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Research advances in molecular imaging probes targeting CLDN18. 2 in tumors
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[ Abstract] Claudin 18.2 (CLDNI18.2) has emerged as a promising molecular target for anti-tumor therapy,
drawing considerable attention in recent years. Although several CLDNI18. 2-targeted therapeutics have already
entered clinical practice and shown good efficacy, their efficacy is closely correlated with the expression level of the
target. Consequently, the development of molecular imaging probes with high sensitivity and specificity for
CLDNI18.2 is of great significance for the early detection of tumors, stratification of patients, and real-time monitoring
of therapeutic response. This review systematically summarizes recent advances in the development of CLDN18. 2-
targeted molecular imaging probes, aiming to provide a theoretical framework to support the future design and clinical
translation of diagnostic radiopharmaceuticals.
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¥+7E CLDN18. 2 FHAE s 5 S k27 b A AN W]
AR OL B (0 24 g 2% Rk R 2 33 M PR A A7 20
oy TRERGE (I Be b Rl G 80 ) slb 10 5 g
A — 20 g8 %, DL Tl R 35 FH 7k

2.2 ZEk#KEmE CLDNI1S.2 HRMES FRGRS
AT mAb, 22 ISR EH L5 G 1] | 2H 2158 37 1
5o ML YT I T A i 2 D A AR AL 7 o BB
AT IR JE2 B A R VT . Woang 25 1 SR I B A R
F AR, A 1000 42k J% v i %6 845 CLDN18. 2 ¢ 5%
Bk 137, 3:#93 T [ ® Ga] Ga-DOTA-T37 I FITC-T37
BREF . MM SZES R, FITC-T37 5 BGC823CLDNIS. 2
20 1 Y 5 08 A (K,) N 5. 706 pumol - L™, HL AT 4 oA
PRl T37 SE 4 PEAD ], 30 0E 1 HCR0 1) 5 S v o fr U
BRI P 52 B0 UE S T [ Ga] Ga-DOTA-T37 45 57 #0
la] CLDN18. 2 [HPE i 202, I s e B 15 min i
) SUV,, 4 (0.48 £0.01) , 243h" 05 R M IR e
FEAR AT B B 2, 5 U B BRUFE 5 min B 3K 3] (9. 35 +
2.03)% ID-g ™' ,120 min % (1.73 +0.10)% ID-g ",
T2 L ok B AT, At AR A LW A B A
LA VEAL R, @R (37 MBq) 5T, /N ELE
BN AR UL A 5, HE e €8 T8 SR, AR A S 5
EAGF A 0.010 5 mSv-MBq ™', iF 58 H AR ) % 4 1
RAF . SR, IZIREH R AR N TR e PR H 22 , IR 15 AN
120 min (1416 2 7500 26 B2 53 1) 2 (83.52 £ 1.76) % #il
(72.54 +2.20) % ; 1L % 1 15 min H7(73.41 +1.80)% ,
60 min [% % (34.48 £0.15) % ,120 min B 554 E
T At I T e S A R K AR A OC . 2% BTk,
[®*Ga] Ga-DOTA-T37 {£ 5 CLDNIS. 2 ¥ F P45 &,
SN NN L L R G o e oy O E B SR N B
FEVEA TR B B . ROk AT E o UGk R 51 B2 A 5 1
SR, B T R T AT R N FH AN A
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Wei 257 &t 5 9894 7 #E 45 CLDN18. 2, 1 2y
£ NIRAL 98 K B A& hul9V3, IF ™ Ga ™ Cu F1™F 45
i 3 bR ) B 1% R ——[ " Ga ] Ga-NOTA-
hul9V3 [ *Cu] Cu-NOTA-hul9V3 5[ " F]F-hul9V3,
AR T R AT R R R T R . Hor,
[®Ga] Ga-NOTA-hul9V3 ] B 75 M ) 4 AH 5 fith 97
REER RN Ui R S R B AR AU rh 2 T A (B
[*“Cu] Cu-NOTA-hul9V3 "B JJt % A b it [1] B 4G, 42
R BARKT L B E R T [UF] F-hul9V3 & R 1
T A, BEORG YE TR ) it A A e kW PR 5 IR
REMNEREER . ST LR 5 RN SR S
o B — B RS T 3 Fh i ARR #E CLDN18. 2 R ik ]
AL AT SEPE . % b TR, DL hul9V3 B Al Y
RV BAGFN TS & A SR 0 BEAL 5 A 27
FEPE, i CLDN18. 2 FHVE IR A RS HE 2 Wi 42 it T £
JefbsEmg , Hoh [® Ga] Ga-NOTA-hul9V3 5[ "F]F-
hul9V3 7E I R 5L 4k b B B B AN g, w38 T
JRy T kA P RS, S T AR 2 b0 I R K
B HREAL N FH 5 3R, o CLDN18. 2 #8594 97 1Y 8 %
i 8 5 97 ROTA B T E AR

