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computed tomography (SPECT) | play a pivotal role in precision oncology diagnostics and therapeutics by leveraging high
sensitivity and functional imaging capabilities, with their efficacy critically dependent on the development of targeted molecular
probes. Ephrin type-A receptor 2 (EphA2), a key member of the receptor tyrosine kinase family, is aberrantly overexpressed in
multiple malignancies and has emerged as a promising therapeutic target. Through years of development, EphA2-targeting drugs
primarily encompass three categories: antibody-based drugs, small-molecule drugs, and bicyclic peptide drugs. These agents exhibit
distinct pharmacological profiles and demonstrate excellent diagnostic or therapeutic potential across diverse models. Encouraged by
positive preclinical results, several agents have advanced to Phase [ clinical trials, showing preliminary efficacy while confronting
challenges such as nonspecific accumulation and tumor heterogeneity. This review systematically summarized recent advances
in EphA2-targeted nuclear molecular probes, analyzing optimization strategies and future research priorities for EphA2-targeted
investigations.

[ Key words | Ephrin type-A receptor 2; Receptor tyrosine kinase; Positron emission tomography/Single-photone mission

computed tomography; Nuclear medicine molecular imaging probe; Theranostics
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Tab.1 Development and research of EphA2-targeting antibody-based agents
EMRES i ST I A WFFERL AR ]
“Cu-DOTA-1CI1 PET/CT T2 S 2 e — 20074F
#Cu-NOTA-4B3 PET/CT ik pigazaiiii ok — 20154F
DS-8895a PUAIATT B, B AR T (k) 20164F
¥7r-DS-8895a PET/CT FUBE . B AR T (k) 20164F
®7r-1C1 PET/CT A A — 20174F
¥7r-3B10 PET/CT HTGI — 20174F
¥7r-2H7 PET/CT oegllidka — 20174F
¥7r/""In/'"Lu-230-1 PET/CTHISPECT/CT, BZRIH)Y  LFUEANE — 20234F
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DS-8895aRE A A M il Mg A= 4, R RAHA
VISR
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Tab.2 Development and research of EphA2-targeting antagonists and peptide-based agents

WFFENES i FH i S I R WFFEA IR A]
"F-AFP-SWL R I — — 20144F
#"Te-HYNIC-SWL SPECT/CT iz — 20144F
“Cu-NOTA-E1 PET/CT A A — 20204
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%Ga/'”I-DOTA-YSA PET/CTHISPECT/CT FLIYE (/R — 20224
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BT5528 U 1) 3 5 MMA B ER 245 ) GRS, DRI LRSS IEIR2I GERD 20204F
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PR EEF "F-AFP-SWL ., 445 il i 25 B2 AR 5%
/N, "F-AFP-SWLIRAMaEME R 22, M iEift
9, ELAH i S 06 AR IR S AR SRR, X R
PF-AFP-SWLME LA Rm B R . 78 55 — T

A

OH
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Mo B SRR SRS A, 4 hN AR SE
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SPECTZE R /R, H 4" Tc-HYNIC-SWLJF
30 min B[ 0] 3 067 ) 85 AS49 BRI Bt . ST R
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MR TE BRI XA AR (B RS R 2R i 2
BERAN ), AH T AR RO A A BR, 1R
TN g E— 2B B R A AR = R e ) S Ay, i
TARAF AR A G T

HO

H.N

S -

0 q 0 gy O Y
\)Lﬁ N\_)J\(N\A\H/N\;)J\N N\:)J\()H
:\[(OH 0 AL 0 _\ ! Son

0 S

E1 Z%5FRASWL (A) FAYSA (B) K&
Fig. 1 Chemical structures of the linear peptides SWL (A ) and YSA (B)

bR T3 T SWLAKM BB i i 4%, i
P A Y SA KW #EAT THFFE T & L %A
BAGE 2 PR ALY SARKZ5 # il £ T 2R kSDO1 ( &
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WEgE L SRR, PIF K RE 54T 140
M B EphA2FE S 45 A, H P SDO1IXT4T 141
JaAkAhsE RS (Kd: 14.76 nmol/L ) 5YSAJK
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YSAf —E MG, (HMPETEMR L JCikiE
A7 b DX i e 7 . R AR T °Ga-DOTA-
YSA, ®Ga-DOTA-SDO1{ER & M K sk K 1k -3
ARk, H5-SDOAL, W&/ TIEF
HALUPAE R S EARIR, HAZ PR TR M
B, TrlE— A LAk B R B RR
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OH

E2 IREASDO1RILEH
Fig. 2 Chemical structure of cyclic peptide SD01

JLEYSAFSWLE HH T Eph A2 BH 1 g A
15, B [ 4 Sk RO B 22U A AT A T ek
. FET U, WA AN RS T YSARISWL
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MR . SRR, ZREF BAT R A0 ) R 5
£, EphA2 FHE e S O 2 T BR AR w ok
A IE LV E o FEPC3RIAI, H1 hff
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HK6.5 £0.3F18.5+ 0.5, L FREEIET HIYSA
FISWLAKBBEE T ROFET 2 2 X IiFseie it
A YSAMSWLICufi 741, fiif5” " Te-HYNIC-
PEG4-EPH-3#4F HA RIFAIEA ) . B0 ) fE S
PR et RS BRAE S, ZEME 2 R
HERIET.

