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Abstract: CLDNG6 is a member of the CLDNs family that is specifically and highly expressed in
cancers such as ovarian, testicular, endocervical, liver and lung adenocarcinoma, but hardly
expressed in adult normal tissues. CLDNG6 is able to activate multiple signaling pathways, which
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take part in the development and progression of cancer, including promoting tumor growth,
migration and invasion, and promoting chemoresistance in cancer. In recent years, CLDN6 has
received much attention as a novel target for cancer therapeutics. Many types of anticancer
drugs targeting CLDN6 have been developed, including antibody-conjugated drugs (ADC),
T-cell
immunotherapy (CAR-T). This paper briefly summarizes the structure, expression and function

monoclonal antibodies, bispecific antibodies, and chimeric antigen receptor

of CLDNG6 in tumors, and reviews the current status and ideas of developing targeted CLDN6

anticancer drugs.
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B 9% % 3285 1 (Claudins, CLDNs)7E ' % i%
bl B E B AR, X T R A0 B S5
FNYERF A B P B OC EE, JLP 90 S A E
(2 BRI B FE . 4ROk, CLDNs 2§02
N R RE R A R T AL B 1 G B T [
¥, MR SUR P R A AUR ], EZH
S R ST AE Y. CLDNe fE Sk
CLDNs ZJf— b1, 7eF SR I R /R S0
FENIRE | 78 N IR (endometrial carcinoma,
EC)P! . B It dE/han i o
Bl Z R E PR RS, H S WUS 7
S, e RN IE# H 28U L AR F R,
CLDN6 O RCAPUEInyr AR Rz —, 2K
24 M FHIHLFAEE X CLDN6 L 24 & T ik
BB 259 (antibody-drug conjugate, ADC)., Hi7g
REHUA . DR SPEPUA . G PURZIR T 400
1 P& JT ¥ (chimeric antigen receptor T-cell
immunotherapy, CAR-T)&Z A 254, H
247 A A Im REIERT BE . AR SCER ik
T CLDNG6 HZE 454 . ik oA LU S AE g v
AITHAE . JHXF AR 25 80T & 10 47098 245 W0 i) ot
R BRI & S BEEAT T 2538

1 CLDNG6 A%k

1.1 CLDN6 HNERZ%ZH
CLDNs & al B % e H B 44y,
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£ 452 ML) CLDNs (CLDNs 1-10., 14, 15, 17.
19)F1d[: 2 #if) CLDNs (CLDNs 11-13, 16, 18,
20-27)F /> 27 DMEEM BT, CLDN6 J& CLDNs
FWE 2T AW Z—, HicDNAF 1995 M
AN R S SO R A A EIPY, F 2001 4R A
SRR A g % 5 kU0, A% CLDN6 $E
T 16p13.3, % 3 MR+, 220 Pt
BRAAA, Z» T4k 23 kDa, W0l 1 o, S5
it CLDNs £5#)—%(, CLDN6 &—1~ 4 &
BEEE T, HA 1NN N sl 14 C R
M gk gk, 2 S 4F 3R (extracellular loop 1,
ECL1 F extracellular loop 2, ECL2), 1 ™% Af
R ECL1 754 il [7] S8 558 B 1L £ PR AL,
M ECL2 AAYA B T 7 R W W 58 =
(Clostridium perfringens enterotoxin, CPE)H %%
G, A Bl TR G 20 5 R 2 ] 1 B SR B
H ,COOH K 3% PDZ 4% 4 2 ¥ (PDZ binding motif)
A 5 BA PDZ S5 F A0 ST R R EE 1
(zonula occludens-1, ZO-1)|A 2 F145 6 4l
ERCA s S

1.2 CLDN6 HRES %

CLDNG6 TEfif LA Rk, (46 H | B,
JiliFN'E , CLDNG6 J& e T2 i v 225k 1) i L
MZ—, 5 R MIEEENIE R, 32
i 1l A 2 A A e 7 NI e
JUPRHA R, Bk 2 fiEdE % ] CLDNG6 78
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Figure 1  Structure diagram of CLDN6!®!.

