MEBOOOI Kal epappoyEC Alepelvnong
NoOUKA€0TIOIKNC AAANAoUXIOC
(Sequencing)

A. 2aétta KaBnyntpia
A. Epy. MNMaBoAoyikAc Avatouikig, EKTIA



ANNAoOUXION

® DNA sequencing- PacikEég HEBODOI KAl TEXVOAOYIEC TNG MOPIAKNG
TTou odnyouv aTo diaBacua TG aAAnAouxiag Bacewyv o€ Eva
uopio DNA (adevivn, youavivn, Kutoaivn, Buuivn) kal apa tnv
avaAuon yovidiwv o€ VOUKAEOTIOIKO eTTiTredo. Exel TAnBwpa
EQAPUOYWYV OTNV £pEuva , dIAYVWOTIKA, BloTEXVOAoyia .

® Opiouodg. O TpoadiopIouOg TNG akpIBoug aAAnAouyxiag
VOUKA€oTIOiwV o€ éva deiypya DNA. 21adIo atrapaitnto yia
avixveuon JETAAAQYWV

® ApPXIKO UAIKO : TrpoiovTa PCR 1) kKAwvoTtroinuéva yovidia



MEBodoc aAAnAoUxiong KaT& Sanger N
Dideoxy N TEpUOTIONOU TNC XAUGCIONC
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MEBodOC axAAnAouUxIoNC KaT& Sanger
Chain-termination Method

H avtidpaon emipnkuvong kataAueTal atro 10 vCupo DNA tToAuuepdon

KAl QTTAITOUVTAI Ta TEOOEPA TPIPWOPOPIKA OEOLUPIBOVOUKAEOTIOIO
dNTPs: dATP, dCTP, dTTP,dGTP

Etriong mrpoaoTiBevTal TpoTtrotroinuéva VOUKAEOTiIdIa TTou ovopadovTal Ol-
deocuvoukAeoTidla ddNTPS.

AUTA EVOWPATWYOVTAI KOVOVIKA OTNV VEOCOUVTIBENEVN aAuaida aAAa
gMTTOdIfOUV TNV TTEPAITEPW ETTINAKUVON TNG. AOYW TNG XNMIKAS OOUNAG TOUG
dev €xouv —OH o10 3 NG PIBOING £TO1 WOTE TO ETTOPEVO VOUKAEOTIOIO OEV
MTTOPEI va TTPO0dEBEI KAl va OXNMUATIOTEI O PLOPODIECTEPIKOC DETHOGE.

H empnikuvon TG aAucidag oTapaTtd KATtd TNV EVOWUATWON TOUG

Add enough so each ddNTP is randomly
and completely incorporated at each base



Classical Sanger dideoxy sequencing method

{a) ddNTPs terminate DNA synthesis.
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Normal dNTP ddNTP
(extends DNA strand) (terminates synthesis)

{b) Using ddNTPs, daughter strands of different length

can be produced,
Template DNA
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Primer with
radicactive label

(¢) Different-length strands can be lined up by size to determine
DNA sequence.
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Dideoxynucleotide sequencing represents only one method of
sequencing DNA. It is commonly called Sanger sequencing since
Sanger devised the method. This technique utilizes 2',3'-
dideoxynucleotide triphospates (ddNTPs), molecules that differ
from deoxynucleotides by the having a hydrogen atom attached
to the 3' carbon rather than an OH group. These molecules
terminate DNA chain elongation because they cannot form a
phosphodiester bond with the next deoxynucleotide.

campus.queens.edu/faculty/jannr/molecular/




AAANAouxIoNn KATA Sanger

[Tepiopiopol TNC peboddooU

® AiaBadel 500-750bp (To avOpwTTIVO YoVvIdiwua uttoAoyileTal
3 d10 bp)

