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Abstract: Biopharmaceutical drugs have strong therapeutic
effect in various diseases such as autoimmune diseases, rheu-
matism and cancer due to their target specific recognition and
low side effects. In particular, the most representative antibod-
ies among biopharmaceuticals are widely used for targeted
drug delivery, diagnosis and treatment. Moreover, antibody-
drug conjugate (ADC) have been developed by many research-
ers and biopharmaceutical companies. An antibody-drug con-
Jugate, one of the new bio anticancer drugs is composed of an
antibody, cytotoxic drug and chemical linker. Antibodies accu-
rately recognize the target cancer, and drugs induce apoptosis
or death of the cancer cells. Linkers stably connects the anti-
body and drug until ADC go to the target cancer cells. In order
to develop an ADC, it is important to correctly configure each
component. Recently, the 9" ADC was approved by food and
drug administration (FDA) and a lot of development of new
ADC is underway. The development of ADC is expected
through the introduction of new antibodies including bi-spe-
cific and drugs with new anticancer mechanisms.

Keywords: antibody-drug conjugate, antibody engineering, can-
cer immunotherapy, inhibitors, targeted delivery
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S o]-&5to] Alfrolu thE A EollA e E As dr ®
= 7= sho] vk oJoFEo|th [1,2]. Hio| . o ofE-e A&
oA frefiet 24 & Alxstr] wZol sFetet g ojokEt &
2] AW thababEo] §laL, 5ol 4 o & 2H-g-slo] mAdo] W
o 319, ¢2)4d Aol tf s 2|7 ant FHojubt [3]. o] &}
o Ao m SfoFEAIA 4] HEo] 2 0)0FF 0] mj&2 F
A Z71el 2024 o= 3,880 Dol @atal AA ookE
o H] Hpo] @ OJOFE v & 0] H|F-& 32%E AT Aow A
T [4,5]. vFo] & 0] OFE O] F ol = Aol whet R}
A &A4, (2T FH A2 2 A, FA X =2A|, WA 2 A 23]
=24 5ol Q. o] FoME FAAEA = FAH SR/ #
A EolA QIA S HIF o R R4 o ey or 4
L 4= 7] ol L AFE A mA = A AN EE o gk
[3,6]. FYEE4A= A 30 ¢ W2 A7) o] &
A ko 1986\ U FE34A| 9 oFE 591 o] % 20174
712 oF 607119 27§ FA7F vl Al F o oA
(Food and Drug Administration, FDA)2] 9JAF 4-91-& ¥hotth
[7.8]. A& X FA5eH WA o2 A A &A= vk
2 I ZE3)3| (mouse monoclonal antibody) 2 A 24510 7]
w2} 2 ¢} 34| (chimeric recombinant antibody), €173} 3¢
A (humanized antibody), & 217} 34 (human antibody)= gt
A3 gheh. o) 0]% £o] 2] G (bispecific antibody),
YU AL 7HH A (single chain variable fragment, scFv) 9 3¢
-2k = H g (antibody-drug conjugate, ADC)5-0] 7]tz
o] A A mA o ATE TS =olaL §lH} [3,9,10]. o] o &
< AT et 7 NE = Qe A okE A R
w2 LEE A3 9lon, 20199 A AlA Ar¢ulE ofoF
F 107) ol 72 7709 A A &A 7} 23] QU [11].
FA= Y FH 2 5] ek, A7 9 74 5 oo
QF Zopof Z-§-5 a1 Qlth. 53] 3| 9] A of gt AEA] 2l
A TEE 7| e 2 oM Hgof go] &85 et 15
o324 Q1 Al 2 F o] BFA|-oFE 24 (antibody-drug conjugate,
ADC)o|t} [12,13]. ADC= ©]FollA & 4= glxo] Al
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(antibody), 2F&(drug or payload), 12|11 o]& 3}8t% o
Hesle B 7 (linker)2 4 5 o] Itk ADCE FAE
o EHE k2 S XA H3e] Wsfo] HAEE WU
0 RTE Bl 947 oFwE J|t 4 ok B ojof
Aol A% ol @A Feke] Wt A ADC A wE
=2 etal Qe the ol A= uhol 2 o oF & A1
FI} L Lo A ADCE] e el el H A} g,

O
ot b o K ol fu

=]
o

2. vlo] 2 9| oFF AR F 3T ADC

AIA ofofF A = AlG s A S7FskaL 9o 20194
oF 8,4409] =rjo A 2024 1% 1,8109 &= A oF
6.9%2] AL ASEaL Utk [11,14]. o) oFE-2 A 2 4]
of whet g ofofEFat vio] L. 9)oFF 0 2 U= A &
o] 35t 7w Ao A A= A Hio] 2. 9)9F
7ol A& 23 Q= Aol M T Foll A e A o oFE
Aol 7Hg AL itk o] & Hof 3% 2010 1,290
P2 18%3H Hfo] 2 9]oFZ o] H|Fo] X|&2] 07 FT135|
2018 0] = 2,430 G2 2 28%E AFA| 5Lt A 20 2 uf
=l AF9] 100t &foFsE Foll Al HEo] 2. & oF&9] H|F0] 50%
£ dojzton afetojorE o) wj A Fdskqlet [4,11]. H
o7l At 8.5%2] AHFER 20240l = 32%E AT
O g of| Ashar Qlek. o) oFE Al Foll A e A Aol
7P 2 AR A Qlok A AA AR Q1 F o] F
A Fa Y9l o R oF 9609HY (2018 7]5)2] AFg AL R
A A 0 2 M A XA 7] (World Health Organization, WHO)
off A YTt ol = A A A AFFAS] 678 T 1782 ool 9
F Ao = - et Aot [15]. o] = <Qlsf 3FetAl Al
A R E A% S e, 20219 o= oF 1,6139
2] 9] qF R 7} of| AE T} [16].

