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• FD1 (ZD06519) was selected from a library of ~ 100 compounds, 
based on its favorable in vitro ADME/DMPK profile, in vivo efficacy 
and superior tolerability observed in rodents and NHP.

• Investigational new drug (IND) application for ZW191 (FRa ZD06519 
DAR8 ADC) cleared by FDA in July 2024.

• GPC3 (ZW251) and NaPi2b (ZW220) ADC INDs planned for 2025.

• Antibody-drug conjugates (ADCs) have emerged as an effective and 
promising class of anticancer therapeutics. Over the past 40 years, >370 
ADCs have entered the clinic, culminating in 11 FDA approvals to date.
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Library synthesis, payload in vitro cytotoxicity, and ADC generation

Drug-linker structures and in vitro potency of HER2 conjugates (bystander assay)

In vitro spheroid assay, in vivo efficacy in JIMT-1 (HER2 ADCs), and rodent tolerability (FRa ADCs) 

Library synthesis
(n ~ 100)

Payload potency

ADC properties

Bystander assay

Refined in vitro assays

Plasma stability

In vivo efficacy and PK
(n = 10)

Murine high-dose screen
(n = 6)

Rat tox study 
(n = 4)

NHP tolerability
(n = 2)

mAb = trastuzumab 
conjugation = cysteine

DAR = 8
• Small-molecule (usually)
• Mechanism of action
• Potency
• Bystander activity
• Drug to antibody ratio 

(DAR)
• PK/exposure

Antibody

Linker

Payload

• Cleavable vs. non-cleavable
• Conjugation chemistry
• Stability
• Hydrophobicity

• Pharmacokinetics
• Affinity
• Internalization
• Tumor penetration
• Fc binding profile
• Glycan profile

ADC mechanism(s) of action

• In the clinic, ADCs do not significantly increase the MTD of their conjugated 
drugs.1 Instead, when dosed at or near their MTDs, ADCs exhibit higher 
efficacy compared to their corresponding small molecules.1

TOPO1i ADC clinical landscape

Drug-linker synthesis
and bioconjugation

• Historically dominated by microtubule inhibitors, ~half of the ADCs currently 
in clinical development harbour a topoisomerase-1 inhibitor (TOPO1i) payload.

• TOPO1i ADC payloads are dominated by 
exatecan and its derivatives (e.g., DXd, 
SHR9265, Ed-04, and others) as well as 
other known and novel camptothecins.

• TOPO1i platforms differentiate by their 
payloads and other parameters (e.g. DAR, 
linkers, stabilities, cleavage sequences). 

• Irrespective of the target, radiolabeled antibodies show high normal tissue 
distribution and generally <1% tumor uptake in humans.2
• ADC efficacy is likely driven by a combination of antigen-mediated (targeted) 

delivery, bystander effect, and circulating payload exposure.1,3

Clinical TOPO1i ADCs:

ADCs with Zymeworks TOPO1i DLs: 
ü No aggregation for DAR8
ü Hydrophilic, monomeric
ü Robust freeze thaw stability
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Figure 1. (left) Conventional “magic bullet” target-mediated payload delivery. (right) Payload (DXd) concentration over time after single dose 
of Enhertu (trastuzumab deruxtecan). Data from DESTINY-Gastric01. Payload half-life extended from hours (typical small-molecule) to days.

Other payloads (representative):

Drug-linker (DL) design: 
• Clinically validated GGFG cathepsin cleavage sequence
• Attached via a hemiaminal (AM) linkage to alcohol on 

C7 substituent (FD1-FD3, and FD5) or direct onto C10 
aniline group (FD4-FD7)

• Two maleimides investigated: MT and MC 

Figure 2. (left) Platform discovery workflow. (right) Potency/hydrophobicity profile of FD library (circles and stars) and benchmark payloads (purple triangles).
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In vitro bystander assay:

Viability of Ag- cell line determined by flow cytometry
Viability of Ag+ simultaneously measured (~80-100% cytotox.; not shown) 

UnstableLower 
bystander!

Figure 5. A) JIMT-1-human fibroblast spheroid cytotoxicity assay. B) DAR8 ADCs in Balb/c nude mice implanted with HER2 expressing 
JIMT-1 cells. C) In vitro spheroid assay correlation with in vivo tumor growth inhibition (JIMT-1). D) PK analysis of ADCs. 

Peak 
No.

R.T. 
(min)

m/z
[M+H]+

Mass 
shift
(Da)

Mass
error

(ppm)
Biotransformation

Percentage peak area at 90 min  (MS)

Mouse Rat Monkey Human

M1 6.60 514.162 15.994 0.3 Mono-hydroxylation 0.40% 0.1% 2.8% 18.9%

FD1 8.14 498.166 0.000 -0.3 Parent drug 90.0% 92.6% 78.4% 72.8%

M7 10.64 452.161 -46.005 -1.2
Hydrolysis + de-carboxylation 
+ de-hydration + 
de-hydrogenation

5.8% 2.2% 8.3% 3.5%

• M7 is major metabolite in rodents and monkeys; M1 in human microsomes.
• CYP profiling revealed FD1 is a substrate for CYP2D6. 