® XpovoPopoc diadikaaia



AAAnAouyxion KaTa Sanger

EpappoyEg: Avixveuon PeTaAAQywV, TTOAUPOPQPIO WYV
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Next generation sequencing

wﬁvv‘r"'v-'v.vr“lg

\
= 18

L f-‘-v )
S " 4 ' 3 ’( L Sapsanciny by apntrona iy |
\ o IS P | \pinariog wirh - e reccast

1. Owe buind pes el cairyey
wrmye cleacly meoil et (03
Timgmsanst

2 Lautine Sonad asal
Aol Othay of Uhe Staury (meefCA |

)'.J.. .‘- -.( ! J

g ) '

‘3{& L Af
1 [oatde<tzanter] UMA <> wtlMA

Txary (sAgw A Tanded Inroialy
EAA Ebrery)

£ S Seqamiing
’ gt vt
o’ Mebwsnd v v
Sk mremanty
Arcrryence A
wgers

L LhAten of doutdeuiranded (NA

V" ,(;’;\CJ \

7 Ganacwsoe o cokpen
\intay/ 1IN Clone

Anpdfeston of dubgun

[Lampet toadvvabony)
Trosmicamm vgah

Dentieisandnt OMA-> 8

e L
W) 1mamdec DMA

-

ol phuns bridge snpitcaos
8 Mve (ol anane L

www_gatc.co.uk/cgi-bin/wPrintpreview.cgi?sour....




Sanger Institute

Sanger seq.
ABI 373/377 slab gel sequencer
2-3runs/day 36-96 samples run
100kb/ instrument /day
80 staff to operate

ABI 3700 capillary Sequencer
8runs/day 96 samples/run
400kb /instrument /day
40staff to operate

ABI 3730XL Capillary Sequencer
15-40runs/day 96samples/run
1-2MB/instrument/day

4staff to operate

2003 2,76Gb/month

Aug 2008- 278Gb

Aug 2009 1,38Tb

2010 Illumina 200GB/run
60x depth /run




Next generation DNA sequencing - NGS

Madliko TTapaAAnAo diapacua aAAnAouxiwv DNA (Massively parallel
DNA sequencing)

[TOAUTTAOKEG TEXVOAOYIEC— XPNOIUOTTOIOUV TTEPITTAOKN XNMEIQ—>
evCupoAoyia, oTTTIKA UWnANG avaAuong €COTTAIOUO Kal AOYIOUIKO
AvaAuon povOKAwvVwY BpaucpdTwy atro pia BiBAI0Bkn BpaucudTwy
BIBAIOBrikN= dnuioupyeital ye TTPOCOAKN KATAAANAWY CUVOETIKWV
aAAnAouxiwyv TTpocapuooTwy ( linker-adapters) €10IKwv yia KAOe
TTAATPOppa o€ Bpauouata TTou TTpoEpxovTal atrd To DNA 1Tou BéAoupe
va avaAUOOUNE

H mTapoucia autwv Twv linkers divel T duvarotnTa €10IKAG EVIOXUONG
Twv Bpauvcpatwy pe PCR

lllumina

Thermo/ lon Torrent
Pacific Biosciences
Nanopore



1-2 million tempfate beads loaded into PTP wells

Flow of single dNTP type across PTP wells =—3>

Massively parallel DNA seguencing

Millions of simultaneous reactions
producing one read from one input
molecule

Technology has advanced dramatically in
recent years, allowing for the human
genome to be sequenced rapidly at the
cost of less than $5,000, outpacing
Moore’s Law
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Evolution of sequencing instruments over time
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Helicos Single Molecule Sequencing

Pacific Biosiences Single Molecule Seq
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454 /FLX ROCHE

XpNOIUYOTTOIEl TN XNMEIa TNG TTUpoaAAnAouxIiong

DNA 1tToAupepaon->KataAuel avTidpaon EVOWHATWONG
VOUKAEOTIOIWV=> €KAUETAI WG ATTO TO EVCUNO AOUCIPEPAON

