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1988 Cambridge University (Ph.D CAR-T Division Collaboration
Embryonic Hematopoietic'Stem Cells.
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CAR-T MZX|=X|

Chimeric Antigen Receptor (CAR) T-cell

Antibody

Antigen-binding site

Fab regiof

g
1st znd 3th

—>
TN LA
CART cell

ZX: Science 23 Mar 2018: Vol. 359, Issue 6382, pp. 1361-1365 DOI: 10.1126/science.aar6711
(©Lineage, Moises Dominguez
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CAR-T M=ZX|=A|

CAR-T cell therapy - TCR therapy H| 1!

-~ — — Preconditioning
g I emEE) ey
m T cell (TCR) Tumor cell i 4

1)

Vira;l or Antige%n d
: | processed an : :
T cells from non-viral presented by MHC /) : ‘
sharal insertion of "/ Expand ~ Cell
periphera i . TCR gene- infusion
I genes into ; y
blood T cells — — \ engineered with IL-2
@ © é Chimeric ) T :
: : | antigen receptor : : -
: - T 1 - : A=)
o ¥ UM e N
© TDID Tcell s
z JC
k — - (
@ @ Antigen (
| | expressed on ' ‘
the cell surface _ Preconditioning
N 8 with chemotherapy
5

ZX: NIH (https://www.cancer.gov/about-cancer/treatment/research/car-t-cells), National Cancer Institute



CAR-T cell Therapy

CAR-T MIZX|=H| - Indication

Lymphoma
l

Do abTironBIO

’

Hodgkin lymphoma

'

Non-Hodgkin lymphoma

B ell

A

Immature B cell

* B-Lymphoblastic lymphoma
eukemia)

mature B cell

A

— Aggressive lymphoma

Diffuse large B-cell IymphomD
* Burkitt TymptrorTa

* Mantle cell ymphoma

— Indolent lymphoma

* Follicular lymphoma
* Chronic lymphocytic leukemia
* Marginal zone lymphoma

EN: QHLE MEMSYY - 2 TE ZH DM Z0|Ahttps://youtu.be/UBTnV_Px6sg

'

T or NK cell

A

Immature T cell

T-Lymphoblastic lymphoma
(Leukemia)

A

mature T/NK cell

Aggressive lymphoma

* Peripheral T-cell lymphoma, NOS

* Anaplastic large cell ymphoma

* Angiommunoblastic T-cell lymphoma
* Extranodal NK/T cell lymphoma

* Hepatosplenic lymphoma

Indolent lymphoma

* Mpycosis fungoides
* Cutaneous T-cell ymphoma
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SR EY HE 25
(Blood collection)

CAR construct X| &}
(Lentivirus)

T Cell stimulation

CAR YA Q!
T Cell Transduction

CAR-T M| X ZAJH{QF
CAR-T cell Expansion

CAR-T M| = =2
CAR-T cell therapy,

ZX: Korean Society for Biotechnology and Bioengineering Journal 35(2): 95-104 (2020)

CAR-T M=EX|=A H7ILIS

Do abTironBIO

5. Modified T cell
1. Leukapheresis infusion

4. Chemotherapy

Antibody-coated beads
o’e% 0 ¢

@
T M= 243} \

2. T cell activation/

transduction 3. Modified T cell

o
e
Beads removal
ee

expansion

T cell
Apheresis activation

— i P |

€
e

% S Virux: Retrovirus/lentivirus

Vv § Elecroporation: RNA/ONA
5

Teell
infusion Expansion
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YULHADICM] U 2021.04.28 10:02
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F24 4dMsEALl emP 5. "HL CAR-T IND" 18IS E, XHH| A as A7

| Sx150] 20t ey AMATHE HE. GMP T HAE AAG 12 0
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CAR-T MEX|ZH LM >

M2 2L 15 CAR-TAIE] 7}5---Z12|of

AEA A
oo
3\..5— FEE.I-E.I-

AMEAMEHR0| 2L = MZXAEHM CAR-T(Z|H|E] 2 88X &%
THE)A2d5E 2ETICt0 282 Eiwict |0 A H 224 HU B E EEE

https://jhealthmedia.joins.com/article/article view.asp?pno=23659

=N 5YLE
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CAR-T MEXZ LA >

SFEAM AMMAMSHRAL eoMP +=.."EHL CAR-T IND"

