative capacity of killer cells in vivo. Current T-cell production for immunotherapy is individualized
autologous setting, which pose certain challenges in terms of manufacturing, quality, and stable supply. Recently,
it has become possible to induce CDS killer T cells and NK cells from iPS cells, and development of CAR-
modified killer cells from allogeneic iPS cells has been attempted. In this article, we review the induction of CD8
killer T cells and NK cells from iPS cells, attempts to enhance the safety and reliability of the induction process,
and the usefulness of gene editing to reduce allogeneic antigenicity.

117

w
-
o
w»
Ll
(9
o
=
-
| d
®
I—
N
=
@
e}
ld
®
=
w
=
=
iE]
~
&
=
I




Presidential Special Program 4

CURRICULUM VITAE

Name Katy Rezvani

Affiliation University of Texas, MD Anderson Cancer center
Field of Research NK cell biology and cell therapy

Education

1993  Graduated ,University College London
2005  Ph.D Imperial College London

Professional Experience

University College, London, England | BSC (with honors) 07/1990 | Neuroanatomy/Neuroscience
University College, London, England | MBBS (with distinction) |07/1993 Medicine

Hammersmith Hospital, London, Clinical Fellowship 12/1999

United Kingdom

Hematology Branch NHLBI, NIH, Research Fellowship 12/2007 Stem Cell Allotransplantation
Bethesda, MD (SCAT) Transplant Immunology
Imperial College, London, England | PhD 07/2005 Transplant Immunology

Katy Rezvani M.D, PhD is the Sally Cooper Murray Chair in Cancer Research, Professor of Medicine, Chief of
Section for Cellular Therapy, Director of Translational Research and Director of the GMP Facility at MD Anderson
Cancer Center. She also serves as the Executive Director of the Adoptive Cell Therapy Platform at MD Anderson.
Her research laboratory focuses on the role of natural killer (NK) cells in mediating immunity against hematologic
and solid tumors. The goal of this research is to understand mechanisms of tumor-induced NK cell dysfunction and
to develop strategies to genetically engineer NK cells in order to enhance their in vivo anti-tumor activity and
persistence. Findings from Dr. Rezvani’s lab have led to the approval and funding of several investigator-initiated
clinical trials of NK cell immunotherapy in patients with hematologic malignancies and solid tumors, as well as
the first-in-human clinical trial of off-the-shelf CAR-transduced cord blood NK cells in patients with relapsed/
refractory lymphoid malignancies. Dr. Rezvani’s work is supported by multiple grants from the National Cancer
Institute, the Leukemia and Lymphoma Society, the American Cancer Society, Stand Up to Cancer and the Cancer
Prevention & Research Institute of Texas (CPRIT). Dr. Rezvani completed her medical training at University
College London, followed by Fellowships of the Royal College of Physicians and the Royal College of Pathologists
of the United Kingdom, a Ph.D. in Immunology from Imperial College London and postdoctoral studies at the
National Institutes of Health.
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NK cells: next generation cell therapies for cancer

Katy Rezvani

University of Texas, MD Anderson Cancer center

Dr. Rezvani will discuss a new frontier in NK cell therapeutics: engineering NK cells with chimeric antigen
receptors. She will discuss the opportunities and challenges of NK cell CAR engineering, and present pre-clinical
and early phase clinical data on cord blood-derived NK cells expressing CD19 CAR and IL-15 to enhance their in
vivo persistence in patients with relapsed or refractory blood cancers. In addition, she will discuss new data on
targeting solid tumor with CAR NK cells as well strategies for the gene editing of CAR NK cells to enhance their
function by targeting immune checkpoints. Finally, she will discuss the approach of precomplexing NK cells with
an anti-CD16 bispecific antibody targeting cancer targets to redirect their specificity, thus providing a rapid
approach to translate NK cells with CAR-like characteristics to the clinic

Recent Related Publications (5 Papers)

1.

Liu E, Tong Y, Dotti G, Shaim H, Savoldo B, Mukherjee M, Orange J, Wan X, Lu X, Reynolds A, Gagea M, Banerjee
P, Cai R, Bdaiwi MH, Basar R, Muftuoglu M, Li L, Marin D, Wierda W6, Keating M6, Champlin R, Shpall E, Rezvani
K. Cord blood NK cells engineered to express IL-15 and a CD19-targeted CAR show long-term persistence and potent
antitumor activity. Leukemia. 2017 Jul 20. doi: 10.1038/1eu.2017.226. PMID: 28725044 PMCID: PMC6063081

. Liu E, Marin D, Banerjee P, Macapinlac HA, Thompson P, Basar R, Nassif Kerbauy L, Overman B, Thall P, Kaplan M,

Nandivada V, Kaur I, Nunez Cortes A, Cao K, Daher M, Hosing C, Cohen EN, Kebriaei P, Mehta R, Neelapu S, Nieto
Y, Wang M, Wierda W, Keating M, Champlin R, Shpall EJ, Rezvani K. Use of CAR-Transduced Natural Killer Cells in
CD19-Positive Lymphoid Tumors. N Engl J Med 382(6):545-553, 2/2020. PMID: 32023374 PMCID: PMC7101242

. Daher M, Basar R, Gokdemir E, Baran N, Uprety N, Nunez Cortes AK, Mendt M, Kerbauy LN, Banerjee PP, Shanley

M, Imahashi N, Li L, Lim FLWI, Fathi M, Rezvan A, Mohanty V, Shen Y, Shaim H, Lu J, Ozcan G, Ensley E, Kaplan
M, Nandivada V, Bdiwi M, Acharya S, Xi Y, Wan X, Mak D, Liu E, Jiang XR, Ang S, Muniz-Feliciano L, Li Y, Wang
J, Kordasti S, Petrov N, Varadarajan N, Marin D, Brunetti L, Skinner RJ, Lyu S, Silva L, Turk R, Schubert MS, Rettig
GR, McNeill MS, Kurgan G, Behlke MA, Li H, Fowlkes NW, Chen K, Konopleva M, Champlin RE, Shpall EJ, Rezvani
K.Targeting a cytokine checkpoint enhances the fitness of armored cord blood CAR-NK cells. Blood 137(5):624-636,
2/2021. e-Pub 9/2020. PMCID: PMC7869185.

. Muftuoglu M, Olson A, Marin D, Ahmed S, Mulanovich V, Tummala S, Chi TL, Ferrajoli A, Kaur I, Li L, Champlin R,

Shpall EJ, Rezvani K. Allogeneic BK Virus-Specific T Cells for Progressive Multifocal Leukoencephalopathy. N Engl
J Med 379(15):1443-1451, 10/2018. PMCID: PMC6283403.

. Shaim H, Shanley M, Basar R, Daher M, Gumin J, Zamler DB, Uprety N, Wang F, Huang Y, Gabrusiewicz K, Miao Q,

Dou J, Alsuliman A, Kerbauy LN, Acharya S, Mohanty V, Mendt M, Li S, Lu J, Wei J, Fowlkes NW, Gokdemir E,
Ensley E, Kaplan M, Kassab C, Li L, Ozcan G, Banerjee PP, Shen Y, Gilbert AL, Jones CM, Bdiwi M, Nunez-Cortes
AK, Liu E, Yu J, Imahashi N, Muniz-Feliciano L, Li Y, Hu J, Draetta G, Marin D, Yu D, Mielke S, Eyrich M, Champlin
RE, Chen K, Lang FF, Shpall EJ, Heimberger AB, Rezvani K. Targeting the av integrin-TGF-f axis improves natural
killer cell function against glioblastoma stem cells. J Clin Invest. e-Pub 6/2021. PMID: 34138753. 105.
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Presidential Special Program 4

CURRICULUM VITAE

Name Yui Harada

Affiliation Graduate School of Pharmaceutical Sciences,
Kyushu University

Field of Research - Cancer immunology and immunotherapy

- Regenerative Medicine
- Translational Research

Education

2008.4 —-2011.3 Graduate Student at Chiba University
Gradeuate School of Medicine with a Ph.D. (Doctor of Med. Science), working under
the Professors Tomohiko Ichikawa (Urology) and Yoshikazu Yonemitsu (Innovative
Biotherapeutics) on Cancer immunotherapy.

2006. 4 -2008. 3 Graduate Student at Chiba University
Gradeuate School of Medicine with a M.Sc. (Master of Med. Science), working under
the Professors Tomohiko Ichikawa (Urology) and Yoshikazu Yonemitsu (Gene Therapy)
on Cancer immunotherapy.

Professional Experience

2019. 8 — present Associate Professor
R&D Laboratory for Innovative Biotherapeutics Graduate School of Pharmaceutical
Sciences, Kyushu University

2012.4-2019.7 Assistant Professor
R&D Laboratory for Innovative Biotherapeutics Graduate School of Pharmaceutical
Sciences, Kyushu University

2011.4-2012.3 Postdoctoral fellow
R&D Laboratory for Innovative Biotherapeutics Graduate School of Pharmaceutical
Sciences, Kyushu University

Recent Related Publications (5 Papers)

Ex vivo generation of highly purified and activated NK cells from human peripheral blood.

Saito S, Harada Y, Morodomi Y, Onimaru M, Yoshida K, Kyuragi R, Matsubara H, Yonemitsu Y.

Hum Gene Ther Methods. 4, 241-252,2013.

Peritoneal dissemination requires an Spl-dependent CXCR4/CXCL12 signaling axis and extracellular matrix-
directed spheroid formation.

*Kasagi Y, *Harada Y, Morodomi Y, Iwai T, Saito S, Yoshida K, Oki E, Saeki H, Ohgaki K, Sugiyama M, Onimaru
M, Maehara Y, Yonemitsu Y.

*These two authors contributed equally to this work.

Cancer Research. 76:347-357, 2016.

Natural antibody against neuroblastoma of TH-MYCN transgenic mice does not correlate with spontaneous
regression.

Kawakubo N, Harada Y*, Ishii M, Souzaki R, Kinoshita Y, Tajiri T, Taguchi T, Yonemitsu Y.

Biochem Biophys Res Commun 503:1666-1673, 2018.

Highly activated ex vivo-expanded natural killer cells in patients with solid tumors in a Phase I/1la clinical study
Nagai K, Harada Y, Harada H, Yanagihara K, Yonemitsu Y, Miyazaki Y.

Anticancer Res. 40:5687-5700, 2020.

Fc-binding antibody-recruiting molecules targeting prostate-specific membrane antigen: defucosylation of
antibody for efficacy improvement

Sasaki K, Harada M, Yoshikawa T, Tagawa H, Harada Y, Yonemitsu Y, Ryujin T, Kishimura A, Mori T, Katayama Y.
ChemBioChem. 22:496-500, 2021.
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Off-the-shelf NK-like cell product: GAIA-102
~ A breakthrough in the immunotherapy against various solid tumors~

Yui Harada

Graduate School of Pharmaceutical Sciences, Kyushu University

Cancer immunotherapy has been established as a new therapeutic category since the recent success of immune
checkpoint inhibitors and a type of adoptive immunotherapy, Namely chimeric antigen receptor-modified T cells
(CAR-T). Although CAR-T demonstrated impressive clinical results, serious adverse effects (cytokine storm and
on-target off-tumor toxicity) and undefined efficacy on solid tumors are important issues to be solved. We’ve
developed a cutting-edge, simple, and feeder-free method to generate highly activated and expanded human NK
“like” cells (solid tumor killer/immunogenic cell death inducer), Name d as GAIA-102, from peripheral blood
mononuclear cells (US9404083, PCT/JP2019/012744, PCT/JP2020/012386, etc.). GAIA-102 is allogeneic,
cryopreserved, off-the-shelf and not genetically modified cell-based medicine being able to defeat solid
malignancies.
Although GATA-102 cells have immature phenotype (CD3/CD56™€"/CD57"), the cells exhibit highly efficient
tumor cell killing irrespective of the HLA expression. GAIA-102 cells express the activating receptors as found in
so-called activated NK cells (NKp30/NKp46/NKG2D, etc.) and have specific phenotype (KIRs"*/CCR5"/CCR6"/
CXCR3"). GAIA-102 could show efficient accumulation and elimination of various solid tumors, andthe sphere
destruction by GAIA-102 was affected neither by myeloid-derived suppressor cells nor regulatory T-lymphocytes.
Importantly, GAIA-102 could stimulate innate and acquired immune responses against solid tumors and induce
tumor-specific T cells efficiently in vivo. Single cell RNA sequencing and trajectory inference data suggested that
GAIA-102 has a completely new phenotype while having some subpopulation common to memory like NK cells
that are beginning to show good clinical results, and is in a zenithal activated state.
We now just started first-in-human clinical trials against advanced and relapse non-small cell lung cancer
(NCT05207371) and will initiate multiple trials against various solid tumors. We expect that the new type of NK
like cells will overcome challenges of solid tumor treatment.

Ethics Approval: The animal experiments were reviewed and approved by the Institutional Animal Care and
Use Committee of Kyushu University (approval nos. A30-234-0 and A30-359-0).
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Special Lecture

CURRICULUM VITAE

Name Anna Maria Ranzoni

Affiliation Nature Medicine

Field of Research Anna is an Associate Editor at Nature Medicine,

handling manuscripts in genetics and molecular therapies.

Education

2012 BSc in biological sciences, University of Milan, Italy

2014  MSc in genetics, University of Pavia, Italy

2017  PhD in stem cells and regenerative medicine, University College London, UK

Professional Experience
2017 —2020 Postdoctoral Researcher, University of Cambridge — Sanger Institute, UK
2020 — present  Associate Editor, Nature Medicine, Springer Nature, UK
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Special Lecture

Publishing Clinical Research at Nature Medicine
Anna Maria Ranzoni

Nature Medicine

In this talk, Dr Anna Maria Ranzoni will give an overview of the process of publishing clinical research at Nature
Medicine, with a specific focus on gene therapies. The talk will explain what type of clinical research content
Nature Medicine publishes and will go through the guidelines for clinical reporting of gene therapy trials.

N
=
&
(<]
ld
o
I—
ri
o
(]
-
=
~
(¢

125






JSGCT
NN

Educational Lecture 1

Abstract & Curriculum Vitae



Educational Lecture 1

W R

EL0) HE
iR RIIPREE
HESH B
P

19984F  RIERL R Kabedfeiisedt  WLdfs 1

R EE

1999~20024F  JSTHFMMIZEE (7 B3 £ b i AR JE BT L))
2002~20044E  buvr MNEREE WERIER

2004~20054  PEAEGHEAE EAGHEECE (LB S A AR SRR )
2005~20064F  JFINKZ:  KFResEEafsEl:e By P

2006~20144F  JuMRZY: RPEBEEEMZER:  Bh#d (0748 X 0 #E3dR)
20144E~BIE  UMRE:  REZEBEEEMZER  Hoz (U

(et H%)

2016~20204  JUINKRZY:  KRFPBeSEPEMNERE MR i B AR E R vy — vy —RK
2016 4E~BUfE MR KRS  K¥PFRBRBIREMIENT % Bz

20184 E~BUfE  HINKY REMIE

20194E~BUE  HINKY: FddE

20204 ~BIE UMK REEBEEEMIZER:  AIMFZERE R

2021~20224F  BIKRPZRFRBeIFWIZERE I B bl

20224E~BUE MR EEMZERE  BIBIZERER

RIEDBEHRRY - /X

Kohno et al, A spinal microglia population involved in remitting and relapsing neuropathic pain. Science 376: 86-
90 (2022)

Tashima et al, A subset of spinal dorsal horn interneurons crucial for gating touch-evoked pain-like behavior.
PNAS 118: €2021220118 (2021)

Kohro et al., Spinal astrocytes in superficial laminae gate brainstem descending control of mechanosensory
hypersensitivity. Nat Neurosci 23: 1376-1387 (2020)

Koga et al., Sensitization of spinal itch transmission neurons in a mouse model of chronic itch requires an
astrocytic factor. J Allergy Clin Immunol 145: 183-191 (2020)

Inoue K, Tsuda M, Microglia in neuropathic pain: cellular and molecular mechanisms and therapeutic potential.
Nat Rev Neurosci 19: 138-152 (2018)
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aaEy, FIT REEGE, 2021412 0%, pp40-43, 2021

+ Kazutomo Baba, Andrey Mikhailov, Yoshiyuki Sankai, “Influence of the perfusion bioreactor on Stratified and

Distributed approaches for multilayered tissue engineering on biodegradable scaffolds”, Proceedings of 43rd
Annual International Conference of the IEEE Engineering in Medicine and Biology Society (EMBC2021),
pp.1181-1186, 2021.

Kazutomo Baba, Andrey Mikhailov, Yoshiyuki Sankai, “Dynamic flow priming programs allow tuning up the cell
layers properties for engineered vascular graft”, Scientific Reports 11, 14666 (2021), DOI:10.1038/s41598-021-
94023-9, 19 July, 2021.

+ Takashi Nakajima, Yoshiyuki Sankai, Shinjiro Takata, Yoko Kobayashi, Yoshihito Ando, Masanori Nakagawa,

Toshio Saito, Kayoko Saito, Chiho Ishida, Akira Tamaoka, Takako Saotome, Tetsuo Ikai, Hisako Endo, Kazuhiro
Ishii, Mitsuya Morita, Takashi Maeno, Kiyonobu Komai, Tetsuhiko Ikeda, Yuka Ishikawa, Shinichiro Maeshima,
Masashi Aoki, Michiya Ito, Tatsuya Mima, Toshihiko Miura, Jun Matsuda, Yumiko Kawaguchi, Tomohiro
Hayashi, Masahiro Shingu & Hiroaki Kawamoto, “Cybernic treatment with wearable cyborg Hybrid Assistive
Limb (HAL) improves ambulatory function in patients with slowly progressive rare neuromuscular diseases: a
multicentre, randomised, controlled crossover trial for efficacy and safety (NCY-3001)", Orphanet Journal of Rare
Diseases volume 16, Article number: 304 (2021), DOI:10.1186/s13023-021-01928-9, 07 July 2021.
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1. Maeda T, Mandai M, Sugita S, Kime C, Takahashi M.
Strategies of pluripotent stem cell-based therapy for retinal degeneration: update and challenges. Trends Mol
Med. 2022 Mar 31:51471-4914(22)00053-3.
doi: 10.1016/j.molmed.2022.03.001. Online ahead of print.

2. Ochiai K, Motozawa N, Terada M, et al.
A variable-scheduling maintenance culture platform for mammalian cells
SLAS Technology 2021 Apr;26(2):209-217. doi: 10.1177/2472630320972109.

3. Mandai M, Watanabe A, Kurimoto Y, et al.
Autologous induced stem-cell-derived retinal cells for macular degeneration.
The New England Journal of Medicine 376. 1038-1046 (2017) doi:10.1056/NEJMoal608368
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NATSJ-JSGCT Joint Symposium

CURRICULUM VITAE
Name Takanori Yokota, MD, PhD
Affiliation Professor

Department of Neurology and Neurological Science,
Tokyo Medical and Dental University

Professional Experience

Takanori Yokota received Japanese National License of Medical Doctors in 1984 and
the Ph.D. degree from Tokyo Medical and Dental University, Tokyo, Japan, in 1990.
From 1984, he served as a Neurologist at Tokyo Medical and Dental University ; from
1998, as a Research Fellow in Bredesen's lab in Burham Institute (CA, USA); from 1999, as a Research Fellow in
Bredesen's lab in Buck Center for Aging Research (CA, USA); from 2000, as a Assistant Professor in Neurology
at Tokyo Medical and Dental University; from 2004, as a Associate Professor in Neurology at Tokyo Medical and
Dental University.

From 2014 to the present, he serves as a Professor in Neurology at Tokyo Medical and Dental University.

His major interest includes physiology of neurological diseases.

Dr. Yokota is a member of Japanese Neurological Society.

Award:

2001  Award of 42nd Japananese Neurological Association

2003  Award of 31th Japananese the Naito memorial Foundation

2003  Award of 56th Japananese Vitamin Association

2006  Award of 20th Meeting of Japanese Society of Neuroimmunology

Recent Related Publications (5 Papers)

2021

1. Ohyagi M, Nagata T, Thara K, Yoshida-Tanaka K, Nishi R, Miyata H, Abe A, Mabuchi Y, Akazawa C, Yokota
T.DNA/RNA heteroduplex oligonucleotide technology for regulating lymphocytes in vivo. Nat Communs 2021
Dec;12(1):7344.

2. Nagata T, Dwyer CA, Yoshida-Tanaka K, Thara K, Ohyagi M, Kaburagi H, Miyata H, Ebihara S, Yoshioka K,
Ishii T, Miyata K, Miyata K, Powers B, Igari T, Yamamoto S, Arimura N, Hirabayashi H, Uchihara T, Hara RI,
Wada T, Bennett CF, Seth PP, Rigo F, Yokota T. Cholesterol-functionalized DNA/RNA heteroduplexes cross the
blood-brain barrier and knock down genes in the rodent CNS. Nat Biotechnol 2021 Dec;39(12):1529-36.

3. Asada K, Sakaue F, Nagata T, Zhang JC, Yoshida-Tanaka K, Abe A, Nawa M, Nishina K, Yokota T. Short DNA/
RNA heteroduplex oligonucleotide interacting proteins are key regulators of target gene silencing. Nucleic
Acids Res. 2021 May;49(4):4864-76.

2019

1. Yoshioka K, Kunieda T, Asami Y, Guo H, Miyata H, Yoshida-Tanaka K, Sujino Y, Piao W, Kuwahara H, Nishina
K, Iwata Hara R, Nagata T, Wada T, Obika S, Yokota T. Highly efficient silencing of microRNA by heteroduplex
oligonucleotides. Nucleic Acids Res 2019 Aug;47(14):7321-32.

2017

1. Nishina T, Numata J, Nishina K, Yoshida-Tanaka K, Nitta K, Piao W, Iwata R, Ito S, Kuwahara H, Wada T,
Mizusawa H, Yokota T. Chimeric Antisense Oligonucleotide Conjugated to a- Tocopherol. Mol Ther Nucleic
Acids 2015 Jan 13;4:e220.
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Blood-brain-barrier (BBB) crossing heteroduplex oligonucleotide

Takanori Yokota

Department of Neurology and Neurological Science, Tokyo Medical and Dental University

Achieving regulation of endogenous gene expression in the central nervous system (CNS) with antisense
oligonucleotides (ASOs) administered systemically would facilitate the development of ASO-based therapies for
neurological diseases. We demonstrate that DNA/RNA heteroduplex oligonucleotides (HDOs) conjugated to
cholesterol or a-tocopherol at the 5’ end of the RNA strand reach the CNS after subcutaneous or intravenous
administration in mice and rats. The HDOs distribute throughout the brain, spinal cord and peripheral tissues and
suppress the expression of four target genes by up to 90% in the CNS, whereas single-stranded ASOs conjugated
to cholesterol have limited activity. Gene knockdown was observed in major CNS cell types and was greatest in
neurons and microglial cells. Side effects, such as thrombocytopenia and focal brain necrosis, were limited by
using subcutaneous delivery or by dividing intravenous injections. By crossing the blood-brain barrier more
effectively, cholesterol-cconjugated HDOs may overcome the limited efficacy of ASOs targeting the CNS without
requiring intrathecal administration. (Nat Biotech, 2021)
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Education

1986, BS, Tokyo University of Science
1988, MS, Tokyo Institute of Technology
1991, PhD, Tokyo Institute of Technology
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1991, Assistant Professor, Tokyo Institute of Technology

1999, Associate Professor, The University of Tokyo

2008, Founder and Scientific Adviser, Chiralgen, Ltd.

2013, Founder and Director, Wave Life Sciences

2013-Present, Professor, Tokyo University of Science
2017-Present, Founder and Scientific Adviser, Wave Life Sciences
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phosphate chimeric oligonucleotides and yheir potential as antisense oligonucleotides, J. Org. Chem. 2022, §7,
3895-3909.

2) Hiromasa Matsuda, Erina Yoshida, Takaaki Shinoda, Kazuki Sato, Rintaro Iwata Hara, Takeshi Wada, Solution-
phase synthesis of oligodeoxyribonucleotides using the H-phosphonate method with N-unprotected 5’-phosphite
monomers, RSC Adv. 2021, 11, 38094-38107.

3) Hiromasa Matsuda, Hiroaki Ito, Yohei Nukaga, Sho Uehara, Kazuki Satoa, Rintaro Iwata Hara, Takeshi Wada,
Solid-phase synthesis of oligouridine boranophosphates using the H-boranophosphonate method with 2'-O-(2-
cyanoethoxymethyl) protection, Tetrahedron Lett. 2021, 87, 153526.

4) Rintaro Iwata Hara, Takeshi Wada, Inhibition of off-target cleavage by RNase H using an artificial cationic
oligosaccharide, Org. Biomol. Chem. 2021, 19, 6865-6870.

5) Tetsuya Nagata, Chrissa A. Dwyer, Kie Yoshida-Tanaka, Kensuke Ihara, Masaki Ohyagi, Hidetoshi Kaburagi,
Haruka Miyata, Satoe Ebihara, Kotaro Yoshioka, Takashi Ishii, Kanjiro Miyata, Kenichi Miyata, Berit Powers,
Tomoko Igari, Syunsuke Yamamoto, Naoto Arimura, Hideki Hirabayashi, Toshiki Uchihara, Rintaro Iwata
Hara, Takeshi Wada, C. Frank Bennett, Punit P. Seth, Frank Rigo, Takanori Yokota, Cholesterol-functionalized
DNA/RNA heteroduplexes cross the blood—brain barrier and knock down genes in the rodent CNS, Nature
Biotech. 2021, 39, 1529-1536.
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New molecular technologies to improve efficacy and safety of oligonucleotide
therapeutics

Takeshi Wada

Tokyo University of Science

Current issues in the development of nucleic acid drugs are establishment of effective drug delivery systems and
reduction of off-target effects. In order to overcome these issues, we have developed stereopure backbone-modified
DNA and RNA analogs. A proper backbone modification of oligonucleotides increaces their drug efficacy as well
as biological stability. However, it also results in the generation of numerous diastereomers. Since the P-chirality
affects nearly all the critical properties of nucleic acid drugs, stereocontrolled synthesis of P-chiral oligonucleotides
is of great importance. In this presentation, I wish to describe a recent progress of stereocontrolled synthesis of
P-chiral DNA and RNA analogs and their unique properties. Further, we have also developed artificial cationic
oligosaccharides and cationic oligopeptides that bind specifically to A-type nucleic acid duplexes such as RNA/
RNA and DNA/RNA. These molecules are expected to be useful as new carriers for siRNA and DNA/RNA
heteroduplex oligonucleotide (HDO) drugs. Properties and medicinal applications of these molecules will also be
described.
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Recent Related Publications (5 Papers)

1. S. Min, H. J. Kim, M. Naito, S. Ogura, K. Toh, K. Hayashi, B. S. Kim, S. Fukushima, Y. Anraku, K. Miyata, K.
Kataoka, Systemic brain delivery of antisense oligonucleotides across the blood — brain barrier with a glucose
— installed polymeric nanocarrier. Angew. Chem. Int. Ed.59, 8173-8180 (2020)

2. S. Kim, S. Osawa, M. Naito, S. Ogura, R. Kamegawa, H. Ishida, H. J. Kim, S. Uchida, K. Miyata, A 50 nm-sized
micellar assembly of thermoresponsive polymer-antisense oligonucleotide conjugates for enhanced gene
knockdown in lung cancer by intratracheal administration. Adv. Therap.3,1900123 (2020)

3.J. Kim, S. Ogura, T. Otabe, R. Kamegawa, M. Sato, K. Kataoka, K. Miyata, Fine-tuning of hydrophobicity in
amphiphilic polyaspartamide derivatives for rapid and transient expression of messenger RNA directed toward
genome engineering in brain. ACS Cent. Sci.5, 1866-1875 (2019)

4. Watanabe, K. Hayashi, K. Toh, H. J. Kim, X. Liu, H. Chaya, S. Fukushima, K. Katsushima, Y. Kondo, S.
Uchida, S. Ogura, T. Nomoto, H. Takemoto, H. Cabral, H. Kinoh, H. Tanaka, M. R. Kano, Y. Matsumoto, H.
Fukuhara, S. Uchida, M. Nangaku, K. Osada, N. Nishiyama, K. Miyata, K. Kataoka, In vivo rendezvous of
small nucleic acid drugs with charge-matched block catiomers to target cancer. Nat. Commun.10,1894 (2019)

5. S.Kim, S. Chuanoi, T. Suma, Y. Anraku, K. Hayashi, M. Naito, H. J. Kim, . C. Kwon, K. Miyata, A. Kishimura,
K. Kataoka, Self-assembly of siRNA/PEG-b-catiomer at integer molar ratio into 100 nm-sized vesicular polyion
complexes (siRNAsomes) for RNAi and codelivery of cargo macromolecules. J. Am. Chem. Soc.141, 3699-
3709 (2019)
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Polymer-based nanomedicines for nucleic acid delivery and retention
Kanjiro Miyata

Department of Materials Engineering, Graduate School of Engineering, The University of Tokyo

Recently, nucleic acid drugs have been extensively highlighted as a next generation biopharmaceutical. Indeed,
new oligonucleotide drugs are approved each year. Also, the first mRNA drugs are widely used as a vaccine.
However, their therapeutic use remains limited due to undesired biodistribution or low tissue-targetability, except
for the liver.

To enhance the targetability of nucleic acid drugs, we have developed polymer (or polypeptide)-based
nanomedicines, which will be introduced in the presentation. One of them is an ultra-small nanomedicine that
consists of a single oligonucleotide molecule with one or two molecules of Y-shaped block copolymers (YBCs) via
electrostatic interactions, termed unit polyion complex (uPIC). uPICs showed a hydrodynamic diameter of
approximately 15 nm and were equilibrated (or stabilized) with free YBCs in the bloodstream, thereby eliciting the
prolonged blood circulation with high tissue permeability. As a result, oligonucleotide-loaded uPICs allow for the
efficient accumulation in various cancer models, e.g., fibrotic pancreatic tumor tissues and brain tumor tissues [1].
This nanomedicine formulation is clinically tested for triple negative breast cancer patients. Additionally, we
further investigated the impacts of chemical structures of oligonucleotides [2] and chain lengths of YBCs [3] on
the blood circulation property of uPICs. These studies demonstrated that the blood circulation property of uPICs
was dramatically enhanced by utilizing the chemically modified oligonucleotides with the phosphorothioate
backbone and 2’-F/OMe and by optimizing the number of cationic sites in YBCs. On the other hand, we developed
an oligonucleotide-conjugated nanoparticle with a size ranging 50-800 nm (termed nanoball) as a nanomedicine
staying at the administration site. When intratracheally administrated, nanoballs were more effectively retained in
lung tissue compared to naked oligonucleotides, which were rapidly distributed throughout the body, presumably
due to their small size (< 5 nm). The nanoball resulted in the enhanced gene silencing effect in the lung because of
the prolonged retention in the lung, compared to naked oligonucleotides [4]. In summary, polymer-based
nanomedicines have strong potentials for controlling the biodistribution of nucleic acid drugs.

References

[1] S. Watanabe, et al., Nat. Commun. 10, 1894 (2019).

[2] M. Naito, et al., J. Control. Release 330, 812—-820 (2021)
[3] H. Chaya, et al., Biomacromolecules 23, 388-397 (2021)
[4] B. S. Kim, et al., Adv. Therap. 3, 1900123 (2020)
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Education
2002-2008 M.D. -Faculty of Medicine, Osaka University, Japan
2012-2016 Ph.D. (Dr. of medical science) - Graduate school of Medicine, Osaka University, Japan

Professional Experience

2008-2010 Resident in Medicine, Higashiosaka City General Hospital, Osaka, Japan

2010-2012 Resident in Neurology, Higashiosaka City General Hospital, Osaka, Japan

2012-2013 Resident in Neurology, Osaka University Hospital, Osaka, Japan
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2016-2017 Specially appointed Assistant Professor, Department of Pathology (Toru Nakano Lab.),
Osaka University Graduate School of Medicine, Osaka, Japan

2017-2019 Postdoctral Research fellow, Institute for Cell Engineering,
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2020 Specially appointed Assistant Professor, Department of Neurology,
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Oligonucleotide therapeutics for intractable neurological disorders:
Recent Advances

Yasuyoshi Kimura, Hideki Mochizuki

Department of Neurology, Osaka University Graduate School of Medicine

Oligonucleotide therapeutics are an emerging new class of therapeutics that demonstrate potential to treat various
intractable diseases. While the capacity of antisense oligonucleotides (ASOs) to suppress gene and protein
expression was confirmed in the 1970s, recent years have witnessed remarkable advances in basic science and
translation into the clinic. In the last six years, a number of nucleic acid drugs have been approved for hard-to-treat
diseases including neurological disorders.

Based on the structures, targets, and mechanisms of action, oligonucleotide drugs can be divided into categories
including ASO, siRNA, miRNA mimic, aptamers, decoy and CpG-oligodeoxynucleotides. Oligonucleotide
therapeutics have a wide range of potential applications in the clinic owing to their highly different modes of action
such as antisense, ligands and protein inhibitors. In the field of neurology, ASOs that modulate splicing of SMN2
and Dystrophin pre-mRNA were approved for spinal muscular atrophy and Duchenne muscular dystrophy,
respectively. siRNA encapsulated in lipid nanoparticle that degrades 7TR mRNA was also available for hereditary
ATTR amyloidosis. Many others are being developed worldwide, targeting neurological disorders caused by gene
mutations and neurodegenerative diseases such as Huntington’s disease, amyotrophic lateral sclerosis (ALS),
Parkinson’s disease (PD), multiple system atrophy (MSA) and Alzheimer’s disease. We have been developing
ASO suppressing SNCA expression as a potential therapy for MSA and PD. Beyond pre-clinical trials, several
clinical trials of oligonucleotide therapeutics are ongoing for neurological diseases, whereas phase IlI trials of
tominersen (for Huntington’s disease) and tofersen (for ALS) closed due to failing to attain their primary efficacy
endpoints in 2021.

In addition to remarkable advances in basic science and development of oligonucleotides themselves, recent years
have witnessed marked development in drug delivery systems and technologies. Notably, recent innovation starts
to open up a new avenue of applications in which the central nervous system protected by the intact blood-brain
barrier can be targeted by systemic administration of ligand-conjugated oligonucleotides.

In this symposium, we will review the recent state of oligonucleotide therapeutics for neurological diseases
including basic science, approved drugs and clinical trials.
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carboxylate reductase 2, cause microcephaly and hypomyelination. Am J Hum Genet. 2015 May 7;96(5):709-
19. (*these authors contributed equally to this work)
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syndrome. Hum Mutat. 2010 Jul;31(7):820-9. (*these authors contributed equally to this work)

148

>
<
w
3
—
n
Q
a
-
o
=
2
»n
<
=
=
=
Z.
=]
=




NATSJ-JSGCT Joint Symposium

Individualized medicine with antisense oligonucleotides for rare neurological
disorders

Tojo Nakayama'?, Timothy W Yu!

' Harvard Medical School, Boston Children’s Hospital, MA, USA
2 Tokyo Medical and Dental University, Tokyo, Japan

Rare diseases are defined as those affecting less than <50,000 individuals in Japan. Despite their Name, they are
not rare: in aggregate, rare diseases affect ~7 million individuals in Japan, half of whom are children. Only ~5%
of these conditions have any treatment; thirty percent of children affected with a rare disease will not survive
beyond the age of four. Finding new and faster ways of developing drugs for patients with rare disease has been
long recognized as a critical national priority.

Individualized medicine leverages the patient’s genome to design therapies that result in improved outcomes. The
relatively mature technology behind antisense oligonucleotides (ASOs) allows for truly personalized therapy but
requires coordination between families, health care professionals, industry, and regulatory bodies.

Our work began with a pioneering effort in 2017, in which we developed and manufactured a genetically targeted,
patient-customized medicine for a young girl with Batten Disease, a fatal neurodegenerative disorder, and began
treating her with it, all in just one year’s time. This work was published in 2019 and has been the subject of
extensive media coverage worldwide.

Since this initial effort, our team has turned to developing additional genetic medicines for a host of rare diseases.
Three of these efforts are in active clinical trials, and several more are progressing towards launch in the next one
or two years. In these projects, we have developed or are developing first-of-breed medicines for several genetic
disorders: Batten Disease, Ataxia Telangiectasia, KCNT1 infantile epilepsy, and several others.

In this session, we will discuss early forays in the application of ASOs as individualized medicine. Through these
projects, we are pioneering novel approaches to the rapid development of treatments for rare diseases, an area of
research that substantially contributes to the welfare throughout the world. Our ongoing projects will advance our
practical knowledge of gene therapeutics for ultimately broader fields of rare neurological diseases.
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Regenerative medicine for corneal epithelium

Yoshinori Oie, Kohji Nishida

Osaka University

Recently, a novel therapeutics utilizing tissue engineering and stem cell technology, called regenerative medicine,
has been emphasized. Complete loss of corneal epithelial stem cells because of severe eye disease leads to limbal
stem cell deficiency (LSCD) that causes corneal vascularization and opacification with severe visual loss. We have
developed a unique method using tissue-engineered epithelial cell sheets. Ocular surface reconstruction using
autologous epithelial cell sheets has drastically changed the treatment of LSCD because it can prevent potential
problems associated with limbal transplantation, including immune rejection and donor tissue shortages. We
conducted clinical trials using cultivated limbal and oral mucosal epithelial cell sheets, and confirmed the efficacy
and safety. They are now approved as Cellular and Tissue-Based Products called “Nepic” and “Ocural” under
Pharmaceutical and Medical Device Act (PMD Act). Moreover, we are conducting clinical study using induced
pluripotent stem cell derived corneal epithelium.
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Regenerative therapy using ESC/iPSC-derived retinas for retinal degeneration

Michiko Mandai

Kobe City Eye Hospital

Retinitis pigmentosa is a group of hereditary diseases in which rod photoreceptors are progressively degenerate,
followed by a subsequent loss of cone photoreceptors. No substantial therapy for the disease is established and the
number of disease-causing genes identified so far exceeds 100. Our challenge is to develop cell therapy utilizing
ESC/iPSC-derived retinal tissues. We used animal models with end-stage retinal degeneration to obtain proof of
concept data that included 1) maturation of photoreceptors in transplanted ESC/iPSC-retinas, 2) synaptic formation
between host bipolar cells and graft photoreceptors, 3) restoration of light responses in the host retinal ganglion
cells in the transplanted area as recorded by ex-vivo multiple electrode array system, and 4) a light perception by
behavior test after transplantation. Based on these, we started a clinical study at Kobe City Eye Hospital in 2020
to test the safety and feasibility of the treatment, and two patients underwent transplantation surgery. The graft
survived well in the long-standing disease environment of human retinitis pigmentosa, and there was no sign of
rejection or any adverse events so far. In order to further enhance the functional integration of retina grafts, we are
also developing the genetically modified grafts where we delete graft bipolar cells or some inner cells from the
graft while retaining the photoreceptor cells, horizontal cells, and Muller cells to support graft maturation and
function. The photoreceptor cells in these grafts matured and made a better contact and more synapses with host
bipolar cells than those in the wildtype grafts. These grafts also improved functional outcomes compared to the
wildtype grafts. In clinical application, how to assess therapeutic outcomes is also important. We combine various
visual functional tests for low vision, to see if it may help evaluate progress of the disease or therapeutic efficacy.
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Nishiguchi KM, Miya F, Mori Y, Fujita K, Akiyama M, Kamatani T, Koyanagi Y, Sato K, Takigawa T, Ueno S,
Tsugita M, Kunikata H, Cisarova K, Nishino J, Murakami A, Abe T, Momozawa Y, Terasaki H, Wada Y, Sonoda
KH, Rivolta C, Tsunoda T, Tsujikawa M, lkeda Y, Nakazawa T. A hypomorphic variant in EYS detected by
genome-wide association study contributes toward retinitis pigmentosa. Commun Biol. 2021;4(1):140. doi:
10.1038/s42003-021-01662-9.

Nishiguchi KM, Fujita K, Miya F, Katayama S, Nakazawa T. Single AAV-mediated mutation replacement genome
editing in limited number of photoreceptors restores vision in mice. Nat Commun. 2020;11(1):482. doi: 10.1038/
s41467-019-14181-3.

Koyanagi Y, Akiyama M, Nishiguchi KM, Momozawa Y, Kamatani Y, Takata S, Inai C, Iwasaki Y, Kumano M,
Murakami Y, Omodaka K, Abe T, Komori S, Gao D, Hirakata T, Kurata K, Hosono K, Ueno S, Hotta Y, Murakami
A, Terasaki H, Wada Y, Nakazawa T, Ishibashi T, Ikeda Y, Kubo M, Sonoda KH.Genetic characteristics of retinitis
pigmentosa in 1204 Japanese patients. J Med Genet. 2019;56(10):662-670.

Nishiguchi KM, Fujita K, Tokashiki N, Komamura H, Takemoto-Kimura S, Okuno H, Bito H, Nakazawa T.
Retained Plasticity and Substantial Recovery of Rod-Mediated Visual Acuity at the Visual Cortex in Blind Adult
Mice with Retinal Dystrophy. Mol Ther. 2018;26(10):2397-2406. doi: 10.1016/j.ymthe.2018.07.012.

