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Extended Data Fig. 2| Concomitant genomic alterations from central tissue-based NGS. CNV, copy number variant; D, ductal; INDEL, insertion and deletion; L,
lobular; ND, not determined; NGS, next-generation sequencing; SNV, single nucleotide variant.

Nature Medicine



Article https://doi.org/10.1038/s41591-024-03462-0

100 -

50 -

% change from baseline

-100 -

PIK3CA [T
RB1
FGFR1
ESR1
ATM
ARID1A
EGFR
BRAF
BRCA2
SMAD4
BRCA1
MAPK1
FGFR2
CCND1

SEER__= ==
Smai EESS

RAF1
CDH1 Mut Type
mMyc None

KIT L
[ SNV/INDEL only
CNV only

CDKA12

MTOR [ |
[ SNV/INDEL and CNV
[ IND

NTRK3
RHOA
KRAS

GATA3

NOTCH1
ARAF
AKT1
RET
PTEN

NTRK1

ROS1

ALK |
EZH2
SMO III
PDGFRA
NFE2L2 [l

FBXW?7
CDK6
HRAS

CDKN2A

MAPK3

CDK4
GNAS
NRAS

AR [

Gene

'-
T

[(DfofofcfcfofrfofrfripfpfLfLfifL[pfefefo[ofo[pfLfLfL]L]L]L]D

Histology

Patients

Extended Data Fig. 3| Waterfall plot vs concomitant gene alterations from PR, partial response; SD, stable disease; SNV, single nucleotide variant. Only
central blood-based NGS. CNV, copy number variant; CR, complete response; subjects who had baseline and post-baseline target lesion measurements are
D, ductal; INDEL, insertion and deletion; L, lobular; ND, not determined; NE, included (n=30).
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Extended Data Table 1| Summary of safety events in the HER2-mut MBC cohort

Total (N =31)
TEAE n (%)
Any TEAE 31 (100)
Treatment-related 30 (97)
Grade >3 TEAE 15 (48)
Tucatinib-related 9(29)
Trastuzumab-related 1(3)
Fulvestrant-related 0
Any serious TEAE 8 (26)
Tucatinib-related 3 (10)
Trastuzumab-related 0
Fulvestrant-related 0
TEAEs leading to discontinuation 2 (6)
Tucatinib 2 (6)
Trastuzumab 0
Fulvestrant 0
TEAEs leading to death 0

HER2, human epidermal growth factor receptor 2; TEAE, treatment emergent adverse event.
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Extended Data Table 2 | Listing of responses, histology, and HER2 mutations by local and central testing

Response Histology Local Testing Central Blood-Based NGS Central Tissue-Based NGS

CR Ductal (G778 mutation no mutation found INDEL V777 G778insGSP

CR Lobular L755P/S mutation INDEL L755 T759del INDEL L755 T759del
Central blood-based NGS INDEL _P780_Y781insGSP,

PR Ductal used for enrollment SNV V773M INDEL V777 G778insGSP
Central blood-based NGS

PR Lobular used for enrollment SNV S310F SNV S310F

PR Lobular L755P/S mutation SNV L755S no valid results

PR Lobular L755P/S mutation SNV L755S SNV L755S

PR Ductal L755P/S mutation SNV L755S SNV L755S

PR Ductal L869R mutation no mutation found no valid results

PR Ductal S310F/Y mutation no mutation found SNV S310Y

SNV_D211H, SNV_E698V,
SNV_S310Y, SNV_T733],

PR Lobular S310F/Y mutation SNV V697L no mutation found
PR Lobular S310F/Y mutation SNV S310F no mutation found
PR Lobular T7331 no valid results SNV T7331
SNV_E717K, SNV_T733],

PR Lobular T862S SNV T862S SNV T862S

Central blood-based NGS
SD Lobular used for enrollment SNV L755S no mutation found

D769Y,
SD Lobular V777L/M mutation SNV D769Y, SNV V777L SNV D769Y, SNV V777L
SD Ductal L755P/S mutation no mutation found SNV L755S
SD Lobular L755P/S mutation SNV L7558 no valid results
SD Lobular L755P/S mutation SNV L7558 no valid results
SD Lobular S310F/Y mutation SNV S310F no valid results
SD Ductal S310F/Y mutation SNV _S310F SNV S310F
SD Lobular T7331 SNV T7331 SNV T7331

