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Molekularni nadorovy board

= Cil boardu: identifikace a diskuze = SloZeni boardu (metaanalyza):

potencialnich terapeutickych moznosti - onkolog (100 %)
Zzejmeéna u pauentﬂu neo,dpowdajllcvlch na vatolog (90,6 %)
,Standard-of-care” systémovou |éCbu

genetik (68,7 %)

bioinformatik (37,5 %)

= multidisciplinarni slozeni

2 dklad
podkiady - molekularni biolog (25 %)
- vysledky komplexniho molekularniho - farmakolog (21,9 %)
testovani ’

- dalgi vysledky (IHC, FISH..) bioetik (9,4 %)

- klinicky stav pacienta (PS, komorbidity)

Luchini C, et al. Trends Cancer. 2020; 6(9):738-744.



Molekularni nadorovy board

= Podklady:

driver” mutace

strukturalni aberace (fuze)

- CNV (amplifikace)

- mikrosatelitova instabilita

- nadorovy mutacni load (TMB)
- (dalsi - PD-L1 exprese, TILs? ...)

= terapeuticky ovlivnitelné aberace
= rezistentni aberace

= dostupné klinické studie (?)

Které nadory by mély byt diskutovany na
MNB?

= obvykle nadory, u kterych neni |écba dle
dostupnych guideline efektivni

= jakykoliv histologicky typ nadoru

= Metaanalyza nadorl resenych v ramci MNB:
440 nadorl s definovanou histologii

sarkomy 21,4 %

karcinom prsu 20 %

nadory mozku 15,5 %
nadory plic 7,3 %
kolorektalni karcinom 6,4 %

Luchini C, et al. Trends Cancer. 2020; 6(9):738-744.



Molekularni nadorovy board

=  Typy molekularnich analyz
- NGS — multigenové panely: 57,4 %
- NGS — celoexomové sekvenovani: 16,4 %
- RNA sekvenovani: 13,1 %
- CGH:4,9%
- NGS — celogenomové sekvenovani: 3,3 %
- Sangerovo sekvenovani: 3,3 %
- mRNA:1,6%

= nejvhodnéjsi: NGS sekvenovani vybranych
panell genu, optimalné doplnéné o analyzu
klinicky relevantnich fuzi

Luchini C, et al. Trends Cancer. 2020; 6(9):738-744.



Molekularni nadorovy board

Optimalni doba odezvy

neni presné definovano — musi byt zarucen
potencial pro nasazeni vhodné lécby

primér (metaanalyza) - molekularni
testovani a rozhodnuti MNB: 38,4 dn(
(rozmezi 12,4 — 86)

doporucovana je primérna doba odezvy 28
dnt (zahrnujici molekuldrni testovani i
rozhodnuti MNB)

Klasifikace molekularnich nalezt
= JCR

- Joint consencus recommendation —
Association for Molecular Pathology /
American College of Medical / Genetics /
ASCO / CAP)

= ESCAT

- ESMO scale for clinical actionability of
molecular targets

= OncoKB

- Memorial Sloan Kettering Cancer Center

Luchini C, et al. Trends Cancer. 2020; 6(9):738-744.

Chakravarty D, et al. JCO Precis Oncol. 2017;2017




ESMO Scale for Clinical Actionability of molecular Targets
(ESCAT)

A prospektivni, randomizované, survival endpoint ERBB2 amplifikace, germinalni BRCA1/2, PIK3CA
IB prospektivni, jednoramenné, specificky nddorovy typ, klinicky benefit (ESMO MCBS1.1)

IC prospektivni, vice¢etné histologické typy, klinicky benefit (ESMO MCBS1.1) NTRK, MSI

A retrospektivni analyzy prospektivnich studii PTEN (ztrata), ESR1 (mutace)

1B prospektivni studie, prokdzand odpovéd (OR), bez jednoznacénych dat na outcome AKT1 mutace, ERBB2 mutace
IIIA  jiny typ nadoru somatické BRCA1/2 mutace, MDM2 amplifikace
[IIB aberace genu ve tridé | ERBB2 mutace, ERBB3 mutace

IVA  preklinickd datain vivo ain vitro modely ARID1A/B, ATR/ATM/PALB2, MT4, MYC, NF1, PIK3R1
IVB  preklinicka data in silico analyzy

= Klasifikace do 5 trid

= VVyhodnoceni klinického vyznamu

Condorelli R, et al. Ann Oncol. 2019;30(3):365-373.



