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MpoeKT No UsyyeHUto HacNeACTBEHHbBIX OHKOIOMMYECKNX
cuHgpomos B P®: 3agaum v nepsbie pesynbTaThl

Oner lNyceB

Koy, PO
KFU-RIKEN Translational Genomics Unit, RIKEN, Japan

1l ExceroaHbI KoHrpecc Poceuiickoro Obuwectsa OHKONAToNM0roB - 2018

Aa6opaTopus B KPY
KFU - RIKEN (since 12/2015)

Methods of genome analysis
Prototypes of genetic test
Analysis of data

Staff trainings

CoBMecTHas AabopaTopus B
finoHnu

KFU Hospital l:c.hw
Clinical Genetics Lab and server
IPA program (1-3 years) mlﬁz—

Needs of hospitals

v

-
In total 250m2 |

Molecular Biology Lab
NGS facility (HiSeg+MiSeq)
(CAGE-oriented)

KFU-RIKEN Joint Laboratory:
e — llumina NGS sequencing

_.___l

KFU-RIKEN Joint Laboratory:
Molecular Biology

——

KFU-RIKEN unit Joint grants applications

P
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Network of partner
universities
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MexayHapoaHoe napTHepCcTBO

Clinical samples —_— Assistance
and analysis e design analysis

RIKZH

/\

Kazan Federal Univ. <> Juntendo Univ.

()

Clinical samples
and analysis

Tatarstan Cancer Center

Data generation and analysis
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[ Knaccudukauns no cumntomam

i ’E Pak o .
KULLEeYHUKa aHKpeaTU4eckuin
pak
ﬂ MaHKkpeaTyeckmit Pancreatic
pak cancer
Pak
KULLIEYHUKA
Pak
KULIEYHUKA

Pak
neyeHu panEeaTil Pak
ecxuiipak KMLIEeYHHNKa
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) OT knaccudvKaLmum No NPOUCXOXKAEHMIO NMEPBUYHON OMyX0nu @
K knaccuduKkaLumm Ha OCHOBE reHOB it

Genetic B Pak
neyeHu

Genetic B Pak
Jerkux

Genetic C_  Pancreatic
cancer

Genetic A Pak
nerkux

XVIMVIOTepaI'II/IFI paka AorkHa OCHOBbIBATbCA
Ha MOJ'IeKyJ'IFIpHOIZ 3TNOJI0TMKN B Crlydae Kaxgoro
nauneHTa

Pak
nerkux

Genetic B

Genetic C Pak Genetic D
nevyeHu

Mankpear G oC aK
nyeckuin enetic Kuwey

aK
- HUKa

PeBOJ'I}OLI,I/IFI CTOMMOCTU paCLIJI/Id)pOBKI/I reHomMa: @
ObICTPOE CHWXEHNE CTOMMOCTU
Pwuck paka npu BRCA mytaumsax
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Nat Rev Cancer, 4, 665-675 (2014) 6
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YT10 MbI 3Hanu go 2016 ropa?

MyTauum B renax BRCA1/2 B pa3ubix nonynsumax Esponsl [36]

Monynsums len BRCA1 lew BRCA2 l'ew BRCA1/2
Espen 185delAG 6174delT 98-99% myraumit e revax BRCA1/2
awkeHasn | 5382insC |
Ucnanpmns 999del5 Haunbornblee konu4ecTeo Myraumit
8 resax BRCA1/2, 7,9% npu pake sSniHukos
Poccus 5362iNSC OcHogHoe konn4ecTso & rewe BRCAT, 94%
185delAG
. C61G .
Russia 4154delA 94% in BRCA1
2080delA
2080insA
Monbwa B362IN5C 80% myraumit 8 rene BRCAT/2
C61G
4154delA 1
lepmanusa 5382insC 66% myTaumii B rene BRCA1
C61G
Del ex 17
Benrpusa 5382insC 9326insA 80% myTtaumii B rene BRCAT
C61G 6174delT v 50% — e rene BRCA2
185delAG |
Hopserna 1675delA 68% n3a ecex mytaumin B rene BRCA1
1135insA aensiorca 1675delA n 1135insA
816delGT
DuHnanavs IVS11 3A>G 9345 1G>A 84% myraunii B renax BRCA1/2
C44467 C7708T
T8555G
3604delTT

Anokhina E.N. Adyghe State University.

