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CC YT0 Mbl 3Haem O reHeTUKe OHKOo/1I0rMyeckmux sabonesaHun?

Peub noaeT o poan meToao0B MONEKYNAPHOU reHETUKMU U TEHOMUKU B OHKO10TUMN.
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- IdBOAOUMA NpeacTaBAeHUU O reteporeHHocTu P/l
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JBONIOLUA MEeTOA0B ANATrHOCTUKU

IHC—> FISH/gPCR/dPCR-> NGS



AmpliCAD-EGFR-TecT. OueHKa ctatyca mytauuu L858R, dell9 u T790M reHa EGFR.

MyTtauuun EGFR,Bxoafawme B TeCT-cuctemy

Cpeaun 6onbHbix HMIPN
BCTPEYaemMocCTb myTtauuii 8 EGFR
10% (CLUA) - 35% (A3un)
MpumepHo 20% B PO

MpumepHo 90%
myTauum EGFR 310
L858R, dell9

http://www.rosoncoweb.ru/news/society/2017/06/27-2/

Distribution of EGFR Mutations in 10,607 Russian Patients with Lung Cancer. Imyanitov, Evgeny N., et al., 2016,
Molecular Diagnosis & Therapy https://link.springer.com/article/10.1007%2Fs40291-016-0213-4

HasBaHue U3meHeHUe B HyKneoTuaax Homep B 6ase
BAHHbIX
COSMIC
T790M €.2369C>T 6240 6240
L858R c.2573T>G 6224
Oeneumn B  19-om €.2235 _2249del15 6223
9K30He €.2235_2252>AAT 13551
€.2236_2253del18 12728
€.2237_2251del15 12678
€.2237_2254del18 12367
€.2237_2255>T 12384
€.2236_2250del15 6225
€.2238_2255del18 6220
€.2238_2248>GC 12422
€.2238_2252>GCA 12419
€.2239_2247del9 6218
€.2239_2253del15 6254
€.2239_2256del18 6255
€.2239 2248TTAAGAGAAG>C 12382
€.2239_2258>CA 12387
€.2240_2251del12 6210
€.2240_2257del18 12370
€.2240_2254del15 12369
€.2239 2251>C 12383
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https://link.springer.com/article/10.1007/s40291-016-0213-4
http://www.rosoncoweb.ru/news/society/2017/06/27-2/
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CoctaB Habopa AmpliCAD-EGFR-Tect
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«MUP-muke» (Taq, bydep, Mg2+, dNTP)

CMecCb Npanmepos 1 30HA0B «T790M»

CMeCb Npanmepos 1 30HA0B «L858R»

CMecb nNpanmepos 1 30HA0B «del- 19»

CMeCb NPalNMepoB 1 30HA0B BHELUHErO KOHTPOA
amnanduKkaumm «BK» (Ha 28 ak3oH EGFR)
NONIOXNTENbHbBIN KOHTPO/IbHbIM 0bpa3eu, «[MKO»
OTPULLATE/IbHbIN KOHTPONbHbIN 06pasel, «OKO»
(Bopa He copeprkallan HyKNeas)

MHCTPYKLMA NO NPUMEHEHMUIO

MpuHuun geincrema — NUP ¢ annenbv-cneuyndpuueckmmm
npamepamm

MaTtepuanom ana nccnepgosaHua cnyXut A HK,
BbiaeneHHaAa u3 FFPE cpe3os

PekomeHaoBaHHbIV Npubop Rotor-Gene Q

ﬁ
{ ( 'Tl I wl‘

10 nnun 20 TectoB
(ana npoBeaeHua aHanmsza 10 nnam 20 naumneHTam)

B pa3pabotke AmpliCAD-EGFR test 2.0 gna cfDNA...
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TexHonorua 6bICTPO meHAeTcA

1880 19560

2018
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BmecTte ¢ TeXxHONOrMen meHAeTCcA HayKa
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3:1 Ratio

JKcnepumeHT MeHaensa CrpykTypa AHK CekBeHMpOBaHWE reHOMOB

1865 19638 2018



(OC TeHOoMHble TexHonormu. TexHonormm cekseHmposaHma 2018
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dnyopecueHTHOe NnonynpoBoAHNKOBOE MOHOMONEKYNAPHOoe HaHO60A/bI
. » §
PACIFIC EXBE
illumina e @ BIOSCIENCES" QNANOP ORE BGE.'