1% A -oFE HEA AR 2017 1559 EE o
Al 28] AdAste] 2025d o= 759E 9, 2030d ol = 150
o e ool @ Ao HMYE Tt [17,18]. E3F 654] ©]
A A= 20509 7k2] HA| Q1G-2] 16%0] o] & A L= o4
i glo] FA o @2 AW} ool Wy o] AL
Lol ko RO AL HA o A ACRE HZHEr 2015
AR E A 4loF oAl 9 B 7]yt TS 11,000 74 o]
2o 557 9 B U E Mo A4 FDAS 5¢la v
& ADC+= 20204 7]<& 97071 Q1.o-m A 1 7i e ol = 2007}
7} "+ ADC7} @)t} & A Kadeyla® (Trastuzumab emtansine,
T+DM1)o] 7} & 8|23 A} A 3FL 1o, 71 FE Adcetris®
(Brentuximab vedotin)7} 9111 It} [18,19]. 3F& o =S HH
2019 =0 491 WS Enhertu® (trastuzumab+deruxtecan)
I} Trodelvy® (sacituzumab govitecan)o] W2 RS & 4=
AUTH ADCE| 34 Q1 NS =3t 3¢k muket oA 7
w22 4152 270 17 ol B Tk R okt )
HA7|GE0] AH4ETe 54 EHE 7es HIEoR
ADCE 7Hstal ik, o3 ol A= o] A | vho] 2. 9] oF%

TS AL Q= ADCO]| i3 A4A3] A

3.ADC +&%

ADCE HJ8h= f.420fl= @A (antibody), ©F<=(drug or payload),
2ejal o) Ao R AAelFs PA (linker)7} itk
(Fig. 1) [12,13]. ADC7} 2| 24| & 2+-8-3517] Qa4 Al 7}
A a7t A7 2 it ojof st 2t A Tk 2k
AL Qlojof sh= th A Q1 752 th&at 2ok AA, A=
TEAE 2H FL = A S AYA R QA5
geelA 2 o g o] 5 4= glojof gtk A4, Ak ¢
A o] 5gt L FF AE YR EUEH FE0 HH o
Agsto] FEAEY APEE 2T 5 Qlofof gk AlA,
FA % oFEol FFMES AA AL A EZ W2 ===
oA A= FA L S P H o7 Agtstal o 2] =
qlofof gttt o] e} Zro] ADCE /43t Q)
gl 230l Fa%E & 4 ATk [20].

w
—

. A (antibody)
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Fig. 1. Structure of Antibody-Drug Conjugates (ADC)
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ol FAE AR FAE AHESHe] 1A ADC
et 1At ADC= 17kl Al F9] A& FUsHA
g 01]6P mouse antibodyo] T3t Q1AW HY Hr-o =
QN3F F2H-§ 9 A 3280 WA st FeF AtE K|
of %t WY ghgof thet EAHL A58 7= T
of wh2} 7] w2} 34| (chimeric antibody), 91713} 3}4)] (humani-
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3.2. A (linker)
BA= FA N Z=H 0 S JRANATE 9= ADC
oA 71 Fastal Bttt WA= AN ZTA| A Z=
dorEg Ao A o= YA 7| AL 4] Al W =Y
Foll= Al W B (pH, 4 5k )0 o3 dego=

W A A Al mE A okZo] WEE 4 oA T} [12, 20].
AZEA kRS Subsls @77h Bebgsie 4 Alxo|

= t
Kopgo] Aekelo] H4 Al Zol 24
L A 2l
]A]’Z—] ol A= A
Wl QP ALO] el L, 14T SOl A AR AEE
doFEe] WEe 7Hs oA she WA= ADC 7S 517
Siat 2 2 2 shpolth 84 LurH o AHgE
Ax 27 AEA (cleavable)} H| A T4 (non-cleavable) &
AR FEE x4 o2 A A FFoll= acid-labile,
oxidation-reduction reaction¥} enzyme labile & 7|7} 9131, H]
A 7 A o= thioether 3 A 7} 1t} (Table 1).

wusly] Ho] MZE
sh= ofE a&o] fgad 4 9
Hztgo] A 754 0]

3.2.1. Cleavable linker (555 2 7))
3.2.1.1. A. Acid-labile linker

Acid-labile H A= s}stA o2 EbAS HAZ ADC 7§t
Z7)of A= o] et Al o] YR uk A F = AFE-E] 11 Qi) o
22l YA+ hydrazone PJAZ FH o] 4 272l pH
7.3~7.500 A= QHg Ao Auk FFA|E =1 (pH 6.5~7.2)°]
U AW YAETF Lol AEE (pH 5.0-6.5)3 2 4%

Table 1. Linkers for antibody-drug conjugates

(pH 4.5~5.0)2-2 ofAHg ol A 7kl =] o] oF g
Eote WAUSS 23 v (23, 24]. 22y A A
T Aol =] A Al FF ALY RN =
WA 7] fizof BlEo]H ofE W&ol Yold 4= Qirh. FDA
7} 222 4913 ADCS] Mylotarg®7} hydrazone & #Z A}
B3 EA QL of o] ] F Aol A &) QH A o] Hof 2010 m
A A Hgealgl ot 20179 THA] Afelo] o] Fol A
ot [25]. Z]Foll = Silyl ether FA7F A5 AL Ql=tl] 74
A E2 S 7Y B 7= 7Y oo ® 2-3Y
¢l hydrazone Et} A 7| o] 2L FAZ 7= L
AT [26].

rlr o

3.2.1.2. B. Oxidation-reduction reaction linker
Disulfide A% 3}3+& o 7 EotA3t g7 o] 3t 2R E A
oh-3h Bh3-S 7]9E o & ghoh 23k H ADC= J 4o 9

o GAI7E £ 5 o] 3t wko| Lt FRele L3 2 3
AAE Sl Y77} Bl E A oFRo] YE Tt FFet
S(glutathione)& A £A7F € 22 A F4] 2 AE 2US

5t A5 U Al AEY A SORRE NZE Hos=
ASHAI R A A QA [27]. S FEE 22 Al A] 0.5~
10mM| s 2 ZA|st A4k el Sl A= 2
10004} 2 == AT [28,29]. BRM = R 5=
(2~20 pM)Z EA 3] disulfide P7= 2 4 HHA=
724 5ol 4 ofEiEol Eolgo] AHA s
A FF SolH L= whest= g7 ot [30].