Nishiguchi KM, Carvalho LS, Rizzi M, Powell K, Holthaus SM, Azam SA, Duran Y, Ribeiro J, Luhmann UF,
Bainbridge JW, Smith AJ, Ali RR. Gene therapy restores vision in rd/ mice after removal of a confounding
mutation in Nat Commun. 2015;6:6006.
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Genome editing gene therapy for retinitis pigmentosa
Koji Nishiguchi

Nagoya University

Retinitis pigmentosa (RP) is an inherited retinal degeneration with no effective treatment. Recently, the efficacy of
adeno-associated virus (AAV)-mediated gene supplementation therapy in which wildtype copies of a defective
gene were delivered to the diseased cells has been demonstrated. However, relatively small cargo limit of AAV
restricts the application of the therapy to only up to a fraction of Japanese patients with RP. Therefore, devising
gene therapy approach other than gene supplementation is important. Genome editing can treat mutations locally
regardless of the size of the gene involved, thus harbors the potential to complement the current approach.
Herein, the development of a versatile single AAV-mediated mutation replacement therapy that have been shown
to be equally effective as gene supplementation therapy in restoring the visual function in an animal model of RP
is described. Furthermore, with the final goal of clinical application, the development of a genome editing
therapeutic vector targeting the founder mutation S1653Kfs in EYS gene that is exceedingly frequent in Japanese
RP patients, carried by more than 10% of them, is outlined.
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1992  M.Ag., Plant Pathology, Kyoto Prefectural University, Japan
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1997-2002 Assistant professor, Department of Ophthalmology, Tohoku University School of Medicine,
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Watanabe Y, Sugano E, Tabata K, Hatakeyama A, Sakajiri T, Fukuda T, Ozaki T, Suzuki T, Sayama T, Tomita H*,
Development of an optogenetic gene sensitive to daylight and its implications in vision restoration, npj Regenerative
Medicine, 6(1): 64. 2021

Tabata K, Sugano E, Hatakeyama A, Watanabe Y, Suzuki T, Ozaki T, Fukuda T, Tomita H*, Phototoxicities Caused
by Continuous Light Exposure Were Not Induced in Retinal Ganglion Cells Transduced by an Optogenetic Gene,
Int J Mol Sci, 22(13): 6732, 2021

Tomita H*, Sugano E, Optogenetics-mediated gene therapy for retinal diseases, Optogenetics ’Light-Sensing
Proteins and Their Applications in Neuroscience and Beyond’, Yawo H, Kandori H, Koizumi A, Kageyama R, eds.
Advances in Experimental Medicine and Biology;1293:535-543. 2021

Sugano E, Endo Y, Sugai A, Kikuchi Y, Tabata K, Ozaki T, Kurose T, Takai Y, Mitsuguchi Y, Honma Y, Tomita H*,
Geranylgeranyl acetone prevents glutamate-induced cell death in HT-22 cells by increasing mitochondrial
membrane potential, Eur J Pharmacol. 883:173193, 2020

Sakajiri Y, Sugano E, Watanabe Y Sakajiri T, Tabata K, Kikuchi T, Tomita H*, Natronomonas pharaonis
halorhodopsin Ser81 plays a role in maintaining chloride ions near the Schiff base, Biochem Biophys Res Commun,
503(4), 2326-2332, 2018

Watanabe Y, Sugano E, Tabata K, Ozaki T, Saito T, Tamai M, Tomita H*, Kinetic profiles of photocurrents in cells
expressing two types of channelrhodopsin genes, Biochem Biophys Res Commun, 496(3), 814-819, 2018
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Gene therapy using an optogenetic gene for restoring vision

Hiroshi Tomita, Akito Hatakeyama, Kitako Tabata, Tatsuki Sayama, Kazuya Kitabayashi, Reina Onoguchi,
Eriko Sugano

Iwate University

Channelrhodopsin-2 (ChR2) derived from the green algae, Chlamydomonas, functions as a light-gated cation
channel, which is utilized for optogenetic mediated research in neuroscience. In the field of ophthalmology, ChR2
has been developed as gene therapy to restore vision for patients with blindness, and a clinical trial has been
performed in the U.S since 2016. Recently, the clinical trial of another channelrhodopsin gene, ChrimsonR, that
has the sensitivity to the red spectrum has been performed and the recovery of vision has been partially demonstrated.
We have developed the new channelrhodopsin gene that has the sensitivity to the broad spectrum of visible light,
mVChR1. However, it still has the problem that the light sensitivity is weaker than the native vision. Therefore,
we have been making the effort to develop a higher sensitivity than these channelrhodopsins. Recently, we
succeeded to develop ComV 1 that has the sensitivity to the daylight by the modification of mVChRI1.

In this symposium, Id like to introduce the visual function of the gene therapy using the ComV1 gene in the animal
model of retinitis pigmentosa and the limitation of recovered visual functions.
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2009-2012 Research fellow, Angiogenesis Laboratory, Massachusetts Eye and Ear Infirmary,

Harvard Medical School.
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Funatsu J, Murakami Y (Corresponding Author), Shimokawa S, Nakatake S, Fujiwara K, Okita A, Fukushima
M, Shibata K, Yoshida N, Koyanagi Y, Akiyama M, Notomi S, Hisatomi T, Takeda A, Paschalis EI, Vavvas DG,
Ikeda Y, Sonoda KH. Circulating inflammatory monocytes oppose microglia and contribute to cone cell death
in retinitis pigmentosa. PNAS Nexus. 2022 (in press)

. _Murakami Y (Corresponding Author), Koyanagi Y, Fukushima M, Yoshimura M, Fujiwara K, Akiyama M,

Momozawa Y, Ueno S, Terasaki H, Oishi A, Miyata M, Ikeda H, Tsujikawa A, Mizobuchi K, Hayashi T, Fujinami
K, Tsunoda K, Park JY, Han J, Kim M, Lee CS, Kim SJ, Park TK, Joo K, Woo SJ, Ikeda Y, Sonoda KH.
Genotype and Long-term Clinical Course of Bietti Crystalline Dystrophy in Korean and Japanese Patients.
Ophthalmology Retina. 2021; S2468-6530.

. MurakamiY, Ishikawa K, Nakao S, Sonoda KH. Innate immune response in retinal homeostasis and inflammatory

disorders. Prog Retin Eye Res. 2020; 74: 100778.

. Okita A, Murakami Y (Corresponding Author), Shimokawa S, Funatsu J, Fujiwara K, Nakatake S, Koyanagi Y,

Akiyama M, Takeda A, Hisatomi T, Ikeda Y, Sonoda KH. Changes of Serum Inflammatory Molecules and Their
Relationships with Visual Function in Retinitis Pigmentosa. Invest Ophthalmol Vis Sci. 2020; 61: 30.

. Nakatake S, Murakami Y (Corresponding Author), Ikeda Y, Morioka N, Tachibana T, Fujiwara K, Yoshida N,

Notomi S, Hisatomi T, Yoshida S, Ishibashi T, Nakabeppu Y, Sonoda KH. MUTYH promotes oxidative
microglial activation and inherited retinal degeneration. JCI Insight. 2016; 1: e87781
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Retinal gene therapy using anti-angiogenic and neuroprotective factors
Yusuke Murakami

Department of Ophthalmology, Graduate Shool of Medical Sciences, Kyushu University

Retinal gene therapy using adeno-associated viral (AAV) or lentiviral vectors can mediate sustained transgene
expression in the diseased loci, and serves as a promising strategy for chronically progressive retinal diseases.
Following the success of AAV gene therapy to supplement normal RPE65 gene for patients with Leber’s congenital
amaurosis, a number of clinical trials have been conducted worldwide to achieve the clinical POC for inherited
retinal diseases. In addition to these strategies for mendelian diseases, retinal gene therapy can be applicable to
more general conditions by delivering therapeutic genes to combat key disease pathologies. For example, recent
clinical trials have shown that AAV-mediated sustained expression of anti-VEGF molecules efficiently suppressed
the choroidal neovascularization in patients with age-related macular degeneration and reduce the treatment burden
of multiple intravitreal injection. Our group have conducted a phase 1/2a clinical trial of neuroprotective lentiviral
gene therapy that oxerexpress pigment epithelium-derived factor for patients with retinitis pigmentosa, a progressive
retinal degenerative disease that leads to blindness. In this symposium, I will summarize the recent advances of
retinal gene therapy, especially focusing on the strategies using therapeutic factors, that will substantially change
the clinical practice in the next decade.
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Education
2015  B.A., University of Cambridge
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Professional Experience
2016-2021 Graduate student, Harvard University
2022- Present Postdoctoral Research, Institute of Molecule and Cell Biology (A*STAR), Singapore
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1. Mok, B. Y., Raguram, A., Huang, T.P., Liu, D.R. CRISPR-free base editors with enhanced activity and expanded
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Nature Biotechnology 39, 1414-1425 (2021).
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4. Arbab, M., Shen M.W., Mok, B., Wilson, C., Matuszek, Z., Cassa, C.A., Liu, D.R. Determinants of Base
Editing Outcomes from Target Library Analysis and Machine Learning. Cell 182, 463-489 430, (2020)

5. Maji, B., Gangopadhyay, S.A., Lee, M., Shi, M., Wu, P., Heler, R., Mok, B., Lim, D., Siriwardena, S.U., Paul,
B., Dancik, V., Vetere, A., Mesleh, M.F., Marraffini, L.A., Liu, D.R., Clemons, P.A., Wagner, B.K., Choudhary,
A. A High-Throughput Platform to Identify Small-Molecule Inhibitors of CRISPR-Cas9. Cell 177, 1067-1079
el019, (2019)

164

7 wnisodwAg



Symposium 2
S2-1

CRISPR-free Base Editor for Precise Editing of Mitochondrial and Nuclear DNA

Beverly Y. Mok

! Merkin Institute of Transformative Technologies in Healthcare, Broad Institute of MIT and Harvard,
Cambridge, MA, USA.

2 Department of Chemistry and Chemical Biology, Harvard University, Cambridge, MA, USA.

> Howard Hughes Medical Institute, Harvard University, Cambridge, MA, USA

*Current affiliation: Molecular Engineering Lab, Institute of Molecular and Cell Biology, A*STAR, Singapore,

Programmable DNA nucleases result in targeted destruction of mitochondrial DNA (mtDNA) copies but cannot
introduce specified sequence changes. Owing to the challenge of importing guide RNAs into the mitochondria,
CRISPR-based systems have not been used reliably to install precise nucleotide changes in target mtDNA. To
begin to address this challenge, we recently developed an all-protein base editor (DdCBE) to enable targeted C+G-
to-T*A conversions within mtDNA and nuclear DNA. DdCBE contains an interbacterial toxin (DddA) that
catalyzes the deamination of cytidines within dsSDNA. We engineered split-DddA halves that are non-toxic and
inactive until brought together on target DNA. Each TALE is fused to a non-toxic half of DddA and one copy of
uracil glycosylase inhibitor (UGI) protein. Binding of two TALE fused split-DddA—-UGTI fusions to adjacent sites
promotes reassembly of functional DddA for deamination of target cytosines within the dSDNA spacing region.

In our initial studies, we observed a range of mtDNA editing efficiencies (4.6—49%) depending on the position of
the target C within the spacing region between the DNA-bound DACBE halves. To improve editing efficiency and
overcome the strict TC sequence-context constraint of DddA, we used phage-assisted non-continuous and
continuous evolution to evolve DddA variants with improved activity and expanded targeting scope. Compared to
canonical DACBEs, base editors with evolved DddA6 improved mitochondrial DNA (mtDNA) editing efficiencies
at TC by 3.3-fold on average. DACBEs containing evolved DddA11 offered a broadened HC (H = A, C or T)
sequence compatibility for both mitochondrial and nuclear base editing, increasing average editing efficiencies at
AC and CC targets from less than 10% for canonical DACBE to 15-30% and up to 50% in cell populations sorted
to express both halves of DdACBE. We used these evolved DACBEs to efficiently install disease-associated mtDNA
mutations in human cells at non-TC target sites. DddA6 and DddA11 substantially increase the effectiveness and
applicability of all-protein base editing.
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Recent Related Publications (5 Papers)
Tequal contribution, *Corresponding author

1.

Sasaki D, Abe J, Takeda A, Harashima H, Yamada Y™ *, Transplantation of MITO cells, mitochondria activated
cardiac progenitor cells, to the ischemic myocardium of mouse enhances the therapeutic effect. Rep. 12: 4344
(2022). International co-authored paper, Research Press Release

. Satrialdi, Takano Y*, Hirata E, Ushijima N, Harashima H, Yamada Y*, The effective in vivo mitochondrial-

targeting nanocarrier combined with a n-extended porphyrin-type photosensitizer. Nanoscale Advances 3: 5919-
5927 (2021). International co-authored paper, Research Press Release

. Kawamura E', Maruyama M, Abe J, Sudo A, Takeda A, Takada S, Yokota T, Kinugawa S, Harashima H, Yamada

YT;*, Validation of gene therapy for mutant mitochondria by delivering mitochondrial RNA using a MITO-
Porter, a liposome-based nano device. Ther. — Nuceic Acids 20: 687-698 (2020). Independent clinical research

. Yamada Y*, Somiya K, Miyauchi A, Osaka H, Harashima H*, Validation of a mitochondrial RNA therapeutic

strategy using fibroblasts from a Leigh syndrome patient with a mutation in the mitochondrial ND3 gene. Rep.
10: 7511 (2020). Independent clinical research

. Yamada Y*, Satrialdi, Hibino M, Sasaki D, Jiro A, Harashima H. Power of mitochondrial drug delivery systems

to produce innovative nanomedicines. Drug. Deliv. Rev. 154-155: 187-209 (2020). International co-authored
paper
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Challenge to gene-cell therapy based on mitochondrial DDS

Yuma Yamada'?, Hideyoshi Harashima!

! Faculty of Pharmaceutical Sciences, Hokkaido University
2FOREST Program, Japan Science and Technology Agency

Drug delivery systems (DDS), which deliver target molecules to mitochondria with various functions, are expected
to make a significant contribution to medicine and life sciences. Although several mitochondria-targeted DDSs
have been reported so far, mitochondrial delivery of therapeutic exogenous proteins and nucleic acids has been
difficult due to limitations in the physical properties and size of the cargoes. Focusing on the fact that mitochondria
actively repeat fusion and fission and share biomolecules with each other inside cells, we designed MITO-Porter,
a nano capsule that can fuse mitochondrial membranes. This strategy via membrane fusion does not limit the
physical properties or size of the cargoes. To realize this strategy, the lipid membrane composition was explored
and mitochondrial highly fusible lipid based nano capsule (MITO-Porter) were identified and successfully delivered
macromolecules to mitochondria [Y. Yamada, et al, Biochim. Biophy. Acta 1778: 423-432, 2008, Y. Yamada, et al,
Adv. Drug Deliv. Rev. 154-155: 187-209, 2020]. Currently, based on the nanotechnology for mitochondrial DDS
established in the MITO-Porter development study, we are expanding collaborative research targeting mitochondria
with researchers and clinicians from various fields. This presentation will focus on our latest research results on
“Mitochondria targeted gene therapy” [E. Kawamura, et al, Mol. Ther. — Nuceic Acids. 20: 687-698, 2020] and
“Cell transplantation therapy” [D. Sasaki, et al, Sci. Rep. 12: 4344, 2022]. Moreover, I would like to discuss “Gene
Editing & Mitochondrial Manipulation”, the theme of this symposium.
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Ken-Ichi Wada, Kazuo Hosokawa, Yoshihiro Ito, Mizuo Maeda. “Effects of ROCK inhibitor Y-27632 on cell
fusion through a microslit”, Biotechnol Bioeng 112: 2334-2342, 2015

Ken-Ichi Wada, Kazuo Hosokawa, Eitaro Kondo, Yoshihiro Ito, Mizuo Maeda. “Cell fusion through a microslit
between adhered cells and observation of their nuclear behavior”. Biotechnol Bioeng 111: 1464-1468, 2014
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! Kyushu University
2RIKEN

Mitochondria have their own genome (mitochondrial DNA: mtDNA) which is essential for mitodhondrial
functions. mtDNA is a small circular DNA of 16.5 kbp in size, encodes 13 oxidative phosphorylation-related
proteins, 22 tRNAs and 2 rRNAs for their translation, and several thousands copies exist in a cell. To date, many
studies have shown that various mutations on mtDNA cause mitochondrial dysfunctions and are related with wide
ranged pathological abnormalities such as tumor metastasis, diabetes and neurological disorders as well as
mitochondrial diseases. Therefore, genetic manipulation-based functional analyses on mtDNA contribute to
development of therapeutic treatments for those disorders. However, the multicopy feature of mtDNA limits the
analyses because dysfunctions of the mutated mtDNA are compensated by other mtDNA existing within the cell.
Therefore, for genetic manipulation on mtDNA, introducing the same mutation(s) in all copies (i.e., achieving
homoplasmy of mutated mtDNA) is required. In this symposium, I will talk about our recent activities toward
developing a novel method for introducing homoplasmic mtDNA mutations using a microfluidic device.
Replacement of mtDNA by cytoplast (enucleated cell) fusion with a mtDNA-less (p°) cell, or generation of a
transmitochondrial cybrid, is one of few practical mtDNA manipulation methods. Since it has been reported that
synaptosome (a very small cytoplast derived from neurons) fusion to p° cell permitted clonal propagation of a
minor population of mtDNA variants due to the transfer of a small number of mitochondria, we speculated that
generating transmitochondrial cybrids through single mitochondrion transfer from a mtDNA mutation-accumulated
cell to a p° cell, or mitochondrial cloning, achieves homoplasmy of mutated mtDNA. Accordingly, we first
developed a microfluidic device that can perform single mitochondrion transfer between live single cells. In this
device, paired single cells were fused through a micro tunnel (2 pm in width, 10 um in length) by Sendai virus
envelope-based method to promote a strictured cytoplasmic connection between them. As a result, a few
mitochondria, in some cases only one mitochondrion, moved to the fusion partner passing through the cytoplasmic
connection, and subsequent recovery culture disconnected the fused cells to recover into single cells. These data
suggest that our microfluidic device can perform single mitochondrion transfer between live single cells.
Furthermore, we succeeded in generating transmitochondrial cybrids using our microfluidic device even under a
pyruvate and uridine-supplemented condition. Based on these data, we conclude that our microfluidic device
system has the potential to generate transmitochondrial cybrids harboring homoplasmic mtDNA mutations
including mitochondrial respiratory dysfunctional ones. Therefore, our method provides a promising approach for
mtDNA manipulation, and will be a useful experimental platform for mitochondrial genetics.
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! Department of Biochemistry, Jichi Medical University School of Medicine

2 Department of Clinical Laboratory Science, Division of Health Sciences, Graduate School of Medical Science,
Kanazawa University

3 Department of Biological Sciences, Graduate School of Science, The University of Tokyo

CRISPR-Cas9 system is a powerful technology for the treatment of genetic diseases. Recently, excellent therapeutic
efficacies of genome editing targeting 77R locus for transthyretin amyloidosis and BCL11A4 locus for B-thalassemia
and sickle cell disease were reported in human Phase I/1I clinical trials. These genome editing treatments are based
on non-homologous end joining (NHEJ) accompanied by double strand break (DSB), leading to the disruption of
gene expression. We have previously developed a gene-editing approach for hemophilia B (coagulation factor IX
mutation) using the CRISPR-Cas9 system in mice. We inserted cDNA for exons 2—8 into intron 1 of F'9 at the DSB
site by Cas9 expressed by AAV vector.

The NHEJ-mediated disruption of a target gene or the insertion of an ectopic gene is a main strategy for the current
genome editing treatment. However, DSBs by a DNA-cutting enzyme could generate large deletions and shuffle
genes, which may result in possible genome toxicity. Therefore, an alternative approach to correct disease-specific
mutations without DSBs would be advantageous.

Base editing is a genome-editing technology that can convert a specific DNA base into another at a targeted
genome. Base editors are chimeric proteins that comprise a DNA-targeting module and a catalytic domain capable
of deaminating a cytidine or adenine base (C to T or A to G). Cas9 nickase (that does not cause a DSB) could be
used as a targeting module to bind specific DNA and deliver base editors. Although several studies have reported
the treatment of disease-specific mutations using base editing, PAM sequence requirement by Cas9 (NGG for
SpCas9 or NNGRRT for SaCas9) hinders its application in various mutations. Thus, a more flexible module is
required to bind the target DNA to apply the base-editing approach.

To enable the base-editing treatment for various point mutations, we employed a base-editing based on SpCas9-
NG, an engineered Cas9 with broad PAM flexibility (only “G” is required as the PAM sequence). We recently
succeeded in the repair of the point mutations in induced pluripotent stem cells (iPSCs) derived from a severe
hemophilia B patient. The base editor fused with SpCas9-NG, but not wild-type SpCas9, induced the C to T
conversion at the mutation. The repair of the patient mutation in HEK293cells restored the coagulation factor IX
production in the supernatant. In this symposium, we introduced the base editing approach to treat a point mutation
with engineered Cas, and the recent development of genome editing treatment targeting various diseases in our
laboratory.

171

7 wnisodwAg



CURRICULUM VITAE
Name Matthew Porteus
Affiliation Department of Pediatrics,

Stanford University School of Medicine
Field of Research

Education

Professional Experience

Recent Related Publications (5 Papers)

172

Symposium 2
S§2-5

7]
z
=
=
S
Z.
=
=3
N




Symposium 2
S§2-5

Advancing Homologous Recombination based Genome Editing of Hematopoietic
Stem Cells

Matthew Porteus

Department of Pediatrics, Stanford University School of Medicine

Genome editing by homologous recombination remains the most precise and versatile approach to genetically
engineering cells. Hematopoietic stem cells (HSCs) have the biologic property of giving rise to multiple blood
types for the lifetime of a patient (lifetime durability). We have developed a highly active ex vivo genome editing
system that robustly stimulates targeted integration of genes at frequencies of >40% in HSCs. Moreover, we have
recently developed improvements in the system such that the ratio of HDR to INDELs is markedly improved with
ratios changing from less than 1 to greater than 10. We have applied these systems to both directly genetically
correct pathologic mutations as well as to use the system to rewire the genome to create new biologic properties.
In this talk, I will review some of the progress we have made on using homologous recombination to create HSC
based cellular therapies.
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CURRICULUM VITAE
Name Keiji Itaka
Affiliation Institute of Biomaterials and Bioengineering,

Tokyo Medical and Dental University (TMDU)

Field of Research mRNA medicine, mRNA vaccine, DDS, Biomaterials,
gene therapy, regenerative medicine, orthopaedic surgery

Education
1991  Graduate from Department of Medicine, The University of Tokyo
2003  Graduate from Graduate School of Medicine, The University of Tokyo

Professional Experience

1991  M.D. (orthopaedic surgery)

1997  Assistant Professor, University or Tokyo Hospital

2004  Lecturer, Graduate School of Engineering, The University or Tokyo

2008  Associate Professor, Graduate School of Medicine, The University or Tokyo

2017  Professor, Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University (TMDU)

Recent Related Publications (5 Papers)

Hashimoto Y, Itaka K, Aoki Y, et al. Brain Dp140 alters glutamatergic transmission and social behaviour in the
mdx52 mouse model of Duchenne muscular dystrophy. Progress in Neurobiology, 2022 (in press)

Kida H, Itaka K, Tachibana K, et al. Influence of Nanobubble Size Distribution on Ultrasound-Mediated Plasmid
DNA and Messenger RNA Gene Delivery. Front. Pharmacol. 13:855495, 2022

Nakanishi H, Saito H, Itaka K. Versatile design of intracellular protein-responsive translational regulation system
for synthetic mRNA. ACS Synth Biol. 11(3): 1077-1085, 2022

Pezzotti G, Terai Y, Itaka K, et al. Raman spectroscopic insight into osteoarthritic cartilage regeneration by mRNA
therapeutics encoding cartilage-anabolic transcription factor Runx1. Materials Today Bio 13: 100210, 2022
Fukushima Y, Itaka K, et al. Treatment of ischemic neuronal death by introducing brain-derived neurotrophic
factor mRNA using polyplex nanomicelle. Biomaterials 270: 120681, 2021
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mRNA as a new modality for gene therapy
Keiji Itaka

Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University (TMDU)

mRNA is a promising modality as an alternative to gene therapy. Not only the flexibility for designing the nucleic
acid sequences, mRNA is applied theoretically for any cell type. The risk of insertional mutagenesis is negligible,
allowing mRNA to be potentially applied for treatment of many common diseases.

Now there are several pipelines of mRNA medicine, mostly for enzyme replacement therapy. However, several
important issues are remained. The first would be the transient protein translation from the mRNA. To extend the
duration of protein translation, various modified mRNA design such as circular mRNA is under investigation. On
the one hand, mRNA can be injected repeatedly as appropriate, which would compensate for the limited duration
of translation. In this regard, the immune responses induced by the mRNA injection should be carefully addressed.
Besides immunogenicity of mRNA itself, which has been dealt well with the use of modified nucleotides such as
pseudouridine, the immune responses are largely due to lipid nanoparticle (LNP), which are widely used for
mRNA delivery. For vaccines, it is mandatory to enhance the immune response, and LNP plays an important role
as adjuvants. However, for therapeutic purposes, it should be avoided to induce inflammation at the administration
site.

In this presentation, I would like to present a brief overview of the technologies used for development of mRNA
vaccines and medicines, and introduce studies on mRNA and DDS including ourselves. For example, we recently
developed a system to achieve cell-specific protein translation from the administered mRNA, based on Caliciviral
VPg-based translational activator (CaVT) combined with inteins and target protein-binding nanobodies (ACS
Synth. Biol. 2022, 11, 1077). This system allows translational activation and repression in response to the protein
in the cytoplasm of the target cells. This system is expected to enhance the efficacy and improve the safety of the
mRNA medicines.

Regarding DDS, we developed a non- or less- immunogenic polymer-based carriers called polyplex nanomicelle.
This carrier allows mRNA administration to e.g. the joints without inducing inflammation. Now we are doing a
preclinical study to develop an mRNA medicine encoding a chondrogenic transcription factor, RUNXI, for
treatment of osteoarthritis.

Finally, the most critical point to develop mRNA medicines would be the choice of therapeutic factor(s). Any
protein including secretory proteins or intracellular proteins (or both) is available for encoding to the mRNA.
These are medical issues, and would be the specialties for most members in JSGCT here. I believe that, for
developing mRNA medicines, the three issues of mRNA design, DDS, and the therapeutic factors are equally
important. | hope we can discuss in detail about the potentials of mRNA medicine.
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Name Michinori Kohara
Affiliation Tokyo Metropolitan Institute of Medical Science
Field of Research molecular-biological analysis (replication and pathogenesis),

prevention and therapy of infectious disease

Education

1969-1973: The faculty of Science, Kochi University.

1982-1984: The faculty of pharmacology, Kitasato University. “Molecular-
biological analysis of polio virus virulence”. Work supervised by Professor Akio Nomoto.

1984-1986: The faculty of Medicine, Tokyo University.
Awarded the degree of Ph. D. in Medicine for a this entitled “Molecular-biological analysis of
polio virus virulence”. Work supervised by Professor Akio Nomoto.

1986: Doctor of Medicine (Ph. D.): University of Tokyo.

Professional Experience

1973-1989: Researcher at the Japan Poliomyelitis Research Institute, working on molecular-biological
analysis of polio virus pathogenesis.
1989-1992: Research head at the Fundamental Research Laboratory, Tonen Co., working on molecular-

biological analysis of hepatitis C virus.

1992-present:  Project reader (now; Emeritus Investigator) at the Department of Microbiology and Cell
Biology, Tokyo Metropolitan Institute of Medical Science. | am working on molecular-
biological analysis (replication and pathogenesis), prevention and therapy (low molecule
substance, vaccine) of infectious disease, such as Poliomyelitis virus, hepatitis C virus,
hepatitis B virus, Influenza virus, Dengue virus, SARS-CoV.

Recent Related Publications (5 Papers)

Kyoko Tsukiyama-Kohara, and Michinori Kohara*. Basic Study for Vaccine Development Targeting Virus
Infections. Viruses 2022, 14, 57. https://doi.org/10.3390/v14010057 Editorial. Takahiro Sanada, Tomoko Honda,
Fumihiko Yasui, Kenzaburo Yamaji, Tsubasa Munakata, Naoki Yamamoto, Makoto Kurano, Yusuke Matsumoto,
Risa Kohno, Sakiko Toyama, Yoshiro Kishi, Takuro Horibe, Yudai Kaneko, Mayumi Kakegawa, Kazushige Fukui,
Takeshi Kawamura, Wang Daming, Chungen Qian, Fuzhen Xia, Fan He, Syudo Yamasaki, Atsushi Nishida,
Takayuki Harada, Masahiko Higa, Yuko Tokunaga, Asako Takagi, Masanari Itokawa, Tatsuhiko Kodama, and
Michinori Kohara*. Serologic Survey of IgG Against SARS-CoV-2 Among Hospital Visitors Without a History of
SARS-CoV-2 Infection in Tokyo, 2020-2021. J. Epidemiol. 2021 Nov 13. doi: 10.2188/jea.JE20210324.Asako
Takagi, Yutaka Amako, Daisuke Yamane, Bouchra Kitab, Yuko Tokunaga, Ahmed El-Gohary, Michinori Kohara*,
Kyoko Tsukiyama-Kohara*. Longer Poly(U) Stretches in the 3’UTR Are Essential for Replication of the Hepatitis
C Virus Genotype 4a Clone in in vitro and in vivo. Frontiers in Microbiology 2021 Nov 25;12:764816.doi:
10.3389/fmicb.2021.764816Tomoko Honda, Sumiko Gomi, Daisuke Yamane, Fumihiko Yasui, Takuya Yamamoto,
Tsubasa Munakata, Yasushi Itoh, Kazumasa Ogasawara, Takahiro Sanada, Kenzaburo Yamaji, Yasuhiro Yasutomi,
Kyoko Tsukiyama-Kohara, and Michinori Kohara*. Development and characterization of a highly sensitive
NanoLuciferase-based immunoprecipitation system for the detection of anti-influenza virus HA antibodies.
mSphere 2021 Volume 6 Issue 3 e01342-20.Makoto Saito, Yasushi Itoh, Fumihiko Yasui, Tsubasa Munakata,
Daisuke Yamane, Makoto Ozawa, Risa Ito, Takayuki Katoh, Hirohito Ishigaki, Misako Nakayama, Shintaro
Shichinohe, Kenzaburo Yamaji, Naoki Yamamoto, Ai Ikejiri, Tomoko Honda, Takahiro Sanada, Yoshihiro Sakoda,
Hiroshi Kida, Le Thi Quynh Mai, Yoshihiro Kawaoka, Kazumasa Ogasawara, Kyoko Tsukiyama-Kohara*, Hiroaki
Suga*, and Michinori Kohara*. Macrocyclic peptides exhibit antiviral effects against influenza virus HA and
prevent pneumonia in animal models. Nature Communications 2021 May 11;12(1):2654. doi: 10.1038/s41467-
021-22964-w.

178

¢ wnisodwAg



Symposium 3
S3-2

COVID-19 pathological analysis and control using mice transduced with an
adenoviral vector expressing human ACE2 and attenuated vaccinia vaccine
encoding the SARS-CoV-2 spike protein

Michinori Kohara, Fumihiko Yasui, Yusuke Matsumoto

Tokyo Metropolitan Institute of Medical Science

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) is currently causing a worldwide pandemic.
Development of animal models that recapitulate coronavirus disease 2019 (COVID-19) are essential for evaluating
vaccines and antivirals, and for understanding the pathogenesis of the disease. To analyze the molecular pathogenesis
of SARS-CoV-2, a small animal model such as mice is needed: human ACE2, the receptor of SARS-CoV-2, needs
to be expressed in the respiratory tract of mice. We conferred SARS-CoV-2 susceptibility in mice by using an
adenoviral vector expressing hACE2 driven by an EF 1o promoter with a leftward orientation. In this model, severe
pneumonia like human COVID-19 was observed in SARS-CoV-2-infected mice, which was confirmed by dramatic
infiltration of inflammatory cells in the lung with efficient viral replication. We demonstrated that an early
circulating SARS-CoV-2 specifically induces the manifestation of severe symptoms and is associated with
dramatically altered host responses.

As long as COVID-19 pandemic continues, new variants of SARS-CoV-2 with altered antigenicity will emerge. It
is urgently required to develop vaccines that elicit robust, broad, and durable protection against the SARS-CoV-2
variants. We developed a vaccine that contains the SARS-CoV-2 S gene on the attenuated vaccinia virus DIs strain
platform (rDIs-S). rDIs-S induced neutralizing antibody and T-lymphocyte responses in human angiotensin
converting enzyme 2 (hACE?2) transgenic mice and cynomolgus macaques, and showed broad protection against
the early SARS-CoV-2 Wuhan strain to the recent Omicron BA.1 variant. Recent reports have shown that the
antibody levels induced by the current mRNA vaccine dramatically declined at 6 months after 2™ vaccination.
Thus, additional periodic vaccination would be required for the control of COVID-19 in the current vaccination.
However, since the current mRNA vaccines often cause undesirable adverse events, the long-term immune memory
response conferred by rDIs-S may be one of the useful advantages for the development of new vaccines. In the
present study, we demonstrated the efficacy of rDIs-S, an attenuated vaccinia virus carrying the SARS-CoV-2 §
gene. Furthermore, given that vaccination with rDIs-S effectively induced antibody and T-lymphocyte responses
that also reacted with variant strains, rDIs-S may be useful for conferring protection against new variants by use
as a booster after vaccination with 1%-generation vaccines.
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Name Hiromi Hayashita-Kinoh
Affiliation Division of Molecular and Medical Genetics,

Center for Gene and Cell Therapy,
The Institute of Medical Science,
The University of Tokyo

Field of Research Molecular Biology, AAV vector, Gene therapy

Education

2002  Ph.D., The University of Tokyo, Graduate School of Medicine
1998  M.S., Hiroshima University, Graduate School of Science

1996  B.S., Hiroshima University

Professional Experience

2020-present  Project Assistant Professor, Division of Molecular and Medical Genetics,
Center for Gene and Cell Therapy, The Institute of Medical Science, The University of Tokyo,
Japan (Prof. Takashi Okada)

2017-2020 Assistant Professor, Division of Cell and Gene Therapy, Nippon Medical School,
Japan (Prof. Takashi Okada)

2014-2017 Researcher, Department of Biochemistry and Molecular Biology, Nippon Medical School,
Japan (Prof. Takashi Okada)

2008-2014 Postdoc, Department of Molecular Therapy, National Institute of Neuroscience, NCNP,
Japan (Chairman Shin’ichi Takeda, Section Chief, Takashi Okada)

2007-2008 Postdoc, Cell-Matrix Frontier Laboratory, Hiroshima University, Hiroshima,
Japan (Associate Prof. Yasuyuki Yokosaki)

2002-2007 Postdoc, University Research Institute for Diseases of Old Age,
Juntendo University School of Medicine, Tokyo,
Japan (Prof. Yoshikuni Mizuno, Lecturer Hideki Mochizuki)

Recent Related Publications (5 Papers)

1. Improved transduction of canine X-linked muscular dystrophy with rAAV9-microdystrophin via multipotent
MSC pretreatment. Hayashita-Kinoh H, Posadas-Herrera Guillermo, Nitahara-Kasahara Y, Kuraoka M, Okada
H, Chiyo T, Takeda S, Okada T. Molecular therapy. Methods & clinical development 20: 133-141, 2021

2.tAAV8 and rAAV9-Mediated Long-Term Muscle Transduction with Tacrolimus (FK506) in Non-Human
Primates. Ishii A, Okada H, Hayashita-Kinoh H, Shin JH, Tamaoka A, Okada T, Takeda S. Molecular therapy.
Methods & clinical development 18: 44-49, 2020

3. Intra-amniotic rAAV-mediated microdystrophin gene transfer improves canine X-linked muscular dystrophy
and may induce immune tolerance.Hayashita-Kinoh H, Yugeta N, Okada H, Nitahara-Kasahara Y, Chiyo T,
Okada T, Takeda S. Molecular therapy 23(4): 627-637, 2015

4. Robust Long-term Transduction of Common Marmoset Neuromuscular Tissue With rAAV1 and rAAV9. Okada
H, Ishibashi H, Hayashita-Kinoh H, Chiyo T, Nitahara-Kasahara Y, Baba Y, Watanabe S, Takeda S, Okada T.
Molecular therapy Nucleic acids 2: €95, 2013

5. Improvement of cardiac fibrosis in dystrophic mice by rAAV9-mediated microdystrophin transduction. Shin JH,
Nitahara-Kasahara Y, Hayashita-Kinoh H, Ohshima-Hosoyama S, Kinoshita K, Chiyo T, Okada H, Okada T,
Takeda S. Gene therapy 18: 910-919, 2011
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Development of dosing protocol to reduce the required dose of rAAV using adult
stem cells

Hiromi Hayashita-Kinoh!, Guillermo Posadas-Herrera!, Yuko Nitahara-Kasahara!, Akiko Ishii?,
Shin’ichi Takeda?, Takashi Okada'

! Division of Molecular and Medical Genetics, Center for Gene and Cell Therapy,
The Institute of Medical Science, The University of Tokyo
2 Department of Molecular Therapy, National Institute of Neurosciences, NCNP

Backgrounds: AAV vectors are safe and can express therapeutic genes for long periods of time. rAAV-based gene
therapy has been tried for hereditary diseases such as SMA, XLMTM, and DMD. When rAAV is administered
intravenously in clinical trials, doses of 3x10% to 1x10' v.g./kg BW are common. Systemic administration of more
than 1x10'"v.g./kg BW can cause direct liver injury, thrombocytopenia, TMA, immune response to the virus vector
and germline transmission. Therefore, vector doses should be reduced, or safer dosing protocols should be
considered.

Duchenne muscular dystrophy (DMD) is a congenital disease in which mutations in the dystrophin gene cause
gradual loss of skeletal and cardiac muscle. However, in dogs and monkeys, the expression of AAV vector-derived
genes decreases with time due to immune response. Here, we investigated the strategy of using somatic stem cells
in combination with rAAV to induce immune tolerance to the rAAV9 vector and to express sufficient transgene at
a lower dose. Somatic stem cells have been used in various inflammatory diseases, including graft-versus-host
disease (GVHD), due to their immunosuppressive effects to regulate dendritic cells. In addition, we investigated
the immunomodulatory effect of MSCs in rAAV transduction.

Methods: Eight-week-old normal or CXMD, (DMD) dogs were intravenously injected with bone marrow-derived
MSCs and rAAV9-luciferase or rAAV9-microdystrophin (2x10" v.g./kg BW). Seven days after the injection,
MSCs were injected systemically again. Eight days after the first injection, rAAV9-luciferase or rAAV9-
microdystrophin was injected intravenously into the same dogs. qRT-PCR was used to analyze IFN-y expression
in purified canine peripheral leukocytes to examine the immune response to rAAV9. Expression of luciferase or
microdystrophin in the skeletal muscle of transgenic animals was confirmed by immunohistochemistry.
Furthermore, MSCs-treated CXMD, transduced with rAAV9-microdystrophin were compared with non-treated
CXMD,; to evaluate gait function and limb lameness.

Results: MSCs treatment followed by low dose of rAAV9 resulted in higher expression of transgenes (luciferase
or microdystrophin) in skeletal and cardiac muscle compared to rAAV alone. rAAV9 treatment followed by IFN-y
expression in purified peripheral blood leukocytes was not enhanced by the combination of rAAV9 and MSCs.
CXMD, treated with MSCs and rAAV9-microdystrophin showed superior functional improvement compared to
other DMD dogs of the same age.

Conclusions: Our results demonstrate that MSCs pretreated rAAV injection improves the expression of rAAV-
derived transgene in dogs. This strategy would be a practical approach to analyze the expression and function of
transgenes in vivo. These findings also support the future feasibility of rAAV-mediated protein supplementation
strategies in the treatment of DMD and various genetic diseases.
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Name Jessica M. Tate
Affiliation Thermo Fisher Scientific, Patheon
Field of Research Viral vector gene therapy manufacturing and analytical
technologies.
Education

2011  Ph.D University at Buffalo
Biochemical and molecular characterization of pox virus early gene transcription termination.

Professional Experience

2011-2014 Post-doctoral Researcher

2014-2016 Florida Biologix, Assistant Director, Downstream Process Development
2016-2019 Brammer Bio, Director Tech Transfer & Technical Project

2019-present ~ Thermo Fisher Scientific, Director of Viral Vector R&D

CvV

Jessica M. Tate, Ph.D., Director of. Viral Vector R&D, Science and Technology, Pharma Services

Dr. Tate leads the viral vector R&D group within the Science and Technology Team, which is driving the company-
wide initiative to develop manufacturing and analytical platforms for GMP production of viral vector-based gene
therapies utilized in in vivo and ex vivo human therapeutics. She joined the company through the acquisition of
Brammer Bio in 2019.

Dr. Tate previously served in roles as Assoc. Director of Downstream Process Development and Director of
Technology Transfer for Brammer Bio. Dr. Tate has been studying virus production, purification and analytics for
15+ years, and developing cGMP vector platforms for 8 years. Dr. Tate was a postdoctoral researcher at University
or Florida and University of Rochester, received her doctoral degree in Biological Sciences from The State
University of New York at Buffalo, and obtained bachelor’s degrees in both Chemistry and Biology from The State
University of New York at Buftalo.
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Robust AAV Purification Platform Tolerant of Changes in Harvest Material

Jessica M. Tate, Hetal Brahmbhatt, Zahra Karjoo

Thermo Fisher Scientific, Patheon

Often times small changes in viral vector manufacturing upstream process can have significant impacts to the
performance of the downstream purification process. Due to this, a downstream process usually needs to be co-
developed with the upstream process, and deviations in upstream unit operations can lead to failure of the entire
manufacturing run, both of which result in increases in costs and timelines for getting these products to market.
Thermo Fisher Scientific has created a robust downstream purification platform for AAV that can tolerate a variety
of upstream conditions. Leveraging this purification platforms will enable our clients to bring their products to
market on a de-risked, accelerated pathway.
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CURRICULUM VITAE
Name Mizuho Sato-Dahlman
Affiliation University of Minnesota
Field of Research Cancer gene therapy
Education
2002-2006 BS, Tokyo University of Pharmacy and Life Sciences, Japan.

Bioscience

2006-2011 PhD, Nara Institute of Science and Technology, Japan. Bioscience

Professional Experience

2011-2013 Postdoctoral Fellow, Osaka University Research Institute for Microbial Diseases,
Department of Cell Biology

2013-2019 Postdoctoral Fellow, University of Minnesota, Department of Surgery,
Division of basic and translational research

2019-Present  Research Assistant Professor, University of Minnesota, Department of Surgery,
Division of basic and translational research

Recent Related Publications (5 Papers)

LaRocca, C., Salzwedel, A., Sato-Dahlman, M., Romanenko, M., Andrade, R., Davydova, J., & Yamamoto, M.
(2021). Interferon Alpha-Expressing Oncolytic Adenovirus for Treatment of Esophageal Adenocarcinoma. Ann
Surg Oncol.