Cuctema He paboTaeT KaKk MMHUMYM B page permoHos PO

PKOA PT(2012-2014):
N3 280 nauMeHTOK C ABHOM “reHeTuKomn”:

TonbKo 7 cny4vaeB “Knaccuyeckmx” mytaumi:
5382ins, 4153delA, T300G, 185delAG

DonHo 6bITb HAMHOro 6onblue!

HoBble myTaunmn? Jpyraa yactoTa myTauui?
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KoHcopuuym Bpaueﬁ, KANHUYECKUX reHeTUKoB, cneynaancros

no 6uonHpopmaTtuke

Marat Gordiev :
b3 TCC molecular

Diagnostics ,®

Laboratory head J[

Dr. Alex Nikitin

3
); FMBA
v

Molecular Diagnostics
laboratory Head

‘;‘ Dr. Elena Shagimardanova
= KFU

Extreme Biology Laboratory, NGS facility
Laboratory Head

HacneactBeHHaa OHKoreHomuKa PP

TouHas eeHemuy4ecKas OUA2HOCMUKA 071 8cex

Lenwn :

*  M3yyeHmne NaToreHHbIX MyTaLmii U UX 4acToT y HaceneHus PT u
Apyrux pervoHos PO

* M3yyeHue NaTOreHHbIX MyTaLMii B STHUYECKUX rpynnax B PP
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HacneactseHHaa OHKoreHomuKa PP

TouHasA eeHemu4ecKas OUAz2HOCMUKQ 0715 8cex
Y4yacTHMKM KoHcopLMyma. KnMHuyeckoe 38eHO:

PecnybnvKka balwkopTocTaH; YabaHoBcKas obnactb; OpeHbyprckas obnactb
Camapckan obnactb; Kuposckas obnactb; Huxkeropoackan obnacto
ExaTepuHbyprckas obnactb; CapaToBckas obnacTb; Pecnybavka Yamyptus
PocToBckas obnacTtb; KpacHogapckas obnactb; Bonrorpagckas obnactb
Yysawckas Pecnybnunka; Mopgosckas Pecnybavka; Pecnybanka Mapuit-In
XaHTbl-MaHCUIACKNIA aBTOHOMHbIM OKpYr; Pecnybnuka CesepHan OceTus;
YeueHckana Pecnybnunka; AcTpaxaHckas obnactb; MNeH3eHcKas obnactb;
Pecnybnnka Kanmbikus;

Pecnybavka ApmeHus.

HacneactBeHHaa OHKoreHomuKa PP

HacnepcteeHHble

cnyyam
KnnHunuyeckue yupexxaenua —
YYACTHUKU KOHCOpLUYyMa —
leHeTnueckan
MHbopmauuma

ANA KAIMHULMCTOB

NauueHT

PECNYBAMKAHCKWA KAMHWYECKHA
OHKOAOTMYECKWA AUCTNAHCEP

[ 1MHICTEPCTRA 3APABDOXPAHEHNA PECTVEAMNN TATAPCTAH

[eHeTnyeckne
OaHHble

- +
, <
appownt

HayuHble gaHHble M popmupoBaHue
depepanbHoi 6a3bl 3HaHUI
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HacneactBeHHaa OHKoreHOmukKa PP
2016- 2017

* HacnepctBeHHbIn PMK - 550 cnyyaes
* HacnepcteeHHbIn PA — 480 cnyyaes
* HacneactBeHHbIn PK — 40 cnyyaes