V777L mutation, SNV_L755S, SNV_V777L,
SD Lobular L755P/S mutation SNV V777M SNV L755S, SNV V777L
SD Lobular V777L/M mutation no mutation found SNV G727A, SNV V777L
SD Ductal V777L/M mutation SNV _V777L no valid results
SD Lobular V777L/M mutation SNV V777L SNV V777L
PD Ductal A775, Y772 mutation INDEL A775 G776insY VMA INDEL E770 A771insAYVM

SNV_E717D, SNV_E992K,
SNV_L726I, SNV_L755S,

PD Ductal L755P/S mutation SNV T733L SNV_T733R no valid results
PD Ductal L755P/S mutation SNV L755S, SNV _S310Y SNV L7558

PD Ductal S310F/Y mutation no mutation found no mutation found
NE Ductal L755P/S mutation SNV L755S SNV L755S

NV Lobular L755P/S mutation no valid results SNV L755S

CR, complete response; del, deletion; ZER2, human epidermal growth factor receptor 2; INDEL, insertion and
deletion; ins, insertion; ND, not determined; NE, non-evaluable (post-baseline assessment is not evaluable); NGS,
next-generation sequencing; NV, not available (patient has no post-baseline response assessment); PD, progressive
disease; PR, partial response; SD, stable disease; SNV, single nucleotide variant.

Each row includes the best response from one patient and mutations detected by local and central testing.
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Extended Data Table 3 | HER2 altered domains: prevalence and response rates

Prevalence
% (n/N)

Response Rate
% (n/N)

Mutations Limited

Mutations Limited

Mutations Limited

Mutations Limited

90% CI: 65.6-95.8%

90% CI: 4.2-34.4%

90% CI: 21.2-63.6%

A to TyrKin Domain to Extracell Domain to TyrKin Domain to Extracell Domain
ssay
Local 78.6% (22/28) 21.4% (6/28) 36.4% (8/22) 50.0% (3/6)
oca
90% CI: 62.0-90.2% 90% CI: 9.8-38.0% 90% CI: 19.6-56.1% 90% CI: 15.3-84.7%
BNCS 69.6% (16/23) 17.4% (4/23) 37.5% (6/16) 50.0% (2/4)
i 90% CI: 50.4-84.8% 90% CI: 6.2-35.5) 90% CI: 17.8-60.9% 90% CI: 9.8-90.2%
T-NGS 85.0% (17/20) 15.0% (3/20) 41.2% (7/17) 66.7% (2/3)
90% CI: 13.5-98.3%

B-NGS, blood-based NGS testing by central lab assay; Extracell, extracellular domain of HER2; HER2, human
epidermal growth factor receptor 2; Local, local testing results; NGS, next-generation sequencing; T-NGS, tissue-
based NGS testing by central lab assay; TyrKin; tyrosine kinase domain of HER?2.

Nature Medicine



http://www.nature.com/naturemedicine

Article

https://doi.org/10.1038/s41591-024-03462-0

Extended Data Table 4 | HER2 L755 and S310 mutations: prevalence and response rates

90% CI: 21.7-60.6%

90% CI: 4.2-34.4%

90% CI: 11.1-71.1%

Prevalence Response Rate
% (n/N) % (n/N)
L755 Mutation(s) S310 Mutations(s) L755 Mutation(s) S310 Mutations(s)
Assay
Cocal 42.9% (12/28) 21.4% (6/28) 33.3% (4/12) 50.0% (3/6)
oca
90% CI: 26.9-60.0% 90% CI: 9.8-38.0% 90% CI: 12.3-60.9% 90% CI: 15.3-84.7%
e 47.8% (11/23) 26.1% (6/23) 36.4% (4/11) 50.0% (3/6)
) 90% CI: 29.6-66.5% 90% CI: 12.0-45.1% 90% CI: 13.5-65.0% 90% CI: 15.3-84.7%
40.0% (8/20) 15.0% (3/20) 37.5% (3/8) 66.7% (2/3)
T-NGS

90% CI: 13.5-98.3%

B-NGS, blood-based NGS testing by central lab assay; HER2, human epidermal growth factor receptor 2; Local,
local testing results; NGS, next-generation sequencing; T-NGS, tissue-based NGS testing by central lab assay.
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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.