Sato-Dahlman, M., LaRocca, C. J., Yanagiba, C., & Yamamoto, M. (2020). Adenovirus and Immunotherapy:
Advancing Cancer Treatment by Combination. Cancers, 12(5). PMC7281656 doi: 10.3390/cancers12051295
Sato-Dahlman, M., Wirth, K., & Yamamoto, M. (2018). Role of Gene Therapy in Pancreatic Cancer-A Review.
Cancers, 10(4). PMC5923358 doi: 10.3390/cancers10040103

Sato-Dahlman, M., & Yamamoto, M. (2018). The Development of Oncolytic Adenovirus Therapy in the Past and
Future - For the Case of Pancreatic Cancer. Current cancer drug targets, 18(2), 153-161. PMC6186423 doi: 10.2
174/1568009617666170222123925

Sato-Dahlman, M., Miura, Y., Huang, J. L., Hajeri, P., Jacobsen, K., Davydova, J., & Yamamoto, M. (2017).
CD133-targeted oncolytic adenovirus demonstrates anti-tumor effect in colorectal cancer. Oncotarget, 8(44),
76044-76056. PMC5652684 doi: 10.18632/oncotarget.18340
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Engineering of the cancer-targeted oncolytic adenovirus for systemic therapy of
advanced cancers
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Mizuho Sato-Dahlman, Shuhei Shinoda, Naohiko Nakamura, Praveensingh Hajeri, Brett Roach, Kari Jacobsen,
Masato Yamamoto

University of Minnesota

An ultimate goal of the developers of cancer genetherapy/virotherapy is to develop a device enabling systemic
treatment of the patients with advanced or spread diseases. Oncolytic adenovirus (OAd) is a one of the promising
anti-cancer agents under development. Oncolytic adenovirus (OAd) has high transduction efficiency in vitro and
in vivo mediated by specific protein-to-protein binding and the exponential replication causing oncolysis. However,
many cancer cells are resistant to wild-type Ad infection due to the low expression of adenovirus primary receptor
(coxsackie-adenovirus receptor, CAR). In order to overcome this issue, several infectivity-enhanced oncolytic
adenoviruses (OAds) with modified fibers has been developed (e.g. RGD, Ad5/3). These vectors confer augmented
anti-tumor effect in CAR-negative cancer cells. However, these OAds still lack binding selectivity for cancer cells
and are at risk for causing various adverse effects by increasing distribution to normal organs (e.g. innate immune
response, hepatotoxicity) with systemic administration. Therefore, precise targeting of oncolytic virus at the level
of infection (transductional targeting) is needed to achieve in vivo therapeutic benefits and safety for systemic
treatment of cancer. To generate the cancer-targeting OAd, we have previously developed a novel system to
identify the cancer-specific binding OAd by Ad-based library screening approach. To generate Ad library, we
placed a 21 base pair random sequence (7 amino acids) in the AB-loop of the fiber-knob region that is responsible
for the binding affinity to the Ad receptor, CAR. To date, we have identified several cancer-targeted OAds by using
this screening system. Among them, the Mesothelin-targeted OAd (MSLN-OAd), and the CD133-targeted OAd
(CD133-OAd) showed strong anti-tumor effect with systemic injection in human tumor xenograft models. Here,
we characterized these two fiber-modified cancer-targeted OAds (MSLN-OAd and CD133-OAd) toward systemic
application. Additionally, we will also discuss about our recent progress about the combination therapy with
oncolytic adenovirus and chemo/radiotherapy in pancreatic cancer. We have developed IFN-alpha expressing
OAd, and the combination therapy with IFN-OAd and chemo/radiation showed remarkable inhibition in pancreatic
cancer animal models. These data suggest that Cancer-targeted OAds has great potential for developing new
systemic treatment options for advanced cancers.
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Affiliation Massachusetts General Hospital, Harvard Medical School

Professional Experience

Dr. Wakimoto graduated Tokyo Medical and Dental University in 1989 and was a board
certified neurosurgeon in Japan, when he decided to focus on laboratory sciences on
brain tumors. Since 2009, Dr. Wakimoto has been a faculty member of the department
of Neurosurgery at Massachusetts General Hospital, Harvard Medical School, and is
currently an associate professor and Tawingo endowed research scholar of neurosurgery. Dr. Wakimoto’s research
interest is in preclinical modeling of malignant central nervous system tumors, and application of clinically relevant
models to develop oncolytic viruses and molecular targeted agents for clinical translation. Patient-derived
malignant glioma cells established by his group have been widely distributed to laboratories across the globe,
leading to discoveries of disease biology and novel therapies. Dr. Wakimoto serves on the editorial board of
journals such as Cancers, Journal of Neuro-oncology and Molecular Therapy Oncolytics, and his research is partly
supported by NIH RO1.

188

»
Z
=
=
S
Z.
=
=
£ N




Symposium 4
S4-2

Preclinical development of oncolytic virus therapies for malignant brain tumors
using cancer stem-like cell-based models
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Hiroaki Wakimoto

Massachusetts General Hospital, Harvard Medical School

It has become increasingly evident that clinical translation of novel anti-cancer therapeutics requires application of
preclinical cancer models that appropriately represent clinical cancers. Cancer stem or stem-like cells play key
roles in the maintenance and recurrence of the tumor, and this feature renders cancer stem cell-based preclinical
cancer models potentially useful to better predict clinical efficacy of exploratory therapeutic approaches. Cancer
stem cells appear particularly relevant for the malignant brain tumor glioblastoma (GBM), in which functional
cellular hierarchy has been reported. Using fresh surgical biomaterials, we have established a large panel of patient-
derived glioblastoma (GBM) stem-like cell models that have been phenotypically and molecularly characterized,
enabling distribution to the wide research community for research use. Using these models both in vitro and in
vivo, we have shown the impact of particular genetic mutations present in oncolytic herpes simplex virus type 1
(oHSV) on the ability of oHSV to replicate in GBM cancer stem cells. We have further demonstrated the therapeutic
benefits of mechanistic combination of oHSV therapy with arming with proapoptotic molecule or with targeted
agents (PARP inhibitor or TGFbeta inhibitor) in orthotopic GBM models in mice. On the other hand, murine GBM
stem-like cells provide genetically defined models that mimic the biological hallmarks of human GBM in immune
competent settings. These have served as a powerful model to study oncolytic virus immunotherapy employing
oHSYV and oncolytic adenovirus, and its enhancement by immune checkpoint blockade. At the symposium, I will
discuss the advancements our research has made with cancer stem cell models, and challenges that will need to be
addressed.
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Affiliation Osaka University Graduate School of Medicine
Field of Research Hematology, Cancer Immunology
Education

1998 - 2002 Osaka University Graduate School of Medicine, Osaka, Japan
1988 - 1994 Osaka University Medical School, Osaka, Japan

Professional Experience
2020 — Present Professor, Laboratory of Cellular Immunotherapy,
World Premier Interenational Immunology Frontier Research Center, Osaka University, Japan
2020 — Present Professor, Department of Hematology and Oncology,
Osaka University Graduate School of Medicine, Japan
2014 -2019 Associate Professor, Department of Cancer Stem Cell Biology,
Osaka University Graduate School of Medicine, Japan
2009 —2014 Associate Professor, Department of Functional Diagnostic Science,
Osaka University Graduate School of Medicine, Japan
2007 —2009  Associate Professor, Department of Cancer Stem Cell Biology,
Osaka University Graduate School of Medicine, Japan
2003 —2007  Postdoctoral fellow, Department of Pathology, Stanford University School of Medicine

Recent Related Publications (5 Papers)

1 Hasegawa, K. et al. Selective targeting of multiple myeloma cells with a monoclonal antibody recognizing the
ubiquitous protein CD98 heavy chain. Sci Transl Med 14, eaax7706, doi:10.1126/scitranslmed.aax7706 (2022).

2 Shingai, Y. et al. Autonomous TGFbeta signaling induces phenotypic variation in human acute myeloid
leukemia. Stem Cells 39, 723-736, doi:10.1002/stem.3348 (2021).

3 Toda, J. et al. Signal-transducing adapter protein-1 is required for maintenance of leukemic stem cells in CML.
Oncogene 39, 5601-5615, doi:10.1038/s41388-020-01387-9 (2020).

4 Hosen, N. et al. The activated conformation of integrin beta7 is a novel multiple myeloma-specific target for
CAR T cell therapy. Nat Med 23, 1436-1443, doi:10.1038/nm.4431 (2017).

5 Wagner, K. D. et al. The Wilms’ tumour suppressor Wtl is a major regulator of tumour angiogenesis and
progression. Nat Commun 5, 5852, doi:10.1038/ncomms6852 (2014).
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CAR-T cell therapy for multiple myeloma

Naoki Hosen

Osaka University Graduate School of Medicine

The effects of CAR T cells targeting CD19 on B-cell hematological cancers are tremendous and can cure many
previously incurable patients. As cytokine release syndrome can be controlled with anti-IL6 receptor antibody
treatment, the number of facilities that carry out CD19 CAR-T cell therapy is increasing. Multiple myeloma is one
of the most refractory blood cancers. Recently, high efficacy of CAR T cells targeting BCMA has been shown, and
approved in Japan. Under such circumstances, the development of new CAR-T cells has become a major
competition worldwide. We have shown that CAR T cells specific for activated integrin beta 7 is effective for
multiple myeloma and are proceeding with their clinical development. In this talk, we will describe the current
status and future prospects of CAR-T cell therapy for multiple myeloma, including the introduction of the novel
CAR-T cells that we are developing.
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CURRICULUM VITAE
Name Khalid Shah
Affiliation BWH, Harvard Medical School
Field of Research Dr. Shah is the Vice Chair of Research at BWH and a

Professor at Harvard Medical School. He is also the Director
of the Center for Stem Cell Therapeutics and Imaging at
BWH and the joint Center of Excellence in Biomedicine. He
and a Principal Faculty at Harvard Stem Cell Institute in
Boston.

Dr. Shah and his team have pioneered major developments in translational cell therapy
field, successfully developing experimental models to understand basic cancer biology
and therapeutic cells for cancer. These studies have been published in a number of very
high impact journals. Previously, Dr. Shah's translational stem cell work has caught the
attention in the public domain and as such it has been highlighted in the media world-
wide including features on BBC and CNN. Recently, Dr. Shah’s laboratory has reverse
engineered cancer cells using CRISPR/Cas9 technology and utilized them as
therapeutics to treat cancer. This work was published in journal Science Translation
Medicine and highlighted world-wide including features on Scientific American, New
York Times and Scientific American. Dr. Shah holds current positions on numerous
councils, advisory and editorial boards in the fields of stem cell therapy and oncology.
In an effort to translate the exciting therapies develped in his laboratory into clinics, he
has founded two biotech companies whose main objective is the clinical translation of
therapeutic stem cells in cancer patients.

Education
MS: Wageningen University and Research Center, The Netherlands 1997
PhD: Wageningen University and Research Center, The Netherlands 2001

Professional Experience
Postdoctoral Fellow- 2002-2005- MGH, Harvard Medical School

Recent Related Publications (5 Papers)

1.

Bhere, D., Choi, S.H., van de Donk, P, Hope, D., Gortzak, K., Kunnummal, A, Khalsa, J, K., Reinshagen, C.,
Nissar, N., Ling, H, Vasdev, N, Essayed, W.I,, Golby, A., Bi, L., Feng, C., Zhang, Y.S., Lowe A, Revai
Lechtich E Essayed, W, 1., Quevedo, P.V., Banouni, M., Palagina, A., Abdi, R., Fury, B., Smirnakis, S., Lowe,
A., Reeve, B., Hiller, A., Chiocca, E.A., Prestwich, G.A., Wakimoto, H,, Bauer, G., and Shah K. Stratification
and subsequent local treatment of resected brain tumors with encapsulated and engineered allogeneic stem cells.
Nature Communications 2022 In Press

. Kitamura Y, Moleirinho S, Kanaya N, Du, W., Reinshagen C, Brastianos P., Falcone, J. L., Hofer, A. M.,

Franco, A., and Shah K. Anti-EGFR VHH-armed death receptor ligand-engineered allogeneic stem cells have
therapeutic efficacy in diverse brain metastatic breast cancers Science Advances. 2021; 7, eabe8671, doi:
10.1126/sciadv.abe8671

. Khalsa J, Cheng N, Keegan J, Chaudry A, Driver J, Bi L, Lederer J and Shah, K. Immune profiling genetically

diverse syngeneic murine GBM tumors identifies immunologically active and inert types. Nature
Communications 2020. 11, 3912. doi: 10.1038/s41467-020-17704-5.

. Kiyokawa J, Kawamura Y, Ghouse SM, Acar S, Bar¢in E, Martinez-Quintanilla J, Martuza RL, Alemany R,

Rabkin SD, Shah K*, Wakimoto H*. Modification of extracellular matrix enhances oncolytic adenovirus
immunotherapy in glioblastoma. Clin Cancer Res. 2020 doi: 10.1158/1078-0432.CCR-20-2400. * Co-
corresponding authors

. Reinshagen, C., Bhere, D., Choi, SH, Hutten, S., Nesterenko, I., Wakimoto, H., Le Roux, E., Rizvi, A., Du, W.

Minucci, C and Shah, K CRISPR-enhanced engineering of therapy-sensitive cancer cells for self-targeting of
primary and metastatic tumors Science Translational Medicine 2018; doi: 10.1126/scitranslmed.aa03240.
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Gene Edited and Engineered Cell based therapies for Cancer: From Bench to
Bedside

Khalid Shah

BWH, Harvard Medical School

Cell based therapies are emerging as a promising strategy for cancer. We have developed cell surface receptor
targeted adult stem cells, cancer cells and T cells expressing novel bi-functional immunomodulatory proteins and
releasing oncolytic viruses. Using our recently established tumor models that mimic clinical settings, we have
explored the fate and efficacy of different engineered cell based therapies. Our findings demonstrate the strength
of using innovative approaches and clinically relevant preclinical models that pave a path for clinical translation.
This presentation provides data and rationale for assessing combined cell based studies in preclinical studies and
translating the most promising studies into the clinic.
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CURRICULUM VITAE
Name Chae-Ok Yun
Affiliation Department of Bioengineering, College of Engineering,

Hanyang University, Seoul, Korea
GeneMedicine Co., Ltd., Seoul, Korea

Field of Research Chae-Ok Yun is serving as a Distinguished Professor at Hanyang
University and a CEO of GeneMedicine Co., Ltd. in Korea.
Her field of research is in gene therapy, immunotherapy, cell therapy,
nanomedicine, and tumor biology.

Education
1992-1996 Ph.D. in Cell and Molecular Biology
Illinois Institute of Technology, Chicago, IL, USA
1986-1988 M.S. in Molecular Biology
Sogang University, Seoul, Korea
1982-1986 B.S. in Biology with a minor in Chemistry

Sogang University, Seoul, Korea

Professional Experience
PRIMARY APPOINTMENTS
2014 — present Founder & CEO
GeneMedicine Co., Ltd., Seoul, Korea
2011 — present Professor
Dept. of Bioengineering, School of Engineering
Hanyang University, Seoul, Korea
2000 —2011 Professor
Institute for Cancer Research
Yonsei University of College of Medicine, Seoul, Korea
PROPFESSIONAL EXPERIENCE
2017-2018 Visiting Scientist (Sabbatical)
Robert Langer’s Lab, Koch Institute of Cancer
Massachusetts Institute of Technology, Cambridge, USA
2013 — present Guest Professor
Sichuan University, China
2012 — present Adjunct Professor
Medical School, University of Washington, Seattle, USA
2010 — present Adjunct Professor
Dept. of Pharmaceutics and Pharmaceutical Chemistry
The University of Utah, Salt Lake City, Utah, USA
1998 — 2000 Research Associate
Dept. of Radiation Oncology (Rakesh K. Jain, Ph.D.)
MGH, Harvard Medical School, Boston, MA, USA
1996 — 1998 Post-doctoral Fellow
Biotherapeutics Development Lab (Richard P. Junghans, M.D., Ph.D.)
Dept. of Hematology/Oncology
Harvard Medical School, Boston, MA, USA

Recent Related Publications (5 Papers)

= Thavasyappan Thambi, Jeongmin Lee, A-Rum Yoon, Dayananda Kasala, Chae-Ok Yun, A pH- and Bioreducible Cationic
Copolymer with Amino Acids and Piperazines for Adenovirus Delivery, Pharmaceutics, 14(3), 597, 2022

= Thai Minh Duy Le. A-Rum Yoon, Thavasyappan Thambi, Chae-Ok Yun, Polymeric Systems for Cancer Immunotherapy: A
Review, Frontiers in Immunology, 13, 826876, 2022 (corresponding author)

= DaeYong Lee, JongHoon Ha, Hyomin Ahn, Seong Dong Jeong, MoonKyoung Jeong, Ji-Ho Park, Chae-Ok Yun, Yeu-Chun, Kim
Polypeptide-Based K+ Ionophore as a Strong Immunogenic Cell Death Inducer for Cancer Immunotherapy, Applied Biomaterials,
4(12), 8333-8342, 2021

= Han-Gyu Chang, Yong-Hyeon Choi, JinWoo Hong, Joung-Woo Choi, A-Rum Yoon, Chae-Ok Yun, GM101 in Combination with
Histone Deacetylase Inhibitor Enhances Anti-Tumor Effects in Desmoplastic Microenvironment, Cells, 10(11), 2811, 2021

= SeongDong Jeong, Bo-Kyeong Jung, DaeYong Lee, Hyomin Ahn, JongHoon Ha, Ilkoo Noh, Chae-Ok Yun, Yeu-Chun Kim,
Immunogenic Cell Death Inducing Fluorinated Mitochondria-Disrupting Helical Polypeptide Synergizes with PD-L1 Immune
Checkpoint Blockade, Advanced Science, 8(7):2001308, 2021
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Addressing the challenges of conventional oncolytic virotherapy

Chae-Ok Yun'?

! Department of Bioengineering, College of Engineering, Hanyang University, Seoul, Korea
2 GeneMedicine Co., Ltd., Seoul, Korea

Recently, increasing number of oncolytic viruses (OV)s have been entering clinical trials each year due to their
unique abilities, like inflaming of the immunologically ‘cold’ tumor microenvironment, that are difficult to achieve
by standard cancer therapy. Still, there are several inherent limitations and barriers, like (1) poor intratumoral
distribution of the virus away from the administration site, (2) suboptimal antitumor efficacy against distant
metastases, and (3) rapid clearance from the tumor due to viral shedding and induction of antiviral immunity, that
abate the therapeutic potential of conventional oncolytic viruses in clinical environment. GeneMedicine’s key
oncolytic adenovirus pipelines, GM101, GM102, GM103, and GM104, have been precisely engineered to address
these challenges in an innovative manner to maximize the induction of antitumor immune response, therapeutic
efficacy against distant metastases, longevity of the virus’ biological activity in tumor tissues, and safety profile of
the virus.
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Name Ryuhei Okuyama
Affiliation Department of Dermatology, School of Medicine,
Shinshu University
Field of Research Dermatology, Melanoma, Oncolytic virus, Liquid biopsy
Education

1983-1989 Tohoku University School of Medicine
1991-1994 Tohoku University Graduate School of Medicine

Professional Experience
1997-2000 Massachusetts General Hospital/Harvard Medical School, Research fellow
2000-2002 Department of Dermatology, Tohoku University Graduate School of Medicine,
Assistant professor
2003-2005 Department of Dermatology, Tohoku University Graduate School of Medicine,
Associate professor / Lecturer
2005-2009 Department of Dermatology, Tohoku University School of Medicine, Associate professor
2010- Department of Dermatology, Shinshu University School of Medicine, Professor and Chairman
2014- Center for Clinical Research, Shinshu University Hospital, Director

Recent Related Publications (5 Papers)

Omodaka T, Minagawa A, Okuyama R. Ultraviolet-related skin cancers distribute differently on the face surface.
Br J Dermatol 185: 205-207, 2021.

Mikoshiba A, Ashida A, Sakaizawa K, Kiniwa Y, Okuyama R. Detecting copy number alteration of oncogenes in
cell-free DNA to monitor treatment response in acral and mucosal melanoma. J Dermatol Sci 97: 172-178, 2020.
Shirai T, Kiniwa Y, Sano T, Nakamura K, Mikoshiba Y, Ohashi N, Sekijima Y, Okuyama R. Presence of antibodies
to striated muscle and acetylcholine receptor in association with occurrence of myasthenia gravis with myositis
and myocarditis in a patient with melanoma treated with an anti-PD-1 antibody: a case report. Eur J Cancer 106:
193-195, 2019.

Hidaka T, Ogawa E, Kobayashi EH, Suzuki T, Funayama R, Nagashima T, Fujimura T, Aiba S, Nakayama K,
Okuyama R, Yamamoto M. AhR links atopic dermatitis and air pollution via Artemin induction. Nat Immunol 18:
64-73, 2017.

Minagawa A, Omodaka T, Okuyama R. Melanomas favor mechanical stress points on the plantar surface. N Engl
J Med 374: 2404-2406, 2016.
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An investigator-initiated clinical trial of third generation oncolytic virus armed with
IL-12 against malignant melanoma

Ryuhei Okuyama', Kazuhiko Matsumoto?, Hiroshi Koga'!, Kenta Nakamura!, Minoru Tanaka?®, Tomoki Todo*

! Department of Dermatology, School of Medicine, Shinshu University
2 Center for Clinical Research, Shinshu University Hospital
* Division of Innovative Cancer Therapy, The Institute of Medical Science, The University of Tokyo

Oncolytic viral therapy is a therapeutic method using viruses with replication in cancer, but not normal tissues, by
unique modification to viral genome. The oncolytic virus destroys cancer by direct cell lysis through virus
replication. It also induces anti-tumor immunity in the process of immunological elimination, and acts as an
efficient cancer vaccine. A major advantage of oncolytic viruses is the limited toxicity and ability to induce
antitumor immune response using each individual tumor as a source of antigen. A variety of viruses are now at
various stages of clinical and pre-clinical development for the treatment of cancers. Todo et al. have established
third generation oncolytic virus, G47A (teserpaturev), from herpes simplex virus type 1. By artificial triple
mutations, G47A has acquired not only high safety, but also replication ability specific for cancer which leads to
powerful anti-tumor effect. G47A demonstrated an improvement in 1-year survival rate in patients with recurrent
or residual glioblastoma, and was approved for insurance in Japan last year, ahead of the rest of the world.
Furthermore, Todo et al. have developed armed oncolytic virus T-hIL12 from G47A for enhancing the induction
of anti-tumor immunity by incorporation of IL-12 DNA. We aim at clinical development of T-hIL12 for melanoma,
a highly metastatic skin cancer. The non-clinical study showed high anti-tumor effect of T-hIL12, and interestingly,
anti-tumor activity of the virus was enhanced by the combination with anti-PD-1 antibody, which is the standard
remedy for advanced melanoma. Since T-hIL12 is expected to show extremely high utility in clinical practice, we
have designed an investigator-initiated clinical trial (phase 1/2 test) using a clinical lot of T-hIL.12 manufactured
according to GMP standard. Inclusion patients are stage 3B - C/4 melanoma patients with metastasis to the skin,
subcutis, and/or lymph node. T-hIL12 is administered intratumorally. In phase 1, we mainly examine the safety of
T-hIL12. In the phase 2, T-hIL12 is administered in addition to anti-PD-1 antibody, and the effectiveness of T-hIL12
is chiefly investigated.

Currently, we are conducting clinical trial smoothly. We will develop the armed oncolytic virus originating in
Japan and aim for the development of an innovative cancer therapy responding to various cancers including
melanoma.
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CURRICULUM VITAE
Name Ken-ichiro Kosai
Affiliation Kagoshima University Graduate School of Medical and

Dental Sciences

Field of Research Oncolytic virus immunotherapy, Vector development,
Regenerative medicine, Stem cell biology, Growth factor
(biology and application), Translational research

Education
M.D., Kurume University School of Medicine (March, 1988)
Ph.D., Kurume University Graduate School of Medicine (March, 1992)

Professional Experience
1988  Resident (Pediatrics) and Graduate Student (Pathology), Kurume University School of Medicine
1992 Assistant Professor, Department of Pathology, Kurume University School of Medicine
1993  Post Doc.> Visiting Assistant Professor (1994-), Baylor Collage of Medicine, USA
1996  Visiting Assistant Professor, Division of Biochemistry, Osaka University Medical School
1997  Assistant Professor, Kurume University Research Center for Innovative Cancer Therapy,
(and Departments of Pediatrics, Human Genetics and Surgery), Kurume University
2000  Associate Professor, Department of Gene Therapy and Regenerative Medicine,
Gifu University School of Medicine
2003  Professor, Cognitive and Molecular Research Institute for Brain Diseases,
(and Department of Pediatrics), Kurume University
2006  Professor and Chairman, Department of Gene Therapy and Regenerative Medicine,
Kagoshima University Graduate School of Medicine and Dental Sciences
(Secondary appointment)
Director, South Kyushu Center for Innovative Medical Research and Application,
Director, Center for Innovative Therapy Research and Application,
Kagoshima University Graduate School of Medicine and Dental Sciences
Director, Center for Clinical and Translational Research, Kagoshima University Hospital
Visiting Faculty, Kurume University School of Medicine
Special Affiliated Research Associate, Gifu University School of Medicine
Advisory Board Member, Biologics Center for Research and Training

Recent Related Publications (5 Papers)

Mitsui K, Takahashi T, Ide K, Matsuda E, Kosai K.: Optimization of Adenoviral Gene Transfer in Human
Pluripotent Stem Cells. Biochem Biophys Res Commun. 541:78-83, 2021

Matsuda E, Obama Y, Kosai K.: Safe and low-dose but therapeutically effective adenovirus-mediated hepatocyte
growth factor gene therapy for type 1 diabetes in mice. Life Sci. 268:119014. 2021

Suzuki S, Kofune H, Uozumi K, Yoshimitsu M, Arima N, Ishitsuka K, Ueno S and Kosai K.: A survivin-responsive,
conditionally replicating adenovirus induces potent cytocidal effects in adult T-cell leukemia/lymphoma. BMC
Cancer.19(1):516. doi:10.1186/s12885-019-5730-1, 2019

Ide K, Mitsui K, Irie R, Matsushita Y, Ijichi N, Toyodome S, Kosai K.: A Novel Construction of Lentiviral Vectors
for Eliminating Tumorigenic Cells from Pluripotent Stem Cells. Stem Cells. 36:230-239, 2018 (Featured Article
in this issue; Best of Japan, Virtual Issues, Stem Cells)

Sakamoto K, Khai NC, Wang Y, Irie R, Takamatsu H, Matsufuji H, Kosai K.: Heparin-binding epidermal growth
factor—like growth factor and hepatocyte growth factor inhibit cholestatic liver injury in mice via different actions.
Int J Mol Med. 38(6):1673-1682, 2016
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Survivin-Responsive Conditionally Replicating Adenovirus Regulated with Multiple
Factors (Surv.m-CRA): From Basic Research to Phase II Clinical Trials

Ken-ichiro Kosai'**#, Satoshi Nagano®**

! Department of Gene Therapy and Regenerative Medicine

2 South Kyushu Center for Innovative Medical Research and Application

? Center for Innovative Therapy Research and Application,
Kagoshima University Graduate School of Medicine and Dental Sciences

* Center for Clinical and Translational Research, Kagoshima University Hospital

> Department of Clinical Physical Therapy, School of Health Sciences, Faculty of Medicine,
Kagoshima University

There is a worldwide race to develop the best performing oncolytic viruses (OVs), which selectively replicate in
and kill cancer cells, and OV immunotherapies, including OV armed with immune genes. We first developed
combination immune gene therapy strategies, which efficiently induced systemic antitumor immunity after a local
injection of replication-defective adenovirus vector expressing a suicide gene and cytokine genes. This idea is, at
least in part, the basis for the development of OV immunotherapy. We next developed an original platform
technology of “m-CRA?”, that is, “Conditionally replicating adenovirus (CRA) that is regulated and/or treats cancer
cells with multiple factors”, for efficiently developing candidates in the best OV immunotherapies. Using this
technology, we generated numbers of m-CRAs and found that one of the best was survivin-responsive m-CRAs
(Surv.m-CRAs) in terms of the following advantages. Surv.m-CRAs induced not only more potent and cancer-
specific cytotoxic effects than competitors but also induced increased effectiveness against cancer stem cells,
which are resistant to conventional therapies. In addition, Surv.m-CRA propagated vigorously and exerted a strong
cytotoxic effect specifically on undifferentiated and tumorigenic human pluripotent stem cells (hPSCs), but not on
the well differentiated normal cells that derived from hPSCs. This feature and the data in nonclinical GLP studies
strongly suggest the strictly cancer-specific viral replication of Surv.m-CRA, i.e., high safety.

We completed ICH-GCP First-In-Human clinical trials of Surv.m-CRA-1 (Surv.m-CRA without transgene) in
Kagoshima University Hospital. Patients underwent a single intratumoral injection of either 1x10e10 viral particle
(vp), 1x10ell vp or 1x10e12 vp. As a result, Surv.m-CRA-1 was well tolerated and showed more remarkable
antitumor effects for prolonged periods than previously reported CRAs. Based on this result, we are doing Phase
I multicenter clinical trial of Surv.m-CRA-1 for malignant bone tumors toward approval. We also performed
Phase I/II clinical trial of Surv.m-CRA-1 for pancreatic cancer patients.

Furthermore, we are developing a series of next-generation OV immunotherapies, including Surv.m-CRA-2s
(armed with diverse immune genes and promoters), which more strongly induced systemic antitumor immunity for
metastatic cancers with high safety. Nonclinical study of one of Surv.m-CRA-2s is underway.
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Name Hiroshi Tazawa
Affiliation Department of Gastroenterological Surgery,

Field of Research Gene Therapy, Oncolytic Virotherapy

Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences

Education
1989-1995 M.D. Akita University, Faculty of Medicine
1996-2000 Ph.D. Akita University, Graduate School of Medicine

Professional Experience

2002-2005 Visiting Scientist, International Agency for Research on Cancer, France
2005-2007 Staff Scientist, National Cancer Center Research Institute, Japan

2007-2010 Assistant Professor, Okayama University Graduate School of Medicine, Dentistry,

and Pharmaceutical Sciences, Japan

2010-2011 Assistant Professor, Center for Gene and Cell Therapy, Okayama University Hospital, Japan
2011-2016 Assistant Professor, Center for Innovative Clinical Medicine, Okayama University Hospital,

Japan

2016-Present  Associate Professor, Center for Innovative Clinical Medicine, Okayama University Hospital,

Japan

Recent Related Publications (5 Papers)

1.

Koujima T, Tazawa H, Ieda T, Araki H, Fushimi T, Shoji R, Kuroda S, Kikuchi S, Yoshida R, Umeda Y, Teraishi
F, Urata Y, Mizuguchi H, Fujiwara T. Oncolytic virus-mediated targeting of the ERK signaling pathway inhibits
invasive propensity in human pancreatic cancer. Mol. Ther. Oncolytics, 17:107-117, 2020.

. Tanimoto T, Tazawa H, Ieda T, Nouso H, Tani M, Oyama T, Urata Y, Kagawa S, Noda T, Fujiwara T. Elimination

of MYCN-amplified neuroblastoma cells by telomerase-targeted oncolytic virus via MYCN suppression. Mol.
Ther. Oncolytics, 18:14-23, 2020.

. Kakiuchi Y, Kuroda S, Kanaya N, Kumon K, Tsumura T, Hashimoto M, Yagi C, Sugimoto R, Hamada Y,

Kikuchi S, Nishizaki M, Kagawa S, Tazawa H, Urata Y, Fujiwara T. Local oncolytic adenovirotherapy produces
an abscopal effect via tumor-derived extracellular vesicles. Mol. Ther., 29:2920-2930, 2021.

. Shirakawa Y, Tazawa H, Tanabe S, Kanaya N, Noma K, Koujima T, Kashima H, Kato T, Kuroda S, Kikuchi S,

Kagawa S, Katsui K, Kanazawa S, Urata Y, Fujiwara T. Phase I study of endoscopic intratumoral injection of
OBP-301 (Telomelysin) with radiotherapy in esophageal cancer patients unfit for standard treatments. Eur. J.
Cancer, 153:98-108, 2021.

. Masuda T, Tazawa H, Ieda T, Hashimoto Y, Kikuchi S, Kuroda S, Tanabe S, Noma K, Urata Y, Kagawa S,

Shirakawa Y, Fujiwara T. Overexpression of adenovirus E1A reverses transforming growth factor-p-induced
epithelial-mesenchymal transition in human esophageal cancer cells. Acta Med. Okayama, 76:203-215, 2022.
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Recent progress in clinical application of telomerase-specific oncolytic virotherapy

Hiroshi Tazawa'?, Shunsuke Tanabe', Satoru Kikuchi', Shinji Kuroda', Kazuhiro Noma', Yasuo Urata’®,
Shunsuke Kagawa!, Yasuhiro Shirakawa'*, Toshiyoshi Fujiwara!

! Department of Gastroenterological Surgery, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences

2 Center for Innovative Clinical Medicine, Okayama University Hospital

* Oncolys BioPharma, Inc.

* Hiroshima Citizens Hospital

Oncolytic virotherapy has emerged as a novel antitumor treatment for eliminating tumor cells without affecting
normal cells. Adenovirus serotype 5 (AdS) is widely used as a virus vector in oncolytic virotherapy. For inducing
tumor-specific cell death using AdS5, replacement of the wild-type £/ promoter with the promoters of cancer-
related genes is a useful method for enhancing the tumor tropism of virus replication.

Telomerase is an enzyme that adds the telomere, a region of repeated nucleotides (TTAGGG), to the ends of
chromosomes. Tumor cells frequently exert high telomerase activity, which contributes to unlimited proliferation
and tumor development via telomere elongation, whereas normal somatic cells are telomerase-negative. Telomerase
activity is closely correlated with human telomerase reverse transcriptase (hTERT) expression Therefore, to target
tumor cells with telomerase activity, we generated two types of telomerase-specific replication-competent oncolytic
adenoviruses, OBP-301 (suratadenoturev) and OBP-702 (tumor suppressor pS3-armed OBP-301).

OBP-301 is a telomerase-specific replication-competent oncolytic adenovirus, which drives the expression of
adenoviral E/A4 and E 1B genes under the control of the A TERT promoter, providing tumor-specific virus replication.
A phase I study has confirmed the safety and biological activity of intratumoral administration of OBP-301 in
patients with advanced solid tumors in the United States (Nemunaitis et al., Mol Ther 2010). Preclinical experiments
demonstrated that OBP-301 sensitizes human esophageal cancer cells to ionizing radiation via adenoviral E1B-
mediated inhibition of DNA repair machinery (Kuroda et al., Cancer Res 2010). To determine the feasibility,
efficacy, and pharmacokinetics of OBP-301 in combination with radiotherapy, a phase I study was conducted in
elderly patients with esophageal cancer in Japan (Shirakawa et al., Eur J Cancer 2021). A phase II study of
intratumoral injection of OBP-301 and radiotherapy as a first-line treatment for esophageal cancer is underway as
a multicenter trial in Japan.

OBP-702 is a modified OBP-301, which induces the Egrl promoter-driven wild-type p53 expression. Preclinical
experiments demonstrated that OBP-702 exhibits more profound antitumor effect than OBP-301 in a variety of
human cancer cells, including lung cancer (Yamasaki et., Eur J Cancer 2012), osteosarcoma (Hasei et al., Mol
Cancer Ther 2013), and pancreatic cancer (Koujima et al., Mol Ther Oncolytics 2020). OBP-702 induces apoptosis
and autophagy-related cell death via induction of p53 signaling pathway. For clinical application of OBP-702, the
production of Good Manufacturing Practice-grade OBP-702 is ongoing by grant support of Japan Agency for
Medical Research and Development.

In this symposium, we present recent progress of clinical study of OBP-301, preclinical data of OBP-702, and
future perspective in clinical application of telomerase-specific oncolytic virotherapy.
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Journal of virological methods 209, 62-68 (2014)
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1.

Kuwajima M, Kojima K, Osaka H, Hamada Y, Jimbo E, Watanabe M, Aoki S, Sato-Shirai I, Ichimoto K, Fushimi T,
Murayama K, Ohtake A, Kohda M, Kishita Y, Yatsuka Y, Uchino S, Mimaki M, Miyake N, Matsumoto N,
Okazaki Y, Ogata T, Yamagata T, Muramatsu K. Valine metabolites analysis in ECHS1 deficiency. Mol Genet
Metab Rep. 2021; 29:100809.

. Kurokawa Y, Osaka H, Kouga T, Jimbo E, Muramatsu K, Nakamura S, Takayanagi Y, Onaka T, Muramatsu SI,

Yamagata T. Gene Therapy in a Mouse Model of Niemann-Pick Disease Type Cl. Hum Gene Ther. 2021; 32:589-
598.

. Kano K, Yamanaka G, Muramatsu K, Morichi S, Ishida Y, Takamatsu T, Suzuki S, Miyajima T, Nakagawa E,

Nishino I, Kawashima H. Beta-propeller protein-associated neurodegeneration presenting Rett-like features: A
case report and literature review. Am J Med Genet A. 2021; 185(2):579-583.

. Kidokoro H, Yamamoto H, Kubota T, Motobayashi M, Miyamoto Y, Nakata T, Takano K, Shiba N, Okai Y, Tanaka

M, Sakaguchi Y, Maki Y, Kawaguchi M, Suzuki T, Muramatsu K, Natsume J. High-amplitude fast activity in
EEG: An early diagnostic marker in children with beta-propeller protein-associated neurodegeneration (BPAN).
Clinical Neurophysiology. 2020; 131(9):2100-2104.

. Saitsu H, Nishimura T, Muramatsu K (3% 403 %) , Kodera H, Kumada S, Sugai K, Kasai-Yoshida E, Sawaura

N, Nishida H, Hoshino A, Ryujin F, Yoshioka S, Nishiyama K, Kondo Y, Tsurusaki Y, Nakashima M, Miyake N,
Arakawa H, Kato M, Mizushima N, Matsumoto N. De novo mutations in the autophagy gene WDR45 cause static
encephalopathy of childhood with neurodegeneration in adulthood. Nature Genetics. 2013; 45(4):445-9
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1. Miyake K, Miyake N and Shimada T. A new method for in vivo targeted gene transfer into oligodendrocytes
using adenoviral and HIV vectors. Biomedical ]J. of Sci. & Tec. Res. 2021 Oct 39(3):31379-31385. doi:10.26717/
BJSTR.2021.39.006306.

2. Matsumoto T, Miyake K, Miyake N, Iijima O, Adachi K, Narisawa S, Millan JL, Orimo H, Shimada T. Treatment
with bone maturation and average lifespan of HPP model mice by AAV8-mediated neonatal gene therapy via
single muscle injection. Mol. Ther. Methods Clin Dev. 2021 Jun 12;22:330-337. doi: 10.1016/j.0mtm.2021.06.006.

3. Miyvake N, Miyake K, Sakai A, Yamamoto M, Suzuki H, Shimada T. Treatment of adult metachromatic
leukodystrophy model mice using intrathecal administration of type 9 AAV vector encoding arylsulfatase A. Sci
Rep. 2021 Oct 15;11(1):20513. doi: 10.1038/s41598-021-99979-2.

4. Miyake N, Miyake K, Asakawa N, Yamamoto M, Shimada T. Long-term correction of biochemical and neurological
abnormalities in MLD mice model by neonatal systemic injection of an AAV serotype 9 vector. Gene Ther. 2014
Apr;21(4):427-433. doi: 10.1038/gt.2014.17.

5. Miyvake N, Miyake K, Yamamoto M, Hirai Y, Shimada T. Global gene transfer into the CNS across the BBB after
neonatal systemic delivery of single-stranded AAV vectors. Brain Res. 2011 May 10;1389:19-26. doi: 10.1016/j.
brainres.2011.03.014.
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Name Sandra P. Reyna, MD
Affiliation Novartis Gene Therapies
Field of Research Cardiovascular clinical genetics.

Professional Experience

Dr. Sandra P. Reyna received her M.D. degree from San Carlos University Medical
School in Guatemala and subsequently pursued a career as a research physician in
cardiovascular clinical genetics. She then trained in pediatrics at Primary Children’s
Hospital, Salt Lake City, Utah, and there continued her medical training in Neurology and Genetics. As an Assistant
Professor of Neurology at the University of Utah, she led the Neurology Clinical Trials Unit as Director whilst
keeping her appointment as Co-Director of the Pediatric Motor Disorders Research Program; and as Project
Director of NeuroNEXT and StrokeNet, for the National Institute of Health awards.

Since 2005, Dr Reyna’s academic career and research focus has been in neuromuscular disorders, with much of
her time spent on Spinal Muscular Atrophy. Dr. Reyna led the SMA clinical trial network through Project Cure
SMA, funded by CureSMA, which led to the CARNI-VAL trials and publications

After working at Massachusetts General Hospital from 2015 to 2016, she transitioned to her first industry position
at Biogen. There she participated in the physician development program, gaining experience in Pharmacovigilance,
Clinical Pharmacology and Clinical Development. She joined the SMA Clinical Research Development team and
ultimately led all Nusinersen global trials with symptomatic and pre-symptomatic SMA affected children. She
managed all medical aspects of the study, including medical monitoring, investigator interactions, subject
recruitment and retention, event adjudication, data presentations, Global Steering Committee interactions and
study data interpretation. She participated in the filing for Nusinersen and supported the launch of SPINRAZA. In
February 2019, she transitioned to Bluebird Bio to work on gene therapy clinical trials for adrenoleukodystrophy.
Throughout her time in industry, Dr. Reynahas stayed involved in multiple SMA and other movement disorders,
initiatives and interest groups.

Currently she is Vice President of Medical Affairs, Global Therapeutic Area Head, where she is responsible for the
Global Medical Affairs plan for SMA aligned with Novartis Gene Therapies’ corporate strategy and tracking the
execution of each tactic and in support of country launch teams.