HiSeq 2500

Sequel

BGISEQ-500



OC CtommocTb
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CTonmocCTb CHUXKaeTcA

Bcé-paBHO, NoOKa
CTOMMOCTb OCTaéTcAa
[10BO/IbHO BbICOKOM

BHegpeHWe reHOMHOro
CeKBEHMpPOBaHMA B
MeAULIMHCKYIO NPaKTUKY,
B CUJ1y €ro BbICOKOM
CTOMMOCTM, NOKa
3aTPYAHEHO

NovaSeq Series
Compelling price per data point enables highly-powered studies

List Price per Gb

—— RO -
ﬁfi’f*’ wiseaxen [ DA $7.08

a: wseaxeive [ NI $10.60

&7 ousessss I $10.80

e Novaseqsooosooos2 ([ $15.80

f novaseq sooveooo st [ $18.00
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HiSeq 2500 based on 250 cycle kit, all others based on 300 cycle kit

For Research Use Only. Not for use in diagnostic procedures. | I UI I l I na



OC Knununueckoe npumeHeHue NGS. TapreTHasa Tepanus.
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Hannyune y naymeHTa onpeneneHHoro
reHeTUYECKOro N3MeHeHna BO MHOrom onpeaenaeT
byaet v ana ero neyeHma spPeKTUBeEH TOT NN
MHOM Npenapar.

OnpeaeneHme MyTaLMOHHOTIO CTaTyca - cenyac
ABNAETCA HEODOXOAMMbIM YC/IOBMEM Ha3HaYeHuUs
LLe/Ioro pAAa TapreTHbIX NpenapaTos.

NGS no3BonAeT oueHUTb OAHOBPEMEHHO CTaTyC
BCEX KNMHUYECKN-3HAUYMMbIX MYyTaLUN.

Mcnonb3yoT KOPOTKME NAHENIN FTEHOB.
JKOHOMMA BMONCUNHOro MmaTtepmana nauneHTa.

JKOHOMMS BPEMEHM 33 CYET TOT0, YTO HE HYXKHO
nenaTtb OTAEeNbHbIN aHAaNU3 ANA OLLEHKM cTaTyca
KaXXA0M OTAEe/IbHOW MyTaLUW.

Using the genetic changes in a patient's
tumor to determine their treatment is

known as precision medicine.
Credit: National Cancer Institute




oC KnnHuuyeckoe npumeHeHmne NGS. TapreTtHasa Tepanus.
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INDICATIONS

Non-Small Cell Lung Cancer
(NSCLC)

BIOMARKER

EGFR exon 19 deletions and EGFR exon 21 LB58R alterations

FDA-APPROVED THERAPY"

Gilotrif®(afatinib), Iressa® (gefitinib), or Tarceva® (erlotinib)

EGFR exon 20 T790M alterations

Tagrisso® (osimertinib)

Melanoma

ALK rearrangements Alecensa®alectinib), Xalkori® (crizotinib), or Zykadia® (ceritinib)
BRAF VE00E Tafinlar® (dabrafenib) in combination with Mekinist® (trametinib)
BRAF V60OOE Tafinlar® (dabrafenib) or Zelboraf® (vemurafenib)

BRAF V60O0E or V600K

Mekinist® (trametinib) or Cotellic®(cobimetiniby, in combination
with Zelboraf®vemurafenib)

Breast Cancer

ERBBZ (HERZ2) amplification

Herceptin® (trastuzumab), Kadcyla® (ado-trastuzumab-emtansine),
or Perjeta® (pertuzumab)

Colorectal Cancer

KRAS wild-type (absence of mutations in codons 12 and 13)

Erbitux® (cetuximab)

KRAS wild-type (absence of mutations in exons 2,3 and 4)
and NRAS wild-type (absence of mutations in exons 2, 3and 4)

Vectibix® (panitumumab)

Ovarian Cancer

BRCAI/2 alterations

Rubraca® (rucaparib)
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KnnHnyeckoe npumeHeHue NGS. UmmyHoTepanus.