—

3.2.1.3. C. Enzyme-labile linker
Peptide %7]4= thal 2 R F o] W o
pHO| Qahe 9 Wi, W sl Bl &
A Sha Ro) o) AR A0 A ghol S45
A QA ZHA 71021 ¥H7) B 7 [29]. Tl
3 Ao 32 H O & cathepsin B7}F 9121 A|E o
S}, Cathepsin B %54 2 Aol 4 93t 2& 54
273} Felo] T £ SEoR EAaTh [3031]
Peptide &4 ADC/} o]l YASHEIT 54 o] 3
20 93f QA E 1 AhE = dipeptide T+ tetrapeptide=
TFA ). Tetrapeptide= 7| 2 7)o AFEE Q01 v 1w Z]
L3l ok W W A4 OB} Adste] S4l0] Yol
T U AT YES T o3t A= Val-Cit, Phe-Lys,
Val-Lys 9 Val-Ala®} 2+ dipeptide linker?] 7fj4t 2 af A &
© ™ Adcetris®, Vedotin®3} -2 HH ADCo]| A% o

3 712 ol A
& AAAI7 =

O

ofN N Hm
=

03

Linker type Mechanism of Action Example
Acid-labile Acidic environment in the cytoplasm Hydrazone, Silyl ether

Cleavable  Oxidation-reduction reaction Redox reaction by intracellular glutathione Disulfide
Enzyme labile Hydrolyzed by intracellular proteolytic enzymes Peptide, B-glucuronide

Non-cleavable Degradation of antibodies Thioether
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2 AGE
B-glucuronide ¥ 7= 2|45 o] FEs ol
nidaseo]| 93f| 7t BallE o] ME2EAY FES FET=
A= SeattleGenetics Alo] Q]3] 2006 o] = = 3Tt [32,
33] B-glucuronidase+= 2] 2% W 5o FH3HA &4 o
F S s E ACE dHA Stk o] Aaes W
2 pHO A EAo] o} 24 pHo AL 10 %= Foj2| =
ol o] gt EAJ 0 2 913| B-glucuronide H#E 7} ADCE=
GAo| A o) QHg o] A Elo] 4 QoA ofEol W&
S v A] Bt} B-glucuronide A 9] A eF AL 3}l
913l Val-Cit A &} 917 7] Aol A AdHS %13
247+ 79 3 89 %9} 50 % 1] gk 2 B-glucuronide & 7
A bR Ao = YE o W] = oF 8143 6
A . IE3} B-glucuronide A E 7} ADCE= A X

EEL
29 1§FE o R AFHALAE £ <
& vehiie

3

wmgim
_O|L
5

o
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d

ox It Hu L mlo Sk rir

o oX
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3.2.2. Non-cleavable linker

H] A A &7 of| = Thioether 77} thE 4 1t A4
Ao} vt B =& gAF orAAL Zha Qi) v ATHA]
BA= A FAY= HEA ‘“4071 ARA| o] &l 7F Dot
A 7] wiZo] ADC P& A2} =¢] o] 5of A2 &
s7} ol Lol Aok b | Eo] F5et 4L 20 Uk
oJgA WEH RS ASE yn FW AEE
(bystander effect, ®-2} T h)o] dojd 720 Wt 5
A 2ol T 54 & Lhehis W Ak g 24
A WA S 5 A A Eol g R 37 ehy] o] A
0.2 QA o] ST 212 ulstn] w]HEA w70 <
o Al2¥ ADCi= A Al ZU A=3H4 7] o B 9&4
A g Ut B2 ‘?ﬂ?oﬂfﬂ v ATy FAE 2= ADC
& AR R 0] ADC S Y $A 2
G5l glom dA of 7]%0] 2% ADCE Kadcycla®7}

AT [34].

ot

O:

N

O

3.3. Payload (cytotoxic drug)

ADC T4 o] A] payloado] alg3}l+ cytotoxic drug= A E
£ Aot FRT AT oo RS el S Faw
TFA L Aot} [4,13]. 7] ADC= &4 FH] Al (doxorubicin)¥
HE 2} AE (vinblasting)} -2 At A 0 2 o Hx B4
0 71—L— 1 H X} 5].oL;<ﬂ = /\]._g_g]_gi ]-oP _-g_h oj}\] u—o]—r/}
ZEHH o] 7t Al 2=/ oFaS ADCo| =g ov i
B0 % Ao] U5 75k Wk Bk Qe FAA Eol=
FFS v BT FA o] FFE AA FHA FES A
94= payload©] %E‘_’_ g

e

Fatoiof k7] wze] —%J?:_

Zolth. o= ADCo| #4317] §Jat MEEA RS B
S (M S M)A o] B ES 28 5 gl
of 3, oFE W& 2Ho| HHA ARENE Yehd 28
7} 91&-2 Vrehdit). whebA] payload2 283 4 QL= Al
EE%ES WS S & 5 e F EE} Ho 4

Table 2. Mechanisms of cytotoxic drugs

Type Cytotoxic drug Mechanism of Action
Calicheamicins DNA cleavage
bin(ErZAdrug Duocarymycins  DNA minor groove alkylating agent
PBD dimers DNA minor groove cross-linker
Microtubule  Auristatins Tubulin polymerase inhibitor
inhibitors  Maytansines Tubulin depolymerisation

of wrotof st A &3 Fofl $HA Q1 E’HC’ AR 101
of 3t} QFABIA] &S cytotoxic payload+= =
Hshe 5ot ok%J WMol & 4= Q7] wzolth A &
ol E= AAS 2 ADCO A ALE- B Al =g oFa- AA
oAl 4= 23 oF= 3} DNA ¥ 9 oF & 27FA 2 U w 22
topoisomerase inhibitor ¢F&0] %<1-& O H A Tkt 7] A
o] ek&-of T3k Al o] =0} 2| a1 §JT} (Table 2).