Recent Related Publications (5 Papers)

« Chand DH, Mitchell S, Sun R, LaMarca N, Reyna SP, Sutter T. Safety of Onasemnogene Abeparvovec for
Spinal Muscular Atrophy Patients Heavier than 8.5 kg in a Global Managed Access Program. Pediatr Neurol.
2022;132:27-32.

* Day JW, Mendell JR, Mercuri E, Finkel RS, Strauss KA, Kleyn A, Tauscher-Wisniewski S, Tukov FF, Reyna
SP, Chand DH. Clinical Trial and Postmarketing Safety of Onasemnogene Abeparvovec Therapy. Drug Saf.
2021;44:1109-19.

* Chand DH, Zaidman C, Arya K, Millner R, Farrar MA, Mackie FE, Goedeker NL, Dharnidharka VR, Dandamudi
R, Reyna SP. Thrombotic Microangiopathy Following Onasemnogene Abeparvovec for Spinal Muscular
Atrophy: A Case Series. J Pediatr. 2021;231:265-8.

* Belter L, Jarecki J, Reyna SP, Cruz R, Jones CC, Schroth M, O’Toole CM, O’Brien S, Hall SA, Johnson NB,
Paradis AD The Cure SMA Membership Surveys: Highlights of Key Demographic and Clinical Characteristics
of Individuals with Spinal Muscular Atrophy. J Neuromuscul Dis. 2021;8:109-23.

» Elsheikh B, King W, Peng J, Swoboda KJ, Reyna SP, LaSalle B, Prior TW, Arnold WD, Kissel JT, Kolb SJ
Outcome measures in a cohort of ambulatory adults with spinal muscular atrophy. Muscle Nerve. 2020;61:187—
91.
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Gene Therapy for Spinal Muscular Atrophy: Clinical and Real-World Experience
and Clinical Program Update

Sandra P. Reyna, MD

Novartis Gene Therapies

First launched in the United States in 2019, gene therapy for spinal muscular atrophy (SMA) represents a significant
milestone in the treatment of neuromuscular diseases. SMA is a debilitating, life-threatening, monogenic disease
that leads to irreversible, progressive motor neuron loss as a result of mutations in the survival motor neuron 1
(SMN1) gene. This gene directs survival motor neuron (SMN) protein production critical for motor neuron
development and maintenance. Onasemnogene abeparvovec (OA), a one-time, intravenously administered gene
replacement therapy, delivers a functional copy of a human SMN gene to restore SMN protein expression. OA was
designed to provide rapid and sustained expression of functional SMN protein, with patients in clinical trials
experiencing early, clinically meaningful motor function benefits within the first month of treatment, profound
improvement in survival, bulbar function (swallow, speech, and airway protection) and a durable response
extending beyond 6 years. The efficacy and safety of OA have been demonstrated for presymptomatic infants
(SPRINT) and symptomatic patients with SMA type 1 (START, STRIVE-US, STRIVE-EU). As of March 2022,
OA has been approved in >40 countries and >2,000 patients have been treated globally. OA is an important
treatment option for patients and their caregivers who are unwilling or unable to maintain a long-term and perhaps
lifelong alternatives. In later-onset SMA, there are no approved gene therapies providing constant expression of
SMN protein via SMNI gene replacement. Thus, Novartis Gene Therapies is investigating in the safety and efficacy
of intrathecal administration (IT) of OAV101 in a broad range of SMA patients, including those with later-onset
disease. This seminar will provide the latest clinical program update and details on the evaluation of a potential -IT
formulation of OA for older individuals with SMA. The seminar objectives include:

* Summarizing onasemnogene abeparvovec IV clinical and RWE experience

* Detailing two new and ongoing IV clinical programs

* Providing an overview of Novartis’ IT clinical program, including the STEER and STRENGTH studies for
older and later-onset SMA patients
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Tokuoka H, Imae R, Nakashima H, Manya H, Masuda C, Hoshino S, Kobayashi K, Lefeber DJ, Matsumoto R, Okada
T, Endo T, Kanagawa M, Toda T. CDP-ribitol prodrug treatment ameliorates ISPD-deficient muscular dystrophy
mouse model. Nat Commun. 13:1847, 2022

Ujihara Y, Kanagawa M, Mohri S, Takatsu S, Kobayashi K, Toda T, Naruse K, Katanosaka Y. Elimination of
fukutin reveals cellular and molecular pathomechanisms in muscular dystrophy-associated heart failure. Nat
Commun, 10:5754, 2019

SudoA, Kanagawa M, Kondo M, Ito C, Kobayashi K, Endo M, Minami Y, Aiba A, Toda T. Temporal requirement of
dystroglycan glycosylation during brain development and rescue of severe cortical dysplasia via gene delivery in
the fetal stage. Hum Mol Genet 27:1174-1185, 2018

Kanagawa M, Kobayashi K, Tajiri M, Manya H, Kuga A, Yamaguchi Y, Akasaka-Manya K, Furukawa JI, Mizuno
M, Kawakami H, Shinohara Y, Wada Y, Endo T, Toda T. Identification of a Post-translational Modification with
Ribitol-Phosphate and Its Defect in Muscular Dystrophy. Cell Rep 14:2209-2223, 2016

Taniguchi-Ikeda M, Kobayashi K, Kanagawa M, Yu CC, Mori K, Oda T, Kuga A, Kurahashi H, Akman HO,
DiMauro S, Kaji R, Yokota T, Takeda S, Toda T. Pathogenic exon-trapping by SVA retrotransposon and rescue in
Fukuyama muscular dystrophy. Nature 478:127-131, 2011

230

»

z
3

=
S
w
Lt
=
=
o0




Symposium 8
S8-4
LR S A b7 4 — D IR IRHRNS
FH GER

R R B LR 7 R 78R Rl PO 472

FIBGH YA a7 4 — (FCMD) EABO/NEMH YA ba 7 4 —OFTIEF 2y = ¥ ARTKVTE L, BR
P A b a7 4 —I2E /N 7 & ORI RS 2089 i A S EEREATH . OANCLADPRKRETH 5,
BABEREBETFZFREL, BETEDE 7 7F e T720 77 F VBIETFOERIZI S THRIEL, TEALED
BHZSIFERRFEBIZSVAL R b5 Y ARY VOMALR 20 5,

I, muscle-eye-brain s (MEB) 72 & E IR B E S b, A IR EER POMGnT1 O# {5 T MEB A
BT THDHIEZWSHIICL72o FCMD R MEB. Walker-Warburg e i, B 218 7 Licdbm L 720w & L
Ty a VA MOZY v OREFBHREIBREN., FRGHEERE 2 RBEENE T2REMIEIIA b s H o8/
WIEEMIEN S, A, EHICATIAZARFEIELE V) BT A A = XL ERKIERBEICO LB T ¥ F & v A%
BB REERA Lz, 8510 1 FEOEMENS-035 12 b LT, ket A stz # T L. AMED O %% 1%
TWEAR PR F 38R R 2 PG L 720

F/-VAMaZ YA VREEOERELE DY B, 727 F ., fukutin-related protein (FKRP). ISPD Otk % B 5
L. BESEREE I, WABHCTHD THEVHREIN 2V E =LY VBPIZFEINTWEI L2 EA L, YA b

Ty A Y REREDSE L, COBHMIRFICIoTIZRIENS [VE =LY VBEER] EWib, &5I2CDP-

YE =« F 57 2 F WALELEMARIC & RSB EREOANMEICOWTH R LTWw S,
Ay RV A TIE, FCMD Ol & {5 FiREDO W REEIC O W T 5,

231

»
z
3
=
S
w
Lt
=
=
o0







JSGCT
NN

Symposium 9

Abstract & Curriculum Vitae

Genetic diseases



Symposium 9

S9-1
CURRICULUM VITAE
Name Toru Uchiyama
Affiliation National Center for Child Health and Development
Field of Research Gene Therapy for inborn errors of immunity
Education

1993-1999 Niigata University, School of Medicine, M. D.
2002-2005 Tohoku University, Graduate School of Medicine, Ph. D.

Professional Experience

1999-2000 Resident in Pediatrics, Niigata University School of Medicine, Japan

2001-2002 Medical staff in Pediatrics, Niigata Prefectural Central Hospital, Japan

2007-2010 Research Fellow in National Institutes of Health (NIH), USA

2011-2012 Assistant Professor in Pediatrics, Tohoku University School of Medicine, Japan

2013-(present) Chief, Department of Human Genetics, National Center for Child Health and Developemt
(NCCHD), Japan

2020-(present) Director, Research and Development, Gene and Cell Therapy Promotion Center, NCCHD,
Japan

Recent Related Publications (5 Papers)

1. Uchiyama T, Takahashi S, Nakabayashi K, Okamura K, Edasawa K, Yamada M, Watanabe N, Mochizuki E,
Yasuda T, Miura A, Kato M, Tomizawa D, Otsu M, Ariga T, Onodera M. Nonconditioned ADA-SCID gene
therapy reveals ADA requirement in the hematopoietic system and clonal dominance of vector-marked clones.
Mol Ther Methods Clin Dev. doi: http://doi/org/10.1016/j.omtm.2021.10.003

2. Uchiyama T, Kawakami S, Masuda H, Yoshida K, Niizeki H, Mochizuki E, Edasawa K, Ishiguro A, Onodera
M. A Distinct Feature of T Cell Subpopulations in a Patient with CHARGE Syndrome and Omenn Syndrome.
J Clin Immunol 41: 233-237,2021. doi: 10.1007/s10875-020-00875-7.

3. Ishikawa T, Okai M, Mochizuki E, Uchiyama T,Onodera M, Kawai T. BCG infections at high frequency in both
AR-CGD and X-CGD patients following BCG vaccination. Clin Infect Dis doi: 10.1093/cid/ciaal 049.

4. Ishikawa T, Tamura E, Kasahara M, Uchida H, Higuchi M, Kobayashi H, Shimizu H, Ogawa E, Yotani N, Irie
R, KosakiR, Kosaki K, Uchiyama T, Onodera M, Kawai T. Severe Liver Disorder Following Liver Transplantation
in STING-Associated Vasculopathy with Onset in Infancy. J Clin Immunol. 2021 Feb 5. doi: 10.1007/s10875-
021-00977-w.

5. Igarashi Y, Uchiyama T, Minegishi T, Takahashi S, Watanabe N, Kawai T, Yamada M, Ariga T, Onodera M.
Single cell-based vector tracing in patients with ADA-SCID treated with stem cell gene therapy. Mol Ther
Methods Clin Dev 6: 8-16, 2017.
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Progress of gene therapy for inborn errors of immunity

Toru Uchiyama

National Center for Child Health and Development

Transfer of therapeutic genes into hematopoietic stem cells and progenitor cells reconstitutes the functional
immune system in patients with inborn errors of immunity (IEI), such as SCID-X1, ADA-SCID, Wiskott-Aldrich
syndrome, and chronic granulomatous disease. A series of retroviral vector-mediated gene therapy trials confirmed
this expectation, and most patients recovered from refractory infections. Whereas the use of retrovirus revealed the
fundamental issue of vector integration, including the insertional mutagenesis, a lentiviral vector with a deletion
of enhancer element has shown the improvements in the clinical manifestations without overexpression of proto-
oncogene. The safety and efficacy feature now allows lentiviral gene therapy to be close to approval for IEI.
Gene editing using engineered nucleases shows the potential of targeted endogenous gene modifications, which
could provide significant benefits to some IEI. Direct repair of the mutations could minimize the risk of insertional
mutagenesis. Moreover, the transcription by the endogenous enhancer/promoter element on the chromosome
enables a complete physiological expression of the genes. Modification of the mutant allele could also address the
IEI with a dominant-negative form.These features allow genome editing to be potentially applicable to diseases
that the gene addition strategy using viral vectors could not treat.Recently, clinical trials of CRISPR-based cell
therapy have been launched for blood disorders, and their clinical efficacy also implies the promising results of
these new strategies for IEL
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CURRICULUM VITAE
Name Hiroshi Kobayashi
Affiliation Division of Gene Therapy,

Research Center for Medical Sciences,
The Jikei University School of Medicine

Field of Research Gene Therapy for Inborn Errors of Metabolism

Education

Ph.D. (Dr. of Medical Science), The Jikei university school of Medicine, Tokyo, Japan (2006)
M.D. Passed the Examination of National Board (1991)

B.A. Yamagata university, Yamagata-city, Japan

Professional Experience
1991-1993 Resident in Pediatrics, Jikei university school of Medicine, Tokyo, Japan
1994-2002, 2004-2007 Medical staff in Pediatrics Department of Pediatrics,
Jikei university school of Medicine, Tokyo, Japan
2002-2004 Research Fellow, Department of Immunology and BMT, Childrens Hospital Los Angeles,
CA, US.
2011-2021 Associate professor, Division of Gene Therapy, Research Center for Medical Sciences,
Department of Pediatrics, Jikei university school of Medicine, Tokyo, Japan
2021-present  Professor, Division of Gene Therapy, Research Center for Medical Sciences,
Department of Pediatrics, Jikei university school of Medicine, Tokyo, Japan

Recent Related Publications (5 Papers)

Koto Y, Sakai N., Lee Y, Kakee N., Matsuda J., Kobayashi H., et al. Prevalence of patients with lysosomal storage
disorders and peroxisomal disorders: A nationwide survey in Japan Mol Genet Metab. 2021 Jul;133(3):277-288.
Morita M, Kaizawa T, Yoda T, Oyama T, Asakura R, Matsumoto S, Nagai Y, Watanabe Y, Watanabe S, Kobayashi
H, Kawaguchi K, Yamamoto S, Shimozawa N, So T, Imanaka T. Bone marrow transplantation into Abcdl-
deficient mice: Distribution of donor derived-cells and biological characterization of the brain of the recipient mice
J Inherit Metab Dis. 2021 May;44(3):718-727.

Miwa S, Watabe AM, Shimada Y, Higuchi T, Kobayashi H, Fukuda T, et al. Efficient engraftment of genetically
modified cells is necessary to ameliorate central nervous system involvement of murine model of
mucopolysaccharidosis type [l by hematopoietic stem cell targeted gene therapy. Mol Genet Metab. 2020;130(4):262-
273.
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T.,Nakano T., Ida H., Ohashi T., Kobayashi H. Ex Vivo Gene Therapy Treats Bone Complications of
Mucopolysaccharidosis Type II Mouse Models through Bone Remodeling Reactivation Mol Ther Methods Clin
Dev. 2020 Sep 20;19:261-274.
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Research and Development of Gene and Cell therapy for lysosomal storage diseases

Hiroshi Kobayashi

Division of Gene Therapy, Research Center for Medical Sciences, The Jikei University School of Medicine

Lysosomal storage disease is an inborn error of metabolism that results in the accumulation of substrates in organs
due to dysfunction of enzymes and membrane proteins intrinsic to lysosomes. In lysosomal storage disease,
enzymes secreted from normal cells are taken up through mannose 6-phosphate receptors on the surface of other
cells, and adjacent enzyme-deficient cells also improve, so-called cross-collection mechanism. This mechanism
allows enzyme replacement therapy (ERT) to work effectively, and many recombinant enzyme preparations are
currently approved in Japan for more than 10 target diseases, and gene therapy has been developed in conjunction
with ERT from an early stage. Currently, Clinical trials of gene therapy using viral vectors, mainly adeno-associated
virus (AAV) or lentivirus, have already started mainly in overseas countries for lysosomal storage diseases
including Gaucher disease, Fabry disease, metachromatic leukodystrophy (MLD), GM1/GM2 gangliosidosis,
mucopolysaccharidosis type I, I1, and III, Pompe disease (glycogenic type II), neural ceroid lipofuscinosis (NCL),
and adrenoleukodystrophy (ALD) . In Japan, research and development of gene therapy is underway for diseases
such as Niemann-Pick disease type C, aromatic L-amino acid decarboxylase (AADC) deficiency, GM2
gangliosidosis, and mucopolysaccharidosis type II. Adding gene therapy using viral vectors can be performed
without taking into account genetic mutations or drug resistance, and the long-term expression of large amounts of
enzyme proteins can improve tissues that have been difficult to treat in the past, such as the central nervous system
and the bone system. However, long-term risk studies are yet to be conducted, and carcinogenicity due to insertional
mutagenesis and shut-off, in which the efficacy declines over time, must be taken into consideration. On the other
hand, clinical trials for editing gene therapy, which uses genome editing technology to repair disease-causing
genes and return them to their normal sequence, have begun mainly in the United States. The status of research and
development of these technologies and the efforts being made in Japan will be outlined.
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Long-term efficacy of gene therapy for AADC deficiency using AAV2-AADC vector
Karin Kojima

Department of Pediatrics, Jichi Medical University

Aromatic L-amino acid decarboxylase (AADC) deficiency (OMIM #608643) is an autosomal recessive
neurotransmitter disorder caused by defects in the DDC gene, which encodes AADC. AADC catalyzes the
formation of neurotransmitters from L-DOPA and 5-hydroxytryptophan to dopamine and serotonin, respectively.
The main phenotype of AADC deficiency is movement disorder, including loss of voluntary movements, hypotonia,
intermittent oculogyric crisis (OGC) and limb dystonia. Patients also present with autonomic dysfunction,
intellectual disability and emotional instability. Patients with AADC deficiency are classified as severe type (80%:
bedridden and fully dependent), mild (5%: ambulatory without assistance, intellectual disability) and moderate
(15%: between severe and mild).

Since 2015, we have been performing gene therapy for AADC deficiency as a clinical study using an AADC-
expressing AAV?2 vector. Today, we report on the long-term course after gene therapy.

Eight patients with AADC deficiency (7 severe type and 1 moderate type) were subjected to gene therapy by
injecting the AAV2 vector carrying the DDC gene into the putamen on both sides by stereotactic brain surgery.
During the maximum 6 and a half years after gene therapy, improvement of symptoms continues in all cases, to
varying degrees. Before treatment, seven severe type patients had no head control and had frequent dystonia
attacks with full assistance. However, 6 of severe patients are able to control their heads and to use walkers. All
dystonia attacks disappeared. One moderate type patient was assisted walking before gene therapy, however, now
she goes to school on her own. She gains intellectual development, which has reached a normal level. As a result
of PET image analysis using FMT, which is an AADC tracer, FMT accumulation in the putamen is expressed at
the same level as after 5 years and 6 months after treatment, and the effect of gene therapy is sustained for a long
period of time. Resting fMRI activity was compared before and after surgery, and the functional connectivity of
the basal ganglia centered on the putamen was improved after treatment. Although there was a difference in efficacy
depending on the severity of the gene mutation site and the age at the time of treatment, gene therapy improved
clinical symptoms in all cases, and the effect of gene therapy was maintained even after 6 years. It is considered
that the recovery of dopamine in the putamen by this treatment promoted the functional recovery of the basal
ganglia network. We are conducting a doctor-led clinical trial of gene therapy for AADC deficiency.
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Implementation of gene therapy for spinal muscular atrophy
using an adeno-associated virus vector
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Reiko Arakawa'?

! Department of Genomic Medicine, National Center for Global Health and Medicine
2 Medical Genomics Center, National Center for Global Health and Medicine

Spinal muscular atrophy (SMA) is a hereditary neuromuscular disease caused by a deficiency of the survival motor
neuron (SMN) protein. Due to progressive muscular atrophy and respiratory distress, severe type I disease often
requires ventilator management by the age of two years. In recent years, three new drugs for SMA have been
launched. Although the mechanisms of action of these three drugs are divergent, they supplement the function of
the SMN protein. One such drug is “Zolgensma® Intravenous Infusion” (hereinafter referred to as “Zolgensma”),
which was the first gene therapy drug to be launched in Japan using an adeno-associated virus (AAV) vector.
Zolgensma is a gene therapy drug that uses the AAV9 vector to supplement the function of the SMN1 gene and was
endorsed by medical insurance companies in May, 2020. It is intended for SMA patients under two years of age
and has been administered to 53 patients in Japan as of February 2022. The SMN gene introduced by Zolgensma
does not integrate into the patient’s chromosome and remains as an episome in the nucleus of the cell. Since it
remains stable for a long period of time in end-division cells such as motor neurons, it is administered intravenously
only once.

Zolgensma is a breakthrough drug that allows patients with type I SMA to obtain self-reliance without the need for
mechanical ventilation. For an optimal therapeutic effect, administration in the early postnatal period is necessary
and is indicated even before the onset of symptoms. With the availability of therapeutic agents, early diagnosis of
SMA is required and some local governments have included SMA in newborn mass screening, from when,
presymptomatic administration of Zolgensma can start.
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based on the immune tumor microenvironment

Kazunori Aoki!, Yukari Nishito?, Hideaki Mizuno?, Hiroyuki Tsunoda?, Atsushi Ochiai’

! National Cancer Center Research Institute
2 Chugai Pharmaceutical Co. Ltd.
* Tokyo University of Science

The lung cancers are the leading cause of cancer deaths in Japan and worldwide. Although the identification of
immune checkpoint blockade (ICB) is changing the approaches to cancer treatment including non-small cell lung
cancer (NSCLC), resistance to immune checkpoint blockades remains an issue in clinical oncology; 20% of
NSCLC patients respond to anti PD-1/PD-L1 therapy. The identification of novel target for the development of
immune therapy and gene and cell therapy is awaited for the patients with NSCLC.

Since the responsiveness of immune therapy is mainly determined by the immune status of tumor microenvironment
(TME), it is promising to discriminate the immunological subtype from the viewpoint of tumor infiltrating
lymphocytes (TILs). To examine the immunological characteristics of TME, we constructed the integrated data
base of TIL profiling, RNA-seq, whole exsome seq and clinico-pathological findings using 282 fresh resected
tissues of lung cancer. The multicolor flow cytometry differentiated 30 cell types of TILs, and to understand the
characteristics of TILs in NSCLC, we first compared the percentage and number of each immune cell type in tumor
specimens with those in normal adjacent lung tissues (NATs). NSCLC tissues showed the composition of CD4" T
cells, CD8" T cells, B cells and effector Tregs was increased, and conversely that of myeloid cells including
macrophage, monocytic myeloid-derived suppressor cells and NK cells was decreased in NSCLC tissues than
NATs.

The unsupervised clustering of TIL showed that adenocarcinoma (LUAD) as well as squamous cell carcinoma
(LUSQ) were divided into 3 distinct immune subtypes (cold-, myeloid cell-, CD8 T cell-dominant subtype),
respectively. The patient prognosis was significantly correlated with the immune subtypes, and, especially, the
CDS8" T cell-subtype showed the better patient outcome compared to other 2 subtypes.

The RNA-seq analysis showed that the expression of IFN-g and granzyme B and scores of type I IFN and IFN-g
signatures were elevated in CD8" T cell-subtype, indicating that the immune reaction was induced in CD8" T cell-
subtype in LUAD and LUSQ. The immunogram showed the immunologically disturbed steps on the cancer
immunity cycles in LUAD and LUSQ. Gene enrichment analysis showed that specific signaling pathways were
significantly activated or suppressed in respective immune subtypes common to LUAD and LUSQ.

It may be possible to change the immunosuppressive TME to an anti-tumorigenic state by regulating the immune
subtype-specific pathways and manipulating responsible genomic alterations, which could enhance the antitumor
immune response by immune therapy, leading to a personalized immune therapy system.
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Fusogenic oncolytic vaccinia virus enhances systemic antitumor immune response
by modulating the tumor microenvironment

Takafumi Nakamura

Tottori University Faculty of Medicine

Vaccinia virus, once widely used for smallpox vaccine, has been genetically engineered and used as an oncolytic
viral vector for cancer virotherapy. The clinical benefits of oncolytic virotherapy are limited due to tumor
heterogeneity and the complexity of tumor microenvironment. To address questions, we have found fusogenic
vaccinia virus (FUVAC) exerts higher antitumor effects by inducing stronger antitumor immunity than non-
fusogenic conventional vaccinia virus (MDRVV). Using a bilaterally tumor-bearing syngeneic mouse model,
unilateral administration of FUVAC more efficiently enhanced CD8+ T cell infiltration and inhibited tumor growth
in not only treated tumors but also untreated tumors than MDRV V. Interestingly, FUVAC reduced tumor-associated
immune suppressive cells such as regulatory T cells, myeloid-derived suppressor cells and tumor-associated
macrophages in the injected tumor. In accordance with the change for the better, the anticancer effects of FUVAC
in both injected and non-injected tumors were completely suppressed by depletion of CD8+ T cells. Furthermore,
the simultaneous expression of immune-modulating genes in FUVAC augmented the antitumor activity and
achieved complete response in both treated and untreated tumors. Single-cell analysis of tumor microenvironment
revealed new insight to therapeutic response of the armed FUVAC. Thus, FUVAC would be better therapeutic
platform as a next-generation oncolytic vaccinia virus and be suitable for a novel immune modulator for overcoming
oncolytic virus-resistant tumors.
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Koji Tamada
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Gene-modified T cells utilizing artificial chimeric antigen receptor (CAR) have been rapidly developed and
translated into clinic in recent years. Outstanding clinical effects in hematological malignancies have been
demonstrated, resulting in regulatory approval of anti-CD19 and anti-BCMA CAR-T cell therapies for refractory
or relapsing B cell acute lymphoblastic leukemia/ lymphoma and multiple myeloma, respectively. On the other
hand, CAR-T cell therapy in solid tumors has yet to be fully developed, as only a few exceptional cases have been
reported to demonstrate clinical efficacy. Potential hurdles for the effects of CAR-T cell therapy in solid tumors
include heterogeneity of tumor-associated targets, insufficient migration and infiltration of CAR-T and endogenous
immune cells into tumor tissues, and immunosuppressive nature of tumor microenvironment. Various modifications
and improvement of CAR-T cells to overcome these hurdles have been actively investigated by worldwide
researchers.

To achieve this goal, our group has developed novel CAR technology which enables CAR-T cells to simultaneously
produce interleukin-7 (IL-7) and CCL19, aiming at efficient accumulation, expansion, and survival of immune
cells inside solid tumor tissues. Treatment of pre-established solid tumors with IL-7/CCL19-producing CAR-T
cells achieved a potent inhibition of tumor growth followed by prolonged mouse survival and long-term memory
response specific to tumor. IL-7/CCL19-producing CAR-T cell therapy was associated with massive accumulation
of immune cells including both the transferred CAR-T cells and endogenous T cells and DC in the tumor tissues.
Host tumor-reactive T cells specific to endogenous tumor antigens were found to play an important role in the IL-7/
CCL19-producing CAR-T cell therapy. In addition, combination of IL-7/CCL19-producing CAR-T cells with
anti-PD-1 mAb demonstrated synergistic effects. Thus, our studies propose a novel CAR platform technology to
improve the anti-tumor effects against solid tumors.
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Oncogenic human papillomavirus (HPV) infection is responsible for almost 5% of all cancer worldwide. Two
major HPV associated cancers are cervical cancer and oropharyngeal cancer. HPV16 is the most prevalent HPV
type in these cancers followed by HPV18. It is well established that neoplastic progression of HPV-associated
cancers and their precursor lesions depends on the expression of viral oncogenes, E6 and E7. However, no specific
treatment targeting HPV oncogenes has been developed. HPV is an ideal target for the gene therapy with genome-
editing technology because HPV contains double-stranded circular DNA genome and its presence is necessary for
the development and maintenance of the cancers. In this research, we aimed to develop a novel therapy for HPV-
associated malignancy by introducing CRISPR/Cas9-generated DNA breaks in HPV genomes using a recombinant
adenovirus vector.

A major obstacle for clinical application of CRISPR/Cas9 gene editing technology is its off-target effects. A
double-nicking technology is inducing double stranded DNA breaks by introducing two nicks on both DNA strands
using two gRNAs and Cas9 nickase which contains endonuclease activity to single stranded DNA. It is shown that
a double nicking technology can reduce off-target effects to a negligible level. We developed an adenovirus vector
expressing multiplex gRNAs based on cosmid amplification in a novel polygonal structure. In order to eliminate
HPV16 genome from cancer cells completely, we aimed to develop a novel adenovirus vector simultaneously
expressing Cas9 nickase and 4 double nicking gRNA pairs (8 gRNAs) targeting HPV 16 oncogenes to introduce
multiple DNA breaks. First, the efficacy of gRNAs to introduce a DNA break in a cell free system as well as in
HPV16 positive cervical cancer cells (SiHa) was examined and 16 possible double nicking gRNA pairs were
selected from initial 96 candidates. Second, the combinations of multiple double nicking gRNA pairs were
introduced to SiHa cells together with Cas9 nickase expression and the supressive effects on cell growth was
evaluated. An all-in-one recombinant adenovirus expressing the most effective 8 gRNAs and Cas9 nickase was
successfully generated. This all-in-one adenovirus vector strongly suppressed proliferation of HPV16 positive
cervical cancer, its precursor and oropharyngeal cancer cells. Importantly, a little to no cytotoxicity was observed
in HPV negative, normal epithelial cells. Intratumoral administration of the adenovirus vector suppressed tumor
growth in a mouse xenograft model with cervical cancer cells. Furthermore, analysis for possible off-target effects
by amplicon-sequencing indicated that the off-target effects of Cas9 nickase was less than 1/1000 of that of the
wild type Cas9 in cervical cancer cells with the same gRNA set. Taken all together, these results indicated that the
adenovirus vector we developed is safe and effective and is ready for further development to practical application.
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1. Miyagawa S, Toda K, Nakamura T, et al. Building a bridge to recovery: the pathophysiology of LVAD-induced
reverse modeling in heart failure. Surg Today. 2016;46(2):149-154.

2. Miyagawa S, Sawa Y. Building a new strategy for treating heart failure using Induced Pluripotent Stem Cells. J
Cardiol. 2018;72(6):445-448.

3. Miyagawa S, Kawamura T, Ito E, et al. Evaluation of the Efficacy and Safety of a Clinical Grade Human Induced
Pluripotent Stem Cell-Derived Cardiomyocyte Patch: A Pre-Clinical Study. bioRxiv. 2021:2021.2004.2007.438744.

4. Miyagawa S, Domae K, Yoshikawa Y, et al. Phase I Clinical Trial of Autologous Stem Cell-Sheet Transplantation
Therapy for Treating Cardiomyopathy. J Am Heart Assoc. 2017,6(4).

5. B # . FEIEOAEITH T A FARE  KIRKS0 5 I FUSRET 5 B RO IR . Pediatric Cardiology and Cardiac
Surgery. 2021;37(2):73-77.

254



Symposium 11
S11-1

HREOA IS 2 Lllsgize e 7 YAV = aF LY —F
Bl %

RBCRZR A e 2 R F ek OO I A 44 B

CHEFTHEOLALZOEREZ B L, TIEOAITH LT, FHAEREBSAm 2 H v T AN TR Z MR LB 28 L
WIRHHEDORBE 21T > T b Sl A E, FEOAZIIH T2/ — 2wz T VAL =2 aF v ) H—
FIZOVTHET %0

Koz, HLOLAZOHREBEE LT, MY — 2R BREZ R L. ACHIEM Y — 2/ KH)
MOAEZEFVICBHL:E A, OEEOUEE. AR m EAsAR SNz, MM — N omAERRIE. B3
ok D I nBL MO A4 M A4 X2 MEHE. BHEOERICLIZ2BDTHLIT LPUAL, TofEE
B 2. LVAD %255 L 72 DCMIZH 3 2 R RER 2 4 P47, 9 B 28Nk 0Bk o 5 2 520, LVAD X b BB L
720 F720 LVADZEH L TR WICM, DCMEFHICHCHFMML Y — 1 2B L7z, ChoDoBHO—HIZBW
T, reverse remodeling B %% A 720 BIE. WHFHMLY —F FEMLG : H—F ¥ — ) GEUMLTECHRE T LT
BRIIR S 7z

AR, Fxd, iPSHIBLHER O Z vz 2 — 2R L. WMo %2, ARk oBEEEZ 17> Tw b,
(2. A L 72 iPSHIBLHUROMIEO L ¥ ¥ v b0 & ORMIIZEY, K ORI > — b & Jeik U720 % Bk
T2 EEHIT, OO KEIEREERLREM ORI Y AT 2 2R L, BEA 8RR F 12Tl i O i B c
% L C First in human iRE& % 17 > 72,

Ltk MY — MABOBREOARISHN T 2 AREPERIICTEH S NS 2 LI2X ). DAEHEBOH 72725k % B
LT ez b,

255

9]
<
=
=
(=]
»
Lt
=
=
[
[




Symposium 11

S11-2
W Je
Al it HE—
FiiE HEA K
MR B - PR, BAERS, 5FlIRE
FHE

19904F  HIREEFHR AR AR AR 23
19994F  BEARFARZBEEAMERHE LA (WA EY) BT Wtk (B%)

R FEE

19904F  REAR kb WHBEE/ LY 72 b (R - TEBEAL

19924F  REARBLRREFNIZ G S~ S Wil ke (WFH PE3REGFL)

19934F  REARULER B NI T AR G BedL & gk B ibe  DRR (PR, EBREAL)

19944F  REARRSZPRZAFRME B KR (JESRGNED)

19994 REARKRZERZE BT (rLil#s)

20024 BEMEFRBOEIRZAEE WAL (G - LEWE)

20074 FEARZRZBER I AVIZER #3% (0F8(5%) (20104~  FEAKRZRZBE A G R A JE i~ gl
20174 FEAKRZFERAE RERR (BHME) BIFEE (MDD

20204F  REAKRF KPR HARM - SR LRSI EN R R (HHE)

RIEDREHRRY - /X

Sato M. et al. The IncRNA Caren antagonizes heart failure by inactivating DNA damage response and activating
mitochondrial biogenesis. Nat Commun 12:2529, 2021

Hirata T. et al. Associations of Cardiovascular Biomarkers and Plasma Albumin with Exceptional Survival to the
Highest Ages. Nat Commun 11:3320, 2020

Tian Z. et al. ANGPTL2 activity in cardiac pathologies accelerates heart failure by perturbing cardiac function
and energy metabolism. Nat Commun 7:13016, 2016

11 wnisodwAg

Oike Y. et al. ANGPTL2: a new causal player in accelerating heart disease development in the aging (Review).
Circ J 81:1379-1385, 2017
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1. Tamai K et al, PDGFR a -positive cells in bone marrow are mobilized by high mobility group box 1 (HMGBI) to
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2. linuma et a, Transplanted bone marrow-derived circulating PDGFRa+ cells restore type VII collagen in
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Sci Rep. 8 17765 (2018)
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A leucine residue in the N terminal degron of AAV AAP is one of the amino acids
essential for its degradation

Anusha Sairavi!, Swapna Kollu!, Colton Stensrud', Ebunoluwa Morakinyo!, Sophia Chang', Yoshinori Tanaka',
Hiroyuki Nakai'?

' Molecular and Medical Genetics, Oregon Health and Science University
2 Molecular Microbiology and Immunology, Oregon Health and Science University

Recombinant adeno-associated (AAV) vectors are widely used as a tool for gene delivery with several FDA
approved vectors available in the market. There are however several limitations to its use, one being its production.
The assembly of AAV viral vector capsids requires the involvement of VP capsid proteins, assembly-activating
protein (AAP) and several other host cellular factors ultimately forming a capsid structure with only the VP
proteins. We have observed that AAP quickly degrades during the assembly process but the mechanisms behind its
degradation remains unknown. Here we present evidence that the N terminus hydrophobic region of AAP contains
a degradation motif that facilitates its degradation and a leucine residue within the motif is functionally critical .
We analyzed the HR region because it shares characteristics similar to that of known degrons. To determine if HR
is the degron, we made GFP constructs fused to the HR region of AAP (AAPxHR-FLAG-GFP, x=serotype). The
HR'’s derived from all AAP serotypes from 1-12 showed effective degradation of GFP protein except for AAP4 and
AAP11. This serotype dependent degradation led us to identifying amino acid residues within the AAP HR’s that
is shared in each of the two groups: degradation resistant AAP’s (AAP4 and AAP11) and the AAP’s prone to
degradation (AAPI1, 2, 3,5, 6, 7, 8, 9, 10 and 12) and investigate its significance in the degradation activity.
Alignment of the HR region of AAP’s between the two groups revealed amino acid at position 21 to have a P in
AAP4 and 11 whereas a L, K or Q in the degradation prone AAP’s (note: AAP positions are those corresponding
to those of AAP2). Amino acid at position 25 has a T in AAP4 and 11 and L in the remaining AAP’s. To analyze
these two positions, we created mutants in the HR region of AAP9 thereby constructing Q21P and L25T mutants
of AAPY fused to FLAG-GFP and compared their GFP expression against AAPO9HR-FLAG-GFP. AAP9HR and
AAP9HRQ21P fusions showed a substantial decreased in GFP expression whereas AAP9HRL25T fusion to GFP
retained GFP expression albeit at a level lower than the control FLAG-GFP. This indicated that the leucine (L)
residue at position 25 in AAP9’s HR plays a critical role in the degron activity. To summarize, our data suggests
that the HR region of AAP at the N-terminus acts as a degron with leucine residue at position 25 critical for its
degron function. Further studies are underway to understand the significance of AAP degron in capsid assembly
and the pathways that lead to AAP degradation.
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Antitumor effect of GAIA-102 on refractory tumors and its underlying mechanism
Situo Zheng, Yui Harada, Yoshikazu Yonemitsu

R&D Laboratory for Innovative Biotherapeutics Science Graduate School of Pharmaceutical Sciences,
Kyushu University

[Background] Natural killer (NK) cells, a subpopulation of cytotoxic lymphocytes, play a role in the innate
immune system that kills infected, foreign, or transformed cells, including tumor cells. NK-cells based
immunotherapy has been attempted for decades. However, their therapeutic effect is limited partly due to the low
infiltrating ability into solid tumors. Previously, we established a method to generate highly activated NK-like cells
from peripheral blood mononuclear cells (PBMCs), named GAIA-102, and found that they can aggressively
infiltrate into spheroids of various types of tumors. Hence, we hypothesized that GAIA-102 has high potency
against solid tumors. In this study, we aimed to verify this hypothesis and to clarify the underlying mechanism. For
this purpose, we used the CT26 colorectal carcinoma cells-inoculated mouse, which is known as a refractory solid
tumor model.

[Methods] For evaluation of the establishment of acquired immunity, CT26 was intraperitoneally inoculated into
BALB/c mice as previously described (Kasagi Y et al., Cancer Res. 2016) (first challenge). After 3 days, the
formation of CT26 nodules was confirmed and GAIA-102 was administrated with IL-2 (10000 [U/shot) 9 times to
the mice. One hundred days after tumor inoculation, the surviving mice were further subcutaneously inoculated
with 4T1 and CT26 cells into the left and right flank, respectively (second challenge). These tumor cells were
injected into untreated mice as a control with the same procedure. To evaluate the response of T cells, 3 days after
CT26 intraperitoneal inoculation, GAIA-102 was administrated 3 times. After 7 days, CT26 tumor nodules were
sampled, and analyzed the number of infiltrated CD4+ and CD8+ T cells by flow cytometry.

[Results] In the first challenge, after 100 days from tumor inoculation, 90% of GAIA-102-administrated mice
survived (n=10), whereases all GAIA-102-untreated mice died during this period (n=10). In the second challenge,
4T1 tumors were formed in all mice cured by GAIA-102, while no CT26 tumors were formed in these mice (n=9).
However, in unchallenged mice, both tumors were formed in all cases (n=12). Evaluation of T cells response
showed that the number of infiltrated CD8+ and CD4+ T cells into CT26 nodules in the GAIA-102-treated mice
was approximately 200 and 400-fold greater than that of untreated ones, respectively.

[Conclusion and discussion] In this study, we showed that CT26-specific acquired immunity was established in
the mice that were cured by GAIA-102. Moreover, GAIA-102 had activity in attracting CD4+/CD8+ T cells into
CT26 nodules. Our data suggest that GAIA-102 plays a role in enhancing the establishment of acquired immunity.
Additionally, we were attempting to evaluate the effect of the GAIA-102 on cytotoxic T lymphocytes activity,
especially, focusing on the regulation of cancer cells’ MHC I expression and the synergetic therapeutic effect of
PD-1 blockade.
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A single-dose CD117 antibody-drug conjugate allows for efficient engraftment of
gene-modified CD34+ cells in a non-human primate model for lentiviral gene therapy

Naoya Uchida'?, Ulana Stasula', Malikiya Hinds', Paula Germino-Watnick', Allen E Krouse®, N Seth Linde?,
Aylin Bonifacino?®, Kellie Latimer*, Prashant Bhattarai, Nicholas Yoder*, Rahul Palchaudhuri*, Kirk Bertelsen?,
Lisa M Olson*, Robert E Donahue', John F Tisdale!

! Cellular and Molecular Therapeutics Branch, NHLBI/NIDDK, National Institutes of Health

2 Division of Molecular and Medical Genetics, Center for Gene and Cell Therapy, The Institute of Medical
Science, The University of Tokyo

* Translational Stem Cell Biology Branch, NHLBI, National Institutes of Health

* Magenta Therapeutics

Hematopoietic stem cell (HSC) gene therapy is curative for multiple genetic diseases; however, it is limited by
morbidity and mortality from chemotherapy-based conditioning. Therefore, we developed an antibody-drug
conjugate (ADC) targeting CD117 (¢c-KIT) to specifically deplete both HSCs and progenitor cells. In our preliminary
rhesus study, 0.2 mg/kg ADC conditioning resulted in >99% bone marrow depletion, detectable engraftment of
gene-modified cells (vector copy number (VCN) ~0.01), and minimal toxicities (ASH 2019). In this study, we
investigated escalating doses of ADC to determine the optimal dose to enable engraftment of gene-modified
CD34+ HSCs in rhesus macaques.