V7 MR — P FE] (78,4 h) (Y 1E LT & 4t
B S YORBURICEC P47, BE 08 1 e 90 K Bk Ko it
A 7 B i 63 R 0T 22 0 {E 8 o) 1 i ) AR AT, RIS R A
R AR, 7055 AR TE 1R P 00 38 1) 43 A 5 e &
UIE L o Zhong 251" 3 1o Wk 1 4 JEB /8 1 R 7 16 3145
5 M B A% 14K 1Y B BE 7] ZF [X (variable domain of
heavy chain of heavy-chain-antibody, VHH) , 2 A JA
ki g 5 N2 1gGl Fe v Bl &, #4 2 48 K it
K hu7v3-Fe, R FH™ Zr FRic , 5 S AG 2 357 280 40 K 4t i
BEF[¥Zr] Zr-hu7v3-Fe, %45 CLDN18.2 &4
FEMAE S, W T 325, BRSSP
CLDNI18.2 PP 4 A Az 15 26 B 20 20, o &8 X
Ty fe 52 55k 52 AT a0 A OC A B e . TESI Y
BRI [ Zr] Zre-hu7v3-Fe 40 F 5 /N il 3 45 OB |
Ve M LR R MR -ILA LU s . BT
S b 7 N RS AR R AR K ] 3R I O T AR EE R
BRI Y, e R, [V Zr] Zr-huTv3-Fe
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A G g i HOR vE AR T SEBEE 1) R T S 9T R0
flitihIa), Hook ) VHH-Fe GG 3t s ms  BR iR B 1 /b
SFRE BT ST Fe i Bz U,
AT B B — L CLDNIS. 2 8 ) #4841 (1) iF ¢
Pt T HR B

Hu 4 g T 3 Rl T 94 K b1 0 2 4 1,
Y™ Ze hRic, T B 8 1 CLDN18. 2 33k 1y Jo A i
BE RS, e S R H R AR A Rl G 1Y H 2 R
SEHUMR ([P Zr] Ze-VHH) |5 (8 (45 A a4 10 &
A HEEGUIR [V Ze] Ze-VHH-ABD) il 5 1gG1-Fe il &
{1 T 21 B B A ([ Ze] Ze-VHH-Fe) o 35 1 7 1A
BR[¥Zr] Zr-VHH-Fe f 3%, [ ¥Zr] Zr-VHH-ABD
Wz, [PZr] Zr-VHH f %5, PET pif% 5 /¥ o #i
WFFEAE 52, [ ¥ Zr] Ze-VHH 35 B o B, i 98 425 I 0%
% 5 J5 W i 25 A e, [ ¥ Ze ] Zr-VHH-ABD 7E 24 h
ek 923 455 HRGR I [ (25,78 £5.60)% ID-g ™' 1,108 h 4/}
R4 (13.73 £2.22)% ID-g ';[¥Zr] Zr-VHH-Fc
72 h ik (49.43 £9.86)% ID-g~'],108 h B4} 5
i5(40.13 £9.50)% 1D-g™ ", HHHE [ 5 5tk e B
WS A5 2 83, [ ¥ Zr] Zr-VHH-ABD 1 fif 5 - it
HE A 5 [ Zr] Ze-VHH-Fe #14, {HJ5 & BF I 5 45
SR L AT RE AR I, K [P Zr] Zr-VHH-
ABD 7 V- i 96 £5 B0 8 51 8 Oy B 2L, Bl
Sl R AR AR 2 48 £, W] 2 CLDN18. 2 #3697 1
A I L 5 T RO A 4 B OGS AR AR R

b mT B A S 5 A5 B A A & 1 8 17) CLDN18. 2
FR BT S K B AR IR AL [ Ga ] Ga-PMD22, 28 Ifi K Rij F
F 5 WP 0 K 5% 4k 35 3iF , iy CLDN18. 2 [ 8 i i
FEAG S W AR (LB T2 4 R S AR
FEWG B AL 2E R e — 2 alifh . RSN E
PERGE il AR N BB T R o A A5 A S 5 Tk S
X CLDN18. 2 FHPE20 i 25 45 B8 ) 5, 80 ] 5F e PR &2
I&3IF , MicroPET/CT E 1% & 7% [ ® Ga] Ga-PMD22 7£

