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Abstract: Prostate-specific membrane antigen (PSMA) is specifically and highly expressed on the
cell membranes of prostate cancer (PCa), serving as a key biomarker for the precise diagnosis and
treatment of PCa. To date, diverse PSMA-targeted molecular probes with different imaging modali-
ties have been developed based on magnetic resonance imaging (MRI), fluorescence imaging (FLI) ,
positron emission tomography (PET) and other imaging techniques. This provides an efficient tool for
the precise diagnosis of PCa. Our review systematically introduces the research progress of multimod-
al PSMA-targeted imaging probes including MRI, FLI or PET, and elaborates on their design princi-
ples, mechanisms and current applications in clinical diagnosis. Finally, we discuss the current
challenges and perspective in PSMA-targeted molecular imaging probes.
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Fig. 1 Schematic diagram of the molecular composition and targeting mechanism of the PSMA -targeted probe(A ) and the imaging

mechanism of the PSMA-targeted molecular probe(B)

UTAESR, PSMA 5] 2> T4 T 2R G EOR CBUS Rt R, BRI T PCai R Silfy
RO IERRTE . B, BEIIR AR (MRI) AE PCajiih A4 Syl i) % v o5 96 B By, o HOE 8
Tl BRI AMR AL . R BEAR SRS Joh R A RAE ™, W 134 b S B AT 5 B N R 4 4 B A S LH 2 PR AR A
PSMA L[] MRI 3% 5% FIRE G s AR AN 20 5 IE R AN LU B, AR i S PCa i kARSI RS I . 7
PCa RH M, 2% (FLI) 38 K PSMA #2111 ¢ 6 00 T B AR AL AL 2N A ek B BT = AR 1)
PENAES, KM 5IEHHLM AR, 3585 PCa iR HEDIRR" . TF T & S EFHE (PET) % 5 CT
BCH, PET/CT @b A% 45 & 7 PET W ZEUER CTHE PR, AT IRL M 5B N4 B,
HAEENOGRN N E. BT, 585 PSMA 215 PET #£4F (U1 “Ga-PSMA-11, “Ga-PSMA-617) E\#%
R FIGARS W, FEIEERE b, 2R85Bl AN ) i AG B AR B P S — R I Wk v
= H A PCafEIZITINEE R R I0)" o AR LRGLAR T PSMA () MRI. FLI, PET & 2%
PR BT RS . VE ML SR IT ke, AT XS s G R AE PCa Wi I B FHBLAR , FF i — 241
T PSMA 0] GGG AP BRSOk & ke, B AE A — 1R PSMA $E 1] pAG A B BIER: 51 R B
MRS

1 PSMAZB @ SR ERSTRI ST FIRIT

PSMA i) 73 AL S R B DAL B TR, QLRSI Bt | i Il A5 -5 2 ] 3 A%
RSy S ECORVE A SRR Z ) B E— R BT, A EHE N PR PSMA BURF SRR 4h S e
71, e AR 2B et SRS R, dEmdvE 2 Wrdie. Bk, JRAEM 6. 4
Wy RE 2 i P L ) R VR M RE PSMA S [0 S B0 1 SR S . ARIE S TR BT S ZRIE, B
PSMA ] Bt A S 2253 /o3 128 (I 2 ) TR 2R (181 2B) , X PIZRBLARLERERR AT . AR ARIAE L Il
IRFALTE AT RIS A S