3.3.1. DNA H3] oFE

Calicheamicine &.9F v A-5-21 Micromonospora echinospora ssp
o] uF g ool A] A} 912 © 2 WFANSls HlO 7325 DNA £24F
E2 2 DNA2| S0 Agsld g% o] 1,4-dehydrobenzene
g 271 S F A4S oF2, deoxyribose Lo A A4S

A| A 3Fo] DNA 7} =1} Calicheamicind o] 2] ADCO||
A AFEE] AL Q)10 1 gemtuzumab ozogamicin¥} inotuzumab
ozogamicin®] tjj 3£ 4 o]t} [35]. Duocarmycin} PBD (pyrrolobe-
zodiazepine)= @A A} 7o) 27] HAof glom 53
kst 3hst 2] & A o]t} [36]. DuocarmycinS DNA 7159] N3
QAo A obdld 2H71E G 3}sto] Al SA4S W5
L o]Z 0]L3l duocarmycin-trastuzumab (SYD983)o] 7}t
= 3ich PBD= Aol ofsf A4 o & A4 =] n] DNA &
o] 54 Al & A&ste] PBDE Cl1x} Fobd ¢7]9]
N2 Apojof ofml S 34 st=t] DNA F-25 3}35}4]
+ %A% DNA-PBDE| §/d o2 A2 ‘?i‘ﬁﬂr &+
DNA 7|52 Wafigtth @A A4 AlEF<] Seattle Genetics
AFe] SGN-CD70A, SGN-CD 33A 2 SGN-CD123A9]] ADC ¢F
£ PBD dimer SGD-18825 AF&-3}1r ¢l.om Hhyka} At
o] Tojsl= Ao R v A} © Yol7}indolino benzodia-
zepines (IGN)Z} pyridine benzodiazepines (PDD) I} 22 A =2
& DNA 3 2§41 71 74 S0l At} [37,38].

3.3.2. o]z oA %)
] A A3 A A Q] auristatin?} maytansine> A Z=A k&
2 98] AR5 a1 Q) ). AuristatinS Dolabella auricularia (3 7)
vt E77)) 22804 = 8o A AL (dolastatin 10)2]
S84 TA Aol [39.40). o] SHEHEE vhrh E7]o]
FFE sFct= Alotevtg globQl Symploca hydnoides %
Lyngbya majuscula 9| A = A=A} Dolastatin 10-2 uf
T 22 F=(IC 50 nM o shof| Al FR Q1T A EF 2 1
B %ol el &S "= A= B F . Dolastatin 10



=]

2 oA 43 g3} GTP (guanosine triphosphate) 71 &3
£ JAIsto] G2/ M Ao A A2 7715 BAAA AZE A 3
B2 8 %3t} Seattle Genetics AFo|A] auristatin -S-= 491 vF
monomethyl auristatin E (MMAE)2} monomethyl auristatin '~ 311X
(MMAF)E 7lldsto] of 2] ADCo|A] Al 257 oFa= AR
=2 9t} [39]. MMAE= A ZeHe 2 ETH 4= 9lo] 31 ¥ 4.1. Adcetris® (brentuximab vedotin, Seattle Genetics/
il DA FH N ZE B9 A E = s A& = Takeda)
sk 4~ 9o} 2 A o2 MMAFE MMAEE T 44 ; Adcetris®= anti-CD30¢] brentuximab2 7}A| i u] A A&
wo] AEErS A ES)A] HEelal EA4 o] Wl Maytansinoid — 1}Y] 5}= monomethyl auristatin E (MMAE)Z- Val-Cit 3 # 2
Sz ¢l DM1 ¥ DM4:= Immunogen Abof 9J3 715 u] A ADC2JoFZo|t} [42,43]. Adcetris®= A 22 & xﬂ
Ala=gk A Aol Tt of| Bl 2. m] o} TH=-Q1 Maytenus ovatus X w7l WA S}7F dojrtr Thald 7 TOHOH o8l FA=
Maytenus serrata ©] A4 E2] & FAREE AAAQD =2l MMAES WEsto] Al E APES =3ttt (Fig. 3(3))
maytansine> vinca alkaloids®} 543t njA AT A% £9  SA]7] Y2 F (Hodgkin lymphoma) W &AMz P E
g 2k8 7] AL F85te] G2M Ao A N E 7] A (anaplastic lymphoma kinase, ALK)o]] T3l 2| 24| & 20114
Ed=g 8¢ FDAY] 5Q1& gtom, i T A2 P25 A gE W
& 2Abof| T3k ARE Q1 20179 11€ o whofr). E3t 5
o} a3 Waiste] o] ol AR HA| ¢ M 7] E=1V 7]
4. FDA approved ADC 327 xS 7}Xl Aol gxt x]_-.?LE %91 (20189 3¢)
%X* P Hx TAH 2 FxFo] o= TAE ¢
HILo] 2 Q¥ <91 (20184 llQéJ wkokc) [44].

o]
AT
Ko
E

20219 @A FDAQ] 5918

(b)
(a)

ble linker

i WI,J\C/"I(\)\/Y\’%\HV\}
— 2 .%M/_/

Adcetris® (brentuximab vedotin),
Polivy® (polatuzumab vedotin-piiq)
Padcev® (enfortumab vedotin-ejfv)

(c) (d)

