KAnHUYeCKn 3Haumnmeble MmytTaumn m
paunoHas/ibHbl€ aITOPUTMbI NX MOUCKaA MNMPU
HMP/I

[EHEeTMYECKUIMN aHANN3 KaK KOHKYPEHT
mopdonormm?

* Y70 NepBUYHO U YTO BTOPUYHO?

* M MmOXem N1 Mbl CAaMOHAAEAHHO CYUTATb
MOPGdONOrMI0 NEPEKUTKOM NPOLLIOr0?

* be3ycnosHO, HeT.

* TonbKo covyeTaHWe HaKOMIEHHbIX 3HAHUM
MOXKeT obecneymTb HaM aeKBaTHbIN aHaNM3
CTPYKTYpPbI ONYXOAM U NONbITaTbCA NPUNTH,
HAaKOHeLl, K TOM caMoM NpeLn3noHHOMN
Tepanuu, 0 KOTOPOM Tak MHOTO roBopPAT

11.11.2018



COBpEMEHHbIe npeacrasieHunA 06 OHKoOreHese
d4EeHOKapUuMUHOMbDI /Ierkoro

| Lung epithelium I

/ ; \

Driver gene Driver gene I I
fusion mutation L

— — TP53 gene mutation
I I

Cancer-related gene

mutation
—f—— SWI/SNF gene mutation
| I
v \ Z \ Z

3
(Saito et al, Cancer Sci, 2016)

leHbl-aBuratenu oHkoreHesa (LC-SCRUM-Japan)

(214 Non-Sq. NSCLC samples completed OCA v3 as of Aug. 2017)

EGFR
15% EGFR+PIK3CA

2%

FGFR1 amp
1%

ERBB2 amp

3%
MET amp

2%

NRG1 KRAS+AKT1

0,
1% ALK 0%
2% RET MET
2% .3,21 skip MAP2K1-PIK3CA™-TI
2% 0.5% 3%

4
(Dr. Goto of Natl Cancet Ctr Hospital East)
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CoueTaHue reHoB-ApanBepoB OHKoreresa (LC-
SCRUM-Japan)

(1688 Non-Sq. NSCLC samples completed OCP as of Apr. 2017)

others

ERBB2 amp
2%
MET amp

EGFR+PIK3CA ERBB2 ERBB2+PIK3CA

FGFR3JFGFR2
2% fusion fusion
0.2% 0.2%

0.3%

KRAS 15%
KRAS+PIK3CA
1%
KRAS+BRAF

BRAF+PIK3CA
0.2%

RAF1 0.2%

NRAS 1%

HRAS 0.2%

PIK3CA 1%

ROS1+KRAS \-AKT1 0.2%

0.2%

5
(Dr. Goto of Natl Cancet Ctr Hospital East)

AAnoHua vs CLLUA (apgeHoKapuuHoma)

Japan

[1 BRAF0.3% [] ROS1 fusion 0.9%
W HER21.9% I NRGT fusion 0.3%
Bl ALK fusion 3.8% [0 BRAF fusion 0.3%
B RET fusion 1.9% MWW MET ex14 2.8%

NCC_Surgical specimens

USA

HER21 7%

ALK fusion 1.3%
RET fusion 0.9%
ROS1T fusion 1.7%
Bl MET ex14 4.3%

USA (TCGA)_Surgical specimens

|
-
L}
=

(Saito et al, Cancer Science, 2616)
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Kypsauwme vs HekypsALwme

Never-smoker Smoker

B HERZ 2.5%

Bl ALK fusion 5.1%
B RET fusion 3.8%
[ ROST fusion 1.8%
= NRGT1 fusion 0.6%
[0 BRAF fusion 0.6%
Bl VET ex14 2.5%

[ BRAF06%
B HER21.2%
Bl ALK fusion 2.5%|
B MET ex14 3.1%

B HER20.5%

Bl ALK fusion 0.5%
W RET fusion 0.5%
[ ROST fusion 1.1%
B VETex142.1%

(Saito et al., Cancer Science, 20716)

Bl ALK fusion 6.3%
Bl RET fusion 3.1%
[ ROS1fusion 6.3%
B MET ex14 15.6%

Y10 Mbl mOXXem cenyac?

