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Key Takeaway Points/Conclusions:

MammaPrint H2 tumors exhibit a heightened immune active state compared to MammaPrint
H1 tumors among hormone receptor positive (HR+), HER2-negative (HER2-) early-stage
breast cancers

The presence of immune cells and upregulation of genes involved in antigen presentation,
which are critical in eliciting T- and B-cell activation, may explain improved response rates to
immunotherapy observed in MammaPrint H2 tumors

Selecting patients with HR+ HER2- early-stage breast cancer for immunotherapy treatment
based on grade or percent estrogen receptor positivity (ER%) alone may exclude patients
likely to benefit. Conversely, patients with high grade tumors that are not MammaPrint H2
may be at risk of toxicities associated with overtreatment

These data support the ongoing SWOG2206 clinical trial in evaluating the impact of
neoadjuvant chemo-immunotherapy on rates of pathologic complete response and invasive
disease-free survival in HR+ HER2- early-stage breast cancer with MammaPrint H2 tumors
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Neoadjuvant immunotherapy in HR+HER2- breast cancer

« Patients with clinically and genomically high-risk HR+HERZ2- breast cancer
continue to have 20% recurrence risk despite current adjuvant therapies (i.e.,
chemotherapy [CT], CDK4/6i)

» The addition of immune checkpoint inhibitors to neoadjuvant CT in HR+HER2-
breast cancer has been evaluated in Phase Il clinical trials (CheckMate-7FL
and KEYNOTE-756)

= These trials used clinical stage, tumor grade (grade 3), or ER% (< 10%) to
select patients with high risk for recurrence for treatment on study

« Genomic classifiers predicting recurrence risk, such as MammaPrint® 70-gene
signature, may offer enhanced precision in identifying HR+HERZ2- breast cancer
patients who benefit from chemotherapy and immune checkpoint therapy

References: Loi et al. Ann Oncol 2023; Cardoso et al. Ann Oncol 2023
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70-gene MammaPrint test: Implications for ET and CT Decisions

« MammaPrint (MP) classifies patients with HR+HER2- early breast cancer as having
an Ultra Low, Low, High 1, or High 2 Risk of distant recurrence
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MammaPrint High 2 and neoadjuvant immunotherapy

« |-SPY?2 trials demonstrated improved pCR when immune checkpoint inhibitors were
included with neoadjuvant chemotherapy (nCT) in MP High 2, HR+HER2- tumors

Immunotherapy (10) arm PCR% in control (nCT) and 10

High 1 High 2
Control 1O A Control 10 A
Pembrolizumab 13% 18% 5% 21% 61% 40%
Pembrolizumab + SD-101 10% 17% 7% 21% 45% 24%
Durvalumab + Olaparib 9% 10% 1% 22% 66% 44%

« The currently enrolling phase |ll randomized trial SWOG S2206 (NCT06058377) assigns
patients with ER+HER2-, MP High 2 breast cancer to durvalumab + nCT vs nCT alone

Reference: Nanda et al., JAMA Oncol, 2020; Wolf et al., Cancer Res, 2022; Pusztai et al., Cancer Cell 2021
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Breast Cancer
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Study Objective

Characterize the underlying biology that mediates immune therapy response in
HR+HER2- early breast cancers classified as MammaPrint High 2, an
immunotherapy biomarker in SWOG 2206, using the FLEX Study

« Characterize clinicopathologic features associated with MammaPrint High 2

« Evaluate gene expression levels to define immune biology in High 2
(BluePrint Luminal and Basal subtypes) vs High 1 tumors

* |nnate and adaptive immunity cell types
= Antigen processing and presentation pathway

* Immune checkpoint PD-1 and PD-L1 expression
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FLEX Study Overview

FLEX (NCT03053193) is a prospective real world evidence study designed to support
investigator-initiated breast cancer research through the curation of paired full

transcriptome and clinical data.