Mylotarg® (gemtuzumab ozogamicin)
Bseponsa® (inotuzumab ozogamicin)

(f)

(e)
% / ot LG o fi‘lf.‘i,?.';ii

Trodelvy® (Sacituzumab govitecan) Kadcyla® (ado-trastuzumab emtansine)

SN8 °76

Fig. 2. Structure of FDA approved antibody-drug conjugates [41]. (a)Structure of Adcetris®, Polyvy® and Padcev®. (b)Structure of
Mylotarg® and Besponsa®. (c¢)Structure of Enhertu®. (d)Structure of Blenrep®. (e)Structure of Trodelvy®. (f)Structure of Kadcyla®.
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EXTRACELLULAR
MATRIX

EXTRACELLULAR
MATRIX

Tubulin

EXTRACELLULAR

MATRIX

7 Ag(+)

- cancer cell

death

Fig. 3. Mechanism of action of FDA approved antibody-drug conjugates [41]. (a)Mechanism of action: Adcetris®, Polyvy®, Padcev®
(b) Mechanism of action: Mylotarg®, Besponsa®. (¢) Mechanism of action: Kadcyla®.

Table 3. ADC currently approved by the FDA

Approval Trade

date Company name Drug Target  Linker Payload Indication
11.08.19 Seattle genetics Adcetris brentuximab vedotin CD30 val-cit MMAE HL, sALCL, MF, CTCL, pcALCL
. HER2-positive metastatic breast
13.02.22 Roche Kadcyla ado-trastuzumab emtansine HER2 ~ SMCC DM-1 |
cancer(2"™ treatment)
17.08.17 Pfizer Besponsa  inotuzumab ozogamicin ~ CD22  AcBut ozogamicin CD22 pasitive ALL
17.09.01 Pfizer Mylotarg gemtuzumab ozogamicin ~ CD33 AcBut  ozogamicin CD33 positive AML
19.06.10 Roche Polivy polatuzumab vedotin CD79b  val-cit MMAE DLBCL
Seattl tics/
19.12.18 A Aztiﬁ: e Padcev enfortumab vedotin Nectin-4 mc-val-cit MMAE Metastatic Bladder Cancer
AZN/Daiichi- fam-trast b HER2-positive metastatic breast
19.12.20 aucht Enhertu am-tras uzuma' HER2 tetrapeptide deruxtecan P g
Sankyo deruxtecan-nxki cancer(3" treatment)

20.04.22 Immunomedics Trodelvy sacituzumab govitecan-hziy TROP2 Carbonate
BCMA mc

20.08.05 GSK Blenrep belantamab mafodotin

SN-38 Metastatic Triple Negative Breast Cancer

MMAF Multiple myeloma

4.2. Besponsa® (inotuzumab ozogamicin, Pfizer)

Besponsa®-+= anti-CD22%] inotuzumab¥} A|3Z-=AJ A 2] ozoga-
micing AcBut HAZ AZAZ ADCOeFEZo|tt [4547].
Besponasa®= A% 2 83 of 7} t2hzk7} ol 27
L 2lAaF o] A g o o)) 3% 3L ozogamicin & O
& o]'535to] DNAE &aligtt (Fig. 3(b)). 20131 5 A2H/d
I= 534 CD22+ 324 8| & X171 FEZZ(non-hodgikin
lymphoma) gHx}ofl A T Al 9 o] H 52191 -85 o8k ¥

o] 317} obd A7 g18-0.2 Byieh. ST 20179 $319
3o FDAR KB A B 584 CD22+ B Al £ A
A A "z wiEd 2 54| (B-cell acute lymphoblastic
leukemia)= QI RFQITH [48].

4.3. Mylotarg® (gemtuzumab ozogamicin, Pfizer)
Mylotarg®+= anti-CD332] gemtuzumabi} A|EZ=A S =X
calicheamicinE- AcBut 3 7| 2 123t A gHA) o| t}. Mylotarg®
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ol Mz &4 Wil WAHSF dojubd FA = gag 9
AHg g7 ol o8l &8l &AL calicheamicin®- 3 . & o] 55}
o] DNAE E3)jsttt (Fig. 3(b)) [25,46,49]. 200010 FDAZ E
g S5 dWd@ o] A 604 o] 4] A} E= FE
stet g o] A8 4= gle AFFEolAl AHE3H] Sl 7
S Q1 AApof whe FIRkkTh [50,51]. 591 5 1 ool &
Grol4lo] glg o Al H A Hake] SFE FAIA 7= A
& 21w o] FDAE Mylotarg®o| sl &) v 317k =7}
2 9le}, 2ko] 34} H] i )2 A3 (SWOG S0106)-2- 20044
FDA 7}4: %91 M 2jo] njel Wyethol 23 A2 ic. 14
§F 27] A ofs) B7HE 84 % Mylotarg® 2 1:80]
#F W IFo ve) A H F4E&0] wot o] At F
QAT 201019 6 Wyethi= FDAS] Q.7 of wha} Ao
A A3t 20179 Wyeth= o]& A] ¥ 9] meta-analysis
of FAZFAANEH S 71X 280 FO] =S R ¥
7N 34 LA Al ] ALFA-0701 94 AlE 9] A& vpgho
2 1= 9 EU 591 918l okl 4133 ch 20179 99 FDA
FHATOZRE Q& okt [52].