Z PR S PR e R R A | LG R BRI
ARG ECP) . B, . JE
NPT OSSR RIRE S
i F8 TS AN RAH DR

1.3 CLDNG6 7EBHE i ThRERA 3%

CLDN6 AMUEFRFHAM e, B HATE
SALRE, AU TGS . T TR
BTN F 4 . CLDNG 15 R B 5% 240 1,
TE b B 40 B8 N B 200 A TR RS B v & 4 E S 0 AR
M, B8 CLDNG i I 15 4% 52 s M5 s 4
JEL RS BE5 5, CLDNG6 A2 — i &b 3 44 5t il
Y196/200 A5 SIS Sre KR
(Src-family kinases, SFKs), SFKs Jz i 2k 7F
Y196/200 fi xi i R fb CLDN6 , SFKs 1§
CLDNG6-Py196/200 58 4545 5¢ 43 1% SFKs, i
T Wi W A5 It UL BE — 4 B (phosphatidylinositol
3-kinase, PI3K)/ZE 14 B (protein kinase B,
AKT)i# %, £ iE#H CLDN6/SFK/PI3K/AKT “E4)
AR AL BR 2K ¢ (retinoic acid receptor 7,
RARy)*ﬂ%f?ﬁ?%ﬁi o (estrogen receptor, ERa),
T HE MY, Cao PR BLEEAIK CLDNG 7]
i PBK/AKT/ WAL s FHiheE KL EH
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(mammalian target of Rapamycin, mTOR){5 5-if
B, DT 5~ PN s 0 LS GE AT RS . Yu
AW CLDNG6 3 AT LA st 5 10 T 47 5
(Hippo signaling pathway)H % I i Jgg 4170 il R 1
(large tumour suppressor kinases 1/2, LATS1/2)4H
HAER, W/ LATS1/2 #1 Yes AT 1 (yes
associated protein 1, YAPD)ABERR{L, MImHE N
YAP1 AR, B T HFRLIEA, 1 H YAPT A0
snail [FJEY) 1 (snail |)FHEAE S0 Rz 20 H 5]
Jii ¥4 4k (epithelial-mesenchymal transition, EMT)
Mt e, G5 AR 127868 11 . Huang 250
K, CLDN6 TEfFESirh R £k, mhdid
# A K [N F 3% K (epidermal growth factor
receptor, EGFR)/AKT/mTOR {5518 B¢ JF F-982
AR HGE . TR, IR CLDNG J5 Al i
M A A R A . TR SR
CLDNG6 fEfe it i 25 77 it & 4 5 SR A

CLDNG YEFLIHE MCF-7 Z 24t 24 40 it v i 2
ik, CLDN6 I 4 bt H ik s- %% % M -P1
(glutathione S-transferase P1, GSTP1)f{)Z AL i
MCF-7 40 Ji ¥ Ak 97 i 25 10 12 = B 2L MR
MDA-MB-231 ', CLDNG6 i iz # i v & 11
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AF6/41 1 7115 25 13 i (extracellular regulated
protein kinases, BRK){ 51 [ F1_L 3 i 5d 41
AR 8 iR T BT B 2R AR 21T, CLDNG6 %
I Hippo {55315 SR A M 2 ) 1115 R 5%
A%, e 41 i (hepatic cell carcinoma, HCC)Xf
FrhAkRRITI !,

L4k, CLDN6 fEE Y hRER 2%, A
SCHRHE CLDNG6 7E 55 88 i g vh & HEm e A ]
o107 B E | 45 9 AN E B0 . CLDNG6 Al 17
FLBE A MCF-7 385 % HIH T2, Guo
SFUSHIER] CLDN6 A3 2o A 5 7L it 40 g o 1)
1o fE 5 8 W ¥ B 1 (apoptosis signal
regulating kinase 1, ASK1) p38/c-Jun % 3 K iy
P4 (c-Jun N-terminal kinase, INK)JH 1215515
FME T, ARSI CLDN6 Aliid A
Wi 53 ) L AR g 1 & 2B Qu AEPOWIESY R B
FRAZUILF5 CLDN6, CLDNG6 1931k ik EL 45
RS LA [AFE CLDNG 245 s AN i &
iRk, 233k CLDN6 Al Jfl fibyss 40 i 3 5
A2 WY S A 8 240 R AT A% IR 2B RE T, 1K —
VE AT RE 2 38 o 3300 I S PR B 2 (tyrosine
kinase 2, TYK2)/{5 5 &% S Flf% g 306 1 3
(signal transducer and activator of transcription 3,
STAT3 ) 52 11 o 755 S0 Hh W R 3 1 2640
25 %, CLDN6 1E5 S 4 bRk T,
CLDNG6 Hif 2 A7 B 4 5 5 0098 200 e 1) 803
P, M, sk CLDNG6 AT F #5093 40 i 9
T, DA g A 21