EGFR, 15%

HeunsBecTHO,
24,40%

ERBB2amp,
0,90%

METamijg
220% _—
MAP2K, 0,90%

NF1, 8,30% 0/ KRAS, 32,20%
RITH, 2,20%
BRAF, 7% _— -
ERBB2, 1,70% o
ET, 0,9

[ROS, 1,70% %

TCGA 2013
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U 4yTO e HoBOe OXunaaert Hac ?

* NEW

* CnnaricuHrosble mytaunm MET exonl4

* TpaHcnokauum NTRK

* TpaHcnokaunm NRG, BRAF, PDGFRa

* “NEW” OLD

* ROS1?? Bonpocos 60/blUe, YeM OTBETOB
* RET?

* BRAF?

* Amnandukauma MET — cyiecTByeT M OHa BHe
MyTaumn?
* HER2 nHcepunmn?

A.

CnnancuHrosble myTtauum 14 sk3oHa MET

Patient 2

Patient 4

Baselme 1 month follow up crizotinib

11.11.2018
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TpaHcnokaunm NTRK

Study baseline LOX0-101 cycle 2 day 1 LOXO-101 cycle 5 day 1

Doebele et al. Cancer Discovery 2015

Gay ND et al, JTOAug;12(8):e107-e110. doi: 10.1016/j.jtho.2017.04.025. Epub 2017 May 10.




g g

Channet | Ampimude

o

ROS1

L858R

Channel 2 Amplikete

CobcTBEHHbIE AaHHble nabopaTopun MIOb 62

baseline

Day 8
M Da¥£§014

Courtesy of Roman Thomas and Fabrice Barlesi
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o

Maximum reduction from baseline
measurement, %

Planchard D et al Lancet Oncol 2017,18:1307-1316

BRAF

ORR: 64% (95% C1 46, 79)

204 Best confirmed response I CR

. PR
. S0

PD
I3

NOTE: Dabrafenib + trametinib is not approved for the treatment of BRAF+ NSCLC in Japan

HER2

HER2mut patient treated w Trastuzumab/Cx

November 2011 December 2013

KX 2)

Courtesy of Roman Thomas and Fabrice Barlesi PLC 2014
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Kak Ham HaWUTU UTONKY B CTOre CeHa??

[MepBOHa4YaNbHbIN aNATOPUTM




Bropown sTtan — ucnonb3oBaHmne NGS

CNnoXXHOCTU NO3TANHOro TeCTu poBaHUA

1.800
1,600
1,400
1,200

1,000

400

200

Number of samples that ordered at least X tests

0

682

205
120 104

Itest 2tests Jtests 4tests  Stests  6tests

Number of single-gene tests ordered (at least)

Tiffany M et al. Clin Lung Cancer 2018, in press

0

"

7 tests

*

5

8 tests

100%
=
90% &
#
0% =
-]
2
0% %
=
60% =
s0% £
g
0% 2
30% =
20% 3
10% =
On'u

11.11.2018
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BO3MOXXHOCTU TapreTHoro

peceKkBeHMpPOBaHUA
Sample # single-gene tests, n slides (n samples with slides cut) | (pcomine™ Dy
types 1 ) 3 4 5 6 7 8 Target Test
CNB,<25% | 27 | 48 | 59 | 95 [ 90 [ 124 | 183 | 160 L0
tumor (39) | (60) | (83) | (8) | (1) [ (I} [ ) | (1) (41)
CNB,225% | 2.6 | 39 | 54 | 87 | 84 | 117 | 165 | 190 1.0
(208) [ (241) | (47) | (10) | (44) | (13) | (2) (28)

NA
0

NiA
(0)
)

A ) NA [ NA ] 20 | NA | NA | NA
unknown [ESI N N L1 T A L}

==

26 | 41| 55| 87|85 |18 ]6.3(
(165) | 6%) | 3241 | 560 | (1) | 53) | (16)

