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[Abstract] Antibody-drug conjugates (ADCs) have emerged as a research hotspot in the development of antitumor agents due to their

strong efficacy and specificity. However, the safe therapeutic window of ADCs has been restricted by such factors as off-tumor target

binding and non-specific uptake of ADCs, which has led to the termination of numerous ADC research projects at the clinical trial stage.

Focusing on antitumor therapy, this article elaborates on the influence of antibody components on the therapeutic window of ADCs, and

highlights the current antibody engineering modification strategies for broadening the therapeutic window of ADCs, aiming to provide

some reference for the development of the next generation of ADCs with low toxicity and high specificity.

[Key words] antitumor therapy; antibody-drug conjugate; antibody engineering

PUAREEE 254 (antibody-drug conjugate, ADC)
JE= RT3 K i BRI e Sl — . sy
TEEM PR, BT SR, e THik
R ) R e SRR B I R RO, M TR
7 2 HAA RO A

2000 4=, EBRE K ADC HZ P ALYy
r B HE )R (Food and Drug Administration, FDA)
fitife T, HT2avksEtnmw sy . s, 2
AN [EIEE S ADC AHERIT R DI E3RAE T,
2025 4F 12 H, ABERCA 21 # ADC it Briv;
BN IESTT, 534 3 3K ADC CAC Ll
T, 394 3 ADC 2 Tl RIRXE T BL . 425k ADC 11137
KA IR S fpei i K A3, Vantage Market Research 43
Prileth iR, 2024 442k ADC il EA 94 1426
JE, Wit 2035 A 212.7 12380,

X ADC 5 Z ARG PRI PERET 2010 4FiR
i, JET 2017 AFFFHA BT, BE ADC BEAEAR
AW, #Hi—% ADC [IRZET8 ) BTt Piik
MW NIEACFEEE B AAETE, TGt ADC 7 i)

2025-02-06
TRAR, HAL
ARG H A5 TR
zhangjuan@cpu.edu.cn

SRR TSR (monoclonal antibody, mAb), & &
ZAE AR SR (IARZ B bt AR
etk CanfBSEmh ZERpht) ; RPN e M
gpying, AT ONE ZHGUICR N . RS S)
fifEg ) pH BUBERE T SHUIR s BRsk SERENLIRIER
RIENTEM ZERAGICRTN . FEE S S E
TR T S HUIAEE ] a5 P R iR R A
B BER AT B K IEZALIEAL, s Z TR
ELK PR AR, ORI Z BRI R
FAMHIH K P B, 45 ADC TERF R HAR
FmC G g, HEMA S ADC 435 HiGYT
i 28 1E A PRGBS

UL M 1E ADC 7311 5 Hl ik 90%
PLE, HAMOGT ADC BN 7341 5 g et R A
LIRS 2 28 4 A BRI A 3 5 ik
D7, R AR E ADC IAITE VL HE . mAb 24
Yy i e BHT R SR sh 5 S i . S e R SRS
WAL KAEPUMIRENEYE, ADC BIVEHALHIN S Z AN,
BER BT A SR ORISR MR 1 FH A R
FETZVEILRZE R, LS mAb /E ADC (1)
Puikdl sy, RUBEIRISHEAMAIGY TS, BT b
SAb TR B 240 ADC, Hifkd o3 Bk
KSR Rk 1 Gl (immunoglobulin G1,



28 \

~

LA o

20264E1H 450% H1M

IgG1) Hifk, SO SIAH ) SRR R I T A
g, (AR 1gG 1 PUAT IS 2R E 4l
PR ERE RO HERR, #EM 330 ADC B2 YR
R, 51R AR FERRIE Y, Tk, BE
ADC AW IR, ZRmfaetEr R
BEARARIT &, U Thiomab FAR (FRFEPEMEAL S ALFE
HC-S239CP! | LC-V205C™) DK Tyl e s A
M4 Syl il R AR T S B AR e 4
& BRI I ADC TEIMBAERR L P ToEE
RMITE, G158 RN Bz 5L 0, BEH LA il
#5114 ADC AHLG, HAER A RERORIE SRR
PR R A IR PR i S s, PR L o3 A i A
P SRR S B e T s AT AR

ASCIRAERUAL 43X ADC VAYT B 4 S5
H I FRBUARLL /@ IR ADC 537 S5 R
TR A MR TR IO, R EAs
v ADC IR TH FHAHTIAR T R HOE S

1 EAS AR 3T ADC iaTE O RIBRE
1.1 MEAS RS HIRE ADC BB
HUAL 53437250 150 000, HFEMERH T ADC
(WEHLNBIBRE T o TSI 2R HI5 s 1 ] BELA
T, HErilE4 4 ADC (REUEE B T A 205
f90.1%", (R, ADC XS fIAY 7R R AS K 1l
RGN, AR E R ADC 431, HIERIE
LRSI, A DEON TR R GRS, SRR T
TRZGWB E FE 2% 3 SRR AR
ST R U AN s
L1 MAERREE SRRt KRGS SR, B
AMAERI BN, T, P9k, PRI R GERTG
FPAEREAE o TRIEE,  rivyed 240 B DRt 4 5 T2 RS0 ) i R
PR IR, XeIRE DA LA R LA A e, AN
A MLRAEES, BRAIZGP A MBS TRCE, 2B
2yRm Xy 2 R A R 2
1.1.2 FEFRBERE  SCURIRE 00 40 M 203 5 5 & A 41 4
Ry, TE LRI B s . 2T 4R A0 i g 1)
o A MECA S E RIVE T, e ) PRS2 ) 7698 N 1)