FRIETYSAFISWLASHI B IERET A1, Rl )
EphA21) 2 M FUARFISBURIL N F FHRE T % .
W5 24 S T R 1 JR /R SCJ%E 75 2 Y %P Eph A2
HARFEMINHAREL (Kd: 1.844 nmol/L ) , Ff

PE— A R T “Cu-NOTA-E1 . #f5 " ' 8
AN, TRIRER AT R AT e FR SRR R i B A

RN A 3 A o HARRE S E Canes o i

B ) BBHGE R, AETETE AR R U . B
g% P T EphA245 L HIALW-11-41-271%
IR R & T PI-ETB (K4) o REIZHE G
R4 5 U87-MGH4H L (1Cs: 90.2 nmol/L +
18.9 nmol/L ) , {HAEFPIRE/ N rpr, L 4
HU7E4 hINFRE H2.2% ID/g, WEMLTHF. B4
TR, RIS R O A A
VR, PR T R T

HO

H,N

B3 Zkits FEKEPH-3M45#
Fig.3 Chemical structures of the linear peptide EPH-3

H
1257 N N CF, N/\

E4 BTN FRAFGIT RS R -ETBRIH
Fig.4 Chemical structure of '“I-ETB, a radiotracer derived from

a small-molecule antagonist

2.2 ¥ EphA2 SRk 25 4 6995 97 FF A

UTAESR, ZMuddE Y 5 i v A R R
VARSI B R KBCY 6099 (&5 ) & Wity —
Pl L1 5 B Eph A2 [n] 2544 . ROAR K SZ 15 2
WL I b SRR N RS R R AR
WAL SN E IR . X S IR 2y
PRORE IR R LA G R S, AT SE B 5
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FERAL T AR RS e, R EE I B A
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HN

HN" >0
N A
N S A H

: 07\,
HO 0 HNT() o

' NH

|0 HN "f)LOH HN=(
NH,

E5 IIREKBCY6099KLEH
Fig. 5 Chemical structure of bicyclic peptide BCY6099

*Ga-BCY 61642 IR KBCY 60994 DOTA{HEE
KO Gabric A BAIPETERES, HEAT M # 4K
$75.07 nmol/L “** . ZEHT-1080778 /)N FURE 78 |
T 5%Ga-BCY6164190.5 hi, Iga kA o B
FITCH R BRI (12 %ID/g + 6.3 %ID/g) 5 %
FEARES T B AEENAN, IEW S E S5418UL
SPARHEHC Y A S A P 3 A A A LR
JRHC A iE— 25 I T 2 R 28 DL R T 2450 1)
EphA2 = #35 IR il 2%

BT5528 2 W AKBCY6099 5MMAE
RECIE B A B R EEY) (bicycle toxin
conjugate, BTC) , HAA®EMI [ Kd:
(1.9+£0.9) nmol/L ] ") HAHN 4+ F Btk /Iy
(244 000) , IMBIGEEREEMR (0.4~0.7 h) ,
RE 25 R0 25 R - s 1) 0 5 2 v 1) A R A
B, TEMPROASE th™ AE S RN, RIS
24 E A IEPGE AR, v B RRLEE R 2
B E, IGRATIFSIESE T HAL S A 251880 122
FRAE . )5, BTS5528iF AE IR AR T Il KRB
go ) SRR R TR 2R AT, R E ST
EphA 28 [i] ADCZG A7 15 1™ 1 i ek 1%
FFAEEPhA2 FHAE Mg b R B 025 Be s 36 44

TR FF & . BTS52800RF5F 2 1ER
T DA FR A Eph A28 [r] - 15 76 e 13 2% Jy T L
BERET, WHIFEAENEE S0 THRE T
RBE T RSLILR

Y TF5Ga-BCY6164FIBT5528 1 KU H1,
VW5 H U — 9P & 7 # [ Eph A2 (8 JiC 1
SR REREL, T 2 e P g 1004 1 7 B B
BEWIT . BN T B BRBCY 6099
() 7T ) 3 T A5, BRI A LT A K
ETN, #t—%Fric AT [ "F ] AIF-ETN#ER4EF
(E6) o ZHE s 5 R4 & mr o iR s 5 1
fEPT 5 ( prostate-specific membrane antigen,
PSMA ) FAPERIPC3IZNML, i JL-FAZ45HPSMA
FHYERI22RV I, S1lG PR I PSMAZWHE
EHE R E A . FEPCIF ARSI, [ °F |
AIF-ETNFF R EE T ME, 1 hg s Gk
(5.33+0.71) %ID/g, MIESHLA LA (T/M)
k2129 £ 6.55, HAMERA.

TESE DR ST ARl b, B 0 E— 2L
£ TBCY609911 5> F 2544, JF& T ¥ EphA2
WK IEEE®Ga-BCY 18469 (K7) , JFikfT
TLuf M Infl B IC FBESE . RSN SZER WK,
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BCY 18469%t AN R IR Eph A2¥ HA &2 M
J1 [Kd: (1.93+0.35) nmol/L vs (3.82+
0.56 ) nmol/L | , HFFHFME. FaEtkRIF. 1K
WHT1080FPC-3 5 A A A Y PET/MRI1
7N, R R X Ga-BCY 18469 7 HY T M Y
S PEIEEC, Lu-BCY 184691 4= ) 43 A BF 5%
HE—2UESE T PET/MRI4S 1 b e 5 B
ik (19.50 +3.50) %ID/g, g 45 B kit fisf [i]

TR, 6 hfkE (5.56+1.24) %ID/g, 24 hfF=E
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