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JUId YIydlIeHdus paHHeW AMAarHOCTHKM KoinopekranbHoro paka (KPP) B ka3zaxcTaHCKoW MOIYNAIUH.
BaxHBIM 3TanioM IUarHOCTHKH SIBJISIETCS MOJIEKYJISIPHO-TEHETHYECKOE TECTHPOBAHKE Ha "TIAHEISIX TeHOB",
MIPEACTABISIIONINX COOOH TMarHOCTHYECKHUE CHCTEMBI JUISl aHaJIM3a MYyTaluii TeHOB, aCCOIMMPOBAHHBIX
¢ pasnuuHbiMH BapuaHTamMu KPP OOHapyxeHHbIe B HCCIEIOBAaHMM MyTallud TEHOB MOXHO
KIIACCU(HUIPOBATh KaK IPUYUHHBIE M3MEHEHHA, NPHUBOAAIIME K Ooliee paHHEMY, [0 CPaBHEHHIO C
o0Ienomy s InoHHbIM, pa3Butuio KPP u mcmonb3oBarh Kak JOIOMHHUTENBHBIM MapKep B paHHEH
nuarnoctuke KPP. Tlo pesynbratam uccienoBaHus ObLIM MACHTH(GUIMPOBAHBI MAaTOr€HHBIE MYTAllHH,
HE MMEIONINeCs HU B OJHOW MOIMYJANMOHHON 0a3e MaHHBIX W TPAAWIHOHHO He cBs3aHHbIe ¢ KPP -
BRCA2, FANCI, FANCC, DICERI1, koTopbie peKOMEHAYIOTCS [J1s1 100aBICHHUS B TAHEIIN MYJIBTUTCHHOTO
TecTHpoBaHus, acconuupoBanHbie ¢ KPP. Ananu3 Mmyrtanuii reHOB MallMeHTOB MOJIOAOTO BO3pacTa Ha
OCHOBE CEKBEHHPOBAHHS C IOMOJHEHHOW 'TIaHEeNIbI0 TeHOB" MO3BONUT OIPEICTUTh YPOBEHb PHCKA
JUIl KOHKPETHOTO TalMeHTa M €ro KPOBHBIX POICTBEHHUKOB, MOAM(HUIMPOBATH ITUArHOCTHYECKUE M
TepaneBTHyeckue noaxoasl npu KPP.
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C110COb IlAHHEPI JAUATHOCTHUKU KOJIOPEKTAJIBHOI'O PAKA B
KA3ZAXCTAHCKOM IOITYJIAINMA HA OCHOBE NCITIOJIB3OBAHI ITAHEJIN
MVJIbTUT'EHHOI'O TECTHPOBAHUWUA

MNzo0peTeHne OTHOCHTCA K MEAUIMHE, a UMEHHO K OHKOJIOTHH, U MOXET OBITH
HUCIIONB30BAHO JJiA YIYYIIeHWsA paHHeH JIHaTHOCTHUKH KOJIOPEKTAallbHOTO paka B
Ka3aXCTaHCKOH MOMYIAIMY.

B Pecniyomuke KazaxcTan oTMeuyaeTcs eXETOJHBIH PpocT 3a00IIeBaeMOCTH
xoyopexkTamsHeiM  pakoM (KPP), xoropsni HaxoguTca Ha 3 MecTe IO HacToTe
BCTPEYACMOCTH B OOINEH CTIpyKType oHKolorudeckoii matomoruu. Tawke B PK
HaOm0/1aeTca €XETOAHENT pocT ducia cnydaee KPP y muil B MomooM BozpacTe. AHaauz
T€HOB MAI[HEHTOB MOJOJOTO BO3pacTa Ha OCHOBE CEKBECHUPOBAHUA HOBOTO IIOKOIICHUA
(NGS) nozBonsgeT onpeAeiIuTs YPOBEHS PUCKA JIIA KOHKPETHOTO NMAaI[HEHTa U €TI0 KPOBHBIX
POACTBECHHUKOB, MOAUUIUPOBATs AUATHOCTHYECKHE U TEpalleBTUYECKHE NOAXOBI.
BaxHsIM 3TanioM JHAarHOCTUKYU JHI C HACIEACTBEHHO OTATOIEHHEIM aHAMHE30M ABIIETCA
MOJEKYIAPHO-TCHETHIECKOE TECTUPOBAHHE, OCHOBAHHOE Ha BRIOOpE TaK Ha3BRIBACMBIX
«IaHenedl TEHOB», MPEJCTABIMONUMX co0oH AHATHOCTHYECKUE TIAaHeW JJId CalT-
crenuduUecKoTo aHalu3a IEHOB, AaCCOIMHPOBAHHBIX C NONUIO3aMH H Pa3TdYHBIMU
BapuaHTamu KPP.