BRZ (AmA) RERLAR KRB

El I CUN
1.1.3 HiJs/4 M3 % Fujimori VR B, $ilks
RS G S BRI MR NS E, IR
2B Gt 44 N 45 AL S BEBE (binding site barrier,
BSB). %I TR Z 50 R 2R A D o 53
A, 256 ZRIEIVIR NN SEBEE, LBtk
A SRR R GE, BSB XHTIRE S 1) A
FHBR 2 AR IS B TR S A E L, T
BRI TEIE N LIRS0 A . BUE)E,
HE 7K SR TR AR p 75 3 SE g8 g e S
BSB M4 8 W W5 IESS, G Lu & B,
PR S RGP A S5 5 T SRR I 7 5Lk
AP IBBEICR, TR BRI E B2
JCYEHEERIT | IZ A S e i ) Rl oA
A AR R e S se PR BH IS AR I 5 3R Je A
£ B F %Z & (epidermal growth factor receptor,
EGFR) (%54, HOT7EMR a8 b Se s 2 535
Singh S MBIESE, W ADC SHIGUE 45 A T
S A ST T B B R T s TEANORUR AR A
& (cell line-derived xenograft, CDX) ##Ir = %
VI BACKE Hh 22 BR BT s e aion, SR EMh %
BREPUIC S48 20, WSR3 3G i 2 2R sp i B i
SR IR T, YT RAR TR 5 M AR R
PR AT A KN 721K 2 (human epidermal growth
factorreceptor2, HER2) [FEAFRRIFAIC,
1.2 MEAS AR 2 HIRG ADC IR L2
PR 0 PR, MELAMAZINBE, B
fifi ADC FEARIN FZ 500 T IR SE Ao MR . Rk,
ADC LM SRR B2 EADE, FEd . JF.
JAL B, BRI E LU e B
RABEEAIRRBTAI L, ADC ZEFFAE A A 20 A 1 o o),
RS R ARl ADC B8k gl 4R,
TS R B RN SRS R, Wil R+ ADC A
KRIFEEE GRIU AR KT BoE W (0L
1) MELPEAHZ HAE M PR ADC, 7]
LT Z AR N AR, SRR R T, 5l
R MRS PGP,

RERFEE 34) FREME

gemtuzumab ozogamicin HiIfL . JEYL. R Wl WXrE. FRL. SR B PRI DE . /MR IEANE . B E KT T

CRSINNIE SN T
AE. RECT

(Mylotarg)

brentuximab vedotin
(Adcetris)
Bt /. BiK
ado-trastuzumab
emtansine (Kadcyla)

e KL 9

inotuzumab

MR . BT S B,

RN RN > e

J BRI AR s ey JE57 . TPRRIARNRR > R AT I A A B R A AR L IR R
RES BTG A TRk SRAR . ORFE. UM A . 2T

MR IR« R A SRR A Mg T e FE L

RIIRANY @/ A N7 N/l 1NN A 50 Aot U A N IRANY 7 A RN S 2 R R b T
ozogamicin (Besponsa) EZAHAIR/DIE R AE b VR ZH MR AE L O

RN PR AN DA BT I LA A iR



FHRA, & MIKBERAYPHIEAS TS & 000K TR HS K 29

4 &
EAE (AmAE)

polatuzumab
vedotin (Polivy)

enfortumab
vedotin (Padcev)

fam-trastuzumab
deruxtecan-nxki
(Enhertu)

sacituzumab
govitecan (Trodelvy)

belantamab
mafodotin (Blenrep)

loncastuximab tesirine
(Zynlonta)

disitamab vedotin (%%

HuA)

tisotumab vedotin
(Tivdak)

mirvetuximab

RERLFRREE
PRI R RE L LA PR 2 A

PEo7 MR AR, AR, b, I
WANGRAL . R TS, MR EE

Woley PETFL BR WKL, A PERAI R A E .
By AL EAUHGE . BEVS. AUNECE .
Bk e

Bl VS YRR . T ek, B
M A (RS

PR MR AE . M el R W
IR RARIRYE AT 5

rh LN R E L IR RE L ST R
y - A B A2 B

e BT e AR E B e o T ek
MRES Z 7 IR . BT, %L ERORIR
PRI

Shn. P B, k. GTIER . BRORIR
R VG, MReE. R HERZRAR. TR, I8
Woly MIBEHI . MBORAL . IS %57, JH e

BERFE (>348) FREH
R AR E . SN BRI SE A

Bz PR . P %57

AR A2l O R AN 1 RN VNI S 231 R 43 RN §
MM D e %57

SRR Gs a1 URS 2 o N - S E N = E i Ve

FIERIAL L L /MRR AT . #E M
MR R MBI A . B -2 B
FEMETT T AR e . KA L (R AR

WEDIRES W L PRI AR ML A . AR, Z 0. i
EIRIR L AR

PETT L AL MU B . S5AR A IRBAIIAE |
JE AL L TR

RGeS

ZeiAE. THVE. 0Tk
T RPBRIR A 25

A, HATE B ATl Be i ADC,
e PRI 2R T2 - S oA s 5 /R fin g
F BRI . 2070145 1) ADC AE MR
T, By S R A R A SRR, FEEER
RATBE, 42 7 RIS - DUk TREL 50% 2,
JUR (B 22 BT 2E MRIE A R 2 g, UL L
WERALTT E 458 R ARE R AR Y, SOt
2% ADC RAIMAF R AEZFS TAHIEAS BRV AY E
BUFH . WEERNZER G IR RN (W& 1) R
S ZFIBEAA RN, Wb gipEs e . %
I, I/ IRISE | AR RS
2 kA5 HARRERT ADC j&7rE ORIPRE
2.1 MAEERENSIZAMHELRSY

