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Extended Data Fig. 8 | See next page for caption.
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Extended DataFig. 8|Invitro and in vivo evaluation of the anticancer
efficiency of ABCs with different payloads on BT-474 cells or xenograft tumor
model. a. Cell viability studies for ABCs with different payloads compared to
their nontargeting BPs (top and middle row, from left to right: MMAE, SN-38, and
DOX; top row: 2 days incubation; bottom row: 5 days incubation) and different
ADCs (bottom row, from left to right: T-DM1and T-DXd, 2d or 5 dincubation).
Each datapoint represents the mean of three independent replicates
(n=3Dbiological replicates). b. BT-474 tumor volumes at day 40 for mice given
MMAE-based ABCs and non-targeted controls (n =4 mice/group). c. Exvivo

images of the tumors at day 40 for mice given MMAE-based constructs.

d. Enlarged Fig. 3d for tumor volume measurement with dose schedule illustrated
viagreen arrows (n = 6 mice/group). e. SDS-PAGE analysis of ABCs with DOX as the
payload. f. BT-474 tumor volumes at day 40 for mice given DOX-based ABCs and
non-targeted controls (n = 6 mice/group). g. Exvivo images of the tumors at day
40 for mice given DOX-based constructs. Results are presented as mean + SEM.
Statistical analysis was done using a 2-tailed ¢-test. For these statistical tests, NS
denotes non-significant; *, P< 0.05; **, P< 0.01.
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Extended Data Fig. 9 | Images of mice organs and xenografts examined after only visible in the PBS, MMAE-BP, and MMAE-IgG1 groups. Tumor-bearing mice
ABC treatments in the BT-474 xenograft tumor model. Tissue sections were were treated with MMAE-based constructs (5 mg/kg mAb; 1.7 mg/kg MMAE per
formalin-fixed paraffin-embedded (FFPE), stained with hematoxylin and eosin dose). Mice were dosed once a week for a total of 4 doses asiillustrated via green
(H&E), and evaluated by aboard-certified veterinary pathologist. a. No sign of arrowsin panel a of Fig. 3. Scale bar =300 um. For each representative histology
toxicity was observed in the heart, lung, liver, spleen, and kidney, supporting a image, tissue sections from 4 mice were analyzed independently, with 3 slices

good safety profile. b. Xenografts with different magnifications. Tumor cellswere ~ examined per mouse, yielding similar results across all samples.
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Reporting Summary

Nature Portfolio wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency
in reporting. For further information on Nature Portfolio policies, see our Editorial Policies and the Editorial Policy Checklist.

Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
Confirmed

IZ The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

< The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested
A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

|X’ A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
N Gjve P values as exact values whenever suitable.

|:| For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

|:| For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

XXX O OO0 000F

|:| Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection  Bruker Topspin 4.0 (NMR), Agilent ChemStation Rev. B. 04 03-SP1 (87) (LC-MS), Bruker Daltonics FlexAnalysis 3.4 (MALDI-TOF-MS), Wyatt
Dynamics 7.5.0.17 (DLS), Wyatt ASTRA 6.1 (GPC), SpectraMax M3 (UV absorbance, fluorescence, and cell toxicity assays), Perkin Elmer Living
Image 4.5 (IVIS), BD FACSDiva V9.0 (flow cytometry), Gatan Microscopy Suite Digital Micrograph 2.32.888.0 (cryo-EM)

Data analysis OriginPro 8, Persus V 2.0.7.0, BioGRID V 4.4.237, and GraphPad Prism (V 8.1.0 & V 9.5) for data analysis and plotting; MestReNova v12.0.4 for
NMR analysis; Perkin Elmer Living Image 4.5 for in vivo imaging analysis; Flowjo (V 10.9) for flow cytometry analysis; msAxel 1.0.5.2 for HR-MS
analysis.

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

All data supporting the findings of this study are available within the Article, its Supplementary Information, on Figshare (doi:10.6084/m9.figshare.29414048), and
can be obtained from the corresponding authors upon reasonable request.

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender This research did not involve any human participants.