Y so0m’ HEE FEEoH,

b 12l
EAOA FO s HAMZAENE MET = A= AlZ0|0L

A2 Qo GMP HH| P52 AEHCHD 1Y
2 0|2f2)=
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CAR-T MZ=X|=XN E24

MECHEE, K| 44t CART AL HT

| Sx150] 20t ey AMATHE HE. GMP T HAE AAG 12 0

MEHStul S CAR-T One Stop JHE AIAE

CD19-CAR-T
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CAR-T M=EX|=X| sigt

=2 cAR-TX| 2 H| A| &S

7,200%+ &gy

CAR-TX| = X| CHA R 2 7L i gt

1 Solid organ tumors
(n=52) 40%

2 Hematologic malignancies
(n=78) 60%

2017 2018 2019 2020 2021 2022

3 M2 (2017~2028)

2024 2025 2026
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CAR-T MEXIZ=H: 52| JH 515
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CAR-T MEX|ZH: ZLj JHA} 2M

*A|7}54.21.09.01 7| &

AR
gl Al7kE oy s 7l & 2
UHE= 3,048 & & 2010 XFH| 72 (zCAR-T platform) A 124 A& A 215 QI (O A &)
FEEA 4,592 2 2015 XHA| 7H2H(MVR CAR-T platform) Mol vou M4
LG 25t 537X 2,266 & 2001 XER| 702 (0] S 7H)
GCS M AHE 52409 & 1992 XHA| 7 2 (Mesothelin-CAR-T) 0|2 YAAEA =S QAAH
= 9,952 & ¥ 1999 CRISPR S T Xt7+Q| 7| & CAR-T 5 2= CARtherics Pth Ltd 7|2 O| ™
s : )l 0| = X}3|AFE|0|LEE A THOM & Ges A
HEA 4,365 A & 1975 FOHHEA ' 7|2 £ Q(GCC CAR-T) x4 ol = MK gg C
H] AFEFAL
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Project. ACT-101 7l

ACT-101 LMZEHM EO|HMoE UAS= KT X XE Knock Down.
sh Xgene2t CD19-CARE FA| LdsI=
X_gene Knock Down engineered CAR-T EH &

CD19 CAR-T

ro

Z3jsti el HHX|E BiAL HPEIl 3 S KIS KRICT

CAS Platform CAR-T
(Chimeric advanced shRNA-mediated Technology)

Cancer cell

@ e | |
O i [
I
- |
[ cr I [
| 1 i |
R N i ) 1 i |
Target : @AHQ 1 3 25 X}
G S, 7 G %
(e 007 9 6Q4/ % s, ° sf';';, gq‘?’:'})
0 On 4. e 73 9
" ,.C, Mg ey, “p, RN
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Project. ACT-101 411}

X-gene shRNA sequence screening : pilot study

Cloning Western blot

e s e e
| N— | —

U6 X shRNA ‘ CD19 CAR

S ‘ D28 D28 D37
ey ‘ - FMC63 (CD19 scfv) Transmembrane  Cytoplasmic [} N EH:
- ‘ = domain domain domain

1007l 0| 42| sequence screening=2 S8l FET U=
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Project. ACT-101 ¢i1Zdx

X-gene shRNA CD19 CAR-T :in vivo study

0 day 1 day 4 day 5 day 6 day
PBMC thawing LentIVIFUSE 0| 835l WBE &% NSG miceli NSG mice0f|
T cellf| RTXE CAR THHE  |VE NALM6-luc IVE CART cell
Transductlon%.* 2 =l Cell & FY
Survival proportions: Survival of Data
100 100
2 S
2 2
? @
‘E' 50 - £ 504
it @
b o
@ @
o o
0 ] 1 1 n
0 10 - 20D 30 40 0 10 20 30 40 50
ime (Day) Time (Day)
- FBS — PBS
= controlT = rontrolT
== CD19 CART cell — D19 CAR T cell
—~ shRNA1 CD19 CAR T cell .

shRNAT CD19 CAR T cell
NALM6 mouse

Cta| m2|g W Eoj(v
Luciferase &3l &t

(o_| 17
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Project. ACT-101 o132z 1}

Do abTironBIO

X-gene shRNA CD19 CAR-T :in vivo study

ShRNA-I

ShRNA-A

ShRNA CD19 CART cell

CD19 CART cell

Ctrl T cell

x108

Radiance
(pfsecfcm?fsr)

