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Abstract

Nectin4 is an immunoglobulin-like cell adhesion molecule that is aberrantly upregulated in vari-
ous solid tumors and plays important roles in tumor cell adhesion, migration, invasion, and im-
mune regulation, making it a potential target for precision cancer diagnosis and therapy. With the
rapid development of molecular imaging and targeted therapeutic strategies, small-molecule lig-
ands and nucleic acid aptamers have attracted increasing attention due to their small molecular
size, high specificity, structural flexibility, and low immunogenicity. This review summarizes the
structural characteristics and signaling functions of Nectin4, as well as its expression patterns and
prognostic relevance in different malignancies. Current diagnostic approaches targeting Nectin4
are discussed, including antibody-based probes and antibody-drug conjugates, while emerging
strategies involving aptamer-based imaging agents and small-molecule targeting probes are criti-
cally evaluated. In the therapeutic context, recent advances in Nectin4-directed antibody therapies
are reviewed, and the potential of aptamer-mediated drug delivery and small-molecule targeting
strategies is discussed. Importantly, this article emphasizes that, despite their theoretical ad-
vantages, both nucleic acid aptamers and small-molecule ligands targeting Nectin4 remain at an
early stage of development, with a lack of well-characterized lead compounds representing a ma-
jor bottleneck in the field. In the therapeutic context, this work summarizes the application pro-
gress of Nectin4-based antibody drugs, aptamer-mediated drug delivery systems, and small-mole-
cule targeting strategies, and analyzes the feasibility of constructing a novel precision diagnostic
and therapeutic framework through the multidimensional complementarity of nucleic acid ap-
tamers and small molecules. Overall, nucleic acid aptamers and small molecules provide more flex-
ible and safer molecular tools with dual imaging and therapeutic potential for Nectin4-targeted
diagnosis and therapy, laying an important foundation for the future realization of early tumor
detection, precision treatment, and integrated theranostics.
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MEUABERZ I Pk - 29988 ADC)CAMAN T 2 MR IRIGITH , 72 PRI b B 550
A R RO 22 A k2], FREHBAE IS4 X Nectind AH G FERIHI 5T LA R AEA0RIF FU R L T LG, JF
FESLIEAl A T e, RRRRAE AR RGR G . MERIALEL 7 R EOR . A AR T S U
AT T — MBI TR, (R AN T S I NZ R IE A7 A 2 8P B BY (3]

B TARGMPUE, RREFRARRGHE. RMORE. 5 TH80E. RERREEI R, RERERH
MBI HARD T[4 FIRN TR R AR BN Rt AR SRS s AR AE HEAT 5E )
HIT[5]. SEEPIREOR, R ORE R IR J7 R0 2 MR, SRS I 5 25 is i i ReR 15 U
Per. Kk, ARG ERE AN 7> 748 Nectind FIBFTERERE, LSS HAE MR 2 M 5077+
(v e (B -

2. Nectind B9 F444, E5BEBSMESYMFER
2.1. Nectind BIZE#945i=

Nectind s G 3R E AR, HIAMNX . BSIREIX 50N B S, a2 (8] s i A H
ffiZ &AM AT F5 %0 0L A e R b R EEER . BAMX H—A 1gV 25/ 3R
A 1gC2 S5 M, 1gV S5 F s B AR ] 1) G B IX 42k, REA8 5 Nectin S5 HoAt R 53 7 ilade B RO AH B
YEF, S2ma 20 B 1B & B 5 AL 225 [6]-[8]. 1gC2 Sty dr Az g 14 S Beaill, {8 Nectind 7£ 40 HI 3% 1 14
RARFEE H ] S, NG SR IRIER . Ny TR BRI B 45 &P RetE . B5 5 X 32 2 K
PRI Y, R AR E IR B E T, AL RE K I, T- A R ) . B AR S5 /A1 R ff Nectind 1%
N — T FAT R 5 2 i DX IORT W A Th Re 45 R S s B 52 A8, 9 JLAE BroRg B8 1) 1297 v N FH 2258 1 701 2Rtk
[9], IR 1 FiR.

