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g o] A7
4 o] A PD-L1& £3 2= 3= 7] H 2
T A L o] LHI=TAHE X EA
7l &2 ok

Bk o %_ookxﬂggg] PD-L13} 2 3}8h= 71 W 2} &9l 428 A (Chimeric ntigen
Receptor, CAR) 2 anti-PD-L1 CARE 3 d HAHA T AHEE o] &3 & A 58
A o Frat Aol

HH7§7]E

. =
ﬂﬂﬂﬂ%ﬂT%E¥ﬂﬂz%%H§MllHﬁE*%%ﬁ#%ﬂiH
AE EHo] WA@Y B4 G0 of 3 CARS] AT T T AF 248} 3
e e B9 5 S e

B A3 @l Qo] th &t Anti-CD19 CAR-T Al 2] 7 A AF & 7|wrow
n] 2] o] oS (FDA)- 20174 7] 2 &9l ?%iﬂ
at7]ol o] =gl th. 3HA 7 CAR-T Al =
U= CAR-T M ZFH T 54 ] A4, D %Loﬂ H &l iz

5, BAIE oA gkl off & WA, Al s #| &
HAE Far h. whelA] CAR-T A E 898 oF& &t e i W e st Ay
& 414 21 CAR Aol " Hef& Ag-sto] 3o 558 /Al star ol s
A& o] B B BAE 3T = A I
F ol A= aL gl
PD-L1(Programmed death-ligand 1)< 40 kDa 2| W 2] 4 =} wF vl 2 (integral
membrane protein) = A] 53] ¢AE = PD-L12 #ddsto] T4 3 5ol 4
Al 3 (tumor antigen-specific T cells)2] 372 3|3 3HA A} ¢ E
¥ PD-L1 E4e9 Sold o2 24 3tdl T A Eo) A 43 ¥ 3= PD
& ?1 PD-13} A7} ste], PD-1/PD-L1 2 & A E S F3to] £ &
T Al 2ol & A& oA gt whebA] PD-1/PD-L1 A A AT 5

A=
SHA| X 2 A (H 9%] 3 9 A A, immune checkpoint inhibitor)7} 7] 2 ¥ o] 3138 oF-&
%o mrbHoR AA @ 5 Qi ARAR A Bus] AL gk,
U 204 CAR-T Al £ <] 55’ ol theh 558 =olv] At TUAE A
A5 o slleh B9 48 AT ol 2 ok & THAs ke Qe F1
(interleukin)©| U} A 2.7} <1 (chemokme) S ﬂ”ﬂ W5 slo] WA A H AL
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371 anti-PD-L1 scFv 94 92, A AWM T 12 FA| &= olu| =4k Ad 2 FA 5
74 A (light chain) & A EH & 22 FA| ¥ = o v 4k A A2 A F 2l (heavy
chain)® o] Fo A 7}, A AT 38 FAE = oln it & 145 7 4
(light chain) @ A @M T 432 FA| ¥ = ofv] Ak A 2 A H S (heavy
chain)® o] F A 7}, AT 58 FAE = oln it & -4 ¥ 7 4
(light chain) 2 LM & 62 FA ¥ 3= oln| il 4L & T4 ¥ 5 H(heavy
chain)® o] Fo] %l A Y 5= Ut

A7) anti-PD-L1 scFv =W 91-&, A A H S 82 FA| % += anti-PD-L1 scFve] 74 &
(light chain) & ¢ 2 3}eh= FA A 2 HEHZ 9= A5 <= anti-PD-L1 scFv 2]
= 3| (heavy chain)& ¢33 3}et= FHAE TAH o2 L3S AY, AEHT
102 2 3E A ¥ = anti-PD-L1 scFv®] 7 #(light chain)& & 3}sh= /3 A, 2
DS 112 FA| 5= anti-PD-L1 scFve] F 2l (heavy chain)& &3 3} 8l
FAAE A o2 X33 AL, ADHE 128 ¥ A 3= anti-PD-L1 scFv<]