We administered single-dose CD117-ADC at 0.3 mg/kg (ZL13 and ZJ62) and 0.4 mg/kg (H635 and H96G),
compared with myeloablative busulfan (Bu 5.5 mg/kg x 4 days) (12U018 and 12U020). Mobilized rhesus CD34+
cells (ADC 3.8+1.9¢7 vs. Bu 2.9+0.2¢7, n.s.) were transduced with a lentiviral vector encoding BCL11A4-targeting
shmiRNA and a truncated human erythropoietin receptor for stable fetal hemoglobin (HbF) induction (Sci Transl
Med. 2021) as a therapeutic model for hemoglobin disorders. These cells (in vitro VCN 10.1+£3.8 vs. 10.2+7.3,
n.s.) were transplanted into autologous animals 6 or 10 days after ADC conditioning (0.3 or 0.4 mg/kg, respectively)
or 1 day after Bu conditioning. Granulocyte (Gr >500/ml, day 6-9 vs. day 8-9), reticulocyte (>50,000/ml, day 10-
14 vs. day 11), and platelet (>30,000/ml, day 2-8 vs. no reduction) recoveries were similar between ADC and Bu
conditionings, respectively. Only ADC conditioning resulted in a reduction of platelet counts as well as a transient
rebound in all major lineages. Two months post-transplant, efficient gene marking (VCN in Gr 0.43 in ZJ62 and
0.26+0.14 in 0.4 mg/kg ADC vs. 0.47+0.11 in Bu, n.s.) was observed at a plateau level in 3 of 4 animals in ADC
conditioning. Robust and durable HbF induction was detected by both HbF+ percentages (F-cell 7.2% and
7.6£1.6% vs. 11.6+4.1%, n.s.) and HPLC-quantitated HbF amounts (5.7% and 6.5+3.9% vs. 9.3+4.0%, n.s.) in
these animals for 0.5-1.5 years. In ZL13 (1 of 2 animals in 0.3 mg/kg ADC), lower gene marking (VCN in Gr 0.03)
was obtained, along with low HbF induction (F-cell 2.5% and HbF amounts 1.7%), suggesting that 0.3 mg/kg
ADC is marginal, and 0.4 mg/kg ADC is sufficient for robust engraftment of gene-modified cells. Importantly,
CD117-ADC conditioning resulted in minimal toxicities, unlike Bu conditioning.

In summary, we demonstrated that a single dose of CD117-ADC allows for efficient engraftment of gene-modified
CD34+ HSCs and robust HbF induction in a rhesus gene therapy model, achieving a similar level as myeloablative
Bu conditioning. This targeted approach for safer conditioning could improve the risk-benefit profile in HSC gene
therapy.

Disclosures: K.L., R.P.,, N.Y., P.B., K.B., and L.O. are employees of Magenta Therapeutics.
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[1] Maruno T, et al, Comprehensive Size Distribution and Composition Analysis of Adeno-Associated Virus Vector
by Multiwavelength Sedimentation Velocity Analytical Ultracentrifugation. J. Pharm. Sci. 110, 3375-3384 (2021).

[2] Oyama H, et al,, Characterization of Adeno-Associated Virus Capsid Proteins with Two Types of VP3-Related
Components by Capillary Gel Electrophoresis and Mass Spectrometry. Hum. Gene Ther. 32, 1403-1416 (2021).
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HER2 B PEDPEFE - SELTE - WKEBRINE B Ot NFHEPEIES 2 %1% &9 5 Ik £ )V A g
HER2 CAR-T il DB S T A B Al 3235075 55

AR BE—. m SEsE MR AL PR S

TR RZ PR/ B R

[3F5] CAR-THlfafREE. FEAACH L TR SRAZIFEDBRMEIRER TRV, TORKFE LT, {5k
Pl O 58 W IESF N BRBEC B 1T 5 CAR-T ML O R BR RO T2 EZE Z DN T b, AL TE A
R piggyBac t 5 ¥ ARV Y IV 72IET 4 VA BT CAR-T R, /bR ORGHREAR < o RIEEBEIA T
TRV TS K EEN b 720, BEPARBICBWTI ) BRI BFTE %, 4. piggvBac
P2 X Y PLHER2 CAR EIx 128 A L 72 CAR-THINE % T4 & 3 2 M T8 (BP2301) 2B L. MRS 1M
P Bl 335G B 2 BTl L 72720 OB 2 b9 5,

[HW] #5E - BEAYE HER2 Btk g - ERANE S & Ol AFHIESS B A 1239 5. 1R BP2301 (HER2 CAR-T Al 84
#) 5 O BAVEMEE OV 24k 0 FR B OV DIRR BT 2179 -

[J71:] RGBS T OG- R RER T, BN KPR IM R B0 HliE THEMT 5. BP2301 D #E b |F
WERETIT ) o BEMEHRBEDAIS « At d U < ITBHERFRBZ IR UIAEST L7z HER2 Bt 04 - W IE S X Ol A F
VRS R E . BP2301 Z BB i 8.3 X 10° cells/kg. A 2.7 % 10° cells/kg (K 1.6 X 10° cells/body) TH
59 %, FEFEEHE X, FHEICBT 2 0 REEBE A, BIREHEEH X AFEFLORBAERES X O CAR-T
Aage o PlEEA A L Uiz SRENFFHMEH X, CAR-THIROARNEIES X 4 A4 VEL Lz, F7-,
BP2301 & K% 4tk & i 1) & 12 5 4F #1533 5 A BiFgE & Pid CHHMiT 5.

[Ram]  ARERCI1E BP2301 DR K OFRIEZ MRl L, A RHRSFEN & U CoREZIS L. AR IGHE
BB EPREZZITLZEE2REHNE LTV,
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OR-07
EPH7 7 3 ) =7 AR KEHENENZ 492 ) & ¥ FRICAR-T Millafieik o b
W Soal WA RAY. BRI ST Hg Y iR =
VEMRFEER DR

PREMRE MR TRIR BRI v 5 —
s AT PN N e ot S N e

[Hi] BIZFUEF A FHRZAAR TR (CAR-THIN) BZICHWT, BEOBEMNIURZ R, BRIET52
LS RE 2 % AR RE CAR- TR O BAFEANEH ShTwb, bhbhid, EPH7 7 3 — I BEFREZ SO HRY
H Y R PR & L7z CAR-T ML % Pi%E L. EPHA2 % 7213 EPHB4 S8 BUEE 03 2 PUE S RN 10w CEE
AT o 72

[J51:] EPHB4A® ESRY 4~ F T3 5 Ephrin B2IZ2W<T, & NEPH7 7 3V —T& 5 EPHA2, EPHB4 & O#i#
Z70—H%4 b A MY =T L7z Ephrin B2 K 2 4 ¥ 2 PUEGELRERAIC S 24 2 /8 CAR-T e (EPHB4-
CARTHINK) Z., EF—Nv 7 b5V ARV VEZHOTER L, EPHA2MYE. EPHBA Bk Al 35 I di Fa pk 12 b5
BLYUES R Z G L7z $72. Y AEPH7 7 3 —72AE< &, & b Ephrin B2 OfiatEZ 70 —% 4 b A b
V=Tl L7z =7 ZIEFMEE L OZGESYEIZ D W T, ALY 7 AIZEPHB4-CAR-T g 2 ¥ 5- L. 1
WAL AT, B DM PLE R 2 1T 5 720

[%5%] Ephrin B21Z EPHA2, EPHB4 % EHBOEPH 7 7 3 ) — 722 AE ICHGTEZ R L7z € MEWAT 72 L —
o A Sk AR I A% ER % W CEPHB4-CAR-THI L 2 B35 L2 2 A, CARFGME® 488 +104% TH o720 T D
EPHB4-CAR-T #ilfdiZ. EPHA2 B SK-N-ASHINL, EPHB4 Btk SH-SY-5Y M3t LTl  $iibe it 2o HulE 5550 5 % 7R
L7z %72, EPHB4-CAR-THai3~ 7 2 EPHA2, EPHB47-AIEL & b RERIBIEZRL2Z EHh 5. BERESY
2% LC EPHB4-CAR-T M 2 Wil 3% 5-9° 5 Z & T Off tumor #tE 2 5HMli L72 & 2 A, ML LZAMeAs. BB iE M
. BB IS & 2 e BRI R E B e o 12

[£%] EPH7 7 3V — 34 QS CTEAEBT A2 25, EPH7 7 3 — 2§ 5% B4 54 CAR-T M.
JEEE N BV B EEBUERBLO AR — PR, PUERBURTIC X 2 50kkiE 2 5l L9 2 WiEtE2H 5.
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RetroNectin® & T VY ¥ 3ERZ& HIW 72 NKIE KR 28150 CAR-NK ~O )it & B BEfibr
PO L. L RET. M WO R. FIA BT B M

5 7834 F A&t Rk Y ¥ —

F A PR Z BRI T AN (CAR-T) ##iki%. 2PV & 3P iR % SR i 55 20k L TR A RIEA R S h
TWAHKIHE. ¥4 M A4 VIEREERMREEE L Vo ZEEHRHRE SN TS, T2, HEBHSLETH L7
DITEVEET Z ML o TV b,

NKAfLIZ. HARREIZB T R BEEZ #F - Ml E ) 8Bk Th ). GVHD ZiFE$ 5 2 &% Wiz
MR HETH B M. A4 b AL VIHPERRERC MR ELZ R TY X2 7 3MRnEHE SR TwE 2 e bE
AR RTWREEZFRO N, 2BV T X FHEZAAREBINKME (CARNK) & LCORHBHFES AT SHM
Th b,

MEITFH 41X, RetroNectin“#E T Y ¥ 788k (RN-T) %27 1 —¥ —fils LTH W72, HlE o NKHles; 22500 %
TS UZzo ARG TR, 2 O NKMINBR 2840 %2 v T CARNK M 2 BiE 5 2 720 OMat. 3 O BB I T O IRt
EHED 72,

9. RO NKAIEEEM 2T, YA VARZ ¥ — 2L 2RI EAZ AR, ZORKE, BEFHEADS
43IV 7ELTIE, ¥ETIOHHIZBOTEWEETEAMEIED 5z, 72, RetroNectin® % JH W 728514
ALY, L haI A VARY F =12 X BB FHANRIZT TR NKMIRICERE LIS W ERESIR TR,
LYFIALNARY 7 =12 X DBEETEANEZHMES LI EIRENT, KT, CARDYZFIVEFERAL VL
T, 280 L 41BB( LWL 72 A, 41BB { DMK EGED T S E MRk 5 2 L AVR &Mz,

Y E®DZ 255, RetroNectin® 2 WV 728538 A1, CARNKMIEEEADISH AW SRS,
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Expression of CAR targets on solid tumors by armed oncolytic virus has synergetic
effect on CAR-T cell therapy

Mona Alhussein Aboalela'*?, Mohamed Abdelmoneim'?#, Yoshinori Naoe!, Shigeru Matsumura’,
Hideki Kasuya'

' Cancer Immune Therapy Research Center, Graduate School of Medicine, Nagoya University, Nagoya, Japan

2 Department of Surgery II, Graduate School of Medicine, Nagoya University, Nagoya, Japan

* Medical Microbiology and Immunology Department, Faculty of Medicine, Zagazig University, Zagazig, Egypt
* Department of Microbiology, Faculty of Veterinary Medicine, Zagazig University, Zagazig, Egypt

Chimeric antigen receptor (CAR) T cell therapy showed limitation in solid tumors compared to hematological
malignancies due to the heterogeneous surface antigen expression patterns in solid tumors, which reduce the
effective antitumor response of CAR-T cell therapy. Furthermore, tumor cells may escape from CAR-T by partial
or complete loss of target antigen expression.

To overcome the limitation of CAR-T therapy for solid cancer, we developed a combination therapy of CAR-T and
an oncolytic virus that induces the expression of antigens in tumors. Here we engineered an attenuated oncolytic
herpes simplex virus-1 (HSV-1) by deletion of the neurovirulence viral genes ICP 34.5 and replacing it by insertion
of mesothelin (MSLN) gene (HSV-MSLN) to selectively deliver MSLN to malignant cells. Our virus showed in
vivo safety even after using a high dose (1 X 107 pfu) in tumor-bearing mice and a strong antitumor effect. In vitro,
HSV-MSLN induced cell cytotoxicity and expressed MSLN in the Pan02 tumor cell line in a MOI-dependent
manner. HSV-MSLN-infected Pan02 cell line induced activation and expression of [FN-y in MSLN-CAR T cell.
Our findings may reveal a mechanism that allows the combination of OVs and CAR-T to trigger and improve
CAR-T cell antitumor response in solid tumors in vivo.
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FIRAZERHHRICK 2T A b a7 4 —E 7 & e 7GR A T

i3 e SN ATV S RN S & /AN [ RN 170 T SR o S S N 87 S Y T - S
RS ME e

PHOERPEREIIET AT - MRER L V5 — S TRIRESS
PR & A A - MIRLEE AR SE T

S WO ERERRAET  WHE e B / AR BRE R

P HARERIRY: JLEAFSERE AR RITZEE

(155 & HiY] Duchenne®ff ¥ A b a7 4 — (DMD) (ZMEATPE CEAEDOF ZM & K F 2R L. WRIERAEICES
EIEREBTH S, DMD OFREELTICIZ. YA M7 4 URIBICIMA TEEREITESES LTWAED, A5Fa4 K
W X BRIE QBT S BN THRN LB 2 2 REREOMREI LT L, KLriZIhTTlT, &
PRI k3 2 B BRI Z JH W72 DMD € 7 VEIMIZ BT 2 FRMEZ S L Twb . RIFETIE. MSC ot
KREFEZHIBL T, FFEBMITIRI - KEFE D] HE 2 FE B MSC(AMSC) 12 H L. AMSC o 5z il % F1)
HI U 7= DMD IZX9 % S fill B3 0 W REVE % RS L 72

[5:] AMSCs &= 7 v 7 7 — VIR X 2 SIERIEE 2 0T L7zo RE RO 25% L W35 10 DMD € 7V mdx
< Ak MR AMSCs % BHIRIN BCES G- U W BRAT. 48703 X OV H BB RE. (O ARBEINT 217 - 720

[#58] AMSCsick 2 M2~ 27 17 7 — Y OSIEFIBTEYE DM Z in vitro ZRTH SN Lz £ Ty mde <7 AN
AMSCs ¥ 5% 47 72555, 5= Z1EDMD <X — 4 —CTd 5 ML CKAEAME T L. S5 5 IL-6 0%
L AF A Y ORBEH., KEMBRBEOBRE. fOSREORD. S H5ICM2x 7 a7 7 — Y OB EZ R
L. AMSCsZ & 2 £IEMHIREARB E N $720 AMSCs#5- %7 21385107 ARICBWTH, FFExEGHE Ik
RTHRWETZR L, 1Hd72 ) OEATHMES X R BT RS LRI L7z, S 512, OFEREMFTICL V. AMSCs
Peh< o 2B B EENERMHENFS O % BD 7. LLEOKED S, AMSCs #5102 & 5 F MR RES X 0N
BREAS R MM S h b 2 AR S h iz,

[#558] $h2W & © AMSCs DA RS 217572 DMD = ™7 Z1I2B W T, SIENZ ORI R B B Ak 0 8 % 25780
S, HEBAEITORES X OHVEIVRE SN2 4. DMD IS 28 72 e fillgiiik & LCIfET& %,
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P R L PR Tt P SV 5 V) B SRR R ISR M B IS & 2 I DRGSR D B

FOAEORERY R RETTL RN SRS ARE O REN B IaEL AW SN SR #T
BeOERS b S RHOAREES. WIOE EGEAC AR RIEL WMl mE°

PHARBRM KRR BRI AR

PHARER K BRI RN ARRIITEE
PHARBERKERRE BEERRER 5 RIRkE 5
PHARBRMRERPEE BAIIZER Wahkes bR s i
PHCREERERITET RIS T - Ml v Y — RIS
SRR A A A - MR AR ERT

(15 & HI] FBHRH IR (AMSC) &, FESHIAL L D KR ICHRINTEE T, Al b HwE EhThY, Zh
5 & H 7 72 A RN O Y MAIEH SN Twd, 22 THRAIE, 7 v b8 RFREIE 7V E2 T
v M AMSCBHIIZ 31T % M PRFERD 3 % Ba) L7z,

[J7:] HEPESD Z v + O RIEBIIRZ 90 7 I PHZE L. FHEIE#IC e b AMSC (1 x 1076 fil) 2 Rk X v x5 L7
SHHEREE LCPBS & ARSI G- Lo MR ZICIB VT, B LAREMmE, v oy N3k, Y-maze iRz
HaAT LRIBIZEHI L 720 BEZEARNE TTC Rk X D MlE Ly M IC 3 2 SIEtk e FT o 7B, fikEMIest O FF
fill 2 23 F- A2 I TS THT 2 720

DRG] MR RERE T Id, BT 3 HICB ) 2 BB RE B L OO B2 g#E 2 @D (p<0.05), vyay F
BRI FFER B3 H, 7H. 28 HIZHB W T IRBRCH A TER R ASER L7z (p<0.01)o 7=, FHEWH 28 H 1Tty
L7z Y-maze ik Cl&, MRLIAEHRE CRBATERD A BIC L5 L7z (p<0.01) o W HEHREZ He~TRIILIAHRE THREZEMAAR X
ARITHAL Tz (p<0.05. p<0.01). MGG P TIE, MIREHRIEIC S W OR MBS HBIC BT 5 Iha-1 EBLR
TNF- a JEBLOA B WH 2380 (p<0.05. p<0.05). ZMEMFGHIBEIIA IS LTz (p<0.01). ELISAEEIZ X
Z B IL-1 35 & OVIL-6 R EE b MIREHIC & ) AT LTwie (p<0.05. p<0.05),

[ | o0 R ML FERAEE 9 7V AC B\ Ty AMSCIR$E 512 & 9 HUISREVEH 2 4 L 7 OREERD R AVR S, R 78 8)
BRAE R RRHIBRRE O U A S 720 Z DR 72 2 Wl e e 703 Al 1L £5 D i PRFER A2 27 59 2 W REVEAVRIR S 7o
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A cryopreservation method to maintain the viability and cytotoxicity of highly
activated natural Killer-like cells

Yufu Xin, Yui Harada, Yoshikazu Yonemitsu

R&D Laboratory for Innovative Biotherapeutics Science Graduate School of Pharmaceutical Sciences,
Kyushu University

Background: Natural killer (NK) cells have an important role in defense against tumors. They can recognize and
lyse a wide range of tumor cells while showing little cytotoxicity to healthy cells. Although clinical trials of NK
cells-based immunotherapy showed success in blood cancers, it failed in solid tumors. We previously developed a
method to produce highly activated NK-like cells from peripheral blood mononuclear cells (PBMCs), which have
the potential to cure solid tumors. In clinical point of view, cellular products need to be cryopreserved to make
them an off-the-shelf medicine for availability in hospital. Although several studies demonstrated cryopreservation
of NK cells, they failed to maintain cytotoxicity. Similarly, we previously performed cryopreservation of the
activated NK-like cells, however, their cytotoxicity was dramatically decreased after thawing (Saito et al., Hum
Gene Ther Methods, 2013). In this study, we aimed to develop a new cryopreservation method to maintain not only
the viability but also cytotoxicity of the activated NK-like cells. For this purpose, we focused on the effects of
dilution solutions in thawing process, and attempted to identify the solution composition that can maintain the cell
viability and cytotoxicity of the cryopreserved activated NK-like cells.

Methods: After removing CD3+ and CD34+ cells from PBMC:s, the cells were cultured with KBM 501 (KOHJIN
BIO) medium for 14 days to produce the activated NK-like cells. They were cryopreserved using STEM-
CELLBANKER® EX and stored at -80°C for more than 2 days. Immediately after thawing at 37°C, cells were
incubated with various balanced salt solutions at room temperature for 3-3.5 h. Then, the cell viability and
cytotoxicity were assessed by flow cytometry. For cytotoxicity assay, the NK-like cells were co-cultured with
K562 cells at 37C for 2 h in RPMI medium (10% FBS).

Results: By comparing the effects of incubation with various balanced salt solutions on the cryopreserved NK-like
cells after thawing, we obtained following results: (1) Incubation with the solutions containing glucose or calcium
decreased viability; (2) Incubation with the solutions containing potassium and acetate maintained the cytotoxic
activity as well as cell viability; (3) For the protective effects on the viability and cytotoxicity, the solutions should
be pH > 6.4 and 247-484 mOsm.

Conclusion: Our results showed that incubation with a certain solution after thawing can maintain the viability
and cytotoxicity of the cryopreserved NK-like cells. This simple procedure provided a new practical cryopreservation
method for the activated NK-like cells. However, the underlying mechanism of the protective effects on the
viability and cytotoxicity is still unclear, and we are studying this issue.
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iPSHINIHIE I 7 0 7)) 7 2 W77 )V I 4 < — RIERANE % D Bl JE
1T TNV SN

AR R N SRR K2 1PS Ml R AF JE 3 [

R ICHECA O N D TV N A 2 —TEANE. BB TE LT Iaf FB (A B)EDSY V87 B2
PHCER L CHREERELZ T SR T EIREDHNTH L LEEZOLNTVWD, ZOFFE [TIvf NI Ar—
AR 1. $2ME S n7219804F 02 HHAEICE S T TlRA S s h, HRPTEL L OMREPER_S N TE22H, R
TERURI e G HHEIE A5 TE LT, PICIEA BOEBERICL > TELZ2EABONRZRDZICHOEDL T, &
ABEREDIE T I CTE LD o2 L OMEDDH L. ChTTOLZ L DERBBEHBOLRMITBVTH M. A fOEMI
PRISE DT LR OFIEBERTH ) . FIEICE S 204E0T 2> 5 OFEMZ VT 2 205 E oL ShTnd, —
JiTo A BOBRIIFMHEDOENTIED - TH MR T oMM R E KN TR <. B ABEEPAICERT 2 M5
ZHZI 707 7 OBMETEEIC X 2 MREBROPE;ERZZ LT E 2 b IREINTEL, 3707y 7iI3Mk
NBRBICERTAABEARCEIVBRETIEZA TS0 A pIllE s, HELAMIRI Z2u2) 70%
i SIS A5 25 T PR O MR O MBI 2 D1 X 237200, A ORI L L TRRBITECES L TWwEEZ 5N Twab,
AEFFETIXIPSHIMEZ AL T, A BOBREEEZMRL, 2 ORIENSZBECHERLAVI 207 7 OMEEAT
g, TN = —RIGRAGE OB ZREHRE L B 05 OB MO E, BIATFREREI 70 s ) 7ToOfE
WACH D ATV S, FIEFEMMIRLL ., B9~ OPSIEIEH 243 % M2 D% B 1X TLRA Z AR & 0 FRfH
ENTWBRIERMSNTEY, TLRATY ZFVOPHNZ L ) MI1BIFEEEZHEL, 2D A f OERICHED % 05
ENTVLBBOZHEAROBBMFEIIC L ) EEBREZ BRI LM OMER 2 R A5, AFEETIE, LMl
D7 MRER O P & BEBEEHIE O N E WS 5,
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SBFHCRANERIC 3BT 2 BAEEHANNVNR AT £ )V A DFRDOBGT

HIET 2 M i PO WAL IE BRI BT Ak AREL R KL e Ak
VHOROREEA  WR SR

PRMKREE S R B

SENLASAIGE R v & — T A ARG B
PRGUREERI RIS G A A TR B

[HR] SR AEBHANVRZAT L VA GAT AZD SWBFEEBACKH L THRTH Y. RIFHO T 4V 2
H L LT 2021 AE I EE AR IBIE C R L CRAE N (FY & 7 b "Ik, —# 4 teserpaturev). WINEIZEEAEIRIED AR
MENT2D T 4 N ABERE THIUSERRRO TV A 7 20—, e B REVED D % 25, A A B 2 WISk
RN EREPN—FVELRY) FAEBRFER SR TV RV, AR, BE IR Z VT 4 L 2 #%
LORRAEWE L.

[5:] GA7 A L A% DB 2 RO EBH Y A VA TH 5 T-01 Z 72 FEVAAMNIEE ¥ & —F5ei TR S ho 7z
HHOR AR CEH R A, ROMEZERIE. HMRERIE. CIC-DUX4ANE, B ANE) 2 502, 74 Vv ZADH
BB ILBGABR, in vitro OFRGHIRARI R, < 7 AR PSS € 7V & o RSN R L & B L 7z,

[ 5] BB cid, WTFhoWBEMRIZEWTD T-01 13 BAF 288 % /R8 L72o in vitro DFHITLRN H O #
A Cid. T-01% MOI 0.1 TR &2 2 &4 H HITIXIEIZ4ETORIEMNASEIR U7z B0 AIE & W0 A iE o> 2
T, Y AR TS EF VOB b7 720 EHEEDS mm & o BTy A VA Z WSS L2 A, TO01
V5 CRES; D52l e % R 7= (day 45 WE x5 CTRESC PWIE X 5/8 PE. HWARIIEANiE X 5/10 PEASH 2 )0

[Riam] ASATEHHT ™ 4 VA T-011%. BE O BA Bk WIERI I U CH M AaDUES R R 2 R L7ze AIFZERRIE. W
JEIZHS 27 4 0V 2O BIR AN L RE MWL 22 2 LM ENL, 2, HREGTH AR TRENE2
VI ERL, 74 VABREZBIRNEOD L HIERRICB T2 7TV A 2 AN =L 2 e HfEs b,
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The mechanism of novel oncolytic adenovirus serotype 35-mediated anti-tumor
effects

Ryosuke Ono!, Fuminori Sakurai', Hiroyuki Mizuguchi'->3+#

! Laboratory of Biochemistry and Molecular Biology, Graduate School of Pharmaceutical Sciences,
Osaka University

2 Laboratory of Functional Organoid for Drug Discovery, National Institutes of Biomedical Innovation,
Health and Nutrition

3 Global Center for Medical Engineering and Informatics, Osaka University

* Integrated Frontier Research for Medical Science Division, Institute for Open and Transdisciplinary Research
Initiatives (OTRI), Osaka University

Oncolytic adenoviruses (Ads) (OAds) are getting much more attention due to not only the efficient tumor cell lysis
activity but also efficient activation of anti-tumor immunity. Although almost all OAds are based on human Ad
serotype 5 (Ad5) (OAdS), OAdS has two concerns, which potentially attenuate the anti-tumor effects of OAdS.
First, more than 80% of adults have anti-Ad5 neutralizing antibodies by natural exposure to Ad5. Second, the
expression of the primary infection receptor, coxsackievirus-adenovirus receptor, is often declined on malignant
tumor cells. To overcome these drawbacks, we developed a novel OAd fully composed of human Ad serotype 35
(Ad35) (OAd35). Only 20% or fewer adults have pre-existing neutralizing antibodies against Ad35. OAd35 uses
CD46, which is a complement regulatory factor, as an infection receptor. Several studies reported that expression
levels of CD46 are up-regulated on malignant tumor cells. Previously, we found that although OAd35 showed
efficient in vitro tumor cell lysis activities on a wide variety of tumor cells, negligible levels of genome copy
numbers of OAd35 were found in the tumors following intratumoral administration, in spite of the efficient tumor
growth suppression of OAd35. These data suggested that other mechanisms different from virus replication in the
tumor were involved in the anti-tumor effects of OAd35. Since previous studies reported that Ad35 activated
natural killer (NK) cells more efficiently than AdS, we examined the involvements of NK cells on the OAd35-
mediated anti-tumor effects. Intratumoral administration of OAd35 in nude mice bearing H1299 xenograft tumors
resulted in significant increases in the infiltration of activated NK cells to the tumor. The increased infiltrations of
activated NK cells were not observed by OAdS5 injection. OAd35 also induced the infiltration of activated NK cells
to B16 mouse melanoma tumor in immunocompetent C57BL6/J mice and showed significant anti-tumor effects.
Furthermore, depletion of NK cells by pre-administration of anti-GM1 antibody significantly restored the tumor
growth following intratumoral administration of OAd35. The genome copy numbers of OAd35 in the tumors were
increased by more than 75-fold in the NK cell-depleted nude mice on day 21 after OAd35 administration. These
data indicated that NK cells cleared the OAd35-infected tumor cells, leading to efficient tumor growth suppression.
In conclusion, OAd35, which induces the anti-tumor effects via infiltration of activated NK cell in the tumors, is
expected to become an alternative cancer immunotherapy agent.
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Immunization with adenovirus-p53-transduced dendritic cell vaccine enhances
the antitumor efficacy of p53-armed oncolytic virotherapy in colorectal cancer

Motohiko Yamada', Hiroshi Tazawa'?, Satoru Kikuchi', Shinji Kuroda!, Kazuhiro Noma', Yasuo Urata®,
Shunsuke Kagawa!, Toshiyoshi Fujiwara!

! Department of Gastroenterological Surgery, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan

2 Center for Innovative Clinical Medicine, Okayama University Hospital, Okayama, Japan

3 Oncolys BioPharma, Inc., Tokyo, Japan

Background: Dendritic cell (DC) vaccine therapy is an immunotherapy that induces tumor antigen-specific
antitumor effects using tumor antigen-presenting DC. As the tumor suppressor p53 is the most frequently mutated
gene and mutant p53 protein is overexpressed in various cancers, mutant or normal p53 epitopes have been
expected to function as tumor-associated antigens. Vaccine therapy using DC transduced by a non-replicative
adenovirus expressing wild-type p53 (Ad-p53) has been shown to induce p53-specific cytotoxic T cells. We have
developed tumor-specific replication-competent oncolytic adenovirus OBP-702 that expresses the tumor suppressor
p53 gene and induces cytopathic activity against telomerase-positive tumor cells. In this study, we investigated the
combined effects of OBP-702 and vaccine therapy with Ad-p53-DC in murine colorectal cancer models.
Methods: To obtain Ad-p53-DC, bone marrow-derived cells isolated from the femur of C57BL6/J mice were
stimulated with IL-4 and GM-CSF for 5 days, and then infected with Ad-p53 for 2 days. Expression of DC surface
markers (CD11c, CD86, CD103, MHC-class IT) was analyzed by flow cytometry. In animal experiments, Ad-p53-
DCs were administered subcutaneously every week for 4 times before tumor inoculation. Then, subcutaneous
tumors were developed using murine colorectal cancer cell lines CT26 (p53 wild type) and MC38 (p53 mutant
type). OBP-702 was administered intratumorally every week for 2 times. Tumor growth was compared among 4
groups;1) control group, 2) Ad-p53-DC treatment group, 3) OBP-702 treatment group, 4) combination treatment
group. Tumor immune microenvironment was analyzed by flow cytometry and immunohistochemistry. To evaluate
systemic antitumor immunity, CD8-positive T cells derived from splenocytes were used for conducting a cytotoxic
T lymphocyte (CTL) assay, in which cytotoxicity was evaluated by analyzing the amount of extracellular lactate
dehydrogenase (LDH) released from tumor cells.

Results: Ad-p53-DCs exhibited a significantly higher proportion of cells with DC maturation markers (CD86,
CD103, MHC-class II) in CD11c-positive DCs compared to non-infected DCs. In murine CT26 and MC38 tumor
models, combination of Ad-p53-DC and OBP-702 significantly suppressed tumor growth compared to OBP-702
monotherapy, whereas Ad-p53-DC monotherapy did not suppress tumor growth compared to control group. Flow
cytometric analysis and immunohistochemistry revealed that combination therapy-treated tumors contained a
significantly higher proportion of CD45-positive hematopoietic cells, containing CD8-positive T cells, CD11c-
positive DCs, and F4/80-positive macrophages, compared to the other groups. CTL assay further demonstrated
that combination therapy significantly increased the cytotoxic activity of CDS8-positive T cells in the spleens
compared to the other groups.

Conclusion: Our data suggest that immunization with Ad-p53-DC vaccine enhances the antitumor efficacy of
p53-armed oncolytic adenovirus OBP-702 in murine colorectal cancer models probably via induction of p53-
specific antitumor immune response.
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WL b A WARY 7 =&l A DBHIEEICHT 2 25A ABGE IS ¥
BIH RRELT L OBE RSV OBEY wEOfC. B0 R SR ezt AR

VIRMEEERIR: - Je AT - o TR R
PRIV BERA: - KRB T A RERE - AR ARkl
S BIVE B - KRB TR ZER) - A dr ALK
RELJRE YN R i e

P KBRS - BREEA: - BRER AT My

5 Departments of Neurological Surgery and Radiation Oncology, University of California, San Francisco

BRRIL a4 VA2 ¥ — (RRV: Retroviral Replicating Vector) (&, ARG 2 &gy - B 21 2+
D, HRBET L LTEHED Y by VL7 I 2MLEEER (yCD) 2 L72RRV X, B4 2 MM Z Vv 7305
XTAETNIIBWTEVIRGEHBRIR EENBRIRE R T I LA WOt ko Tnd, 22T, EEZFLH
MLTWDA XOFTBWTH RRV VAR TIRBVHLE X 20 AT 4 XERES T 7BV T 280 RRV
(= ZHFEDAMLY & 7 F HHFNVHED GALV) %7z ABGEIE L0 AR 2 Bat Lz,

GFPF#BIRRV % Hl W72 METTld. M RRV & b A4 XIEHMRICE W TIRGURIE 2 RO B h o 72205, FHH w7210
RO A JEFEHRRIC BV TIEW TS T RRV ORI 2 &SR3k 2 20 FRICHHER BN IC B W i3 &g 10 H
% TIZ90% UL DSR2 72, RICHBEIEF yCDRBIRRV 2 H W2 Ba Tl IEFMIIICB W TIZRRV IC
X B BANA FIZRD o 7205, 4 R EHHNEMR TII VTN D RRV RYARIE AT & W FTERAR 5-FC ITARTE L 786/
Hugh 2 7z E ST XTI ZAEFVIZBWT, VY7 x5 —ERBRRV 2l NG 5%k X —
DUTITE o TRIFICBIZ L 72 L 2 A, WRRVIZIES N TH R X S BHERE L7z 4 XM R IR 2 v 72 )
TS~ 7 2 F N2 OB ERICB VL TIE. RRVIEFEHETIZWT RO A BB R0 Sz,

INBDOF—=%1k. RRVEH WD AHBEETHERLE POALRLT, 4 XOPABERICBOTCHHHATH Y.,
BRESSTFCHIRATRETHL I LERLTV S,
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Development of a novel CAR-T cell therapy targeting insulin-like growth factor I
receptor for lung adenocarcinoma

Shuji Mishima', Koichi Hirabayashi?, Yuta Maruyama?, Miyuki Tanaka?, Yozo Nakazawa?, Kimihiro Shimizu!

! Division of General Thoracic Surgery, Department of Surgery, Shinshu University school of medicine
2 Department of Pediatrics, Shinshu University school of medicine

Introduction

Insulin-like growth factor I receptor (IGF1R) is observed on the tumor cell membrane with high expression among
the various types of tumors. Although some kinds of IGF1R-targeted drugs have been developed against lung
adenocarcinoma, few clinical effects against lung adenocarcinoma were shown. On the other hand, high expression
of IGF1R might be related to short recurrence-free survival and the mechanisms of resistance of epidermal growth
factor receptor tyrosine kinase inhibitor. We have developed the ligand-based CAR-T cell therapy targeting IGF1R
using the piggyBac transposon system. Herein, we demonstrated the efficacy of IGFIR CAR-T against lung
adenocarcinoma in vitro.

Methods

The expression of IGFIR on the tumor cell membrane was evaluated using flow cytometry in 16 types of lung
adenocarcinoma cell lines. Then, co-culture experiments were performed with IGF1R CARTs and activated T cells
(ATC) against the cell lines with high expression of IGFIR. IGF1R CAR-Ts were generated by a non-viral gene
modification called piggyBac transposon method. Co-culture experiments were performed at an effector/target
(E/T ratio) of 4, 2, 1, 0.5, and 0.25. The antitumor efficacy of the co-culture experiments was evaluated on day 4.
IFN-y and IL-2 released by CAR-T cells in the co-culture experiments were evaluated by ELISA.

Results

Thirteen cell lines (81%) expressed IGF1R, while seven cell lines (44%) expressed over 90%. IGF1R expression
in H1355, H1568, and A549 was 100%, 99%, 95%, respectively. IGF1R CAR was expressed on an average of 40%
of T-cells on day 14. In the co-culture experiment against these tumor cell lines, it was shown that IGF1R CAR-T
cells could suppress the increase of every tumor cell line more than that of control. Moreover, cytokine release of
IGFIR CAT-T cells was higher than that of control.

Conclusion

In this study, IGF1R CAR-T using the piggyBac transposon system demonstrated well anti-tumor effect against
lung adenocarcinoma in vitro. In vivo tests are going to be planned in near the future.
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STING Activator 2°3’-cGAMP Enhances the Anti-tumor Efficacy of C-REYV,
an HSV1 based Oncolytic Virus

Patricia Angela Alvero Sibal'?, Shigeru Matsumura?, Toru Ichinose?, Itzel Bustos-Villalobos?,
Daishi Morimoto?*, Eissa Ragab Ibrahim?3, Mohamed Abdelmoneim?3, Mona AlHussein Mostafa Aboalela®?,
Nobuyuki Mukoyama>*, Maki Tanaka’, Yoshinori Naoe?, Hideki Kasuya®

' Nagoya University School of Science

2 Nagoya University Graduate School of Medicine Cancer Immune Therapy Research Center
3 Nagoya University Graduate School of Medicine Department of Surgery 11

* Nagoya University Graduate School of Medicine Department of Otolaryngology

3 Takara Bio Inc.

Recent researches have demonstrated oncolytic virus (OV) therapy to be capable of remodeling the
immunosuppressive microenvironment of immune cold tumors, making it a promising strategy to evoke an anti-
tumor immunity. Inflammations caused by viral infections activate host viral defense mechanisms including the
STING-IFNs pathway to eradicate viruses. Here, we show that although the STING activator, 2’3’-cGAMP was
expected to increase anti-viral immunity, the combination therapy of C-REV with 2°3’-cGAMP significantly
enhanced anti-tumor immunity. C-REV treatment followed by 2°3’-cGAMP treatment showed synergistic anti-
tumor immune responses not only in treated tumors but also in the non-treated distal tumors. Due to the mostly
defective STING pathway of tumor cells which prevents them from inducing IFNs, 2°3’-cGAMP treatment
permitted efficient viral replication inside tumor cells. Although 2’3’-cGAMP single treatment had little effect on
the recruitment of immune cells to tumors, combination therapy efficiently induced the proliferative KLRG1-high
PD1-low CD8+ T cell population and increased the number of activated dendritic cells (DCs). Moreover, tumor-
draining lymph nodes under the combination therapy contained significantly high numbers of CD44+ CD8+ T
cells which exhibited strong tumor antigen-specific cytotoxicity. Finally, combination therapy-treated mice that
eradicated primary tumors were resistant to secondary tumor rechallenge experiments. Taken together, our results
strongly suggest that C-REV combination therapy with 2°3’-cGAMP enhances systemic anti-tumor immunity.
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U7 A v A RGNS R R S M IS & 2 HilEs SR_IC B9 5 Bt
By BN L REEL AR RO I AL KD B2 B ]
VKRB AR R R

* R T A PSS - M - BT

SRR A B B T e v 47 —
IR B 27 85 3 1 27 BT FE A

(W55 - BRy] T4, ks (Extracellular Vesicle; EV) A5 H 2480 TW5b, EVIEEAMNkD & 87 %
M2 &EATEY ., MIMOBRIEEZH-TWb, ESHIEE. A4 VAEISIIBHEEVE YA VAT ) LT 4
WAY YNTEIEZFTTHL, FANVANTFZOLDENELTWEZ L MEIN TS, BEBREY 4 V2 H3 %
Je L 72BN D EV 2 LT 2 &% 2 205, IS ERTE Y 4 v 2 RSN 11K EV A3 5500 e <o FH4 28 fk 12
ED LI BRRERTHIE BEAEWHLLII o TWARV, £ TANETIE., BWEEMEYA VATHLL LY
AV A D&Y U 72 S 2353 % EV OBUIES RN R % iz, Z o4k 2 Ba Lz,

[Jiik] VA4 v 2% BI6MIIC MOIl TS S ¢, i Lif X 0 LA 7 4 v 2 &G BI6 ML 1K EV(Reo-EV) % i
BT X D L L 720 Reo-EV % HAEMMIKLIC VR S, BMIBAN R 2G5 % & L IS, Bl ~ »7 X IZREHIR
WG L, AR, WEICBIT 5 LA 74V ZOMHEREEMILO 7 K b — ¥ 22T L7,

(W3] LA w4 V2% BI6HIILIC MOIL THE S8 7: L 2 A, WISHRMIBIRBIR SN ado72b DD, K3 Ll
X0 BEGEZ A L7z Reo-EV NN S N 7zo Reo-EVIE, FRERMMINLITH L. VA7 4 VR L ABEOBRMBR) R %2R
L72o Reo-EV IZEFIRIIFE G- 8. B PIESOREZ A RICHHI L. EENTIEIA VRS VRIRIA VAT ) Ay 7
28— 3O M S iz,

[ian] Lo A4 2 &dgeth, TSRO BRI S 2HiIC 5K 4 VADEV EME/EH L-REBTRBERTWS
LR ENT, E5HIT, Reo-EVIZL A YA VA EFABREOHIEENE2ET 5 LRSI,
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Glioma IZ%9" % 55 2 Y REIC/Dkk-3 385 FFEBLT 7/ 7 4 W A & bevacizumab D HF Ik

A RTLOIREE WEL OBME OAZS KA ANEL MR MR AW REEL OBIE AEKIE A3 #ES
g B

VRIS R AR
PIEAREER R AR R
SRR F 2N FREER A ) R—Ya vy v —

[iZU®iz] METldReduced Expression in Immortalized Cells/Dickkopf-3 (REIC/Dkk-3) 5B 7 7/ 7 4 VA (Ad-
REIC) O glioma 3 2 PG R OME 217> CT& 720 BIE. E214CAd-REIC (Ad-SGE-REIC) 28BHFEE N T
Wb, 4, A 1X Ad-SGE-REIC & 5t VEGF $ifk T3 % bevacizumab D P IZ & 2 HUESRIR IO W THRE 217>
726

[J51:] Gliomaifutk (U87 A EGFR. U251, MGG8. MGG23) %1f#i)JH L cytotoxicity Z&#ili L7zo 757/ 74 M A 1Z
Ad-SGE-REIC & i\ 720 JEH:HE  migration 1Z double chamber assay B2 CEMli L7720 $72. X— K= 7 205K
\2U87 AEGFRZBMi L. 4% (control#. bevacizumab#. Ad-SGE-REIC (SGE) #. fFHI#E) (2) 72, Bhitk
5HH & 2 bevacizumab Z BREPINC, F 72, 7 H HIZHEE IS Ad-SGE-REIC 28 5- L. & BEO A AF I 2 g L
726

[# %] Cytotoxicity 2722 24, WITFNOMMBIKICBWTDH . SGE#E & HF AL CHEEHILIZ L TRV E#aIE
%7Kk L72o Double chamber assay Tld. bevacizumab 2 & Z{HHE, SGEREIZ BT BHEEMEIVRENT. BEH
HTlX. bevacizumab #FHEMR M Z ¥ 2 5 2 L HTE 725 Tube formation assay {2 T angiogenesis Z#iX7z& 2 5,
BEBEIC B O TEIHICENH ST zo U7 A EGFR @ nuclear beta-catenin ®F8¥ % iil-X72 & 2 %, bevacizumab %,
SGEFIZBVWTHBIIKTLTH Y, PFRABETIZS BT LTz, In vivo TIE. FRHRHICE W THRE 2 AL B
DIEEHDRD H Tz,

[#35] Ad-SGE-REIC & bevacizumab Z i35 2 £ 12X V. gliomalZxt LE IR R 2R3 g EARIB S h
720 BUE. Ad-SGE-REIC % i\ 72 F158 glioma S I2 K3 2 1B R & 47> T %o
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Metabolic reprogramming by anti-mitochondrial agent promotes sensitivity to
oncolytic adenoviruses in non-glycolytic pancreatic cancer

Ryohei Shoji!, Hiroshi Tazawa'?, Satoru Kikuchi', Shinji Kuroda', Ryuichi Yoshida!, Yasuo Urata®,
Shunsuke Kagawa!, Toshiyoshi Fujiwara!