2 ¥ CLDNG 371 08 25 4 iy #F
& RN
HF CLDN6 7EZ Fpliid rh 4 Sk i

K, B HMEEERENZA SR, et
AR TR 1RaR . B, FHe ki
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RSP 2, WFoEE 122007 & #E CLDNG6 [12Y
Wy ok 3697 Mg, RIS T R A E R . 7
clinicalTrials.gov _# & #|51%F CLDN6 # £/
5PPRIC I RAF T 3L 6 101, {345 1 1T SC-004
(ADC). 2 il ASP1650/IMAB207 (FAFLREHTIA) .
1 35l BNT-211 (CLDN6 CAR-T). 13 AMG-794
U SEPERTAO) A 1 150 BNT-142 (BUR SPERTIA)
HIIERBFSE . HEAh, 2022 435 FE R AT hes
(American Association for Cancer Research,
AACR)E2: LR JE/R T Z i [\] CLDN6 )
ADC. HyiREiiR . BUARRSHPUA, #MeFib
IRETIHFFR BB 32 1 501 T B &3k AR IKBY B
£t X CLDNG HE 5 TF & 259, Ja SOR XX szl
YT & — N4
2.1 ASP-1650/IMAB027

ASP-1650, tHFRl IMAB027, J2& Astellas
il 24 42 AT 2o A% SR FOR & BRI HE 7] CLDNG 1Y
BTTREDUR, AEWE 5 CLDNG6 Hrgthss & miAs
FIWEHA KA S LR, ASP-1650 FEVF £ 3£ iA
CLDNG6 1) ) 559 F1 52 ALIR 4 M 75 S B A A
A 200 160 25 R e A A e 4 T B S A e
JifL, ENG RRT S Pl v g S BT A A, 1
5107 B S5m0 s 7 Y. FE B 458 i
B 1 I R BFZE (NCT02054351) ok W22 5]
FIEBR R, A g 257 B a2 )R
SR, 7E 2018 4F-2020 AEAEEE TR 1 Wit
HOARZS . BT I PR AFSE (NCT03760081)H
AR B F B ML AP,
2.2 SC-004

SC-004 /& AbbVie /A ) FF & 1 —Flr ply #2 fia) X
WHEEEN o/ BHEHEEN 9 (ClaudinG/9,
CLDN6/9) B9 $t & 5 mk i % — & & XK
(phenylbiphenylyl oxadiazole, PBD) " %{& DNA
LAY ADC, 16 1 WFhR%s . DG AR5
H1(NCT03138408), 74 24 /XET6 4 B S5 Fl1-
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F1 %%} CLDN6 #E S F X AMEZE 2022 F58)

Table 1 Targeted drugs developed for CLDNG6 (as of May 2022)
Research and development code/type  Company Indications Status
ASP-1650, IMAB027/Monoclonal Astellas Pharma Inc Ovarian cancer, seminoma, testicular Phase 11,
antibody neoplasm termination
SC-004/ADC AbbVie Cancer Phase |
BNT-211/CAR-T BioNTech Non-small cell lung cancer, gastric cancer, Phase I/II
testicular cancer, ovarian cancer,
endometrial cancer
AMG-794/CD3xCLDNG6/Bispecific Amgen Non-small cell lung cancer, ovarian cancer Phase I
antibody
BNT-142/CD3xCLDN6/Bispecific BioNTech Cancer Phase |
antibody

