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Next generation sequencing

current applications and future perspective
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Ampllfled MOlecuIe Slngle Molecule =
o Sanger Sequencing \ o e olec

Slow but good base and
accurate structure

Reads each single base
one at a time

Fast reads but only good
base accuracy

Reads 300 base long
fragments

Processes millions of these
fragments at same time

The rmo Fisher

rrrrrrrrrr

llumina

Fast reads but only good
structural accuracy

Reads 5,000 base long
fragments

Processes hundreds of
fragments at same time

10X

GEMOMICS®

@ PACBIO
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Fast reads with good base
and structural accuracy
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Current applications
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(a) ~ (3

BioMed Research International
Volume 2016 (2016), Article ID 7193075
http://dx.doi.org/10.1155/2016/7193075
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Whole genome sequencing & copy number analysis
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Non-invasive prenatal screening : NIPS

lacenta Maternal Blood

B Fatal DNA
b@a Malernal DNA

..._.__,,::..-__;?*"ﬂuE‘jﬂ’uﬁqﬂqam%ﬂ’]i[,[,‘i/\l‘i/lon MGC

www.genetics.co.th ciicellemnce



Whole genome sequencing & chromosome counting

Whole Genome View Gender Classification Fetal Fraction 11.26%
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Whole exome sequencing : WES

Noonan Syndrome 96
Association https://www.noonansyndrome.org.uk/
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Noonan syndrome - PS163950 - 16 Entries

Phenotype Phenotype Gene/Locus
Location Phenotype Inheritance mapping key MIM number Gene/Locus MIM number
1pl3.2 Noonan syndrome 6 AD 2 613224 NEAS 164730
1922 Neoonan syndrome 8 AR 2 615355 RIT1 609591
2p23.2 Neoonan syndrome-like disorder with AD 3 617506 PPPI1CE 6005290
loose anagen hair 2
2p22.1 Neoenan syndrome 4 AD 3 610733 5051 182530
2pl4 Neoenan syndrome 14 AR 3 619745 SPRED2 &(09292
3p25.2 Neoenan syndrome 5 AD 3 611553 RAF1 164760
3g22.3 Neoenan syndrome 11 AD 3 618499 MREAS 608435
Tq34 Neoenan syndrome 7 AD 3 613706 ERAF 164757
10g25.2 Neoenan syndrome-like with loose anagen AR 2 607721 SHOC2 602775
hair 1
11p15.2 Noonan syndrome 12 AD 3 618624 REAS2 &00098
12p12.1 Noonan syndrome 3 AD 3 609942 KEAS 190070
12424.13 Noonan syndrome 1 AD 3 163950 PTPN11 176876
14421.3 Noonan syndrome 9 AD 3 616559 5052 601247
22q11.21 Noonan syndrome 2 AR 2 605275 LZTR1 600574
22q11.21 Noonan syndrome 10 AD 3 616564 LZTR1 600574
22q11.22  Noonan syndrome 13 AD 3 619087 MAPKI1 176948
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41bp

41,197,760 bp #1457 770 bp 41,197,780 bp
1 1 I |

. "
-3
lonXpress 018, bam Coverage

chriT:41,197,776

Total count: 259
Az 123 (47%, 59+, 64-) I
C:136 53“’:\ 61+, 75-)

Cc
B
I

lonXpress_018_R_2023_03_24 |
_58_user_6SS5PR.0412.270.BR I
PS_CHIP1_24_03_2023_Auto_u
SSPR-D412-278-BRCA_NIPS_GH C I
_03_2023_485 bam
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RefSeq Genes
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CENTRAL NERVOUS SYSTEM, HEAD & NECK
BRAIM EYE Including: mouth, throat,
' tongue, nasal

LUNG
ENDOCRINE

HEPATOBILIARY
Including: pancreas
liver, biliary

BLOOD

Including: leukemia, lymphoma,
Hodgkin's and non-Hodgkin
lyumphoma, multiple myeloma