—
IQJ
—

Tiffany M et al. Clin Lung Cancer 2018, in press

BO3MOXXHOCTU TapreTHoro

peceKkBeHUpoBaHuUA
# single-gene tests ordered per sample, % successful Oncoming™ D
(n samples) ncomine™ Dy
sl Target Test

21| 22 [ 23 | 4 | 25| 6|27 | B

CNB, <25% [95.7% | 87.1% | 70.0% | 70.8% | 62.5% [60.0% [ * ' 70.7%

tumor (2000 | (170) [ (110) | (24) | (16) | (15) | (4) | (1) (41)
CNB,225% [ 98.2% [ 91.8% [ 82.9% | 83.8% | 76.3% | 66.2% | 61.1% | * 82.1%
tumor (683) | (570) | (362) | (1200 | (76) | (65) | (18) | (2 (28)
CNB §5% 1 21% 100% | 00% | * ¥ * * *

unknown (94) | (48) [(23) | (10) | 4 [ & | @ | (D

[ (0)
- 89.2% | 85.3% | 1020 | 7790 (080 61.9% | 5830 # 7549
o89) | 789) | 99) [ 159\ 06 &) | 09 | @ ()

Tiffany M et al. Clin Lung Cancer 2018, in press
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KactommnsnposaHHaA NnaHeNb

* 8reHos (EGFR, KRAS, BRAFENRAS, KIT, PDGFRA, PI3KCA,
ERBB2), 24 noKyca:

EGFR ex18,19,20,21
KRAS ex2,3,4
BRAF ex15
NRAS ex2,3,4
KIT ex9,11,13,17, 14,18
PDGFRA ex12,18
PI3kCA ex9,20
ERBB2 ex20
24 ROI, 4500 bp (3500 ), 10 ng

MpurotoBneHmne 6MbANOTEKMU

10 ng DNA treated with UNG

12



KOHTpO/’Ib KadeCTBa CblPbIX AdHHbIX

46,4-74,8
(mean 58,6) %
5§ CpepHee
ol e NoKNpbITHE
:{ o e reads/locus>1000

ssssss

15954167 15040511 94.8244  0.5116 0.0190 12.5829

buonHdbopmatuka

* BioLinux machine

 BWA2

e GATK INDEL Realigner,

* primer trimming,

* GATK Unified Genotyper,

* VariantAnnotator - GATK

* Variant frequency cut off 10%

11.11.2018
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HacKonbKo Mmbl roTOBbl UCNONb30BaTb METOA,
NGS B KAMHUYECKOW NPaKTUKE?

PacnpepeneHune pasnunuHbix sugos NGS

H NonHoreHomMmHoe
CeKBeHUpOBaHue

B CekBeHUpOBaHUE
TPaHCKpUNTOMA

W TapreTHoe
peceKBeHMpOBaHUe

B CeKBeHUpPOBaHUE HOBbIX
OpraHusmosB

u ChiP-cekBeHupoBaHue

http://www.pancreapedia.org/pathways/egfr

A KaK e 6onee WwMpoKue noaxoabi?
Basket trials

Lung Cancer Colorectal Cancer
Ovarian Cancer Multiple Myeloma
ﬁﬁ ﬁﬁ =»
Breast Cancer Various Rare Cancers

Renfro et al Cancer Letters 2017

11.11.2018

14



3a M npoTtus

Patients included

n=1,110 |
Adul A 0,
P ObbekTnBHbIN oTBET — 11%
28
| Consent withdrawal: n =11
Clinical deterioration or death: n =5
. Other: n=11
Success:ﬂ:t;:\;r biopsy 91,6% Mis:irngrz n=7

No NGS nor CGH: n= 105 |

Molecular portrait (NGS or CGH) 0,
n =843 81,4A)
NGS + CGH: n =739/ NGS alone: n=98 / CGH alone: n=6

| No actionable target: n = 432 |
Actionable target, n =411 0
9 39,7/0 Rapid clinical deterioration: n = 64
Other protocol: n =45

Received matched treatment 0,
natehes 19,2%

Waiting for treatment: n = 37
Exclusion criteria: n =21

Trial not open or missing slot: N =17
Absence of progressive disease: n=6
Patient or physician refusal: n =11
Concomitant illness: n = 2

Unknown: n =9

Eval ble f PFS2/PFS1
T 2 es 18,6%

Hyman et al N Engl J Med 2015; ;Massard et al Cancer Discovery 2017

PFS1 missing: n=5
PFS2<1.3*PFS1 and not yet progressed
n=1

A YTO HacYeT «}XNMOKOCTHOU bnoncum» v CMOXKET 1n
OHa a4eKBAaTHO 3aMEHUTb TKaHEBy}O?

