


ICINE

PhD — Molecular med
2026

CART CELL THERAPY
MAHDBIy:ZAREI

N

~
®
®
C——
e—
H
H
@



Outline

O /‘ dadla
02 0ai) W gula gl
03 CAR ps¢ia
04 (EX VIVO)Olad U al gl 48
02 L Cudgaaa g by (hdla
06 O3 JaNa 53 CAR-T g

U7 s s alsh s oo siaa gl s




Cancer Stem Cell

Asymmetric
Division

Rl ST

Symmetric
Division

1

cancerstemcell () (Cancer -S\tgm CE”)CSC

Non Stem Cancer Cell

Clonal Evolution Model

s e g Clonal Evolgtion -
e t

Adult CGell

Cancer Stem Cell Model

DEDIFRENTIATION

6 Differentiated non-CSC




Proliferative phenotype

-
- -

Cancer stem cell

Invasive phenotype

Clonal expansion
(CSC and non-CSC)

i i

:

StEMNESS o g

plasticity

Plasticity




SRS

MECHANISMS OF CHEMOTHERAPY
Allylating Agents

Induce cross-links in DNA

Antimetabotes

Inhibit nucleotide
synthesis™

>

Mitotic Inhibitors

Block mitosis

Radiation

Topoisomerase
inhibitors
Interfere with DNA
replication

marrow

Gastrointestinal Hair follicles
epithellum

OncoDaily

Single strand break

SOVOTOVOR ©e

-

Double strand breaks Double strand break
fragments



|
@“.%

Adoptive cell therapy

) )\
Anti- PD 1 * JL I/ \\(/

Antibody-based

Immune checkpomt targeted therapy

inhibitors
Cancer Immunotherapy

y 00 Actcvatod Tecoll 4 o0
—— 0 0 O o

<y ooo
O lFNs
‘u Granz mes

“‘ ' ?ﬂo:lns

Cancer cell death

Cytokine therapy

o9
Cytoklnes

Oncolytic viruses

Cancer vaccines.

£ 93 gon |

Checkpoaint inhibitors
Monoclonalantibodies
Cytokine therapy
Cancer vaccinges
CAR-T Cell Therapy




VAVAVAV‘V‘

'AYAVAV‘V‘ |
'AYAYAVAVA ‘
'AVAYAVAVA O 2 |
'AvAvAvA'; ‘
'AVAYA'AVA |
'AvAvAvAvA |
y v,V V v ) 3 ’ ‘
':v:v:v:v: o) slRgylo Heodk
'AVAVAV‘V‘ ‘
'AVAVAVA'A |




Oleyd 10455 syl ,9¢b
CAR T o Jolw L

Ole)d ©5) U2e)kz «Fleyd vy 2
9 Plo)d0an ==l pw olbyw

‘S.).:).L? s 4.3'3407 )3 Lo .l L’.')ln)bg.j)g

Ol )3 &5 Euiud (J9Sgo (i) ;|
aule Niadign oM 47 sl 395 (slo Jolus

394050 J235 lbyaw

(CMRC) (J9g0 g (Jglw Oladad 35,0 (a5 jlug y3 (glasido

A) NotebookLM




Tlamws (OB (2leiS @ oyl plaaw 12

O2l 229 51 Al olg’ sl R EWLSL il Gilbyw gadglw (o ¢l L . dibwd el phiwaw pade b3S oljbyw T glocuuwgail
A0 ol WOlasl ¢l (3485 (699U g (Rlwliud (gl aid,uin ‘GPS' SO ¢l5Lyuw ¢l 4 CAR T-Cell ¢)lo)s .aiiS 0 slul o Joluw

e T Jok CART Jol

A NotebookLM

| (65909551 5O €oul g jlw il 00 e 0055 (59,10 SO 3 @9g0 digos w9l CAR-T




CD2ZN

Axicabtagene
ciloleucel

* Large B cell lymphoma
* Follicular lymphoma

= CDIY target

FDA-APPROVED CAR T CELL

Tisagenlecleuce

* Largce B cell lvmphoma
= Acure Ivmpheblastic
leukemia

s CDI1Y target

Brexucabtagene
autolcucel

* Mantle cell Ilymphomia

«CDI19 target

Liscobtagene
maralcucel

* Large B cell lymphoma

« CD19 target

Idecabtagene
vicleucel

* Multiple myeloma

* BOMA target

Ciltacabtagene
autoleucel

* Multiple myeloma

* BCMA target




J3

. . CAR. e VWYV
(Chimeric Antigen Receptor) ..y,
NV \/\/




| YVYVV\
CAR Lo o g slis b o5 0 R, "'

