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Characterizing complex tissues at molecular and cellular level
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Targeting inflammation in ageing and human diseases
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1. The Human Pancreas Atlas: why is it important?

The pancreas is a vital organ consisting of:
Stomach e Exocrine: 95% of cells
@ e Endocrine: 5% of cells

Liver

Gallbladder

¢ Dual function:
- the secretion of enzymes for the
e ot digestive system.
nmsm—_ - the regulation of several hormones
Common Bile Duct (e.g. 'i.nsu-l.'i.n)
e moo « Several human.disea§es are associated with
Langerhans  acini the pancreas, including:
e Pancreatic Adenocarcinoma
e «  Diabetes Mellitus
e Difficult to study due to its high autolytic
activity, resulting in the rapid degradation
of cells upon pancreatic resection.
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1. The ESPACE consortium is the European HCA Pancreas initiative
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A single-cell multiomics atlas of the Human Pancreas

[ ESPACE- Comprehensive molecular characterization of the Human Pancreas ]
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1. The transcriptomic and epigenomic human pancreas atlas

snRNA-seq
Cell types #nuclei: 445,507

Acinar-s #samples: >60
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Lymphocytes snATAC-seq: o

Lymphatic Endothelium  #nclel : 211,481 \
[S)Z'Il‘;‘/a"" #peaks: 401,980
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Roadmap towards a Human Pancreas Atlas

1. Reads quality checks and mapping to generate the gene/peak count matrix
2. Characterize, merge and filter peaks in snATAC-seq

3. Filtering of low-quality cells

4. Integrating samples

5. Ambient RNA removal

6. Technical doublet removal in both RNA/ATAC

7. Consensus cell-type annotations

8. ....Downstream analysis ..
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Cell-type composition of the healthy human pancreas (scATAC data)
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Generating a comprehensive cell-type reference dataset

Total: 445.507 cells — 16 donors — 64 samples

Annotation - Level 2
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Generating a comprehensive cell-type reference dataset

Clustering Strategy
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Total: 445.507 cells — 16 donors — 64 samples
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Cell Type proportion
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Generating a comprehensive cell-type reference dataset

Endocrine cells

Total: 18.171 cells — 16 donors — 64 samples
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Generating a comprehensive cell-type reference dataset

Endocrine cells

Total: 18.171 cells — 16 donors — 64 samples
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Integration with scATAC-data through label transferring
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Harmonizing cell annotations
across samples, regions and
modalities

the_model

ABCA13
SLC27A6
KCND2 ()

TRDN

ATP2B2
we () .']7'" > %
FBXL7 QR . e
MSR1 SETREH _ 1
DGR (2N , <3==
GRM1 ) '

DOK6
COL24A1

Hidden layer n
y RelU ac:[wahon
SYBU / Hidden layer 1 dropout

{ batch normalization
TPST2

Input layer batch normalization

batch normalization

deepSCore
« User-friendly and fast
¢ Multi-language (R/Python)
¢« Multi-modal count data

D seurat2anndata

() AnnData

scanpy »

Ve
Jupyter
o

L

/Fig4. Multi-language metro map of the main different
platforms and packages that DeepScore integrates.

Josep Carrerass

@]
" LEUKAEMIA
Research Institute



Pancreatic lesions affects healthy pancreas encrent

Lipomatosis Fibrosis PanIN ﬁg‘;ﬁgg?g;w
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Cell-type composition changes in micropathologies
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Transcriptional and epigenetic changes in micropathologies
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UMAP_2

Temporal single-cell analysis of fetal samples shed light on
pancreas development
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snRNAseq: 103,655 nuclei
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Characterization of the endocrine cells in health and T2 diabetes
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Changes in chromatin accessibility at different levels of glucose

Changes in chromatin

Level 4 — Cell substates accessibility in Beta cells
related to glucose levels
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Linking regulatory DNA elements to their target genes by co-accessibility
networks

GATA4 (Acinar development)
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Normalized accessibility
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Integrating GWAS signals with peaks to obtain genetic mapping of cell-type
specificity for complex traits and diseases (ONGOING..)
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Fetal development of pancreatic cells to understand cell

Many risk variants for
common diseases fall within
accessible genomic regions in
disease-relevant tissues or
cell types
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