Color Scale
Min = 1.00e6

Max = 1.00e8

NALM6 mouse
Che| me2|HWEo(Vv)
Luciferase &3l 20l

Percent survival

Survival proportions: Survival of Data

100

20 40 60 80
Time (Day)
- PBS
—— controlT
—— CD19 CART cell

—_—r—

b

sh-A CD19 CART cell

sh-I

CD19 CAR T cell

18
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CAS Platform - ACT101 7|= &Ad

de|oE L HIE|A MHE}O| 2H|O| 2 HFO| 2 702
Yescarta (axi-cel) | Kymriah (tisa-cel) ACT-101 BCP-401
; . shRNA-antiCD19- shRNA-antiCD19- ;
Construct antiCD19-CD28-CD3z  antiCD19-41BB-CD3z antiCD19-41BB-CD3z
CD28-CD3z 41BB-CD3z
ALL ALL, DLBCL ALL, CLL DLBCL ALL
Retrovirus Lentivirus Lentivirus Lentivirus Lentivirus

CAS Platform CAR-T

CD28/CD3T
Expand rapidly in patients
Rarely persist past 60 days [Caveat]
May be associated with earlier CRS * Vector (Retro/Lenti virus)

e Cell manufacturing platforms

41BB/CD3
/CD3T * Patient heterogeneity

Expand more slowly
Persist longer in some patients
May be associated with delayed CRS

19

Z7X: Deciphering CAR-T Cells: Exploring Functional Mechanisms to Drive Next Generation Immunotherapy
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Project. ACT-201 7l

ACT-201 S MZ(melanoma, skin cancer)0|A F2 LHsI=
M

HVEM Targeted HVEME E}1o 2 Bto]
CAR-T for melanoma *& 21 =0 M2 cAR-T HZt E34

I]H:I

7lE

Melanoma HVEM CAR-T M=

‘HVEMS
HHOoR Sl=

7l S =X
=0l 5§

JI
oln
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Project. ACT-201 S12Ziq}

HVEM targeted CAR-T for CML : in vivo study

CAR construct
IL-2 (pg/ml)
CD28 CD3¢
A
Extracelluar domain
(BTLA or CD160)

[L-2 {pa/ml)

Jurkat meck maock mack ETLA-2z  BTLA-M:  BTLA-E:  COMAS-JE: COLEO-2E: CO160-2M:

mock
BT LA-28z
CD160-28z

K562 mock HVER mack HVEM mock HVEM

KHYG-1 -CD160-28z

KHYG-1 -mock
- KHYG-1 ~BTLA-28z2

CD3 ¢

.

—>(CD3 ¢

KHYG-1 ,1:5 KHYG-1,1:10

B-tubulin | . e
- SS8ees —> Tubulin

Jurkat

Cell Lysis (%)
Cell Lysis (%)

Mock HVEM

HVEM .
B-tubulin I— p—

K562

CD160-28z 10 ock BTLA-28z CD160-28z

21



Alteration Frequency

TNFRSF14 Expression -— RNA Seq V2 (log2)
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Project. ACT-201 ¢3t H|X

ONCOIMMUNOLOGY
2019, VOL_ 8, NO. 12, £1665976 (14 pages)
https:fiol org/10.1080/2162402%.2019.1665976

Taylor & Francis

Tayr & Francs Crous

ORIGINAL RESEARCH ) Chok or pmes.

HVEM has a broader expression than PD-L1 and constitutes a negative prognostic

H V E M Ta rg eted CA R- T fo r m e I a n o m a :l::;:‘:rMaa:::er?OIential e o mela:‘;::\aence Granier?, Vincent Moutardiere,

b, Nicolas Macagno (¢, Samuel Granjeaud
Caroline Gaudy-Margueste (*", Nadia Habel ', Marion Mandavit?, Bernard Guillot?, Christine Pasero®, Eric Tartour?,
Robert Ballotti ', Jean-Jacques Grob®®, and Daniel Olive®

< onli-g I:la:l HVEM Ha"?_i E %Il'?—l > OncoTargets and Therapy Dove:

10%

8%

8%

4%

2%

16

3 ORIGINAL RESEARCH
Increased BTLA and HVEM in gastric cancer are
associated with progression and ~=== ~=~==-~=i-

European Journal of Cancer

Volume 51, Issue 2, January 2015, Pages 157-165

This article was published i the fallowing Dave Press jour

16 Febrary 2017
Plumber of imes ths artice has been viewed

ELSEVIER

Clinical impact of herpesvirus entry mediator
expression in human hepatocellular carcinoma

ANTICANCER RESEARCH 35: 1361-1368 (2015) Daisuke Hakuto, Masayuki Sha chira Yamato, Satoshi Yasuda, Shinsaku Gbara, Takes Momi, Yoshiyuki

Nakajima

HVEM Expression Contributes to Tumor Progression and
Prognosis in Human Colorectal Cancer
TAKASHI INOUE'. MASAYUKI SHO', SATOSHI YASUDA', SATOSHI NISHIWADA', SHINJI NAKAMURA',
|

TAKESHI UEDA', NAOTO NISHIGORI'. KEJIRO KAWASAKI', SHINSAKU
TAKAYUKI NAKAMOTO', FUMIKAZU KOYAMA?, HISAO FUJII® and YOSHIYUKI NAKAJIMA'

Departments of Surgery and *Endoscopy and Ultrasound, Nara Medical University, Kashilara, Nara, Japan

JBUON 2017; 22{1} 80-06
155M: 1107-0625, online I55N: 2241-629% « wwwijbuon.com
E-mail: editorial_ofice@ibuon.com

ORIGINAL ARTICLE

High expression of herpesvirus entry mediator (HVEM) in
ovarian serous adenocarcinoma tissue
Research paper “Yuan Fang®, Lei Ye*, Ting Zhang, Qi-zhi He, Jian-long Zhu
. . ‘Strnghat First Matermity axd [nfant Hospical, Tongii University Sehoe] of Mevicias, Stanghai, China
Immune checkpoint molecule herpes virus entry  mmeseaumers contrivozed equaiiy to thiz wers

TR

g, a is overexpressed and associated with poor progn
S g o glioblastoma
P © i Ming-Zhi Han ", Shuai Wang *, Wen-Ba Zhaa %, Shi-Lei Ni %, Ning Yang*, Yang Kang ", Bin Huang*,
® An-Jing Chen *, Xin-Gang Li®, Jian Wang **, Dong-Hai Wang **
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MZEZXIZH JHe: H|AAAIE A&l (e .

. Mo, Chg| M EQf
- A™®=ZE: Gep-201
. A|O4X74

- PBS
- Control T
- CD19 CAR-T, shRNA CD19 CAR-T

- Al HelRY SEAIE

{ |
. MY D] YUSO]
. SO|8% N8, F8Y DB 0l L ANNS TS ATYBY MA

o ANH7|2HaF

. MEdiH. O3

S| HMMEQ
S o H. ST
- RO ™S nofot XUEF Al ofE

- Al™ Organ
Brain, Heart, Lung, Liver, Kidney, Spleen, Pancreas, Stomach, Intestine, Gonads, Mesentery lymph,
BM, Blood, Tail injection

o ACT-101 M| Z=0f| A& &l Lentivirus2| G Xt 2 Z 2t A £2/0i| CHSt genomic DNA 2412 S| =0l
A2 El Lentiviruse| £HE O] 2 =212 2| TH replication competent lentivirus =41 & A| O &
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JHE mo| =22l 3 ALY =& A=

Pipeline Indication 2022 2023 2024
ACT-101 Lymphoma L/O or Clinical trial I/1I
Solid cancer - - .
ACT-201 Development & Pre-clinical L/O or Clinical trial |
(melanoma)
ACT-301 Neuroblastoma Development & Pre-clinical

2to] M & OfR(L/O)S & - 7128 E[HQ| 7|=0|H HEL22 OILAE A
- 5002t~10009t T2 M (F 19 5HU TH)
. J|20|HMAAH)S E3 AMI|ZE = 25

- CAR-T M ZX|=2H| Etolf =42 1~3%

« 2071 HY W CAR-TX|ZME HE

- 2{Alof, ZE, B, QI A0}, LF|O|AlO}, O, MILE,
O|AZtl, WA, Hij, Ha2pH, o[&2|ot, ALflQl, 5F,

SAEH A9&, TS (ASCIOL2tH[Of, OFEHO|O|E] E)
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