Table 1. Overview of the major domains and biological functions of Nectin4

& 1. Nectind FYEZEIE R H AV F T REHTR

Gy B R G/ (i
IgV 35 L 1gV Hrd sty U TS e O Eiet it} Uk
IgC2 45 Hh3K PI 1gC2 Hri 45t FeEE AT RS, FETHRCATT Rt
P EIX B AR PE RSP T O A 1 R I o N\ 2 M
JEA X FLE45H, 7Y afadin 4545 MR B 5E SRS

Nectind 7E [0 240 L -p A& H A 5 2 260 0885 S Il B T RE, HIR N REBLRENS S afadin %540 i 429K
FEALSE, E SRS R (A e e AR i A% . I IX PP 25 R LA, Nectind BE65 R4
MERIAEAE . BFEAE B . EZ MR, Nectind [FFF 55 PI3K/AKT @B (TG RR & DIARSS, 12 i
FELE R AR A 0SSR PR 1268 7077 T B AT B, A5 R 4 B A2 AR A5 b i BE DR B S22 K 107
MAPK/ERK I # [F] £ 52 1| Nectind 112, Xl 5T MR ZRRE ) BHANOS, Ham el it
YRR R A B PE A G B RE (1],

Nectind [{17=RE 5 Rz - B FEACIRRAF ERE IR R . L - [ B AL m] {15 A ) B PR PR, 3
B2 L 17 4 18] S5 5 e A B T 18 IR AR B, HE AR . Nectind XAl G B 55 A R M R B 52
BISRTE, AT LAYHTE A Nectind 254 PO T HE 0 G 28 4 BRG0P 240 JE0 RO L 2 T 0/ e Sk 2 A LA U0, 48 e
MR S BE kIR, AR B DS L2 P [12]-[14]. BZ Nectind 25 7 ARZ HE SM %+,
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HATDMRIE 2 MR (A A8 . DUEGTE S S Do) I 43 BV PR SR A3 e i 1) SE A RO FE K e
NFET Nectind [FEE[A1ZTT B0E 1Y) 3801 .

2.3. Nectind fEE b ROFRIAFES

Nectind [¥] 5% T = (R IAAEVE 2 R iE R s sy T LR 21, (HILAE IEW AR I RIE A R, T2 Nec-
tind £ AL 1R IR ARG IO R, IR FRIA R 2 B A A LR TR A 2 PR IR S
ALK A LUSCBEEAT NI 38 R [15]. Rl REFLIRE . AN il BeiE . B o)
B HIBRERAL A, Nectind (I A FIRIL, IF HHRBREEE S HARKER | RBWREL. 2
REJISE VMR FERERRT BOIEERE , Nectind RIAMCEAWIEIN, BRI T6—BES S5t RLRE
AR IRV R AR L 55 AR S S A R RS [16]

BT ARG E . AT SRS R IR, Nectind [fFRIERIA 1 2 IR 1 HL
[17]. B EILAEAN R SR (1 2RI AN AT BT B A AR A1 AT A BB JE I 245 2., 141 1 AP A
JETR] AR 1 LR SR, Y BR AR IS SRS A2 T 5 T BT TT AR SE TS I A T R

Necting

Figure 1. Downstream signaling pathways of Nectin4 and its expression characteristics
in different tumors
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2.4. Nectind BiZET 5TEENX

BT Nectind 75V MR AL 230 (1 = S s v, DRI B BREE A2 008 77 o e 1 4 65 7 o7 0 45 A0
S, Af Nectind /2RI AR IRED . AR EW AL ARSI 5 45 (I B0 11 18] BEAE 7 T HUB . A& 702
IR ] R EAR IR R, BB 2 FE R 3 B Nectind 703 VE R 12 b (0 S EEME[19]. T80 AU AR
AR R SIS g P B 2 A B RS, T RO AN ROE T . kA, BT Nectind 758 5
JER IR iR ek v B — 2 BT DART A T4 Bh e i b DATIOI bRg R AR Tl et L $R AR G R s R )
RABE RS

Nectind #3855 FOBANE . R G H#H BEHK R, Nectind HRIA BIRE
Y 32 B )35 R DA R B AR A, X AR A AR R R AR AR R RS T . % T Nectind 7E
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PI3K/AKT. MAPK/ERK DL A EMT ZL AN EEIREFHIVER, Nectind 1 m R IA#R T UM IR Z VG I,
X R T UK R E[20]-[22]. B, Nectind B DA —ANME A VELE I PR 2 48 1 T B 1~
T AT BB AR AR B ) AE G P R BUE B IR T R . S B SR, T SRS B2 W B .