NG FARIAR J HRITING PR %S A 35 A Y PSMA 81 10) BE A4 2878, oA OB S8 S 4 R - IR (Glu—



1740 SR AR (http://www.fxesxb.com) o453

urea) Z5 1), IR ) PSMA-11, PSMA-617., DCFPyL }2 PSMA-1007 #)J& F b2 . /Ny FEC AR
SrFREH/NT 1 kDa, REPREZEENMEHLI LIS, Mg R AR, AR
FrRPET RS WA, Glu—urea B2 IR EERE 5 PSMA AL TR PRV o i B BURE B 38 1 i R4 51
/Ny TSR PSMA (1925 A 58 13k 240 B8 /K 20 (nmol/L) , - 141 PSMA-617 Bl 5 45 (K) IR =
0.37 nmol/L* o /NorF2RECHR 5 TAL BN, RESBARIR 2 PME 5B, b PSMA $E M) s fG 3t 17 R i%
B> B4 Uik £ 2 DL B g BRI A AREE, X PSMA HA K & ) 8 ) ¢ S P FN 45 & S8 F
DL NURACAT PSMA s REHTAR 1591 6], FLfg B 20 (K,) A 1. 83 nmol/L™, RIS 1 s5 25
BE77; [EIRHFERMREA AL i S R e, a5 A tElr, AR TR g L. R, Ha T
K(£)150 kDa), SENMIEHRFERDAR, MBEHRERZE, KET =GRS, HAAE—Em
G S P XS, 12 7 HAR S UGS Tz M o
A /NG PSMARE [ T 4 C AR LA

; 05 OH 0 OH 0 OH 1 HO0 OH j
o2 0 e,
L HOL Ay OH sHAN OH - OH | H()\n/\N/\,N\)LOH ;
. o HHY o OH | o :
| Urea based glutamate 2-(Thioalkyl)pentanedioic Phosphoramidates ! !
Y derivatives acids derivatives ;1 HO 0770H |
,,,,,,,,,,,,,,,,,,,,, ST Temmemmmmm TR HBED-CC
B Bk KPSMARLTRZ I | o
0
anti—-PSMA antibodies: : (N—>
Active site of PSMA inhibitor ——gp %JSM, 5533,E99,J415,D2B, | N OH |
107-1A4, 3A12, 3E7, 3F11, and| 0»_/]\,\_/ H :
P H 0
Extracellular domain 4 3 NOTA
I HO, OH |
...... = o o oo : ? KF\N/_«O
Transmembrane domain /sy R YT g big e g ' N\_)\) 0
................ HO )H
Cytoplasmic domain “f Anti—-PSMA antibody: 7E11 | DOTA

2 PSMA R[Ny FECARLER) (A) 5 HUIRAE PSMA S H (Jhh ., BN D) b rO3E I 25 & R0R 5341 (B) 5
PSMA $ji1) 735 FHEE B 31 (C)
Fig. 2 Structures of PSMA-targeting small-molecule ligands(A ) ; distribution of the binding sites on PSMA (extracellular, trans-
membrane, and intracellular domains) toward anti-PSMA antibodies(B); commonly used chelating groups for PSMA-targeted

molecules(C)
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Fig. 3 Molecular design and mechanisms of the uSPIO-5D3-DM1-AF488/CF750 drug delivery system(A), and postmortem im-
ages, T,WI, and T,WI scans of mice in the uSPIO-5D3-DM1— AF488/CF750-treated group(preinjection, 1 h and 24 h post injec-
tion)(B), and corresponding imaging results from mice in the non-targeted uSPIO-DM 1-AF488/CF750 control group(C )™
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Fig. 4 Chemical structure of ICG-PSMA-DS5, a PSMA-targeted NIR-1I fluorescent imaging probe(A); intraoperative NIR—II
fluorescence imaging-guided precise tumor resection in mice following tail-vein injection of ICG=PSMA-D5(1 nmol) (B)™/;
chemical structure of PSMA—12-1RDye800CW, a PSMA-targeted NIR-II fluorescent imaging probe(C); NIR-II fluorescent im-
aging and immunohistochemistry (IHC) staining of PSMA in prostate tissue slice dissected from a patient
(serum PSA~18. 06 ng/mL) (D)™
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Fig. 5 Reported clinically used PSMA—targeted PET tracers and their applications in diagnosis (red arrows mark
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Fig. 6 Molecular structures of mono-targeted probe [*Ga]Ga~FAPI-04(A) and dual-targeted probe [“Ga]Ga-PSFA-01(B)"";
PET/CT images of [®Ga]Ga—PSFA-01 and [*Ga|Ga—FAPI-04 in PCa patients( C)"™'; mechanism(D) and chemical structure
(E) of the PSMA-targeted covalent radioactive tracer™”
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Table 2 Comparison of the performance and applications of probes for various imaging modalities ™"
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Fig. 7 Chemical structures of PSMA-targeting PET tracers "“F—1(with FITC) and ""F-2(with FAM)(A), PET images of mice
bearing LNCaP xenografts at 1 hour after injection of "F—1 or "F=2(B), bright-field(BF) and fluorescence(FL) images of resect-
ed LNCaP xenografts(C)"*