[MoodTnTa WTOC/avAAoyn YE TOV ApIBUO TwWV VOUKAEOTIOIWVY TTOU
EVOWMATWVOVTAL.

avauiyvueTal ue o@aipidla Ta OTToIa £XOUV

TTPOOOEDEUEVA OAIYOVOUKAEOTIOIO GUUTTANPWHATIKA WE TIC AAANAOUXIEC
TTPOCAPHOCTWY TTOU £XOUV XPNOIMOTToINGE yia Tn dnuioupyia TNG
BiIBAI0OrikKNG BpaucudTwWV.

KAl QTTOPOVWVETAI O€ £va UDATIKO
oTayovidlo o€ AadI OTTou TTEPIEXOVTAl Ta avTidpacTtipla TnG PCR. H
gvioxuon yiveral oto piypa kai trapayovral trepittou 1.000.000
avTiypaga Kabe BpaucuaTtog oe KABe apaipidio.



AuTtn n diadikacia ovopaletal emulsion PCR (PCR o€ yaAGKTWUAQ)

Kal
TTPOOTIBevVTal oaIpidla PE Ta AvTIOPACTHPIA VIa TNV avTidpaon
TTUpOaAAnAouxiong.

Mia CCD camera kataypa@el To QWS TTou EKAUETAI aTTO KABE agaipidlo.

Ta dedouéva auAéyovtal o€ ‘flow space’ string of bases + aplBudg
Baocewv yia kaBe Béon Baong

NGBn o€ peyaleg etravalaupBavoueveg aAAnAouxieg JOVOVOUKAEOTIOIWY

lllumina->sequence space, AdBn oT1o TEAOG Tou dIaBACHATOS
SOLID-> ‘color space’ allignment



Massive Parallel Sequencing workflow

Complex sample (genome, Random size
exome, transcriptome,,...) homogeneisation (mecanic

or enzymatic) & selection
=
=

-— =i

Universal primer ligation

data analysis

.
technologies

Attachment to a particule & Clonal amplification,

Massive parallel sequencing
On the Chip




Roche/454 FLX Pyrosequencer

Library fragments are mixed with agarose
Uigeton 3 ) : ; beads with oligos complementary to
seiecton S 0§ erenogmakiy adapter sequences on the library.

AB

Each bead is associated with a single
fragment.

$StDNA library

Each fragment-bead complex is isolated
into individual oil:water micelles with PCR
mixture.

Thermal cycling of this emulsion PCR of
the micelles produces amplified unique
sequences on the bead surface.

Anneal sstDNA 1o an excessof  Emulsify beads and PCR 3 0
DNA capture beads reagents In water-in-oil inside mi eactor enrich for DNA-positive
microreactons beads

sstDNA library Bead-amplified sstDNA library

“En mass” sequencing of PCR products
on picotiter plates (PTP) with single beads
in each picowell.

Enzyme/substrate containing beads for

the pyrosequencing reaction are added to
Wl dlameter: sverage of 44 pm wells that act as floww cells for addition of
B e individual pure nucleotide solutions. The

BRccrosited per el CCD camera records the light emitted at
each bead.

Amplified sstONA library beads —p- Quality filtecred bases

Mardis E.R. Annual Review of Genomics and Human Genetics 9: 387-403 (2008).




Next Gen SEQUENCING

Key Concept
454 Sequencing from individual DNA

n g ules
g ) Library of adapted DNA molecules
50 .