BN R R PR T SC-004 (A | T A2
PR KT 32 00 A4 24 9 (11 91 B 51
P13 BB N, B2 SC-004 1YY
L EIRECH 2.5 GURT 1-25 ), fel WA R
F N B AR ST . ANE KM IR R AR
PRE&IEGE . BEEE . 2. IBYE . BRI, &
K it 32 7] H# (maximum tolerated dose, MTD)}
0.2 mg/kg (3 JAMFH—IK). 19 FIA]PEAL B,
14 (75%)iE BB, 1 FIEE (5%)i55]
ORI, 4 PIREQI%)HBRIERE . T
ZHEAR . TEHEIEIEAS LA S RS S iR 1)
2.3 BNT-211

BNT211 /& BioNTech /A ]I & f—FliL 7]
CLDNG6 1] CAR-T, JEfH# [ CLDNG [ CAR-T
20 M J7 B A gw B CLDNG6 14 15 {8 % 0% % 1R
(messenger RNA, mRNA)#E1H CARVac 4Hi%, #&
WS EPUR S AN R M %5 CLDN6, Hili# ik
P CAR-T 41400, L3Il R &% b A T
TRYT SR, H T Tl R/

2022 4 AACR k2 EPPA%i T CLDN6
CAR-T 5 CARVac Il FRIREE(NCT04503278)
B, #RE 2022451 A 19 H, 16 Bk
RREEZ TIRIT, 1E 8 Bs2 U . 4 N
A 4 ISR R, SRR 6 JAHE 12 )

http://journals.im.ac.cn/cjben

AR B E R, A 6 BIIERI > 5 (partial
response, PR, Jikt4a/)N 39%-49%), 6 filik 5|5
JRta e (stable disease, SD), 1 i BUE e I
(progressive disease, PD), gXﬂ%ﬁﬁ%(objective
response rate, ORR) N 42%, FHR ] 2R (disease
control rate, DCR) N 92%., [G]0, FILH LAY
A, AN RS R v T, O
B 1, 2 FAMRR RIS IR R KA, T
TEAT PP 2 BEPEAAALE
24 AMG-794

AMG-794 J& Amgen 23| FF R H)— 011
CD3xCLDNG6 HBUR: B, a5 2 vl AE i
Bty sl gk, — 5408 | CLDNG 4545,
F—A5 T 41 FiY CD3 454, BERSHEm T
MM LAARIEFZ TR CLDNG6 AR 2 . Amgen 2
HI7E 2022 4 AACR IR, AMG-794 IIfi KR
RE A A A5 ] S /)N 200 i fi 98 0 Rl e O S0 1)
A, HIRKETRA AT 2 avids, S
AMG-794 BEAIGKITA, T 2022 4F 4 A7E
clinicaltrials.gov &ic. T 1 51 AMG-794 7E Claudin6
PR /INR i B iz B S0 R 2 4 | it
SR AREN 12 B R BFFE (NCT05317078),
RIVEEE I R B B o ik A s vE A de 44k
2.5 BNT-142

BNT-142 /& BioNTech A Al - & 1) o — 34
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il CD3xCLDNG6 HXURES P, AR LS
5 AMG-794 25, Sl BOE T 400, 55
T 4% CLDN6 BHPE M 4 itk 7 545, & F
2022 4 3 AFE clinicaltrials.gov &ic T 1 I
BNT-142 7£ CLDN6 FH S48 £ 5 i 2
15T RV TR I RIF 5T (NCT05262530) , BREE
TE I PRI B3 UE A B4 E Fde vk

3 #81g CLDNG6 3L fF & 25 4 o #F
BB

H AT X CLDN6 JF 4 (259 ¥ = ¥ 245
Y1, tUfE ADC. FRFEREPUIA . SURRSRETA
CAR-T, W FHaBEHUIRIG IR A S Z IR, Kok
#1[7] CLDNG ) ADC BURRS P BT A 2 XUk 5
PEHUIAK ADC. CAR-T, WHE S CAR-T ¥4 /2
WFFE R
3.1 F&7 ADC %4)