74 A (light chain)& ¢ Z 3}sl= FAA, 2 ADHE 1302 T A5 = anti-PD-L1
scFve| T3 (heavy chain)& ¢& sl FAAE oAb o= £33 4 o).

AF7]1 W E = A7) anti-PD-L1 scFv &= ¢l o] &8 =x}4 0 72 CDS
TM(transmembrane) 5= 1, 4-1BB = 9| 1, ¥ CD3¢(zeta) =W S F71=2
EgHstt) 4} 7] CD8 TM(transmembrane) =™ Q12 A A H T 182 FA| ¥ +=
AV LR o] Foy X1, %7] 4-1BB =12 LT 192 A H =
A7 AR o] Foy X a1, 4} 7] CD3C(zeta) =M Q1S A HZT 2008 FA 5=
D7D E o] FoXITh.

7] F XA Aol E7F2](inducible cytokine) &= ™| €12 NFAT(Nuclear factor of
activated T cells) 2 ¢t 2 E] X 2 Alo] EF}QlS o1 5 3}&hi= FARAE =a2 o=
E3Fa), A7) Aol EFFQIS IL-2, IL-12, IL-7, IL-15 FE3= IL-18 5 A1 Bl ¥l o =
s = At
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olat CAR)E= 47t HolE o] 25 E &2 L= 1o vrebd nfof 3o,
anti-CD-19 CAR 74 & #313}¢] anti-PD-L1 CAR ¥ & &}ah= - A}
712~ E 2] E(construct) & A 23kt E- A A dlol| A= 47| CARS| 19
G2 =24 0= PD-L13 A st vl ARE 7P wh (single chain
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Hom wEy s AA o, a7 &£

A| 2= ME}. T A o2 B dbrg ol whE anti-PD-L1 CAR anti-PD-L1 scFv
= ol =4k A D 2 A F 7 Al (light chain) 2

Ak AL R A 4 (heavy chain) 2 o] Fo] X A

Etol A, A AWM S 32 FAH]5= ofn| =4k DR 7 A H

FgoE MNIAWT 128 BAIH=
MR Z 22 FA ¥ = o]
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134 e AL 7t 2 3 &

N

=

74 A (light chain) 2

MAMT 458 FAE = o =4t M D = A | F 4 (heavy chain) & ©] Fo] X1 B

Eol A, A AWM S 52 FAE]5= ofn| Ak DR 74 H
M ANT 62 A H = opi]
Bt = Sl

[3E1]

74 2 (light chain) 2
AP D2 A H F 4l (heavy chain)Z ©]Fo1 2 C

23

obv] =4k A &

SEQ
. No.

A %E
(light

chain)

DIQMTQSPSSLSASVGDRVTITCRASQDVSTAVAWY
QQKPGKAPKLLIYSASFLYSGVPSRFSGSGSGTDFTL
TISSLQPEDFATYYCQQYLYHPATFGQGTKVEIK

<4
(heavy

chain)

EVQLVESGGGLVQPGGSLRLSCAASGFTFSDSWIHW
VRQAPGKGLEWVAWISPYGGSTYYADSVKGRFTISA
DTSKNTAYLOMNSLRAEDTAVYYCARRHWPGGFD
YWGQGTLVTVSS

B %E
(light

chain)

EIVLTQSPGTLSLSPGERATLSCRASQRVSSSYLAWY
QQKPGQAPRLLIYDASSRATGIPDRFSGSGSGTDFTL
TISRLEPEDFAVYYCQQYGSLPWTFGQGTKVEIK

<4
(heavy

chain)

EVQLVESGGGLVQPGGSLRLSCAASGFTFSRYWMS
WVRQAPGKGLEWVANIKQDGSEKYYVDSVKGRFTI
SRDNAKNSLYLQMNSLRAEDTAVYYCAREGGWFG
ELAFDYWGQGTLVTVSS

C %E
(light

chain)

QSALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSW
YQQHPGKAPKLMIYDVSNRPSGVSNRFSGSKSGNTA
SLTISGLQAEDEADYYCSSYTSSSTRVFGTGTKVTVL

<4
(heavy

chain)