2 ADC RUSE S e IE F A E A R 3
ik, AR IESE SHUARLL AR AR A5 40t
ADC FYFRIL,  PRIHHR 122540 50 ADC eI RIS
WrECE RN FI R AR B . BN, JRSEHh 22
PREPT A AE ™ TR XU FDA 51 A SRAESE A
PSR 5 HAE A HER2 7R 1E 5 40 )
FEIRMA I, A R I L DR A R R
FDA RAEE S, HR AT 5 R R S Pal s B R o0
T 4 FGEA P IRNBR AR R R, Sk
ADC MITEREREMELAAE NG R BT BOgoRs vEV A, 21
RG> ADC R ARIES R, Fan, $8m ez
TS 2 9 ADC PF-06664178, X T HAIlG AR
RSB ™ S AR RE R R B T2 IR Y,

soravtansine (Elahere)

2.2 kIR RN A HES

ADC (IR SRS A AT R
IR IR A A st . BT, ADC TEImIR
9 BEOULER 1 )7 e PR ) e 2 A B R, A
Wb, R PRER T SO e MPUAL oy ik
J& ADC J A ERIBLE Z —. APk, FRETD
TF& 2Rt e B ARS ", Wizt
PRAL TRRCERG . MAFSIESE, ADC Al
15— EEHLE R, @SR TR R
BUSRHOEF BN, MERTGERE . ik
(mannose receptor, MR) Fl 0] &5 &4 F Bt (fragment
crystallizable, Fc) y 32K (Fc gamma receptor, FcyR)
AR,
2.2.1 EMIRGEREAN S EMRIRIERT 247
T 2R 2RI, 2 A E B A A R 4h
WA S s By AR P #2 . ADC MBIk 4. 42
T BRI IOE T HE KM SRR A
Ji, ADC MBi/K PRk | i i e ey, )
Wt O YGR R g an B  Hob, m sk
ADC By kAR, HOwHa . EVRdniuss s
AR R S P Ay 5 #5405 E FL AT ADC W B 3
b E AR S R A AR SS A . W Zhao A5
RIL, ADC B RsE b Bz e o) B s 2R R S
PEFEHEL, SRR R IREEEENLER ;. B E %4
AR AR T R, SRR R il MR D
(TR E ML
222 MR AR MR 2 R 3K THE R



30 \

BEt A P

S 20264E 1 4550% 1M

AL LA PN B A R AR S N B A L A 22 SIS At
MR, TEPUASEREE BN TS R R b A
TR . RAWENE 297 17 (N297) EHUIAKE B F
() N-BEEAAB G 7 A5, T NS AR T il 2k
AR FLHE (GOF) fiik, TEARTEIA b IE 5l i
MR /3 (R PRI SRR i b E A L
SN R IR RGN RR AR, BTl A
FGITPELIRZ5 ) GOF o = ZERERICY IR s 2
PRI 38 i MR A 3 s g8, sk,
ADC FESFE (534 4= B e TR, T P v 7
I W 240 R S 4 i 24 5 e 18 MR, MR Al ADC
FERFIE P A5 A7 nf BEE— 2P 485 MR A SR AESE
SRR E R

2.2.3 FoyR A FHHEEL FoyR |2 £k FA K%
KPR, 1gG Puik ) C,2 L5t Bl T 5
FeyR 45 &, A 5 o AR RO M 4n i 2 i 4
(antibody-dependent cellular phagocytosis, ADCP) .
P AR AR 1 A0 LA 5 09 48 i BE 7 (antibody-
dependent cell-mediated cytotoxicity, ADCC) 4§ Fc
Besoni Difig, i 51 & 56 K g i &R, Uppal
SEEULE, FoyR A EAZ AN AR RE S v P 2 JE
et Z 2R PSR /MR RE T TEDL ] . %A
BAIIESE ,  JEL 3G it 22 2R BAp0AS B3R MRl il /Ml 4355 Ak
IR, &ML FoyR MO 7 12 9% B A% 240 i
b, BEMBOLIEE K DML, W E 40k, &
A/ MR A Z L. ADC Hsi KRR, 7RI
N O %k B, Aoyama 5P LI, FeyR fE ADC
RIS K B RV i R G E T, RESR Y
REEth Ryt iz Bk ST @ FoyR K
PR IRAR T B ) T A B I, 2 Ak e R
JICEE 2R A AR AT

3 #'X ADC &9 & O Mk T2 R B
3.1 EMhkiE

HHENAITA mAb ZHAECERD), XHEhTFERM
WAL A S PHWTEYE . SEIdPAR T AR X IR R
AR AR AR T B AR PTG R A S5 A0, AT
BSB Xf ADC BB ZUNEE F1, SEMideE ADC
RN AT R R R A2 B KT

