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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size
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Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.
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Validation

Although no statistical analysis was performed prior to performing experiments, sample sizes were determined by following methods for
similar experiments in the field reported previously by us and other groups (for example, Nat. Commun. 9, 2512 (2018), Mol. Cancer Ther. 17,
1494–1503 (2018), and Angew. Chem. Int. Ed. 56, 733–737 (2017)). These and other similar reports demonstrate the sample sizes are
adequate to assure statistical power.

One outlier from each of the following groups was excluded due to inconsistent readout:

Fig 3a: N297A trastuzumab, MMAF DAR 4 ADC, and MMAE DAR 6 ADC groups

Fig 3b: MMAE DAR 2 and MMAF DAR 2 ADC groups.

This was caused likely because these groups were placed on edge wells of 96-well plates.

No data or animals were excluded in in vivo studies.

All in vitro experiments were repeated as follows:

duplicate: cathepsin B cleavage

triplicate: cell-based ELISA, flow cytometry

quadruplicate: cell killing, clonogenicity, and inflammatory response

All attempts at replication were successful.

For in vivo studies, group assignments were as follows: n = 3 for MMAE DAR 4 ADC and n = 4 for other groups in PK study, n = 4 for tolerability
study, n = 3 for blood chemistry analysis, n = 4-6 for JIMT-1/MDA-MB-231 admixed tumor model treatment, n = 11 or 12 for HCC1954-TDR
tumor model treatment, and n = 3 for tumor targeting studies using dye conjugates. All animal studies were performed at once. We confirmed
the validity and reproducibility of all studies except the blood chemistry analysis with statistical analysis.

Samples/animals in all experiments were randomized to each group

The investigators were not blinded to allocation during experiments

Humanized mAbs (anti-HER2 and anti-TROP2 mAbs) were expressed in house (see Supplementary Notes). The other antibodies used
in this study were purchased from commercial vendors as follows: Mouse anti-MMAE/F mAb (LEV-MAF3) from Levena Biopharma;
goat anti-human IgG Fab–HRP conjugate (109-035-097), goat anti-human IgG Fc antibody (109-005-098), donkey anti-human IgG–
HRP conjugate (709-035-149) and goat anti-mouse IgG-HRP conjugate (115-035-071) from Jackson ImmunoResearch; mouse anti-
human ErbB-2 (CD340, HER2) Vio® Bright FITC (130-121-436) from Miltenyi Biotec; and rabbit anti-human HER2 mAb (2165S) from
Cell Signaling. The dilutions used for each antibody are described in the Methods section of the manuscript.

Humanized anti-HER2 mAb (human IgG1 with murine sequences in the CDR regions): validated for purity and molecular weight by
ESI-MS, HIC, and SEC analysis; validated in house for specificity and reproducibility by cell-based ELISA testing intact anti-HER2 mAb,
anti-HER2 ADCs, and blank sample (no ADC control) in HER2-positive KPL-4 and HER2-negative MDA-MB-231 cells.

Humanized anti-TROP2 mAb (human IgG1 with murine sequences in the CDR regions): used only for drug conjugation, validated for
purity and molecular weight by ESI-MS, HIC, and SEC analysis; not validated for antigen specificity.

Mouse anti-MMAE/F mAb (LEV-MAF3): used for ELISA as a detection antibody, validated in house for specificity, sensitivity, signal
linearity, and reproducibility utilizing conjugates with or without MMAE or MMAF, blank sample (no ADC control), samples without a
capture Ab, and serially diluted standards of each conjugate
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Instrument

goat anti-human IgG Fab–HRP conjugate (109-035-097): used for ELISA as a secondary Ab, validated in house for specificity,
sensitivity, signal linearity, and reproducibility utilizing blank sample (no ADC control), samples without a capture Ab, and serially
diluted standards of each conjugate

goat anti-human IgG Fc antibody (109-005-098): used for ELISA as a capture Ab, validated in house for specificity, sensitivity, signal
linearity, and reproducibility utilizing blank sample (no ADC control), samples without a detection Ab, and serially diluted standards of
each conjugate

donkey anti-human IgG–HRP conjugate (709-035-149): used for cell-based ELISA as a detection Ab, validated in house for specificity,
sensitivity, signal linearity, and reproducibility utilizing blank sample (no ADC control) and samples without cells

goat anti-mouse IgG-HRP conjugate (115-035-071): used for ELISA as a tertiary antibody, validated in house for specificity, sensitivity,
signal linearity, and reproducibility utilizing conjugates with or without MMAE or MMAF, blank sample (no ADC control), samples
without a capture or secondary Ab, and serially diluted standards of each conjugate

mouse anti-human ErbB-2 (CD340, HER2) Vio® Bright FITC (130-121-436): used for flow cytometry, for QC and references see https://
www.miltenyibiotec.com/US-en/products/erbb-2-cd340-antibody-anti-human-24d2.html#vio-bright-fitc:100-tests-in-200-ul

rabbit anti-human HER2 mAb (2165S): used for IHC, for QC and references see https://www.cellsignal.com/products/primary-
antibodies/her2-erbb2-29d8-rabbit-mab/2165

JIMT-1 (AddexBio), JIMT-1(MDR1+) (generated in house), HCC1954 (ATCC), HCC1954-TDR (generated in house), SKBR-3
(ATCC), THP-1 (ATCC), KPL-4 (provided by Dr. Junichi Kurebayashi at Kawasaki Medical School), MDA-MB-231 (ATCC), HepG2
(ATCC), and HEK293 (ATCC)

ELISA for HER2 binding (KPL-4, MDA-MB-231), HER2-specific cell killing assay (JIMT-1, JIMT-1(MDR1+), HCC1954, HCC1954-
TDR, SKBR-3, THP-1, KPL-4, MDA-MB-231, HepG2, and HEK293) and/or increased resistance to hydrophobic
chemotherapeutic agents (JIMT-1, JIMT-1(MDR1+), HCC1954-TDR). THP-1 was purchased from ATCC and used without
authentication

All cell lines were periodically tested for mycoplasma contamination and tested negative.

No such cell lines were used in this study

Female 6"8 weeks old CD-1® IGS mice (Charles River Laboratories, Strain Code: 022); Female BALB/cJ mice (5"6 weeks old, The
Jackson Laboratory, Stock No: 000651); female NU/J mice (4"8 weeks old, The Jackson Laboratory, Stock No: 002019)

The study did not involve wild animals

The study did not involve samples collected from the field

All procedures were approved by either the Animal Welfare Committee of the University of Texas Health Science Center at Houston
or the MD Anderson Cancer Center Institutional Care and Use Committee and performed in accordance with the institutional
guidelines for animal care and use.

HCC1954 and HCC1954-TDR cells were plated in a 6-well plate (3x10^5 cells/well) and incubated for 48 hours. Cells were
harvested and resuspended in cold FACS buffer (PBS containing 1% FBS and 0.1% sodium azide) and then incubated with 2 !L
of anti-ErbB-2 (CD340) Vio® Bright FITC (Cat. No.: 130-121-436, Miltenyl Biotec) for 20 min on ice. The cells were harvested,
washed with cold FACS buffer three times and then analyzed using flow cytometry.

Gallios Flow Cytometer (Beckman Coulter)