PSMA 1 [in] AR EHE Y PR e S, Hikit o Rt I el | REE S5 & o gk, HE
MR TE ES L PR ARGE &, X SN PRI stk vTRES B M AR . RN FaE v
5250 J1ERE TR o AT AL e S OB SR 5 A S Bk, B AT A 2240 PSMA ¥ 5] 2 A2
PREHAHAS T — RS M A L3 . RRTTWR SN TG, MIBERENE & 1 55k
), b2 REh e, s R
3 Zi5RE

PSMA $[in] &G R A BT AU MR RS S I I B T, AR E B 5 I REAIF 5 i R 7 F 44k o
FET MRI. FLL, PET %8807 XIF & 1) PSMA /R EER], CFEPCali R MEN . B L PERE . kL
B b gE Rkt A S5 7 i e B N A, HoP PET/CT H-5H L5 i REBUE R4 B g it ds, £
IRzt . SR, BUEES K 2SR B A A H G 6 0 EAMES, H—FiEsh T
PSMA #[a] 53 T AL G Z I . R SRURSTT — b 510 &

U PSMA B ] AL G 5 COBUS 3 R, H G R R AP T I — e Pk . MRTEREHII4E Tl R
WEIERN B, W/ AR R R B AL, AZi R K HEA258IER . #5 cdE& & T /T
T RS RITE T E B oA 20 20 S8 Ao, v RETRAE I B XS . NIR- T KPR eHREH H A 8z, =
HATEE N L. ARV SEETFHEE; W NIR- T KEREHMEMELL & . AR EE R, (HikitE 4%, H
B A S EIG R BT B . PETHREHAOIE & 32 B3R A F 2005 it SRS A R0, (HHIG R M H
%% i e AT BR , 3 ARG . DU TR AT B RERL & AN H) AR I P ds, JTE G 2580 1A
DCRC K e B R S5k . eAh, PSMA FFARUAERT AR A LI hhe e e 1k, 7EMETMR . B IE . /NE
STy IEH A2 LA K e | P 7wl LAt g 2H 20t i A R [ RR RE 3, Wl RE s i AR S P B
AMEBHPE . HR, BEERN TR E M . REHRERIERR T B RS, W E IR
TEERF R AREAR | AR 20 R G SR S 8, I T2 S22 PET g, B



5 8 i FETHHA . PSMA LI A3 TR EITERT MR (9 BAG B F 2E e 1747

PSMA $ I #5F K 2 th i EARIAT . JEREREHER, X SBHEBIRAZAZENFE SSRGS X218
TR R B KOO R, nT RS s aE | BiRE T BRI JEH BN T 5 mm I3/ NER AL
HEARB TS, IR ETE5 S T E AR A, | AR K EE B Lk 1 52 HER
Bk, % A B PR SR IR M T HURES , ISR PO R esh, BREHEi it
Wi 2 BT ER, Akt SRGIETE . WA SER ) SR EERE . SIEBUS PO SRR . R
ST A = A LA ] e S

FF I, PSMA ] G 400 & R nT DL FIULAS e — et . o, ORI EHA & 1 2%
WAL S TERESE T B AR ERIE A L S T ERUKE . LB SRR B E SRR L, ]
I — A o R 22, PR bR ICA R . b A BRI s AR e v, WM R B9 — R PSMA $1a]
PRER . LUK, BUHE ) B 2 0 1) SR AT B — 2P R SR e M RO R R, i, B THe
PSMA/FAP AUH [ 5} [ “Ga] Ga—PSFA-01 {1 A8 23 00 T S ¥ ) 488 [ “Ga ] Ga-FAPI-04, AL, Wik
T[] B 1] PSMA 5 H At i 50 BRI AH 5C 20 F-FRaE P BCIE ) 485, 45 & FAP . B WA REBUIKSZ 1k
(GRPR) . #46 F o2 UM M B SE 00 00, BEom o0t S e Ak i EUNRE 07, B bR 4, %t
K i), FEARMR BT RES . teAh, ARG Al A1 PSMA SE 35 & R B2, A
PET/ZE . PET/MRISEA ISR BEAE b, AR — PP R BEPET. MRL, 0% . N g ek
RITRET IR 2B G 6 . B AE G 7 X2 B P AN, SEBMARETRE I E AL . AR
S SRR JGIT RO A A FEE B B, PET &A% 0T T4 Bk f s ALy B, MRI A3t
SRR ARTME R TERRG T A AR PR IR, SRS A B T LT SIS S 4 . il
FEHELYT .

