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Figure S1A:  Schematic representation of the in vitro model
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Figure S1B: Observed (symbols) and in vitro model calibrated or predicted (lines) trastuzumab internalization data. (A) Model calibration: 125I- trastuzumab was incubated (gray shaded area) with SK-BR-3 breast cancer cells and cell surface, dissociated, internalized and catabolized radioactivity was measured (B) Model validation: Trastuzumab was incubated with BT-474 cancer cells and internalized trastuzumab was measured 
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Figure S2: Schematic representation of the mouse model
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Figure S3: Observed (symbols) and model calibrated (lines) plasma PK profiles for ADC and total antibody following single dose IV administration of (A) T-DM1 and (B) T-DXd at 3 mg/kg to non-tumor bearing mice. The model was used to fit the data for both ADCs simultaneously, and only deconjugation rate was allowed to vary between ADCs.
Observed (symbols) and model predicted (lines) plasma PK profiles following IV administration of (C) a maytansine with structural similarity to DM1 at 0.1mg/kg and (D) DXd at 1 mg/kg to non-tumor bearing mice. The model was used to fit the data for both payloads simultaneously, and only half-life was allowed to vary for each payload.
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Figure S4: Observed (symbols) and in vivo PK/PD model calibrated (lines) tumor growth inhibition by T-DM1 in KPL4 and BT474 xenograft mouse studies. 
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Figure S5: Global sensitivity analysis of Human T-DM1 model parameters. Latin hypercube partial rank correlation coefficient (LHS- PRCC) was performed to understand which parameters impacted tumor growth volume (summarized by AUC of tumor volume). Parameters shown had a Bonferroni-adjusted p-value > 0.05 and are ordered from greatest to least sensitive based on their PRCC value. Drug parameters (e.g. DAR) were sampled from a linear uniform distribution (red), while most system parameters (e.g. biological parameters) were sampled from a log normal distribution (blue). 

[image: ]
image6.png
(A) T-DM1 in BT474 (B) T-DM1 in KPL4

2500

2500

dose (mg/kg)
—0o— 0.0 —o— 5.0

dose (mg/kg) /
—0o— 0.0 —o— 3.0

- 2000 4 —— 3.0 g 20004 o 10 —e— 150
m m

e e

& 1500 & 1500

£ £

E 1000 E 1000

(@) (@)

> >

500 500

time (day) time (day)




image7.png
Tumor death time delay(d)
Tumor doubling time (d)
Max tumor killing rate
KC50 for tumor killing rate
SHER2 Half life

DAR

ADC/mAb permeability
ADC/mAb Half life

HER2+ cells in healthy tissues

-0.5

o

PRCC

0.5

Sampling distribution
. Linear Uniform

. Log Normal




image1.png
% 1Y ¢
(/*‘K,\ ol ).

Legend

\YI Antibody
‘)ﬁ’ ADC

-+ Payload
~{ Receptor

Cancer Cell

/ Payload Target





image2.png
Antibody Fraction

1.0

o
©

o
o

©
~

o
N

0.0

Hours

—=@= Extracellular Ab

Extracellular HER2:Ab
complex

=V |nternalized Ab
=== Ab metabolites





image3.png
% Internalized Trastuzumab

100

=@ |nternalized mAb

1

2 3 4
Hours (post-incubation)




image4.png
Tumor Cell Model

ofi f /
f Y £ })k\
X
’/‘/ '\\‘/(‘ c\eave t kendo

4 K
Q -
R, }5 VG

kdec

=,

kin,PL

‘*”‘PL

kln PL °" PL
koff PL

Legend

\Y'Antibody \)€ADC ~+ Payload /" Payload Target

~{ Receptor Cell  §»Tumor Volume

<

In Vivo Mouse Model

Keiim
Peripheral

4

kdec

Y

kelim,PL

Ko \ lDose

Central

kelim,PL

Tumor Disposition Model

RKrogh

Tumor Cell

Model

Dert





image5.png
(A) T-DM1 (3 mg/kg) (B) T-DXd (3 mg/kg)

102 102
—o— ADC 3

=@= ADC

—A— total Ab =—A— total Ab

concentration (ug/mL)
concentration (ug/mL)

0 7 14 21 28 35 42 0 7 14 21 28 35 42
time (day) time (day)
(C) Maytansine (0.1 mg/kg) (D) DXd (1 mg/kg)

102

. ~v— PL

= 10 -

= =

D 1g0 >

2" 2

S 107y &

S 07y S

© v ©

£ 107%4Vy £

() (]

8 103 8

Q o)

(@] (@)
1074

0 2 4 6 8

time (hour) time (hour)