GASTROINTESTINAL

Including: colon, rectal, anal
stomach, intestinal, esophageal

GENITOURINARY
SARCOMA Including: bladder, kidney
Including: soft tissue, prostate, testicular
osteosarcoma
SKIN CANCER, GYNECOLOGIC
MELANOMA Including: uterine, cervical,

ovarian, vaginal, vulvar

https://breastin.info/
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CANCER

L TREATMENT MMUNOTHERAPY 4B
OPTIONS
RADIATION
SURGERY THERAPY
BONE MARROW TARGETED
TRANSPLANTATION THERAPY

CHEMOTHERAPY https://medsurgeindia.com/
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Targeted / WES sequencing : Fresh/FFPE tissue
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Case Humben-

Example Labs

123 Street

City, State 00000

Tel +1 000-000-0000
emailifexample com
www.example.com

Date: 25 Oct 2022 10f 126
Patient Information
N w G
Date of Birth: Gender: F;
i D e M
Diagnosis: -
Sample Information
Sample ID: - Sample Type: Blood
Collection Date: 25 August 2022 Received Date: 30 August 2022
Limits of Detection % 0.1069 - 0.1474
Sample Cancer Type: Non-Small Cell Lung Cancer
Table of Contents Page Report Highlights
Variant Details 2 4 Relevant Biomarkers
Biomarker Descriptions 3 16 Therapies Available
Relevant Therapy Details ] 235 Clinical Trials
Alert Details 24
Clinical Trials 28
Relevant Mon-Small Cell Lung Cancer Findings
Gane Finding Gane Findiing
ALK Mone detected MET Mane detected
BRAF BRAF wild type NTRK1 None detected
EGFR EGFR exon 19 deletion, EGFR A750P NTRK3 Mone detected
ERBEZ2 Mone detected RET Mane detected
KRAS None detected ROS1 Mone detected
Relevant Biomarkers
Relevant Therapies Relevant Therapbes
Genomic Alteration (I this cancer type) {In other cancer type) Clinical Trials
EGFR exon 19 delation afatinib Nane 272
epidermal growth factor recepion mﬂ?’i*mmbz
miFtimi "
Mlele Frequency: B5.59% erlatinib .2

Public data sowrces included in relevant therapdos: Fi
* Inchudes blosimilars

IL NCCH, EMAZ, ESMD

Optional lefi-aligned text block, one line or multiple lines. Lines will epan full width of page width and then wrap to new line within footer area.

Disclaimer: The data presented here is from a curated knowledgebase of publidy available information, but may not be exhaustive. The data version is 2022 10(005) The
content of this report has not been evaluated or approved by FDA, EMA ar athesr regulatary agencies.

Case Number: 2422-119 Date: 25 Dect 2022 2of 126

Relevant Biomarkers (continued)

Relevant Therapies Relevant Therapies
Genomic Alteration (In this cancer type) {In other cancer lype) Clinical Trials
erlotinib + ramucirumab '
gefitinib= 1.2
osimertinib 7.2
atezolizumab + bevacizumab 4
chematherapy
bevacizumab + gefitinib
gefitinib + chemotherapy
osimertinib + chematherapy
EGFR A750P Tene MNane 92
epidermal growth factor recepion
Allele Frequency: 56.01%
FGFR2 ampiification None Nang 15
fibroblast growth factar recepsar 2
Public data sowrces included in relevant theraples: FDAT, NCCR, EMAZ, ESMO
# inchudes blosimilars.
A Alerts informed by public data sources: @ Confraindicated, U Resistance, o Breakthrough, M Fast Track
EGFR exon 19 deletion + patritumab deruxtecan !
A osimertinib + quaratusugene ozeplasmid !
BRAF wild type @ dabrafenib -2
EGFR A750P A osimertinib + quaratusugene ozeplasmid '
FGFR2 amplification A Debio 13471
Public data sowrces included in alerts: FOAT, NCCH, EMAZ, ESMO
Variant Details
DNA Sequence Variants
Allele
Gene Amino Acid Change  Coding Variant D Loty Frequency Transcript WVariant Effect
EGFR p.(L747_AT7S0DdelinsP) ¢.2239_224BdelTTAA pLI4T_ATS0P  chi?:55242469 £5.99% MNM_DD5ZZE.5 nanframeshift
GAGAAGINSC Black
Substitution
EGFR p.(ATSOF) ¢ 2248G>C pATSOP che7: 535242478 56.01% MNM_DDSXZE.5 miggenge
Copy Number Variations
Gene Locus Copy Mumber
FGEFRZ chri0:1 23245035 312