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYIMMW
VRQAPGKGLEWYVSSIYPSGGITFYADTVKGRFTISRD
NSKNTLYLOMNSLRAEDTAVYYCARIKLGTVTTVD
YWGQGTLVTVSS

B o] whE anti-PD-L1 CART M X9 8 o 02 CDS
TM(transmembrane) % -8 ¥ 33t} CD8 TM(transmembrane) & 9= A @ H S
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[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]
[53]

152 FA =& oln| =4k M A& 23}, & o] & anti-PD-L1 CAR+=
AMEANT 1622 FAH = olu| b A2 A ¥ 4-1BB S L IS
172 FA = o et 4 2 A4 5 CD3(zeta) & 98 £351H, 47| 4-1BB
Do 2 CD3(zeta) G - Al 3% o] el ¥ =5 A A = AT

% 1o)) YER Rl o) Bodb o] wlE anti-PD-L1 CAR F A A AAEHE=
TAHA S 2 anti-PD-L1 scFve] 7 #l|(light chain) & ¢ & 3}sh+= /- A},
YA A 4D, anti-PD-L1 scFv®] 2l (heavy chain)E ¢+ 3 3}5l= 1% A}, CDS
TM(transmembrane) S=1| 1, 4-1BB S=1| <1, & CD3C(zeta) = Q18 E 35 =5
A 2F ] Sl

7] CAR - AA ZI~EZHE A B2 I H S 82 A ¥ = anti-PD-L1
scFve] 7 & (light chain)& & 83t AR, D AW S 92 F A ¥ = anti-
PD-L1 scFv9| % #l(heavy chain)& ¢ 3}sl= F A A& 328HéH

’J7] CAR §- A A ZAAEZHE B EFYS W5 1022 F A %= anti-PD-L1
scFve] 74 &l (light chain)E ¢ 2 3}8}i= 44, H A HT 112 FA] 5= anti-
PD-L1 scFv9| % #l(heavy chain)& ¢ 3}sl= F A A& 328HéH

’J7] CAR F-HA AXEZE CEFYS I35 128 HA| 5 & anti-PD-L1
scFve] 7 2l (light chain)& & 3}8l= -4 A, D HEHE 1322 A5 5= anti-
PD-L1 scFv9| % #l(heavy chain)& ¢ 3}sl= F A A& 328HéH

7] CD8 TM(transmembrane) =M €12 A DH S 182 FA| ¥ &= A7IALER
TAHCG A7) 4-1BB WS HIAHT 198 TAHE AVIAER A E
271 CD3¢(zeta) &M Q-2 A E 2002 FA = A7 FAHT

7 o g Boukmo]] ubE anti-PD-L1 CAR FFAAF A AEZEE §154
Alo] £ 7}l (inducible cytokine) = 91-& =714 0. 2 815t = 9lT). 47|
A Aol QD w9l A (- ¥ = Alo] ofu g} E o) & 7] e}
e FEA AAR T AES Ao we} HAEEE aty o, s
Aol EFFQI O 2 Qg A B 15 WA S WS = =S A A AT

Bk o] Q1 A Al 2] oFefol] A= &2 20 YER vFe} Zho] anti-PD-L1 CAR
T4l 2] 37 Wk © 2 NFAT(Nuclear factor of activated T cells) A 3F X E] 32 2
[L2S 943 3}6h= FEU LB =8 a8 0 & 83 54 IL-2
(inducible IL-2) =] 918 F3a&tt} A7) # %4 IL-2(inducible IL-2) F= ] ¢1-&
oF el FAAE AEHT 148 TAEE 7 g s A9 4]
540 IL-2 (inducible IL-2) 5w Q1-8- ¢+ & 3} &)= -7 A= NFAT(Nuclear factor
of activated T cells) A3} ¥ E| X & ¥ 318} 0 22 4 [L-2(interleukin-2)2] 2& S
AElA o 2 {5384 gl o Al7] § XA IL-2 (inducible IL-2) =] Q1S =3
U E L2 HEHE 78 A= opn| Ak g2 A Hd