One DNA molecule per bead

v

Clonal amplification to ~10 million copies

v

Independent sequencing of each bead

v

One Bead = One Read = One DNA molecule




RNA

Avtiotpodn petaypadpn-cDNA

Mpoetolpacia BiPALoONKwvV
PCR L€ TOUG EKKLVNTEG TOU
panel

Evioxuon BiBAloBnkwv pe
emulsion PCR

AAAnAouUxlon e NGS




DNA vs RNA

MeTaAAayEC (EAAEIYEIC, TTPOOBNKES, ONUEIAKES KTA)

ApIBuAC yovidlakwy avTiypagwyv (amplification)

AlauetaBéoeic/AvadiaTacelg

[ovidla ouvtnéng (FUSIONS)




Variant Detection
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Coverage recommendations

- De-novo sequencing — 20-30x coverage

- Re-sequencing — 15-25x coverage

- Amplicon sequencing: =p o o
unior System
Guidelines fltl)r Amplicon Experimental Design

Heterozygote detection
o 40x coverage will result in greater than 99.9% chance of detecting a

heterozygote

5% variation of single base changes or multibase deletions
o 1000x coverage will average 50 reads for a typical variant

1% variation of single base changes or multibase deletions
o 5000x coverage will average 50 reads for a typical variant

Single-base indels may require additional depth.

Clinical significance of rare variants?




Variant Classification

4
Soirerree (D

ARUP Tiers

Tier 1 — Actionable
(FDA Approved Therapies in Patient Tumor Type, Established Diagnostic or Prognostic Significance)

Tier 2 — Potentially Actionable
(FDA Approved Therapies in another Tumor Type, Potential Diagnostic or Prognostic Significance)

Tier 3 — Variants of Unknown Significance (VUS)
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o COSMIC

Catalogue Of Somatic Mutations In Cancer

Terms and Conditions have been udpated and include important changes. Please check the Licensing page for details.

Mutation
COSV51765161 Overview

This section shows a general overview of the selected mutation. It describes the source of the mutation i.e gene name/sample name/tissue name with unique ID, and also sho

ve distributi sequence level. You can see more information on our help pages.
Samples Genomic Mutation ID @ COSV51765161

Pathways affected Legacy Identifier ® COSM6224

References
Gene name EGFR

Reset page
AA mutation p.L858R (Substitution - Missense, position 838, L—R)
CDS mutation c¢.2573T=G (Substitution, position 2573, T—G)
SNP Mo
Nucleotides inserted

Genomic coordinates GRCh38, 7:55191822..55191822, view Ensembl ccnntig['—';I

HomoloGene
Ever confirmed somatic? Yes
FATHMM prediction Pathogenic (score 0.98)
Remark
Recurrent
Drug resistance

Alternative Ids © 130969846{EGFR_ENST00000454757}, 127653783{EGFR. ENST000004550897, 168917776{EGFR ENST00000638463%




National Library of Medicine

National Center for Biotechneology Information

l.
C Inva r Genomic variation as it relates to human health [p—

Advanced search

Access Submit Was this helpful? o

EBTTTe S rrint & Download

NM_005228.5(EGFR): 73T>G (p.Leu858Arg) Cite this record

Interpretation: drug response

Review status: 17 reviewed by expert panel
Submissions: 11 (Most recent: Oct 22, 2019}

Last evaluated: Mar21, 2018

Accession: VCV000016605.4

Variation ID: 16609

Description: single nuclectide variant

| Variant details
NM_005228.5(EGFR):c.2573T>G (p.Leu858Arg)

Cenditions Allele ID: 318438
Variant type: single nucleotide variant
Gene(s) Variant length: 1bp
Cytogenetic location: Tpll.2
Genomic location: 7:55191822 (GRCh38) GRCh38 UCSC
7:55259515 (GRCh3T) GRCh37 UCSC

Molecular
consequence

Nucleotide

MWC_000007.13:g.55259515T>G
NC_000007.14:g.55191822T~>G
NM_005228.5:¢.2573T>G [[IEEEE=g® | NP_005219.2:p.Leu858Arg | missense

... more HGV!

