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Apa [tu Genomics?

Studi mengenai materi genetik (genome),
yang terdiri dari DNA atau RNA.

Contoh:
e Setiap manusia memiliki 3,2
milyar karakter kode DNA.

e Kalau dicetak, setara dengan
tumpukan buku setinggi 61
meter!*




Genomics tidak hanya digunakan untuk meneliti sel manusia

Cancer genomics Microbiome genomics Pathogen genomics



Lahirnya genomics diikuti dengan -omics lainnya

4 Methyl Group

Metabolomics

Transcriptomics

Dan lainnya

Proteomics Epigenomics

(Bagdonas et al., 2021) (genetics.org.uk)



Kenapa Genomics?

Masa Depan




Dunia memasuki era baru:
pengobatan berbasis genomik

The 100,000 Genomes Project in numbers

Over 100,000 genomes

Over 97,000 patients and family

| S— %
— Genomics EE, members
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21+ petabytes of data.
— 1 Petabyte of music would take 2,000
———— o =G
years to play on an MP3 player.
P 1 v A 2 St S 13 Genomic Medicine Centres, and
D — The P I Y Y Y YS 98 NHS Trusts within them were
— : e e involved in recruiting participants
100,000

Genomes |
Project Ay A Around 5,000 NHs staff

= (doctors, nurses, pathologists,
laboratory staff, genetic counsellors)
UK telah melakukan whole genome ‘ N @ Over 3;000 researchers and

sequencing dari 100,000 pasien di 2018 'y V) trainees

Fokus: kanker, penyakit menular, dan rare diseases.

Source: Genomics England



Manfaat Pengobatan Berbasis Genomik
(Genomic Medicine)

O Opening up more
treatment possibilities
through identifying at

Identifying early stage
predisposition
markers EARLY
DIAGNOSIS (O)—O Providing clear

identification of
underlying cause
of disease and
segmentation

Through better O

chara;teris(.jation
of condition
and driver BE N E FITS
targets ®
EL'GIBIL'TY MORE () Precise diagnOSiS
FOR CLINICAL @ EFFECTIVE hishided o T
TRIALS TREATMENTS and increased
effectiveness
Through FEWER
identification of ADVERSE
predisposition to REACTIONS

side effects

www.england.nhs.uk/long-read/accelerating-genomic-medicine-in-the-nhs



Contoh Manfaat Cancer Genomics

Clinical Case

Jan 2017 Sep 2017 Jun 2018 Jul 2018

Lymph node with
angiosarcoma

PET scan - no Metastases to Progression: liver Stage IV
metastases submandibular lymph and pleural metastatic disease,
node bilaterally metastases bilateral

pneumothoraxes
Wide local 6 cycles doxorubicin and TAPPAS trial
excision ifosfamide (Pazopanib +/- Failed 3 lines
Carotuximab anti “standard”
CD105) therapies omenetal 2019

Image Credit: Prof. Serena Nik-Zainal (University of Cambridge)
Paper: Dramatic response of metastatic cutaneous angiosarcoma to an immune

checkpoint inhibitor in a patient with xeroderma pigmentosum: whole-genome
sequencing aids treatment decision in end-stage disease.

Analisa Mutational Signatures untuk
menemukan jenis pengobatan yang
tepat untuk pasien kanker.

Metode ini telah berhasil membantu
memulihkan pasien kanker stage 4
yang sudah bermetastasis.

Empat tahun setelah paper ini
dipublikasikan, pasien tsb masih hidup
dan sehat (update dari Prof. Nik-Zainal
di Cambridge, 5 Juli 2023 ).

Paper “Signatures of mutational
processes in human cancer” telah
dikutip sebanyak 9000+ kali.

Alexandrov et al, 2013.
Nik-Zainal et al, 2012.



Contoh Aplikasi Al/ML Untuk Cancer Genomics

Artificial Intelligence for early cancer detection in
Nature Medicine

Our CEO, Dr Marcel Gehrung, published in Nature Medicine on the use of
Cytosponge and Artificial Intelligence to diagnose Barrett’s oesophagus e
15 April 2021

.5 UNIVERSITY OF
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Shen, S, Singhania, R., Fehringer, G. et al.

1 - specificity 1 - specificity Nature 563, 579-583 (2018).



Hallmarks of Cancer

Cancer — Microbiome Genomics

Sustaining Evading
proliferative signaling growth suppressors

Nonmutational
epigenetic reprogramming

Unlocking
phenotypic plasticity

Avoiding immune nature

destruction

Deregulating
cellular

metabolism Explore content v About the journal v Publish with us v Subscribe

nature > articles > article

Resisting cell Enabling Article | Published: 11 March 2020
death replicative
immortality Microbiome analyses of blood and tissues suggest
cancer diagnostic approach
G Gregory D. Poore, Evguenia Kopylova, Qiyun Zhu, Carolina Carpenter, Serena Fraraccio, Stephen
enome .
instability & Tumor-prqmotlng Wandro, Tomasz Kosciolek, Stefan Janssen, Jessica Metcalf, Se Jin Song, Jad Kanbar, Sandrine Miller-
mutation inflammation Montgomery, Robert Heaton, Rana Mckay, Sandip Pravin Patel, Austin D. Swafford & Rob Knight &
T ‘ Nature 579, 567-574 (2020) \ Cite this article
Polymorphic
n n Il . . itati i i
Senescent cells Q microblomes 68k Accesses | 451 Citations | 892 Altmetric | Metrics
Inducing or accessing Activating invasion &
vasculature metastasis

Hanahan, 2022.
Lythgoe et al., 2022




PanSeer can detect cancer up to 4 years prior to conventional diagnosis
Sensitivity
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Star shows cutoff from training set)

singleraoncology.com

Chen, X., Gole, J., Gore, A. et al.
Nat Commun 11, 3475 (2020).




Peluang besar untuk aplikasi Al/ML di bidang Genomics
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Problem dengan Data yang besar Bidang yang
kompleksitas tinggi berkembang pesat



QR

White p aper | 2083

Indonesia is at the very start of its
Genomics journey and needs to catch up
fast to its peers in SEA

Genome Sequencing Maturity and Age
Illustrative

Source(s) Expert inputs, Desk research, Redseer Analy sis
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Stage 3: Maturity



UK — Indonesia Genomics Meeting 2023

Goal: mendorong kolaborasi dan knowledge transfer antar kedua negara.
Akan dihadiri oleh ilmuwan dan peneliti dari:

SIENA UMC Utrecht

gg/g;‘lgi){D CLINICAL

Genomics ==

England :SS33

Jika Bapak/lbu berminat, dipersilakan untuk
register interest di:
genepica.org/genomics2023

General inquiry:

genepica.org/contacts ENTREPRENEUR
Funded by FIRST



