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HacneacTtBeHHbIe OnyXoreBble
CUHAPOMBI

* Okono 30 pasHOBMOHOCTEN

« @eHokonun (0OAWH N TOT e CUHOPOM
MOXET BbI3bIBATbCA Pa3HbIMU reHamm)



HacneacTtBeHHbIe OnyXoreBble

CUHAOPOMBbI
 (baTanbHas) npenpacrnosoXXeHHOCTb K
onpeneneHHbIM pasHOBMOHOCTAM paka

« CamMoe 4yacToe HacnencTBeHHoe
3abonesanune (1-2% nonynsauun)

* 10% onyxonen mosrio4dHom xenesbl, 20%
KapuMHOM sindHunKa, 3% HoBOOOpa3oBaHUM
TOSICTOMN KULLKN N SHOOMETPUS, ...



«Knaccmnyecknmn» mexaHmam:
MHaKTUBaALUWNA OCTaBLUEerocd annengd

Oh O
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: MyTauuen
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Comartnyeckme KneTku ComaTtunyeckue KneTku




[[AannoHeaoCTaTOYHOCTb: 3AMEKT CHUXKEHUS
«003bl» reHa

LOH

+ CHEK2: 3/18 (17%)
+ BLM: 0/10 (0%)
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. NBS1: 1/4 (25%)
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Development of breast tumors in CHEK2, NBN/NBS1 and BLM
mutation carriers does not commonly involve somatic inactivation
of the wild-type allele
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KnuHn4yeckue xapaktepucTuku
HacrneacTBeHHbIX Oonyxosien

- HACNEACTBEHHbIA AHAMHES3
- MONOAOW BO3PACT

- NTEPBUWYHO-MHOXECTBEHHbBIE
onyxomnu

- OCOGEHHOCTU MMCTONTIOrM4YEeCKOro CTpoOeHus
U MOJeKynsapHoro cpeHoTuna



BRCA1 5382insC n cemenHbIi aHaMHe3
(PMX vnu PA y maTepu nnum cecrtpbl)

Il negative

positive

14.3%  9.8%

ounaTtepanbHbin PMX MOHonartepanbHbin PMXX



BRCA1 5382insC n Bo3pacT naumeHToK

</=40 neT
40-60 net

>60 neT

ounaTtepanbHbin PMX MOHonartepanbHbin PMX



KonnyecTtBO KNUHNYECKUX NMPU3HAKOB CEMEUHOIO
PMX u BeposaTHOCTb oOHapyxeHna BRCA1 5382insC
MyTauumm

3 npu3sHaka 2 npu3Haka 1 npu3HaK HeT MPU3HaKoOB



HACJHNHEOCTBEHHbDIE
ONnyXOoJNEBbIE CUHOPOMDI

- NAUMEHTbI: PUCK BTOPOM OMYXOJHu,
MOONPUKALIUA CXEMbI JIEHMEHUA

- 30OPOBbLIE POOCTBEHHUKU NALUMUEHTOB:
PUCK OHKOJNNIOIM4YECKOI'O 3ABOJIEBAHUA




Puck y Hocutenen mytauumn

 80-90% ans 6onbLWMHCTBA rEeHOB,
OTKPbITbIX B XO€e aHarnm3a «pakoBbIX
cemMen»

* 50-70% npu nonynsauMoHHOM aHanuse

* Pornb (reHeTn4yecknx) mogndukaTtopos
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GPRCbA c.183delG [p.Argb1fs]:
MoaundumkaTop neHetpaHTHOCcTU BRCA1

« GPRC5A: orphan G protein-coupled receptor
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KoopanHUpoBaHHaA aKCcnpeccud
GPRC5A n BRCA1

Spearman’s rho = 0.465 (p 0.026 p = 0.00003
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HACJHNHEOCTBEHHbDIE
ONnyXOoJNEBbIE CUHOPOMDI

- NAUMEHTbI: PUCK BTOPOM OMYXOJHu,
MOOUPUKALIUA CXEMbI NEYEHUA

- 30OPOBbLIE POOCTBEHHUKU NALMVEHTOB:
PUCK OHKOJIOIMM4YECKOI'O 3ABOJIEBAHUA




HACINEOCTBEHHbIU
PMX / PS

- 5-10% BCEX MAUMEHTOK c PMX, 10-15%
NAUUNEHTOK c PA

- leHbl BRCA1, BRCA2: neHeTpaHTHOCTb > 85%
(dbaTanbHbIe!)