LR BRI LR ffEoR SR 0B i3
A SR PR T BE & ADC PR g 43 10 e e 4
Rudnick 2% B, #0[H HER2 [ E5EH17) mAb Al
MHBENIL . R S SR ERe . HAE
CDX BRI LR, m2RA1J) mAb (K= 0.56 nmol-
LY AAACEIE E 4, AU TR N I &
CEHERB BRI L) 20.4 um) ; KRR R E PP &K
F (K,=23nmol-L™"), 1] EREIEBBRE (F

YIS BRI EZ) 59.7 um) ; IEFS mAb (K=
270 nmol-L™") B EA R ZHMREHL M CF5
BIREEY) 84.8 um), (HNAL, FHFEMAR, KR
A s B AKE (K,=23 nmol-L"), "3RS5
FA1F mAb (K,=0.56 nmol-L™") AHITHIE NI, B
TR

Tsumura 253 ESI A 204119 ADC P iiigEs)
FEIRS:, TSR RT)) ADC BSHAE NS TR Y
A1, PP RCE . Hoe COX BRIRIER S, A
TIIMARL (200 mm®) iR ADC (253000 5
M, (HAE KRR (600 mm?®) i rh, Ks s 25 il
ADC (K,=0.54 nmol-L™") [H3EF1F7F5AI% 28 h %5 K-
(K,=34.96 nmol-L"), W] i &ML R 2B RE S #
TR
3.2 B HEA S IR R

WFTSCATR, kgl B AGRTE . FoyR
K MR A SHEAE, A FIEF AT ADC AR
R, PRSI ADC i 4t . M4 H Rt
&, ALE LT 3 PRI UGES AL T ADC HE
RSP R
3.2.1 f#iJ Fe TLERAY IgG1 W RIS 1gG4 7 %Y
Pk (] Fe UTERAY 1gG1 B HTAA S, 1gG4 7
Pk, A ERAPUARLL S FoyR MSEAREDY,
AT /D FeyR A3 89 ADC JE5ESPEEREL, 7E 1gG
PR 4 FOE I, TGl W] & R F S 454 FeyR,
PRI A AR A9 ADCP, ADCC 45 Fe R0 ; 1gG2
by kR, X ADC WIZGR BN J1 28 J R Py i 1k e
AR 1gG3 58 L Fo 2 MM 45 476 P4
55, FEARNLE R, 0 R A E
IgG4 5 R Z ¥ FeyR WA i 45 & G 455, H
1gG4 WIPTIR4s A R Bt (fragment of antigen binding,
Fab) RIGHEAL, Xk SHRMNES A AAE—E 7
520, H AF7E Fab B 55 e (Fab arm exchange,
FAE) B4, 1ERHNGIEBAPTHT, BRET 1gG4
U 2GR BBt X 2878 (HC-S228P) H] 5
IgG4 B X iR vk, JEITE bR 1gG4 Syt 2y i)
FAE P47 (HHH HC-S228P 275 11 1gG4 Hilk,
FESE ] AR IR A fe L SRS B X R
PR, SEmiPKE 1gG4 WAVERA i FAE 4, H
A A DLAH SCHGE . H AT K240 ADC btikdl 7
h 1gG1 RS, At i ADC HY 2 FCRH 1gG4
WAL (M2 RHURS Zht), H o HRA
AR REA LB A

McDonagh %5V 58 % B, UUBR Fe &0 Al ffi
IgG1 ADC (G THREEREZ) 1 £ I8kl A8 X T
HIAHERY IgG1., 1gG2. 1gG4 & Al CD70 b 5
FEMR SR T T F AT, JTEHXT IgG1 Fl 1gG4 AN



FHRA, & MIKBERAYPHIEAS TS & 000K TR HS K ‘ 31

WL T Fe VLR AR WX B ADC, 45 R, 1gGl
(TCABEBUER Fo) 1 1gG2 W ADC WIS 1E
PEMIGEE, 117 1gG4 (TGS &R Fo) WA ADC A9k
AMEPEERTPIH ) 20%~50%; TERLEL CDX AR
23], Fe UK IgG1 ADC Y I G RV 24 Ky B 4=
A IgG1 ADC f—2F, HAEZFh CDX Biflr, Fe il
BRI 1gG1 ADC HIH e 74

BT, g2 Fe Uikt ADC (Pt igEnr
REF= AR VAR SRR . R4S ADC BYBTIRE G M =5
HAEREmat, B2k Fe&vn, ADC JoikiEd
ADCP, ADCC, FMAAKH A A0 R E R R AR
AN, TRl REfE—E R LSS ADC 7E5R N
BGEERMAE . Li S W98& 8, 1 FoR 53 F,
ADC AT REAHOC E VAR MR, 2 T i S5 2
AR AR