Mapping between the and

AMP /ASCO /CAP Levels of Evidence

Tier I: Variants of Strong
0 Clinical Significance

FDA-recognized biomarker predictive of response to an

FDA-approved drug in this indication Level A Evidence

N FDA-approved therapy
Standard care biomarker recommended by the NCCN included in professional guidelines
or other expert panels predictive of response to an
FDA-approved drug in this indication

ale) pJepuelg

Level B Evidence

2 Compelling clinical evidence supports the biomarker Well-powered studies with consensus
& as being predictive of response to a drug in this indication from experts in the field
((}
= : N J
1 Standard care or investigational biomarker predictive Vs ~N
of response to an FDA-approved or investigational drug Tier Il: Variants of Potential
i in another indication ) Clinical Significance
=] 2
S Compelling biological evidence supports the biomarker Level C Evidence
o, as being predictive of response to a drug FDA-approved therapies for
g fF T ) N different tumor types or
N f investigational therapies
Standard care biomarker predictive of resistance to Multiple small published studies
an FDA-approved drug in this indication with some consensus
J
Compelling clinical evidence supports the biomarker Level D Evidence
as being predictive of resistance to a drug Preclinical trials or a few case reports

without consensus

e OncoKB AMP/ASCO/CAP
Cancer Center..

Li, MM et al., J Mol Diagn 2017



onc KB Levels of Evidence  Actionable Genes  Cancer Genes  Data Access About Team News Temms & Account ~

Level 1 z L Level 4

FDA-approved Clinical e Biological evidence Standard care Clinical evidence
8 Genes s )

s e ] 8 actionable genes v Non-Small Cell Lung Cancer 15 drugs
Showing 24 biomarker-drug associations (8 genes, 2 tumor types, 1 level of evidence) Reset filters
Level # Gene = Alterations Tumor Type Drugs
1] ALK Fusions Non-Small Cell Lung Cancer Crizotinib 2
(1] ALK Fusions Non-Small Cell Lung Cancer Ceritinib
[ 1] ALK Fusions Non-Small Cell Lung Cancer Alectinib
[ ALK Oncogenic Mutations Non-Small Cell Lung Cancer Lorlatinib
o ALK Oncogenic Mutations Non-Small Cell Lung Cancer Brigatinib
(1] BRAF VB00E Non-Small Cell Lung Cancer Trametinib + Dabrafenib
(1] EGFR Exon 19 deletion, L858R Non-Small Cell Lung Cancer Gefitinib
(] EGFR Exon 19 deletion, L858R Non-Small Cell Lung Cancer Afatinib m L I 1 F DA d
(1] EGFR Exon 19 deletion, L858R Non-Small Cell Lung Cancer Osimertinib eve ( a p p rove )
[} EGFR Exon 19 deletion, L858R Non-Small Cell Lung Cancer Dacomitinib o
(] EGFR s768l Non-Small Cell Lung Cancer Afatinib - 8 ge n u
(1] EGFR G719 Non-Small Cell Lung Cancer Afatinib
(1] EGFR L861Q Non-Small Cell Lung Cancer Afatinib - 1 5 I é k ﬁ
(] EGFR T790M Non-Small Cell Lung Cancer Osimertinib
(1] EGFR Exon 19 deletion, L858R Non-Small Cell Lung Cancer Erlotinib
(1] NTRK1 Fusions All Solid Tumors Larotrectinib
(1] NTRK1 Fusions All Solid Tumors Entrectinib
o NTRK2 Fusions All Solid Tumors Larotrectinib
(1] NTRK2 Fusions All Solid Tumors Entrectinib
(1] NTRK3 Fusions All Solid Tumors Larotrectinib
(1] NTRK3 Fusions All Solid Tumors Entrectinib
(1] S Microsatellite Instability-High All Solid Tumors Pembrolizumab
Biomarkers
(1] ROS1 Fusions Non-Small Cell Lung Cancer Crizotinib
(1] ROS1 Fusions Non-Small Cell Lung Cancer Entrectinib



Onc@KB Levels of Evidence  Actionable Genes  Cancer Genes  DataAccess About Team News Terms & Account ~
©

€ Level 2 Level 3 Level 4 :
FDA-approved Standard care Clinical evidence Biological evidence Standard care Clinical evidence
Ser 4 Genes ( : 0 Genes ) :
4 actionable genes Non-Small Cell Lung Cancer 7 drugs
Showing 6 biomarker-drug associations (4 genes, 1 tumor type, 1 level of evidence) Hesat it
Level “ Gene i Alterations Tumor Type Drugs

(2] EGFR A763_Y764insFQEA Non-Small Cell Lung Cancer Erlotinib, Afatinib, Gefitinib

(2] ERBB2 Oncogenic Mutations Non-Small Cell Lung Cancer Ado-Trastuzumab Emtansine - Level 2 (Sta n d a rd ca re)
(2] MET Amplification Non-Small Cell Lung Cancer Crizotinib g y

- 7 1éku

(2] MET S T s Non-Small Cell Lung Cancer Crizotinib
: 14 splice mutation, Y1003mut ; g