Heavy Chain
scFv

\ Chimeric Antigen Receptor

(CAR)

scFv
Antibody

Transmembrane Domain

Intracellular

T cell Receptor




sle Jui g jliabu I )0 'AAAA‘
AN/

E Antigen presentation _
by MHC Surfaci\ antigen

TUMOR CELL
Ligand
> binding ,

domain  Cytokine
' Co-
stimulating
ligand

CD28 or
4-1 8B

CDAL

Transgene

' FANSENAY
Endogenous or ) /’ ) /’ a‘l."
transgenic TCR

st generation 2nd generation 3rd generation 4th generation
(dual signaling) (multiple signaling) (TRUCK)

\

v
Jessica Hartmann et al. EMBO Mol Med. 2017 CAR

KARA -



Oleyd i adgi 4z o
EX VIVO CAR-T




YVVV)
EX VIVO CAR T CELL THERAPY MWWV

Slad>yo ¥ a9 SO igloys U adgi a5y

Sloz Jolis aiTy8 .S o o3laiwl Hlow 395 o gl jl S ime ¢yl 4 el "Salgil” 5 loys ¢yl




T sJolw (gilwlaz :Jgl o5

55993 U 4y (gaa1)8 G2,b 5l )law 92>
cal>;,0 2l 53 .39 50 (5)91ge= (Leukapheresis)
2o g 03 laz (T o gl Jolid) 3w ool

3950 035315,550 Hlaw 1 @ iz 9> 2!
03535 (59)15" 3o (gl dulgl odle o Jgluw ()2
ST ITIY. .

s
3 @ 3
& -
.{7’") ANTI-CD28

A NotebooklLM
e Anti-CD3/CD28 beads were added in / '
day 1 at a 1-1 cell-to-beads. ‘ A A A ‘

Dendritic

R T Il
call estlr?g ce _

WA
RAAN 5

Bead Anti-CD28 Rgstirwg T cellﬂ g Activated T cell
~ \ / b 5 izen S
&




YVYVV\

U5 JW! g (S5} 53y 4ol 1099 S

0929 S1)9iSg jl oolaiuwl b oSuinlojl bayseo 5o
T s Jglw DNA 5)lg CAR susjlw ¢y ( J =8 yuc
U a»o0 joiwd Jolw 1 ) g2l 090
b (RUlg5 S djluw Gusas GlboasyS
Ayl |y Gilbyw gl gl

A\ Noteboo!

\
V\
V\
\
V\
ATAY,
ATAY,
AAY,

vvv 16



pCDH-CMY-MOS-
pUC ORI E¥l-coplsFP
Cat# cd511B-1

T84 bp
SV40 ORI

SVl polv-A

FALTR
WFPRE

B

Baml1L{E711)
SVl o
BamHI{%374)
l'!-iﬂlh':llﬂ-il-*lll

f'ﬁ.il.'lt'.’fill?.."'-’j'-
Nalel( 79240
Ndel(TRe0) | 7
Xbal(T707) |
AspTIS(TTON) |
Bam HI{7367) "
dEnv{ TatRev) -,
RRE
d¥pu
Sal 1(6136)
EcoRI{o0)
EVpr

\mp Sal 1(2)
Spe 1(19)
CMVenh
~ Sna BI{360)
i CApro
S JATA
+l
. 5D
S CAlntron
| Xbal(1624)
|SA
\Eco R 1{1720)
{Cla T{1822)
Pst 1{2410)
Spe 1{2495)
Gag
Pri
Pstl(3834)
Swal{4707)
Pol
Asp TIB(4817)
Asp TI8{5145)

Sea 1(3383)

Not 1{3882)
ape L{3875)
sty 1{3396)
Beta-globin pA
sty 1{3204)
Eco B 1(308T)

Sty 1(21)
Bam H 1{3J)
Spe 1{176)
Nde I{411)
CMV
Sna BI{517)
- Neo [(537)
Sty 1{537)
Sac 1(745)
' Asp TI8(848)
| kpn [{852)
Sac [(858)
Bitm H 1{860)
Betn-globin intror
Eco R 1{1416)
Cla [{1430)
Nae 1{1967)
Neo 1(2046)
Sty [(2046)
Yav-(;
Pst 1{2239)
Asp TI8(2459)
kpn 1(2463)
Nde 1{2584)




lentix cells Seeding . \} .
o, lentivitus production

L
= = Transduction with NKG2D

AR | CARlentivirus in MOI 3
: collecting medium with viral =
; ¢ ticles in 48, 72 and 96 h
R Transfection with PEI DAKHcicS 14, 2 an >
) = By
< / 5, \
% 72 h
——
\ S 3
YA 3 §
pedh:2.5 . % 3 ,
m;;}l) After 24 h 1;‘7'* N #o, W g & ‘
‘ N ' ‘ * LN & q E L
,,¢ : ik .e.."%ﬁi‘)‘j 3 Flourescent microscopoy
LY LY. ‘.," - o
,;» L {0 ARV \/
e vd "R Tl A - A A A ‘