4.4. Kadcyla® (ado-trastuzumab emtansine, Roche/Genentech)

Kadcyla®+= anti-HER2¢] trastuzumab} A| £ =4 °F& DM-1-3
SMCC A& AZA% F&A o]t} [13,22,34]. Kadeyla®7} A
22 5874 o) Yokt Qoluhel PA L 2l sz ALY
2H of| 2J8f -3l =] 3 DM-1°] tubuliny} Z 3= o] FA|EZ 9
$AH 29 A7) 9 Abgo] dojuitt (Fig 3(0)). 20134 FDA,
%3, W BUZ S HER2 9F4) 2 Hol4] 49 870) 2|2
A2 590S Tkt [53,54]. 20199 FDA=Z H-E| neoadjuvant
taxane Y trastuzumab Q. & x| & & & ALHA 2 Flo] Q=
HER2 &4 27] i eF 249 B A 8A 2% 5Ql3

st

4.5. Polivy® (polatuzumab vedotin, Roche)

Polivy®+= anti-CD79b%] polatuzumab®} v A A3 1} 5}
= MMAES val-cit 7] 2 9128 gl th A 22 48
A 7 A B Lol b 2] 4% T Baf mao] o)
277} B85 o] MMAEZ} W& 5 11 A 29 2312 A58}
of AZAAAE ettt (Fig 3(a)) [55,56]. ETH ben-
damustine, rituximab¥} B8 £ o] S E5|] | BA|EZ H=Z X
(Large B cell lymphoma) E-4F 2] 4|2 FDA (20194 69)
2 AT (20208 19)9] 591& QAT [57].

4.6. Padcev® (enfortumab vedotin, Seattle genetics/Astellas)

Padcev®+ anti-Nectin-42] enfortumabi} 0|4 43S 1}3]
SH= MMAES me-val-cit 972 92 gatilolch. Alx
2 A A WA doju gad Tl R
off &8l FA7F Z3ll = o] MMAEZ} & 53 Al 29 23515
A fjsto] MlZAAANE R (Fig. 3(a)) [58,59]. ¥4 1
A A7) 2016 o) H ¥l 0, PD-1 = PD-L12} A A
4 platinum-containing chemotherapy S B2 A4 = &

o] Q 2AFT| A 329} (urothelial Carcinoma) HA}o]| Tt X]
2A 2 291220199 129 FDARE €] urorch [60].

4.7. Enhertu® (fam-trastuzumab deruxtecan-nxki, Daiichi-
Sankyo/AstraZeneca)

Enhertu®= anti-HER2?] trastuzumabi} Topoosomerase 1 &
A A Q1 deruxtecanS tetrapeptide & # 2 443+ A o]t}
[61,62]. A2 = =84 wi 7l A S}7} dofubd 2l a4
off 23l F#7F 23l = o] deruxtecan©] W% topoisomerase
I oAste] |27k AbEE Tt 20199 129 FDAZFE &
A&7 Be Aold et S 184 o 2= gt ¢
A A AR HrE o E 5SSt [62].

4.8. Trodelvy® (sacituzumab govitecan-hziy, Inmunomedics)
Trodelvy®+= anti-TROP2¢! sacituzumabi} topoisomerase I
oA A el govitecanS Carbonate & 7| 2 A A sH H A o]},
Az = &4 w7 WA F dojud 7Rl S 5ol °
A7} £ 5 ] govitecano| B E| ™ topoisomerase [2 2] A|
Skof A|227F AFE T [63,64]. 2013 FDARFE| H]2x Al
3 ¢ (Non-small cell lung cancer, NSCLC), AA|E 5|9t
(Small cell lung cancer) & Z o] A A5 A G5 (Metastatic
triple-negative breast cancer, metastatic TNBC)o]| tjj gt 2 #j| 4]
ARAR HAE B8 2 E 9k [65]. o] 5 FHe] AL 7]
F2E 92 metastatic TNBC &4} 10878 tJALo 2 3F t}7]
T A YAAIE (NCT01631552)¢1 IMMU-132-019] 2
1= vl o 2 2020 42 FDAZ EE| metastatic TNBC %]
FA & 5 okt [63].

4.9. Blenrep® (Belantamab mafodotin, GlaxoSmithKline)

Blenrep®2 anti-BCMA?Ql Belantamabi} A|3xZZ4d A <1
monomethyl auristatin F (MMAF)E mc A2 J43% 43
Aot} [66,67]. Blenrep®©| BA| 3L /d <33} oF o] AgstH
Al = WA Sk o T g faf A2 F3 MMAFZ =
Hrh AlZzol A WEE MMAF= tlA] &8 U EHZES
| sko] Nl 25=7] GA] 9 A ZAFAARZE Aottt 202019
8 A 9 WA chdhA Z<4F(multiple myeloma) 2] &
£ 91t FE 2 A v FH Aol A 4l ko X

%2 20 ¥ anti-BCMA #| &4 o]t} [68].

5. 3A-F= HEA ML 5%

[«

FARE SlaIA s 7o
EAREEEERRE £
po uS Heom 9% U Ax
AR [2,12). 53] A 28 L 7]
NS E SR EELEER
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ARAADO)E
CEREEE NP
Aol (1], 27 ADCS) Ao A3 A7
53} oFE AHE 0] 419l AT 7 ADCO] FisS )
Hskean @) o7l okzel 591 ol AZAZ A8
olck. chorat A0 48, @A 0| A4 @ 44 opel g
52 Fo) Aok QA A%E N&HoR due
2 olAETh[3,19]. o 28GR o TAT} A4, 0] %
o} 9 A5t 52 e BeoHe 7120 vhol o Aloksl A}
g Ash=g] nlo] o MIA ST ol 5ol Ausha g
I, oF& 8 @7 of Tt 7] o] whz7] 4shar ik

O‘[‘ _lo
o‘:1 4l ﬂ.l-lﬂ

o i B oW S
¢ & |o

2

é% Jlofl it ‘ﬁ:HH‘*O] cheFshA Mg AL
f‘?}i] J-oF= AFAE AF st ol & 1% ?%17]
it B A7E A QI [10,12,46]. A of oF=
FA71715L P A o= k] flsf F Aol diet 2
£0] Qlth. 1 % Smart enzyme©. 2 E2]= GlyCLICK
(Genovis)= GlycNATORS} 37 34 (1gG)2] 4 g+ 917o]
9l5H= 22 9] conjugation 7Hs-31A4] B} [69.70]. GlyCLICK
+ deglycosylation, azide activation, CLICK Reaction 2] Z 3
oA I o= o] Fof A Ut o] &} 2 GlyCLICK &4:9]
Zge A 2he) BAS el nashn ZUE 4
FAE AT 5 e, GlyCLICKS thofeh 71E g4
= ABH| B SHRA AR HeH2 HA)
7Fe st dteh B3 FAA 25 AR A 25 el FA-&
2] 2 ¥ A (Dyne Therapeut1cs)7} e E] 521311] S AAF 2
= Agho] anpH oz A3 oz 7|t =i it