3. #[5) Nectind B ARFARINR
3.1. HiiFF ADC HEAR

ITHEAE, T Nectind FUATIIG RIS W 7 Rl 2, FEFH Nectind Hiik BA g ke Tk, 1M
Bk thRins, ol A+ e R A 35 Nectind I35 347 € A B S8 BAR AR MK E, LA
RO B W T R KR RAEXT SRR 2, #2788, HFEERRN A w1
MG FF RN AR SR FARBIPEAN ST TR I T R R ANE[23]-[26]

Dean %5 \[27]2& T Nectind 7& 2 i IRg H s Rk o 10 78 1B 5 BN R Ras AR AR I e i, A 7 —Fb
PL Nectind Y4 25 1) 52 1E L1~ & S 82 49348 (immuno-PET) 7> 7184, TR T REMIRIK AT . %
PREF R AP Nectind B ICFEPIAR AGS-22M6 Arid MU ERZ 2 %Zr,  FT-fars8d /) B A4 P Jiv e 1) s AR A«
IR, AT R S S 2R TE B R N B AR 3 AT HEAT T VP4l . AL RS2 T A Nectind iy
B 00 FRASIREN TR, N Nectind $E 1] AR KA D297 (F FE 3R 4L 7 31 BRI T 52 o T R 1 BT I
g PET PREF SRt FFFIE RO B 0 A8 1 R AP A, 7] A T VP A% Nectind [I5RIE 7K.

Wang %5 A\[28]2& T Nectind #E[a1 T AAAE L) ADC)E I PR L Hh T I e 2 26 AN J2 55 246k % P 30
WK, RGEE T AWETE Nectind-MMAE 677 A2 HH /E FIALET, JF4RH T —Fodad i B vk s 4t
98 250N (KR A Va7 T SR o AZAIE FEAIFSE Nectind-MMAE 7] 4 20 A AL 37 S RE e 4m Mg T, Rkt
BRI A SR B L EIC b, B R 28 D R WO PR R I B e R, RIE B A
LA PIBK/AKT/mTOR 15 5@/, SHEAMRERTEH. B2, EARMRS AN
BRUBEZY Hh, BCA8 FH I WA (L Y 294002 B35 e 2 3 19 5 Nectind-MMAE 75 5 40 M 07 T2 5 g
IR, PG RIT A GBI IR 5 A R 220 . 1% R T B WELE Nectind ADC ¥
IT A R ORA 1 A €, Dl I B A B WA 7R LA e IR 24 . $2FH I Nectind $E w7 k7 e it 1 oG
(RIS DA T S 56 AR A

Cabaud %5 A\[29]51 %41 Nectind FLAAMREZ520(ADC)If RN F H H B SRAG MR 24 1) i, Ry 7 —Ff
BN 2GR TR, 48R 1 —Fh e 25 AMHEE A T (T 25 AT L) S AH I 10 300 5 SR o 1T e ad it
7 7L B A8 /I8 B A K 6 F N4 1mab-veMMAE (— #4155 Enfortumab Vedotin Z8fU[f] Nectind ADC), B X
BRI 3 I 5L 7 ADC i 2 H) AR A A (ADCR) o 31 LA 58 3 1, i 245 fid A fiT A= 4 i 2 - ABCBI
SEIR (Gt 2 21 2555 11 MDR-1/P-FE K [, P-gp) &K IA W35 I, I 235 R 1 J= 389 18, T $E 55 Nectind
RIS NALRE IR Zom . EEIE, (EARAbsEt, 28 =X P-gp FrF SN tariquidar.
elacridar BY, zosuquidar) FJ 5¢ 4= Yk & Mif 25 41 i X} N41mab-veMMAE U o S8 1 4R N S50 IR BH ,
N41mab-veMMAE 5 tariquidar FJBEEVARTT 77 R AMY B RO FEIN 2 5250t 24 g Yoty aR ,  HARECT