! Department of Gastroenterological Surgery, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan

2 Center for Innovative Clinical Medicine, Okayama University Hospital

3 Oncolys BioPharma, Inc., Tokyo, Japan

Background: Pancreatic ductal adenocarcinoma (PDAC) is one of the most lethal cancers. Despite recent advances
in multi-agent chemotherapy for the treatment of PDAC, the overall 5-year survival rate is still less than 10%.
Oncolytic virotherapy has recently emerged as a novel therapy to induce tumor-specific lytic cell death. We recently
demonstrated the antitumor effect of telomerase-specific replication-competent oncolytic adenoviruses OBP-301
and p53-armed OBP-702 in human PDAC cells. However, the sensitivity to oncolytic adenoviruses has been
suggested to be modulated by metabolic phenotypes of cancer cells. In this study, we assessed the sensitivity to
OBP-301 and OBP-702 in human PDAC cells with different metabolic phenotypes and the therapeutic potentials
of combination therapy with oncolytic adenoviruses and metabolic agent against virotherapy-resistant PDAC
cells.

Methods: Two glycolytic human PDAC cells (MIA PaCa-2, PK-45H) and two non-glycolytic human PDAC cells
(PK-59, Capan-2) were used in this study. The sensitivity to oncolytic adenoviruses was analyzed by the XTT
assay. The virus replication and p53 induction were analyzed in virus-infected PDAC cells by real-time RT-PCR
and western blot analysis. The effect of metabolic reprogramming from non-glycolytic phenotypes to glycolytic
phenotypes in virus sensitivity of PDAC cells was analyzed by exposure to hypoxia and low glucose or by treatment
with anti-mitochondrial agent (CPI-613). Subcutaneous PDAC tumor models with glycolytic MIA PaCa-2 cells
and non-glycolytic PK-59 cells were used to evaluate the antitumor effect of monotherapy with oncolytic
adenoviruses or combination therapy with OBP-702 and CPI-613.

Results: Glycolytic PDAC cells were sensitive to OBP-301 and OBP-702, whereas non-glycolytic PDAC cells
were less sensitive. Virus-mediated expression of E1A and p53 was significantly higher in glycolytic PDAC cells
than non-glycolytic PDAC cells. Exposure to hypoxia and low glucose or administration of CPI-613 induced the
metabolic reprogramming from non-glycolytic phenotypes to glycolytic phenotypes in non-glycolytic PDAC
cells, resulting in the increased sensitivity to oncolytic adenoviruses. In contrast, glycolytic PDAC cells maintained
the glycolytic phenotypes after exposure to hypoxia and low glucose or administration of CPI-613. In vivo
experiments demonstrated that glycolytic MIA PaCa-2 tumors were more sensitive to oncolytic adenoviruses
compared to non-glycolytic PK-59 tumors. Moreover, combination therapy with OBP-702 and CPI-613 significantly
suppressed the tumor growth compared to monotherapy in non-glycolytic PK-59 tumor models.

Conclusion: Our results suggest that non-glycolytic PDAC cells are less sensitive to oncolytic adenoviruses than
glycolytic PDAC cells. Combination of anti-mitochondrial agent CPI-613 would be a promising antitumor strategy
to promote the antitumor efficacy of oncolytic adenoviruses against virotherapy-resistant PDAC cells with non-
glycolytic phenotypes via induction of metabolic reprogramming.
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Novel armed oncolytic HSV exhibits strong antitumor effects that lead to complete
tumor regression

Mohamed Abdelmoneim!2*, Yoshinori Naoe!, Eissa Ragab Ibrahim!>*, Mona Alhussein Aboalela'->?,
Shigeru Matsumura', Maki Tanaka®, Hideki Kasuya!

! Cancer Immune Therapy Research Center, Graduate School of Medicine, Nagoya University, Nagoya, Japan

2 Department of Surgery II, Graduate School of Medicine, Nagoya University, Nagoya, Japan

3 Department of Microbiology, Faculty of Veterinary Medicine, Zagazig University, Zagazig, Egypt

4 Faculty of Science, Tanta University, Tanta, Egypt

> Medical Microbiology and Immunology Department, Faculty of Medicine, Zagazig University, Zagazig, Egypt
¢ Takara Bio Inc., Kusatsu, Shiga, Japan

We have developed the new armed oncolytic virus (OV) carrying three cytokines. The cytokines were selected
among various combination, and IL7+CCL19+IL21 or IL15+ CCL19+IL21 were considered as the best two
combination for more potent antitumor effects. The backbone of this armed OV is a natural mutant of HSV-1,
C-REV (canerpaturev, formally known as HF10) with which more than 170 patients were treated in the clinical
trials for melanoma, pancreatic, breast, and head and neck cancers. The armed cytokines are expected to increase
adaptive antitumor immunity, especially T cells and dendritic cells. Intratumoral administration of cytokine armed-
C-REVs led to dose-dependent antitumor effect in SCC-VII and Pan02 murine tumor models. In the SCC-VIIL
model, Three of six mice treated with IL-7-CCL19-1L-21 armed-C-REV achieved complete tumor regression, and
two of six mice treated with IL-15-CCL19-IL-21 armed-C-REV achieved complete tumor regression, whereas
only one of six mice achieved complete tumor regression after treatment with C-REV. Next, we conducted bilateral
tumor models to examine whether localized activation of immune responses by cytokine armed-C-REVs affects
systemic immunity. The growth of the contralateral tumor was suppressed as much as the cytokine armed-C-REV
injected tumor, suggesting that the antitumor response in the contralateral tumors is due to immune responses
caused by tumor-infiltrating lymphocytes. Infiltration of cytotoxic T cells and cDC-1 were increased in the injected
tumor and the contralateral tumor, whereas T-regulatory was decreased in the tumor. Furthermore, no increase in
blood cytokine levels was observed after cytokine armed-C-REV treatment. From these results, cytokine-armed
C-REVs are highly safe oncolytic viruses with a strong antitumor effect.
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Retroviral replicating vector-mediated prodrug activator gene therapy for lung
cancer

Kei Hiraoka'?, Hiroki Kushiya!, Tomohiro Suzuki!, Kazuho Inoko!, Akihito Inagaki®, Hiroki Niwa',
Katsunori Sasaki!, Toru Nakamura!, Takahiro Tsuchikawa', Toshiaki Shichinohe!, Noriyuki Kasahara®*,
Satoshi Hirano!

! Department of Gastroenterological Surgery II, Hokkaido University Graduate School of Medicine

2 Department of Clinical Research, National Hospital Organization (NHO) Hakodate National Hospital
3 Department of Neurological Surgery, University of California, San Francisco (UCSF)

* Department of Radiation Oncology, University of California, San Francisco (UCSF)

Background: Despite the recent development of tyrosine kinase inhibitors and immunotherapy, lung cancer (LC)
remains one of the most difficult malignancies to treat, and new therapeutics and treatment strategies are required.
Retroviral replicating vectors (RRV) are capable of highly efficient replication and transduction in cancer cells.
Prodrug activator gene therapy with Toca 511 (vocimagene amiretrorepvec), an RRV encoding yeast cytosine
deaminase (yCD), which converts the prodrug 5-fluorocytosine (5-FC) to the anticancer drug 5-fluorouracil (5-
FU) within Toca 511-infected cells, has been shown to achieve significantly enhanced survival benefit in a variety
of preclinical tumor models. In an international randomized Phase 2/3 clinical trial for patients with recurrent high-
grade glioma, Toca 511 and 5-FC treatment did not meet its endpoints overall, but demonstrated highly promising
evidence of survival benefit in pre-specified patient subgroups. Additionally, a Phaselb clinical trial for patients
with advanced solid tumors and lymphoma suggested possible activity in these heavily pretreated patients.
Therefore, we evaluated the therapeutic activity of RRV-mediated prodrug activator gene therapy in human LC-
derived cell lines and in a preclinical model for lung cancer.

Methods: We first quantitated the replication kinetics of RRV in human lung cancer cell lines (A549, H226 and
SBC-3) and mouse LC cell line (Ex-3LL). Human and mouse LC cell lines were infected with RRV expressing the
GFP marker gene (RRV-GFP) at a multiplicity of infection (MOI) of 0.01, and analyzed by flow cytometry. Next,
we evaluated in vitro cytotoxicity in these cell lines by MTS assay after exposure to different concentrations of
5-FC after transduction with Toca 511. Finally, we evaluated in vivo therapeutic efficacy of Toca 511/5-FC prodrug
activator gene therapy in a subcutaneous tumor model and an orthotopic pleural dissemination model.

Results: In both human and mouse LC lines, RRV-GFP infected at MOI of 0.01 showed rapid viral replication
resulting in high levels of transduction, as indicated by the percentages of GFP-positive cells reaching nearly 90%
over time. In MTS assays, the viability of Toca 511-transduced cells was reduced by approximately 80% after 3
days of exposure to 0.ImM 5-FC prodrug, as compared to control cells. Furthermore, in subcutaneous tumor
models, the Toca 511/5-FC treated group showed significant tumor growth inhibition compared to control groups
(p<0.0001) with 80% showing complete tumor regression. In the orthotopic pleural dissemination model, the Toca
511/5-FC treatment group showed prolonged overall survival (p=0.0138) compared to the control group.
Conclusion: These in vitro and in vivo data suggest that RRVs are highly efficient vehicles for delivering
therapeutic genes such as yCD to lung cancer cells, and Toca 511/ 5-FC treatment has potential as a novel
therapeutic strategy for human lung cancer.
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Retroviral replicating vector-mediated gene therapy activates anti-tumor immune
responses in an immunocompetent murine pancreatic cancer model

Hiroki Niwa!, Toru Nakamura', Hiroki Kushiya!, Tomohiro Suzuki!, Kazuho Inoko!, Kei Hiraoka'?,
Akihito Inagaki®, Takahiro Tsuchikawa!, Toshiaki Shichinohe!, Noriyuki Kasahara**, Satoshi Hirano!

! Department of Gastroenterological Surgery II, Hokkaido University Graduate School of Medicine
2 Department of Clinical Research, National Hospital Organization Hakodate National Hospital

* Department of Neurological Surgery, University of California, San Francisco

* Department of Radiation Oncology, University of California, San Francisco

Background: Pancreatic ductal adenocarcinoma (PDAC) is one of the most lethal cancers. Even with modern
multidisciplinary treatment regimens, its clinical outcome remains poor. Thus, novel therapeutic strategies need to
be developed. Prodrug activator gene therapy with Toca 511, a tumor-selective retroviral replicating vector
encoding an optimized yeast cytosine deaminase (yCD) prodrug activator gene, is a new strategy currently under
clinical evaluation for high-grade glioma. Toca 511 exerts direct anti-tumor effects through intratumoral conversion
of the prodrug 5-fluorocytosine (5-FC) to the active drug 5-fluorouracil (5-FU) by its encoded yCD enzyme.
Recent studies have demonstrated that ‘bystander’ effects of Toca 511/5-FC treatment can also induce anti-tumor
immunity by eliminating immunosuppressive cells within the tumor. Because many patients with PDAC develop
metastatic lesions, activation of systemic anti-tumor immunity may improve outcomes. Therefore, in this study, we
evaluated therapeutic efficacy and anti-tumor immune responses activated by Toca 511/5-FC prodrug activator
gene therapy in an immunocompetent murine PDAC model.

Methods: We established bilateral subcutaneous tumor models by inoculation of the syngeneic murine PDAC cell
line Pan02 in both flanks of syngeneic C57BL/6J mice. Tumors inoculated into the ipsilateral flank were initially
transduced with Toca 511, while contralateral flank tumors were not initially transduced. Subsequently, the
treatment group received intraperitoneal injections of 5-FC, and PBS was administered to the control group. Tumor
size was measured twice a week, and qPCR of tumor tissue was performed to quantitate vector integration. For
CTL assays, CD8+ T effector cells were isolated from splenocytes and cocultured with Pan02 target cells at
effector-to-target cell ratios ranging from 0:1 to 30:1, and cytotoxicity was determined. Immunopathologic analyses
of RRV-uninfected contralateral tumors was also performed by immunohistochemical staining with mouse anti-
CD4, -CD8 and -FOXP3 antibodies. The number of positive cells per was counted in five randomly selected high-
power fields in both the center and periphery of the tumor.

Results: We first evaluated whether initially untransduced contralateral tumors might subsequently become
infected over time. However, qPCR analysis showed little or no Toca 511 infection in contralateral tumors.
Nonetheless, in addition to complete suppression of Toca 511-infected ipsilateral tumor growth following 5-FC
prodrug treatment, partial inhibition of uninfected contralateral tumor growth was also observed. In CTL assays,
the 5-FC treatment group demonstrated higher CD8+ T effector cell-mediated cytotoxicity against Pan02 target
cells than the control group. Immunohistochemical analysis also showed significantly higher CD8" and CD4* T
cell infiltration in the 5-FC treatment group compared to the control group.

Conclusion: These data suggest that Toca 511/5-FC treatment can induce systemic anti-tumor immune responses
in this syngeneic immunocompetent PDAC model, and that induction of tumor-specific CD8+ T effector cells was
associated with therapeutic efficacy and tumor growth inhibition even of Toca511-uninfected contralateral lesions.
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Tropism of Adeno-Associated Virus toward Neural Stem Cells in Gerbil
Hippocampus

Yoshihide Sehara!, Yuka Hayashi'?, Ryota Watano!, Kenji Ohba!, Kuniko Shimazaki?, Kensuke Kawai’,
Hiroaki Mizukami'

! Division of Genetic Therapeutics, Center for Molecular Medicine, Jichi Medical University
2 Department of Neurology, Jichi Medical University Saitama Medical Center
* Department of Neurosurgery, Jichi Medical University

[Background] Tropism of adeno-associated virus (AAV) vectors is determined by the amino acid sequence of viral
capsids.

[Objective] The purpose of this study is to determine the tropism of natural serotypes of AAV, including AAV2, 5,
and rh10, toward neural stem cells of the hippocampus.

[Material and Methods] Four-week-old male gerbils were administered with 1.5 x 10'° viral genomes of AAV
solution (AAV2, 5, or rh10) carrying green fluorescent protein (GFP) or phosphate-buffered saline (2 pl) into the
right dentate gyrus using stereotaxic apparatus (n = 3, each). One week later, the animals were decapitated under
deep anesthesia, and the brains were sliced into 10 pm-coronal sections for immunohistochemical analysis.
[Results] The brain sections showed that the GFP-expressing area of the AAVrh10 group was the largest followed
by AAVS5 and AAV2 (AAV2: 0.3 + 0.2 mm?, AAVS: 2.2 + 0 mm?, AAVrh10: 4.7 + 0.2 mm?, p<0.001, significant in
sham vs AAV2, AAV2 vs AAVS, and AAVS vs AAVrh10). Next, the immunohistochemical analysis showed that
the number of SOX2/GFP double-positive cells in the dentate gyrus was significantly higher in AAVS compared
to AAVrh10 (AAVS: 73.3 £4.8 /slice, AAVrh10: 46.3 + 10.5 /slice, p<0.05). In contrast, the number of NeuN/GFP
double-positive cells in the dentate gyrus was significantly higher in AAVrh10 compared to AAVS (AAV-5: 13.6 +
5.9 /slice, AAV-rh10: 143.4 = 19.9 /slice; p<0.001). Few double-positive cells were found in the AAV2 group in
this study.

[Conclusions] AAVS showed higher transduction efficiency toward neural stem cells of dentate gyrus compared to
AAVrh10. In contrast, AAVrh10 showed higher transduction efficiency toward mature neurons compared to AAV 5.
Overall, this knowledge will be useful for the choice of viral serotype to undergo safe and effective gene
transduction.

289

=)
-
o
=
7]
(4]
w»
7]
Ll
=)
=]
=
<




Oral Session 1V. Vectors®
OR-27

Systemic therapy for Fabry disease using AAV vector

Yuka Hayashi, Yoshihide Sehara, Ryota Watano, Kenji Ohba, Hiroaki Mizukami

Division of Genetic Therapeutics, Center for Molecular Medicine, Jichi Medical University

[Objective] Fabry disease is an X-linked lysosomal storage disease caused by deficiency of a-galactosidase A
(a-GLA). Enzyme replacement therapy and molecular chaperone therapy are available, although they need to be
administrated permanently because of their short half-time. The aim of this study is to assess efficacy of adeno-
associated virus (AAV)-mediated gene therapy for Fabry disease.

[Methods] We confirmed the efficacy of AAV9 vector containing human a-GLA gene by intravenous injection into
6-weeks-old male a-GLA knockout (KO) mice. Plasma a-GLA activity was analyzed by fluorescence-enzymatic
activity assay 3 and 8 weeks after injection. Animals were killed 8 weeks after injection for a-GLA activity assay
and quantitative PCR of brain, heart, liver, and kidney (n = 7-8, each group).

[Results] The AAV-treated mice showed significantly higher a-GLA activity in the heart and liver, compared to the
wild type mice (brain: [wild type] 62.62 + 4.18 nmol/h/mg protein, [vehicle] undetectable, [AAV9] 6.41 + 1.59
nmol/h/mg protein; heart: [wild type] 2.37 £ 0.17 nmol/h/mg protein, [vehicle] undetectable, [AAV9] 9.75 £+ 3.65
nmol/h/mg protein; liver: [wild type] 26.57 + 0.78 nmol/h/mg protein, [vehicle] 1.80 + 0.29 nmol/h/mg protein,
[AAV9] 46.77 + 5.06 nmol/h/mg protein; kidney: [wild type] 16.71 + 1.38 nmol/h/mg protein, [vehicle] 1.55 +
1.29 nmol/h/mg protein, [AAV9] 6.63 + 1.58 nmol/h/mg protein). The vector genome copy numbers per diploid
genomes significantly increased in the all four organs of AAV-treated mice (brain: [wild type] 0.05 = 0.01, [vehicle]
0.13+0.01, [AAV9] 0.67 + 0.17 ; heart: [wild type] 0.03 = 0.01, [vehicle] 0.02 + 0.00, [AAV9] 2.30 + 0.74 ; liver:
[wild type] 0.04 £ 0.00, [vehicle] 0.08 £ 0.01, [AAV9] 186.75 £ 82.89 ; kidney: [wild type] 0.01 £ 0.00, [vehicle]
0.04 + 0.00, [AAVO9] 1.25 + 0.53).

[Conclusions] Intravenous injection of AAV vector will be a promising gene therapy for patients with Fabry
disease. Because the a-GLA activity expressed by the delivered gene was insufficient in the brain and kidney of
a-GLAKO mice, we need further experiment to find the appropriate serotype or administration route of AAV
vector.
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= 7 A BRI RIGEE R B NI IR AR 3 & BB T EAPRELHIBIAAVZF Y ST F
CereAAV DBFE

M R, R BABI WY MLZE B OREML WL R SR RA S A S B Wi,
WEF i

5 71734 F R &

TFIBET A VAR F— (AAV) &, FRKOFESZMBC SRR L S EETHEAPWERTH Y. FERHEET
REEDROED S, MA REBZNHRE LTE  ORHK L OHRRBEAER S N Twd, AAVIIZHH MRS 2
GUMENRE LB ETEACISHOWONLMERTH H25 RebMiERE LTAAV2ERIKTH S AAV2-BRI
X, EHEGICE VMBI L CEBEASNLZ EXWMEEINTWVWS, L2 LAY 5, MIMEEM 282 <
HRRAIRSRICRD R I R T A TE 2 AAV2ERKRIZ T Z2MEN RV £ T HAIZAAV2IIMFER 2T,
PR E LB B AAVAR Y ¥ —DOR3E & hdr Tz,

A NVARTRMZTG VT LARTF FR2BENERTIANVATA T —2HOER#ELEICL Y, = 2RI
MEILBETEATREZAAV2F ¥ 7Y FERKAAVZM) % [ E L7 AAV2mt 2 < 7 R IZHIRNES L
(1x10712 vg). 458 #% D AcGFP BIZTHRBZMNT L7722 2 A, AAV2mtIX 5B TIZAAV2 RIFAAVIRGREL D &
AR THHE 72 AcGFP BBV S, FRCHEE LOBURICB W TRIS R P > 720 720 SO AcGFPREHIZ. <
77 2 i PN ORI I R B N LA A B2 TS 72D S 7225, ZDMBDMINBIZIZRD S e d o720 <7 AMHNO AAV2mt
) LEE. AAV2 R ONAAVY & IR LT, R 2N 25045 K OS50 15 & i o 7245 IO AAV2mt 7 7 2 & i3,
AAV2 X D) BHFE KD o720 TRODORED S, DR E X MICBIZT-HEANTE, FFEAOBIETHEADL N
AAV2mt % CereAAV™ L 431, BUE. ¥~ —Ft v MIBWT Cere AAVM OMBIE T HAFHIIZEB L TWbH, Bk
DFER I D, CereAAV™MIZ, MEMNRE LABEETEARY ¥ =L LTHEFICHHZY =V ER DI EFMESN
%o
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IV VIRE 7 VBRI R LPCAT4/LPLATI0 DB RN LRI X 5. 275085 R
ETFI T AT B IEERE OB

WK 230N AN W SRR R B kL e REE S AT MR STEC, KIET #ZYN
M T, FH REL b fi

PRBERARPIAETR, B € F— A 5 R, P KBRS RE B A0 e R, Bt - fHE - SRIEWZEIT.
P RBREE BB TS v & — ¢ KBRS H I BRI e, T IR BB A JE & > & —,
WV U R T

WA, MR 2 EOATEEEROFMBRHICB VT, IREZ2WHK T 2 RROZ MR ShTwb, ARED
FELZIRETHS ) VIREE 2RO EA L. RTBOMAGDORIZXE D EHEOY Y IRESGFIEST 5. VU VIRE
OMF O, BRIET VI —VERDIERREELR EOFRE - #EICES 752 LAHMESIN TS, £2 T,
PEACH O PO TH 2 IFIRICBWTY) VIREOMB 2 2L 85 2 Lid. BIRWICH T2 hBmIconds L
E Ao AWIETIE. V VIREOZHEZ LT AR [V V) VIRET Y VERBEEE] 00 LDOTHY ., FEICE
W T I Bl & 284 72 W lysophosphatidylcholine acyltransferase 4 (LPCAT4) /lysophospholipid acyltransferase 10
(LPLATI10) Zf#H L7zc #L T, LPCAT4/LPLATIO0 ZHiRIHE TN <7 A DIIE TP &2, 2R Rm I3
53w Bt Lz,

LPCAT4/LPLATI0O # SRS &Ly ¥ —L LT, DRNZHZE L7z, IFEEEIMEC, BIICE > THW®IE T
ERBNRELZG R 7 5/ 7 4 VA (adenovirus; Ad) N2 ¥ — (Ad-E4-122aT) %#IRL. LPCAT4/LPLATI0 % #
L7 AdNRZ ¥ — (Ad-LPCAT4/LPLATI10) #8720 L7z AR 7 —ZMRE T 7 IV~ 7 2R
5L, 2BMBONECB T YIREO G THZHEAK 7O V757 4 —EHEBSMBEIZIDVMELZEZ A, Ad-
LPCAT4/LPLATI0# 5- 8 TIXZ M A AR Z A3 5 ) YIREBML Tz 2RBRIEICHN 3 2 BB E W5
728, BEAMRBEZIT 572 25, Ad-LPCAT4/LPLATIOM 1z > bu— VL kB L €, IBE O EARERH T
HoHLEBIT, A VR VW EOMIMA R ENT, L2A > Ty LPCAT4/LPLATI0 OIS B 2 W3k, &
B LR 2 3 5 2 LR &z, Bl Xy, LPCAT4/LPLATIO KA R OB IZHG 5 &b, 2005
BRI T BB LIRS —7 >y b &R R S,
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Successful Re-administration of Adeno-associated Virus Vectors to Change the
Serotypes in Mice

Nemekhbayar Baatartsogt!, Yuji Kashiwakura!, Takafumi Hiramoto'!, Morisada Hayakawa'?,
Nobuhiko Kamoshita'?, Tsukasa Ohmori'?

! Department of Biochemistry, Jichi Medical University School of Medicine, Tochigi, Japan
2 Center for Gene Therapy Research, Jichi Medical University, Tochigi, Japan

[Background] Intravenous administration of adeno-associated virus (AAV) vector is a promising gene therapy
approach for monogenic diseases. However, re-administration of the same AAV serotype is impossible due to the
induction of anti-AAV neutralizing antibodies (Nabs) after initial AAV treatment.

[Aim] To examine the feasibility of re-administration of AAV vectors to change the serotypes.

[Method] We intravenously administrated AAV3B, AAVS, or AAVS vectors harboring human factor IX targeting
liver to C57BL/6 mice (0.5 x 10'"/kg), and then assessed the emergence of Nabs in serum. The mice then received
the same dose of secondary AAV vectors expressing the secretory type of NanoLuc. The success of secondary
transduction into the liver was assessed by serum NanoLuc activity.

[Results] We confirmed that re-administration of the same serotype was not possible for all serotypes. The highest
neutralizing activity Nab in serum was induced by AAVS treatment compared with other serotypes. However, the
Nabs elicited by the first AAVS treatment did not abolish the transduction with AAV3B and AAV8 (0/12). Secondary
administration in all mice treated by AAVS was succeeded with AAV3B or AAVS8. Conversely, the re-administration
of AAVS could be succeeded in all mice treated with AAV3B and AAVS. The effective secondary administration
of AAV3B and AAVS8 was also observed in most mice treated with AAV8 and AAV3B, respectively. However, few
mice developed Nabs cross-reactive with the other serotype (2/12, AAV3B Nab in AAV8-treated mice; 1/12, AAV8
Nab in AAV3B-treated mice).

[Conclusion] Secondary systemic administration of AAVs targeting liver transduction was successfully achieved
by switching AAV serotypes in mice. Considering the re-administration of AAV vectors to patients who have failed
to respond to initial gene therapy or who have lost therapeutic effect over time, it is crucial to develop different
AAV preparations targeting for one disease.
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777 BifEY A N ASZER AAVR 2RI L7zl fil 7 AAVRREROBSE
WO ORELFL UER ORI EHOBP. SR REAL MR BEEL HBR O E. RN RS

WY — k&t

77 RET 4 VA (AAV) X7 F =@ ZEFE L. BETHEEHERELE LTSN TYwS, AAV 12
AR A RIS ASIEAE L. KEBMd AAV 284k (AAVR : KIAA0319L) & Ofs& %4 L CHIB~NEA L CTi&es
%o AAVR L OMEAEMIZE Y AAV OB REE iU, BREREZ AT 2 RMIER AAV Z2HE - 5 T& %,
ZITHEHEOIE, AAVR 25 VICHEIL LT 74 =F42u~x 75748525 (BLF. AVR #524) ZB%L
726 AVR A5 2 %M L. LT AAV 205 2 1A SE20L, pH 2 FIFT AAV 2EMT 52T,
AAVOWBAE MR LIce AT FOT IV RICEREEA LI AAVERKO G 2R AL 25, FHER kD
IR & R L ISR SN2 05, AAVR 24 L7222 CE 2 2 VR E Nz, 512, K
R Efirh o AAV OBIIZHEIIL, KBRS LRLIEBTOAAVERERDOE=F) ¥ 7 & fRIZL
720

AVRAZ 2, —BWET 74=7427ux 7574 —F bk pHHEEMTH I 2 2860, pHZ FIFTAAV
Bl (BRENL) 350 LALADS, BETICBWTAAVIZMESEALL., BEEFMETTI Mo TY
bo T, L VRMAREIETAAVZBHT 2 HEEZHRE L7,

MENZED, VF Y FTHBAAVRE AAVIZA N YT A4 F VI X 0 PRAMEDIN 1352 & 05bd oz, 22T,
B2 52 L 2 HIIZ, Mie o PR (pH6.09.0) 12X 5 AAVEEZME L. M. FL—MHbL
CIRBREOSERBEZ TLRERICE Y. AAVOT LA TOBRMZMHRE Lz, 510, BELAZAAVIZREHL
TZAAV E B L TRWIELEREZ A LTV, AHMZHWAZ LT, —BINCAH SR TOABRBEHICE 5 AAVD
ZEVEEPIHCE, HME, BFA4 ¥ —RAAVORBICHHEEZ SN,
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77 2WE7 A VA (AAV) X275 —=RF-O BN S AT L DR
B A, RIE BT R HE

HRURFAERH AR TE AR - - MIlBHR L > & — 0 F B R0 0

b b BEEAEKRANET S AAV RS X IR MRS RE R IR A VA TH Y. ZORMB RN
F—THAHAAVRYZ ¥ —D 7 4 VAT ) A LIRS Nz HINHEE T ORWRER D S REP DA R I 85 TiHE
HRZ 5 =L LT Oh0RBIBHENTWSD, —J. AAVRY & —OHHIHIUKDOIEAE RGP O ARse 4 &
WX BEWERZ LX) KBRS\ L 2EBTORERORELZ LS. AAVRY ¥ - X OERITER
DVWTOUEDVVETH L, T, TOERBRIZBVT, ¥y 7Y FRRICEEROHWEET 208 Lga ik
BT DIFH, DNAZE T HRWEDOHRTH H MR T, & SN T O— 2536 L2280 75 5 wid, Wikl
BB TR SN A EDEIE NS, TDDAAVARY ¥ —DREVEB L OH RIS 5 S ) L
D72DIZIZ. BNy & —B5EF 2 HA & L7z Quality by Design & LC. Fik D% o7 4 )V Ak -8 % #5 T
X DSBS AT L ORESENLIEE 5 B0 BUE. SIS ORFIRAWOBINIZIZ 8 5 O BEE 2 o 78 550
SH (AUC) 2MThbNTWwB s, LEF Y TIVRPL Wi EOPREPFAEL TS, —F T, EMBE ML X
ORI - B8R 2 W72 AAV R T- OB CRIBER A RO ¥ 7V TR R L O RITRH 525, Bk
HEIC X 2R TZIATORTEY, HESRPRIZ I -2 EOMEIERINTWE, 22T, BB X O HBML
SN2 A NVRHBN R ZIRT BT AT AOREE NTHIEE (AD) Z2HWTiTo7e TOTYATAOREIZL ST, X
7 5 —OFBERIZBT 58 AAV RO LY ISl R AL AR O IC DD %235 2 L WIFE S NS,
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BIETEBEHLY Y F 94 NARY ¥ — DR G REL
B owoR, KA Fi, KE S, A BT % ki

5 7834 F A&t Rk Y ¥ —

LYy F oA NANRY 7 —1id, ORI R, phisMifa e & o ka2 E & e, 12T TOMFLEMN
\ER T AN RER 720, B TAWFNIEY =V E LTRIESFAH SN TY S, S 512, BABETIX. fafic
MAATNENMZERBT 22 L9 5. M. REALRE. REE. BRMRE LR & OBIE FIHBEN OIS A5 D
LNTW5,

FrxhFE T, REML2EE L CTHIV RS Z W REZRB Y MK L7z, Tat IHEAREOFE=HARL VF 7 4 L
ANRY ¥ —TF A3 F (pLVpro) &, N7 ¥ —DREMEZFZHT L7200, BT 4 VRAEAZOMIEZHEDTE
7oo BRRMBIZLV Y F A4 WARY ¥ =% HV D6, ROERICHA S WBEFRBENMERT 2720, L%
EPOREEERN 2R &7 — ORIV EELE 2 5, SHIZ. BETHEBEOPTH, TCR/CAR-THIEM LS T, LY
FIANARY ¥ =D INE THIRREZ Y =7y e L, X7 ¥ —HEo#E bz EiE L 72

W7 aE—% —HWBIETORL L, BBOL Y FIALNARZ ¥ =% LA, TROOHABEDE
WCEORZ F—EARIIRELS R R o720 E5HI1C, W7 0= —OMECHNBEETICLY) 7O 4 VAHFTO
AT5A YV TOREBEICENAE LD 2 E MR L,

F7:. WPRERSHIZ. HWEZETORIUEZMRESELHHTL VY FIA4 VARS & —I12)E L FIH & 12 BRI ALY
O—FLZH, WAL Y HIEE T ORIHOETHRD SNz MA T, FEHMEET % & oRBEE T 2588
S BHAI21E. WPRERH DRV ED. HINEETORBUIKESEETLI LWL LT

DLEE Y. 2R R8s TR oM. MM - H@EE I LIic, WE7 aE— % —0#IRR° WPRE F5)
DWADERR L, Ly FIAL VAR ¥ —HidOE# b E21T) LR ICHETH 5,
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R AR R R 2 B L 72 AAV I X SR 2 B & U7z & a S ITA~ 0 85115

W VRN AR EEL ORT OIEC, WA FESENL SR RES KA FKRA SRR RSN
TSI - SN TR SN 11 2 YN S AN\ NI - 1

VIHTRIEAER K ROERFMIRY Y ¥ —  EETHRETE
2JCR 7 7 — M &t
SRR AER R BERERE ER AR AR

(W] 2 a2l (MPSID 34 X0 Y -2-ZAV7 7% —¥ (IDS) OXKBEZFEK & T 5 XHMERE (1)

BIEHRTH Y, PREARRLE 2 S0HA GRERE IR T 5, THE. AAVZH W JETHEBIEMPS I &t
Bea B LCTHRMT DR TV D25, BRI E 7 4V 2 KR O M AR E R REE 2o Twd, 20
WHEEB LGS HEE LTRA G, BRI & R ICEN PR E L. LS % IDS % LB M %
BBRERBL N T Y 27 2V VA ARYUKRIA IDS (TIRIDS) &5 KiEa B L7 £ 2 TAMETIZ. TIRIDS
FERAAVZIER L. MPS ITE 7V~ o XZHE-§ 5 2 L TEOHRBR RO 2 17 - 72,

[7:] =927 VT3 vy 7uE—%—L¢ TRIDS ##iR3 5 AAVIZ /K L. 8Hiid MPS 1T~ 7 ANk S L7z
(1 x 10M2 vg/kg)o Pehth. FEBFMICIMA IDSTEEZ I L. 1656 HRM L 7R il C & Hilkas 2 JRICL . IDSEE
FECEBRIEETH L7 a3 2 7)) h v (GAG) BOFMiZ1T - 72

[R5 - 48] 517 HEoMmP IDSTEHEHEFF A L ) R 185H <. 67 HIETIIR 650D S iz, hi
L7~ A DI Wi Tl IR %2 Bl 2 IDSTEE DK S, SR EDMEARTGAGEROIEHIL RO Oz, &
5T, K7 & Opicaific B T d IDSEEHZEED LA 2 5 ICE M T 5 GAGEDO KRR iz, EA
LA, CMV 78 E—4 —FCIDS # %M 3 5 AAVI 2§k 59 5 2 & TARIFFE L RO PN ORI EHE 5
NBZEZMRLLD. ZOBRICLER AAVIIIZSBO3GRZ 72 BLEX D, TRIDSEIRAAV 2 w720
g2 R & U7 n Tia#E. MPS IS 3 2 LRt R Vb L £ 2 5N 5,
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Preclinical Safety and Efficacy Validation of CD4LVFOXP3 Cells as an Innovative
Treg-like Cell-based Gene Therapy for IPEX Syndrome

Yohei Sato, Maria-Grazia Roncarolo, Rosa Bacchetta

Stanford University

FOXP3 is an essential transcription factor for regulatory T cell (Treg) function, and a key regulator of immune
tolerance. Genetic or acquired defects in Treg play a key role in immune mediated diseases including Immune
dysregulation, Polyendocrinopathy, Enteropathy, X-linked (IPEX) syndrome. We have optimized a protocol for
the generation of Treg-like cells from CD4+ T cells of healthy donors or IPEX patients, by lentiviral-mediated
gene transfer of FOXP3 (CD4™FoXP3) which acquire stable functional regulatory properties. The CD4MFoxrs,
despite being generated from effector T cells, are phenotypically stable in the presence of rapamycin, which is a
widely used treatment for IPEX syndrome. Indeed, CD4™FOXP show similar stability to that of expanded Tregs in
the presence of rapamycin. Furthermore, autologous CD4™VFOXP3 generated in GMP grade conditions are functionally
stable after cryopreservation and showed dose-dependent xeno-GvHD protection. In vivo studies also showed that
CDA4MVFOXP3 do not inhibit response to pathogens or tumor clearance.