[ ] Adescription of all covariates tested

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons
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|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)

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

X

|:| 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

X X X

|:| 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.
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Data collection  Clinical data: Medidata Classic Rave 2024.1.1.(electronic data collection), Suvoda (clinical supply management); Biomarker analyses:
Guardant360® CDx Test [Guardant, Redwood City, CA]), IHC (PATHWAY HER-2 [Roche, Tucson, AZ]), FISH (HER2 IQFISH pharmDx Assay
[Agilent, Singapore, Singapore]), tissue-based NGS assay (Elio Tissue Complete [PGDx, Baltimore, MD]

Data analysis All analyses except the biomarker analyses were performed with SAS, version 9.4 (SAS Institute, Cary, NC). Biomarker analyses were
performed with R, version 4.0.2 (R Core Team and the R Foundation for Statistical Computing, Vienna, Austria).

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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- 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

Upon request, and subject to review, Pfizer will provide the data that support the findings of this study. Subject to certain criteria, conditions and exceptions, Pfizer




may also provide access to the related individual de-identified participant data. See https://www.pfizer.com/science/clinical-trials/trial-data-and-results for more
information.
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Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
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Reporting on sex and gender Sex data were collected and 100% of the patients participating in the HER2-mut BC cohort were female (31/31).

Reporting on race, ethnicity, or  Ethnicity data were collected as part of baseline patient characteristics with the majority of patients not Hispanic, Latino/a, or

other socially relevant of Spanish origin and 48% White (15/31), 35% Asian (11/31), 3% Black (1/31) and 13% (4/31) not reportable.

groupings

Population characteristics No covariates are discussed in the protocol or SAP. Given the small sample size in each cohort, no subgroup analyses were
performed.

Recruitment All 31 subjects in the cohort were prospectively identified in alignment with the inclusion and exclusion criteria by Pls, Sub-Is,

and participating clinicians at 20 sites in 7 countries. All subjects signed informed consent prior to study participation.
Subjects were not paid for their participation in the trial. Protocol compliance may impact the results. Protocol deviations are
summarized in the manuscript.

Ethics oversight The protocol was approved by institutional review boards and ethics committees according to the practice at each
participating study site (as listed in the Supplementary Information).

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

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

Sample size The HER2-mut MBC cohort aimed to enroll 30 response-evaluable patients, a number calculated per the 90% exact Cl given a range of
expected cORR of 10% to 30%. One more patient was accrued than planned because one patient was initially deemed not response-evaluable
but was later found to be response-evaluable.

Data exclusions  Patients enrolled using central blood-based NGS rather than local testing to establish HER2 mutational and amplification status
were excluded from HER2 assay agreement.

Replication Not applicable. Analyses were performed during clinical investigations and as such were performed once.
Randomization  Open-label study. No randomization was utilized.

Blinding Open-label study. Blinding was not performed.
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Clinical data

Involved in the study

Eukaryotic cell lines

n/a | Involved in the study

|Z |:| ChiIP-seq
|:| Flow cytometry

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

Animals and other organisms

Dual use research of concern

Policy information about clinical studies

All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Clinical trial registration

Study protocol
Data collection

Outcomes

Plants

NCT04579380

The SGNTUC-019 protocol has been previously published (DOI: 10.1200/JC0.23.00606) and is available at this link: https://
ascopubs.org/action/downloadSupplement?doi=10.1200%2FJC0O.23.00606&file=protocol_JCO.23.00606.pdf

Data were collected from September 2021 to December 2022 at 67 academic research or cancer treatment centers in North
America, Europe and Asia.

The primary endpoint was confirmed objective response rate, defined at the proportion of patients with confirmed complete
response or partial response according to RECIST v1.1, per investigator assessment.

Secondary endpoints included disease control rate (confirmed complete or partial response, or stable disease per investigator
assessment), duration of response (confirmed complete or partial response per investigator assessment) progression-free survival by
investigator assessment, and overall survival.

Safety endpoints included type, incidence, severity, seriousness and relatedness of treatment-related adverse events, and were
graded according to the NCI-CTCAE 5.0. Treatment duration and discontinuations were also assessed.

Exploratory endpoints included concordance of HER2 alterations as detected by different testing methodologies and identification of
tumor-specific alterations associated with resistance to tucatinib.
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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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