“HEGALST (2 TE M E) + tariquidar” IALE, HA SRV R E K. WS IRTEAR NIESE, 8BS
F P-gp #FIK SR Bh 25 AN HEN- S8 ADC i 245 /& 22 4 HAA R mE, ¥ Nectind $E 7775 & H
fie ADC Il PR . FH B4 1 5 22 PR e A 15 2 AR A

PRI (ADC)TEIR YT AU S 2 2 gk R i [, B HES)) T 5E T Nectind BT 7T . X FRHTHEIAR
AR AR A — Mol g6y 7 B, i By LR AR L ek AR T L T BR 22 Wb, sl g i %
T ) 200 . (O W AT B DA R S B PR ¥ 7 R 45301, RV AR ADC A N 25 W I Wit /& R T 3RS 1,
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HRONHA AR, T DER R A2 W h R R A AR A RO R, JUH R AE 18 80 5 — B 10
Nectind #E[ETT 7 SR AHIER, sVFRE BRI 1]. SIS 2, JTRRIFI M ADC SR K k&
JAEIA) Nectind HEAT 1 i2Wr, (HiE 0GR . HHPGER M 731 RO SR A LE L, IXEEAN 2 e
A FITIRRTE TN AR IC Y IR ZR(32] -

3.2. BESIEFTE Nectind REEISHIPRIE S

RGN — RN TIERB N FELHR D T, AL TERUN, ST RErER. 216 R
PAB o B SRR AR a5, A2 22 R R E A K 207 BRAR T 7 rp st AE N AN . AT, # Nectind 1
F, WEYFR LA, HATATFSCER b M Z 2 RGTIRE . 78 RALFERE 2 J0IE 1 B R 1
T, XA AR LR T %7 R HE— P R .

(33 H1 TR BRI AR ARG 52 ) 2 AR R AR B S i R PP AL S 4, T A R AR 22 A i S 22 S R )
B, WyIemig . BRI SOEUR AR S, EZ PR T (R AR E IR B A HEAT R o A% IR A F) 2
W e AV R, AR R R MR A B R R B R RGR B BRI E 7T, A ATREFT TV R B i A%
# B0 I 2R S5 BRI [34 ] AT 5K T Nectind (AL 7] SR BIF 8 32 B4R b T B g LA S AT A= (i
PUAF BANUARMEIRYD), AT XT Nectind FIRZRRE AT LA TP EE A B R8BI B,
Nectind i sh&hFddi ik T2, A& VEvd it ml i ah f 2katk, (AHZ MiE it SELEX %
ARG EZRA ST e R R RRE A, AR SEIRIGIE. BEAh, H AT M ARA BT T R GARIEET X Nectind
FIE R REHI G AR SRAN R B (B A BRGE RE S RS HD) -

PRI, RXBRIEAAE Nectind 2 [a] 505 r AN T SE SR — A A Y FE O ELOE R TS 70 R R R
FTT N o AR TR T G LA T B ] TT: H—, Nectind FZ5MIRFHIE A 75 A F T 1K 1 i B0 5
FasEdif: T, IRSEAE TR R BV P IR R R TE S S e e K=, &
FRIBABAE SR A R U AN 7 1 B BE s 5 I PUA SR I B AN B S o 3R (ml A ok, R
LRGP AE Nectind $E 7 BRAR A (152 B B2 B2 S it