HHTE A £ Fe UTERAY 1gG1 ADC #EAIGRIIZE
Fr Bt , 4] 40 AZD9592, MEDI4276, LY4101174,
Rina-S. 1BI343 %,
3.2.2 A AL hUIR bk ESE 2 45 H ik
N297 {7 1Y N-FEIAL &M, XRS5 FeyR R4S 506
i e S 82 T D R R NS
FeyR il MR WSS G161, 251 AT GBI/ DBk L1531
4 SR, Hristodorov 25 HFST & 8, o pEE
Xt TgG1 TR 1 1l 25 P AN A I 32 67 T 5 T
W 5% L A LR 24 (HC-N297A) Bk 6 4>
IgG1 F4T N297 v (ML AAB I f, XA 3|3 2L
PURYHfr S . VSR L BUR SRR SR BRI
P S EPAE R — B, HAE 4 CIRAF
28 Kk 37 ‘CLRAAE 21 R T RERfaE. 1
FHERAE S SRS AP IR R TE TR, 7R pH
1 (pH3.0) TFH 5 &4 R4, Yamazoe 5%
P, fEZBERALBUIR C 2 X1 C'E BRA7E 8 5K 3%
far, IR E PRI E M, I AL E T AR
AT T N297 7 ROBESE, RE TRE C 2 X
[ Z5RA A FH o

HAT, ZoME bR ADC 4y v F 4/,
B AR 25 W 1 B 240 3l 2o I R B E o 4]
n, SRAHESE N297A A8 S I AR P A
T2 ARTCR 1 HURBT R R B bt L KR T N297G
SEAR SR B RLAK Y CD3 X CD20 3L 55 %2 Bk Lt
¥eddat L.
3.2.3 MY EA MRS KREE . (RIER AT ik
Sy E K . #EA I B R S ADC i E g
T A5 ol 40 L A e S P R A o 3 S T AR OGP IR
15 € SO (3 B SN =R N O 7T NG N B T U = K @7
-5 ADC BJARFESFPERR I, $0 1) SMZ T IR fE B R
it/ T2 — TG Wl 52 i L Bt 3 i ADC AGS-16C3F 7EIfs

PRIFSE Wy BEULER B350 1 F 5%, Zhao 5T
KB, HAR B W TENLE] S B RAE T AE 5E ;
WF 5T %% 38 3 22 25 % ADC $0 4K 2% 1 A9 1F F 7 7% 2
(K16D), FEURrHAT IR G i R, (A F RSS2
fXtiZ ADC R 32 42 5 T 49— N8 9 it
FEBUIAR R 10 22 R SR S (R R 2R & B DRI I i K
Pk, TE4ERE PR G AR B LT, A
HRIXTZ ADC T 2 PR B 5 T2 20 £,
3.3 ik krEEmEEHD

PR AR IE 5 AU A RIE I | & AR 1
R T ADC B PRI FHZ 4 s DAkt g
DIETHL IR RE S, J20kst: ADC 7EE MR OGS
. HAET, fifk ADC #EmHE i = EER AR AU
£ ADC (3t ADC) . $UATRTZEEZY) (probody-
drug conjugate, PDC),
3.3.1 XWPT ADC  #ya) 2 AT e 7 Bl XU
ADC, i 3 WUE [ £ F A R ARG B o5 BH 2 1 75 4
Ji Xt L R IOK -, T oS 1% 4t Ry S ADC
ROFERREEYE . BN, EGFR #A))7 K EGFR 18 %
JREAAZUP A B SRR, B PH B ™ A A R R R
P Sellmann 255514 EGFR X Zifitgfa) i [ K44k,
[AF (cellular-mesenchymal-epithelial transition factor,
¢-MET) AUt ADC, SBIEXAH[RIEEZR 1) EGFR 40
ADC HEL, ARSI 25 52 56 v e B0 LR AR T A 098
TEPE, X FRIA EGFR [ IEH Kk A TR L4 i 55
PETEAR, $E/R AT ADC X B — 0 5 1 % 20
Al RE EA A4 4P . EGFR XHER3 Bt ADC
BL-BOIDI1 Al PRAF 5T B/, H EGFR AN K
VL 1) R A R R ™ R B A, R A S 1Y)
BN 21%, HLAFKERH 3 KL T, 4T
Ilfi K B Bt ) EGFR X c-MET M 4T ADC AZD9592,
HATE 2 A BRI 25 90 A BRI A0 35 B S AR B
PrEA TR NI AT # 5 AZD9592
Fa T — B0 2 AN SEAKT B 4T (EGFR/IgG .
c-MET/IgG1) , WL 2] XU 5 FH P H1975 4f ff
AZD9592 HLATHS 43 1) PN AL 240 Tl 2 2 A B ot i
PAHAY 10.98 f5H1 4.70 175 .

WAL ADC 13 THBR L ) 2 AN [ R 4T R 4h
M TR ) [A]—HR TR A 2 NSRRI IR
FRRWFEAL ADC. LIS AT IS E L A 1Bt
RN SRR, dEmiE S ADC X J5 M
e O PN VS i

HAl, Z304T ADC Bk AR EL, Hif
HF R i B9 BL-BOIDL IF &b T I 9 i BK it 56
(NCT06304974).,
3.3.2 PDC  #Uf& mr 25 19 % & i 5 1 CytomX
Therapeutics T 2013 4F4& i, H H AR & B0 /3 50



32 \

BELA P

S 20264E 1 4550% 1M

PURMCH R . PURETZG T B 7E Pk
IAE IR A e v A HURSE B 1G M, AR
YU PHTEE W A2 E. 1o, PDC HBUEZE &
TR, P RENISS BSB X H:95 18 S AR Y BH
1, TR R 9 A

PUARRTZY A — PR TR 2 AT — B T e g
I R SRR T T, KRB RE LA T AR
X &5 A TE e A FERE IR I 12 T TR N st JRANALE
PDC 25 G0 S Sk M A bR SS A Re S dEA
MELHLUR , BUARRIZS B FRrE b, ik
BRRET%, PDC R MR MEBU RS A Th k. SRATZ T
SRISAYIRIRR B PDC £4% CX-2009., CX-2029 4.