(2] RET Fusions Non-Small Cell Lung Cancer Cabozantinib

(2] RET Fusions Non-Small Cell Lung Cancer Vandetanib



Actionable Genes  Cancer Genes Data Access About Team  News Terms & Account

O Ncoe KB Levels of Evidence

Level 4 Level R1

Biological evidence

evel 1 Level 2 Level 3
Standard care Clinical evidence
0 Genes 7 Genes

Standard care Clinical evidence

0 Genes 0 Genes

7 actionable genes Non-Small Cell Lung Cancer 3 drugs
Showing 15 biomarker-drug associations (7 genes, 1 tumor type, 1 level of evidence) Reset filters
Level “ Gene = Alterations Tumor Type Drugs
e ARAF Oncogenic Mutations Non-Small Cell Lung Cancer Sorafenib
(2] EGFR E709_T710delinsD Non-Small Cell Lung Cancer Gefitinib, Afatinib, Erlotinib
(3] EGFR E709K Non-Small Cell Lung Cancer Afatinib, Gefitinib, Erlotinib
(3] EGFR L833V Non-Small Cell Lung Cancer Gefitinib, Afatinib, Erlotinib
(3] EGFR L861R Non-Small Cell Lung Cancer Afatinib, Erlotinib, Gefitinib
(3] EGFR Kinase Domain Duplication Non-Small Cell Lung Cancer Afatinib, Erlotinib, Gefitinib m Level 3 (CI i n i ca I evi d en CE)
e EGFR Exon 20 insertion Non-Small Cell Lung Cancer Poziotinib
o
e EGFR Exon 19 insertion Non-Small Cell Lung Cancer Erlotinib, Gefitinib, Afatinib - 7 ge n u
(3] ERBB2 Oncogenic Mutations Non-Small Cell Lung Cancer Neratinib , °
(3] KRAS G12C Non-Small Cell Lung Cancer AMG-510 - 1 3 I e k u
3] MAP2K1 Oncogenic Mutations Non-Small Cell Lung Cancer Cobimetinib, Trametinib
(3] MET ETGT9mE, Bran 13 Deton, Exon Non-Small Cell Lung Cancer Capmatinib
14 splice mutation, Y1003mut
(3] MET D101Qmut, Exo.n 14 Deletion, Exon Non-Small Cell Lung Cancer Cabozantinib
14 splice mutation, Y1003mut
(3] RET Fusions Non-Small Cell Lung Cancer LOXO-292
(3] RET Fusions Non-Small Cell Lung Cancer BLU-667



o [ [(@) K B Levels of Evidence

FDA-approved

13 actionable genes

Actionable Genes

Level 2

Standard care

Cancer Genes

Data Access  About

Level 3

Clinical evidence

Non-Small Cell Lung Cancer

Team  News

Level 4

Terms

Biological evidence

13 Genes

Showing 17 biomarker-drug associations (13 genes, 2 tumor types, 1 level of evidence)

Level “

o ATM
BRAF
BRAF
BRAF
CDK12
CDKN2A
EGFR
EGFR
EGFR
FGFR1
FGFR2
FGFR3
KRAS
MET
MTOR

NF1

© 06 60 06 6 6 6060 60 060 6 6 6 0 0o

PTEN

Gene

P

Alterations

Oncogenic Mutations
L597

K601

G464, G469A, G469R, G469V

Truncating Mutations
Oncogenic Mutations
D761Y

A750P

L747P

Oncogenic Mutations
Oncogenic Mutations
Oncogenic Mutations
Oncogenic Mutations
Fusions

Oncogenic Mutations
Oncogenic Mutations

Oncogenic Mutations

All Solid Tumors

All Solid Tumors

All Solid Tumors

All Solid Tumors

All Solid Tumors

All Solid Tumors

Tumor Type

Non-Small Cell Lung Cancer

Non-Small Cell Lung Cancer

Non-Small Cell Lung Cancer

All Solid Tumors

All Solid Tumors

All Solid Tumors

All Solid Tumors

All Solid Tumors

All Solid Tumors

All Solid Tumors

All Solid Tumors

Level R1
Standard care

24 drugs

Drugs

Olaparib

PLX8394

PLX8394

PLX8394

Pembrolizumab, Cemiplimab, Nivolumab
Palbociclib, Abemaciclib, Ribociclib
Osimertinib

Gefitinib, Erlotinib, Afatinib

Erlotinib, Gefitinib, Afatinib

BGJ398, Debio1347, AZD4547. Erdafitinib
AZD4547, BGJ398, Debio1347, Erdafitinib
Erdafitinib. Debio1347, BGJ398, AZD4547
Trametinib, Binimetinib, Cobimetinib
Crizotinib