3.3. INGFERSTEERME AR PRI AR =

BT H R AR T AR N FAEMR UG A& T TS, AR TR BRI B4 #8 2l FE 27
1%, T DLTE AR5 6 A e T P 5328 O\ 8T P 38 5 L Sl v 8 i AV JEC A i, 4 T o 2L 0302 ol O A9 77 A 14D ol
B(35]. [FIRHARE 7 A e, Xoue 7T HERNE D WER, Bl sas T, 1IN EIGgE
BEA. BN FRISGEE TG, B LT RO D) Ee 570 PN S B 58 6. U RN 2=
LRGSR, XL IS X LSRR v AUT RS & P85, 40 PET. SPECT. G RAR. IEL4MR
& /NI TS5 Nectind [ TH U F LLE AN, @A T4589, 1T DA SR T SR f ) Fgy 5=
P, b/ T REE IR SR R L R R RF H AR RN BE ) I AR E [36]

IR RN Nectind (125 MREE S B ELE S AL NG, BOREZ 1/ THE ] Nectind R IHRFR T
MEFER TS E S SR CA R k. @IS IR HEE = R RS . XN F T A
ZUEIE MR, TN FE B BRI S T — P e RE, WFARGIS . Mg, FAR S 15 55 N H
HRTREFEAENME37]. BEAh, BT R AF Ak 2 R e MR M B, mT DL (6 b 5 A (9 g K e} s =
JTI% THBEAAE—RD, F P B A8 A AN 245 551816 DU BB ) I~ 65, AT A R SR AT IN PR AT 72 3 A 35k
KAEHL . (EA BB GBI LA RS2 AR RAE S T BRI R e R, Nectind /Ny FEREF AR N~ — %
O HIREASHEIZ T & B A G5, BONIRTH B HE e A > 2 2 i) B2 T RL[38].

TG H R T45 0 HLUBERR . bnic 7 RSG5 R & 5, 7 PAXT =26 Nectind #8172 W
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MR REATRFAE S, DA ACEAR X LN IREHE A RIS 3 S IO 5 . R 2 X =R IR
HAJEVERATIAGN, A BT B/ 2 7 IRET X Nectind FGA5 S0 (17 (ELE 1L«

Table 2. Comparison of key features of Nectin4-targeted diagnostic ligands
F% 2. Nectind $R[EISHRAC AR HY E EHFELL IR

e TIIETE mgima gy PRRRUTRE G Neotind IR
WK KT - el s TR
I o] we WG # LT, R

4. ¥B[E) Nectind BIIRTTIAREER
4.1. ilF5 ADC BBRITIE S BR 1

EEXF Nectind HUAAR YT DAL @ BERr S P 10 25 G e 7 9 Rl i A o R i 48 i R 17T 1) Nectind
HEAREER . PUAIEL I LR S Nectind MIAMEHIRE A€ 456, 2N FINAHEIN . I8 &
FHRAB 5 Z 20T, Frmid Gz i pLH = gE M B P E I [39]. TE4G G, PURTT 51 A i i it 4 i
A SN B AKMA R AN B TR, (6 bR 4T i A2 1) e 258 R GeBui i R AR T B3R SE . e4t, 4t
PRBEWT Nectind R SZARTNRE G, REBEHNMH1 2 iR 40 M (3 5 S5 iR TG 80, RS2l i 30K I g S A 4
BEREXREBA AT TT HE R [40]0 X PPEE &L BHWT S S RO 6 G AF A B T LAty T i) E ZEHL, HAE
R E IR S B R R A S F AR

PUAMRELZ5Y)(ADC)TE U LAl Edk— D35 1 MR R RE 77, RO R FH A4 R 42 ) B
AT 29 RS HEE I S IR AL PN . ADC FRBLIR. 4 RN 85 20 ALk, BUiARs 43 5 5t 51 259K
AIE4EE Nectind, BT HITEMMAN KA TR, BEEAREZ4Y)(41]. 456 )51 ADC B 24N
(09 A A AR R E N SR AR, 7 T Tl A PR 058 o e A DR TR, A BT B S B DNA B, AT 5
MR T . BT AWRBEHORAETEAM AR, TAERSNAEE, ADC RERSTEAIGIN R i 8 ML 15 L T 3 5
JA AR . HeAh, T R YIRS, ADC W] TE R 2 23R IRt B A A R

PR ADC 38 3 5 57k VR 550 ARG v 35 26 T )L 36 Nectind (R IT 7 %8, HLHI R, #EA e .
R, HEUBIER ) RIEKFE R KRR e SR R IL R T N AP RR, 7 —efEE
R TR T I — B AR AR R