4K, ADC 2990 S E TR YT I
TWEAEIRYT RS, 8 H B N IRALBUA T NG T 259
i 3 b 2 T S N T A A TR Y, s
PR 1) 28 0% A R RE 250 , BRI AL 2= 25 5 iR i 4
Bk, e B 40EH CLDNG6 16 ZF i
HA PR SRR, MAEIE R AL AR,
JEIF K ADC YAt S 2 — o 5 —
CLDNG6/9 () ADC 25%) SC-004 [H }# % PBD fif
TR, WWITE AL, Astellas A w44
AL SR T 5 —H AR ETT E (monomethyl
auristatin E, MMAE) f#§ §X 9 ADC ;= /i
IMAB027-veMMAE, i JRETSIYE IR 2] T
JEH b B R SR IR VR IR, % ADC
BARMERE, B2iE4 MK ADC HH R filiE
Aotk , LG RfbEER . &1 AW
PR Fe S 3RA5 B fL ¥ ] CLDNG 9 ADC 259 .

3.2 FEAVEFRMEIIE
CD3 WA PEHTAR (CD3-bispecific antibodies,

&: 010-64807509

CD3-BsAbs) & i S 16 47 B 2 10— Ry 7 s
3\, CD3-BsAbs i [F] i 4545 s 40 b 20k
{4 I8 AH S HT SR (tumor associated antigen, TAA)
1T 4 E#Y CD3 &% 4, CD3-BsAbs 22k
IXPAFP AL B s o fi, AT RAR T A0
ZAR(T cell receptor, TCR)/Jik- 24 UM
41K (major histocompatibility complex, MHC), iX
PP fulon] 20T AITE AL, DT 735 5 A 4 i A
FRVEAAE ST, TEG R b A SE R A Y,
H AT X 297 12 C 2 7E IR IR i I FIRY7 ik
B, IETESHARRE R IG RAT ST o BioNTech 23 w]
Wit T 1 3PL CD3xXCLDN6 WUHF S 1 3t 1k
6PHU3, RSN 4 HAT s SOR it %
B KA e i (concentration for 50% of maximal
effect, ECso){E7E pg/mL EFEIN , AN 58 0 e
CD4", CD8". Tey ANMIAYIRE B2 HIFL A AN
1L BA- 4% 411 it (peripheral blood mononuclear cell,
PBMO)IJ NSG /INiBz PR RIA I, I 5
K/NBUAEAFIR, $ 7 CLDNG6 Hl CD3 XU
PP AMG-794 F11 BNT-142 i IEFEIGARBFIE
Jik 98 SR BB IR 52 AR R 9 (tumor
necrosis factor receptor superfamily member 9,
4-1BB, IRFRN CDI37)&—FhE iz dn il 3%
T 1149 ] 384 i 9 PR FE IR F- 32 4K (tumor necrosis
factor receptor, TNFR), FERKIEFEIGILAT T 40
M b, TEWIGG T 400 BBz, & T A0AE e
Wy, Bt 4-1BB WPUIRRERS UG M 5 0E T
AT TR v i, HEI6 4-1BB HYXURE
S BRI IA S TAA KA 4-1BB SSHEAINE
b, FEBUMIE IR 7 R B R A B
PRS-343 (HER2x4-1BB)®* | ABL503 (PD-L1x
4-1BB)™ L} ABL111 (CLDN18.2x4-1BB)*1%
#In 4-1BB 5 TAA BYBURE REHUA I 2 Allh
IR UERT B 1A, #E15 CLDN6x4-1BB R XUER
SPEBUIA NBL-028 Fl TI-C64B L 1E AL T I AR
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FER B BT,

T3 — I R RURE S M P M ) S B S B
IR 53 M (natural killer cell, NK )5 H 5 5 [w]
SN AN, NK 41 fH: R g nl ge L T 4 sy
e R G HAT AT e R 2R AH L I
IRARPERS S KRR G BREE 1 yFe Bz ik

HI-A (low affinity immunoglobulin gamma Fc
region receptor I1I-A, CD16A)J&—FiGfbZ Ak,

FHAE NK A E WA %35, CDI6A 5
TAA 2H SRR S PP S 7T LR 1K CD16A 1Y
BN 4 B o m B R 4 i, AFMI3
(CD30xCD16A)™ | AFM24 (EGFRx CD16A)™*"
il AFM26 (BCMAxCDI16A)“ E I KT ¥ 5
AT R, BWE AR IR UERT B . AT L%
RIF & HEE CLDNG 5 CD16A B XU LA
FHTHUMIEIRIT -