Temsirolimus, Everolimus

Cobimetinib, Trametinib

GSK2636771, AZD8186

& Account ~

Clinical evidence

Reset filters

Level 4 (biological
evidence)

- 13 genl
- 24 |ékQ



DICER1 HDAC2 NBN ROS1 BRIP1 FGF10 KMT2C PMS2 TET2

DNMT3A  HGF NCOA4 RRM1  BTK FGF14 ~ KMT2D  POLD1 TGFBR2 NGS —_ nage pra COVigté

DPYD HISTLH3B NF1 RUNX1  Cllorf30 FGF19  KRAS POLE TOP1
EGFR HMGA2  NF2 RUNX1T1 CCDC6  FGF23  LYN POLQ TOP2A
ELK1 HNFIA  NFKBIA SDHA  CCND1  FGF3 LZTRL  POT1 TOPBP1
ALK EML4 HNFIB  NKX2-1 SDHB  CCND2  FGF4 MAP2K1 PPM1D  TP53
APC  EPHA3  HRAS NOTCHL  SDHC  CCND3  FGF6 MAP2K2 PPP2R1IA  TPM3 i
AR EPHA5  CHD2 NOTCH2  SDHD CCNE1  FGFR1  MAP2K4 PPP2R2A  TSCl In-house pan6| (DNA) (rutinnl)
ARAF EPHA7  CHD4 NOTCH3  SF3B1  CD274 FGFR2  MAP3K1 PPP6C TSC2 .
ARID1A EPHB1  CHEK1  NPM1 SLC29A1 CD79A  FGFR3  MAPK1  PRKARIA  U2AF1 - 300 genu
ARID1B ERBB2  CHEK2  NRAS SMAD2 CD79B  FGFR4  MAPK3  PRKCI UGT1A1 L
ARID2 ERBB3  IDH1 NT5C2 SMAD3  CDA FH MCLL  PRKDC uImMC1 i - 944 kbp / 765 kbp kOdeICI sekvence
ATM ERBB4  IDH2 NT5C3A  SMAD4  CDH1 FOXL2 MDC1  PTEN VEGFA <
ATR  ERCC3 IGFIR  NT5C3B  SMARCA4 CDK12  FOXP1  MDM2  PTCH1 VHL ® Mutacni load (TMB)
ATRX ERG IGF2 NTSE SMARCB1 CDK4 GATAL MDM4 QK WISP3 = MSI
AURKA ESR1 IKZF1 NTRK1 SMO CDK6 GATA2  MED12  RADS0 WRN
AURKB ESR2 IRF2 NTRK2 SOX10  CDK8 GATA3  MEN1  RADS51 WT1 ;v
B2M  EZH2 IRF4 NTRK3 SOX2 CDKN1A GATA4  MET RAD51AP1 XPO1 " Genove preStabe (Z DNA)
BAPL F11R IRS2 PAK3 SOX9 CDKN1B GATA6  MITF RAD51B  ZBTB2
BARD1 FAM175A JAK1 PALB2 SPEN CDKN2A GNA1l MLH1  RAD51C  ZNF217
BCL2 FAMA46C  JAK2 PARD3 SPTAL  CDKN2B GNA13  MLH3  RAD51D  ZNF703
BCL2L1 FANCA  JAK3 PAX5 SRC CDKN2C GNAQ  MPL RAD54B
BCL2L2 FANCB  JUN PDGFRA  STAT3  CLTC GNAS  MREL1A RADS54L
BCL6 FANCC  KAT6A  PDGFRB  STAT4  CREBBP  GRB2 MSH2  RAF1
BIRC5 FANCD2 KDM5A  PDK1 STK11 ~ CTNNAL GRIN2A MSH6  RARA
BIRC5p FANCE ~ KDM6A  PIK3C2B  SUFU CTNNBI GRM3  mTOR  RB1
BLM FANCF  KDR PIK3CA SYK CYP19A1 GSK3B  MUTYH RBBPS
BRAF FANCG  KEAP1  PIK3CB TAF1 DAXX H2AFX  MYC RET
BRCAL FANCI KIFSB PIK3CG TBX3 DCK H3F3A  MYCL  RICTOR
BRCA2 FANCL  KIT PIK3R1 TERT DCTD  H3F3B  MYCN  RIT1
BRD4 FBXW7  KMT2A  PIK3R2 TERTp DDR2  H3F3C  NACC2  RNF8