-

A Al 2. Anti-PD-L1 CAR 28 & H¥ 2 A uto]2| 29 A&
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[54] B wg o] b anti-PD-L1 CARE & A 7] 7] §13F W E & A 2}slal o] &
Adsti= ko 2 A E vlo] 2] 25 ALE8FS T} I 30 YR ul e} o] 34T
@l €] nRo] 2] 2 W E] Q1 pSL-BBZ & 7] & W X (backbone) 0. & AF-&-3F 1 o}, # E o
B2k o] anti-PD-L1 CAR 7 2~ E ¥ E (construct) & 4F ) 85 T}

[55]

[56]

[57]

[58]

[59]
[60]
[61]

[62]
[63]
[64]

~}7] anti-PD-L.1 CAR A ~E & E(construct)oﬂ A anti-PD-L1 scFv2] 74 3
(light chain) & ¢+ % 3}5F= A A}, 2 anti-PD-L1 scFv®] % 2l (heavy chain)&
%o 3}kst= 7% A7 Bam HL 91 %] 9} Xho I 91 #] Alolell 9] %] &k}, Hgh, A 94
Hhe o 5 S1e = I 5 47| CAR 71 = E 8 E(construct)d] Wt o 2
EGFP(Enhanced Green Fluorescent Protein) 4] & o] W& ¥ &= 5 A A ¥ At}

A AR T a4 A4 WS (Polymerase Chain Reaction)-S- -3l #
Elutol &) 2= Fep2n| = B o] A H Z 5 (subcloning) SF3ITH HFA o0&
A e A2 S2YH Sefan B o4 o & Fgt
D7D AP & Foto] et E IL-2, IL-12, IL-7, IL-15 5=
IL-18 5o Abol E7H A& wEd LBl = a1 24 Es
Fr A Apell o] Bl o] 220l A Frelate] AL V] of S o R
glE|ufol o] 2~ Zef~n| = M o] A H F 2 sto] #E 2 2 anti-PD-L1 CAR
71 2~ E 8] E (construct) & A| 2F5F31 T}

B A A oo A= 23 7] CAR A} A~ E 2 E C EFSY o]l NFAT(Nuclear
factor of activated T cells) A% BB Z 9 [L-2& ¢35 3}6t= wEH QLEO| = E

T2 H 0 72 ESHE= F- 524 IL-2 (inducible IL-2) =W Q18 =22 0 &2
iﬂ &} 55 anti-PD-L1 CAR 71 2~ E &) E(construct) & A 2}8} S T}

A}7] anti-PD-L1 CAR 71 2~ E ¥ E (construct)7} E£3HE] &5 A A 9 @l E]
Hlo] & 2 W E 3 ug-& Lipofectamine(Thermo Scientific #R0531)& ©]-8-3} ¢
HEK293T Al (5 Y 10° cells)ol] A A FH t}. 48 A ZF &<t vl 5k 3 A5 ol
3]578ko] 0.45um BE & F3f vlol 2] 2= JAR-S A A s A A vfo]
A= 28000 rpmell A 2A11E 5 9F QA4 F-2l Bho] w83l

o
=
] 2~

AA A 3. AN TAX £ £ 843}

Hoakg o] wE 47 anti-PD-L1 CARS 235t T A 2 & A 2Het7] 9 8
Abgte] Wz gl o 2 B 3l NEE Festioh Wiy Gl A 227 E
2} o] & xﬂ}:li—al‘ﬂé(MACS) 07 CD8 TAZEE ety o, 1:19 v = tj
M 3E 8] & 2 anti-hCD3 % anti-hCD28-Z 8 ¥ WA v =2 24 A 7F Y A] 36 Al
FoF 2}=F3le] 2] ® CD4/CD8" /CD3" T A| 3 & 58] 8} o},

A A4 4. Anti-PD-L1 CAR 2@ T A X A 7

X771 A Ao 3o A4 243l T M| A2 E 32°Coll 4] Novo Nectin(Novoprotein)

5 ¥ 48well plate =2 E# o] EolA] 53 H anti-CAR A E|vfo] 2] 2~ W ¥ €}
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[65]
[66]
[67]