27} g7 oW payloadE A& ate] A S FolF= A
T dAl-ofE A Aol A Fagt FEoltt. - 0“”“ Al
A8HA (Rakuten Medical)E 3] AJAQIA}F =84 (EGFR)<|
AA7) T RS 690nmol 4] BASH Al7E e el 5
F Al AFES G=8 4= QltH[71,72]. o= o 919 A
73 22 o) gigh ] Eol& AP S 75k shal F w
g 9 ZWE 7)&S T3 cetuximab-IR700 conjugationS
ol gsto] 44 ARt Arol U 94 3] AT
AT} [73,74]. E3 %94—1— 29 2 E| = (Avidity Biosciences)
£ payload2 %]-8-310] DNA =+ RNAS 3402 S} A
SAR HEL 2 AT [3,71]. FA Q] A E L 23] AelA
= 2 A REYEHE Ads 2EF uet 2,
A, 2 FE S HIAEZM I anE 7 4 Qi
o] 9} & Toll like receptor(TLR) 2H-8-A| 9} -2 7}2ist H
o] 2= payloadE & #243 A o] AAA 7| =R
AJA AFo A HER2 %2 og 3sl= BDC-1001 (Bolt
Biotherapeutics)2] 3¢} &50] JZE Q) [75]. o= A
4 e A AT10] S48 $Esto] 2 Fopol et ST T-
cell W7l M Wk-g-& vEOP% A& HAFAT A A|
EZE 75 ZA4 5 AIA T cello| A Th1/CTL 7] AL 71
A1 71 ImmunoTAC™ (Silverback Therapeutics)©] & 115 Q)

rs‘:
1:1

lo

l

>~

ot oll A TLR8 2-8-A4 €] 74l o]
*ﬁP sto] Fe Folal T4 vlAl
ﬂ7§ = A 4i1€H” 0}01 A=A o) 2 é FolF0IT E
3t A JAFS<Q] magenta therapeutics©] ADC?_] MGTA-117
(CD117-amantin)> 13] —Eroii &390l ZERAEZEE 99%
ol A|AsL] 715AY] & E/\ﬂi«l Al *Oh— el
Ayzko] 7hs ok Ho ]l [77]. o] A ¥ ADCE F3t Y
717 48t 9 o] & ol F avtE wolF

ik,

W
N
o
N

o
2 .
o°|‘

FA|-oF = A oA oFaS A o= Aes] A
te Az Ao Fa3 P ‘—"‘5. & 3t
A M S T2 oF &
]7%],}— O]—X—]X‘] oz 7:]6‘1~0}_J:_ FJﬂ = Hl??]:
= EQ—T-L— ZWFskaL Qlek. o] FA e FAES
W SAHE L Al FA Sl A-8o] =t 2 A+
= A=l el ot o3& E4& 2L Qe

A2 UL AAR A= a3 *ﬂi A 5}
7b dofufof ghe. FA| oA A2 WASHE #ol7] 913l
o]ZE o] 3} (bispecific antibody)7} 7| E 12 1t} Medi-
mmune} Astrazeneca®]| A 72t <291 MEDI4267 (Trastuzumab-
META):> HER20| A = 7 9] H]GH o0 EZE 40 %
Sh= 2% uhetE X &) (biparatopic antibody)”7} HER2 4~-&
A EEV\H% = FEstal o5 Bl Al WS 2laE
trafficking @ )2 23S 1oz} [78,79]. E3 &
& 4 A} T g aF uhA QI CD63 Ei= APLP2, T2
Qlﬂ _/’\_.g_x] = Eo]é‘]- o] =ZE o]H 'Eﬂ—iﬂ = Zokﬁl—oj O]/K]J_}
A T A o m] A2 WA e A S Hols
t}. HER2E ¥ 2 © 23} trastuzumab} CD632] blspe(:1ﬁc
ADC (HER2xCD63-duostatin-3, Creative biolabs)7} =1
AAF 2208 A 227 oM EZ Eo|Fog XJ]DFO}
Al &l 7 et et aaE Hol53let [80].

o|5 A= A A S| ASS At A AHA 9
Yot A ol AAH T ok A 7] A7 H
Al 3z mi 7] Nl =73 (ADCC), 334 o4 Al 2 w74 Al
A4 (ADCP) @ 34| 024 AE 54 (CDCYS 48HA7]

7] 9138} Fe -‘%-‘H 33}, oA 22} (mogamulizumab, obinu-
tuzumab) 1 13 Clqe] 23 71 akA o] oFZo] 7t

3L Qlek [81, 82]. T3t gHA| 7HA R flo] AAH Hepo| =7t

ol Zafa ol osf ®elj 7] A7kA] A O] A
OFSIA] 7] = 71 & Zhe =k (Probody, BHA AoFHE)
= Y SolA el ddans ekl 4= Qltk CytomX thera-
peutics®} ImmunoGen©] 7]E-&¢] CX-2009 (Probody drug
conjugate, PDC)+= anti-CD166 probody2} DM47} A3tE &
8] (Praluzatamab-Ravtansine)= AAMA|E ¥4 58S U
AL CDI66WE ¢ £4T S A= M2 AR ¢
& 125 A Folt} [83].
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Table 4. Combining antibody-drug conjugates and other drugs

