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Omics
Big data/Next Generation Techniques

-Omics: Large scale dataset in specific
species of biomolecules or biological
entities (wholistic approach)

Gene regulatory networks in

H llul '
epatocellular Carcinoma Gu et al, BMC Syst Biol. 2012



* Serial layers of —omics

e Elucidation of mechanisms
* Pathophysiological maps

e Casuality

* Therapeutical targets

* Personalized medicine

Joyce, A. Nat Rev Mol Cell Biol 7, 198-210 (2006)



Ogbeide S, et al. Trends Genet(22) 2022






NGS technology




Genetic load of
rheumatic diseases

GWAS Studies

Whole
Genome/Exome
Sequencing



Genetic predisposition in EGPA

Nat Commun. 2019 Nov 12;10(1):5120.



Genetic predisposition in EGPA

Nat Commun. 2019 Nov 12;10(1):5120.



Molecular Taxonomy in Rheumatic Diseases

Molecular taxonomy based on transcriptome analysis
Barturen G, et al. Nat Rev Rheumatol. 2018



Molecular Disease Endotypes

Proper SP, et al. Front Immunol. 2021 Aug 18;12:720746



* 5 SLE endotypes
characterized by a unique
gene module enrichment
pattern.

* Neutrophilic signature
consisted primarily of
patients with active LN

e B-cell group included
patients with constitutional
features.

e Patients with moderate
severity and serologic
activity exhibited a signature
enriched for metabolic
processes.

* Mild disease was distributed
in 2 groups, exhibiting
enhanced basic cellular
functions, myelopoiesis, and
autophagy

:- frontiers | Frontiers in Immunology

Garantziotis P, et al. Front Immunol. 2022 May 9;13:860726.



Biopsy-based disease endotyping before and after therapy in RA reveals
diverse clinical and treatment—-response phenotypes

Rivellese F, et al. Nat Med. 2022 Jun;28(6):1256-1268



The future of Transcriptomics and Personalized
Medicine — Spatial Transcriptomics

Rivellese F, et al. Nat Med. 2022 Jun;28(6):1256-1268



Epigenetics — Past and Response of the cell
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Characterization of DMERs

Differentially modified epigenetic
regions

Integration of different omics
Epigenetic landscape sets new

light on the genetic load and its
pathophysiological mechanisms

Ai R, et al. Nat Commun. 2018



Tissue

Single-Cell Analysis
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expression profile
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Single Cell Technology

Reveals heterogeneity
and subpopulation
expression variability of
thousands of cells

3

?

>

Cellular heterogeneity
masked

Through almost all —omics
layers

Fighting heterogeneity with a
previously proposed

“uniform” population

Characterization of effector
and driver/”causal” cells

10x Genomics



Unique maps of cell heterogeneity within
hundreds of patients

Integration with genetic and epigenetic
layer

Cell-type specific effects

Gene modules for disease prediction

Perez et al., Science 376, 153 (2022)



* Single cell analysis of 1.2 million cells derived of
SLE PMBCs reveals gene modules driving into
molecular subtypes of the disease

* Omics integration leads to better understanding
of genome wide disease-specific reprogramming

Perez et al., Science 376, 153 (2022)



Personalized medicine through accesible tissue single cell approach

Der, E. et al. Nat Immunol 20, 915-927 (2019).



Personalized medicine through accesible tissue single cell approach

Type-l IFN score Fibrotic score

Der, E. et al. Nat Immunol 20, 915-927 (2019).



Personalized medicine through accesible tissue single cell approach

Der, E. et al. Nat Immunol 20, 915-927 (2019).



Proteomics analysis in urine leads to stratification of SLE
patients according to kidney damage

Fava a. et al, JCI Insight. 2020;5(12):e138345
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Take-home messages

Systems Medicine initiates a new era in Rheumatology, providing novel tools in clinical
practice

Pathophysiological mechanisms, previously unknown are elucidated though —omics
Genetic basis of each disease is seen through a new lens

Single cell studies are conquering almost all rheumatic diseases from various aspects
Personalized medicine is based solely on systems approach

Future studies will analyze spatial cell characteristics of causal and inflemed tissues






