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Sosman J. Educational book, ASCO 2011:67-372;
Akbanietal., i i ion of Ci Cell 161, 1681-1696, 2015.
Sundstrom, et al., Neuro-Oncology 2015; DOI: 10.1093/neuonc/nov040; Bryce, et al. ASCO 2915 http://meetinglibrary.asco.org/content/148869-156
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B 4yem NpuMUYMHa Pa3IMYHOKN BCTPEYAEMOCTM OCHOBHbIX
MyTaumi? PasnnyHble TUNbl OHKOreHe3a, B OCHOBE KOTOPbIX
NexKaT pasHble TUMbl FeHEeTUYECKOM HeCTabunbHOCTH

UHC < yBeanbHOM < MeN1aHOMbI CIM3UCTbIX < aKPAZIbHOM< KOXKHOM

YBenvyeHne Koin4ecTBa TOMEYHbIX 3

GNAQ, GNA11 > cKIT > NRASmut, BRAFmut > BRAFwt

€HWEe YNCNA CTPYKTYPHbIX BAPMAHTOB

Me/IAHOMbI CIM3UCTbIX > aKPAZIbHOM> KOXKHOM> yBeanbHon >LIHC

Presented By Alan Bryce at 2015 ASCO Annual Meeting

Yncno mytaumii-geuratenieli OHKoreHesa orpaHNYeHo
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MaToreHes menaHoMbI,
accoLUMMPOBAHHOM C 3Kcno3numen K YO
(Ko*KHan menaHoma, YaCTUYHO aKpanbHan, CIN3UCTbIX)

Vo
v ¥ ¥

Cekpeunsa Cekpeuuns leHeTnyecKkan
MHuumnayma
MeNaHOKOPTUHaA POCTOBbIX MvTareHesa npeapacnonoxeH
(aMSH) dakTopos v HOCTb
CsA3sblBaHKWe C AKTMBaumA MNoTepa
Nponndepaums un
peLenTopom MMFPALIMA KNETOK OHKOreHos cynpeccopos
MC1R l (BRAF, NRAS) (CDKN2A)
v v
N MCR1 var
MCR1
JlaymenaHMH eomeNnaHuH e KaH ueporeHes
\4 A 4 e
nUrmeHTauuna nospexgeHve [~ -

Wong 2013 Melanoma Pathogenesis. http://www.pathophys.org/melanoma/melanoma-pathogenesis/

MenaHoma, accoummpoBaHHas c YO
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S KaHueporeHesa(go 18/M6)
- . ‘Q— | & BO/IbLIMHCTBO 3aMeH XapaKTepHbl
ana sosgencrena UVA/UVB (C>T;
G>T), 0A4HAKO, 3TO HE MOYTU He
OTHOCUTCA K OCHOBHbIM
ABuratenam oHkoreHesa —BRAF u
NRAS —HapyLeHunA 3TUX reHoB —
cneacTBue reHeTUYecKkom
HecTabuabHOCTH
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Vogelstein, B. et al. Science 339, 1546-1558;
Pediatric TCGA 2015 http:, ncergenome.nih.gov/cancerssel ‘melanom:

Mutagens Adult solid tumors
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YBeasibHaAa menaHomMma U meslaHOMa
LHC

OAHOW N3 OCHOBHbIX NMPUYMH FrEHEeTUYECKOM HecTabnabHOCTH
ABNAOTCA MyTaLMN U NOTEPU reTePO3UrOTHOCTM B 30HE
JNI0Kanun3aumu reHa- onyxonesoro cynpeccopa BAP1 Ha 3
xpomocome (o1 40% no 80%)

Ces3b ¢ UVA/UBB npaKTU4yecku oTcyTcTByeT

[0BONbHO BbICOKA YAcTOTa HapyLWEHNI KOMUMNHOCTHK U
CTPYKTYPHbIX BAPMAHTOB, HO MyTaLLMOHHAA HArpy3Ka He Tak
BE/INKA

MyTaumun NRAS, BRAF - Kasynctudeckme cnydam

OCHOBHbIE MyTaLUUM — B reHax cemeicTea a-cybbeanHuupl G-
cA3bliBatowero npotenHa (GNAQ, GNA11)

Hawryluk & Tsao. 2014. Melanoma: Clinical features and genomic insights. Cold Spring Harb Perspect Med doi:10.1101/cshperspect.a015388

Y70 *Ke obLLero mexay CTo/ib reHeTUYeCKM PasINYHbIMK
onyxonamu? AKTMBaumus curHanbHoro nytm MAPK/ERK
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CDKN2A* S-phase genes

Hawryluk & Tsao. 2014. Melanoma: Clinical features and genomic insights. Cold Spring Harb Perspect Med doi:10.1101/cshperspect.a015388
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Bo3moXKHOCTH cospemeHHoﬁ TePaANnUnM Kak
obocHoBaHue HeO6XOﬂ,MMOCTM reHeTn4yecroro

dHa/1n3a

* TapreTHada TepanuA, Hanpas/ieHHas Ha
MyTupoBasLmnii BRAF, cKIT (?)