*  MmmyHOTepanua — o4yeHb 3¢ deKTUBHbIN Noaxos B bopbbe NpoTmUB paka, HO
30 PEeKTUBHOCTb HEe OANHAKOBA A9 BCEX MaLMEHTOB.

* Kak BbIiBUTb NALUMEHTOB, ANA KOTOPbIX UMMYHOTEpPanua byaet MakcMmanbHO 3 PeKTUBHaA?

*  HepaBHME 3KCNEepUMEHTbI MOKa3bIBAtOT, YTO Yem HosbLUe cneunPrnyecknx MyTaumn
NPMBOAALLMX K MOABNEHUIO HEOAHTUTEHOB ByAYT MMETb ONYX0/1EBbIE KNETKN, TeM bonbLle
LUAHCOB, YTO ONyX0/b byaeT aTakoBaHa MMMYHHOW CUCTEMOMN.

* Kakon 6Monormyeckmin NpoLLecc NeKMUT B OCHOBE TOT0, YTO COMaTMUYECKME MyTaL UK
NPMBOAAT K NosABAEHMIO (0O6bIYHO YHUKANbHbBIX) BBICOKOMMMYHOTEHHbIX OMYyX0NEBbIX
aHTUreHoB (HeoaHTUreHoB)?

* Kakasa cBf3b B 3TOM KOHTeKcTe mexay MMR, MSI, TMB n HeoaHTUreHamm?



(OC HeoaHTUreHbl
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* HeoaHTUreHbl Kak bromapkep. [MNoTe3a: BbICOKOMYTUPOBAHHbIE
onyxoaun c 6onblen BEPOATHOCTbIO OyayT MMeTb HEOAHTUIEHDI, a
3Ha4YnT c bonbLLEN BEPOATHOCTbIO ByayT ABNAATLCA MULLEHAMM ANSA
aKTMBUPOBAHHbIX MMMYHHbIX KNETOK.

Tumaor cell

*  MeTtoabl BbiIABNEHNA HEOAHTUTEHOB

NMonHo3ak3omHoe [1IHK cekBeHnpoBaHune (WES
NGS).

BuonHpopmaTnyeckmne metoabl CeNekumnmn un
npeackasaHnA TeX MyTaHTHbIX NenTUAOB,
KOTOpble NPU Npe3eHTUpoBaHUK byayT
Y3HABATbCA MMMYHHOM CUCTEMOW.

CD8* T cell

T-cell
receptor

Neoantigens

https://www.ncbi.nlm.nih.gov/pubmed/25838375 https://www.the-scientist.com/?articles.view/articleNo/49000/title/Neoantigens-Enable-Personalized-Cancer-Immunotherapy/



https://www.the-scientist.com/?articles.view/articleNo/49000/title/Neoantigens-Enable-Personalized-Cancer-Immunotherapy/
https://www.ncbi.nlm.nih.gov/pubmed/25838375

C’j,: bosblluee KOANYECTBO HEOAHTUTE@HOB aCCOLLMMPOBAHO C IYy4YLULUM OTBETOM Ha
Tepanuio aHTU-PD-1 npu HMPJI
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Cancer immunology. Mutational landscape determines sensitivity to PD-1 blockade in
non-small cell lung cancer. Rizvi et al. Science. 2015 Apr 3;348(6230):124-8
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https://www.ncbi.nlm.nih.gov/pubmed/25765070



https://www.ncbi.nlm.nih.gov/pubmed/25765070
https://www.ncbi.nlm.nih.gov/pubmed/25765070

- EcTb " anbtepHaTtuBa WES?

