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The Translational Gap Is a Context Gap

Spatial analysis tests whether the mechanism occurs in the relevant compartment, cell population and microenvironment.
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Why Spatial? Biology Happens in Context

Spatial biology maps cells and their molecules in situ
within intact tissue linking identity and function to precise
location and nearby neighbors.

* What it is: Analysis of cells within intact tissue with
architecture preserved.

* What it measures: RNA/protein at single-cell resolution
in situ.

» Key feature: Maintains tissue architecture: regions,
gradients, and boundaries.

* Quantify who the cells are, where they are, and what they
are doing (state/signaling) in intact tissue.

Tissue biology is organized: cells interact across boundaries, gradients and neighborhoods.
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From Measurement to Decision

The value of a spatial biomarker is not the image — it is the decision it enables.

EXPOSURE TARGET ENGAGEMENT BIOLOGICAL DECISION

Did the drug reach Did it reach the RESPONSE Do we progress,

the tissue? right cells? Db:i::geyixhpaencgzg adapt or stratify?

Spatial context converts concentration and expression into mechanistic evidence.
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Spatial Biomarkers Across Drug Development

The biological question evolves — the mechanistic thread should remain continuous.

PRECLINICAL TRANSLATIONAL EARLY CLINICAL CLINICAL
Target feasibility Human relevance Target engagement Response signhatures
Biodistribution Resistance biology Spatial PD Patient stratification
Mechanism Biomarker refinement Dose selection Treatment monitoring

The role of spatial biomarkers evolves with the program, while
the biological question remains continuous.
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Application 1 —Is the Target in the Right Place?

Target B

Representative multiplex IF showing differential target expression and spatial distribution in human CRC

ADC Target Scoring Comparison
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expression

Druggability

Functional
relevance

Decision: is this target truly druggable in tissue?
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Target Heterogeneity Changes the Development Question

e Uniform expression supports broad target
coverage.

e Heterogeneous expression creates target-
negative niches and variable payload
exposure.

e Spatially inaccessible target can remain
biologically irrelevant despite high average
expression.

Decision > Do we progress the target, adapt the modality or define a patient-selection
strategy?
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Application 2 — Does the Drug Reach the Intended Tissue?

Plasma exposure cannot establish whether drug reaches — and persists in — the tissue compartment where the mechanism must occur.

e Quantify tissue exposure and
regional distribution.

¢ |dentify retention, penetration and
potential off-target accumulation.

Tissue PK reveals distribution
and retention than plasma PK
cannot
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Decision > Is tissue exposure sufficient to support the intended mechanism and dose?
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Exposure Is Not the Same as Delivery

A measurable tissue concentration does not prove delivery to target-positive cells.

ADC payload Overlay with histology

¢ Co-localize drug and target within intact tissue.

¢ Distinguish vascular or stromal trapping from productive tumor-cell delivery.

¢ Resolve heterogeneous penetration that bulk tissue PK cannot detect.

H&E (histology)
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Decision 2> Did the drug reach the right cells at a biologically meaningful level?
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Application 3— Did We Engage the Mechanism?

Single cell spatial phenotyping Quantification
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Decision > Does target engagement translate into the expected pharmacodynamic effect in the
relevant cells?
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Spatial PD Reveals What Bulk Measurements Miss

BULK READOUT SPATIAL READOUT

Context +
mechanism

Expression
change

Preserves tumor,
immune and stromal
architecture to
quantify cell state,
infiltration, proximity
and exclusion.

Useful for detecting a
signal, but the tissue
average cannot tell
which cells changed or
where the biology
occurred.

Decision 2 Is the observed molecular change occurring in the cells and compartment required
by the mechanism?
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Application 4 — How Does Treatment Reshape the Microenvironment?

Mechanistic spatial endpoints

e Immune-cell infiltration into tumor compartments
e Tumor-immune proximity and cell-cell interactions

e Changes in suppressive or activated immune
phenotypes

e Stromal organization and immune-exclusion
boundaries

A treatment-induced change is most informative
when it occurs in the compartment predicted by
the mechanism of action.

Decision = Is the therapy producing the expected pharmacodynamic remodeling in tissue?
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Spatial Relationships Can Separate Responders from Non-Responders
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Stratification hypothesis

Decision > Can spatial architecture support stratification, combination
strategy or indication selection?
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From Discovery Biology to a Clinical Biomarker

Clinical translation is a process of reducing complexity without losing the biology that predicts outcome.

DISCOVER

High-dimensional biology

Use unbiased spatial profiling to identify

cell states, pathways and spatial interractions
associated with the biological question
(response, resistance, mechanism).

® Tumor cells
T cells

@ Macrophages

® Bcells

@ Stroma

100s-1000s of features

Cells, pathways and spatial relationships
in tissue context

REDUCE

Mechanism-linked signature

Prioritize the smallest set of markers and
spatial endpoints that capture the biological
signal and are robust and measurable
across samples and studies.

1 Mechanism-linked
Tumor spatial signature
CcD8 X

o Cell densities
PD-1 (by compartment)
= Cell-cell proximity
PD-L1 ® Phenotypic states
(e.g. exhausted T cells)

PanCK

® Spatial neighborhoods
Merge

10s of candidates

Refined and biologically validated
across cohorts

3 DEPLOY

Clinical spatial endpoint

Translate the signature into a reproducible,
fit-for-purpose multiplex assay with pre-defined
quantitative outputs for clinical studies.

@ PanCK
cD8
® PD-1
® PD-L1
® Co68

® Standardized assay and analysis
® Reproducible, quantitative endpoints
e Applicable in clinical trial samples (e.g. FFPE)

~5-10 markers

Clinical assay with defined quantitative outputs
(e.g. densities, proximity, co-localization, neighborhoods)

Reducing Complexity. Preserving Biology. Enabling Clinical Decisions
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Clinical Spatial Biomarkers Must Be Fit for Purpose

FFPE NSCLC Qualified Multiplex Quality Control Standardized Segmentation Reproducibility Spatial Metrics
Tissue Staining Checks Acquisition & QC Assessment Output
I 7
/] > YNy P > > 2 il €
/. 6 ?J\ I I
ININ ,
Intra-run Reproducibility Inter-run Reproducibility Isotype Controls ROI Strategy QC Metrics (Examples) Predefined Acceptance
Criteria
Signal-to-Noise Q _
Marker Balance Q ' ‘
Segmentation QC Q /
Tissue Coverage Q haesiiian

Thresholds

Decision - Is the endpoint robust enough to support dose, stratification or response
decisions in a clinical study?
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Spatial Biomarkers Create Decision Points

Multiplex tissue
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Quantitative spatial metrics

CD8 density
(cells/mm?)

TLS-like structure
(#/mm?)

CD8-to-tumor proximity
(% < 20 pm)

Low High
Immune neighborhoods
(clustering)

CD8 / Treg ratio

High Low
(n=30) (n=28)

B 'mmune hot
B Immune mix
Stromal

Immune desert

Biological interpretation

Inflamed

¢ Immune active

Excluded

e Immune cells present
e Limited tumor access

Suppressive
» High suppressive markers
* (low CD8, high Treg, etc.)

Immune desert
e Low immune infiltrate
e Stromal dense
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» High CD8, organized structures

Aliri



Take-Home: Measure What Changes the Decision

1. Spatial context turns expression into biological relevance.
2. Mechanistic biomarkers connect exposure to response.

3. The best spatial endpointis the one that changes a development decision.

From spatial biomarkers > to mechanistic confidence > to better development decisions
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