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When a cancer cell encounters a T cell (a type of immune cell), the New immune checkpoint inhibitor therapies prevent the PD-L1
interaction between the major histocompatibility complex (MHC) and checkpoint protein from attaching to the PD-1 checkpoint receptor.
the T-cell receptor (TCR) molecules activates the T cell.
This allows the major histocompatibility complex (MHC) and T-cell
But when the PD-L1 checkpoint protein on the cancer cell attaches to receptor (TCR) interaction to activate the T cell and unleash the
the PD-1 checkpoint receptor on the T cell, the T cell is deactivated. immune system to attack cancer.

PD-1 Checkpoint

PD-LT ChEE R oin: " IECT

. Inhibitor

T HREGEF LN MES: — & MHC-ZiKMES: ——LREr 755, A 1ERILH
WA+ CD27. CD28 ‘ﬂ] CD1371§E§ , B TR SR T, EEAGCTLAS i
A1 PD1/PDLA . 0 14 38 i 2 R S 5 R R D& R4t lid 45 G 1k A 3k
RUFR 5 3B, s 5 b e HE R DAL 0] 75060 R A e o) e g 1) S e Ak 1 1

Don S. Dizon et al. JCO doi:10.1200/JC0.2015.65.8427
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Expansion Activation and Targeting

Low dose Bolus IL-2, IL-12
IL=2 Therapy (IL-18, IL-15)

@ Tumor-Specific mAb
(IL=2/IL-15 + c-kit ligamnd) rituximals
(IL-2/IL-15 + fit3 ligand) trastuzumab

(IL-15 Therapy)

Cytokines
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MK cell expansion MK effector
in wvivo functions
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Monoclonal antibody: % 5¢ [ 1 4: TCR-CD3 complex: T4 i Z4£-CD3 7 F & & 4): Antigen-binding region: HT/f % & 1X; Transmembrane region:
5RRIX ; Signal transduction region: {5 5 # F[X; Hinge area: BeHEX ; Va: HHE: Vi: 85 Tumor antigen: TEHR: T cell: TAM. KL HCARE
FEMIAMUR S X (R AT e e A e BE R B RRAL AR, o 18] e A e (O B DO T R R 1) B AR DX 33k (— it bt R B 1CD3,
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2nd & 3rd generation
CARZHREE

2" generation CAR signaling | 3 generation CAR signaling |




First generation CAR Second generation CAR Third generation CAR
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CM1

ITAM ITAM

B —RCAR(E) th B EE T (Al 1oL 5 R IX I 5 B A 1 5 4% 3 X (ITAM)AR3E, ITAMGE % hCD3C(akFeeRly; %~ RCAR(P)HIMH(ESH FX5IA
TR FCML, EEHCD287F: B=RCAR(E)FIA T MIER M4 F(CMIRICM2), EEHCD284 7 ECD13484CD137.

In the CAR of first generation, single chain antibody links the ITAM (CD3( or FceRly) at transmembrane region. In the second generation, costimula-
tory molecule (CM1, such as CD28) has been engineered to the signal transduction region. The third generation has been engineered another costimula-

tory molecule (CM2) based on the second generation, combining CD134 or CD137.
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Minicircle DNA

+

Nanophase materials
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Nanophase-Minicircle DNA
o
. AN .

Minicircle DNA: f{¥FDNA; Promoter: Ji )T Polyadenylation signal: iIJ& {5 % Nanophase matenials: #§K# ¥}: Nanophase-minicircle DNA: Y
K-RUFDNA. BUADNA-SK RS, B0 RE BT RE. RN R ADNALE . REFICEAGEIAZE, (CACEDNASF A, (i)
FIRTRAT NI . I K- BREFDNA U4 73 ¥E ) 6 S Tobk 2 0. REIRILIAT RICAR-THEAR.

Minicircle DNA-nanophase system is a general vector of gene therapy, with superionty of DNA delivery. It targets different diseases by changing the
DNA sequence with preservation of the basic structure. CAR-T technique could be optimized by transfection of T cells via nanophase-minicircle DNA.
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CAR-TZHRERYZARRE FX & (CYTOKINE STORM)

R SRR FITNF-a . IL-1, IL-6. IL-12, IFN-a . IFN-B . IFN-y . MCP-1%A
IL-8FHRAEFEMNMER, BEIEESMTREEEESENZRERBHNEE
JRE. FEE: CAR-THMERMNFEMANMESESIRFEREEEHEXMER, ERXERN
MAEREF, SIERERM.

CAR-TZHPARYIENZEZE ( INSERTION MUTATION)
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