Table 2. Major (>2%) metabolites of FD1 in microsomes. 

Figure 3. Structures of C7 hemiaminal (AM) linked payloads, C10 amide-linked payloads and controls (DXd and DXd2 drug-linkers). Figure 4. Viability of antigen negative MDA-MB-468 cells treated with 1 nM ADC when grown in monoculture (orange) or in co-culture with high HER2 expressing 
SK-BR-3 cells (brown). T-DL4 (FD3) and T-DL13 (FD6) showed instability in mouse plasma after 7 days, other DLs showed no instability after 7 days. 
 

Metabolism of FD1 (ZD06519)  

~80%

~50%

Figure 6. A) Tolerability in 8-week-old non-tumor bearing Balb/c mice following IP injection of either 60 mg/kg or 200 mg/kg of ADC.  Three animals were included per group and body weight loss is 
represented as the % change from baseline. B) Tolerability of ADCs in female Sprague Dawley rats following IV injection at either 30, 60, or 200 mg/kg on day 0 and day 21. Six animals were included per 
group and body weight loss is represented as the % change from baseline. FRa = folate receptor alpha. 

Group Test Article DAR Dose 
(mg/kg) Tolerated?

1 Vehicle - - Y
2

mAb-DL8 (DXd) 8
30 Y

3 80 N
4

mAb-DL2 (FD1)
4

60 Y

5 120 Y
6

8
30 Y

7 80 N
9

mAb-DL12 (FD5)
4

60 Y

10 120 N
11

8
30 Y

12 80 N
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Drug Dose

Weeks

Drug Dose

• DL2 (FD1) chosen as lead drug-linker platform for its superior tolerability at 
120 mg/kg (DAR4) versus DL12 (FD5).

Necropsy

Table 1. DL2 (FD1) and DL12 (FD5) evaluated in a two-dose non-GLP NHP toxicology study (at both DAR4 and DAR8) and compared with 
DAR8 DL8 (DXd).
 

Two lead DLs

ZW191 mAb (FRa) 
DAR = 4 or 8
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Lead TOPO1i drug-linker

C7 hemiaminal linked payloads

C10 amide linked payloads
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• FD5 ADCs: DL12 showed less 
BWL than DL6 at 200 mg/kg.

• Although superior efficacy of 
FD4 ADC was observed, it was 
poorly tolerated at 60 mg/kg in 
both mouse and rat. 

N
N

O

O
HO

Me

F

HN

O O
HO

O

CYP2D6

N
N

O

O
HO

F

HN

O O
HO

O

HO

N
N

O

O
HO

F

HN

O O
TBSO

O

HO

O

NH2F

O

O

M1ZD06519
(FD1)