ABL1
ABL2
ABRAXAS2
ACVR1
ACVR1B
ACVR2A
ADGRA2
AIP
AJUBA
AKT1
AKT2
AKT3
ALK
ALOX12B
AMER1
ANKRD11
ANKRD26
APC
APEX1
AR

ARAF
ARFRP1
ARHGAP35
ARID1A
ARID1B
ARID2
ARID5B
ASXL1
ASXL2
ATM
ATMIN
ATR
ATRIP
ATRX
AURKA
AURKB
AXIN1
AXIN2
AXL
B2M
BAGALT3
BABAM1
BABAM2
BAP1
BARD1
BBC3
BCL10
BCL2
BCL2L1
BCL2L11
BCL2L2
BCL6
BCOR
BCORL1
BCR
BIRC3
BIRCS
BIRCS p.
BLM
BMPR1A
BRAF
BRAP
BRCAL
BRCA2
BRCC3
BRD4
BRIP1
BTG1
BTG2
BTK
BUB1B
Cliorf30
CALR
CARD11
CASP8
CBFB
CBL
CCDCe6
CCND1
CCND2

CCND3
CCNEL
cp22
CD274 (PD-L1)
CD276
cp70
cp74
CD79A
CD798
cpc73
CDH1
CDk12
CDK4
CDK6
cDk8
CDKN1A
CDKN1B
CDKN1C
CDKN2A
CDKN2B
CDKN2C
CEBPA
CENPA
CEPS7
CFTR
cc
CLSPN
cLte
cop1
CREBBP
CRIPAK
CRKL
CRLF2
CSFIR
CSF3R
CSNK1A1
CSNK1D
CSNK1E
CTCF
CTLA4
CTNNAL
CTNNBL
cuL3
CUL4A
cux1
CWF19L2
CXCR4
(7))
CYP17A1
CYP19A1
DAXX
DCLRE1C
DCUN1D1
DDB2
DDR1
DDR2
DDX41
DHFR
DHX15
DICERL
DIS3
DMCL
DNAJB1
DNAJC21
DNMT1
DNMT3A
DNMT3B
DOTIL
DPYD
E2F3
EED
EGFL7
EGFR
EGR3
EIF1AX
EIF4A2
EIF4E
ELF3
ELK1
ELOC

EML4
EP300
EPCAM
EPHA3
EPHAS
EPHA7
EPHB1
EPHB4
EPHB6
EPHX1
EPPK1
ERBB2
ERBB3
ERBB4
ERCC1
ERCC2
ERCC3
ERCC4
ERCC5
ERCC6
ERG
ERRFI1
ESR1
ESR2
ETS1

FOX01
FOXP1
FRS2
FUBP1
FYN
GABRA6
GADD45A
GATA1
GATA2
GATA3
GATA4
GATA6
GEN1
GID4
GLI1
GNA11
GNA13
GNAQ
GNAS
GPC3
GPS2
GRB2
GRB7
GREM1
GRIN2A
GRM3
GSK3B
H3F3A
H3F3B
H3F3C
HDAC1
HDAC2
HELQ
HGF
HIST1H1C
HIST1H2BD
HIST1H3A
HIST1H3B
HISTIH3C
HIST1H3D
HIST1H3E
HIST1H3F
HIST1H3G
HIST1H3H
HIST1H3|
HIST1H3J
HIST2H3A
HIST2H3C
HIST2H3D
HIST3H3
HLA-A
HLA-B
HLA-C
HMGA2
HNF1A
HNF1B
HNRNPK
HOXB13
HRAS
HSD3B1
HSP90AAL
HUS1
CHD2
CHD4
CHEK1
CHEK2
ICOSLG
D3

IDH1
IDH2
IFNGR1
IGF1
IGF1R
IGF2
IKBKE
IKZF1
IL10

IL7R
INHA
INHBA

INPP4A
INPP4B
INSR
IRF2
IRF4
IRS1
IRS2
JAK1
JAK2
JAK3
JAM2
JAM3
JUN
KATS
KAT6A
KCNJS
KDMS5A
KDMS5C
KDM6A
KDR
KEAP1
KEL
KIFSB
KIT

KLF4
KLHL6
KMT2A
KMT28B
KMT2C
KMT2D
KRAS
LAMP1
LATS1
LATS2
LIFR
LiG1
LIG3
LG4
LMO1
LRIG1
LRP1B
LRRK2
LTK

LYN
LZTR1
MAF
MAGI2
MALT1
MAP2K1
MAP2K2
MAP2K4
MAP3K1
MAP3K13
MAP3K14
MAP3K4
MAPK1
MAPK3
MAPKS8IP1
MAX
McCL1
MCPH1
MDC1
MDM2
MDM4
MECOM
MED12
MEF2B
MEN1
MERTK
MET
MGA
MGMT
MITF
MKNK1
MLH1
MLH3
MLLT3
MMP8
MPL
MRE11A