IAEPUEFR 47 (cluster of differentiation 47,
CD47)/{5 575 25 1 (signal regulatory protein a,
SIRPo) A W il DA g 15 9 20 i 3k 3 A e 4 P
RIEEBNER , BHWHZAE Yl Be S 75 T v 21 iy
PR A A, PO AR NP e I, 12
1] CDA47/SIRPoAE W BT A 245 9 1EALE I AR
yrh, JL[EHR [ CD47/SIRPo F1 TAA B9 XU 5
PEPUIARBRUSHE R CD47 S PUIR LS A Fe
[F] BV P g R I 8 e R e, il il 3T
B AR A A R RACTT , IR e i A 3 Sk A e D
SME T 40 M & FE SR G BT MO 1
CD47xCD20™F1 CD47xCD 19" 4 £ IIfs JA 56 11F
B, CLDN18.2xCD47 F1 SIRPa/CLDN18.2 #{
R PEBUAR B AR AT R, IR ETROR
I, Rk, FF&¥EH CLDN6 5 CD47/ SIRPa
SRR SR ARt R A T S A

T35 X CLDNG6 H- & BURE A B4R AT LA
W25 A D FEPLH B TAA 807E B AR b e
R BRE A, E A EAA D R SRk B e i

http://journals.im.ac.cn/cjben

[ A e AR AR 2 ) U S P A
3.3 FF%& ) CAR-T 4]

CAR-T 75 & — Fl I8 6 97 s v 3 1) 7
2%, B I 1 VR3] eI A S AR S L ) 3 4
ffl, CAR FEORIE TS sw A I Be i M s 2
HamE, S T MRZERE50ENESS
SEREHE 2GR R DL B SR A
PEARIE S SBGE T 408, MOmis AN
PEW R CAR-T 4L 7E34 77 I 1% 16
ewA R, HEFFH CAR-T 40M03A77 SRR
SRIFAEVEZ PR o BIAn . BRI BE B S e 4ol
YEFH . CAR-T 20 i 1) JorIe 3505 52 1 2 A% 1 e 1=
T, LA B i 2 S i R S S AR S s LA s/ e
FR) L i A e PR RV, AR LA
25w B TE SR CAR-T 41 M T S48 134
7, BioNTech Aw]JFA& 1) BNT211 i CLDN6
SRS A CAR WHMR T 44, 5
CARVac k5442, LAIKE) CLDN6-CAR-T 4ijig
X SRR Y | FREE AL, B ETIEAE VLG
PRITA L FH B A S48 119 e A AN A 0P
Bl BT CAR S5 & T, &l DI ek
735 1R) 200 1 PR s o 8 23 ) S R R [ 5 A e, )R
H AT LAM AR FALa, ngkpuidk . 5t
BN EE E N RS AR A ] AR X
B%(single chain variable fragments, scFvs), -3,
FrB M4k CAR JElid AR CAR
G S8 A LB 1T T 2 HE R 1 o i A IR B AR S
PR B S 43T ] X S 43K 701 CAR fo
FEANMD, AT S BSOS 6 AN Rl R IE T
P, AT A28 CLDNG6 JF & R ] JLFP 5
() CAR-T S B BRS HE BT IR IR YT o

4 REERE

CLDNG6 TEVFZIAE PRt m i, HE
PR 29 AR R AR R 4 T B IVE T, Rl AT
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s CLDNG6 11 g v 7 1 25 W 0 e A 08T
& HATERXT CLDNG FF & 259134 A= 12541
{5 ADC . Uy YUK SRR PP | CAR-T,
EL 27— itk A RIS B, {2 50034k
THIAF BB A, #m CLDN6 25¥)7E
Il PR A AI A I PR 2L 2B 2 T B9 8, BoR T
RAFm R T, AEEARRME ADC., WAE
SHEPUAR . CAR-T SFEWHEARMAW LR, &
Z 0[] CLDN6 M 254 25T, B et I
IRIGTT R EE RVER, [RIBF 0 2% 6
CLDNG6 FEAN[] g v i 22 AT RE AR
PRI FH H OB 25 S ARG TR I T o
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