To facilitate pre-clinical safety and efficacy assessments, we have developed a humanized-mouse model in which
the FOXP3 gene is knocked-out (KO) using CRISPR/Cas9 in human HSPCs, then transplanted into immunodeficient
mice. The use of multiple sgRNAs targeting the FOXP3 locus significantly improved targeting when compared to
a single sgRNA. The immune-deficient mice transplanted with FOXP3-KO HSPCs developed lymphoproliferation
10-12 weeks after transplant, which was controlled by CD4MVFOXP3,

These data complete the IND-enabling studies supporting the clinical use of CD4™FOX" in a Phase 1 trial to treat
IPEX syndrome and future clinical use in other immune-mediated diseases caused by insufficient or dysfunctional
FOXP3" Tregs.
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TT)IIANARY =2 7= MR 2HWET I T v b OB LIRS LT 7 Atk

AW EFL ZH R W R WD BT AR B AR R/ Ol ORI bl kKF
FWE RO R Az

ISP

? PR K

Prabs LREEREL Y 5 —
B AT

S WH BRI 5 —

[F5 - HY]

N7 2EIFE s I v DZAEMAR (VDR) BIZTOERDPFI SR THEEMRETH 5. FIERE L THRBRRE LB
BIREND S05. BHIZOVTRHBWEDSFEL R Ve AFRETIIOIRL 2WEEEFVT v b (VDRKOZ v M) [1]
\25 v b VDR cDNARHL T 5/ 74 VAR ¥ — (VDR-adeno) Z W 72 @5 FHEE24TH) 2 & T BBECHT 5
PRI BGE L 720 AFROBAEHENZ. 7 AREHHREM 2 72 PARANZ TR 2% 0EROERTH 5.
[J7]

HEBRTHEEGEOMS v b %2 v, OVDR-KO F v b :VDR-adeno#5-#. @ VDR-KO F v I :VDR-adeno FEF¢ 5-HE@ W
BTy POIWLEEITH) T LT, VDR-adeno DIEHR R LG L7z 3. NV AYTET Y FOFROELZH -
72t #910" pfu/PE® VDR-adeno & e 5 - L7zo 5252, 10, 23HBRICEKT v b HSREZERL., BEB &
OBRERNZBILTH L L DI, HERMICK Y BEOWRE, F72, WERMBLIOY A5 yTuy 514 70k
D VDROFEHZ#WR72e —FH. e b 5F %4 PHEHaCaTHIIC Cas9 BB T 7/ v 4 WAXRS ¥ —, VDR &R
TH% 7=y NeT2H54 FRNAZRIT LT F ) 94 VARY ¥ —f e X4, 7 Afatesh% (VDREET K
) ZEHl L7z,

[ - R

VDR-adeno ¢ 5- B TP 5-BEIC L, P55 B OV 2 D JE 0 TOR B OTREIH ., BIIEEOBH. %ET
®D VDR DM R RBARD S e 72, HaCaTHILTIZ33% & AR TH ) AMEIGRZ 5 TVwbH 2 LA RS
N7zo GHfFSNIRER LY. TR 2WOBETHR. 7/ AREHROTEES I LE 2 5N 5,

[1] Nishikawa et al. Sci Rep. 10:5677 (2020)
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R AR R ZRB L2 AAVICX 2 GML T ¥ 7)) F ¥ B =Y ANDEIE iR

BE L SUR ERTL AN SCES IRH R AR BB ORT OIS, mA B SR R,
KA RS, SRR EES ML F EH %X KE R MR e

'R RBEARBAY: REERHEMTEY V5 — BT IREZEY

2 W T ATBOE N KB s B KPR MERR L~ % — S AORE IS —F kv ¥ — B - IHBAIEIRM
RAYEL= v b

3 JCR 7 7 —~ k&t

PHOGEE SRR RS R EER R

[#3]

FGAI—=LIHD—DOTHLCMI A V7 ) F Y K=Y Rk, AF 7 Mo ¥ —E¥(p gal) 32— K95 GLBl D&EET
ZHAT X 0 IRE DRI AR AR LI R, BERE B9 5. BIEEAR GH#E R, ARE T
FIED SFIETHRET %,

AAV Z W@ A RIS 7 2008 LTINS BRI RSN TE 7225 & P TOMBMEIREE %> T
Wb, TEBBBEMEZ RO LR, FF Y AT ) YRFKR(TR) ZFH L2k T ESRE ShTnb, HLTR
PR ZR LA L-ERANIZe MCH LRFEHREZRLTWA, X TERAITAAVICE Y P TRIVERE B
gal Z fHED O 28I T 5 2 L TGML A ¥ 7)) F ¥ F— 3 ZOHRAIESERIST 9 2 BIZ T-IHEHOBE 217 % -
72

(J5i%]

SXTATIVTI VT HE—F —L TIR- B gal BT 5 AAVIZLER L. 1088 D GM1 = 7 ANERE G- L7z #5-
AR M RSP 2 € L Wt 3 3 3 CAMIRET Z SR . M ONICEMIEE THHLGML A ¥ 7Y
F ¥ F (GM1) BOFHI 21T - 720

(G  - #45]

k% 72 dosed THGAT Z 47 o 7245 . high dose # Tl TR B3I OB T HBG F SR M ORIEH A58 Hi7z. Low
dose (GE+12 vg/kg) ¥ 5-# 6 HD ML f gaIGMEIZH AR X ) 4R <. H 58 33BETHIHEI MRS TEY,
FF R i Tl BF AR 2 E Rl S B galiGMES B & ze S 512, KR o BEMARICB VT f gal BEEEE O
Hz2RO, ERTAGMIBRREE YA LFASET T TFTLTCW . ULEX D, TIRES f gal #5835 AAVZH
W2 BIETHERE. GML A Y 7Y F ¥ F—=3 2O RMRHERICH L THHARBRE R VB EEZ N5,
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(AR WD AR 2o SR 2 B R K BOK AR (A TR A T JE
AN N I NPT SN TUN SNIEE YN
CRBIKEERERE BEERATAERE IR T e S A ke

PRBERERB BRAWEGE R, A o S P 2 25 B i e
SRS AT L) A

SV e P I K KIESE (recessive dystrophic epidermolysis bullosa, RDEB) %, Bz FLREH 2 2O ICH:4 3
B7:00EESTTHAHVIE DT —7 ¥ OBENREERFEICE D EC28EEEERETH S, RDEBEFHIEHT
DR TR ICEGBEROKE., "OA. BEEZEE L. Kl L & DICTIRORBERES PRI % BRI A bk
F %, RDEBOiH#EL L THRIHEEE ¥ — MEBMORBGEIEL & 2> TwadS, VIIM I T —5 Vs 0% 1R
PHRBG L2V N—=% ¥ PEFAL 7 M2 LW A. ZORREATHTH Y., HizohibBEoRE»E T
NTWb, 2 TARIETIE. HEHMISRBMILZ v 72 RDEBIZHT % ex vivo#ifs THEMO MK E1T - 720

AWRIZBNTH LN E o722 LR TO®E) TH S,
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* Department of Microbiology and Molecular Genetics, University of Pittsburgh School of Medicine, Pittsburgh,
PA 15219, USA
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Inter-subunit associations of AAV icosahedron inform AAP requirement for capsid
assembly

Swapna Kollu, Anusha Sairavi, Helen Baggett, Hiroyuki Nakai

Department of Molecular and Medical Genetics, Oregon Health Sciences University

Capsid assembly in adeno-associated viruses (AAV) requires VPI1, 2, 3, assembly-activating protein (AAP) and
host cellular factors. Although AAP is required for maximal capsid assembly in all AAV serotypes, AAV4, 5, 11
and rh32.33 are capable of AAP-independent capsid assembly. Mechanisms dictating AAP requirement for capsid
remain poorly understood despite our growing knowledge of AAV biology. Here we report that the strength of
associations of the subunits of the AAV icosahedron is a key factor in determining AAP requirement. In our AAV
capsid mutagenesis studies, we have identified a set of the same serotype-derived AAP-dependent and independent
variants for the following serotypes, AAV4, 5, 11 and 12. We compared the predicted disorder between the variants
(within each serotype) using Predictor of Natural Disordered Regions (PONDR). The disorder near the mutated
region always tends to be higher in the AAP-independent variant. Because the mutated regions lie either on the
2-fold axis or 5-fold axis, we found that AAP-independent variants tend to have slightly more disorder either close
to the 5-fold axis or the 2-fold axis. This could confer enhanced flexibility in these regions, promoting VP subunit
associations and improving functional VP oligomerization and subsequent capsid assembly. We tested this
hypothesis by determining the Association Energies (AE) and Buried Surface Areas (BSA) of these AAV variants.
Using SWISS MODEL, we modelled both AAP-independent and dependent VP variants of each serotype against
a reference template. Upon obtaining these models, we applied Viperdb’s energyPlot function to determine the AE
and BSA of each variant. We find that AAP-independent variants have tighter associations predominantly along the
axis where the mutations reside (i.e., 2-fold axis for AAV4, 11, and 12; and 5-fold axis for AAVS5), indicating
greater inter-subunit associations in the AAP-independent variants. Tighter associations were indicated by
relatively lower association energy (higher tendency to associate) and higher buried surface areas in AAP-
independent variants. In the AAV icosahedron, VP subunit association is the tightest at the 3-fold axis compared to
the 2-fold and 5-fold axes. Thus, VP proteins with increased propensity to associate at the 2-fold or 5-fold axis
would have a tendency to oligomerize rather than be monomers, thus protecting them from degradation. Conversely,
VP proteins with relatively lower propensity to associate at the 2-fold and 5-fold axis would need non-VP factors
for stabilization and therefore depend on AAP for capsid assembly. Together, our findings indicate a model where
AAP aids inter-subunit associations especially at weaker axis such as the 2-fold axis; whereas AAP-independent
AAV variants have enhanced VP subunit associations at the VP-VP interface, thereby capable of AAP-independent
capsid assembly.
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Identification and characterization of an AAV capsid that efficiently transduces the
pancreas with limited off-target consequences in non-human primates following
retrograde pancreatic duct injection

Kei Adachi!, Masahiro Horikawa?, Craig Dorrell*, Helen Baggett!, Gregory A Dissen', Theodore Hobbs?, Paul Kievit®,
Marcela Brissova’, Alvin C Powers®!°, Charles T Roberts®’, Markus Grompe*, Hiroyuki Nakai'->*

! Department of Molecular & Medical Genetics, Oregon Health & Science University

2 Department of Molecular Microbiology & Immunology, Oregon Health & Science University

3 Dotter Department of Interventional Radiology, Oregon Health & Science University

4 Oregon Stem Cell Center, Oregon Health & Science University

> Division of Neuroscience, Oregon National Primate Research Center

¢ Division of Cardiometabolic Heath, Oregon National Primate Research Center

7 Division of Reproductive and Developmental Sciences, Oregon National Primate Research Center
7 Surgical Service Unit, Oregon National Primate Research Center

? Division of Diabetes and Endocrinology, Vanderbilt University

19 Department of Medicine and Molecular Physiology and Biophysics, Vanderbilt University

Type 1 diabetes (T1D) is a chronic metabolic disease caused by destruction of insulin-producing beta cells in the
pancreas. Recent success of in-vivo reprogramming of non-beta cells into insulin-producing beta-like cells in
rodent models has opened an avenue to the development of novel in-vivo gene therapy approaches to cure of T1D.
One of the promising approaches is to express key transcription factors with reprogramming capability by viral
vector-mediated gene delivery. For this purpose, adeno-associated virus (AAV) vectors have been explored;
however, clinically relevant effective and safe approaches have yet to be established. To seek establishment of
AAV vector-mediated in vivo gene therapy for T1D, we have recently established a real-time image-guided
retrograde pancreatic duct (PD) injection method using non-human primates (NHPs) that can safely deliver
therapeutic agents to the pancreas. We have shown that the procedure can be implemented safely with only a
transient elevation of serum amylase and lipase that does not result in clinical symptoms. We have also shown that
AAV9 vector transduces predominantly acinar cells and occasionally islet cells. Here we perform for the first time
a high-throughput screening of AAV capsids in rhesus macaques using our AAV DNA/RNA barcoding approach
and identify AAV-KP1 as an AAV capsid that outperforms other AAV capsids and transduces pancreatic islet cells
in NHP substantially better than AAV9 following PD injection. In this study, we injected rhesus macaques via the
PD route with a DNA/RNA-barcoded AAV library containing 45 different AAV capsids (major AAV serotypes and
various capsid mutants) and harvested tissues including the pancreas 6 weeks post-injection. The harvested
pancreata were enzymatically digested, and endocrine cells and duct cells were flow-sorted using cell type-specific
monoclonal antibodies. The AAV Barcode-Seq analysis revealed that the AAV-KP1 vector can efficiently transduce
pancreatic cells more than an order of magnitude better than AAV9. To validate the AAV Barcode-Seq analysis, we
then infused 8.4 x 10'2to 1.4 x 10" vg of AAV9 and AAVKP1-CAG-tdTomato vector into the PD in two and four
rhesus macaques, respectively, and assessed pancreatic transduction 4 weeks post-injection. Immunofluorescence
microscopic analysis confirmed that AAV-KP1 vector transduces the pancreas substantially better than AAV9 with
preference toward islet cells while the degree of islet tropism varied among the animals. Importantly, although all
AAV capsids could leak into the bloodstream following PD injection, AAV-KP1 vector concentrations in the blood
circulation were substantially lower than those of AAV9Y, leading to a very limited vector dissemination to non-
target organs including the liver. These observations indicate that retrograde PD injection of AAV-KP1 vector is a
promising approach for AAV vector-mediated in-vivo gene delivery to pancreatic islets with minimal off-target
effects. Further studies are warranted to support clinical translation of AAV-KP1 vector-mediated gene therapy for
TID.
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AAVKP1 Shows a Peculiar Biological Phenotype Effective for Localized In Vivo
Gene Delivery While Detargeting the Liver

Taisuke Furusho!, Kei Adachi', Masahiro Horikawa', Helen Baggett!, Anusha Sairavi', Gregory Dissen?,
Theodore Hobbs?, Craig Dorrell!, Markus Grompe!, Hiroyuki Nakai'?

' Oregon Health & Science University
2 Oregon National Primate Research Center

Local administration of adeno-associated virus (AAV) has the potential to enhance target organ transduction with
a smaller vector dose while avoiding off-target gene delivery. However, it is now widely appreciated that robust
AAV capsid vectors such as those derived from AAV9 can efficiently transduce the liver and other organs following
local vector delivery due to the inadvertent leakage into the systemic circulation. Here, we report that AAVKP1, a
novel AAV capsid identified by directed evolution in human pancreatic islets in vitro, has a peculiar biological
phenotype that allows effective hepatic gene delivery when injected systemically while detargeting the liver when
delivered locally. This biological attribute is unique among other liver-tropic AAV capsids including AAVS and
AAV9. In mouse experiments, we comprehensively characterized transduction efficiencies of 47 AAV capsids in
various organs following intravenous vector injection using AAV DNA/RNA Barcode-Seq. A set of AAV capsids
including AAVS, AAVrh8, AAVrh10, AAVAnc80 and AAVKPI transduced the liver effectively at levels equal to
or higher than that of AAV9, demonstrating the liver-tropic nature of AAVKP1. To compare liver transduction
efficiencies of various AAV capsids following local gene delivery, we took advantage of our ongoing project using
rhesus macaques in which we deliver AAV vectors directly into the pancreatic duct (PD) and assessed off-target
gene delivery to non-pancreatic organs. In this PD injection study, we used AAV DNA/RNA-barcoded library that
covers more than 40 serotypes and mutants and blood samples were collected at various time points up to 72hr
after injection for pharmacokinetic profiling of each AAV capsid. The animals were euthanized 4 weeks after
injection and multiple tissues were harvested for downstream analyses. The results showed that the blood vector
concentrations after injection as an indicator of vector spillover are highly variable among AAV capsids. Among a
set of the capsids that showed robust local transduction within the pancreas, we identified AAVKP1 as an AAV
capsid whose blood concentrations are substantially lower than those of AAVO at any time points. Consistent with
its low blood concentrations, AAVKP1 transduced the liver 100 times less efficiently than AAV9 although both
AAVKPI and AAVY are liver tropic capsids when intravenously administered. On the other hand, another liver
tropic capsid, AAV8 showed several times higher blood concentrations and accordingly led to higher liver
transduction than AAV9. These data demonstrate that the degree of vector spillover after local administration of
AAV is capsid dependent and varies significantly among different AAV capsids. The vector pharmacokinetic
profile is one of the important determinants of vector bio-distribution. Importantly, our study has shown that
AAVKPI is an attractive vehicle for effective local gene delivery while substantially limiting off-target vector
spillover particularly in the liver.
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Screening human immortalized cell lines for efficient production of recombinant
adeno-associated virus vector

Yoshitaka Miyagawa', Yoshiyuki Yamazaki', Tsutomu Igarashi'**, Taro Tomono'*, Yuriko Sato', Yukage Kobari!,
Yuka Oyama!, Motoko Yamamoto!, Kumi Adachi', Yukihiko Hirai’, Akihiro Umezawa®, Takashi Okada’

! Department of Biochemistry and Molecular Biology, Nippon Medical School, Tokyo, Japan

2 Department of Ophthalmology, Nippon Medical School Chiba Hokusoh Hospital, Chiba, Japan

3 Department of Ophthalmology, Nippon Medical School, Tokyo, Japan

* Department of Chemical and Biomolecular Engineering, University of California, Berkeley, California, USA

> Division of Molecular and Medical Genetics, Center for Gene and Cell Therapy, The Institute of Medical Science,
The University of Tokyo, Tokyo, Japan

¢ National Research Institute for Child Health and Development, Department of Reproductive Biology, Tokyo, Japan

Background: Recombinant adeno-associated virus (rAAV) vector holds great promise in gene therapy. However,
the clinical application can be hindered by manufacturing costs, productivity and scalability. Traditionally, rAAV
production has been achieved by transient transfection of human embryonic kidney (HEK) 293 cells or HEK-
derived cells with AAV packaging plasmids and pAAV expression vector. It has been shown that host cell proteins
play a crucial role in AAV DNA replication and capsid assembly but little is known of what cell characteristics is
suitable for rAAV vector production. To address these questions, herein we performed screening to identify suitable
human cell source for efficient rAAV vector production.

Methods: To determine the efficiency of AAV replication, human immortalized cell lines derived from various
tissues were infected with AAV1 or AAV2 and adenovirus and the viral yield in supernatant and cell was quantitated
by qPCR 3 days after infection. For generation of rAAV host cells, selected human immortalized cell lines were
stably transfected with adenovirus E1 gene and the E1 expression was confirmed by immunostaing and Westernblot
analysis. The efficacy of rAAV vector production with El-transfected human immortalized cell was evaluated by
transfection of pAAV-AcGFP, pHelper and pRepCap plasmids.

Results: Screening human immortalized cell lines revealed that several cell lines showed the efficient AAV1 and
AAV?2 replication compared to others and the efficiency was similar or superior to conventional rAAV host
HEK?293 cells. Notably, the viral yield of AAV2 in supernatant was higher than HEK293 cells, which is advantageous
for rAAV2 vector production. Furthermore, we also generated human immortalized cell lines stably expressing E1
gene to assese the productivity of rAAV. We show that infectious rAAV can be efficiently produced by triple
transfection to the human immortalized cells stably expressing E1 gene.

Conclusion: Taken together, our results suggested that cellular property can greatly influence rAAV production
and human immortalized cell lines isolated in this study are promising cell source to generate novel rAAV host cell
lines.
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Non-viral gene-modified CAR-T cells targeting IGF1 receptors against solid tumors

Ryunosuke Ohno!?, Wataru Kawahara!, Manaka Shinagawa', Shuji Mishima', Yuta Maruyama',
Aiko Hasegawa', Miyuki Tanaka', Koichi Hirabayashi', Yozo Nakazawa'

!'Shinshu University School of Medicine
2 Faculty of Health Sciences, Queens University

Insulin-like growth factor 1 receptor (IGFIR) is a receptor tyrosine kinase that belongs to the insulin receptor
family and is recognized to be overexpressed on various malignant tumors. Hence, IGF1R has been researched
extensively as the ideal target molecule for the clinical development of monoclonal antibodies and tyrosine kinase
inhibitors. However, there are yet to be products that have been approved. Although Huang and colleagues reported
the non-clinical study of single-chain variable fragment (scFv)-based IGF1R-specific chimeric antigen receptor
(CAR) T-cells against sarcomas, there has been no clinical study of IGFIR CAR-T cells worldwide. We are
developing IGF1R CAR-T cells using wild-type piggyBac-based gene-modification and ligand-based CAR design
technologies. The antigen-binding domain of IGF1R CAR was selected out of the 5 types of insulin-like growth
factor 1 (IGF1)-related candidate proteins, based on CAR expression, manufacturing efficiency, and cytotoxic
activity of CAR-T cells. The IGF1R CAR-T cells expressed approximately 40% CAR and exhibited significant
anti-tumor effects against endometrial cancer cell line (ARK1), cervical cancer cell line (Hela), ovarian cancer cell
line (RMG1), triple-negative breast cancer cell line (Mx-1), and lung adenocarcinoma cell lines (H1568 and
H1355), as well as acute myeloid leukemia cell line (THP-1) upon co-culture experiments. Currently, in vivo anti-
tumor effects are being evaluated. Our ligand-based IGF1R CAR-T cells can be a promising drug candidate
entering clinical development due to the ability to target a broad range of tumors and the lack of competitive
products with the same target.

311

o
—
(S
I—
wn
(o)
@
@»
o
(=}
=
=
]
(=]




Oral Session VII. Cancer®
OR-49

Anti-tumor effect of recombinant Bifidobacterium displaying Wilms’ tumor 1
combined with anti-PD-1 therapy against renal cell carcinoma in mice

Koichi Kitagawa', Hideto Ueki?, Mako Kato!, Toshiro Shirakawa!'-

' Kobe University Graduate School of Science, Technology and Innovation
2 Kobe University Graduate School of Medicine

[Bacground and Objectives] In recent years, cancer immunotherapy using immune checkpoint inhibitors has been
used with great success in treatment of various kinds of cancers. However, monotherapy of immune checkpoint
inhibitors showed the objective response rate of approximately 20% in advanced renal cell carcinoma. Therefore,
combination of immunotherapy will be a promising modality to improve the response in cancer patients. Some
strains of commensal Bifidobacterium are reported to enhance the efficacy of immune checkpoint inhibitor in
patients. In this study, we investigated that the therapeutic efficacy of oral vaccination of Bifidobacterium longum
displayed Wilms’ tumor 1 (WT1) protein (B. longum 420) combined with anti-PD-1 therapy against renal cell
carcinoma in mice.

[Materials and Methods] One million cells of Renca, a WT1 protein and PD-L1-postive murine renal cell carcinoma
cell line, were subcutaneously inoculated into Balb/c mice. One week after tumor inoculation, 1x10° colony
forming units of pasteurized B. longum 420, B. longum 2012 (negative control), or PBS were orally vaccinated 5
times a week for following weeks. Intraperitoneal injections of anti-programmed death-1 (PD-1) antibody were
combined with oral vaccination twice a week for following weeks. After the treatment, tumors and spleens were
collected to analyze the WT1-specific immune responses and tumor infiltrating lymphocytes (TILs).

[Results] In Renca mice, anti-PD-1 monotherapy showed no significant anti-tumor effect compared with control.
On the other hand, the combination therapy of B. longum 420 and anti-PD-1 antibody significantly decreased
tumor growth compared with control and significantly prolonged overall survival of Balb/c mice (p<0.05,
respectively). Flow cytometric analysis showed that the number of tumor-infiltrating CD107a-positive CD8T cells
were increased substantially in TILs when mice were treated with the combination therapy. The oral vaccination
of B. longum 420 significantly increased the WT1-specific CD8T cells secreting tumor necrosis factor-o(TNF-a)
compared with other control treatment in the spleen culture (p<0.05).

[Conclusions] In this study, we demonstrated that oral vaccination of B. longum 420 induced the WT1-specific
effector CD8T cells and enhanced the therapeutic efficacy of anti-PD-1 therapy by recruiting the tumor-infiltrating
CDST cells. Our findings suggested that B. longum 420 possibly broke the immune tolerance in the immune
checkpoint therapy by induction of effector CDST cells in tumor environments. These results indicated that B.
longum 420 may be a new therapeutic candidate for advanced renal cell carcinoma in combination with immune
checkpoint inhibitors.
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Biomarkers predicting the antitumor effect of pS3-armed telomerase specific
oncolytic adenovirus

Ryoma Sugimoto!, Shinji Kuroda', Yusuke Yoshida', Masaki Sakamoto', Yuki Hamada', Chiaki Yagi',
Masashi Hashimoto!, Yoshihiko Kakiuchi!, Satoru Kikuchi!, Shunsuke Kagawa', Hiroshi Tazawa', Yasuo Urata?,
Toshiyoshi Fujiwara!

! Department of Gastroenterological Surgery, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan
2 Oncolys BioPharma, Inc., Tokyo, Japan

Background:

Personalized medicine using biomarkers has been adopted for various types of cancer in clinical practice. Original
telomerase-specific oncolytic adenovirus (OBP-301) is currently undergoing clinical trials in Japan and overseas.
We created OBP-702, a “next-generation” oncolytic adenovirus armed with p53 gene, a tumor suppressor gene,
and have advanced development of OBP-702 for clinical application. Here, we aimed at investigating biomarkers
predicting the antitumor effect of OBP-702.

Methods:

A total of 47 human cancer cell lines, 34 types of gastrointestinal cancer and 13 types of non-gastrointestinal
cancer, were used for the study. Cytotoxic assays were performed to calculate IC50 values of three viruses, OBP-
702, OBP-301 and Ad-p53, on these 47 cell lines. We divided the antitumor mechanisms of OBP-702 into three

LRI

elements: “virus infection”, “virus replication”, and “p53 status”, and explored biomarkers in each element.

Results:

OBP-702 showed potent cytotoxic effects on all 47 cell lines. While these effects of OBP-702 were stronger than
OBP-301 and Adp53 on all cell lines, there was a strong correlation on IC50 values of OBP-702 and OBP-301 (|r
[the correlation coefficient]|=0.69), and a moderate correlation between OBP-702 and Ad-p53 (|r/=0.58). As a
biomarker on virus infection, the expression of Coxsackie-Adenovirus Receptor (CAR) on each cell line was
moderately correlated with the IC50 value of OBP-702 (|r]=0.44). Regarding virus replication, the expression of
Ki-67 on each cell line was weakly correlated with IC50 value of OBP-301 (|r]=0.313). And as for p53 status, p53
mutation was found in 13 of 47 cell lines, on which Ad-p53 showed significantly stronger cytotoxic activity than
p53 wild-type cell lines.

Conclusion:
CAR, Ki-67, and p53 status can be biomarkers predicting OBP-702 effects.
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Combination of fusogenic oncolytic vaccinia virus and HDAC inhibitor treatment
synergistically induces anti-cancer effect through enhancing viral cell-cell fusion

Motomu Nakatake, Hajime Kurosaki, Takafumi Nakamura

Department of Molecular Medicine, Graduate School of Medical Sciences, Tottori University

Oncolytic virus is an effective anti-cancer agent by inducing viral oncolysis and anti-tumor immunity. One of the
candidates, vaccinia virus is well known as a smallpox vaccine, and now widely engineered as an oncolytic agent.
We have previously developed MAPK-dependent recombinant vaccinia virus (MDRVYV), which achieved tumor
specific viral replication by deletion of two viral growth factors, VGF and O1L. Moreover, our recent report
demonstrated a novel fusogenc oncolytic vaccinia virus (FUVAC) having cell-cell fusion, which is isolated from
non-fusogenic MDRVV. Its fusion phenotype induced efficient oncolysis while causing the immunogenic cell
death and decreasing tumor-associated immune suppressive cells. This local modulation of tumor immune
microenvironment elicited cytotoxic T lymphocytes systemically. Thus, FUVAC enhanced oncolytic potential due
to its fusion phenotype.

However, FUVAC couldn’t induce the sufficient cell-cell fusion in every tumor cells. For example, murine tumor
cells tended to have lower fusion efficacy because of their lower viral tropism. Therapeutic function of FUVAC
was strongly inhibited in those cells, compared with human cancer cells having higher viral tropism. In order to
reinforce the viral tropism, histone deacetylase (HDAC) inhibitors were frequently combined with oncolytic
virotherapy. HDAC inhibitors mainly inhibit the expression of type 1 interferon genes relating to the virus defense
response. Therefore, HDAC inhibitors are considered to assist oncolytic viral activity. In this study, fusogenic
vaccinia virus was combined with HDAC inhibitor: Tricostatin A (TSA) treatment to enhance its fusion phenotype
against the fusion-resistant tumor cells.

TSA-treated murine tumors (CT26 and B16-F10) were clearly increased cell-cell fusion after the FUVAC infection,
but not MDRVYV infection. TSA dose-dependently enhanced cellular fusion and cytopathic effect of FUVAC. On
the other hand, viral growth curve showed TSA equally increased viral replication of both non-fusiogenic MDRVV
and FUVAC regardless of their fusion difference. Cellular whole mRNA was recovered from mock- or TSA-
treated CT26 and B16-F10 cells and analyzed by RNA-sequencing. Gene ontology analysis revealed up-regulation
of components of the extracellular space and region after the TSA treatment in both tumor cells. These suggests
TSA modulates cellular environment to improve cell-cell fusion. The combination effect of FUVAC and TSA was
also examined in syngeneic murine tumor model. Mice were bilaterally transplanted CT26 tumors and treated with
TSA before the virus injection into one flank. Noninvasive bioluminescence imaging showed viral Fluc
luminescence was increased by TSA pre-treatment, especially in the FUVAC injection. In comparison to the
FUVAC or TSA alone, these combination therapy tended to increase the anti-tumor effect and prolong the survival
of mice.

Our study showed that HDAC inhibitor TSA enhances viral fusion induction. TSA modulates cellular component-
related genes to tolerate the cell-cell fusion of FUVAC. These combination therapy would improve their therapeutic
potential especially in FUVAC-resistant tumors.
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W IAGE R S miRNA BRI IR 2 7 4 » % — 7 4 U 2 BEE 3T D IR # PERA R
CE A N TSN N2 S NS N Sy

WHIRY ER/EmAHAIJERT  ALA JGom BRAe Ak 5 iR M

AR 7 AV A DOEREN T ORER MR & RS 2 3538 L. PUBSHGE 2 WIfF3 2 [IEAME > 4 v 28]
(LT A v AgB e ) BB S. BN CTEREPRZD ONTETWD, 74V AREOMIRN L &M L R
PIIFER SN TE TV LEBERIRIIRENTH Y, SOLBILENE, A IZIhETIZarzyyF—u
WABRE3R (CVB3) AHEBOMIFEMIELZFRMICHEM T2 L2 RBA L. AV A NV AORWEH %2 W55 S 7254 —1i
OEIR TS CVB3-HP Z fiJ L7z, BUETIE, B EZHS L TH CVB3DREIWEM 23 2 A A 725 AR A 7 &%
CVB3-BHP O/EBIZIEII LT b, CVB3-BHPIE™ 4 )V A4/ 2 D IERMFEIRIC miR-34a & miR-217 DL RS % 3%
WMLUZZBETEETANVATH Y KAV REE R TH 5 CVB3-HP Tiaod b7z i3 m P 5B ORI b 1
RLTBY, BEEIREWICI EL T,

WIZ, A R RBIC I T8 AR EF %2 CVB3-BHP O SR MO 2 RA. T4 AR—F 7V
BNy Fe OB RREERL Y A VAREREZH B, 2BERO7a< N7 I 7 4 =2 vz AV AREEO
PRSI L 720

RR B U 7R 2 > TR IRER, BRI A iR BR B & OV R 2 i L 2R, E BRI B VT b R
WEBGIZ L 2 - RBORFE IO SN hdh oz EWEBFMRBICB VT, 505 14 HERIHER L OH T3
WZDOHRTANADF ) AP Sz, HERBICB YT, BHEN T MO IFRiER &2 0 72, Bk,
BRI BT B ARAT 1Y 72 RS B A 2 R0 720 SO DRSS, B HAAEE T XZE CVB3-BHP Z RIGHTE 5
WHEMEAVRIE S, 5813 & 5% 5 7 4atkm L% ikADD, PMDA & OFHEMEARICHEDL T ETH %,
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SaCas9 |2k 55/ AMO RO BT R E+7 5 =7y FERBHIRIIN
BT Bt

WIF FREC NE MERRC. DK RREEN. O MR AW BT JRL Rk

W AE SR R Al
PS5 TR LV ARET— I R—RA V¥ —

[T5¢]

7 AEEF L8 T ERE. (k0B ETIBR TR RE 2 B s T R B E T BRI X 2 EENTRETH
5o —HT. HIWNODNABRH ZMBELTLEIF 75—y NERDNT ) MBS OREE EOBRENT
HO. 7 rmEE BB HRBIRGOZENTFMO 201212, 20Tl - iU ETH 5,

[HB

AAVARZ 7 —%FH L7zin vivo 7/ 28t THH X N5 Staphylococcus aureus H13% Cas9 (SaCas9) 2L D, EDX9H
BERHIDRF T 5 =4y VEREZRIL) ADICOVTOERZHELZLZHMWE LTHRE1T- 72

[

7 A R BOMMEREARN 2 F0 & 9 LR EOE VA 4 FRNA 2 ZRIICEET Lz, 5L 74 FRNA
& SaCas9 DHEHFIZE > T, MM S L7247 ADNAZYW L7ze N ANV—TFy by —27 TV ALY
ZoUmim e L, Lo X9 REFIDEIR S T 5 2 L 7z,

[R5

F s =y ML E 2D, 1R EOREGHEZ AT 547 5 =7 v ML &L BEE o5 B Eofw 7 A
FRNA DG T & 720 #kEH L7274 FRNA/SaCas9BEKRIC X . AKDOEEIFBAL & 1258 7% 5 IEH DY 235 Bkt
ENTze FDIFEAEPEENET A SO I A~y F2H T HEH]TH - 72A SaCas) Oilikd 5 WA 2 PAM
BCHT (NNGRR) & 1352 7% 5 2 BB S h Tz,

[Hiam]

SaCas9ic & 24 7% =4y NEROFH - FHli 247 9 BiCid. FFMAIN 2 PAMESI 2 A5 AR5 D EDT, e b7
J 5 FICHTES NS & OBPES] % -5 2 LB R H L LEEZ OND,
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77 7Y =D Ex vivo Gene & Cell Therapy, Macroencapsulated Spheroid with Scaffold
(MESS) Transplantation

RN AR FRLORIN NS BIE 30 Tk A
D RUERRE LB RE RS N TR - U A T A PR A

PUTRIERIRY:  ERBRRE T
MUNEE SE DNl 7 SR

777 ) —KiE 5 4 V' — L alpha-galactosidase (GLA) BEZIGTEAME T L. MIILPIIC globotriaosylceramide (Gb3)
RZDY VIR (yso-Gh3) VETET 2B TH 5o EREFIIGLABLEHANC X 2 EEMAHE (ERT) THDHH. K
WIZA - 72 F A D% MM S, FR D IZES - AN CRON RIS 2 2089 72, @ WY 2 RO e 23
VEER D, VXY GLA #5502 % ERICBHIL. ERT OHiB) % H728 2 M BRI O B % Bed Lz,
Z CCRAMI 2SR AAE U, BER & 70 Ukt 5 BB 2 AR RN CRESE 3 % 72 D IR WM u-piece ICFH L. =7 A
JiG VAVERAE ST (MEF) & p-piece Z A L 72MKa3E CellSaic Z/EB L 72. D CellSaic® 7 7 7 —H{EF LYY
AP TICBRM L7225, 28 HBD BIFICAFELTB Y .. BRIFAISRIMERYBILE Sz (Kami. Cell Transplant.
2020) o WIZGLA ZBEIFRB S &7 MEF (GLA-MEF) 2B L. BGH L & I ICuEmMp e L7228y 2 NI
AT BMESSHEDOHMYEICOWTHE Lz (Kami. Cell Transplant. 2021)s S D8y 7 ZEF V<7 AHEIE T~
AL, 28 HIRITIANT L72& &5, GLA-MEF O447 & GLA B, E 5128y 2 HAD GLA i sBlgd s hiz, 72
g @ GLA TEVEME S 3 L7245, lyso-Gb3 ®IIEAL D e dr o 720 THUE GLA-MEF T3 0 S5 GLA 03 22
ol FHEINZ/ZD. FAV YV - A BEOWEWINSELULENRD L, SHRIZZOWMMBEEBRFT L, #ilzk
MESS #:12 & 5 AR @ GLA G & Gb3/1yso-Ghb3 D E# HIE L. & bADRH 2RI IZWwizwv,
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B R EL B B A 5 2 2 w72 RetroNectin® IC X 5 3815 138 A iR o P 8%
AN RzZe, R S, I Wk, R Bk, B B, R M. R M

5 717 34 F R &AL

7 A I 34 F TR, BERMMOYIEK (PBMC) 2 MW z8IE T8 A CAR (3¢ * SHUEZAKR) -T M@ ts ik
WO 720 OMBSBEE I HA TV S, AREBSOBRELE LT, MEELEOHIR M E 0% ELH D
%o PSR HERIIZINEL > 2 7 & CliniMACS Prodigy” % i/l L7z A BI85 5 C & T EEZ O TR ZHI#
L. DOMEEZRDOFRITHAS 2 WRE LMl - MR E 2 ZERNCTELHERA =2 -2V THIENNRETH 5,
PESE TG MDA 2 E o BLN 2 S BEE L ko~ = 2 7 VB2 IR L, KT X P THEME
RS Ch B L DEF & HIET, CliniMACS Prodigy” ® * = 2 — T % Customized Application (CAP)
Service & T Cell Transduction Process (TCT) % #l&#H+ RetroNectin” % I\ 72 CAR-T 5%k 24 L72. PBMC
P52 U723 Apheresate SRR SN2 A =2 — %)W T T cell (CD3+ CD4+ cell, CD3+ CD8+ cell) @7k E
K3, RetroNectin® & Retroviral Vector I2 & 2 {5 T A Z Kl L7z EEERITEEASAETETOTHEZR
WU, F7285% X7/ D W THRIERBIBMENTIZ X - TCD3+ CD4+ cell /CD3+ CD8+ cell @5t - [nlIGHINE
BaeFldi EETRIHBERECL > TITEL Y REHREI Nz, T2, MRRMINEICOWTHREL
AR 2SHIFE S L5,
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* X J Pz B 2 BHRHIE (dendritic cell: DO IZHLAA A 72 Pi BIHIIERE 2 CAR-DC
BT % HI, Mohamed Abdelmoneim. Mona Aboalela, Eissa Ragab Ibrahim. B4y %, Ky 358

ANV

CAR-T ML T MR V2 Jei s T HUI % FRAK 5 % — ARBRPUAR & T RIS AL IS E LN Y 7 F VRE N X 4 v %
Bl & 272F 2 PR ZBIR (chimeric antigen receptor : CAR) Z #E A L7-flliTH %, CD19 # ¥ &9 % CAR-T
SN ot 3 TR T 3 0 BB S R A R 2 R LT A 25, BENES S 9 % CAR-T M # 3§ A 508k 4T
Fve fEo Ty FIBHEE SN LRI 2T 2 X 9 IR SN BRI L O 32 B L VWi 5. CARTH
faizinz. CAR-gdT i, CARNKANEZR S IZCAR- v 707 7 — VBENHBEIN TV,

JEAE, BHRMIRL (dendritic cell : DO) IZMEB N CTIHHEIL L. AT 294 A4 L2 X Y ESNEREAEL L.,
PIZ TR ERHT 2 PSRN o7e 2. DCIRITHTALSE, BeA AV RPUR Z 3R - PURIRT 5 2 & 25
HETdH 5725, heterogenous % BIEIEE OB ONEILE 2 38k L. THIRLICIR LIuIEER) R %2 535 5 & & 2501FF
ENb, £ZT. FeABIESPR 28 RICERT 5 CARZ AL DC ZiGM L X ¥ 5% CARZEBIDC (CAR-DC) 2 1ER
L720 %< O CAR-MNEHEEIIHINIBPNC Y 7 F NV EIRZ 57202 CD3z8 2 W T WA, 42D CARDCIZTLR 7 H
W7z, CAR-DCIZHUEAFRMICIHMEIL L. in vivo B W CHUFRARR I BIBIEE; O Wh % 4 B2 % F o Tl L 72
F72, PUPD-IPUARE B4 2 LI X ) BUIESERN RIS 7z PUPD-1HURIC X D CAR-DC OHUIESER) F 235
WIN/Z b, CARDCOHUESAI RIS THIRA G LT 5 2 L3 PRISh, CAR-DCH5- IS IZ T AL
HELBMLTwE I L 2R L. LX), CAR-DCIXFMMES (0 UCH I 28 72 e fifami: & LTt s h
5o
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FE AR P9 IR 2 1239 % HSV-TK FEHUBEA FL bl i il i (SHED) % Hl» 7z F B8 R 1
3SR BN i

AT E R B MR BERN N RS A #EL s RS U i s H
AR WE BN HEN MG REP. RME RET

DEAREERIR: ARV
PIRERLRE: A VR - A U
SPAREERL R R LRI o e
PURRRBE R R A B G
M AR R

<ILDHIZ>

M XD BEDR VI TH D, PERAIUEL TV L~ THENBERIHML TS, KE, ATFOLRTENS
© b B2 B BRI (SHED) 25 AR R P CIEH ST v b, A7) F —< Ik L CMEER s %2 3 B &
f&T-® vehicle & L TH Wz HBRBIZ T HROBRE T2 ->TE Y. W ERA Tz, Sl F/HRRYERRE NSCLC) »
ki € 7V IZxt LT SHED # vehicle & L7z Thymidine kinase(TK)/gancyclovir(GCV) system % 7z B¥GE s
WEOHMENFTHERTE 2O THET 5,

<kK#>

73 WE % Z L7 HSV-TK(modified TK) # 151 L SHED (23 A L Ci&# MM (SHED-TK) 2 8 37. L 720 wild-
type ® TK & modified TK & T& A ® viability % ki L72. NSCLCHIKeAR (H1299. A549, H460) & SHED-TK %
GCV {15 T TH3548 L bystander R R12 & 2 Ul S 2 R 2 BiGd L7zo SHED-TK @ NSCLC IS 5 itz RE S X O gap
junction %3l L7z dye AT 2 5Flli L 720 H1299 % X — F~= 7 Z ORITBAL L CTIEK L 72 € 7 VICSHED-TK # B Hi L
GCV Db 247\, PUEER) R % 37l L 72,

<HHR>

wild-type & Hi L T modified TK iZ SHED {2 U CHIFa #2034 7% < . GOV ADIEZTEITHE VT DL o e & X
THRETH > 720 in vitro TIENSCLC AR L T bystander R112 & 2 PilEE RN R %2 /R U7zo FEICHUMEE R R
P30 A o 72 H1299 TSHED & @ [ @ gapjunction {2 & % dye D #4725 1 & 1L 72, SHED-TK i J# 3 @ conditioned
medium (234§ Bt EZ BD Iz, EFNI T ATIE, T ¥ bua— UL i L CSHED-TK O#Ai B L I'GCV & #45-
U728 TS & 2 W FWIOCOMBIAR S M, =7 A0 OER S R0 Shi,

<Mk >

HSV TK®O 7 I 7 BREIZ L ) ZEeICEHEMESHED-TK 21583 5 2 L2 L7z SHED-TK X NSCLCIZxF LT
R R K OV = 7 A€ 7))V Chystander R X A2FHLUERE R R 2R L 72
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BEA o+ VAW -UHPLCIZ X 57 7 7 BitEY £ W AR Y & —odrzehi 13-l B9 5 WF 78
A R, 0T REL W OREERT. JEE OB

ESRVAVSE SR T U A P B e

In vivo il fE T-HFICB VT, RN OBET RGP UG S IR EECREEORVT F /By 4 VARS 7 —
(adeno-associated virus (AAV) vector) ZHAEDEIKERBO LR E 2->THBY . WRPTE L OEKABAERS
TWh, AAVRZ 7 —DWWERED—D2E LT, RV ¥ —F ) L EHTHVEDOT AL VAN (h2EkT) BE0H
M EHEAMB E LTRAT LI EDVPHETOND, BUE, PR FPELREEREMH ISR TEL T, T8
R X o TH2ER T ORARDPZILT G H L. TRODIEND, AAVARY ¥ —DERMEDS X %4257
i3 % HIT, BRI 2R FOFEREIUE SR TVE, ThE TS, M2 FOFFERRZRE T
5120 DOkA BN FEVBRBEN TV L, RIFFETIE. BA F v - BREHAs o~ v 757 4 — (UHPLC)
ZH 2R OFEAE RO E LM 2 RA B L & BT, ZOOMTTEREEEICE LT 21T - 72

B A o+ 25 -UHPLC D5 BEGHT 40 % Miat L7253, BMED AAVARZ ¥ — 8BNS E T b e sk 1 L 22k 1
ZRIFIZOEE - RT 22 LD TE, oMz ax b7 20058 SN2 R T OfFfELR R, o 50 T
POEHEN LM TOFAERE L IZIERAETH o7 T2, EORIBEITS. ABA F Y Z&H-UHPLC ¥ 2 7
LAEHWT, RO AAVARYZ & —RABH 5. WRWERHE T, Mr b2 FoRAT T HABRCMET LI L
PURETHD I LARENTZ TNHDTENL, REA F Y LH-UNPLC ¥ A7 AMIAAVAR Y F—BNICETI 5
SN L PR OAFE R & HIRE» O B ECTIETRETH ). MEGHETFEO -2 LTHHTH L EE L
b7z,
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HR A SEIRITI NEUL & CTSA O “HBRAAVSR 2 ¥ —Z W23+ 70— X AEF)I
< ADEIE IR

SR B AR MR SEJE MR PPN SSRRS SR DR, fRib wEc fhiE W)

PR R R B HE
2 R SR

(WFEEM] 7V F=YREHTF 2+ T F=Y R (GS) &, ThEhY) VY —A#E/453I=%—¥1 (NEUD)
EZDEHALN A 773 Y A (CTSA) ORI L Y. NEULIEHAME T L. K6 ¥ 7 VIR & A B 0 M % R J O
HORR AR RERE IR S5 & A ) H RO A RER TH O . BRI S hTuhv, AL, 77/ ltEy A v A
(AAV) RZ7 7 =N, BNEGRICEEFEARNEIEL, TA P4 bAOBEADWRER AAVSIZHEH Lz,
AWFZE T, FPIRS AL 28R & 72 Z R (mod) NEUL & CTSA B {5 % MR L 72 AAVER 7 7 — % i
L. GSEFNVI T ZDPENNOHEGIZ X 2 EFRAROBGEZ HIWE L7,