MSH2
MSH3
MSH5
MSH6
MSR1
MST1
MST1R
MTAP
MTDH
mTOR
Mus81
MUTYH
MYB
MYC
MYCL
MYCN
MYD88
MYOD1
NAB2
NACC2
NAT1
NAV3
NBN
NCAM1
NCOA3
NCOA4
NCOR1
NEGR1
NELFB
NF1
NF2
NFE2L2
NFE2L3
NFKBIA
NFKBIZ
NHEJ1
NKX2-1
NKX3-1
NOTCH1
NOTCH2
NOTCH3
NOTCH4
NPM1
NRAS
NRG1
NSD1
NSD2
NSD3
NT5C2
NTRK1
NTRK2
NTRK3
NUP93
NUTM1
0GG1
P2RY8
PAK1
PAK3
PAK7
PALB2
PARD3
PARP1
PARP2
PARP3
PAX3
PAX5
PAX7
PAX8
PBRM1
PCBP1
PCNA
PD-1
PD-L2
PDGFRA
PDGFRB
PDK1
PDPK1
PGR
PHB
PHF6

PHOX2B
PIK3C2B
PIK3C2G
PIK3C3
PIK3CA
PIK3CB
PIK3CD
PIK3CG
PIK3R1
PIK3R2
PIK3R3
PIM1
PLA2G2A
PLCG2
PLK2
PMAIP1
PMS1
PMS2
PNRC1
POLB
POLD1
POLE
PoOLQ
POT1
PPARA
PPARD
PPARG
PPM1D
PPP2R1A
PPP2R2A
PPP6C
PRDM1
PREX2
PRF1
PRKAR1A
PRKCI
PRKDC
PRKN
PRSS8
PRX
PTEN
PTCH1
PTPN11
PTPRD
PTPRO
PTPRS
PTPRT
PTTG2
QK1
RAB35
RAC1
RAD1
RAD17
RAD18
RAD21
RAD23B
RAD50
RAD51
RAD51AP1
RAD51B
RAD51C
RAD51D
RAD52
RAD548B
RAD54L
RAD9A
RAF1
RANBP2
RARA
RASA1
RB1
RBBP8
RBM10
RECQL
RECQL4
RECQL5S
REL

RET
RFC1
RFC2

RFC4
RHBDF2
RHEB
RHOA
RICTOR
RIT1
RNF146
RNF168
RNF43
RNF8
ROS1
RPA1
RPL22
RPLS
RPS6KA4
RPS6KB1
RPS6KB2
RPTOR
RUNX1
RUNX1T1
RYBP
SDHA
SDHAF2
SDHB
SDHC
SDHD
SETBP1
SETD2
SETX
SF3B1
SGK1
SH2B3
SH2D1A
SHPRH
SHQ1
SIN3A
SLIT2
SLX4
SMAD2
SMAD3
SMAD4
SMARCA4
SMARCB1
SMARCD1
SMARCE1
SMC1A
sMc3
SMO
SNAI1
SNAI2
SNAI3
SNCAIP
SOCS1
SOX10
SOX17
SOX2
SOX9
SPEN
SPOP
SPTA1
SRC
SRSF2
STAG1
STAG2
STAT3
STAT4
STATSA
STATSB
STK11
STK40
SUFU
suz12
SYK
TAF1
TAZ
TBLIXR1
TBX3
TCF3
TCF7L2
TCL1A

TEK
TELO2
TERF2
TERT
TERT p.
TET1
TET2
TFE3
TFRC
TGFBR1
TGFBR2
TIPARP
TIP1
TLR2
TLR4
TMEM127
TMPRSS2
TNFAIP3
TNFRSF14
TOP1
TOP2A
TOPBP1
TP53
TP53BP1
TP63
TPM3
TRAF2
TRAF7
TRRAP
TSC1
TSC2
TSHR
TSHZ2
TSHZ3
TSZH1
TWIST1
TWIST2
TYRO3
U2AF1
U2AF1p.
UBE2A
UBE2B
UBE2I
UBE2V2
UBE4B
UGT1A1
uimcl
USP9X
VEGFA
VEZF1
VHL
VTCN1
WISP3
WRN
WT1
XIAP
XPA
XPC
XPO1
XRCC1
XRCC2
XRCC3
XRCC4
XRCC5
XRCC6
YAPL
YES1
ZBTB2
ZBTB7A
ZEB1
ZEB2
ZFHX3
ZNF217
ZNF350
ZNF365
ZNF703
ZRSR2

NGS — nase pracoviste

In-house panel (DNA) (,,vyzkumny“

- 714 genl
- 2,235 kbp

= Mutacni load (TMB)
= MSI

= Genové prestavby (z DNA

| FANCA |  H2AX |
| FANCL |  RNF8 |
| RADS1 |  PNBS1 |

28 genli HRR




NGS — RNA (komercni panely)

FusionPlex Lung (RNA)

0 FusionPlex I_Uﬂg ARCHER )
- 14 genu

Key fusion detection - excellent small panel for focused interrogation of
oncogenic fusion targets

- EG F R’ A LK’ B RA F’ ROS 1 . Detect splice variants and relevant mutations - captures expressed EGFR

viil and MET exon 14 skipping events, as well as prominent mutations in

ALK, BRAF, EGFR, KRAS, RET, and ROS1

- K RAS M ET R ET »  Sample versatility - wide sample type compatibility, including FFPE
4 ’ .