Kl AT & BRI T R Lu ] Pluvicto 7E 2 ERIG R B 0 2, W27 — AR EE X PSMA FH
P Reg £ BT T 00 18 S RS v VR T R B TR B R S . AR M AT R Sk, UL S R IR T AR
FHA B EEGEE, BE bRIC S RRRITRZ R, L e, JEIRTTT AMRSyT
B, R A B B A A R RS TR YT I T 1) . IR W, ['Lu]Pluvicto BX & “Ga—PSMA-11
AR RIGIT S, R E AL SAETE bRE T R 1. 34 H B K = 15. 34 A, SR,
EHESHIERE X FR RS TF2I7 — b, DfFE R —SEA e . 2R3 12 ARDEIL . T
ARUE . PRI LB W HG . FEERE G . RS . RS RNGIT RO Wik R 1)
AWi5EdE, PSMA SE 2T — R b SR AT B — 20 40 S8 AL i 9 s A R A B b i B FH IRV (B, 16 A7h,
BIF A RS LTRSS, Bk, Btk g | AR S E R, ART
W B R PRI A 2 0 HaK, REHEIN R PR B R AP ESSRE S, ml b aife B 0g
BT EAZ Z R

28 FArk, PSMA $EJ0) i AG S EHE AT P IR ARG HE 2 I . 0 01V . B R mIANA Y IE S BT
TR . Aok, EEREEE AL . SR RIS . ZECSEUG RS UL ST M e R, B
BHE— 5 B A AR S R RS W 0, HESh PSMA S [ 23 —F- 5% MG R 4l B 2 B RS ey
JT PR FH 5 10) B

SE Lk

(1] Schafer E J, Laversanne M, Sung H, Soerjomataram I, Briganti A, Dahut W, Bray I, Jemal A. Eur. Urol., 2025,
87(3): 302-313.

[2] Kasivisvanathan V, Rannikko A S, Borghi M, Panebianco V, Mynderse L. A, Vaarala M H, Briganti A, Budus L,
Hellawell G, Hindley R G, Roobol M J, Eggener S, Ghei M, Villers A, Bladou I, Villeirs G M, VirdiJ, BoxlerS,
Robert G, Singh P B, Venderink W, Hadaschik B A, Ruffion A, HuJ C, Margolis D, Crouzet S, Klotz L, Taneja
S S, Pinto P, Gill I, Allen C, Giganti I, Freeman A, Morris S, Punwani S, Williams N R, Brew-Graves C,
Deeks J, Takwoingi Y, Emberton M, Moore C M. N. Engl. J. Med., 2018, 378(19): 1767-1777.

[3] Florkow M C, Willemsen K, Mascarenhas V'V, Oei E H G, van Stralen M, Seevinck P R. J. Magn. Reson. Imaging,
2022, 56(1): 11-34.

[4] Hope T A, Benz M, Jiang I, Thompson D, Barbato F, Juarez R, Hernandez Pampaloni M, Allen—Auerbach M,
Gupta P, Fendler W P, Calais J. J. Nucl. Med., 2023, 64(11): 1744-1747.

[5] Stabile A, Giganti ', Rosenkrantz A B, TanejaS S, Villeirs G, GillI1S, Allen C, Emberton M, Moore C M, Kasiv-
isvanathan V. Nai. Rev. Urol., 2020, 17(1): 41-61.




1748 SR AR (http://www.fxesxb.com) o453

(6] Zhen L, LiuX, YeC, Yong Y, YaX, JiaK, Xian W, YuS, Rui H, WeiZ, NingJ O. BMC Cancer, 2019, 19
(1): 1244.