Protein change: LE58R, L591R, L805R, LE13R

Other names: -

Canonical SPDI: @ NC_000007.14:55191821:T:G

Functional consequence: -

Global minor allele -

frequency (GMAF):

Allele frequency: -

Links: UniProtkB: PO0S3

OMIM: 131550.0002

dbSMP: r5121434568

PharmGKB Clinical Annotation: 981420042

PharmGKB Clinical Annotation: 981475838
PharmGKB Clinical Annctation: 981475880




Using a standard solid tumor NGS panel we are able to simultaneously
analyze mutations in more than 40 genes, including many of the common
aberrations seen in lung cancer.

For example, it could provide information on KRAS, BRAF, NRAS, MET,
F’I'_I'I_EN,I R_E'll' status, which have emerged as a potential biomarkers for
clinical trials

MLH1
MPL
NOTCH1
NPM1
NRAS
PDGFRA

PIK3CA
PTEN

PTPN11
RB1




CATEGORIZED BY SOMATIC 4 CATEGORIZED BY
ALTERATION TYPE PUBLISHED RELEVANCE

AKTI, ALK, AR, BRAF, CDK4, CTNNB1, DDR2, ALK, BRAF, EGFR, ERBBZ, KRAS, NRAS
EGFR, ERBB2, ERBB3, ERBB4, ESR1, FGFRZ.

FGFR3, GNAT1, GNAQ, HRAS, IDH1, IDH2, A ’

JAKT, JAKZ, JAKS, KIT, KRAS, MAP2K], ALK, BRAF, EGFR, ERBB2, KIT, KRAS, MET,
MAPZK2, MET, MTOR, NRAS, PDGFRA, NRAS. PDGFRA. RET, ROS1

PIK3CA, RAF1, RET, ROST, SMO

ABL1, AKT1, AKT3, ALK, AR, AXL, BRAF
ALK, AR, BRAF, CCNDT, COK4, CDK®G, EGFR, CCND1, CDK4, CDK6, CTNNB1, DDR2, EGFR,

ERBB2, FGFR1, FGFR2, FGFR3, FGFR4, KIT, ERBB2, ERBB3, ERBB4, ESR1, FGFRY, FGFRZ,
KRAS, MET, MYC, MYCN, PDGFRA, PIK3CA FGFR3. FGFR4. IDH1. IDH2. JAKT. JAK2.
JAK3, KIT, KRAS, MAP2K1, MAP2K2. MET.

‘ MTOR, MYC, NTRK1, NTRK2, NTRK3, PDGFRA,
ABLY, AKT3, ALK, AXL, BRAF, EGFR, ERBB2, PIK3CA, PPARG, RAFT, RET, ROST, SMO
ERG, ETV1, ETV4, ETV5, FGFR1, FGFRZ,
FGFR3, MET, NTRK1, NTRKZ, NTRK3,
PDGFRA, PPARG, RAF1, RET, ROS1




Advantages
Very powerful tool/ enormous potential
Biomarker discovery
Information on clonality, heterogeneity
Current Difficulties
Enormous data -how to interpret
Whole framework has to emerge
Validation, verification
Low level mutations—importance?

Clinical value rather limited to druggable driver point
mutations

Cost consideration



NGS workflow

Duplicate removal

Indel realignment

Amplification Quality score recalibration ‘

Variant calling

Variant filtering

Variant interpretation

Extensive quality assessment required in all steps/ validation
Diagnostic yield/clinical utility

Souche E., NGS quality control



[Tapadelyuya Coverage
Analysis

Library type: AmpliSeq DNA
Reference: hgl9 (DNA)
Target reglons: CHP2.20131001.designed

Number of mapped reads 340427
Percant reads on larget 97.33%
Average basa coverage depth 1,562
Un¥ormiy of base coverage 99.53%

