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Current IPF therapies modestly slow disease
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progression and are poorly tolerated
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Epithelial injury and dysfunctional repair is central to
|IPF pathogenesis — but how?

Systemic-venous-
like vascular
remodeling
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Step 1: Building the IPF Cell Atlas
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Step 1: Building the IPF Cell Atlas
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Step 1: The IPF Cell Atlas — novel progenitor cells

Alveolar-like airway secretory cells
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KRT17+ “aberrant basaloid cells” exhibit most of the

Step 1: The IPF Cell Atlas “hallmarks” of IPF lungs
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Step 2: Integrating genetics and single cell genomics
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# of top—eQTL

A subset of eQTL have disease-context
specific regulatory effects
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Disease-interacting eQTL are enriched within
motifs for stress-induced transcription factors
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FLEX-seq resolves perturbation conditions that

phenocopy IPF-associated cellular reprogramming
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Step 4: Leveraging archival samples




Early IPF High Risk Cohort@VUMC

Enrollment (2008 —2014) Study subjects
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Defining the Molecular
Pulmonary Fibrosis

Nick BanovichAnnika Van.n-én

athogenesis of Early

10x Barcoded
Gel Beads

Transposed
MNuclei,
Enzymes

Single-nucleus multiomic profiling

Transposition of
MNuclei in bulk

10x Barcode
> Attachment —
Collect + Post GEM-RT
GEM-RT Cleanup Pre-amplification
il in Well
Single Nuclei 10x Barcoded 10x Barcoded
GEMs Accessible DNA + RNA
DMA Fragments +
10x Barcodad mRNA

Single Call
ATAC Library

Single Cell
Gane Expression
Library

Spatial transcriptomics




Unsupervised hierarchical clustering distinguishes
ILA progression outcomes

ILA Progression Outcome
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FLEX-seq of archival FFPE blocks
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Step 5: Spatial contextualization of disease-
emergent cellular phenotypes

NOW SHIPPING

Vannan et al. bioRxiv 2023. [in-revision]
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Deciphering cellular diversity of pathologic features
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Imaging-based spatial methods allow use of cell-
aghostic methods to explore “niche” evolution
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Characterizing progressive airspace
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Aberrant epithelial cell detachment on the
“leading edge” of fibrosis
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One Xexium slide generated data on more cells than
our entire sc-eQTL dataset

Summary Decoding Cell Segmentation Analysis Image QC

Key Metrics

628,860 80 184.7 98,240,321

Number of cells detected Median transcripts per cell Nuclear transcripts per 100 pm? Total high quality decoded transcripts

Custom panel: 343 genes
TMA-17 samples

Segmentation Methods

Cells segmented by boundary stain 122,138 (19.4%)
Cells segmented by interior RNA stain 478,375 (76.1%)
Cells segmented by nucleus expansion (5.0 um) 28,347 (4.5%)

Total cells detected 628,860 (100%)
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Cellbound enhances segmentation fidelity,
especially for irregularly shaped cells
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