TROP2 Expression and Therapeutic Opportunities in Inflammatory Breast Cancer
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RNA-seq data were analyzed using the BostonGene transcriptomic platform.
Tumor samples were obtained from the Morgan Welch IBC Registry and
related MD Anderson protocols under IRB approval. TROP2 expression was
qguantified and classified as high, medium, or low. A total of 71 IBC samples
were compared with 631 non-IBC tumors, including no-special-type (NST),
TNBC, and PAM50-matched subtypes (basal-like, luminal, and HER2-enriched).
Univariate analyses assessed expression differences across groups, and
progression-free survival (PFS) was evaluated in a subset of 11 IBC patients
treated with SG. No statistically significant difference in overall TROP2
expression was observed between IBC and non-IBC tumors. In subtype-
matched analyses, 15 of 22 basal-like IBC cases had TROP2 expression above
the median of basal-like non-IBC, though this was not significant. TROP2 levels
did not differ between HR+ and TNBC IBC subtypes (p = 0.67). Among SG-
treated patients, higher TROP2 expression trended toward longer PFS (mean
1142 vs. 983 days for high vs. low expressors), but the correlation was minimal
(r=0.084).

Introduction

R

% Inflammatory Breast Cancer (IBC) is characterized by rapid onset, dermal
lymphatic tumor emboli, and high rates of nodal and distant metastasis,
reflecting a uniguely inflammatory and immune-evasive tumor
microenvironment (TME).

% Antibody—drug conjugates (ADCs) have emerged as effective therapeutic
options in hard-to-treat breast cancers, notably sacituzumab govitecan (SG),
which delivers SN-38 via TROP2 (TACSTD?2) targeting.

** TROP2 is a transmembrane glycoprotein overexpressed in multiple
epithelial malignancies and associated with cell proliferation, migration, and
pOOr prognosis.

¢+ Early data from metastatic TNBC and HR+/HER2- trials (ASCENT, TROPIiCS-

02) support TROP2 as a clinically validated target, but its expression profile

and spatial distribution in IBC remain poorly characterized.

Based on this, we aim to:

1) Establish the consistency and spatial localization of TACSTD2/ TROP2
expression in IBC across molecular subtypes (TNBC, HR+/HER2—, HER2+).

2) Correlate TROP2 expression intensity and pattern with clinical-pathologic
variables, including response to neoadjuvant therapy and presence of residual
disease.

The MDACC IBC Team3, Wendy A. Woodward®#4, Bora Lim?3

Methods and Materials

0

Cohorts: IBC and non-IBC tumors were collected through the Morgan Welch
IBC Program and related M D Anderson registries under IRB-approved
protocols.

** RNA-seq Profiling: Transcriptomic data were analyzed using the BostonGene
platform, applying standardized normalization and subtype classification.

¢ TROP2 Quantification: TACSTD2 (TROP2) expression was categorized as
high, medium, or low based on normalized RNA-seq values.

** Comparative Groups: 71 IBC samples were compared with 631 non-IBC
cases, including NST, TNBC, and PAM50-matched subtypes (basal-like,
luminal, HER2-enriched).

+«* Statistical Analyses: Univariate tests evaluated differences in TROP2
expression across groups.

%+ Clinical Correlation: In a subset of 11 IBC patients treated with sacituzumab
govitecan (SG), progression-free survival (PFS) was analyzed relative to
TROP2 levels.

** Goal: To define the pattern and clinical relevance of TROP2 expression in

IBC and its potential as a predictive biomarker for ADC therapy.