[51:] 78 GS~ 7 212 AAV5-modNEUL/CTSA % 15 % 10®vg/kg body weight TIRENHLEP S L, FHETI
sua=—RENE L A —T T 4 =V FRBRE AT o 720 P55 3BT - KIHHNE Z 8 L, 4-MU-NANA 5# %
% 4RI Neu iM% . Z-Phe-Leu Gk % #B51C Ctsa itk 2 35 L7zo KM ¥ 7 VRS A BRI, LYyv )
— VT e AICEDEI L7ze F72. anti-CD68HUAR 2 FI v 72 skt U B S ie et 2 920 L 72

(R - 8] Ry 7=~y 2K TR, Ctsallfith i3 B4 0> 12% F Tl L 720 Neul 2 TdH %Ki > 7 Vg
AR IR GHEDT2% £ TR T L7ze GSY 7 ADOHHMY I TBIZE S NS, kI Z7ur7) 7~—h—D
CD6S Bt B iZ, N7 7 — B EBHTHE WP LTz, EHICGST Y ATRI 5 I 4+ 7 0= —FAER GBI
TR SNz DS, AAVERZ ¥ —OEN 512X 0 KRIAEERIGMEO W5 & ERIVE O 556
0« BN S BOB O PP & 12, FR R R O B ASHEGE S L7z,
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HREIERTE NEUL & OF CTSA s F RN AAVPHP.eBZ W72 H 7 7 F 7Y F—=Y A
ETIT T AT B8R iH

fail ORGSR OHER PN SERRT SR JCREC. =i G, bl W

USRI BT ()
KPS R Y

[HW] VvV —2THBYTI K=Y AESD)EATFTZ P TIUR=Y ARG, VYV —LBEI[F5I=F—F
1 (NEUL) & ZDWEHALIN T4 7 73~ A(CCTSA) DKHIZ L ). NEULTEESKTF L. Z0ETHL 7V VHIED
T8 5 A B OF e Ao ek i R0 I 55 0 4 B e IR % 1F ) B BRI I T H B TN D OFBITH T B BUARTAHE
BRI ENTOR, HEER. 7F/MEY 4 VA (AAV)RZ 7 —DO R, RIS PRS2\ 0 & {5 18
ARIFDE . AAVPHP.eBIZHK H L7zo ARWFZETIE. MIRLPIHE b % Bk L 7222 % (mod)NEUL & CTSA #fx 1%
[R5 L 72 AAVPHP.eB-modNEUL/CTSA X7 7 —%fE8 L, GSEF I~ ADMENE 5 X 2 HHR R % Wik
L7

[J5#:] 78 GS~ 7 212 AAVPHP.eB-modNEUL/CTSA % 1.5 x 10%vg/kg J. U830 x 10%ve/kg THENES L. F
BTIFZ 0o —RAEMEEF—T V74—V FRBRZ AT o 720 $85 3B ITIRE] - KM 2 R, 4-MU-NANA
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J =V X DIE Lz RSSO 2R L, anti-CD68HiLfk % W 72 g deta 2 47 - 726
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kg OF 5= TEAEM D 22%, 3.0 x 10%ve/kg D H-ETEHAER D 62% F THIEL72o 72 Neul HETHH 27 VEE
HREBAMLANVETIRT L GSYY ADQMATBE SN S, KL 70 s 7= — 4 —o CD63 btk ix
WAL Tz EHIT, GSYYATRI S IF 7 u=—=3ER, =70 74—V FiREBECTOMWEEE (AT By Ek - 5
B O T 2 Hd Sz Pk S, AAVPHP.eB-modNEUL/CTSA DRENBGIZ X ). KIAREEIG T o N5 & %
FiNeul ZDOBEANEZ Y . RN IAERIS O & & DT, FRMEIERDIUE L2 EZ DR D,
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PRI IZIR I W8T X 2 2SRRI AR E 5 Z 0 5o # 0K UEIRTEN AL E T, JERWICEMTH Y .
RETHIUIMIRERLEOIIZ ) I v, AIZA BRIATFEMIBZ 72 AAV, SeV 2RI LRS- 5 k%
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Teh UMV AROKE, I F T4 VAR =07 F VoI, H—Frvidhi ik %
572, SHIIAKRERIUMT 7 F ¥ EE R ONTA B - RO T &4 L7 MTE B AD I3 2 iEB) 5
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Early distribution of 18F-labeled AAV9 vectors in the cerebrospinal fluid after
intraventricular or intracisternal infusion in non-human primates

Shinichi Kumagai', Takeshi Nakajima!, Kuniko Shimazaki', Takeharu Kakiuchi?, Norihiro Harada®,
Hiroyuki Ohba®, Naomi Takino?, Mika Ito?, Yoshiyuki Onuki!, Makoto Sato', Sachie Nakamura®, Hitoshi Osaka*,
Takanori Yamagata*, Kensuke Kawai'!, Shin-ichi Muramatsu®*

! Department of Neurosurgery, Jichi Medical University

2 Division of Neurological Gene Therapy, Jichi Medical University

3 Central Research Laboratory, Hamamatsu Photonics KK

* Department of Pediatrics, Jichi Medical University

> Center for Gene and Cell Therapy, The Institute of Medical Science, The University of Tokyo

The delivery of adeno-associated virus (AAV) vectors via cerebrospinal fluid (CSF) has emerged as a useful
method for widespread transduction in the central nervous system. While infusion into the cerebral ventricles is a
common protocol in preclinical studies of small animals, cisterna magna has been recognized as an alternative
target for clinical studies that can be reached in a less invasive manner using an intrathecal catheter via the
subarachnoid space from a lumbar puncture. Unlike the classical circulation theory that the CSF moves as a
unidirectional bulk flow from the choroidal plexus to subarachnoid villi, recent in vivo magnetic resonance imaging
revealed the dynamic motion of the CSF influenced by various factors including cardiac pulsations, pulmonary
respiration, and postures. We herein evaluated the early distribution of fluorine-18-labeled AAV9 vectors (['8F]
FB-AAV) infused into the lateral ventricle or cisterna magna of non-human primates by positron emission
tomography (PET). Positron emitter-labeled tyrosine- mutant AAV9 expressing green fluorescent protein (GFP)
was prepared by amino group-modification of capsid protein using N-succinimidyl 4-[fluorine-18] fluorobenzoate.
The ["*F]FB-AAV were infused via the cisterna magna in two male macaques and via lateral ventricle in the other
two male macaques. Accumulation of [**F]JFB-AAV was analyzed at 30-min intervals over 4 hours by PET. On
images of average uptakes for 4 hours, ['*F]FB-AAV were distributed into subarachnoid space around the spinal
cord as well as basal cisterns in all four monkeys. In intracerebroventricular infusion, ['*F]FB-AAV was distributed
into the cisterna magna through the 4" ventricle within the initial 30 min. Subsequently, the accumulation of the
[""F]FB-AAV spread to the basal cisterns and subarachnoid space of the spinal cord and surface of the brain cortex.
On histological examination of GFP expression, neurons in the cervical spinal cord were efficiently transduced by
both infusion routes. For gene therapy that primarily targets the spinal cord and brainstem such as amyotrophic
lateral sclerosis, intracisternal magna infusion is expected to be as effective as an intraventricular infusion.
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Modulation of neurodegeneration by peripheral immune system in Niemann-Pick
disease type C

Toru Yasuda!, Toru Uchiyama', Hideki Mochizuki?, Masafumi Onodera!

' National Center for Child Health and Development
2 Osaka University Graduate School of Medicine

Niemann-Pick disease type C (NPC) is an autosomal-recessively inherited lysosomal storage disorder affecting an
estimated 1 in 120,000 live births worldwide. Mutations in NPC1 or NPC2 gene represent approximately 95% or
5% of total patients with NPC, respectively. Their gene products, NPC1 and NPC2 proteins, function cooperatively
in late endosomes and lysosomes to transport unesterifed cholesterol to the plasma membranes. Typical clinical
feature of the disease is neurovisceral accumulation of unesterified cholesterol and several forms of
glycosphingolipids. NPC can present with a broad range of clinical manifestation from a neonatal acute fatality to
an adult-onset chronic disease associated with neurodegeneration. The development of neurological symptoms,
including cerebellar ataxia, laughter-induced cataplexy, dystonia, and progressive dementia, affects quality of life
of the patients drastically. Hence, it is essential to explore the pathogenic events that trigger and/or promote the
neurodegenerative process for future clinical interventions. In this study, we addressed an involvement of immune
system in neuropathogenic process using a murine model of NPC, npcl mutant mice. Breaching of blood-brain
barrier and infiltration of monocyte-derived macrophages correlated spatially and temporally with the loss of
cerebellar Purkinje cells, which is a hallmark of neurodegeneration in NPC. Reduction of circulating monocytes
using Cer2-knockout mice ameliorated Purkinje cell degeneration. Moreover, involvement of acquired immune
system in the Purkinje cell loss was investigated by crossing npcl mutant mice with Ragl knockout mice. The
npcl mutant mice that lack Ragl exhibited enhanced cerebellar ataxic phenotype. These results imply that delivery
of lymphocytes may be effective for the treatment of neurodegeneration in NPC. Importantly, we confirmed that
peripheral delivery of CD4 and CD25-double-positive regulatory T lymphocytes ameliorated cerebellar ataxia and
neurodegeneration of Purkinje cells in npcl mutant mice. Depletion of regulatory T lymphocytes enhanced
cerebellar ataxic phenotype. Moreover, neonatal bone marrow transplantation ameliorated cerebellar ataxia and
neuronal degeneration. Our results disclose a previously unrecognized neuropathogenicity of immune system in
NPC and would benefit future remedies for devastating neurological diseases.
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Mdmx plays a crucial role in neuronal damage after ischemic stroke

Haomin Yan'!, Tsutomu Sasaki'?, hideaki Kanki!, Kumiko Nishiyama!, Seiichi Nagano'?, Hideki Mochizuki'

! Department of Neurology, Graduate School of Medicine, Osaka University
2 Department of Neurotherapeutics, Graduate School of Medicine, Osaka University

[Background] Mdmx and Mdm2 are two major suppressor factors for the tumor suppressor gene p53. Mdmx
suppresses the transcriptional activity of p53 and enhances the binding of Mdm?2 to p53 for degradation. In the
central nervous system, Mdmx suppresses the transcriptional activity of p53 and enhances the binding of Mdm?2
to p53 for degradation. Accumulated research has shown that Mdmx-p53 interaction plays a central role in neuronal
cell death after cerebral infarction, and its suppression reduces ischemic cell damage, but Mdmx dynamics in
cerebral infarction remained obscure.

[Objective] This study aims to elucidate the functional role of Mdmx in ischemic stroke and to develop a treatment
for stroke through elevated Mdmx.

[Material and Method(s)] 8-week-old C57BL/6 male mice were subjected to 60 min transient middle cerebral
artery occlusion. Primary neurons were isolated from the cortex of embryonic day 16 (E16) mouse embryos and
subjected to oxygen glucose deprivation following up to 24 h reperfusion. Recombinant AAV9 vector that
overexpressed Mdmx were applied to the primary neuronal culture and incubated for 3 days. Western blot and
immunofluorescence staining were used to detect Mdmx expression in neurons. Cell viability assay was conducted
to evaluate neuron survival after hypoxia/recovery.

[Results] Hypoxia/recovery induced decreased Mdmx and elevated p-Mdmx expression both in vitro and in vivo.
Overexpression of Mdmx via AAV-Mdmx transduction significantly increased Mdmx expression and reduced
ischemic vulnerability hypoxia/recovery in neurons.

[Conclusions] These findings indicate Mdmx exerts a crucial role in neurons and further studies are needed to
elucidate Mdmx dynamics in vivo.
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Targeted Gene Delivery to the Brain with Smartly-Coated AAV9 Assisted by High
Intensity Focused Ultrasound Enhances Safety and Efficacy

Hiroaki Kinoh!, Shuhei Nagao*?, Yuto Honda>*, Takahiro Nomoto>*, Horacio Cabral', Nobuhiro Nishiyama??,
Kazunori Kataoka'

' Innovation Center of NanoMedicine, Kataoka-Kinoh Lab
2 Department of Life Science and Technology, School of Life Science and Technology
3 Laboratory for Chemistry and Life Science, Institute of Innovative Research, Tokyo Institute of Technology

Adeno-associated viral (AAV) vector is a highly efficient gene-delivery platform for treating intractable diseases
due to its low invasiveness and long-term gene expression capability. However, high systemic doses of AAV vector
induce serious side effects, such as hepatotoxicity and nephrotoxicity. Therefore, a novel AAV delivery system,
which suppresses non-specific accumulation in healthy tissues/organs, such as the liver and kidneys, is urgently
needed. We have recently developed a smart delivery system for biomolecules comprising tannic acid (TA) and
phenylboronic acid-conjugated polymers [Biomacromolecules 2020 Sep 14,21(9):3826-3835, PCT/JP2020/
021301]. TA is a polyphenol that forms a complex with biomolecules, such as proteins via hydrophobic interaction
and hydrogen bond in aqueous solution. Moreover, TA forms boronate esters with phenylboronic acid-conjugated
polymers resulting in the construction of nanoparticles capable of encapsulating biomolecules in their core. This
supramolecular chemistry technique has potential as a novel approach for designing smart coatings for AAVs
toward enhanced safety and delivery efficiency. We have examined the delivery ability of AAV coated with TA and
block copolymers. The coated AAV was constructed by mixing of AAV9 (Serotype 9) -luciferase(luc), TA and
phenylboronic acid-conjugated polymers in aqueous solution through sequential ‘self-assembly’. The sizes of
AAV9 and coated AAV9 were found to be 29 nm and 46 nm in diameter, respectively. The spherical shape of the
coated AAV9 was confirmed using transmission electron microscopy. In healthy mice, coated AAV9-luc achieved
high luciferase activity in the brain, suppressing liver and kidney accumulation.

In the current study, we studied whether the brain targeting of the smartly-coated AAVs can be enhanced by
combining bubble liposomes (BLs) and high-intensity focused ultrasound (HIFU) to promote the permeability of
the blood brain barrier (BBB). Thus, we injected echo-contrast gas (C3F8) entrapping liposomes with HIFU
exposure for transient BBB opening. Smartly-coated AAV9-luc was delivered to the brain after pre-treatment with
BLs and HIFU, which resulted in 10-fold increased gene expression in the brain at the focused-US exposure site.
Furthermore, this BLs-HIFU-assisted delivery method significantly reduced liver and kidney accumulation (around
1/9). These results suggest that combining BLs and HIFU together serves as a powerful approach for altering the
permeability of BBB to enabling the smartly-coated AAV9-luc to be delivered at the focused brain site. Our data
demonstrate successful prevention of the AAV vector from non-specific accumulation in healthy tissues/organs,
increasing the safety and efficiency of therapy.
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Protocol optimization for generation of retroviral vector-producing human
mesenchymal stem cells (VP-hMSCs)

Yoshiyuki Yamazaki', Yuko Nitahara-Kasahara'?, Kai Miyazaki®, Yoshitaka Miyagawa!, Takashi Okada’

! Department of Biochemistry and Molecular Biology, Nippon Medical School
2 Division of Molecular and Medical Genetics, The Institute of Medical Science, The University of Tokyo
? Faculty of Medicine, Nippon Medical School

Background: Human mesenchymal stem cells (hMSCs)-based cell therapy is a promising strategy for cancer
treatment because of the inherent tumor-homing ability of hMSCs. We have previously reported that retroviral
vector-producing hMSCs (VP-hMSCs) administered to tumor-bearing mice systemically were able to achieve
efficient transduction of therapeutic genes to cancer cells through their accumulation at tumor site and in situ
production of infectious progeny viral particles. Human amniotic MSCs (hAMSCs), which can be easily obtained
from fetal appendage and expanded in vitro, are good candidate as novel cellular vehicle for this approach. In order
to generate VP-hMSCs efficiently, we recently established optimal electroporation protocols for hAMSCs. In this
study, we further evaluated the productivity and functionality of retroviral vectors (RVs) from VP-hAMSCs
generated by optimized protocols.

Methods: For generation of VP-hMSCs, hAMSCs and bone marrow derived hMSCs (hBMSCs) were transfected
by electroporation of retrovirus vector harboring reporter gene and retrovirus packaging plasmids under different
electroporation protocols. Four days after electroporation, the resultant VP-hMSCs and their supernatant were
collected. Cell viability of VP-hMSCs was determined using flow cytometry. The physical (genomic) and biological
(infectious) titer of RVs produced from VP-hMSCs was quantitated by qRT-PCR for physical titer and colony
formation assay for biological titer, respectively.

Results: Among optimal electroporation protocols, cell viability of VP-hMSCs after electroporation was negatively
correlated with the voltage of electrical pulse applied to the hMSCs, whereas positively correlated with the
biological-to-physical titer ratio of RVs, suggesting that infectious RVs can be produced efficiently from VP-
hMSCs with high viability. The co-culture experiments of a human pancreatic cancer cell line PANC1 with VP-
hMSCs generated by optimized protocols revealed the high transduction of PANCI cells with RVs.

Conclusion: Our findings suggested that cell viability of hMSCs post-electroporation is a crucial factor for
generation of functional VP-hMSCs. Experiments to demonstrate the effect of cell division on the production of
the highly infectious RVs are ongoing.
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Establishment of a Pancreatic Cancer Rat Model using the Pancreas-Targeted
Hydrodynamic Gene Delivery

Yuto Tanaka', Kenya Kamimura'?, Osamu Shibata!, Kohei Ogawa', Hiroyuki Abe!, Satoshi Ikarashi!,
Kazunao Hayashi!, Takeshi Yokoo!, Shuji Terai'

! Division of Gastroenterology and Hepatology, Graduate School of Medical and Dental Sciences,
Niigata University
2 Department of General Medicine, Niigata University School of Medicine

Background: A development of the pancreatic cancer animal model is an unmet need to develop the novel therapy
and biomarkers for the disease which is a leading cause of cancer-related death worldwide. To establish the model,
we have examined the applicability of the pancreas-targeted hydrodynamic gene delivery (HGD) method to
establish a pancreatic cancer rat model in efficient manner.

Material and Methods: The pancreas-targeted HGD was utilized to deliver human pancreatic cancer related
genes to the pancreas of wild rats to examine the development of cancer animal models. The genes include the
plasmid expressing KRAS wild-type (WT), KRAS®/?P variant, MYC, and YAP genes. The combinatorial delivery
and repeat HGD were examined for more effective and malignant tumor development.

Results: KRAS/?P-induced pancreatic intraepithelial neoplasia lesions showed malignant transformation in the
main pancreatic duct at four weeks and developed acinar-to-ductal metaplasia (ADM), which led to PDAC within
five weeks and the gene combination of KRAS%/?? and YAP enhanced these effects. The repeat HGD of KRASY/?P
+ YAP combination at four weeks showed ADM in all rats and PDAC in 80% of rats one week later. Metastatic
tumors in the liver, lymph nodes, and subcutaneous lesions and nervous invasion were confirmed. KRAS*? and
YAP combined transfer contributes to the E- to N-cadherin switch in PDAC cells and to tumor metastases. In
addition, activation of the various oncogenic pathways including Akt, Erk, etc. were confirmed.

Conclusions: This research developed an easy-to-use, reproducible pancreatic cancer animal model utilizing
pancreas-targeted HGD to deliver human pancreatic cancer-related genes to the pancreas of wild rats. This
pancreatic cancer model will speed up pancreatic cancer research for novel treatments and biomarkers.
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Oral Session XI. Basic science

OR-73

Reovirus-mediated anti-fibrotic effects: functional restoration of hepatic stellate
cells following reovirus treatment

Ikuho Ishigami!, Shunsuke Inoue!, Yuki Kibe!, Shin-ichiro Nakamura?, Hiroyuki Mizuguchi'***, Fuminori Sakurai'

! Graduate School of Pharmaceutical Sciences, Osaka University

2 School of Veterinary Medicine

3 Laboratory of Functional Organoid for Drug Discovery, National Institutes of Biomedical Innovation,
Health and Nutrition

* Global Center for Medical Engineering and Informatics, Osaka University

> Integrated Frontier Research for Medical Science Division, Institute for Open and Transdisciplinary Research
Initiatives (OTRI), Osaka University

Liver fibrosis is induced by various types of hepatic damages, including virus infection and alcoholic hepatitis.
Hepatic damages lead to the production of transforming growth factor-f3 (TGF-B). TGF-p activates hepatic stellate
cells, which play a crucial rule in liver fibrosis by differentiating into myofibroblasts and producing large amounts
of extracellular matrices (ECM). Excessive production of ECM results in liver fibrosis. Advanced liver fibrosis and
cirrhosis are major risk factors for hepatocellular carcinoma. Although there are many patients suffering from liver
fibrosis, there are few effective anti-fibrotic drugs. Reovirus, which is a non-enveloped virus containing a 10
segmented dsRNA genome, has attracted much attention as an oncolytic virus due to the promising properties,
including efficient antitumor effects and lack of pathogenicity. We previously demonstrated that reovirus showed
efficient antifibrotic effects on the CCl4-induced liver fibrosis mice following intravenous administration (The 27%
JSGCT annual meeting 2021), however, it remained to be elucidated whether functions of liver stellate cells were
restored by reovirus treatment. In this study, we examined the function of hepatic stellate cells after reovirus
treatment.

First, we examined the intrahepatic distribution of reovirus following intravenous administration.
Immunohistochemical and western blotting analysis of virus capsid protein demonstrated that reovirus was taken
up by not only hepatocytes but also hepatic stellate cells in the liver. These data suggested that reovirus directly
mediated anti-fibrotic effects on activated liver stellate cells after cellular uptake of reovirus. Next, we investigated
whether lipid accumulation was restored by reovirus treatment in LX-2 cells, which is a human liver stellate cell
line. In normal state, hepatic stellate cells store vitamin A in lipid droplets. Pre-incubation of LX-2 cells with
TGF-p resulted in the significant reduction in the numbers of lipid droplets, while the numbers of lipid droplets
were increased by reovirus treatment, and were similar to those in the naive cells, which were not treated with
TGF-B or reovirus. Furthermore, we examined the cell migration of LX-2 cells by scratch assay. TGF-f treatment
significantly promoted the migration of LX-2 cells. Reovirus treatment significantly suppressed the cell migration.
The migration levels of reovirus-treated LX-2 cells were similar to those of the naive cells. These results indicated
that reovirus treatment not only reduced the fibrotic marker expression but also improved the cellular functions of
hepatic stellate cells. Finally, we performed mRNA-seq transcriptome analysis to characterize the reovirus-treated
LX-2 cells. Reovirus-treated cells and naive cells showed similar expression profiles of extracellular matrix
organization-related genes, cell migration-related genes and cell adhesion-related genes, while expression levels
of these genes were up-regulated in TGF-B-treated cells. These data suggested that properties of the activated
hepatic stellate cells were altered to quiescent state by reovirus treatment.
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Oral Session XI. Basic science

OR-74

Comparability assessment after transfer of the manufacturing process for a next
generation CAR-T (CD19-JAK/STAT CAR-T, TBI-2001)

Shinya Tanaka', Tetsuya Oshikawa!, Rina Nakanishi', Maki Tanaka', Linh Nguyen?, Marcus Butler?,
Naoto Hirano?

! Takara Bio Inc.
2 Princess Margaret Cancer Centre

Background: TBI-2001 is a CAR-T cell product that expresses a next-generation CAR construct containing anti-
CD19 scFv and the improved signal transduction domains CD28-AIL2RB-CD3( (YXXQ) (JAK/STAT), which
leads to the activation of cytokine-related JAK/STAT signaling pathways. This CAR construct has shown enhanced
antitumor activity in preclinical studies using CAR-transduced T lymphocytes by increasing the proliferation and
persistence of T lymphocytes when compared to cells transduced with a CAR lacking the JAK/STAT signaling
domain. Takara Bio Inc. (Takara) has developed the manufacturing process for generating TBI-2001 for clinical
use. As we plan to manufacture TBI-2001 at the Princess Margaret Cancer Centre (PM-CC) in Canada for the first-
in-human trial in patients with CD19+ B-cell lymphoma, chronic lymphocytic leukemia or small lymphocytic
lymphoma, the manufacturing process was transferred and a comparability assessment of TBI-2001 test batches
manufactured at Takara and the PM-CC was performed to confirm that the controlled process used for the
manufacture of TBI-2001 minimizes product variability.

Methods: Both Takara and the PM-CC separately manufactured and tested two full-scale test batches. One of the
PM-CC’s batches was prepared from a fresh Leukopak and a fresh Peripheral Blood Plasma pack. The other batch
was manufactured using aliquots from the same cryopreserved PBMC and plasma that were used for Takara’s test
batches, therefore providing a side-by-side comparison of test batches prepared from the same apheresis product.
All of the process steps for the manufacture of the test batches including the processing and cryopreservation of
PBMC and plasma were identical at both sites and also to the process steps that will be used to manufacture TBI-
2001 batches for the clinical trial. The comparability of PM-CC’s batches was assessed against Takara’s batches
based on the data from final product specification testing, additional characterization tests, and in-process control
testing.

Results/Conclusion: The results from final product specification testing and additional characterization tests from
the PM-CC’s batches were all within the pre-determined target ranges. The in-process control test results also
supported comparability of the batches. It was concluded that the PM-CC’s batches were comparable to Takara’s
batches. The manufacturing process for generating TBI-2001 was successfully transferred for the upcoming
clinical trial at the PM-CC.
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Oral Session XI. Basic science

OR-75

A Microfluidic 3D Endothelium-on-a-Chip Model to Study Transendothelial
Migration of T Cells in diseases

Luc Zhang'?, L. de Haan!, J. Suijker!, R. van Roey!, N. Berges?, E. Petrova?, K. Queiroz', W. Strijker!,
T. Olivier!, O. Poeschke?, S. Garg?, L.J. van den Broek!

' MIMETAS BV
2 Merck Healthcare KGaA
3 MIMETAS Japan K. K.

Recruitment of T cells is a crucial component in the inflammatory cascade of the body which involves the trafficking
of T cells through the vascular system and their stable arrest to vessel walls at the site of inflammation, followed
by extravasation and subsequent infiltration into tissue. Using patients’ own immune system proved to be a
promising avenue for combatting cancer although therapeutic efficacy varies significantly depending on the tumor
type. To improve this treatment and expand its use to other tumor types, new models that better recapitulate the in
vivo processes should be developed.Previously, we described an assay to study 3D T cell dynamics under flow in
real time using a high throughput, artificial membrane-free microfluidic platform that allows unimpeded
extravasation of T cells towards a chemotactic trigger or melanoma cells. The endothelial vessel and tumor/trigger
compartment were separated by empty collagen gel, which made it easy to track migration of T cells, but more
difficult to look at tumor cell killing. In this research we decreased the distance between endothelial vessel and the
other compartment in two different ways. We assessed whether we would still have a proper barrier of the
endothelium by measuring TEER over time, look at the effect on the number of T cells that showed transendothelial
migration and at tumor cell killing. This improved model presents new possibilities to expand our knowledge
regarding the process of transendothelial migration and killing of immune cells during diseases. Summary: T cell
recruitment is a crucial component in the inflammatory cascade of the body and involves extravasation of T cells
from blood vessels. We describe a novel assay using a high-throughput device to study this process in healthy and
diseased settings.
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Oral Session XI. Basic science

OR-76

Targeted genome repair in selectively expanded mouse long-term hematopoietic
stem cells

Suvd Byambaa', Hideki Uosaki', Hiromasa Hara', Munkh-Erdene Natsagdor;j', Tsukasa Ohmori?,
Satoshi Yamazaki®, Yutaka Hanazono'

! Division of Regenerative Medicine, Jichi Medical University, Tochigi, Japan
2 Department of Biochemistry, Jichi Medical University, Tochigi, Japan
* The Institute of Medical Sciences, the University of Tokyo, Tokyo, Japan

First-line treatment for the most of genetic blood disorders is allogenic hematopoietic stem cell (HSC)
transplantation, which only available for ~30% of patients. Gene therapy and targeted genetic correction in HSCs
could possibly cure the diseases as alternates, and the preliminary results of genome-editing in HSCs are considered
promising with the emergence of CRISPR/Cas9. We recently demonstrated that cDNA insertion via non-
homologous end-joining (NHEJ) to the double-strand break (DSB) site created by CRISPR/Cas9 could cure
X-linked severe combined immunodeficiency (X-SCID) mice, although the genome edited HSCs repopulated in
only 25% of mice to cure. The results suggested us that we need more number of HSCs needs to be genome-edited.
We also observed NHEJ-mediated cDNA integration disrupted cDNA or the integration site in some cases,
suggesting that more accurate integration method may be needed. Taken together, here we aimed to (1) expand
long-term repopulating HSCs (LT-HSCs) to achieve more genome-editing with higher repopulation ability and (2)
develop a method for homologous-direct repair (HDR) in HSCs.

First, we enriched mouse LT-HSCs by sorting Lineage marker negative (Lin-), cKit+, Scal+, CD150+, and CD34-
cells from bone marrow, and expanded using PVA-containing media. LT-HSCs were expanded to XXX times in
YYY days. Second, we optimized HDR-based genome-editing in expanded LT-HSCs. For the optimization, we
chose Ptprc (CD45) as the target. Only a single amino acid polymorphism causes CD45.1 and CD45.2, which are
detectable with selective antibodies. After the optimization of the delivery method of Cas9 ribonucleoprotein
(RNP) and single stranded DNA repair template to LT-HSCs, we achieved ~10% of conversion from CD45.2 to
CD45.1. We then transplanted the genome edited HSCs. After the engraftment, we observed only ~1% of donor
HSC-derived peripheral blood cells was CD45.1.

The current study demonstrated that precise genome editing of expanded LT-HSCs is feasible, however, further
improvement is necessary for the realization of this method to cure genetic blood disorders.
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OR-77
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Nakamura Toru
Nakanishi Hiroki
Nakanishi Rina
Nakanishi Tomoko
Nakanishi Tomoko
Nakatake Motomu
Nakayama Soya
Nakayama Tojo

Nakazawa Yozo

OR-10, OR-11
OR-62

S5-3

S4-1

OR-62

OR-73
S10-2*, OR-51
OR-24, OR-25
OR-29

OR-74

S10-4

OR-36
OR-51*
OR-10

JS*

PS-06, OR-07, OR-18, OR-48

Namba Hiroki

OR-57

Naoe Yoshinori

OR-09, OR-19, OR-23, OR-56*

Nariki Hiroaki
Narisawa Sonoko

Negishi Yoichi

Nemekhbayar Baatartsogt
S2-4, OR-30%*, OR-70

Nicholas Yoder
Nimura Keisuke
Nishida Kohji
Nishie Toshikazu
Nishiguchi Koji
Nishikawa Masako
Nishikawa Miu
Nishinaka Toru
Nishito Yukari
Nishiyama Kumiko
Nishiyama Nobuhiro

Nitahara-Kasahara Yuko

OR-28
OR-39
S6-3

PS-04
S6-1*
S1-1
OR-08*, OR-28
S1-3*
OR-70
OR-36
OR-29
S10-1
OR-66
OR-67

S3-3, OR-10, OR-11, OR-68

Nito Chikako
Niwa Hiroki
Nogami Keiji
Noguchi Shunsuke
Noma Kazuhiro
Nomoto Takahiro
Nukaya Ikuei

Nureki Osamu

(O]

O. Poeschke
Ochiai Atsushi
Ogawa Kohei
Ogawa Saori
Ogawa Sara
Ogita Nobuo
Ogura Taemi
Ohashi Natsuko
Ohashi Toya
Ohba Hiroyuki
Ohba Kenji

Ohmori Tsukasa

OR-10, OR-11
OR-24, OR-25%*
OR-70

OR-17

S5-5, OR-16
OR-67

OR-55

S2-4

OR-75

S10-1

OR-72

OR-47
OR-55%*
Tbs-1IT*
OR-70

OR-71

OR-34, OR-37
OR-62

OR-26, OR-27

S2-4*, OR-30, OR-70, OR-76

Ohnishi Kenjiro

OR-65
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EL: Educational Lecture
PS: Plenary Session

SL: Special Lecture
Tbs: Tea break seminar
*Speaker

PL: President’s Lecture
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Ohno Ryunosuke OR-48%*
Ohtsuki Kota OR-34, OR-37
Oie Yoshinori S1-1*
Oike Yuichi S11-2%*
Oishi Tomoya OR-57*
Okada Tadashi OR-36
Okada Takashi S3-3, OR-10, OR-11,
OR-32, OR-40, OR-44,
OR-45, OR-68, OR-69
Okamoto Keisuke S7-2%
Okamoto Sachiko OR-08, OR-28, OR-33
Okano Hideyuki PS-02
Okudaira Shinichi PSp2*
Okuyama Ryuhei S5-3*
Okuyama Tomoyuki Tbs-IV*
Omaira Alberquilla PSP1
Omata Taku CS-VIIT*
Ono Moe OR-29
Ono Ryosuke OR-15%
Onodera Masafumi OR-63
Onoguchi Reina S1-4
Onuki Yoshiyuki OR-62
Osaka Hitoshi OR-62
Oshikawa Tetsuya OR-74
Otani Yoshihiro OR-21
Oyama Rieko OR-14
Oyama Yuka OR-40, OR-44
[P]
Patricia Angela Alvero Sibal OR-19*
Paul Kievit OR-42
Paula Germino-Watnick PS-04
Paula Rio PSP1
Peiqing Zhang CS-11*
Prashant Bhattarai PS-04
Praveensingh Hajeri S4-1
[R]
R. van Roey OR-75
Rahul Palchaudhuri PS-04
Rebeca Sanchez-Dominguez PSP1
Rehab F. Abdelhamid OR-64
Rosa Bacchetta OR-35
Roser M. Pujol PSP1

[S]

S. Garg

Sagara Miyako
Sagara Takehiro
Saito Izumi

Saito Izumu
Saito Yasuho
Sakai Mashito
Sakai Michio
Sakaki Toshiyuki
Sakamoto Akira
Sakamoto Masaki
Sakamoto Shuhei
Sakuraba Hitoshi
Sakurai Akira

Sakurai Fuminori

OR-75
OR-52
OR-47

S10-4
OR-36
OR-14

S8-2, OR-11, OR-40

OR-70
OR-36
OR-52
OR-50
OR-46*
OR-54
S7-3*

OR-15, OR-20, OR-29, OR-73

Sameshima Tetsuro
Sandra P. Reyna
Sankai Yoshiyuki
Sano Mutsumi
Sasabuchi Mika
Sasaki Katsunori
Sasaki Tsutomu
Sato Makoto

Sato Tori

Sato Yohei

Sato Yuriko
Sato-Dahlman Mizuho
Satoh Susumu
Sawa Yurika
Sawada Akihiro
Sayama Tatsuki
Sehara Yoshihide
Shibata Osamu
Shichinohe Toshiaki
Shiku Hiroshi
Shimada Takashi
Shimada Yohta
Shimazaki Kuniko
Shimizu Kahori
Shimizu Kimihiro
Shinagawa Manaka

Shindou Hideo

OR-57

S8-3*

EL2*

OR-55

S7-2%*

OR-24

OR-64, OR-66
OR-62

OR-45
OR-35*
OR-40, OR-44
S4-1%*

OR-65

OR-11

OR-70

S1-4

OR-26*, OR-27
OR-72
OR-24, OR-25
CS-I*

S8-2

OR-34*, OR-37
OR-26, OR-62
OR-29*
OR-18

OR-48

OR-29

Shinoda Shuhei
Shirakawa Toshiro
Shirakawa Yasuhiro
Shirasawa Hiromichi
Shitaka Yoshitsugu
Shoji Ryohei
Shuwari Naomi
Situo Zheng

Soda Yasushi
Sonoda Emiko
Sonoda Hiroyuki
Sophia Chang
Suda Satoshi
Sugano Eriko
Sugimoto Akinori
Sugimoto Ryoma
Sugimura Haruhiko
Sukegawa Makoto
Susana Navarro
Suvd Byambaa
Suzuki Nobuaki
Suzuki Tetsuro
Suzuki Tomohiro

Swapna Kollu

[T]

T. Olivier

Tabata Kitako
Tabira Takeshi
Taguchi Satoru
Tahara Kenichi
Takagi Haruna
Takahashi Masayo
Takahashi Shiro
Takarada Toru
Takashima Fuyuko
Takeda Shin’ichi
Takedani Hideyuki
Takeshita Kohei
Takeuchi Yoshie
Taki Masashi
Takino Naomi
Tamada Koji

Tamai Katsuto

S4-1

OR-49

S5-5

PSp2*

PSP3*
OR-22%*
OR-20%*
PS-03*

OR-52
OR-17*
OR-34, OR-37
PS-01

OR-11

S1-4

OR-46
OR-50%*
OR-57

OR-40

PSP1

OR-76*
OR-70

OR-57
OR-24, OR-25
PS-01, OR-41*

OR-75

S1-4

OR-61*
OR-14*
OR-55

OR-34, OR-37
EL3*

OR-11*
OR-17

OR-28

S3-3

OR-70

OR-77

OR-59, OR-60
OR-70

OR-62
S10-3*, OR-77
S11-3*, OR-38

CL: JSGCT Chairman’s Lecture
SL: Special Lecture
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*Speaker

PL: President’s Lecture
EL: Educational Lecture
PS: Plenary Session
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Tamakoshi Tomoki OR-38
Tamura Ryota PS-02*, OR-65*
Tanabe Shunsuke S5-5
Tanaka Maki OR-19, OR-23, OR-74
Tanaka Michio Sp*
Tanaka Minoru S5-3

Tanaka Miyuki

PS-06, OR-07, OR-18, OR-48

Tanaka Rina
Tanaka Shinya
Tanaka Toru
Tanaka Yoshinori
Tanaka Yoshinori
Tanaka Yuto

Tani Kenzaburo

Tazawa Hiroshi

OR-28
OR-74*
OR-31
PS-01
OR-28*
OR-72%*
OR-52

S5-5%, OR-16, OR-22, OR-50

Terada Tomoyuki
Terai Shuji
Terashima Tomoya
Theodore Hobbs
Timothy W Yu

Toda Masahiro
Toda Tatsushi

Todo Tomoki
Togashi Tomoki
Togawa Tadayasu
Tomita Hiroshi
Tomita Koji
Tomono Taro
Torisu Tetsuo
Toriumi Kentaro
Tsuboi Nobushige
Tsuchikawa Takahiro
Tsuda Makoto

Tsuji Shunichiro
Tsujikawa Kazutake
Tsukahara Masayoshi
Tsukimoto Jun
Tsukimura Takahiro
Tsunekawa Yuji
Tsunoda Hiroyuki
Tsunogai Toshiki

OR-29

OR-72

OR-71

OR-42, OR-43
JS

PS-02

S8-4%*

S5-3, OR-14
S2-4

OR-54

S1-4%*

OR-29

OR-44

PS-05
Tbs-11T*
OR-21

OR-24, OR-25
EL1*

OR-71

OR-20

OR-13

OR-59, OR-60
OR-54

OR-69

S10-1

OR-37

Yamazaki Naoya OR-70
Yamazaki Satoshi OR-76
Yamazaki Shoji OR-70
Yamazaki Yoshiyuki OR-44, OR-68*
Yari Giménez PSP1
Yasuda Kaori OR-36
Yasuda Toru OR-63*
Yasui Fumihiko S3-2
Yatomi Yutaka OR-70
Yo Masahiro PS-02
Yokoo Takeshi OR-72
Yokota Takanori JS*
Yonemitsu Yoshikazu

PL*, S2-3, PS-03, OR-12
Yoshida Kouhei OR-31
Yoshida Ryuichi OR-22
Yoshida Tokuyuki OR-53
Yoshida Yusuke OR-50
Yoshimi Kazuto OR-77
Yotsuyanagi Yuichi Tbs-I*
Yufu Xin OR-12%*
[Z]
Zahra Karjoo S3-4
Zen Rika OR-71%

U]

Uchida Eriko S7-1*, OR-53, OR-58
Uchida Kazuhisa CS-1v*
Uchida Naoya PS-04*, OR-45, OR-69
Uchiyama Susumu PS-05*
Uchiyama Toru S9-1*, OR-63
Ueda Sayuri OR-28
Ueda Yasuyoshi OR-10, OR-11
Ueki Hideto OR-49
Ueyama Morio OR-64
Ulana Stasula PS-04
Umezawa Akihiro OR-44
Uosaki Hideki OR-76
Urata Yasuo S5-5, OR-16, OR-22, OR-50
Urayama Yuya OR-29
(W]

W. Strijker OR-75
Wada Ken-Ichi S2-3*
Wada Mikako OR-32, OR-69*
Wada Takeshi JS*
Wakimoto Hiroaki S4-2%*
Watanabe Kazuya OR-31
Watano Ryota OR-26, OR-27
Wei Wang PSP1
William F. Goins OR-40
[Y]

Yada Koji OR-70
Yagi Chiaki OR-50
Yagyu Shigeki S6-2*, PS-06, OR-07
Yamada Motohiko OR-16*
Yamada Yuma S2-2%
Yamagata Takanori CS-VIII*, OR-62
Yamagishi Satoru OR-57
Yamaguchi Saori OR-55
Yamaguchi Sho OR-10
Yamamoto Masato S4-1
Yamamoto Motoko OR-40, OR-44
Yamamoto Taisuke OR-57
Yamamoto Takenori OR-53, OR-58*
Yamanouchi Jun OR-70
Yamasaki Tomohiro OR-57
Yamashita Takuma OR-53* OR-58

CL: JSGCT Chairman’s Lecture
EL: Educational Lecture
PS: Plenary Session

SL: Special Lecture
Tbs: Tea break seminar
*Speaker

PL: President’s Lecture

OR: Oral Session
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