Disclaimer: The data presemed here is from a curated knowlsdgebase of publicy available information, but may not be exhaustive. The data version is 202210005




Liquid biopsy : ctDNA in blood
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The 52-gene panel includes:

* Hotspot genes (SNVs) and short indels: AKT1, ALK, AR, ARAF, BRAF, CHEK2, CTNNEB1,
DDR2,EGFR, ERBB2, ERBB3, ESR1, FGFR1, FGFR2, FGFR3, FGFR4, FLT3, GNA11, GNAQ,
GNAS, HRAS, IDH1, IDH2, KIT, KRAS, MAP2K1, MAP2K2, MET, MTOR, NRAS, NTRK1, NTRKS,
PDGFRA, PIK3CA, RAF1, RET, ROS1, SF3B1, SMAD4, SMO

* Gene fusions: ALK, BRAF, ERG, ETV1, FGFR1, FGFR2, FGFR3, MET, NTRK1, NTRKS3, RET,
ROS1

e MET exon 14 skipping

e Copy number genes (CNVs): CCND1, CCND2, CCND3, CDK4, CDK6, EGFR, ERBB2, FGFR1,
FGFR2, FGFR3, MET, MYC

e Tumor suppressor genes: APC, FBXW7, PTEN, TP53

Targeted gene panel : SNV, indels, gene fusion, CNV, whole gene
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Tumor Fraction: 0,.3938, Ploidy: 1.75
0:17; Frac. CNA Subclopal: 0.23 :

2 7 g g Subclone Fraction: 0.477, Frac. Genome Suybclonal:

Copy Number (log2 ratio)

1 2 3 - 5 6 7 8 9 10 11 12 13 14 15 16 18 20 22 X

CNA from plasma of a patient with solid tumor, stage IV
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Future perspective
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Ampllfled MOlecuIe Slngle Molecule =
o Sanger Sequencing \ o e olec

Slow but good base and
accurate structure

Reads each single base
one at a time

Fast reads but only good
base accuracy

Reads 300 base long
fragments

Processes millions of these
fragments at same time

The rmo Fisher

rrrrrrrrrr

llumina

Fast reads but only good
structural accuracy

Reads 5,000 base long
fragments

Processes hundreds of
fragments at same time

10X

GEMOMICS®

@ PACBIO

\
l
\
]
\
I
|
\
L

https://revolugen.co.uk/market-applications/dna-sequencing.html
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Fast reads with good base
and structural accuracy
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Reads 100,000 base long
fragments I
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- 41bp

41,197,760 bp #1457 770 bp 41,197,780 bp
1 1 I |

/= N
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lonXpress 018, bam Coverage

chriT:41,197,776

chriT:41 197 776

_58_user_6SS5PR.0412.270.BR
PS_CHIP1_24_03_2023_Auto_u

oo - Total count: 259
A:123 (87%, 59+ B4-)
C: 136 (53%, 61+ 75-)
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Amplified Molecule Single Molecule <
o Sanger Sequencing \o S o

Slow but good base and
accurate structure

Reads each single base
one at a time

Fast reads but only good
base accuracy

Reads 300 base long
fragments

Processes millions of these
fragments at same time

The rmo Fsher
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llumina

Fast reads but only good
structural accuracy

Reads 5,000 base long
fragments

Processes hundreds of
fragments at same time

10X

GEMOMICS®

@ PACBIO
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Fast reads with good base
and structural accuracy

Reads 100,000 base long
fragments
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New Technologies in
Development
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""" Read Length Histogram
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Update State of the Art Genomic Platforms
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