LRI o — R SRR U 45 &
TG pH MO, AR R A S R e A g 5 A P
pH JEE N 2[R ZS [k G— B pH 2504 itk
LRSS AT, IR MOASE T WSz s . i,
A FIEPRBYBEAY EGFR #] PDC HTI-1511 i B Ap
P XS SRR, e SRS T
HIPTIRZE G RE e A PRI 2 10 350,

CX-2009 (IERATAFS I, HAwZE A2
Y GSR N BLIRITE M, CDX RS cp A a5 P
i ADC #Hi, #U[5 CD71 (%) PDC CX-2029, K
RFAFFSE R B RO 80% IRFEFHEREIRA
HRZ R R ADC #2552 10 £, SR, —%

[1]  Vantage Market Research. Antibody drug conjugates (ADCs)
market analysis and forecast (2025-2035) [R/OL]. (2025-04-
08) [2026-02-09]. https://www. marketbusinessinsights. com/
antibody-drug-conjugates-adcs-market.

[2] Fu Z, Li S, Han S, et al. Antibody drug conjugate: the
“biological missile” for targeted cancer therapy[J]. Signal
Transduct Target Ther, 2022, 7: 93.

[3] Tsuchikama K, Anami Y, Ha S Y Y, et al. Exploring the next
generation of antibody-drug conjugates[J]. Nat Rev Clin
Oncol, 2024, 21(3): 203-223.

[4] Mahalingaiah P K, Ciurlionis R, Durbin K R, et al. Potential
mechanisms of target-independent uptake and toxicity of
antibody-drug conjugates[J]. Pharmacol Ther, 2019, 200:
110-125.

[5] Shen B Q, Xu K, Liu L, ef al. Conjugation site modulates the
in vivo stability and therapeutic activity of antibody-drug
conjugates[J]. Nat Biotechnol, 2012, 30(2): 184-189.

[6] Thompson P, Fleming R, Bezabeh B, e al. Rational design,
biophysical and biological characterization of site-specific
antibody-tubulysin conjugates with improved stability, efficacy
and pharmacokinetics[J]. J Control Release, 2016, 236:
100-116.

[7] Tumey L N, Charati M, He T, et al. Mild method for
succinimide hydrolysis on ADCs: impact on ADC potency,
stability, exposure, and efficacy[J]. Bioconjug Chem, 2014, 25
(10): 1871-1880.

[8] Casi G, Neri D. Antibody-drug conjugates and small molecule-

for the

development of selective anticancer cytotoxic agents[J]. J Med

drug conjugates: opportunities and challenges

FEIf AR 4 R B BRAR 36 7 7 PO, Hik
T, HTI-1511 B PRRTIFZE R,
BB R WS BZ 25 5 A R AL 8L Rk 1Y
EGFR 454, HILMJEZEGHE )15 EGFR [ A
ADC HT; RS, WFFEE WAL E) HTI-1511 fER A |
JBEhE . Sk . A5 E . A AR S
i R IR R R N PO T, LA A
R B LA AR 324

4 BE5RE

ADC HEBTRL sy B SRTE— T I R 75 2 3y
PROLEE e AR ADC 424 IRy
O, SRR 5 — I SGEI 20 ADC 5345 . FRE
BRI T ADC BAYTE 0. Rk, SRAUA TR FBO
ADC WBtiRd /it ek, D S misahe
W HIRIMEEL, JE—FiER ADC 258 A Fi
FISRME . SEAEkGE | 1gG1 Fe DUkl 1gG4. %
ik . WPt ADC, PDC %, ¥IHEAIP K ADC if
P CTREAE TR T ARSI

REE KRR ST TE R, AR e A e T
TGRS ADC 8971 TR AN, FFEHX R R
X} ADC A riifbeht . TEARARPEK, ADC HE,
R—Fpe A R YT RO I A T, A
FBERAR T

Chem, 2015, 58(22): 8751-8761.

[91 Dumontet C, Reichert J M, Senter P D, et al. Antibody-drug
conjugates come of age in oncology[J]. Nat Rev Drug Discov,
2023, 22(8): 641-661.

[10] Bordeau B M, Balthasar J P. Strategies to enhance monoclonal
antibody uptake and distribution in solid tumors[J]. Cancer
Biol Med, 2021, 18(3): 649-664.

[11] Jain R K. Normalization of tumor vasculature: an emerging
concept in antiangiogenic therapy[J]. Science, 2005, 307
(5706): 58-62.

[12] Valkenburg K C, de Groot A E, Pienta K J. Targeting the
tumour stroma to improve cancer therapy[J]. Nat Rev Clin
Oncol, 2018, 15(6): 366-381.

[13] Fujimori K, Covell D G, Fletcher J E, ef al. Modeling analysis
of the global and microscopic distribution of immunoglobulin
G, F(ab'),, and Fab in tumors[J]. Cancer Res, 1989, 49(20):
5656-5663.

[14] Juweid M, Neumann R, Paik C, et al. Micropharmacology of
monoclonal antibodies in solid tumors: direct experimental
evidence for a binding site barrier[J]. Cancer Res, 1992, 52
(19): 5144-5153.