@ teatty oot

Pagoore
Bl:(du:a:;""f;g % & Tumour cell
‘containing ctONA [[=5": 774 Mutation
@ e bood et
@ oot con
SER Chonosome

Figure 1| Release and extraction of cfDNA from the blood. cfDNA is released from healthy, inflamed or diseased
cells undergoing, ecrosis. ¢fDONA can be extracted from a blood sample and
inthe DNA released tissue tic at
that can be blood Include point purple, red, DNA strands), copy
number d red DNA strands).
Abbrewiations: cfONA, circulating free DNA; CtONA,circulating tumour ONA.

AHK n3 knetok nonagaet B8
KpOBb..

HacKo/bKo ee KonnyecTso
pasnnyaeTca y 340PO0BbIX
Noaen U OHKONOTUYECKUX
naumMeHToB?

M3 KaKMX KNeToK OHa
nonazaet B Pyc/o B NePBYto
oyepeab?

3aBUCUT N 3TOT NpoLecc oT
TMMA ONyxonu?

OT onyxoseBoit Macchbl?

A ecnu y naumeHTa
CUHXPOHHbIE/METaXpPOHHble
oyxonm?

Jamal-Hanjani M et al Ann Oncol 2016, 27, 862
Abbosh C et al Nature 2017, 545, 446

11.11.2018
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AAC American Assaciation
for Cancer Research

OrpomHoOe KONMYecTBo BAUAIOLLUX d)aKTOpOB

NUMBER OF PATIENTS
g

* [outny 95% 380poBbIX
nogen uAHK onpegensaetca

_ B KpamHe Manblx
Konum4yecTBax — meHee 50
ng/ml

* Y 60/bHbIX 6e3 meTacTaszos
— TaKMe e HU3KKne
KOHLeHTpauum
onpegenatoTca B 70%
cnyyaes

* [pw meTacTaTnyeckom
npouecce - B 70% cnyyaes

31 umdpbl npesbiwaoT 50
H ﬂ ng/ml, 6onee toro - 8 50%
Sl
- P
e HE - e‘;%\%f;’*?“ C/Ty4aEeB OHW HaxoaATcs B
o miTasTASES Wit e rasrasEs Roms npegenax 100-5000ng/ml

DNA

LEWEL 1IN SERUM {ngsmi)

Chart 2. DNA levels in metastatic and nonmetastatic patients, compared
1o normal controls. The highest concentration in each group ranged batwean

500 and 5000 ng/mi.

Leon SA, Shapiro B, Sklaroff DM, Yaros MJ. Free DNAn the serum of cancer patients and the effect of therapy. Cancer

Res 1977; 37: 646-650

Tem 6onee KOHUEHTpauMsa myTaHTHOM [HK B

nnasme

[a

Tumor
T790M+

Tumor
T790M-

cywecrBeHHO meHbLlle, YeEM B TKAHU

HHble uccneposaHua AURA (antiT790M — AZD9192)
(216 naupneHTOB € 06pa3LAMM OMNYXONM U NAA3Mbl)
4{0 [eN® ¢ o]0 O
0.0 0?5 1:0 1?5

Relative T790M AF

Oxnard et al, JCO, 2016

11.11.2018
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http://www.aacr.org/

OcHOBHbIe I1p06.l1€Mbl U BO3MOXHble

nyTU UX peleHus

* KpanHsaa HecTtoKocTb LoAHK (Heobxoamma
npaBu/ibHas NepBUYHan 06paboTKa KpoBu)

