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Omics — Anarchy in Biology

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

@® Module-1
® Module-2
@ Module-3
® Module-4

Module-5
@® Module-6

Gene regulatory networks in
Hepatocellular Carcinoma

Gu et al, BMC Syst Biol. 2012 May 1;6:32
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NGS technology
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NGS technology

Cost per Raw Megabase of DNA Sequence

10,000.000

1,000.000

100.000 \ Moore’s Law

National Human Genome
Research Institute

genome.gov/sequencingcosts
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Exome sequencing
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Exome sequencing in clinical practice

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Question: Replacement for conventional cytogenetic

Genome Sequencing as an Alternative and sequencing approaches in the diagnosis of MDS
to Cytogenetic Analysis in Myeloid Cancers and AML
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Duncavage et al, N Engl J Med 2021; 384:924-935



Exome sequencing in clinical practice

A WGS Sensitivity
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Exome sequencing in clinical practice

B Diagnostic Yield in 68 Consecutive Patients with AML

20
n 17/68 (25%&) with new findings
E 15+ New information
g 10 10/68 (15%) with redefined risk
=] —————
Zd 5 A A " New risk-defining information
0 ELN Risk Category
5 i i = Adverse
wes ERimmnE i g
Cytogenetics-+FISH ]IIII H [ | IIH fmn IIHII T HIII IIIIIIHIIHI
Crtogenetcs (NN DR RN AN AN ARRCAR AR CHRRRRRRRNORNAE  mFavorable
t t t t [] Undetermined
Complex - [ ] | il inn L | 10N L |
Mot complex - HIElN [ L | [ | O O L] nn [ | WGS Result
Normal karyotype i Imin in nmi | I | [ | ENND NEEER B N )
delf5q) -5 - ] (R I (O R mn W Concordant finding
Chromosome 7 deletion - | [ | | W | | | M New information
n PML-RARA - I | I | 1 | M New risk-defining information
= RUNXI-RUNXITI - ;
3 CBFBMYH1 - 1 1 vs. cytogenetics+FISH
o MLLT3-KMT24 - i m
= t(v:11q23.3) - M |
0] inv(3) (q21.3q26.2) | |
= Cryptic t(7;21)(p22;922) - |
NPM1
Biallelic CEHP,S«:. im 1 1inn il 11n [ | NNED NEEED 0
TP53 - | [N | | | | 1 1 [ |
RUNXI - [ | | [ ] | [ | |
ASXLT - m [ | | | I | [ I |
FLT3-ITDN8" by PCR - [ | i | | |

68 Consecutive Patients with AML

Duncavage et al, N Engl J Med 2021; 384:924-935



Exome sequencing in clinical practice

A Conventional Risk Stratification (N=71)

B WGS-Based Risk Stratification (N=71)
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RNA-sequencing
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Transcriptome based patient

classification in SLE

nature RESOURCE
1m1mm01()gy https://doi.org/10.1038/541590-020-0743-0
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Transcriptome based patient

classification in SLE
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Methylome Profiling

A DNA methylation
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Genome wide analysis of methylome impact

on RA pathogenesis and heritability

TRANSLATIONAL SCIENCE

Genetic variants shape rheumatoid arthritis-specific
transcriptomic features in CD4" T cells through
differential DNA methylation, explaining a substantial
proportion of heritability
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Ha E, et al. Ann Rheum Dis 2021;80:876—883.



Genome wide analysis of methylome impact

on RA pathogenesis and heritability
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Genome wide analysis of methylome impact

on RA pathogenesis and heritability
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Chromatin Mapping
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Chromatin Accesibility

a DNase-seq b ATAC-seq
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Chromatin Accesibility
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Nuclear structure and choreography during

B-cell differentiation

Dynamics of genome architecture and chromatin
function during human B cell differentiation and

neoplastic transformation T — .
Question: Study genome
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3 b cell differentiation in
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Vilarrasa-Blasi, R., et al. Nat Commun 12, 651 (2021).
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Nuclear structure and choreography during

B-cell differentiation
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Nuclear structure and choreography during

B-cell differentiation
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Nuclear structure and choreography during

B-cell differentiation
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Nuclear structure and choreography during

B-cell differentiation
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Proteomics analysis in urine leads to stratification of SLE
patients according to kidney damage

Integrated urine proteomics and renal single-cell genomics
identify an IFN-y response gradient in lupus nephritis
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Fava a. et al, JCI Insight. 2020;5(12):e138345



Proteomics analysis in urine leads to stratification of SLE

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

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

patients according to kidney damage
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Microbiomics of IBDs

Host/Microbial interaction map

Multi-omics of the gut microbial
ecosystem in inflammatory bowel diseases
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Microbiomics of IBDs

Host/Microbial interaction map
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“There’s your problem...
You’ve got an extra parenthesis in line 18.”

Thank you!
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