[15] Lu G, Nishio N, van den Berg N S, et al. Co-administered
antibody improves penetration of antibody-dye conjugate into
human cancers with implications for antibody-drug conjugates
[J]. Nat Commun, 2020, 11(1): 5667.

[16] Singh A P, Guo L, Verma A, et al. Antibody coadministration
as a strategy to overcome binding-site barrier for ADCs: a
quantitative investigation[J]. 4A4PS J, 2020, 22(2): 28.

[17] Hamblett K J, Senter P D, Chace D F, et al. Effects of drug



FEN, & NEBRAYPREFASTEL

7 & 0800 T2 OSSR S

33

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

loading on the antitumor activity of a monoclonal antibody
drug conjugate[J]. Clin Cancer Res, 2004, 10(20): 7063-7070.
Sun X, Ponte J F, Yoder N C, et al. Effects of drug-antibody ratio
on pharmacokinetics, biodistribution, efficacy, and tolerability
of antibody-maytansinoid conjugates[J]. Bioconjug Chem, 2017,
28(5): 1371-1381.

Alley S C, Benjamin D R, Jeffrey S C, et al. Contribution of
linker stability to the activities of anticancer immunoconjugates
[J]. Bioconjug Chem, 2008, 19(3): 759-765.

Habara H, Okamoto H, Nagai Y, et al. Transition of average
drug-to-antibody ratio of trastuzumab deruxtecan in systemic
circulation in monkeys using a hybrid affinity capture liquid
chromatography-tandem mass spectrometry[J].
Drug Dispos, 2023, 44(5): 380-384.

TR, BIAL, KPSUIE . HUIARRBEONIL 5310 g HEt
AR M S HTT R SRR D). o B 4725 & &, 2019, 28
(9): 1087-1093.

Yan H, Endo Y, Shen Y, et al. Ado-trastuzumab emtansine

Biopharm

targets hepatocytes via human epidermal growth factor
receptor 2 to induce hepatotoxicity[J]. Mol Cancer Ther, 2016,
15(3): 480-490.

Musiek A C M, Rieger K E, Bagot M, et al. Dermatologic events
associated with the anti-CCR4 antibody mogamulizumab:
characterization and management[J]. Dermatol Ther, 2022, 12
(1):29-40.

King G T, Eaton K D, Beagle B R, et al. A phase 1, dose-
escalation study of PF-06664178, an anti-Trop-2/Aur0101
antibody-drug conjugate in patients with advanced or metastatic
solid tumors[J]. Invest New Drugs,2018,36(5): 836-847.

Zhao H, Atkinson J, Gulesserian S, et al. Modulation of
macropinocytosis-mediated internalization decreases ocular
toxicity of antibody-drug conjugates[J]. Cancer Res, 2018, 78
(8): 2115-2126.

Zhao H, Gulesserian S, Ganesan S K, et al. Inhibition of
megakaryocyte differentiation by antibody-drug conjugates
(ADCs) is mediated by macropinocytosis: implications for
ADC-induced thrombocytopenia[J]. Mol Cancer Ther, 2017, 16
(9): 1877-1886.

Jones A J, Papac D I, Chin E H, et al. Selective clearance of
glycoforms of a complex glycoprotein pharmaceutical caused
by terminal N-acetylglucosamine is similar in humans and
Cynomolgus monkeys[J]. Glycobiology, 2007, 17(5): 529-540.

Adamo M, Qiu D, Dick L W,
oligosaccharide methods for carbohydrate analysis in a fully

et al. Evaluation of
human monoclonal antibody and comparison of the results to
the monosaccharide composition determination by a novel
calculation[J]. J Pharm Biomed Anal, 2009, 49(2): 181-192.
Gorovits B, Krinos-Fiorotti C. Proposed mechanism of off-
target toxicity for antibody-drug conjugates driven by mannose
receptor uptake[J]. Cancer Immunol Immunother, 2013, 62(2):
217-223.

Edgar J E, Bournazos S. Fc-FcyR
infections: from neutralizing antibodies to antibody-dependent
enhancement[J]. Immunol Rev, 2024, 328(1): 221-242.

Uppal H, Doudement E, Mahapatra K, er al. Potential
mechanisms for thrombocytopenia development with tras-
tuzumab emtansine (T-DM1)[J]. Clin Cancer Res, 2015, 21(1):
123-133.

Aoyama M, Tada M, Yokoo H, et al. Fcy receptor-dependent

interactions during

internalization and off-target cytotoxicity of antibody-drug
conjugate aggregates[J]. Pharm Res, 2022, 39(1): 89-103.

Rudnick S I, Lou J, Shaller C C, et al. Influence of affinity and
antigen internalization on the uptake and penetration of Anti-
HER?2 antibodies in solid tumors[J]. Cancer Res, 2011, 71(6):

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

2250-2259.

Tsumura R, Manabe S, Takashima H, et al. Influence of the
dissociation rate constant on the intra-tumor distribution of
antibody-drug conjugate against tissue factor[J]. J Control
Release, 2018, 284: 49-56.

Wang X, Mathieu M, Brezski R J. IgG Fc engineering to
modulate antibody effector functions[J]. Protein Cell, 2018, 9
(1): 63-73.