* CyuwiecTtBeHHble KonebaHua B yposHe LuoHK Kak
MeXAay NauneHTaMu, Tak Uy O4HOTo NauMeHTa C
TeYEeHMEM BPEMEHM (McCcnenoBaHUA Y NALMEHTOB
C NPOABMHYTbIMM CTagmMammn 6onesHm obbI4HO
6onee MHPOPMaTHBHbI)

* YyBCTBUTENbHOCTb CTAHAAPTHLIX METOA0B
HegocTaTo4dHa ana pabotbl ¢ yuoAHK
(ncnonb3oBaHMe Hanbonee YyBCTBUTE/bHbIX

noaxoaos)

D Tan, WCLC 2017

O6wenpuHATbIA Hanbonee YyBCTBUTENIbHbIN
metop, — uudpposas MNLUP

Table 2. Plasma Droplet Digital Polymerase Chain Reaction Assay Sensitivity, Specificity, and Positive Predictive Value

Sensitivity Analysis Specificity Analysis
No. No.
Sensitivity, % True False Tue  Positive Predictive
Assa (95% Cl) Positive” Negative® Specificity, % (95% CI)  Negative® False Positive? Value, % (95% CI)
IGFR exon 19 del
ewly diagnosed 86 (57-98) 12 2 100 (96-100) 101 0 100 (74-100)
Acquired resistance 81 (64-92) 29 7 100 (85-100) 23 0 100 (88-100)
QOverall 82 (69-91) 41 9 100 (97-100) 124 0 100 (91-100)
“feFRLE58R
ewly diagnosed 69 (39-91) 9 4 100 (96-100) 102 0 100 (66-100)
cquired resistance 78 (52-94) 14 4 100 (91-100) 41 0 100 (77-100)
Overall 74 (55-88) 23 8 100 (97-100) 143 0 100 (85-100)
[GFR T790M
cquired resistance 77 (60-90) 27 8 63 (38-84) 12 7 79 (62-91)
KRAS G12X
Newly diagnosed 64 (43-82) 16 9 100 (94-100) 62 0 100 (79-100)

#True positive indicates positive test result in both tissue and plasma

© False negative indicates positive test result in tissue and negative result in
plasma.

€ True negative indicates negative test result in both tissue and plasma.

< False positive indicates negative test result in tissue and positive result in
plasma.

Sacher et al. JAMA Oncology 2016

11.11.2018
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Patient
plasma

= = Q O5co00 —
Q0 g i
Extracted Emulsion of DNA + Droplet flow Quantification of
DNA reagents, and cytometry allele prevalence
amplification
Oxnard G WCLC 2017

Co6CcTBEHHbIU ONbIT KIMHUYECKOTOo

npumeHeHunA

MeTtoaom ddPCR ob6cnenoBaHo 65 nepBMYHbIX MALUEHTOB (
C HEAOCTAaTOYHbIM MaTEPUANIOM A5 TEHETUYECKOTO
nccnenoBaHma)

O6HapyrKkeHo 18 nauneHToB ¢ MyTaumsamm 19 n 21 sK3oHoB
reHa EGFR (26,5%)

OnAa cpaBHeHUA — cpegHee KONMYECTBO BbIABAAEMbIX
MyTaLWM NPU nccnesoBaHUM MOPPONOTrMHECKUX U
uuTonormyeckmx npenapatos — 19-20%

B yem npmumHa 6os1ee BbICOKOM YyBCTBUTE/IbHOCTU NPU
nccnenosaHnm uoAHK?

Hebo/bllan rpynna naumMeHToB?

ncnosb3oBaHue 6oee YyBCTBMTE/IbHOMO METOAA?
NNOXHOMO3UTUBHbIE Pe3y/bTaTbl?
Ncnonb3yemana nnatpopma — BioRad C100

[aHHble nabopaTopum monekynsapHoin buonormm Mrob 62

11.11.2018
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Froquency of cases with detoctable ctONA (%) 00

JloxtHOHe2amueHble cny4vyau — KaK 6bimo?