AGS™ ™ I BGC823 ™ fip R /N [UAST A v Rkt 2

1 h B IGA (B [ (3.99 £0.66)% ID-g '],
JidEd 5 LA B 3k (6. 21 £2.58) , iUAR X FE B2 AR
o AW oA R 3R W O 3 2 R HE U, S 412
A — R IR, Al R R R A OIS B BR R w1 Ab
Il PR AL B 58 A A 17 f61) 15 gy 398 R8 A (15 1) 7 9
1050 25 B e 1 B B B R ) L 45 R R, [ Ga Ga-
PMD22 i AR S S 7)o (1,68 x 1072 + 1. 45
x107") mSv-MBq ™', % 4tk K 4. H o 5
(SUV,. /BKG._, .. )5 CLDNIS8.2 ¥ 41 b Yo {1 25
BB MG (r. =0.848, P <0.01) , 12 Wi it i %35
93.3% ,BEVRAME AR BAR A L . HIEE N E B
TEJEA AF G TP AR B AL G B b R S, AR 10 SR g Sy I
RE R RS %

A R 2 g = 4 7 1T AR S T BRI 4
T-H4H[*GalGa-NC-BCH , iZ 4 % i S bRic sk
WS, 308 Ao 7 - ok T IV g 2 I S B A S b I, AR e AR
AR LA ] — EOvE R L g Ak 2 R i
98% M FEEME R I, BT A 11 ] 5 3 (10 B
BRSO B g L1 B DT G B ) L F R R, [ Ga ] Ga-
NC-BCH [ W it 5 CLDN18. 2 )35 ik 7K - i 2 4 3¢
(r,=0.812,P <0.01) ,PET/CT F Il 1] ¥ FH VA5 &t i1y
XY SUV, FEARF A B EER, kg2
CLDN18. 2 § ] 35 J7 B 35 PR PR & 9 37 35 SUV
W T2 AT RS . R, [ Gal
Ga-NC-BCH PET/CT #5 £1] (1) itk [ 45 F11 Ji5 B2 5% # kb
RLAR S 5 H A I 28 T [ " F1F-FDG PET/CT #;
P99 k., s JE X Bl /N B R B 5 % A o Ak SR o
o [*GalGa-NC-BCH H.£& R Uf (122 4 P H0 1) 4 5
PR IR SR Ak 5 77,24 CLDNI18. 2 BA: B i s i 4 &
VAL TRYT I ST RO I SR TORS v AR s T
AR R KA I o i Lt A T A2 e A S AR 9 e AR A
#, UL CLDNI8.2 Sl & i) TR AR e Wk 1,

&1 Ll CLDNI8.2 JH S i 70 1 AR R 5T
NS R B R S A/ iR 2% ik
mAb ¢ [ ' T]T-zolbetuximab | BALB/c-MKN45-CLDN18. 2 — [ 3'1]I-zolbetuximab X} CLDN18.2 fi{  [28 -29]
[ Izsl]l-zolheluximab T g AR AR 7R 26 B M 3 O B b R

T

mAb 2% [%Zr]Zr-DFO-TSTO01 BALB/c-BGC823-CLDNI18. 2 — [%97r] Zr-DFO-TSTO01 ¥4 FL 47 45 5 1 [30]
#l1e) CLDNIS. 2 [fig )y

mAb 2 [ Lu]Lu-DOTA-TST0O01 BALB/¢-BGC823-CLDNI8. 2 — (77 Lu] Lu-TSTOO ¥ 41 7€ I PR 77 5 48 4 [31]

BALB/¢-AGS-CLDN18. 2

T e R B 2T ORI IR ) 2
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k1
TRAT 2 5 BAr Bl PR BE B/ n gER 22 Sk
mAb % ['2*1]1-18B10(10L) NOD/SCID-PDX-CLDN18.2 17 BT 4 [ 2 1] 1-18B10 (10L) , 3 7¢ I [32]
PRETAFFE o R B w45 BBl
mAb 2 ['#1]1-5C9 .FD1080-5C9 BALB/c-BGC823-CLDN18.2 — 1E CLDN18. 2 BH ¥ it o7 i 98 A5 AU o [ [33]
St A4 1-5C9 Fil FD1080-5C9 WA
ASHRE, AT S B bR 21 4 00 5 4% 1D Bk
P4 S [%8Ga]Ga-DOTA-T37 BALB/c-BGC823-CLDNI8. 2 — [%Ga]Ga-DOTA-T37 ¥ 4f 18 1k 11 45 5 [34]
PEE ) CLDN18. 2 BH 4 41 24 fib 88
RBUAS  [®GalGa-NOTA-hul9V3 [*Cu] BALB/c-CHO-CLDNI8.2 BALB/ — [%® Ga] Ga-NOTA-hul9V3 5 [ F] F- [37]
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