—_— 12 Figure 1. TROP2 level Violin plots show A)

10 comparable TROP2 (TACSTD2) transcript
expression between IBC and non-IBC tumors
(NST). Red dashed line indicates cohort
median. B) same comparison between IBC and
no-IBC triple negative breast cancers (TNBCs).
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Table 1. TROP2 levels per transcriptomic measurement and PFS in IBC patients, treated with
Anti-TROP2 antibody drug conjugate, SG. TROP2 expression was called as low, medium, high using

median expression among TNBC tumors.
PFS (days) HR vs TN-IBC

TROP2 expression compared to TNBC NST

(Low/Med/High)

1 Med 958 TN-IBC
2 Med 862 TN-IBC
3 Med 1023 TN-IBC
4 High 1180 TN-IBC
5 High 1074 TN-IBC
6 Low 991 HR+IBC
7 Med 1128 HR+IBC
8 Low 975 TN-IBC
9 Med 1130 HR+IBC
10 Low 682 HR+IBC
11 High 1210 HR+IBC
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Figure 2. TROP2 expression level per molecular subtypes, A) basal-like IBC vs NST showed
numerically higher level in IBC compared to NST ; while luminal IBC had numerically higher
but not statistically significant. C) The HER2 enriched subtype had numerically lower level of
TROP2 but not statistically significant. None of levels showed difference. The TROP2 level in
IBC appear to be more homogeneous compared to NST.
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Figure 3. TROP2 expression level and the correlation with response prediction. Association
between TROP2 expression and PFS in SG-treated IBC. Scatter plot with mean + SD (orange line)
shows a mild, non-significant trend toward longer progression-free survival (PFS) with increasing
TROP2 expression. Transcript-level expression alone did not predict SG benefit, indicating that
TROP2 may be necessary but not sufficient as a response biomarker. B) Comparison of actual vs.
predicted outcomes in SG-treated IBC.. observed versus predicted outcomes highlight limited
predictive value of TROP2 transcript levels for therapeutic response, reinforcing the need for

integrated, multivariate modeling.

s TROP2 is consistently expressed across both IBC and non-IBC
tumors, supporting its potential as a therapeutic target in aggressive
breast cancer.

% No strong correlation was observed between TROP2 expression
levels and sacituzumab govitecan (SG) response.

s Transcript-level expression alone may be insufficient as a predictive
biomarker, particularly within the biologically homogeneous IBC
cohort, where TROP2 levels are uniformly high.

s Despite this, TROP2-directed strategies may retain therapeutic value
in HER2-negative IBC, offering an additional targeted approach in a
population with limited options.

+* Within IBC, TROP2 transcript levels alone did not predict response to SG,
suggesting that while target expression is necessary for ADC delivery, it is
not sufficient to determine benefit, likely reflecting the complex tumor
immune microenvironment (TiME) of IBC. We observed contribution of
TiME in response/clinical outcome in other studies.

+* The uniformly high TROP2 expression seen in IBC may reflect a ceiling
effect, reducing discriminatory power in predicting SG outcomes,
particularly in a relatively homogeneous cohort — yet providing new
therapeutic opportunity integrating TROP2 targeting as part of induction
therapy as example.

+* Basal-like IBC cases demonstrated slightly higher expression relative to non-
IBC counterparts, supporting the rationale for HER2-negative, basal-
enriched IBC subsets as potential candidates for TROP2-targeted strategies.

** The modest PFS trend in high expressors indicates that ADC efficacy may
depend on factors beyond expression, including drug internalization,
payload sensitivity, or microenvironmental resistance mechanisms.

Conclusions

s Transcript-level TROP2 expression did not predict sacituzumab
govitecan (SG) benefit, suggesting that expression alone may be
insufficient as a biomarker—particularly within the relatively
homogeneous HER2 negative IBC cohort, where TROP2 expression
appears uniformly high.

¢ Future multivariate and spatial transcriptomic analyses are warranted
to clarify how TROPZ2 integrates with immune and stromal features,
potentially improving patient selection for TROP2-targeted ADCs in
aggressive breast cancer subtypes.

s We plan to evaluate TROP2 as a potential biomarker for ADC
eligibility and a therapeutic target to improve outcomes in aggressive
IBC subtypes using larger dataset.
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