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HER2-targeted antibody-drug conjugates (ADCs)

Diaz-Rodriguez E et al. Cancers. 2021 Dec

B HER2 has been found to be amplified and overexpressed in a number of
human cancers, contributing to tumor development, cell cycle

progression, and cellular motility and growth.
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Frontiers in Molecular Biosciences. February 2022

ANTIBODY B Trastuzumab emtansine (T-DM1), Trastuzumab deruxtecan (T-DXd,
DS8201) and Disitamab vedotin (RC48) have been approved by the FDA.
TABLE 3 | Summary of anti-HER2 ADCs in clinical investigation.
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Mechanism of action of HER2 ADCs

STEP 2: INTERNALIZATION
ADC-HER2 complex intemalize via
receptor-mediated endocytosis.

STEP 1: BINDING
T-DM1 and T-DXd recognize
HERZ2 in cell surface.

STEP 4: CYTOTOXIC RELEASE STEP 3: LYSOSOMAL DEGRADATION
Cytotoxic agentinterferes with DNA or ADC degradation by proteases release
microtubule assembly resulting in cell death. the active cytotoxic metabolite.

Diaz-Rodriguez E et al. Cancers. 2021 Dec
Specific binding: binding of the monoclonal anti-HER antibody component to HER2

expressed tumor cells on the cell surface;

Internalization: ADC-HER2 complex is internalized by endocytosis;

Linker cleavage: linker cleavage by lysosomal proteases, the payload is released
Cytotoxic effect: high drug-to-antibody ratio(DAR) increases anti-tumor effect
ADCC effect: mediating killer cells to kill cancer cells directly

Bystander killing effect: the payload kills neighboring cancer cells with a low HER2
expression OncoWuXi Newsletter
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1. HER2 signaling blockade
2. Bystander cytotoxicity
3. Payload-mediated DNA relegation prevention,

generating single and double-strand breaks

NS Wy
r ';<’j~¢ﬁ‘ DAR=15
o‘;‘n /6\ S

Trastuzumab emtansine (T-DM1)

w7 (ED
"‘ﬁ:fw n,:f\!*\infrﬂi:«fﬁ:o DAR=17-8
e
XL Q‘u
~e {
Trastuzumab deruxtecan (DS-8201a) o

A 4

E i eS| { s 0. DAR=4
SORUL N s acnpanamanas
o o \‘

o

o5 N,

Disitamab vedotin (RC48)

FIGURE 2| Structures of trastuzumab emtansine (T-DM1), trastuzumab
deruxtecan (DS-8201a) and disitamab vedotin (RC-48).

Frontiers in Molecular Biosciences. February 2022



I Mechanism of resistance to HER2 ADCs

5. Defective HER2

1. Low HER2 levels internalization

2. Truncated forms
3. MUC4 expression }Y
4. ERBB2 mutations

6. Increase HER2
recycling

7. Alterations in
lysosomes

14. Altered microtubule/tubulin
complex and
chromosomal instability

13. Defective cell cycle
and other cell
pathways

9. NRG-HERS signaling
10. Increase of alternative RTKs

11. PIK3CA mutations
12. Low levels or loss of PTEN

Diaz-Rodriguez E et al. Cancers. 2021 Dec
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I Mechanism of resistance to HER2 ADCs
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» Some patients who have decreased HER2 expression showed

Cluster percentage

resistance to T-Dxd.
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» Resistance to T-Dxd may also be caused by the upregulation of
multidrug-resistant (MDR) signals or the metabolism of payload.
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Weng W et al. Cancer Discov. 2023 Apr
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Establishment of Enhertu-induced resistant NCI-N87 cell line e 3
In vitro validation
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Establishment of Enhertu-induced resistant NCI-N87 cell line e 3

In vivo validation

NCI-N87 Lung cancer
NCI-N87/Enhertu-R Lung cancer
NCI-N87

Tumor volume (mm?3)
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T-DM1
Enhertu
T-DM1
Enhertu
Enhertu
8001
=
£
(D)
£
=
g
S
£
5
|_
0

b

Days after the start of treatment

5 mg/kg, single dose 103.5%
3 mg/kg, single dose 100.36%
5 mg/kg, single dose 71.89%
3 mg/kg, single dose 22.73%
5 mg/kg, single dose 40.63%

NCI-N87/Enhertu-R

Vehicle, PBS, IV, QW x 3 times, n=6
Enhertu, 3mg/kg, IV, Single dose, n=5
T-DM1, 5mg/kg, IV, Single dose, n=4

Enhertu, 5mg/kg, IV, Single dose, n=5
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Establishment of Enhertu-induced resistant HCC1954 cell line B

In vitro validation
HCC1954 HCC1954/Enhertu-R B HCC1954/Enhertu-R cell line was established

through chronic exposure to 45 ng/mL of Enhertu.
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Establishment of Enhertu-induced resistant HCC1954 cell line e 3
In vivo validation

T-DM1 5 mg/kg, single dose 109.88%
HCC1954 Breast cancer
Enhertu 1 mg/kg, single dose 85.25%
T-DM1 5 mg/kg, single dose 51.11%
HCC1954/Enhertu-R Breast cancer
Enhertu 1 mg/kg, single dose 5.71%
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Establishment of Enhertu induced resistant NCI-H2170 cell line e 3
In vitro validation

B NCI-H2170/Enhertu-R cell line was established
NCI-H2170 NCI-H2170/Enhertu-R

through chronic exposure to 100 ng/mL of Enhertu.
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Establishment of Enhertu induced resistant NCI-H2170 cell line e 3
In vivo validation

T-DM1 5 mg/kg, single dose 68.47%

NCI-H2170 Lung cancer Enhertu 1 mg/kg, single dose -0.35%

Enhertu 3 mg/kg, single dose 69.27%

T-DM1 5 mg/kg, single dose 44.53%

NCI-H2170/Enhertu-R Lung cancer Enhertu 3 mg/kg, single dose 45.22%

Enhertu 5 mg/kg, single dose 54.03%
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