[68]

[69]

[70]

a7 gl AR E Y F 62 A 79 ol wWel ul =g A S, T
1

0%ml WA 27 10¢mLE 32 vt} 2A 519 o)

A A4 5. Anti-PD-L1 CAR T Al £ 9] PD-L1+ G A £ 3 A 54
Yok ol whe} A 2% anti-PD-L1 CARE & 8h= T Al 3£ 9] o Al E o o 3t
IS Foldhy] Yel 1ok Al £591 MDA-MB-231 A 3ol o gk ohA|l 3
M} a3E ekl vl E 918 A] anti-CD-19 CARE WSt = TAH X E
}&38t k. A7) anti-CD-19 CARE= &= 19 Ve vF&} 7o), anti-
CD-19 CAR T4 & AF83F3 2, CAR ¥H& T A 3= anti-PD-L1 CAR 9}
TAaA AE vle]H 25 o] §3l] A 21313 th MDA-MB-231 Al 3£ & 96
well o] E 2 X 10* cell/mL = ¥ 31, FBSE ¥ 38} DMEM(Dulbecco's
Modified Eagle's Medium) Hl| <] o] 4] 24 A] 7t & <F vl k5l Sl T}, 2H2he] CARZE
A AR T HES c}k3k v & 2 welloll F7F3F 3 37°Co A 4 A7 =
24X 3k F o v Fateltt. vl ko] ekm ol A v x| & A AL THA] 0.2%
MTT(4,5-dimethylthiazol-2-y1)-2,5- diphenyltetrazolium)E 50 wb/well®] W 3L, 2
AL & QF 37°C, vl F 7] ol A vl Fst ATt s -2 Al g - DMSO(dimethyl
sulfoxide) & 100ul/well® ol s T 553+ A A A AW A ¥ formazan &3 A] 7] 3L
nlo] A 2 Z o] E 35 7] (microplate reader) & ©] 83t 570 nmoll A F3 =&
SAet ghM o] APE & 56kl

% 50 el vie} o), Zh7bo] CARRE H AN T A 25 A Eof wh-&-8t
75~ 4X| 7ol A 3= & 37 (Effector; E) T Al £ 9} BF7(Target; T) 9HAl £312] v] &
(E:T ratio)®] W ghol| &= Al Z 5] o] A A W3l %] = A o= RAH AL 24
A ZFHEE-3E 7490 = E:T H 0] 10:1 ol A 1:45 W3} 7 - anti-CD-19 CAR
T M| 39} 9E§-3F QFA| 2 o] APE g o] 543 Yol A= Ao 2 VEET) v,

anti-PD-L1 CAR T A £ &} §F-2-3F ok A 32 o] A} E 82 E:T v &0] 10:1 | A 1:45

> m};
o
o

=
El
=F
o
Su

Makatol s oAl 9| AbE ol R3] 437 herde,
oo By Ul g o 54T B2 AAE V1 £e gl ), I Ao
o] A 2% 747 Aol Al glot A, ol el A Y 714 A vk 3

A GE QD olr, ofol o] - ki o] W 917k A G = Alo] ol e
sl %, 2 o] AR A Wel AE AT E} 1AS ] SR
ol she] ol

M9 A7 9 Aol FAF EFET BB ARG AA Folx
55 o] 52X A G e 523 A aho] Wake) o] Q= AA 7 wE

o whe ) A S Eakaeh E Al e] 24 Foll BE Hae £
AFE d Fe 52 Agol Y3 2o] gl AAY BE W £ 2H AHL
Eahateh B Al o] AR Foll BE 52X A G T F& 53] Aol
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[ 1]

[7d - 2]

[ 3]

[T 4]

[ 5]

[ 6]

3799

anti-PD-L1 scFv =11 2 F 54 Alo] E7}](inducible cytokine)

w9l Fakahs, 72 39 442 waAshs T AES] A4L
A3 g,

Al1grell oA, 71 71 e &4l -8 A= anti-PD-L1 scFv % ¢}, CD8
TM(transmembrane) % 9, 4-1BB & & X CD3{(zeta) &= * 35l A=
Ex oz 3= Mg,