Amplicon Read Coverage Target Base Coverage

Number of ampicons 207 Bases In targel regiona 22,027
Percent assigned amplcon reads  97.33% Percent basa reads on targel BO.17%
Aversge reads per amplicon 1,601 Average base coverage depth 1.562
Unitormity of ampéicon coverage 99.52% Uniformily of base coverage 99.53%
Amplicons with al least 1 read 100.00% Target base coverage al 1x 100.00%
Amplicons with at least 20 reads  100.00% 1argel base coverage al 20x 100.0076
Amplicons with at least 100 reads  100.00% Targel base coverage al 100x 100.0056
Amplicons with at least 500 reads  88.55% Targel base coverage at 500x 98.54%
Amplicons with no strand blas 100.00% Targel bases with no strand blas  99.85%
Amplicons reading end-10-end 98.55% Percent end-to-end reads 96.67%
Amplicon base composition blas 0.381




[Tapadeiypa Alignment
Summary

492 M

Total Alignment Huases

4,305,216 100
Aligned Bases ¥ P

1% 08
Unaligned

Accuracy

0 50 100 150 200 250 300 350

Position in Read
50 100 150 200 250 300 350

Count Position
Total Reads
Aligned Reads
Unaligned Reads

Alignment Quality
AQL17 AQ20 Perfect

Total Number of Bases [Mbp] 485 M P 132 M
Mean Length [bp] 11 103
Longest Alignment [bp] x 3
Mean Coverage Depth




Caten " Ay Smig ¥ SF Avalindusn euy fewan Kavoweo Kaxd s ’

RmdLno pane B 4 U & A EEX PR S ¥ qTO{paT 910 - o &n Mo Kaho
C1653 - I3
A a8 C D E F G H | J K | M N 0 P a R