- HekoTopble apyrue (HOBbI€) reHbl; BCe — penapauus
(aByHuTeBbIX noBpexaeHuun) OHK



BRCA1-accoummpoBaHHble
Onyxonwu

B opraHu3me: nHaktnsaumsa ogHoOro annens
BRCA1

B onyxonu: nHakTnBaums obonx annenen
BRCA1

YyBCTBUTENBHOCTbL K Npenapartam NnaTuHbl

Pe3NCTEHTHOCTb K «30/10TOMY CTaHOAPTY»
neyenna PM>X — TakcaHam

PARP-nHrmbutopesbl




BRCA1+ AT-pe3ucteHTHbin PMXX: yHnKanoHas
YyBCTBUTEJIbHOCTb K LUCNNaTUHY!

Moiseyenko et al., 2010




Evidence for predictive role of BRCAI and bTUBIII in gastric
cancer

Viadimir M. Moisevenko « Nikita M. Volkov « Evgeny N. Suspistin -
Grigoriy A. Yanus - Aglava G. Ivevleva «+ Ekatherina Sh. Kuligina -
Alexandr V. Togo * Alexandr V. Kornilov « Alexandr O. Ivantsov -

Evgeny N. Imyanitoy
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Fig. 3 Tumor-specific BRCA]
inactivation is associated with
higher probability of reduction
in tumor size
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» Pak xenygka siBnsietcs Yactoto BRCA1-accoumnpoBaHHOro cuHapoma

» BpoxxgoeHHas nnu comatnyveckasa ytparta BRCA1 accouumnpoBaHa c
YyBCTBUTENBHOCTLIO K Npenaparam niaTuHbI




PUck y poacTBeHHUKOB



[puMHUMN nepeaayn JOMUHAHTHOW MyTaLuK
OT reTepo3unroThl




Puck y poacTBEHHUKOB

Affected Normal
Father Mother

Affected Normal Affected Normal
Female Child Male Child Male Child Female Child




IOTHNYeckue acnektbl: BRCA1 5382insC

~0.1% B nonynauuu
3.7% y 6onbHbIX PMX
10% y 6onbHbIX PMX
«BbICOKOIro puckKka»
10-15% y 6onbHbIX PAH
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mutations in Russian ovarian cancer patients
Evpeny N Suspitsin®4, Nathalta Yu Sherina®, Dana N Ponomartoval,
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High frequency of BRCA1 5382insC mutation in Russian
breast cancer patients




BRCA1 5382insC

* 7/0-80% myTtaunmn BRCA1
* TonbKo y cnaesaH

 BoinonHeHue nonHoro BRCA1/BRCA2-
TecTa yBeNnMYmMBaeT CTOMMOCTb aHanus3a B
10-40 pas!



1 MyTauus vs. NOSHbIU
BRCA1/BRCAZ2 TecT

« Konn4yecTBO NpM3HaAKOB HaCeACTBEHHOro
paka

« HaumMoHanbHOCTb
* KnnHn4yeckagd motmBauUus



OTUYeckme acnekTbl

* [Ipobrniema npeyBenuyeHa...

* Puck yuwiemneHua npaB HOCUTENEN
MyTaLun’?

* KTO MmOXeT / gormkeH MHpopmMmnpoBaThb
POACTBEHHUKOB?

* HeobpaTtumocTb NpodunakTnyeckmx
onepaumnu



* MaccrnBHOe napannenbHoe
cekBeHnpoBaHue (massive parallel
sequencing)

» CekBeHMpoBaHMe HOBOIro nokosieHnsa (next
generation sequencing, NGS)

 [nybokoe cekBeHmnpoBaHue (deep
sequencing)



CekBeHnpoBaHMe HOBOIo NMOKOSEHUS

)

Genomic DNA

Measurement of fluorescence
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it - s Heterozygote
TCCACACAG
TCCACAGAAG G/IC ?
TGCGAATCC | !
TTGCGAATCCACAGAGACCTCAA

Bioinformatical alignment of fragments




Next generation sequencing (NGS)

* MHorokpaTHble «MPOYTEHUA» CNyYauHbIX parMeHTOB
OHK, 3aTem cbopka nocpeacTBom
BnonHpopmaTnyeckoro aHanmaa

* BO3MOXHO «npoyTeHne» nHamesmayanbHOro reHoma B
TeYeHne HECKOSbKUX OHEN

* YUepes 3-5 neT ctaHeT pyTUHHLIM METOLO0M
obcregoBaHnNA HOBOPOXKAEHHbLIX (CKPUHWUHT
HacneacTBeHHbIX 3aboneBaHnin)

« Hanbonee 3Haynmoe cobbiTne B buomeanunHe nocne
nsobpeteHns NUP B 1984 r.?