A|28kof] Qo] A, 47] anti-PD-L1 scFv & &2,

MEHE 158 A E = op Ak M2 4 ¥ 7 H ight chain) 2
MAHT 28 FA| = ofu| et A= -4 H 5 3 (heavy chain) &

o] Fol x| 7},

MEHE 35 FAH = op Ak M2 4 7 H ight chain) 2
MAHT 48 FA = opu| et A= -4 H 5 3 (heavy chain) &
oo A AL,

AMAMS 52 FA = opn| w4k D & 4| A Sl (light chain) 2
MNEAHFT 63 TAH = ofu| A4k M 2 A 5 (heavy chain) 2
ool A g 54 02 B el

A 18kel] o] A, 471 anti-PD-L1 scFv &= H| 912

AN T 85 ¥ A% = anti-PD-L1 scFv2] 74 fl(light chain)& &% 3}8F=
AR, DL ALDHS 972 T A ¥ &= anti-PD-L1 scFve] % 2l (heavy chain)&
dsstetE FAAE EAHA o2 e

AN T 1002 F A5 5= anti-PD-L1 scFve] 7 4l (light chain)E
dosstE FAAL 2 AEHE 1152 A H] & anti-PD-L1 scFve] 4]
(heavy chain)& ¢t 2 3}eh= F A S a4 o= L a7,

AN T 128 FA] H = anti-PD-L1 scFve] 7 d(light chain) & ¢ 3}5}=
AR, WA EHE 138 % F A5 & anti-PD-L1 scFve| 5 3l (heavy

T

chain)E ¢33} FAAE S£a8 o g ¥3e= AL EX 0= dh=
W E.
ﬂy@dOMVﬂAU]WbeﬂﬂmMPDLM&WEﬂW]ﬂ?E
A4 © 2 CD8 TM(transmembrane) 5= 91, 4-1BB 5= 91, & CD3{(zeta)
Suls FUFE £ ek A2 5 R o= WL

56]—0] ol A,

77| CD8 TM(transmembrane) %= 912 A A H S 182 FA| ¥ =
%7]7‘105?-— o] F-o] %] 51
247] 4-1BB =W Q12 A AT 195 BAH = 7ML R o] Folx|aL
FﬂchM@Eﬂw%ﬁﬁﬂimgigﬂﬂ%%ﬂﬁﬁi
ol FoAX AL EHSE o= HH.
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[ 7] Aol oA, 7] f- 54 Aol E71¢] (inducible cytokine) 5= ™| 912
NFAT(Nuclear factor of activated T cells) A3 W.E] 3 U Alo]| EF}Q1-&
Fssteti= FAAE S o2 X3k A8 5 R 5= H.

[ 73} 8] A 78kol] Qo] A, A7] Abol EFF1S IL-2, IL-12, IL-7, IL-15 3= IL-18 5
AEE o= sl A& 54 o2 sh= W H.

773 9] A1gel Jol A, A7l F5A AFo] E7FCl(inducible cytokine) 5] ¢1-&
MEHE 145 BAEE QV7IALE o] Foxl 21& EH 27 5h= WH.

(78 10] A1l QolA, A7) ME = gl vlo] e ME]Ql AL ER o F=

=
7 11] A1 HA A0 F o= shvfe] MHZ PA0AH T A X
[7d -3} 12] a J1138 0l Qlol A, A7) T Al 3= whal A Fof| A ¥-2] % CD4'/CDS8*
3ol A anti-CD3 2 anti-hCD28 & AF=FE T A EQ AL EH o 7 3=

T Aﬂ;

(B3] AN TAEE £3ehs ol g Ei R 99 oy 242,
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[5=4]

scFv

™

Signaling )
Endodomains
MS HE

Aol

- Anti-PD-L1 CAR, 4h
-+ Anti-CD-19 CAR, 4h
Anti-PD-L1 CAR, 24h
Anti-CD-19 CAR, 24h

% Mz £
% Cytotoxicity

E:T ratio

Effector(El: T cells
Target(T): Tumor cells
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