Flourescent microscopy ' A ! A V AVAVAVAVAVAV‘
'Yy A'A'A'A'Aﬂ

A






YVVV)
, W
ok pi)l S 9 piSSipgu o5 W4

CutS buzma y3 W glho (S5 2ol 5 oY,

B o e NN ¥ A Y
Slas y aiilgu B aoyls Lo CAR T Jolu

Ol -aiiS dle Hlaw O Glbyw sladglw "V
b aiSo Job dia b jg) iz Cuwl (1San doyo "
Dgi 03lal (5iloyo A

Nature '
Resting T Cell Activated T Cell ‘

/’

”

AP Soysiy ouwdyl 4
0oqIb

Expansion Platform ‘
Bead Anti-CD28  Resting T Cell f"cfr'\(f:at"ed
/c o 2 ~% e A NotebookLM ‘
031
£ati-CD3 v v v 20

8209/£09 J0eA2y-| uewny ,speageudg

1%280°4
YN SMIRG MUUING J9ys1 4 owy|
et & Seunpacard xpsoubeip wi asn o) 10N Apg 3 Yoieasay sog
2 1£-60-0202 / 716
W7
% . r
aiell =9




WYVV)

\/\/
\/\/
\/\/
\/\/
\/\/

19095 4 dlo> 9 §2)55 :p)le2 B

&9 9 05dgulio aS uluawid (sldg)l> OMS, . 3590 G255 Hlow 095 VL= W 6aD Lwige o glw
Jiilo0 B (HVgb Wan slys 833j (59,15 Vlgic 43 g 03 555 Hlow O )3 CAR T loglw caigiv 0
A4S 390 9 (2L, ) Glbyw slodolw B

oo

& P

-

: N

\/\/
\/\/
\/\/

| | v v 21




YVYVV)
vV Aﬂ'

g0 Juaie (92> sogbyw )> CDT9 siike) ilbyw Jolw (59) o> pisBl @ T Jsko ahw (59) CAR 0355 ' v
Jolew 051925 )55 gz E3T)S 9 (929852 b ST Eacly 9 63, Yyl (Hlbyw Joluw ) 1) Syo JiSuw Jlasl ¢yl A ‘

39450 )99 A' ‘v

OjBl Juasl - ' v
Antigen Binding - LD

- " Tumor Cell A"'

a \,\ ®3 ' v
B, & o A'A

0 3
e ° o *% mE
O v\

\\ AAY

~ rg,e’.... S —

e N/
' v v 22




\
N

o
/

(




Antigen escape

Antigen mutation
or alternatlve splicing
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Neurological toxicity
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Reduced cardiac fibrosis

Legend Biotech Announces Late-Breaking Oral Presentation at EHA 2026 Showcasing Initial Phase 1
In Vivo CAR-T Data with LB2501 in Non-Hodgkin Lymphoma (NHL)

June 2, 2026

* Promising Phase 1 dala for LE25017, a potential first-in-class CD13/C0D20 dual-targeting in vivo CAR-T therapy, as an
off-the-shelf, single-infusion treatment for B-cell malignancies

An ORR of 100% (6/56) was observed in the dose level 2 cohort, including CR rate of 83.3% (5/6) in patients with relapsed/
refractory NHL

Data demonsitrate robust in vivo CAR-T expansion without lymphodepleting chemotherapy

Fawvarable safety profile: no DLTs, no SAEs, no ICANS, CRS =Grade 2

BRIDGEWATER, W.J., June 02, 2026 (GLOBE NEWSWIRE) -- Legend Biotech Corporation (MASDAG: LEGHN) {Legend Biotech or the Company), a
global leader in cell therapy, today announced that promising preliminary clinical data for LB2501, its investigational in vivo CD19/CD20 dual-targeting
CAR-T cell therapy. in patients with relapsed/refractory B-cell non-Hodgkin lymphoma {R/R B-MNHL), will ba presented during a late-breaking session at
the Eurcpean Hematology Assodciation (EHA) 2026 Congress, taking place June 11-14, 2026, in Stockholm, Sweden.

The upcoming presentation of Phase 1 LB2501 data in patients with B-cell malignancies repreasents an important step in advancing in vivo CAR-T
approaches.” said Ying Huang, Ph.D., Chief Executive Officer of Legend Biotech. "By generating CAR-T cells directly within the patient, this approach
has the potential to simplify treatment delivery and expand access for patients who may not be able to receive traditional CAR-T cell therapies.,
LB2501 is built on the TaVec™ platform, which is a proprietary lentiviral vector engineeraed to enhance T-cell spacificity, transduction efficiency, and
safety, while restricting transduction of non-T cells.”
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