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Abstract 19 Patients / 33 biopsies / 1.26 million cells / 119-plex CosMx Protein panel| High content investigation of protein post-translational modi cation
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The power of spatial biology lies in the integration of multiple scales of information from subcellular to tissue szile.

Until recently, spatial analysis of protein biomarkers in tissues was limited to a few markers at a time using traclifion-

al IHC colorimetric or uorescent readout. Here, we demonstrate the ability of NanoString’'s CosMx™ Spatial violec- 54
ular Imager (SMI) platform to quantify more than100 proteins encompassing key targets in immuno-oncology nd
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use of fully automated uidics and imaging systems, short turnaround time, and high sensitivity. The CosMx protzin i
assay has been optimized for FFPE samples, which represent the largest collection of biospecimens availe kle for . |
clinical investigation. To that end, we explored the utility of CosMx spatial proteomics on a series of clinical sanples

from cancer patients, including the Serial Measurements of Molecular and Architectural Response to Therap/ [SM-

MART) Clinical Trials Program, across multiple cancer types.

CosMx SMI’s high-level protein multiplexing capabilities enabled spatial analysis of metastatic tumors in respcrise
to personalized treatment for a single patient over time. Detection of phosphoproteins also allows for analys<is |of
the impact of kinase inhibitor treatment on the spatial environment in longitudinal biopsies. The highly-mult -
plexed spatial analysis of proteins in longitudinal metastatic breast cancer biopsies under therapeutic pressur¢: Hyo-
vides a unigue opportunity to understand evolution of tumors and develop and implement therapeutic approa:l -
es that can directly target mutations arising in the tumor cells while e ectively engaging the immune system.
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Characterization of Immune response over the course of treatment

Spatial pro ling of 14 breast cancer patients undergoing personalized treatment

33 biopsies (FFPE core needle) across 19 slides o o o oo

119-plex CosMXx protein assay °e
Post-translational modi cations captured
Immune cell composition and expression characterized over treatment

Longitudinal study of patients undergoing personalized treatment for
breast cancer

Serial Measurements of Molecular and Architectural Responses to Therapy (SMMART®) Clirjic

The patients are followed longitudinally

which in this case means that they are | s el
monitored before, during and after bein¢ ..., * — — |

given study treatments. S I S N Troatment

The treatments are tailored to each indi- ™ * | A o — et
vidual patient in the study accordingto =~ ., ° e
the characteristics of the individual's N R s— et Lo vedoi
cancer and genetics. ol — e = o
Adaptive treatment in real time. Therapy = &* T
for each individual patient is tailored, ™ ¢ T
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In the patient’s response.

Objectives: In ux of suppressive macrophages in biopsy 3
ldentify new treatments for cancer that last longer (are more durable) ‘ |
Allow better quality of life (are more tolerable) for patients with advanced disease
Understand why therapies often stop working

CosMx Spatial Molecular Imaging

CosMx protein assays detect antibody localization by hybridization of a bright, photocleavab e
reporter construct. The reporter construct can be gently removed by photocleavage. The cor:
mercial 64-plex Human Immuno-oncology panel was combined with conjugated antibodies fo-
an additional 51 targets, as well as a four-target segmentation cocktail, yielding a 119-plex panel.
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The fraction of tumor cells with nuclear-localized phospho-ERK1/2, GATA-3 and PARP declines in biopsy 2.
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119-plex panel allows the spatial characterization of cell signaling and apoptotic pathways
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Spatial analysis of cell type composition across longitudinal biopsies
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Conclusions

Longitudinal studies are a valuable opportunity to assess response to treatments spanning
months or years Iin individual patients. Biopsies from these studies are small and extremely ve
able.

CosMx protein assays o0 er a single solution to analyze 119 targets at subcellular resolution In
one experiment.

CosMx protein assays allow the interrogation of post-translational modi cations and subcellu-
lar localization patterns over large datasets.

Spatial localization of protein expression is heterogenous across biopsies at both the tissue a
subcellular levels.

High-plex protein assays enable both robust cell-typing and interrogation of immuno-oncolog)
target expression.

Post-translational modi cations, such as ERK1/2 phosphorylation, are key indicators of cellula
state and signaling activity.

Gentle and fast darkening chemistry through UV photocleavage permits fast turnaround time
and low impact to sample stability.

8-plex customization of CosMx protein assays adapts the assay to speci c biological question

Methods

Slides, ranging in age from freshly-cut to over one year-old, were stained with a 119-ple»
tibody cocktail using the standard CosMx protein commercial protocol

Images were acquired on a CosMx instrument. Protein abundance was calculated as the
Intensity normalized by cell or compartment area. Cell typing was performed using a mc
ed version of CELESTA, tuning each marker based on probability thresholds.
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