* PaK nuweBoga c CeMenHON OHKO-UCTOPUEN -
30 cny4yaes

* Cardioesophageal pak c cemeltHOM OHKO-
nctopmenr — 20 cnyyaes

Repair system genes

- TP53, MLH1, MSH2, MSH6, PMS2, EPCAM, APC, MUTYH,

CDKN2A, CDK4, ATM, KIT, PDGFRA, CDH1, CTNNA1, PRSS1,
SPINK1, CFTR, BRCA1,BRCA2, FANCI,FANCL, PALB2, RAD51B,
RADS51C, RAD54L, RAD51D, CHEK1, CHEK2, CDK4, CDK12,
FANCJ/BRIP1, PPP2R2A, BARD1, PARP1, NTHL1, POLE,
POLD1 BMPR1A, SMAD4, MLH3, MSH6, PMS1, NBN, NF1,
PPM1D, DICER1, PPM1D, RB1, HOXB13, BMPR1A, BLM,
FANCA, FANCB, FANCC, FANCD2, FANCE, FANCF, FANCG,
FANCM, RHBDF2, HRAS,BAP1, EGFR SDHB, SDHC, SDHD,
SFTPA1, HER2, SLX4, BAP1, MRE11, FAM175, CtIP, H2AX,
RPA, NTHL1 RPS20, BUB1, BUB3, LRP6, STK11, , AKT1, ATR,
BABAM1, BAP1, BMPR1A, CTNNA1, FAM175A, MRE11A,
NBN, PMS2, POLD1, POLE, PRSS1, RAD50, , RET, TP53BP1,

VHL, XRCC2
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Local Database - 1000+ cases

Mbl n3yunnm 1000+ NaLMEHTOB (finokckan cropoHa

KOHCYNbTUPYET MO AW3aiiHy U MHTepnpeTaLum)

TonbKo 72% 13 HalaeHHbIX
K/1aCCUYECKMX NATOrEeHHbIX MyTaLumn
B reHax BRCA1/2

28% naToreHHbIX MyTaLMN B APYTUX FeHax
(HGMD Professional 2017.1)
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PaK anyHumnkos

neg, 0,24

CHEK2, 0,045

P53, 0,022‘7
RADS3, 0,022 '

CDK11, 0,022 ‘ \

BRCA2, 0,06

MUTYH, 0,06
CDK12, 0,06

Pak Mo/104HOM »Kenesbl

Ap rexsl, 0,055

CDH1, 0,037
PALB2, 0,025/ MUTYH,

CDK12, 0,025
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NIOKanusauyma mytaumn 8 BRCA1

FSp.GIn1777Profs*74

—— Mis p.Cys61Gly
—— G p.Gin1742*
T SGpAglTR”

E3

1516 1718 19 ZIG 21|22 23 24

1234567 8910 11 121314
¢ -

RING domain 36% of 52% of
mutations mutations

CDK12

* An unexpected finding was the detection of a
germline splicing mutation ¢c.1047-2A>G in
CDK12 gene (hgl9 chrl7:37627130,
NM_016507.3) in patients of Tatar origin

10
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CDK12 yacToTa BCTpeYaemMocCTH

Subjects origin breast or ovary cancer healthy controls
Tatar from Volga District 6/94 (6.4%) 0/32 (0%)

Slavic from Volga District 1/81 (1.2%) -

Slavic from Moscow 0/49 (0%) 0/284 (0%)

EXAC NFE - 29/ 64446 (0.045%)
1000 Genomes - 2/5006 (0.039%)

CDK12 gene ¢.1047-2A>G mutation frequency distribution and mutation to include in
diagnostic panel for HBOC patients

=L o

p.GIn1777Profs*74 p.GIn1777Profs*74
p.Argl772* BRCAL - p.Arg1772*
p.Leu*22 p.Gln 1742*
BRCA1 p.Lys654Serfs
p.Val1234_Asn12357fs CDK12 | c.1047-2A>G
p.Leul252_Ser1253°?fs

BRCA2-_p.Phe2058Leufs

11
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HacnepcTBeHHbIi KOMNOHEHT B
“cnopaguueckux” oHKkonatonoruax?

Y 6onee yem 15% naumeHToK ¢ PA n PMXK
POACTBEHHWUKM CTPAZANM OT paKa XenyaKa M NUWeBoaa

HacneacTBeHHbI KOMNOHEHT B pake nuuesoaa!

A B D
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PacwunpeHue npoekra:

* Hosble Hanpas/ieHnA

* BIG gaTta aHanu3 — B3aMMOCBA3b OTAE/IbHbIX
MYTaLMUI N TEHOB C KIMHUKOWN

¢ KoHUenunnm WnpoKOoro CKPUHUHra B PO

* [laToreHHble MyTauMn B HEKOAUPYIOLLMX YYacTKax
reHoma.