OC

= MwuKpocatennntHaa HectabunbHocTb (MSI), Kak NnpeanKTop oTBETA HA UMMYHOTEPAMNMUIO

MeToabl onpeaeneHuna crtatyca MSI:

NedeKTbl 6enkoB mncmaty-penapaumm (MMR)
NPUBOAAT K MOAB/IEHUIO COMATUUYECKUX MYTaLUI

Boianenne gedpexktos 6enkos MMR metogom
Nrx

Le et al., Mismatch repair deficiency predicts response of solid tumors to PD-1 blockade,
Science, 2017, 357: 409-413 http://science.sciencemag.org/content/357/6349/409
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http://science.sciencemag.org/content/357/6349/409

CC

A
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..Beyond CRC, other tumor types in which
patients had responses included
endometrial cancer (n = 5),
biliary cancer (n = 3),
gastric or GE junction cancer (n = 5),
pancreatic cancer (n = 5),
small intestinal cancer (n = 3),
breast cancer (n = 2),
prostate cancer (n = 1),
esophageal cancer (n = 1),
retroperitoneal adenocarcinoma (n = 1), and
small cell lung cancer (n = 1)...

IHC identified dMMR cancer in 47 patients, MSI-
H was identified by PCR in 60 patients, and 42
patients were identified with both tests...
http://www.onclive.com/web-exclusives/fda-
approves-pembrolizumab-for-microsatellite-
instabilityhigh-and-mismatch-repair-deficient-
cancers

lMemOponusymab — nepBbin criyyaun JIC, He cBA3aHHOIO C
KOHKpPEeTHOM Ho3ornoruen (tissue-agnostic)

FDA grants accelerated approval to
pembrolizumab for first tissue/site agnostic
indication

f SHARE in LINKKEDIN | @ PINIT | & EMAIL | & PRINT

Listen to the FDA D.1.5.C.O. podcast about this approval

On May 23, 2017, the U.5. Food and Drug Administration granted accelerated approval to pembrolizumab
(KEYTRUDA, Merck & Co.) for adult and pediatric patients with unresectable or metastatic, microsatellite
instability-high (MSI-H) or mismatch repair deficient (dMMR) solid tumors that have progressed following prior
treatment and who have no satisfactory alternative treatment options or with MSI-H or dMMR colorectal cancer
that has progressed following treatment with a fluoropyrimidine, oxaliplatin, and irinotecan.

This is the FDA's first tissue/site-agnostic approval.

The approval was based on data from 149 patients with MSI-H or dMMR cancers enrolled across five
uncontrolled, multi-cohort, multi-center, single-arm clinical trials. Ninety patients had colorectal cancer and 58
patients were diagnosed with one of 14 other cancer types. Patients received either pembrolizumab, 200 mg
every 3 weeks, or pembrolizumab, 10 mg/kg every 2 weeks. Treatment continued until unacceptable toxicity, or
disease progression that was either symptomatic, rapidly progressive, required urgent intervention, or associated
with a decline in performance status. A maximum of 24 months of treatment was administered.

The major efficacy outcome measures were objective response rate (ORR) assessed by blinded independent
central radiologists’ review according to RECIST 1.1, and response duration. ORR was 39.6% (95% CI: 31.7,
47.9). Responses lasted six months or more for 78% percent of those who responded to pembrolizumab. There
were 11 complete responses and 48 partial responses. ORR was similar irrespective of whether patients were
diagnosed with CRC (36%) or a different cancer type (46% across the 14 other cancer types).