(7] Watanabe R, Sakaue T, Miura N, Kikugawa T, Saika T. Mol. Med. Rep., 2026, 33(4): 122.

(8] Weiner A B, Agrawal R, Wang N K, Sonnil, Li EV, Kibel AS, Robinson B D, Harmon S A, Citrin D E, Choyke
P L, Turkbey B, Purysko A I, Evans A J, Haider M A, Reiter R E, Leapman M S. Eur. Urol., 2024, 86(6) :
579-587.

(9] Roemer F W, Jarraya M, Hayashi D, Crema M D, Haugen I K, Hunter D J, Guermazi A. Osteoarthr. Cartilage,
2024, 32(4): 460-472.

[10] Wang K, DuY, ZhangZ, He K, ChengZ, YinL, DongD, LiC, LiW, HuZ, ZhangC, Hui H, Chi C, Tian]J.
Nat. Rev. Bioeng., 2023, 1(3): 161-179.

[11] ZhaoRE, LanDR, XiaBB, Dong M J, MuJ, ZhaoY S. Small, 2025, 21(8): 2409713.

[12] Hennrich U, Wagner L., Tas H, Kovacs L., BeneSova—Schiifer M. Pharmaceuticals, 2025, 18(6): 906.

[13] YoungJ D, MaMT, Eykyn TR, Atkinson R A, Abbate V, Cilibrizzi A, Hider R C, Blower P J. Bioorg. Med. Chem.
Lett., 2021, 42:. 128044.

[14] Liolios C, Bouziotis D, Sihver W, Schifer M, Lambrinidis G, Salvanou E, Bauder—Wiist U, Benesova M, Kopka
K, Kolocouris A, Bouziotis P. ACS Med. Chem. Lett., 2024, 15(11): 1970-1978.

[15] Bander N H, Trabulsi E J, Kostakoglu L., Yao D, Vallabhajosula S, Smith—Jones P, Joyce M A, Milowsky M, Na-
nus DM, Goldsmith S J. J. Urol., 2003, 170(5): 1717-1721.

[16] HuYX, Zhang ] Y, Miao Y X, Wen X D, WangJ, Sun YD, ChenYF, LinJ G, QiuL, GuoK, Chen HY, Ye
D J. Angew. Chem. Int. Ed., 2021, 60(33): 18082-18093.

[17] Lehmkuhl S, Fleischer S, Yang J, Chekmenev E Y, Theis T, Appelt S, Korvink J G, Jouda M. Angew. Chem. Int.
Ed., 2026, 65(10): ¢25699.

[18] Vassallo R, Mannas M P, Salcudean S E, Black P C. Prostate, 2025, 85(9): 823-832.

[19] Yang B, Dong H, Zhang SW, Ming S C, WangJ, Yang R, Peng P, Gao X. Acad. Radiol., 2025, 32(5): 2797-
2814.

[20] Wang A C, Han X, QiW L, DuSH, JiangZ Q, Tang X Y. Int. J. Mol. Sci., 2021, 22(10): 5147.

[21] KrasEA, Snyder E M, Sokolow G E, Morrow J R. Acc. Chem. Res., 2022, 55(10): 1435-1444.

[22] Yang J U, Kim S, Ahn J H. Biochem. Biophys. Res. Commun., 2022, 607: 152-157.

(23] Wang CT, Huang Y L, Chen Y H, Wang D B, Yao D F. Coord. Chem. Rev., 2025, 527: 216402.

[24] Sillerud L O. J. Magn. Reson. Imaging, 2018, 48(2): 469-481.

[25] Zhou W, Huang J D, Xiao Q W, HuSM, LiSJ, ZhengJ, DuZY, PengJ L, Chen H X. Pharmaceutics, 2022,
14(10): 2051.

[26] Ghorbani F, Aminzadeh B, Borji N, Soudmand S, Montazerabadi A. J. Magn. Reson. Imaging, 2024, 59(6): 2204-
2214.

[27] Surasinghe S, Liatsoul, Novdakova Z, Bafinka C, Artemov D, Hapuarachchige S. ACS Appl. Mater. Interfaces, 2025,
17(8): 11611-11623.