* MepBUYHAA N BTOPUYHAA PE3UCTEHTHOCTb K
TapreTHOM Tepanum

* Mcnonb3oBaHMe HOBbIX MPENapaTos,
6rokupyrowmx aybanpyrowme nytm,
MHTEPMUTTUPYIOLLAA Tepanus

* HoBas ummyHoTepanus
* KombuHmMpoBaHHaA TapreTHas 1 UMMyHOTepanus
* JnUreHeTUYeCKasa U «KreHoMHaa»Tepanua

BRAF KaK 0guH 13 BaXKHeULnx
ABuUratenen oHKoreHesa (pan-cancer driver)

BRAF-RBD BRAF-PK

Guan et al Scientific Reports 5, Article number: 7857 (2015) doi:10.1038/srep07857
http://www.nature.com/articles/srep07857
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PacnpocTpaHeHHOCTb myTauun BRAF
NPW Pa3HbIX HO3010TNAX
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THCA COAD GBM SKCM KIRP READ LGG LUAD LUSC ACC OV PRAD PAAD STAD BRCA HNSC UCEC CESC UCS BLCA KIRC KICH LAML PAN TCGA*
Guan et al TCGA Scientific reports 2014

AxtuBauusa nytm BRAF u ero

MHrMounumsn TapreTHbIMU nNpenapartamMmm

King AlJ, et al. PLoS One. 2013 Jul 3;8(7):¢67583. doi: 10.1371/journal.pone.0067583

Enzyme Status IC;, (nM)
BRAF 7 V600E 0.65 5
\, I’
BRAF “~._ V600K 0.50_..
BRAF V600D 1.84
BRAF wWT 5.18

Bce MHrmMbuTopbl
MYTQHTHOrO NPOTENHA
BRAF — KOHKYpeHTbI
aHepreTnyecKom
monerynbl ATO
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Pe3suncteHTHOCTL- MEK-3aBucumoe un
He3aBucumoe nsberaHume

PDGFRBor IGF1Ror EGFR
NRAS®QS6?

BRAF
MHrMouTop

CRAF J— PI3Ki or AKTi

COT BRAFV600E

| |

[4,6,9-11]

MEK-He3aBucnumoe

nsberaHue
MEK-3aBucrnmoe

n3beraHue

=)

Nazarian et al., 2010 Dec 16;468(7326):973-7; Johannessen, et al. 2010 Dec 16;468(7326):968-72; Villanueva et al.2010 Dec
14;18(6):683-95; Wagle N, et al. 2011 Aug 1;29(22):3085-96

Mo’Kem M Mbl BblA€NUTb TPYMNY NaLueHTos,
6e3yC/IOBHO YyBCTBUTE/IbHbIX K TAPreTHOM

Tepanuu?
1 |
) | AURKA amplification; BRAF amplification
3
5 o I \RAS mutation; PTEN deletion; APC mutation: RB truncation o Complete response
g < [ CDKN2A deletion; CDKN2B deletion; PAXS deletion
g 6 — ¥ Partial response

8 1 E—ITF amvifcalon

s (D \F 1 mutation: NRAS mutation
9 I BRAF amplification; MET amplification; COKN2A deletion; CDKN2B deletion; ATM truncation
10 MEICOKN2A deletion; MYC amplification

0 5 10 15 0 5 30
Time to treatment failure (months)

Wheler et al., BMC Cancer, 015 Feb 18;15:61. doi: 10.1186/s12885-015-1029-z.
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KoHTponb oTBETa B Npouecce fie4eHUA:
uMpKynmpyrouwaa onyxonesaa AHK

1,0 BRAF V600mut ctDNA
remained detectable after
treatment initiation
—yes
0. Se
0,6
0,4
0,27
0,0
é 260 4(')0 SCI)O 860 1 OIOO 1 2'00
Days
Gray et al Oncotarget 2015;Schreuer et al. J Transl Med 2016
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Van Allen et al, Cancer Discovery 2014
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Bopbba ¢ BTOPUUYHOWN PE3NUCTEHTHOCTbIO