I T I S - | o Streamlined, lyophilized workflow - minimize hands-on time and replication
error
| FGFR1 | FGFR2 | FGFR3 i 5
- NTRK]_ NTRKZ NTR K3 Specifications & Performance
) ) | KRAS | MET | NRG1
Gene target 14
| NTRKL | NTRK2 | NTRK3
Number of GSP2s 163
| RET | ROS1
- Input requirement” =10ng
’ ’ 4 SNV/indel
Sl Recommended # of reads 500K
Fusion, splicing or exon-skipping
Unique molecular on-target % >97%
Hands-on time 2.5 howrs
Total time 9 hours

= FusionPlex Sarcoma v2 (RNA)

*Input recommendations for FFPE samples vary depending on Archer Preceq® RNA QC score;

50ng input recommended in absence of PreSe

For research use only. Not for use in diagnostic procedures

- 55 genl




ESMO doporuceni pro vyuz
,,nedlidiunéé’:ného” NSCLC

Gene Alteration Prevalence ESCAT

EGFR Common mutations (Del/19, L858R) 15% (50%—60% Asian) A
Acquired T790M exon 20 60% of EGFR mutant 1A
Uncommon EGFR mutations (G719X in exon NSCLC 1B
18, L861Q in exon 21, $768! in exon 20) 10% 1B
Exon 20 insertions 2%

ALK Fusions (mutations as mechanism of resistance) 5% 1A

MET Mutations ex 14 skipping 3% 1B
Focal amplifications (acquired resistance 3% 1B
on EGFR TKI in EGFR-mutant tumours)

BRAF’®™¢  Mutations 2% 1B

ROS1 Fusions (mutations as mechanism 1%—2% 1B
of resistance)

NTRK Fusions 0.23%—3% IC

RET Fusions 1%—2% IC

KRASS**¢  Mutations 12% I8

ERBB2 Hotspot mutations 2%—5% 1B
Amplifications

BRCA 1/2 Mutations 1.2% 1A

PIK3CA Hotspot mutations 1.2%—7% 1A

NRG1 Fusions 1.7% 1]}

Mosele F, et al. Ann Oncol. 2020;S0923-7534(20)39971-3.

iti NGS u metastazujiciho

= Rutinni praxe: Doporuceni pouzivat NGS
multigenovy panel

= Cetné aberace level 1

= DNA nebo RNA — ale musi obsahovat
vsechny fuze level 1




Komplexni molekuldrni testovani metodou NGS: situace v CR

] 7 i iktivni Ani A :DNANT ‘R, ¢R, CESKE ONKOLOGICKE
Moznosti prediktivniho testovani R T T
metodou NGS v rutlnnl praXI CLS JEP NA TEMA PREDIKTIVNI DIAGNOSTIKA

23.11.2020, PRAHA, USTREDI VZP CR

- probihaji jednani s platci

UCASTNICI JEDNANT

- pFed béin{l souhlas VZP i SZP VZPCR:  Ing. Smehlik, MHA, MUDr. Sajdlovi, MUDr. $vejdovd, Ing. Mrazek, Magr.

Diimalova, MUDr. Miloslava Dubovska, Ing. Jankdj

v/ s . o ¢4 . « 7 SZP CR: [ng. BeneSovd, MUDr. Hadravsky, zdstupci ostatnich Svazovych ZP prostiednictvim
- pfiprava , krycich listu“ pro jednotliva > |
COS CLS JEP: Doc. MUDr. Prausova
<oty 1 SCP CLS JEP: prof. MUDr. Dundr, prof. MUDr. Maté]
vysetreni pro

¢) Komplexni molekuldrni testovéani v prediktivni indikaci metodou NGS u vybranych solidnich

- dalsi jednani planovana na rok 2021 ndord

e zastupci OS predstavili navrh panelu pro komplexni prediktivni testovéni metodou NGS u
karcinom plic, prsu, kolorektilniho karcinomu a nédori nezndmého priméarniho zdroje a