Reporting on race, ethnicity, or  N/A
other socially relevant

groupings

Population characteristics N/A
Recruitment N/A
Ethics oversight N/A

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

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences |:| Behavioural & social sciences |:| Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size In vitro studies were done with n = 3/group, affording statistically significant means and standard deviations. In vivo studies were done with
n=4-8/group for each condition, affording statistically significant means and standard deviations.

Data exclusions  No data was excluded from the studies presented in this work.
Replication In vitro studies were done in 2 biological replicates. All attempts at replication were successful. In vivo studies were not replicated.

Randomization  Mice are randomized into study groups at the start of all studies. For in vitro studies, samples were randomly grouped for each experimental
condition.

Blinding In vitro and in vivo studies were blinded (researcher does not know the identity of study groups, mice are blinded by default).

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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Materials & experimental systems Methods

Involved in the study n/a | Involved in the study
Antibodies |Z |:| ChiIP-seq

|Z Eukaryotic cell lines |:| |Z Flow cytometry

|:| Palaeontology and archaeology |Z |:| MRI-based neuroimaging

|Z Animals and other organisms
[] clinical data

|:| Dual use research of concern

[] Plants
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Antibodies
Antibodies used All the antibodies in this study were purchased from commercial suppliers. Trastuzumab (Catalog #SIM0005, Clone: Trastuzumab),
|gG1 (Catalog #CP174), and anti-MUC1 (Catalog #BE0336,Clone: C595 (NCRC48) ) were purchased from BioXCell. IgG (from human
serum, Catalog #14506-50MG) was purchased from Sigma. The site-specific thiol-engineered Trastuzumab antibody was
manufactured by Biointron Biological USA Inc. via substitution of a glutamic acid in the heavy chain with a cysteine. Peroxidase
AffiniPure Goat Anti-Human IgG (Jackson ImmunoResearch) was used as the secondary antibody.
Validation All the antibodies are from commericial sources. The validation of the antibodies had been conducted by the supplier and they were

not further validated. The purity of all the antibodies was greater than 95% as determined by the supplier via SDS-PAGE. Anti-HER2
(Trastuzumab, RRID: AB_2894726) antibody was validated for use in research. Validation data confirms that this clone binds to its
target antigen and the validation information is available on the manufacturer’s website. Anti-MUCL(RRID: AB_2894756) has been
shown to suppress ovarian tumor xenograft growth in mice. Validation information is available on the manufacturer’s website. 1gG
from human serum was used as a standard in SDS-PAGE. IgG1 isotype control antibody reacts with hen egg lysozyme and has low or
no specific binding to any human sample.

Eukaryotic cell lines

Policy information about cell lines and Sex and Gender in Research

Cell line source(s) BT474 (ATCC, clone 5), HCC-70 (ATCC), SKBR-3(ATCC), SKOV-3(ATCC), MCF10A(ATCC), CAOV-3(ATCC)
Authentication None of the cell lines were authenticated other then by morphology.
Mycoplasma contamination All cell lines tested negative for mycoplasma contamination.

Commonly misidentified lines  no commonly misidentified cell lines were used in the study.
(See ICLAC register)

Animals and other research organisms

Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals NCR nude mice (8-12 weeks old)
Wild animals No wild animals were used in the study.
Reporting on sex Only female mice were used in this study, owing to the fact that male mice may fight more with each other, especially when carrying

diseases such as cancer.
Field-collected samples  No field-collected samples were used in the study.

Ethics oversight All experiments involving animals were reviewed and approved by the the MIT Committee for Animal Care (CAC).

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




Plants

Seed stocks Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Novel plant genotypes Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor

was applied.
Authentication Describe-any-atithentication-procedtres foreach seed stock- tised-ornovel genotype generated—Describe-any-experiments-tsed-to

assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.
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Flow Cytometry

Plots

Confirm that:
g 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 Detailed sample preparation are shown in the Method..
Instrument BD FACSymphony A3
Software The software FACSDiva (v.9.0) from respective instrument was used to acquire the data. FlowJo (v.10.9) was used for data
analysis.
Cell population abundance We used at least 10,000 cell counts for each sample.
Gating strategy Dead cells were excluded based on Zombie Yellow staining, and viable cells of interest were further analysed for cell uptake

quantification.

Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.