Company Trade Name Indication Progress
Polivy® .
Roche ) Relapsed/refractory diffuse large B-cell lymphoma FDA approval in June 2019
Bendamustine®
Adcetris® FDA Breakthrough Th Designation i
Seattle genetics Locally advanced and metastatic urothelial cancer reakiiirough “herapy Liesignation i
Keytruda® February 2020
Padcev®
Seattle genetics Locally advanced or metastatic urothelial cancer FDA approval in February 2020
Keytruda®
. Padcev® . . .
Seattle genetics Advanced urinary tract cancer FDA accelerated approval in April 2020
Keytruda®
U3-1402 Ad d metastati -small cell |
Daiichi-Sankyo vanee m.e astatic non-sma ce. Hng cancet Clinical contract with AstraZeneca in August 2020
Tagrisso® with EGFR gene mutation

A9 B E mst= o] S A7 EE o] 7] E 9 A
249 £¢€ 3558 7435t Hemlibra (emicizumab)o]| %91
< WokTh [84]. 3 SHAH Y E T8 84 BA4IE 9
o 2 7tE-8A O EFA S B A5k TNF =84 of] gt
A A4 A7} sl AT Qo) AEY £ 7
A EE F5h ﬂi 7hst FL s 24 zOﬂ At oA

(o]

=

Foll Higt A 7

o*O{

i | K}
ﬁﬂ%%%iqwdﬂwz%@zﬂw%ﬂWOMw
= & AoR 7|dEh

2 AR A AT QAT ook 3
AH-oFE AL Wel e AIA )

A EAY %?_‘:'J% H 9
anti-PD13}9] -8 Q@ Wo| TAlS Hh1l Qlt} (Table 4). &
ACE 0] B ATE Fol B4 ol ool 4 AT

AFHOH 237 AL w7 oleh. BB o AA L
UHMZE FH 02 sfjofgtrt 7]E ok A 2 5 A| ol Al
M &2-& A 2 5 A] 7N} A A @A H o
AA 2= Anti-CTLA4%Q] Ipilimuab (Yervoy®), Anti-PD19¢]
Nivolumab (Opdivo®)3} Pembrolizumab (Keytruda®) 12|31
anti-PDL1?] Atezolizumab (Tecentrig®), Avelumab (Bavencio®),
4 Durvalumab (Imfinzi®)7} o 2} o] o]= Nivolumabi}
Pembrolizumab-2 2019¢ A A 10 ofj & 2] k= o] So]Z Tt
= Wol AFE-E AL AT [9,85].

Ao} & AWl A (Seattle genetics)@} YU 0] of AH gt A w1}
ol (Astellas Pharma)ol| A 3% 7}¥3t Pedcev®(enfortumab
vedotin)2 3 A}9] anti-PD1 HYBJ-EAA A2l 7| E=T)
(Keytruda®, Pembrolizumab)@} H-&35}= QMO 7 n|x 7
FalPd e Aol a2dud s e s f8
S H7skar Ut} [86,87]. YA 1b2 7] AXE B
73.3%2] 2L ORRE Ho|1 Qlt}. 20194 6% FDAL: At
&3/ wIvHd At B Al ¥ ZF(DLBCL) 4 ¢l 24419
Z| 2 A2 Genentech®] POLIVY<Q} bendamustine, Rituxans
Wasll 27 awe 203t [88]. T3k 20208 29 FDA

7} 12} -7 o) A] cisplatin-based chemotherapyS 22 4= ¢l
= AA E7Hs e F4 AP B Hol4 a2 w9t $x o)
A 2E 95} Pedcev®e} Keytruda®2] &5 o] & 520 3th
2020 4 o] += Seattle genetics7} X3PA] & & /\1]:15 otof tff
3t 12} 2] &2 A Keytruda®@} ADC %] & A 9] Pedcev® =&
2| 20 i3l FDASQ] 714 401 A2 E &oldkoit} 2020 8
9 tholo| WA E EGFR 47 W02 2 Wal4 9
o] WA x2H of EAE o= AA 7Y 5<¢l HER3
FA -5 A (ADC) “U3-1402°2} of A E 2hA| W) 712] EGFR
Bl 2 Al7| VoA (TKI) A A Tagrisso2} -8 2.5 3 7Fst
= Aol T3t Aok ok Ert AU 7ket A A T o] A |
H2 A Ao F5 ATE Tl HE Ao IS A
AL A AYstar glow 55] A= A<} ﬂﬁ%
LA A| (Immune checkpoint inhibitor) B8 Q ¥ o] Wo] 2|
R
HABZAA A £
=4
El Aom, FA|-oFHE HAA Y 1P Y S FA
7] f1%t 44 WE A Aot S TEAA A el
ok $Apo) v, A3 9 8 a R ik g
Edz 3A- ‘”% Aokl B8 a9 55 A
g 4= 91t} [89,90].
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6. CONCLUSION
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]

|[SdA 2 A2 WS H A A 9 7H‘:'h A H A
P9 54 IAY Mz J=2e dA-oFE HEA7E A
)31 Qlth E3F 7|E tubulin A3} 2 DNA H3 QFE-of A
Topoisomerase 4| | &= oF&o] Sefj & a1 §loj 4] 3FA]|-oF &
AN e 3kl 115 S0l ek ol A

THE A A 2k -8 an S/ sto] whet 7] PA|-oFE A
A9 AE52 S Fgjd A= oA=L it 7154
S0} A28 o] 54, 12 3 0| A s eyl
BAE ol A E= A AT N N E SR
SHAT 247hS AR 02 AW gl A7A U BN
of Yol g FRU AT o4HY. BE AopAIEo]
7NHFa & Al(open innovation)2 Z3f ]oFE kS A3
SkaL Q7)o FA-oF s A = e o] 7| AL o] &
B2 ookt oS A5 4= 371 E 7Idekh

nz oot
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