#651 Ultra high-plex single-cell spatial multi-omic imaging of human brain sections
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Introduction

High-plex spatial imaging of the complex cell shapesinthe 68 plex human protein panel coverage

brain is an unsolved problem. Brain cells often have intricate
projections that can extend far from their cell body and
escape segmentation by existing algorithms. As a result,
roughly 50% of transcripts are left unassigned to cells when
brain imaging. Thus, improving brain cell segmentation is
essential for a better understanding of neural cell functions.

]
=
)
]
[13]
3
1]

The Spatial Molecular Imager (SMI) addresses this problem
by enabling high-plex detection of both proteins and RNAs
on the same slide to improve brain cell segmentation and
assignment of transcripts to single cells. In this multi-omic
system, 68 proteins and over 6,000 transcripts covered by
the Human 6K Discovery Panel are targeted on the exact
same FFPE human brain section

CosMx 6K Discovery RNA panel: coverage of nearly all biology
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Overview of the CosMx™ SMI multi-omic chemistry workflow

Multi-omic workflow overview
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#2- RNA data collection
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SMI ISH probe

Heporter

-

Expose RNA
in tissue

ISH probe
hybridization

Cyclic readout with
27 sets of reporters

Target-binding -

domain s g 2\ 7 g - N
| g J 5 :Ftepc:-rter Cleave and | E J : :Ftepc:-r‘[er
/ remove \
S~ set1 2 gatz

reporter set 1

#3- RNA transcripts assigned to single cells using protein run cell segmentation
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High-plex protein data enables unprecedented neural cell

segmentation and assighment of transcripts to cells

Cell segmentation based on protein run morphology captures neuron and glial processes in addition
to cell bodies and associated transcripts
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Protein cell segmentation
cell segmentation

Cell segmentation based on protein run morphology marker labeling captures astrocytic
protrusions and associated transcripts

Decoded RNA targets
protein cell segmentation
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New cell segmentation framework increases transcript assignment to single cells vs. typical RNA run
morphology marker-based segmentation

New framework leverages:
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Protein panel data example
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RNA run morphology-based “old” segmentation
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framework output
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#4  Microglia

Neural protrusions also show New  vs. Old
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Spatial patterns of proteins detected are well-alighed with those of
corresponding RNAs
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High-plex protein data reveals major cell types in the brain, and same

slide ultra high-plex RNA data enables refined astrocyte cell typing
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High-plex protein data reveals major cell types in the brain, and same-
slide ultra high-plex RNA data enables refined neuron cell typing
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Multi-omic workflow enables assessment of transcriptional changes
near hallmarks of Alzheimer’s disease pathology
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Summary & Conclusions

By combining high-plex neuro protein and RNA assays, we gain extraordinary access to the spatial
dynamics of multimodal interactions. Specifically, the high-plex SMI multi-omic assay:

* Covers 68 proteins focused on neural cell typing and neural pathology/ inflammation.

* Profiles >4,900 neuroscience-related genes that cover areas ranging from basic neurobiological
signaling mechanisms to neurodegenerative disease pathology on the exact same slide.

 Enables unparalleled segmentation of extended cell processes for neurons and glia.

 Rescues many of the 50% unassigned orphan RNA transcripts and quantitates the sub-cellular
spatially localized expression in the human brain, an area of extensive biological activity.

 Enables refined cell typing that takes advantage of both protein and RNA data.

 Opens numerous avenues for biological inquiry by combining cell typing with neighborhood
analyses.
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The CosMx™ SMI and decoder probes are not offered and/or delivered to the following UPC member states* for use in these countries for the detection of
RNA in a method used for the detection of a plurality of analytes in a cell or tissue sample without the consent of the President and Fellows of Harvard
College (Harvard Corporation) as owner of the Unitary Patent EP 4 108 782 B1. The use for the detection of RNA is prohibited without the consent of the of
the President and Fellows of Harvard College (Harvard Corporation).

*Austria, Belgium, Bulgaria, Denmark, Estonia, Finland, France, Germany, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Portugal, Slovenia,
Sweden

The CosMx™ SMI and decoder probes are not offered and/or delivered to the Federal Republic of Germany for use in the Federal Republic of Germany for
the detection of cellular RNA, messenger RNA, microRNA, ribosomal RNA and any combinations thereof in a method used in fluorescence in situ
hybridization for detecting a plurality of analytes in a sample without the consent of the President and Fellows of Harvard College (Harvard Corporation) as
owner of the German part of EP 2 794 928 B1. The use for the detection of cellular RNA, messenger RNA, microRNA, ribosomal RNA and any combinations
thereof is prohibited without the consent of the of the President and Fellows of Harvard College (Harvard Corporation).
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