The identification of M3I-H or dMMR tumor status for the majority of patients (135/149) was prospectively
determlned usmg local laboratory-developed, investigational polymerase chain reaction (PCR) tests for MSI-H

mhmBeim m e am m b i el e e Bem e S IRY B m mBe Em e ARAB AN P e 4 S Bl m 4 A% e mBiemmbe BAFW I 0 md el cenmm ol m ke e Bem = o Bem


http://www.onclive.com/web-exclusives/fda-approves-pembrolizumab-for-microsatellite-instabilityhigh-and-mismatch-repair-deficient-cancers
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Onyxonesaa MyTaulMOHHAA HarpyskKa (tumor mutation burden, TMB) Kak
npeauKTop OTBETa HA UMMYHOTEpPaNuIo

*  YnMcno comaTmyeckmx MmyTauum HanaeHHbIX cpeam 4
1 MNH Nap OCHOBAHMIM NPOCEKBEHNPOBAHHOTIO Increased TMB

dparmeHTa reHoma (mut/Mb).
*  WHTepnpeTauusa Noka He OKOHYaTe/IbHO

yTBepKaeHa. e

*  MeTtoabl oueHKUMTMB:

()

1) nonHO3K30HHOE cekBeHnpoBaHue (WES) All Tumors

2) NoNIHOreHOMHOEe CeKBeHMPOBaHMe 100 - High nonsynonymous burden

~ Low nonsynonymous burden

*  MOXXHO N1 CHU3UTb MacwTabbl
CeKBEHUpPOBaHUA?

3) CekBeHMpOBaHME NaHeNEN TeHOB C NPUMEHEHNEM
TexHosorum capture-select/rnbpmnansaumoHHbIX
30HA0B?

Percent progression-free

a4 8 12 16 20 24
Months



Intermediate Low

CC NpumeHeHne TMB aHannsa B KAMHUKe o 6-19 <6
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OC CooTtHoweHue mexay MSI u TMB

* bonbwunHcTBo cnyyaes MSI-H nmetor
ctatyc n TMB-H (84%), Ho He All specimens
HaobopoT n= 62,150

* TonbkKo 14,5% 3 TMB-H cny4yaes
nmetot ctatyc MSI-H

o\

* OnpepgeneHune cratyca MSI He TMBﬁgh MSI and TMB
MOYET 3aMeHUTb oLeHKy TMB n= 4308 e
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Chalmers et al. Genome Medicine (2017) 9:34 DOI 10.1186/s13073-017-0424-2 https://genomemedicine.biomedcentral.com/articles/10.1186/s13073-017-0424-2
Analysis of 100,000 human cancer genomes reveals the landscape of tumor mutational burden



https://genomemedicine.biomedcentral.com/articles/10.1186/s13073-017-0424-2
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3aKkalo4YeHue

* [loaBneHne HOBbIX TepaneBTUYECKUX NOAXOA0B BeAeT K NOABNEHUIO HOBbIX 6I/IOMapKepOB.

* HeKoTopble HOBble BUOMaPKEPbl OYEHb BaXKHbl, HO X OKa3bIBAETCA HEBO3MOMKHO BbIABUTD,
OLLeHUTb, U3MEPUTb MPU MOMOLLM CYLLECTBYIOLLIMX METOA0B.

*  TpebyloTca 6onee BbICOKONPOU3BOAMTENbHbIE U BoNee YyBCTBUTE/IbHbIE METO/bI.

*  CTOMMOCTb aHa/In3a BbICOKONPOU3BOAUTE/IbHbIMU METOAAMM, XOTb U CHUMKAETCA B
nocneaHee Bpemsa, HO BCe eLLLe OCTAETCA BbICOKOM, YTO 3aTPYAHAET BHEAPEHME TaKUX
METOA0B B KJIMHUYECKYIO MPAKTUKY.

*  BHeapeHMe HOBbIX METOA0B HE OTMEHSET, a JONO/IHAET CYLLEeCcTBYOLWME METOAbI
NVNArHOCTUKK, Aenas TeM CaMblM AMArHOCTUYECKUIA NoAxXo B Lesiom bonee
NHTErPaTUBHbIM.



Cnacmbo 3a BHUMaHue!