* OyeHb croXxHasa MeToauKa, NokKa Hemnb3s NMPUMEHATDb B
PYTUHHOWU KITMHNYECKOU MNMpPaKTUKe



BLM: HOBbIM reH HacneacTBEHHOMO paka
MOJI04YHOW XXeneabl

High prevalence and breast cancer predisposing role of the
BLM c.1642 C>T (Q548X) mutation in Russia

Anna P. Sokolenko'+?, Aglaya G. lyevleva''?, Elena V. Preobrazhenskaya®, Nathalia V. Mitiushkina®, Svetlana N. Abysheva’,

Evgeny N. Suspitsin®+?, Ekatherina Sh. Kuligina®, Tatiana V. Gorodnova®, Werner Pfeifer’, Alexandr V. Togo®,
Elena A. Turkevich', Alexandr O. Ivantsov’, Dmitry V. Voskresenskiy®, Georgy D. Dolmatov’, Elena M. Bit-Sava’,
Dmitry E. Matsko®, Vladimir F. Semiglazovl, Iduna Fichtner®, Alexey A. Larionov’, Sergey G. Kuznetsov®,
Antonis C. Antoniou” and Evgeny N. Imyanitov'*®




BLM Q548X

* Bloom syndrome

* [eH penapauum JHK —"
NHOPOM
brnyma

* [OMO3UroTbl: HU3KNIN POCT,
rMNepyyBCTBUTENBHOCTb KOXN K YO,
HapyLleHna pepTUnbLHOCTH,
npenpacnosio)XeHHOCTb K paky

* [eTepoaunrothl: puck PMX



BLM Q548X

“Founder” mytauua B Poccuu

Yactorta B nonynauumn: 0.2-0.3%

PMX: >1%

YBenuyeHue pucka PMX B ~6 pas

* YXe eCTb He3aBUCMMOe NoaTBepXaeHne
[Thompson et al., 2012; Prokofyeva et al., 2013]




HeoaabroBaHTHaAa Tepanus

Non-Carriers (n = 382)

Number of responses

Stable Progress Data Not
Available

Response

BRCA1 mutation carriers CHEK2-mutation carriers
(n=18) (n=10)

Number of responses
Number of responses

Stable Progress Data Not Stable Progress Data Not
Available Available

Response Response




«QPPEKT ocHoBaTena» B Poccuu

o OTHOCUTENbHAs reHeTU4YecKkast rOMOreHHOCTb
cnaBAHCKOro HaceneHunsa Poccun

 [logTBepXgaeTca nccrnegoBaHsaMmn MmyTtauum B
reHax HacnegcteeHHoro PM>K (BRCA1, CHEKZ2,
NBS1, BLM)

« ObocHOBaHME LenecoodbpasHOCTH
NOSTHO9K30MHOIO CEKBEHUPOBAHUS



[ToNHO3K30MHOE ceKkBEHUPOBAHME
naLUMeHTOK C bunarepanbHbIM U/UNA
HacnegcTBeHHbiM PMXK

* AHanma Bcex KoanpyrLLmnx
nocrnegoBaTernibHOCTEN reHOMa

* 15-20 yHMKasnbHbIX 0€NOK-MHAKTUBUPYLLNX
MyTaLnn Ha reHoM

 [lpenmyuiecTsa aHanusa founder-nonynaumm:
«MOBTOPSAIOLMNCA» XapaKTep 3HAYNMbIX
MyTaLnm
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respectively: Mantel-Haenszel p = 0.041]. Thus, this study

that the ¢.2515 2519del AAGTT homozygous mutation in a
Holliday junction resolvase, GENI, was overrepresented in
women with bilateral breast cancer (BC) as compared to
healthy controls [11/360 (3.1 %) vs. 18/1305 (1.4 %) odds
ratio (OR) = 2.25 (1.024.75): p = 0.031], although this
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Pak TONCTON KULWLKW



Hereditary non-polyposis colorectal
cancer (HNPCC)

* TepMUH: «HacneOCcTBEHHbLIN
HEMOMNUMO3HbLIN pPaK TONICTON KULLIKU»

* Pak Tonctou knwkun (PTK) n aHoometpus
(P3)

e 2-3% PTK (~15% PTK < 50 ner)

« 2-3% P3




MukpocaTennmTHaa HeCTabMNbHOCTb

MSI: microsatellite instability
MSI-H: high level microsatellite instability

RER+: replication error phenotype

* MukpocaTtennuTtel — NoBTOpAOLLMECS (ON)HYKeoTuabl
(...AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA..
...CACACACA...; ...TATATATATATA...; ...GCGCGCG...)