[28] Wang H, HeZ X, Liu X A, Huang Y H, HouJ Q, Zhang W J, Ding D. Small Struct., 2022, 3(8): 2200036.

[29] XieD C, SunS, Zhou QQ, Wang C, Cao L F, Zhang W P, Li G W. Chem. Commun., 2025, 61(57): 10408-
10417.

[30] Nguyen H G, van den Berg N S, Antaris A L, Xue L, Greenberg S A, Rosenthal ] W, Muchnik A, Klaassen A,
Simko J P, Dutta S, Sorger J M, Munster PN, Carroll P R. Eur. Urol. Oncol., 2024, 7(1): 63-72.

[31] Kularatne S A, Thomas M, Myers C H, Gagare P, Kanduluru A K, Crian C J, Cichocki B N. Clin. Cancer Res.,
2019, 25(1): 177-187.

[32] Malankar G S, Szafran D A, Kumar G, Pace J, Devereux M, Tao K, Gomes M, Greer W S, Rounds C C, Masillati
A M, GergisS, LedvinaH, WongM H, Niedre M J, Gibbs SL, Wang L G. Angew. Chem. Int. Ed., 2025: €20355.

[33] Chen YM, LiuW]J, LiB, Gao X, Zhou KX, Zhang M, Yang G, Cui M. J. Med. Chem., 2025, 68(3): 3858-
3872.

[34] Wang Y, Zhang J M, HanBY, TanLZ, Cai WK, LiYX, SuYY, YuYT, Wang X, Duan X J, Wang HY,
Shi X M, WangJ, Yang X, LiuT. Nat. Commun., 2023, 14(1): 974.

[35] Hensbergen A W, van Willigen D M, van Beurden F, Buckle T, Donswijk M L, Verhoef C A, van Leeuwen F W B.
Bioconjugate Chem., 2020, 31(2): 375-395.

[36] Zhang L, Shi X G, Li Y, Duan X J, Zhang ZY, Fu HL, Yang X, TianJ, Hu Z H, Cui M C. J. Med. Chem.,
2021, 64(11): 7735-7745.

[37] HuangJ, YaoY, ZhangL, Yan CX, GuoZ Q. Smart Mol., 2024, 2(3): €20240020.

[38] Krishnan M A, Yadav K, Roach P, Chelvam V. Biomater. Sci., 2021, 9(6): 2295-2312.

[39] Jiang Z, Tan H, Wu B, Zhang L., Kadeerhan G, ZhangJ, Jin]J L, ZhangZ K, Guo H, Guo W M, JiaJ D, Tian
J, Tang BZ, Wang D W. Theranostics, 2026, 16(9): 4551-4565.



5 8 i FETHHA . PSMA LI A3 TR EITERT MR (9 BAG B F 2E e 1749

Chen Z, HeZ, Li X, Yao W, XuH, Zhong H, YangJ, Li S, Wang Y, LiS L. Adv. Funct. Mater., 2025, 35:
2503055.

Webber M J, Pashuck E T. Adv. Drug Deliv. Rev., 2021, 172: 275-295.

Zhang ] M, Rakhimbekova A, Duan X, Yin Q, Foss CA, FanY, XuY, Chen X, Pomper M G, Yang X. Nat. Com-
mun., 2021, 12: 5460.

WuL L, Zhao Q, Wang Q, Zhang Y, LiS, WangJ, ChenY, Zhang X, LiY, Zhang L. Acta Pharm. Sin. B, 2023,
13(3): 1204-1215.

Kostelnik T I, Orvig C. Chem. Rev., 2019, 119(2): 902-956.

Gourni E, Henriksen G. Molecules, 2017, 22(4): 523.

Matos T, Godbole M, Badinedi R, Muthukumar M, Hodolic M, Tchouen N, Berthon A. J. Mark. Access Health
Policy, 2026, 14(1): 7.

Ji X, Chen X, LiK, ZhangZ H, TangLJ, LiT N, Han F, Hong H, Zhang T. Chem. Biomed. Imaging, 2024, 2
(3): 168-184.