Vidarsson G, Dekkers G, Rispens T. IgG subclasses and
allotypes: from structure to effector functions[J].
Immunol, 2014, 5: 520.

Yang X, Wang F, Zhang Y, et al. Comprehensive analysis of

Front

the therapeutic 1gG4 antibody pembrolizumab: hinge modifi-
cation blocks half molecule exchange in vitro and in vivo[J]. J
Pharm Sci, 2015, 104(12): 4002-4014.

McDonagh C F, Kim K M, Turcott E, ef al. Engineered anti-
CD70 antibody-drug conjugate with increased therapeutic
index[J]. Mol Cancer Ther, 2008, 7(9): 2913-2923.

Li F, Ulrich M, Jonas M, et al. Tumor-associated macrophages
can contribute to antitumor activity through FcyR-mediated
processing of antibody-drug conjugates[J]. Mol Cancer Ther,
2017, 16(7): 1347-1354.

Mimura Y, Katoh T, Saldova R,
engineering of therapeutic 1gG antibodies: challenges for the
safety, functionality and efficacy[J]. Protein Cell, 2018, 9(1):
47-62.

Hristodorov D, Fischer R, Joerissen H, et al. Generation and

et al. Glycosylation

comparative characterization of glycosylated and aglycosy-
lated human IgG1 antibodies[J]. Mol Biotechnol, 2013, 53(3):
326-335.

Yamazoe S, Kotapati S, Hogan J M, et al. Impact of drug
conjugation on thermal and metabolic stabilities of aglycosy-
lated and N-glycosylated antibodies[J]. Bioconjug Chem, 2022,
33(4): 576-585.

Cha E, Wallin J, Kowanetz M. PD-L1 inhibition with
MPDL3280A for solid tumors[J]. Semin Oncol, 2015, 42(3):
484-487.

Peréz-Soler R, Saltz L. Cutaneous adverse effects with HER1/
EGFR-targeted agents: is there a silver lining? [J]. J Clin
Oncol, 2005, 23(22): 5235-5246.

Sellmann C, Doerner A, Knuehl C, et al. Balancing selectivity
and efficacy of bispecific epidermal growth factor receptor
(EGFR) x ¢-MET antibodies and antibody-drug conjugates[J].
J Biol Chem, 2016, 291(48): 25106-25119.

Ma Y, Huang Y, Zhao Y, et al. BL-BOIDI, a first-in-class
EGFR-HER3 bispecific antibody-drug conjugate, in patients
with locally advanced or metastatic solid tumours: a first-in-
human, open-label, multicentre, phase 1 study[J]. Lancet
Oncol, 2024, 25(7): 901-911.

Baf 7 R e (g L) A BR A &) bR s TR G W
202280086269.9[P]. 2024-08-27.

Chomet M, Schreurs M, Nguyen M, et al. The tumor targeting
performance of anti-CD166 Probody drug conjugate CX-2009
and its parental derivatives as monitored by **Zr-immuno-PET
in xenograft bearing mice[J]. Theranostics, 2020, 10(13):
5815-5828.

Singh S, Serwer L, DuPage A, et al. Nonclinical efficacy and
safety of CX-2029, an anti-CD71 probody-drug conjugate[J].
Mol Cancer Ther, 2022, 21(8): 1326-1336.

Johnson M, El-Khoueiry A, Hafez N, et al. Phase 1, first-in-
human study of the probody therapeutic CX-2029 in adults
with advanced solid tumor malignancies[J]. Clin Cancer Res,
2021, 27(16): 4521-4530.

Boni V, Fidler M J, Arkenau H T, et al. Praluzatamab



34

HELEA o

20264E 1 4550% 1M

[52]

ravtansine, a CD166-targeting antibody-drug conjugate, in
patients with advanced solid tumors: an open-label phase I/I
trial[J]. Clin Cancer Res, 2022, 28(10): 2020-2029.

Bahn J D, Gao F, Huang L, et al. Abstract 50: HTI-1511, a
novel anti-EGFR-ADC, overcomes mutation resistance and

demonstrates significant activity against multiple tumor types

[53]

in preclinical studies[J]. Cancer Res, 2017, 77(13_Supple-
ment): 50.

Huang L, Veneziale B, Frigerio M, et al. Abstract 1217:
preclinical evaluation of a next-generation, EGFR targeting
ADC that promotes regression in KRAS or BRAF mutant
tumors[J]. Cancer Res, 2016, 76(14_Supplement): 1217.

¢

-

A

[ERNMA] BG: TEARAEER, BLESIW, PEPERRAAaRE SRR YA L
£o PEZRRY SREREE TERREREIRE L . EEINMINRFRZIE (UCLA) ThRIFE, 5k
BAELHEZET “HIEIRE PHEEAN A IEZEALES 333 TR F=EUEERNR.
i, EELHEEMSSTEY S FHE . [ ENFIEDRRSEYINE R PEEZR
EPRARD SR ZIAEBRZER . PEEMHA T HSEAGYSSER, BHRHENFSFFE
WZGIRl A R RS . SRIBEIT S DR LRESESS = U U209, LT R B val bR
BURESHETUAR . TURMERZTE 2T R ST A TR ERER BRI E SRR L AL,

I 2R AR EGE. DB —EESBEEE S D(E Cancer Res. APSB. Cancer Lett S SCIHATI A FH18 X 60 &5, AESF %

BRI 10 RT0L.

(RE4HE: MEHD