4.2. BEIEERTHYEXREEE

IRBRE AN NG PTIRRE . SRR e H A B RN S5 IR DI RE T 1, A8 25312 A0Sk e B 114 D S 7 i
ERRENSIE I I B AR E I =i 5, i L RE NS UL BERS 5 1007 QIR B AR 524K . #EHE ] Nectind (13
F, @R eSS HL A A S MSRSEBUR R, IR B2 AR A R REREA R AR A . R T
B EAT R E B R A GGBERE T, HAEWE IR P L+ Rt &R FREIZ /T
Pk, AR 2R H SRS T B S RE AR S VE R BE S S AR 27 i e g . s, @il R
B Ao R e B R 3 B o A 5505 sl — D IR TR e, (AR A PO IR PRI [R) A & 20ei Ty T 4
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FE AR

PRI IARTT I, MBRIERREAE NIRRT 6, A B, B RER B as W i & (177
WS 230 /N> AN SO AR T . 9T LSRRGS &, AT UM 2 D) e 4 i
SKBURTHERE,  AEREN IR SE O R T @ A RS R B € 1. 28 Nectind &3 iR 240
LR HE T BRVRTT 73 115 DAMEJR S XIR A, IR/ IR R AN B [42]. AHEUAE 29Ik 77 30, @i
HRGAER D R TE e ARG EAEEIRSON R R A E 2. WA, &R E MmN ET
NAEEA AR D5, AR N RIS B iR, 25 1E B A LIRS S S P
e IX 35

TLBRIAE AAAE 2510335 P IV RE E BORIE T Hr TE M RIEE . Rethm . BIE 5 AW faE
SRS RS AR LY/ NN UL DAY E L IESE /e REN 2 p S &2 P F = 1 2 (AF BN DL W EIBUeeS
&R T &R R A B S BUR S BRI, R KR T IR h RERE /D T 2 17, F
PRI R 2 FEAL I 5 PR RO DG ROk o 2 TR et MIRIGR IEZ D OV BT R B AT &
(O FZ AR 7Y, £ LA Nectind Jy#E s (AR TG 0T 78 P e I EH B RO N2 PR

4.3. INGFHR[EATT R

/NI T RLTNATTAE Nectind AHOCHT T B s 2 AL, FLa5h K5 . ALZUSE M50 DL R AL 2 mT 42 1k
R L RERS AR R A S SEEUECN 78 20 I A AR BV P E . S LR SREIMILEL, N7
HA T ALY BORCR A SE AR IR A A B I (], 7R V07 I P RE 6 DR s fid O 495 - I8 400 0 2% THT 1) 52
A%, B R A AN R IR TT T X o BT /N0 R LA I A 4 1A 45 44 EX0E SEBILNT B2 AR S BRSL (KR,
HAEHNH] Nectind 225 (1015 T IHE . TP AE 1 DL FEAR 6 40 o 6 B 70 56 05 T BAT 7 70« AES5 AR
et FE, FIHR A Nectind (AN R BT R GE K . IR TR BB K 1% v B, (L SE NG & 32 i 45 A 1]
i, MR TSR ML RN, TR RS 7 45 G i R B E[43]

N T ERGHETR /Ny ARG YT SRS I S R DURE FLAf# RS il 1 A 2K DR o N D75 1)
BEAT AN 4 3 I TE R Bt G a s SRy 8 AL A TT AT B B, DL WA AN [R] 505 £ Nectind
AT TR RIE R

Table 3. Small-molecule therapeutic strategies targeting Nectin4 and their characteristics

F= 3. 3878 Nectind /N3 FIRTT RIE R EHAT R

NG K PV EEE BRI

gk TSR, AU SR Nectind T T HVB RS S

sermeH i G fir T

ey TS SRAEREON oo MITIRRIE KSR
T S

S TR TERRERRSREALY MRS + %*%%Qigfwgg

RSB UK. PORFSMIE  (Cbe AR g %*%ﬁﬁggﬁﬁgg
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