* lNpAamaa 3aBUCMMOCTb
Konnyectsa uoJHK ot
ctagum |IB —-IVB

* [pwn 6onee paHHUX
CTagmAX — WaHC
BblaBneHUAa Lo AHK
HUYTOXKEH

* OnTMumym — TKaHeBaA
6uoncusa

_.___+__-..- ot

Bettegowda C et al Sci Trans Med 2014

JloxtHONoO3umueHsle cay4yau — KaK 6bimo?

Heobxoguma apekBaTtHas Banugaumsa Metoaa:
— 57-netHunn 6onbHom asunarckon packl, HMPJ1, nnasma otnpaeneHa

Ha aHanums

SUMMARY:

EGFR Mutations (Del18, LB58R, T790M):

'_;ﬂeration Result

Percent Mutant Allele ﬁMulant Copy Number

- T790M Detected

0.2% mutation frequency of T790M over EGFR wild-type. T

L858R Not Detected

N/A N/A

Del1% Detected

7.6% mutation frequency of Del19 over EGFR wild-type. {65

apTedakTom

MonHbI OTBET Ha 3PNOTUHMG ~12m, Buoncus - T790M-neg (?)
Hu3skuin ypoeHb T790M npu nepBu4HOM 06CcrnefoBaHMmM okasarcs

Ckopee Bcero annenbHasa yactota T790M< 0.5-1% -
aptedakT, Tpebytowm 6onee TwaTenbHOM KanMbpoBKK

mMeToaa

Oxnard et al WCLC 2017

11.11.2018
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lemepo2eHHOCMb 04a2086 onyxoau y nayueHma HMP/1 ¢c npuobpemeHHo(i
pe3ucmeHmMHoOCMbl0 — KAauHu4ecKuii cayvali

A

Nesoe
nerxoe

Mevess (nesan aona)

AgeHoKapumHoma

0uar s HuHeli nosoi seHe

36p0 ty

Napanankpeatinec
TNeail HagnoveuHk

P —

g e 1 Nesii Hanosesn

MenKoknerouHbi pak nerkoro

MeKOKAETO bl PaK NIerkoro ABeHOKapuuHOMa

Suda et al, Scientific Reports 5: 14447 (2015),1-7
MP/1- MenkoKnemouHeiii pak nezKozo

HeoxXnaaHHble myTauum

80-neTHsa gama ¢ EGFR exon 19 del 18 mecsuKs Ha apnoTuHube

U sapyr!
1
* EGFR exon 19 del

© = KRAS G12X
£ 10001
(7]
<
o
° KRAS G12X in WBC!
—
£ 100/
%]
2
o
o
o

101

N/D

¢ Erlotinib x18 months

Oxnard, WLCC 2017, Yokohama

11.11.2018
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Y10 Mbl BUAUM C MOMOLLbIO CTAHAAPTHOM
TKaHeBOW Bbuoncumn?

H.Wekelee et al WCLC 2017

YTO Mbl BUAMM C NOMOLLBIO
MHOrOHanpaBaAeHHON Xnakon buoncnmn?

M3 cobcTBeHHOrO apxuBa emuaosoit UN.A.

11.11.2018
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3aKnyYeHune

OnNTMMM3aUMA aNrOpPUTMa onpeaeneHma MmyTaumim
CMOXEeT MOMOYb YCKOPUTb OnpeaeneHne n paclumpuTb
CNEeKTP reHeTUYEeCKUX HapyLWeHUM y NaLNEeHTOB C
a[4eHOKapUUHOMOM Nerkoro

Bce 6onee oueBMAHO, YTO NPEANOYTUTENbHBIM
MEeToA0M nccneaoBaHmna buoncuim asnaetca
CEeKBEHMPOBAHWE HOBOTO MNOKONEHMUS

Mopdonoruna no-npexkHemy He NoTepsaia CBOEro
3HaYeHMsA, TaKKe KakK 1 TKaHeBan buoncus

HunakoctHaa buoncus 6yaeTt, HECOMHEHHO,
pa3BMBaTbCA Aasblue. Ho cMOXKeT M OHa Korga-
HMOYAb NONHOCTbIO 3aMEHUTb TKAHEBYHO?

Cnacmbo 3a BHMMaHue!

11.11.2018
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