» «Cncrtema penapauun HecnapeHHbIx ocHoBaHun [HK»
(mismatch repair - MMR)

 [ledpekT mismatch repair - MMR



TecT Ha MUKpoCcaTENNUTHYIO
HeCTabunbHOCTb

m [aKTuka nocrieonepaumMoHHOro Jfie4eHn4d

m OyeHb Monoable naumeHTbl (<45 neTt) u/unu
HacnegcTBeHHbIM aHamHe3oMm (HNPCC ?) - BRAF wt

m [loxunble nauneHTobl (> 75 net) - Yacto BRAF V600E

m CoOcTBeHHble AaHHble: YacTtoTta uctuHHom MSI-H
cocTtaBnset Bcero 1.5%, na Hux Tonbko 0.5% npuxogmnTcsa Ha
HacneacTBeHHbI PTK

Pattern of clinically relevant mutations in consecutive series
of Russian colorectal cancer patients

Grigoriy A. Yanus * Anna V. Belyaeva + Alexandr O. Ivantsov + Ekatherina Sh. Kuligina -
Evgeny N. Suspitsin « Natalia V. MitiushKkina  Svetlana N. Aleksakhina -

Aglava G. Ivevleva - Olga A. Zaitseva « Olga S. Yatsuk - Tatiana V. Gorodnova *

Tatiana N. Strelkova - Sofia A. Efremova + Alla Yu. Lepenchuk « Altn N. Ochir-Garyaey -+
Moisey B. Panevah « Dmitriy E. Matsko + Alexandr V. Togo + Evgeny N. Imyanitoy




HacneanctBeHHbI Henonuno3Hbit PTK B Poccun
(HNPCC, Lynch syndrome)

Hunakas 4yactoTta (< 0.5%)

MyTtaunum MLH1, MSH2: 7/14 (50%) MSI-H, BRAF wt,
hereditary/young-onset PTK

MLH1: p.1637LfsX6 (c.1909delA), p.R659X (c.1975 C>T),
p.AG81T (c.2041G>A), p.R226L (c.677G>T) - 2 cnyyas
(“founder™?!)

MSH2: p.N139fsX (c.415 416delAA), p.A636P (c.1906 G>C),
0.E878fsX3 (c.2633_2634delAG)

B otnnymne ot PMXK, HeT BbipaxkeHHoro founder-adodekra



MOHUTOPUHTI NnL C HacnegcTBeHHOMU
npeppacnornoxeHHocTbio K PTK/P3

« KonoHockonua 1 pa3 B 1-3 roga ¢ 20-25 nert

 [lonIHOE yaoaneHme ToNCTon KULLIKK Npwn
OOHapy>XeHUn NePBON OMNyXosn

* Y3W opraHoB marsioro tasa Yy XeHLuH, ¢ 30 ner,
eXXerogHo

« AcnupaumoHHaga bmnoncusa aHgomeTpus, ¢ 30
NeT, eXxerogHo



CemMenHbIN aaeHOMATO3HbIU
NOoJINNO3 TOJNICTOU KULLKM

MHOXXeCcTBEeHHbIEe nonumnbl
"eHbl APC, MYH

KonoHockonua ¢ 10-15 net

'IpopunakTnyeckas onepauns (yoaneHme ToncTom
KULLIKW) NPW NOosIBNEHNN NEPBbIX MOSINMOB

Llenekokcunb (Llenebpekc) — nHrmbmutop COX2 -
CHWXaeT CKOpPOCTb 00pa3oBaHUA MOSIUMOB; HO
OOIMKEH NPUHNUMATBLCA B BbICOKUX A03aX, €CTb
NnoboYHbIE 3P EKTHI



HacneacTtBeHHbIN pakK
LUIUTOBUOHOMU Xerne3bl



HacneactBeHHbIn PLLX

* MeaoynnapHbIn

» OHkoreH RE
* B Poccun ~500 (noTeHuUuanbHbIX) NauneHToB
* [lpodpmnaktmnyeckne onepauymmn!!!

* Vandetanib (Zactima)



MyTauuun B oHKkoreHe RET

KoaoH Puck BoapacT ans
npodunnakTn4eckomn
TUPEOUOIKTOMUM
018 O4yeHb 6-12 mecsaueB
BbICOKUU

609, 611, Bbicokum no 5 net
612, 620,
630, 634

768, 790, YmepeHHbIn 5-10 net
791, 804,
891



Confirmed partial responder
W Other

Wells et al., 2010
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