- [

CDKN2A V126D . . .
rational combination study
PAK7 E248K
PRSS1 A1217 Primary endpoint: ORR
TERT promoter -146C>T
elapse/
PD / >
/
/
+ PI3Ki BKM120
Biopsy BRAF | 2nd biopsy | Y&
CDKN2A' V126D
FGFRi
e o . i BGJ398
PRSS1 A121T
Define mechanism of | rear promoter -146C>T cMeti INC280
Analyze selectpanel q erar ampification
KEL amplification
HGF amplification 5 CDK4i LEEOO1
suf coke amplification snesenreonr. ASCE@®) '\"{"l&g‘"““;

Presented By Reinhard Dummer at 2015 ASCO Annual Meeting

A Beaib ecTb eule 1 6onbHble 6e3 myTaLui
BRAF, c gpyrumu mytaumamm, He
AOCTYNHbIMWN COBPEMEHHOM TapreTHOM
Tepanuu....
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Robert et al., N Engl J Med 2015;372:320-30;
Larkin et al., N Engl J Med 2015 Jul 2;373(1):23-34
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Mo*Kem 1M Mbl BblAENUTb rpynny 60/bHbIX,
KoTopble 6yayT oTBeYaTb Ha UMMYHOTEPANUIO?

* [JenictButensHo v PD1/PDL1 ageKBaTHbI MapKep
oTBeTa?

* 3HayeHMe FKCMPECCUOHHbIX MAaHENEeN — He nyylle n
MX UCMO/Ib30BaHME?

* BbICOKas MyTaLMOHHAA HarpysKa + npeseHTaumns
onpeAeneHHbIX SNMTONOB MYTAHTHbIX NPOTEMHOB

* Kak atoro pobutbes?

* Kak coyeTtaTb BO34ENCTBUE TAPTrETHOM U
UMMyHOTEpPanum?

UrX-aetekuma npotenHos PDL/PDL1 cTaHOBUTCA OCHOBOM
NPUHATUA peweHuit. Ho Bce n BONpoOCbl peLleHbl?

Illie et al Virchows Arch 2016
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Malignant melanoma samples from TCGA
segregated based on T cell-inflamed gene

Clustering stage

CD8a, CCL2,
CCL3, CCL4,
CXCLS9,
CXCL10,

ICOS, GZMK,

TCGA data set for
266 cutaneous melanoma

signature

group

T cell signature genes
High Low

1 2 H 5|16 78

o D -

Presented By Thomas Gajewski at 2015 ASCO Annual Meeting

PFS and OS in Patients With Melanoma and
IFNy Signature Score Above and Below the Cutoff

PFS by RECIST v1.1
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3HayeHue obmnamAa HeoaHTUNeHOB

Lawrence, Nature: January 2014

{170 decfttect et {0100 g
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Le, NEJM online May 31 2015

Neoantigens
High mutation frequency as a likely source of neo-antigens
SUDES ARE THE PROPERTY OF THE AUTHOR. PERMISSION REUIRED FOR REUSE. sesereonr ASCE@) Amgg‘li;l‘g

Expanded Gene Signatures Identified
During Discovery Analysis
Reveal Biology of

Complex Immune Synapse

Discovery analysis of
entire NanoString
melanoma data setled
to identification of

new genes:

IFNy signaling
MHC class | and Il antigen
presentation machinery
T-cell activation markers

Endothelial,

Macrophage/APC Fibroblast

SLIDES ARE THE PROPERTY OF THE AUTHOR. PERMISSION REQUIRED FOR REUSE.

Presented By Antoni Ribas at 2015 ASCO Annual Meeting
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BO3MOHO N1 coyeTaHMe UMMYHOTepanmm
MU MablX MOJ'IEKW'I?

I ORIGINAL ARTICLE i I RIGINAL ARTICLE |

Improved Survival with Ipili d Survival with V feni
in Patients with Metastatic Melanoma in Melanoma with BRAF V600OE Mutation

Overall Survival {%]

Combination???

Targeted therapy

Immunotherapy

—

Percent alive
Percent alive
Percent alive

o —

1 2
Years

Snyder et al, N Engl J Med. 2014 Dec 4;371(23):2189-99

«eHOMHBbI» Noaxon B MOMCKE HOBbIX
Lenemu

Target Discovery
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Bryce, et al. ASCO 2915 http://meetinglibrary.asco.org/content/148869-156
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«[@HOMHbIM» NOAX0/, B MOUCKE HOBbIX
uenewu

FGFR2:MGEAS treated with Ponatinib

Baseline 6 weeks

w  ASCE | Appualls

Bryce, et al. ASCO 2915 http://meetinglibrary.asco.org/content/148869-156
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