1 #nreference=hgl9
2 nrreferencelRI=hgl8
3 #locus « type « ref « length < genotyp -« filter « pvalue « cnv_pwis coverag -« aliele_c - allele_r « %_freqi « maf « hrun  « gene  + transcri ~ location
4 chr1:4381 REF G G/G PASS 0.002036807568069 856 G=855,A=:G=0.9988,0.12 1 MPL NM_0053 MPL:exonic:NM_005373.2
5 chr1:4381 REF G G/G PASS 1838412 856 G=856,A=(G=1.0,A=C0.00 1 MPL NM_0053 MPLiexonic:NM_005373.2
6 chrl1:4381 REF 166 TGG/TGG PASS 187E412 854 TGG=854,. 7GG=1.0,/ AAA=0.00AAG=0.00,1,1,1,1,1 MPL NM_0053 MPL:exonic:NM_005373,2
7 chr1:4381 REF G G/G PASS 181E+12 857 G=857,C=(G=1.0,C=C C=0.00,7=0.00 2,2 MPL NM_0053 MPL.exonic:NM_005373.2
8 chr1:4381 REF G G/G PASS 0.002112613253436 852 G=851,A=:G=0.9988,0.12 1 MPL NM_0053 MPLexonic:NM_005373.2
9 chrl:1152 REF C ¢/c PASS 1,85€+07 2000 C»2000,T-C=1.0,T=00.00 1 NRAS NM_0025 NRAS:exonic:NM_002524.4
10 chr1:1152 REF T LFAl PASS 1,89€406 1998 T«1908 A« T«1.0,A=~00.00 1 NRAS NM_0025 NRAS:exonic:NM_002524.4
11 chr1:1152 REF 116 TIG/TTG PASS 4 67E408 1995 TTG=1993 TTG=0.9% ATG=0,00,CAG=0.00,2,2,2,2,2,2 NRAS NM_0025 NRAS:exonic:NM_002524.4
12 chr1:1152 REF TG TG/TG  PASS 709€+410 1999 TG=1994,/7G=0.997' AG=0.00,(G=0.25,G( 2,2,2,2,2 NRAS NM_0025 NRAS:exomc:NM_002524.4
13 chr1:1152 REF 6T GT/GT PASS 1,94E+06 1995 GT=1995,(GT=1.0,CTCT=0.00,TT=0.00,TA- 1,11 NRAS NM_0025 NRAS:exomc:NM_002524.4
14 chr1:1152 REF C C/C PASS 4 568+07 2000 C=1999,7=-C=0.9995, 0.05 2 NRAS NM_0025 NRAS:exonic:NM_002524.4
15 chrl:1152 REF C c/c PASS 1858407 2000 C=2000,1-C=1.0,1=0 0.00 0.0 1 NRAS|CSCNM_0025 NRAS:exonic:NM_002¢ |
16 chr1:1152 REF AC AC/AC PASS 4,53E408 1998 AC+1906,0 AC~0.999, GA~D.00,GC~0.10 1,1 NRAS|CSCNM_0025 NRAS:exonsc:NM_002¢ |
17 chr1:1152 REF C C/c PASS 4 ASE409 2000 C=1998 A: C=0,999 A A=0.00,6=0.00,7=0.12,2.2 NRAS|CSCNM_0025 NRAS:exonic:NM_002¢ |
18 chr1:1152 REF C ¢/c PASS 165410 2000 C=1996,A: C=0,998 A A=0.00,6=0.00,7=0,22,2,2 NRAS|CSCNM_0025 NRAS:exonic:NM_0025 |
19 chr1:1152 REF A AJA PASS 6,86E410 2000 A=1997,G-A=0.9985, 0.15 1 NRAS|CSCNM_0025 NRAS:exonic:NM_002¢ |
20 chr1:1152 REF cC cCjcc PASS 2588412 1996 CC=1990,4CC=0.997, AC=0.00,GC=0.00,7C 2,2,2,2 NRAS|CSEC NM_D025 NRAS:exomc:NM_0027 |
21 chr1:1152 REF C c/C PASS 1,65E+10 2000 C=1996 A: C=0.998 A A=0.00,G=0.00,7=0.2 2,2,2 NRAS|CSC NM_0025 NRAS:exonic:NM_002¢ |
22 chr1:1152 REF C ¢/c PASS 4 56E+07 2000 C»1999.T« C~0.9995, 0.05 1 NRAS|CSC NM_0025 NRAS:exonic:NM_002¢ |
23 chr2:2943 REF C c/c PASS 1578411 1100 C=«1100,T+ C+1.0,T=00.00 1 ALK NM_0043 ALK:exonic:NM_004304.4
24 chr2:2944 REF G G/G PASS 1,09€411 1137 G=1137,7:G=1.0,T7=00.00 1 ALK NM_0043 ALK:exonic:NM_004304 4
25 chr2:2944 REF G G/G PASS 9,65E+09 1149 G=1149,C:6=1.0,C=C C=0.00,7=0.00 1,1 ALK NM_0043 ALK:exomc:NM_004304.4
26 chr2:2944 REF A A/A PASS 975£+09 1148 A=1148,C-A=1.0,C=00.00 2 ALK NM_0043 AlLK:exonsc:NM_004302.4
27 chr2:2944 REF A ANA PASS 8,75E+09 1148 A=1148,C:-A=1.0,C=0C=0.00,6=0.00,7=0.C2,2,2 ALK NM_0043 ALK:exonec:NM_004304.4
28 chr2:2091 REF G G/ PASS 187e407 1999 G=1999,1:G=1.0,1=00.00 1 IDHL NM_0058 IDH1:exonic:NM_005896.3
29 chr2:2091 REF A AA PASS 1,90£406 1997 A=1997 T+ A=1.0,T=00.00 1 IDH1 NM_0058 IDH1:exonic:NM_005896.3
30 chr2:2091 REF AC AC/AC  PASS 2 06E406 1989 AC=1989,(AC=1.0,G10.00 1 IDH1 NM_0058 IDH1:exonic:NM_005896.3
31 chr2:2091 REF G CG/CG  PASS 7828411 1997 CG=1990,CG=0.996. AG=0.00,TG=0.35AC 1,11 IDH1 NM_0058 IDH1:exonic:NM _005896.3
32 chr2;2091 REF G G/G PASS 3,12E+08 2000 G=1997,A: G=0.9985, A=0.10,C=0.00,T=0.01,1,1 IDH1 NM_0058 IDH1:exonic:NM_005896,3
33 chr2:2091 REF T T PASS 3,136+08 2000 T=1997,C=7=0,9985, 0.15 1 IDH1 NM_D058 IDH1 exonc:NM_005896.3
34 chr2:2091 REF C c/c PASS 4 A5E+08 2000 C=1998,1-C=0.999,70.10 2 ll)H_X NM_0058 IDH1:exonic:NM_005896.3
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Collection of high redundancy data