Enrolls stage I-lll breast cancer patients who receive standard of care MammaPrint

Patient Eligibility:

+ Stage I|-lll breast
cancer

* Male or female

« > 18 years of age

* New primary lesion

* Any receptor status

Exclusion Criteria:

+ Metastatic or
recurrent disease
« Stage 0 disease

Genomic
@ Low Risk
AGENDIA

MAMMAPRINT

Luminal-
type
Basal-
AGENDIA

BLUEPRINT

)

HER2-type
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Methods

- Patients: 2916 patients from FLEX with MammaPrint High Risk, HR+HER2- early
breast cancer

« Molecular Classification:

= MammaPrint High Risk tumors stratified into High 1 (Index 0.00 to -0.569) or
High 2 (Index -0.570 to -1.00)

= 80-gene molecular subtyping signature, BluePrint, further classified High Risk
tumors as Luminal-Type or Basal-Type
* Immune characterization of High 2 relative to High 1

* Immune Cell abundances were defined by the gene-signature based method,
xCell, and differences were determined by t-test (adjusted p-value <0.05)

= Gene expression of the KEGG pathway genes “antigen processing and
presentation” and the expression of PD-1 and PD-L1 between High Risk groups
was determined by use of the R package Limma

References: Aran et al., Genome Biology 2017; Ritchie et al., Nucleic Acids Research 2015.
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Clinical
Characteristics

79% of tumors were MP High 1
21% of tumors were MP High 2

Patients with MP High 2 tumors more likely
to be younger compared to High 1

MP High 2 more likely to be grade 3
« 30% of MP High 2 were Grade 1-2
« 53% of all Grade 3 were MP High 1

MP High 2 tumors more likely to have low
ER staining

= 83% of High 2 tumors had ER% >10%

Characteristic, n (%)* MP High1 MP High2 P-value
*unknown excluded (n=2292) (n=624)
> 50 yrs 1739 (76.4%) 423 (68.1%) <0.001
Menopausal Status
Pre-/Peri- 475 (22.0%) 170 (29.2%) <0.001
Post- 1689 (78.1%) 412 (70.8%) '
Race
White 1778 (82.4%) 404 (69.9%)
Black 229 (10.6%) 112 (19.4%)
Latin American 72 (3.3%) 34 (5.9%) <0.001
AAPI 67 (3.1%) 25 (4.3%)
Other 2 (0.6%) 3 (0.5%)
T Stage
T 943 (62.3%) 199 (45.2%)
T2 493 (32.6%) 199 (45.2%) <0.001
T3 55 (3.6%) 27 (6.1%) '
T4 2 (1.5%) 5 (3.4%)
N Stage
Node Negative 1156 (80.4%) 313 (74.2%) 0.021
Node Positive 282 (19.6%) 109 (25.8%) ’
Grade
G1 361 (16.4%) 10 (1.6%)
2 rSEeto e —103(26"7%r—1 <0.001
—as HG5 (22 5Vt ST (T OV
ER% Staining
T=10% D) s n 1
—T% AR SR B R e
BP Molecular Subtype
Luminal B 2269 (99.0%) 348 (55.8%) <0.001
Basal 23 (1.0%) 276 (44.2%) '
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MammaPrint High 2 tumors have increased innate immunity
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* MP High 2 tumors had significantly
higher abundance of antigen
presenting cells (APCs) compared
to MP High 1 tumors:

M1 macrophages
e Activated Dendritic Cells

« Compared to MP High 1, MP High 2
tumors had:

= Higher abundance of NK cells

= Significantly lower abundance of
neutrophils




Upregulation of antigen presentation and processing in
MammaPrint High 2 vs High 1
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Upregulation of PD-1 and PD-L1 expression in MP High 2
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MP High 2 tumors had significantly higher expression of PD1 and PD-L1 compared to MP
High 1 tumors
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MammaPrint High 2 tumors have increased adaptive immunity

« Compared to MP High 1, MP
High 2 tumors had significantly
higher frequency of:

« CD4+ T and Memory cells
« CD8+ T and Memory cells

* B cells, memory B cells and
antibody producing plasma
cells

* Increased lymphocytes were
observed in both MP High 2
Luminal and Basal tumors

****p<0.0001; **p<0.01; *p<0.05
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Conclusions:

MammaPrint H2 tumors exhibit a heightened immune active state compared to MammaPrint
H1 tumors among hormone receptor positive (HR+), HER2-negative (HER2-) early-stage
breast cancers

The presence of immune cells and upregulation of genes involved in antigen presentation,
which are critical in eliciting T- and B-cell activation, may explain improved response rates to
immunotherapy observed in MammaPrint H2 tumors

Selecting patients with HR+ HER2- early-stage breast cancer for immunotherapy treatment
based on grade or percent estrogen receptor positivity (ER%) alone may exclude patients
likely to benefit. Conversely, patients with high grade tumors that are not MammaPrint H2
may be at risk of toxicities associated with overtreatment

These data support the ongoing SWOG2206 clinical trial in evaluating the impact of
neoadjuvant chemo-immunotherapy on rates of pathologic complete response and invasive
disease-free survival in HR+ HER2- early-stage breast cancer with MammaPrint H2 tumors
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