1. PyBOP, DIPEA 
    THF then NaBH4
2. 20% TFA in DCM

5 steps

Ex
at
ec
an

DXd

YL0014

SHR9265

Ed-04SN
-3
8

AZ
14
17
01
32

KL
61
00
23P1

021
A-1
743
332

MF-6
DDDXd

MH30010008
AMDCPT
BCPT02
P1003

LSN3889710

TopoIX

CPT113

KL610348

ZD06519

Undisclosed

BA
T8

00
6

FR
α

BA
T8

00
7

N
ec

tin
4

BA
T8

00
8

TR
O

P2
BA

T8
00

9
B7

H
3

BA
T8

01
0

H
ER

2
IB

I3
43

CL
DN

18
.2

IB
I3

00
1

B7
H3

; E
G

FR
M

91
40

CE
AC

AM
5

AM
T-

25
3

M
UC

18
AM

T-
56

2
HE

R3
CU

SP
06

CD
H6

PR
O11

84
FR

α
PRO11

60
CD70

LY41
01

17
4

Nec
tin

4

LY41
70

15
6

FRα

MGC026

B7H3

OBI-992

TROP2

TUB-040

NaPi2b

Trastuzumab deruxtecan

HER2

Datopotamab deruxtecan

TROP2

Patritumab deruxtecan

HER3

Ifinatamab deruxtecan

B7H3

Raludotatug deruxtecan

CDH6

DS-6157*
GPR20
DS-3939

MUC1
FDA022

HER2
FZ-AD004

TROP2
FZ-AD005 

DLL3
JSKN-003HER2
GQ1005HER2XNW27011CLDN18.2XNW28012TFHBM9033MSLNYL201B7H3YL202HER3YL205NaPi2bYL211cMETHLX42EGFRHLX43

PDL1
ZL-1310
DLL3

Trastuzumab rezetecan

HER2

SHR-A1904

CLDN18.2

SHR-A1912

CD79b

SHR-A1921

TROP2

SHR-A2009

HER3

SHR-A2102

Nectin4

HS-20089

B7H4

HS-20093

B7H3

HS-20105

TR
O

P2

BL-B01D1

EG
FR

; H
ER

3

BL-M
02D1

TR
O

P2

BL-M
07D1

H
ER

2
BL-M

11D1
C

D
33

BL
-M

05
D1

C
LD

N
18

.2

BL
-M

14
D1

D
LL

3

Sa
ci

tu
zu

m
ab

 g
ov

ite
ca

n
TR

O
P2

La
be

tu
zu

m
ab

 g
ov

ite
ca

n*
C

EA
C

AM
5

ES
G

-4
01

TR
O

P2

FD
A0

18
TR

O
P2

AZ
D5

33
5

FR
α

AZ
D8

20
5

B7
H4AZ

D9
59

2
EG

FR
; c

M
ET

AZ
D9

82
9

CD
12

3

SK
B2

64
TR

OP2SK
B31

5
CLD

N18
.2

SKB41
0

Nec
tin

4AMT-11
6

CD44
v9DB-13

05

TROP2DB-1311

B7H3
DB-1310

HER3
ABBV-400

cMET
ABBV-706

SEZ6
ABBV-969

SEZ6
7MW3711

B7H3

9MW2921

TROP2

TQB2102
HER2

TQB2103
CLDN18.2

MHB036C
TROP2

MHB088C
B7H3

SGN-35C
CD30

SGN-CEACAM5C
CEACAM5

DM001EGFR; TROP2

DM005EGFR; c-MET

DB-1303HER2

LY4052031Nectin4

PBI-410TROP2

DXC-006CD56

SKB518 PTK7

ZW191FRα

DB-1312B7H4

JSKN016

TROP2; HER3

ACR2465T4

SYS6010
EGFR

SIBP-A13
HER3

BGB-C354

B7H3
MRG006a

GPC3
SHR-7631

Undisclosed
AMT-676

CDH17
IBI129

B7H3
IBI130

TRO
P2

IBI133
HER3

IBI354
HER2

IBI3005

U
ndisclosed

PHN
-010

U
ndisclosed

HB0052
C

D
73

SHR-1826
cM

ET

CX-2051
EpC

AM

107 ADCs

0 7 14 21
0.1

1

10

100

1000

10000

Time post dose (days)

C
on

ce
nt

ra
tio

n 
(n

M
)

Payload IC50

Payload PK
ADC PK

Target-mediated 
internalization

Endosome

Cancer 
   cell

Lysosome

Bystander 
effect

Payload exposure 
above its IC50

N
N

O

O
HO

O

F

Me

NH

DXd 
(Enhertu payload)

O
OH

SN-38
(Trodelvy payload)

N
N

O

O
HO

OHO

N
N

O

O
HO

O

F

Me

NH
R

O
OH

Ed-04

O
OH

SHR9265

O
OH

D
D

DDDXd

Exatecan

H

R =

N
N

O

O
HO

O

N
SO2Me

N
N

O

O
HO

O

O

O

A-1743332

NH2

KL610023

Exatecan and 
its derivatives

N
N

O

O
HO

OH2N

AZ14170132

N
N

O

O
HO

O

O

O

HO

YL0014

N
N

O

R3

F

O

O
HO

R1

R3 = Me
R3 = OMe
R3 = NH2

R1 = amines, ureas, carbamates, 
          sulfonamides, amides, etc.

7
10

N
N

O

O
HO

Me

F

HN

H
N O

HO

O
N

N
O

O
HO

Me

F

HN

O O
HO

O

N
N

O

O

O
HO

Me

F

HN
S O
O

HO

N
N

O

O
HO

H2N

F
O

N
N

O

O
HO

H2N

F
O

HO

N
N

O

O
HO

H2N

F
O

H2N

N
N

O

O
HO

H2N

F
O

N

FD1 FD2

FD3

FD6

FD7

FD4

FD5

N
N

O

O

O
HO

Me

F

HN
S O
O

O

N
N

O

O

O
HO

F

HO

N
N

O

O

O
HO

F

H2N

N
N

O

O

O
HO

F

N

N
N

O

O
HO

Me

F

HN

O O
O

O

N
N

O

O

O
HO

F

H2N

O

N
N

O

O

O
HO

F

H
N

N
H

H
N

H
N

H
N

H
N

H
N

N
N

O

O
HO

Me

F

HN

H
N O

O

O

N
H

DL4 = MT-GGFG-AM-FD3DL1 = MT-GGFG-AM-FD1
DL2 = MC-GGFG-AM-FD1

DL5 = MT-GGFG-AM-FD5
DL6 = MC-GGFG-AM-FD5

DL3 = MT-GGFG-AM-FD2

DL11 = MT-GGFG-FD5
DL12 = MC-GGFG-FD5

DL13 = MT-GGFG-FD6 DL14 = MT-GGFG-FD7DL9 = MT-GGFG-FD4
DL10 = MC-GGFG-FD4

N
N

O

O
HO

Me

F
O

DL7 = MT-GGFG-AM-DXd
DL8 = MC-GGFG-AM-DXd
           (Deruxtecan)

NH

O
ON

H

N
N

O

O
HO

Me

F
O

NH

O
N
H

DL15 = MP-PEG2-GGFG-DXd2