- Zave d e n |, d O p ra Xe - ? dal$ich méng &astych nadorl

e NGS panel u testovani somatickych aberaci se provadi na Grovni DNA i RNA

e pacienti s Ca budou naddle testovani reflexné dle v soucasné dobé platnych algoritmi pro
testovani

e testovdni metodou NGS bude vzdy provadéno na zadost KOC bud’ v prib&hu onemocnéni,
nebo hned v ramei primodiagnozy

e vzorek by mél byt vySetien do 14 dnii od indikace

e VZP ve spoluprici s OS zpracuje navrhy celkem 8 NGS vykoni (pro jednotlivé Dg, vzdy pro
DNA a RNA)

e zajiSténi sit¢ smluvnich poskytovateld pro nasmlouvany NGS vykoni je v konetné
kompetenci jednotlivych zdravotnich pojistoven




Komplexni molekuldrni testovani metodou NGS: situace v CR

Moznosti prediktivniho testovani
metodou NGS v rutinni praxi

probihaji jednani s platci

predbézny souhlas VZP i SZP

priprava , krycich listi“ pro jednotliva
vysetreni

dalsi jednani planovana na rok 2021

zavedeni do praxe — 20217

odhad - 2000 pacientl ro¢né (ruzné
diagnozy)

vzdy NGS DNA a NGS RNA panely

na urovni konsenzu odbornych spolecnosti
projednany a schvaleny panely testovanych
genu pro:

- karcinom plic
- kolorektalni karcinom

- karcinom prsu

dalSi méné casté diagnozy a nadory
neznameého zdroje



Navrh somatického NGS panelu (NSCLC)

Amplifikace = Mutace (DNA) — 27 gend
CRAS " Fuze (RNA)—13 genu
BRAF ATM NTRK1 FGFR2 = Amplifikace — 6 genl
MET HER2 NTRK2 FGFR3 = MS|
RET PIK3CA NTRK3 EGFR
PTEN STK11 RET MDM?2
ARAF KEAPL MET = Schvaleno na urovni odbornych spolecnosti
MAP2K1 DDR2 FGFR1
ALK NTRK1 FGFR2 ) Pro—bl’ha’ jednénl' S plétCI
CDK12 NTRK2 FGFR3
CDKN2A NTRK3 NRG1
FGFR1 NRAS NUTM1
FGFR2 TPS53

rorRs NG




Navrh somatického NGS panelu (karcinom prsu)

Mutace
PIK3CA
ESR1
AKT1
ERBB2
ATM
CDK12
CDKN2A
BRAF
KRAS
PTEN
FGFR1
FGFR2
FGFR3
MTOR
NF1
NRAS

NTRK1
NTRK2
NTRK3
RB1
FAT1
TP53
BRCA1
BRCA2
ARID1A
ARID1B
ATR
CHK1
PALB2
KEAP1
PIK3R1
STK11

NTRK1
NTRK2
NTRK3
MET
FGFR1
FGFR2
FGFR3
ALK
ROS1
RET

Amplifikace
FGFR 1
FGFR 2
FGFR 3
CCND1
MDM?2

MYC

Mutace (DNA) — 33 genli
Fuze (RNA) — 10 genl

= Amplifikace — 7 genl

= MSI

= Schvaleno na urovni odbornych spolecnosti

= Probiha jednani s platci

= Testovani overexprese / amplifikace HER2 — jako
doposud (IHC + FISH)

= Testovani mutaci HER2 NGS (DNA panel)




Navrh somatického NGS panelu (kolorektalni karcinom)

Faze Amplifikace Mutace (DNA) - 21 gend

STK11 NTRK1 CERBB2 Fuze (RNA) — 10 genu

KEAP1 NTRK2 ~ MET = Amplifikace — 2 genu
ERBB2 NTRK3
= MSI

CDK12 TP53 MET
CDKN2A PIK3CA FGFR1
FGFR1 AKT1 FGFR2 = Schvaleno na urovni odbornych spolecnosti
FGFR2 A FGFR3 = Probiha jednani s platci
FGFR3 NTRK1 ALK
MTOR NTRK2 ROS1
NF1 NTRK3 RET

ren RS




Komplexni molekularni testovani metodou NGS se
stava standardni soucasti prediktivnich vysetreni

Indikace vzdy ze strany onkologa

V ramci vztahu mezi konkrétnim jednotlivym
prediktorem a prisluSnym lékem (napr. EGFR
mutace u NSCLC, BRCA mutace u HGSC atd.) je
interpretace a vyznam nalezenych aberaci jasné
dany

U komplexniho molekularniho testovani nad
rdmec stanoveni ,standardnich” prediktor( je
nutna diskuze nalezll u kazdého pacienta v ramci
molekuldrnich nadorovych boardu

Uzka spoluprace mezi onkology, patology a
dalsimi odbornostmi

= Jednotny zpUsob reportovani nalezenych aberaci
= |nterpretace

= Komplexni vyhodnoceni nalezenych molekularnich
zmeén v kontextu celkového stavu pacienta