Next generation sequencing TTapayel EKATOPPUPIA
aAAnAouxieg Kal UTTOPEI VO QVIXVEUTEI GTTAVIEG
aAANAouxieg TTou dgv UTTOPOUV VA ATTOKAAUPOOUV
LME AAAEC OIOOIKATIEG

2TNV £€PEUVA YIA TOV KOPKIVO JTTOPOUUE PE AUTOV
TOV TPOTTO VO QVIXVEUCOUWE GTTavia aAAnAouop@a
(sequence variants) o€ TTANBUOUOUG KAPKIVIKWV
KUTTAPWV

To next generation sequencing €ivai 1d1aitepa
EAKUOTIKO OI10TI AOYW TOU peyaAou apiOuou
aAANAOUXIWV TTOU TTAPAYOVTaIl TA ATTOTEAECUATA
EXOUV UEYOAUTEPN OTATIOTIKI onuaaia.



Procedure

SEWIE Methodology: NGS/ lon Ampiseq custom
collection &
evaluation panel

DNA extraction Platform: lon PGM System

Bioinformati
CS

Clinical Caller/lon Reporter)
nnotation

\[€

Bioinformatics pipeline: Torrent Suite (Variant
methodology

Reporting
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NGS coverage analysis report

Muprpei Hendn On target Unitorminy

W2 5n UDNCREY

N 067 N7 10% 100 00

NN a60 08 6aY

200,000 N2 LR

LU IR LY
nn now

LA L 100.00%

A00 101

110,041

420, 002 0.42%,

A00 B02 UL LY

0 A0

Jonnay 000w, 100 DO,



. average sequence of
all DNA In tube / cannot resolve low
frequency mutations.

multiple platforms
Radically different underlying chemistries
one read/one input molecule
Every molecule/ individual sequence
Low abundance signals still legible
More depth-rarer mutation



Advantages
Very powerful tool/ enormous potential
Biomarker discovery
Information on clonality, heterogeneity
Current Difficulties
Enormous data -how to interpret
Whole framework has to emerge
Validation, verification
Low level mutations—importance?

Clinical value rather limited to druggable driver point
mutations

Cost consideration



AlxpeTaO€aeic yovidiwv otn dikyvwon

enslecetion | Translocation
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AlxpeTaOEoeic yovidiwv oTn dikyvwon

Tumor Common Fusion Genes
Alveolar Rhabdomyosarcoma PAX3/7T-FOXO1, PAX3-AFX
Angiomatoid Fibrous Histiocytoma EWSR1.ATF1/CREB1, FUS-ATF1
Alveolar Soft Part Sarcoma ASPL-TFE3

Clear Cell Sarcoma EWSR1-ATF1/CREB1
Dermatofibrosarcoma Protuberans COL1A1-PDGFB

Desmoplastic Small Round Cell Tumor EWSR1-WT1

Epithelioid Hemangioendothelioma WWITR1-CAMTAT, YAP1-TFE3

Ewmng Sarcoma EWSR1-FLM/ERG/FEVIETVI/ET1AF/ZSG, FUS-ERG

Solitary Fibrous Tumor NAB2-STATG

Synovial Sarcoma SSX1/2/4
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