Lozada J, Merkens H, Froelich J, Tai R A, Lin K S, Bénard F, Perrin D M. J. Med. Chem., 2025, 68(15):
16645-16665.

Kuten J, Fahoum I, Savin Z, Shamni O, Gitstein G, Hershkovitz D, Mabjeesh N J. J. Nucl. Med., 2020, 61(4):
527-532.

Vickers A J. Eur. Urol., 2021, 80(5): 567-572.

Huang S, Ong S, McKenzie D, Mirabelli A, Chen D C, Chengodu T, Murphy D G, Hofman M S, Lawrentschuk N,
Perera M. Prostate Cancer Prostatic Dis., 2024, 27(4): 654-664.

Chen Y, Zhang X, BiJ, Wang J. Acad. Radiol., 2025, 32(8): 4678-4688.

Gilmore D, Tempesta D. J. Nucl. Med. Technol., 2025, 53(4): 281-286.

Wang Q, LiZ, HuangY, LiC, LiY, PengY, ShengZ, Liang Y. Eur. J. Med. Chem., 2025, 282: 117050.

LiY, Guan L, Zhang X, LiuS, Cui M. Theranostics, 2025, 15(9): 4124-4134.

Wang X L, Zhang X Y, Zhang X J, Guan L L, Gao X, Xu L, Pang H, DuJ, Zhang J M, Cui M C. Eur. J. Nucl.
Med. Mol. Imaging, 2025, 52(3): 1166-1176

CuiXY, LiZ, KongZ, LiuY, MengH, WenZ, WangC, ChenJ, XuM, LiY, GaoJ, Zhu W, HaoZ, Huo L,
LiuS, YangZ, LiuZ. Nature, 2024, 630: 206-213.

Chen X, TengS, LiJ, Qiao X, Zhao W, XueZ, Shi X, Wang Y, Yang W, Wang T. Adv. Mater., 2023, 35(20):
e2211578.

Han Y R, Lee S B. Oncol. Res., 2026, 34(4): 7.

Niu H, Xue X, XuM, SunB, LiS, Xie M, Long X, Wang S. ACS Appl. Mater. Interfaces, 2025, 17(34) . 47835-
47856.

Wang Y Q, WengJH, LinJ G, YeD]J, Zhang Y. J. Am. Chem. Soc., 2020, 142(6): 2787-2794.

FuH, LouK, HeH, WangY, MiY, LiW, Chen L, Zhang Y, Yu C. Eur. J. Nucl. Med. Mol. Imaging, 2024, 51
(10): 2998-3008.

Cai K, Zhang X, Guo X, Wang C, HuangY, Zhang G, ZhengY, BiZ, QianY, Zhang]J, Yuan Y. Chem. Eng. J.,
2025, 522(10): 3648-3656

Sabbaghan M, Nigam S, Kasabasic I, Manepalli M, Wang P, Fan ]. J. Magn. Reson. Imaging, 2025, 62(5): 1245-
1259.

Zhou R, Chen P, Sojic N. Chem. Biomed. Imaging, 2026, DOI: 10.1021/cbmi.6c00066.

Zhang Z, DuY, Shi X, Wang K, Qu Q, Liang Q, Ma X, He K, Chi C, TangJ, LiuB, JiJ, WangJ, Dong]J,
Hu Z, Tian J. Nat. Rev. Clin. Oncol., 2024, 21(6): 449-467.

Weber M, Kurek C, Barbato F, Eiber M, Maurer T, Nader M, Hadaschik B, Griinwald V, Herrmann K, Wetter
A, Fendler W P. J. Nucl. Med., 2021, 62(1): 88-91.

Shabsigh M, Solomon L. A. Chem. Biomed. Imaging, 2024, 2(9): 615-630.

Sartor O, de Bono J, Chi KN, Fizazi K, Herrmann K, Rahbar K, Tagawa ST, Nordquist L T, Vaishampayan N,
El-Haddad G, Park CH, Beer T M, Armour A, Pérez—Contreras W J, DeSilvio M, Kpamegan E, Gericke G, Mess-
mann R A, Morris M J. N. Engl. J. Med., 2021, 385(12): 1091-1103.

(WiERH: BLF)