OTCYTCTBME FrEHOMHOM 6a3bl AaHHbIX 340POBbIX
poccusH

HUMAN MUTATION 8:348-357 (1996)

RESEARCH ARTICLE

Germline Mutations in the Von Hippel-Lindau
Disease (VHL) Gene in Families From North
America, Europe, and Japan

Berton Zbar*, Takeshi Kishida, Fan Chen, Laura Schmidt, Eamonn R. Maher, Frances M. Richards,
Paul A. Crossey, Andrew R. Webster, Nabeel A. Affara, Malcolm A. Ferguson-Smith,

Hiltrud Brauch, Damjan Glavac, Hartmut P.H. Neumann, Sam Tisherman, John J. Maulvihill,
David J. Gross, Taro Shuin, Jean Whaley, Berndt Seizinger, Nickolai Kley, Sylviane Olschwang,
Cecile Boisson, Stephane Richard, C.H.M. Lips, W. Marston Linehan, and Michael Lerman

Von Hippel-Lindau syndrome is an inherited disorder characterized by the formation of
tumors and fluid-filled sacs (cysts) in many different parts of the body. Tumors may be
either noncancerous or cancerous and most frequently appear during young adulthood;

however, the signs and symptoms of von Hippel-Lindau syndrome can occur throughout life.

Arg200Trp - mutation VHL Families Without Pheochromocytoma" - pak nouku

B P®:

Arg200Trp - myTauums Bbi3biBaeT PMK

13
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OcobeHHOCTHN reHoMa YyBaLLCKOro HaceneHna ? KomneHcauma natoreHHoro apdekra
MyTaumit VHL reHa?!

- BRIEF REPORTS

The heterozygote advantage of the Chuvash polycythemia VHL**" mutation
may be protection against anemia

Galina Y. Miasnikova, * Adelina I. Sergueeva,” Mehdi Nouraie,® Xiaomei Niu,’ Daniel J. Okhotin,* Lydia A. Polyakova,*
Tomas Ganz,® Josef T. Prchal,® and Victor R. Gordeuk®

*Chuvash Republic Clinical Hospital No. :L Cheboksary Russm. ’Cheboksavy Children’s Hospital, Cheboksary Russia; *Center for
Sickle Cell Disease and Department of N How: DC; ‘Russian Services, Camas,

USA; *Dept. of Medicine, David Geffen School of Medlcme at UCLA Los Angeles, USA; and “Division of Hematology, University of
Utah and VAH, Salt Lake City, UT, U

ABSTRACT

The germ-line loss-of-function VHL***" mutation is common  P=0.017). In conclusion, heterozygosity for VHL™*" may pro-
in Chuvashia, Russia and occurs in other parts of the world.  vide protection from anemia; such protection could explain
VHL™"" homozygotes have elevated hypoxia inducible factor the persistence of this mutation.

Y NauMeHToB He-YyBalLen:

Arg200Trp - myTauus ebisbiBaeT PMXK

HacneacrseHHas OHKoreHomuKa P® (c 2016 roga)
Ha anpenb 2018 roaa:

* 1000+ naumeHTOB C HacNeACTBEHHbIMU OHKOMATONOTMAMK UCCIEA0BAHO
BbICOKOMNPOW3BOAUTEIbHbIMU METOAAMU FeHOMMKM (TaTapcTaH 1 conpeaesbHble

pernoHbl)

* Camas KpynHan 6a3a Hacn1eACTBEHHbIX MyTaLuii B PO (pak MOMIOYHOW XKenesbl, paK
ANYHMKA)

*  PAp HOBbIX MyTaLMii CBA3AHHbIX C HACNEACTBEHHBIMU NATONOTUAMM.

[0 2022 ropa:

e 5000 naumeHTOB C 12 TMNamu OHKOMAaToNOrMi

¢ KpynHeiwas 6a3a AaHHbIX HACNEACTBEHHbIX OHKOMYTaUMIA Ha TeppuTtopun CHI
1 BocTtouHow EBponbl

*  NaeHTUdMKaLMA KNOYEBbIX YaCTbIX HACEACTBEHHbBIX OHKOMYTALMIA C y4eToM
0C0HEHHOCTEN MHOTOHALUMOHANbHOCTU PO.

CLASBIFICATION

DAHO
4 | Pocom MWHWCTEPCTEO
ENIGMA y | e OEPA30BAHMA H HAYKM BEAF BN AH I
= POCCMACKOM MELEPALIMM voromy meoicas weosmaue snsunizarion
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