K HacTosmeMy BpeMeHH pe3yJIsTaThl [0 pa3zpadoTKe AHATHOCTHYECKUX HaHelneH ams
ooHapyxenusa KPP g Pecnybnuxe KazaxcTad npejicTaBleHs B €MHUYHRIX TyOIUKAI[UAX.
Yeenuuenue 3zabomeraemoctd KPP y muip Momojoro BozpacTa, OTCYTCTBHE paHHeEH
JIHAaTHOCTUKM IpU CeMeHHBIX H HAcleJCTBEHHHX gopMax JaHHOTO BHA paka, BRICOKHE
TOKazaTelH 3aMyIeHHOCTH 3a00IeBaHusd ¥ HU3KUE TI0KazaTenu BepkuBaeMoctu npu KPP
(obmas S-metasas BepxupaemMocTs Iipu Il u [V craguax cocraemaer 59,4% u 39,5%,
COOTBETCTBEHHO), OOYCIHOBIMBAIOT HEOOXOJUMOCTh COBEpIICHCTBOBAHUSA paHHeEH
JTUAaTHOCTHKH C TTOMOIIBIO BHEAPEHUSA T€HETUYECKOTO CKPUHHHTA.

Hzpecten crocod MolekymsapHO-TeHeTUYecKoi guarHocTuxd - «[lanemn ColoNext
JUIS BRIABICHUS IAIIUEHTOB C HACHEJCTBEHHBIM PUCKOM KOIOPEKTABHOTO paka H/HiH
TIOTTHIIOBY, pazpaboTanHbIH KoMITaHueH Ambry Genetics (CIIIA)
(www.ambrygen.com/providers/genetic-testing/6/oncology/colonext/). Ilagens BKIIOYaeT
20 renos, accomuupoBanssix ¢ KPP: APC AXIN2, BMPRI1A, CDHI1, CHEK?2, EPCAM,
GREM1 MLH1,MSH2, MSH3, MSH6, MUTYH, NTHL1, PMS2, POLDI, POLE, PTEN,
SMAD4, STKI11, TP53. DTu reHsl ONEHUBAOTCA € IIOMOINBIK) CEKBEHUPOBAHUA HOBOTO
niokoneHus (NGS) unu cexpeHupoBanus o C3HTEpyY BCeX KOUPYIONIUX JIOMCHOB, a TakKe
dbmagxupyomux 5'- 7 3'-KOHIIOB BCEX HHTPOHOB U HETPAHCIHPYEMEBIX 00JIacTeH.

OaHako HEAOCTATKOM JAAHHOTO crocoba ARIAETCA TO, 9TO HAOOp TeHOB (IIaHEINh)
chopMupoBaH AN 3THOTCHETHYECKU OTIUYHEIX OT Ka3aXCTAaHCKOTO HACENCHUA KOTOPT
namuerToB uz CIIA, Esponsl, FOro-BocTrounoit Azuu u Kutas. M3secTHOo, 9TO HEKOTOpSHIE
TAaTOTEHHBIC BapPHAHTHI MYTAIUHi IPOSARIAIOT STHUYECKYIO U PAacOBYIO CHEIUPHIHOCTE B
moauduxamuu pucka KPP. KpoMe Toro, ykazaHHasd maHellh BKIIOYaeT HE BCE JOKYCHI,
3HAYUMBIE 1A MOJICKYIIApHO -TeHeTH9ecKol auarHoctuku KPP,




HzBecteH Takxke cHoco0 JUATHOCTHKH KOIOPEKTAILHOTO paka, HCIOML3YIOMUH
IaHeah MYIBTHTEHHOTO TECTHPOBAHHA JUIA HNAI[HEHTOB C BREICOKUM PHCKOM CEMEUHOTO U
HaCIICZICTBEHHOTO KoIIopeKTalsrHOTo paka, pexoMenposanHads NCCN (The National
Comprehensive Cancer Network) - HanponansHoi KOMIUIEKCHON OHKOJIOTHYESCKON CETHIO
(NCCN Chnical Practice Guidelines in Oncology. Genetic/Familial High Risk Assessment:
Colorectal. Version 3.2019. — P. 8-87. www.henryford.com/-/media/files/henry-
ford/hep/pathology/ncen-genetics-colon. pdf;).

Ilanens «HacneACTBEHHBIM M CEMEHHBIH paxK TOJICTOH KHUINKW» HalpaBlIcHa Ha
OoOHapy:KeHUEe MATOTEHHBIX MYTAllMi B T'eHaX, acCCOIMHMPOBAHHBIX C HACICICTRBEHHBIMH
dbopMaMH KONOPEKTAaIFHOTO paka U HACIHSJCTBEHHBIMH OITYXOJEBBIMU CHHAPOMaMH,
CBA3AHHBIMU C [OBBICHHBIM puckoM pazsutia KPP. Jlannas nanens BximovaeT 22 rexHa:
APC, ATM, AXINZ, BLM, BMPRI1A, CHEK2, EPCAM, GALNT12, GREMI1, MLHI,
MSH2, MSH6, MUTYH biallelic pathogenic variants, MUTYH heterozygotes, NTHLI1,
PMS2, POLDI, POLE, PTEN, SMAD4, STK11, TP53.

HenoctaTkoM AaHHOTO crioco0a ABRIAETCA TO, YTO B IIAHENb He BKIFOYCHBI JTOKYCHI
T€HOB, MyTallid B KOTOPBIX TaKXK€ aCCOLUUPOBAHBI C KONOPEKTAIbHBIM PaKoOM HacENSHUS
Pecniyomuxu Kazaxcraw.

[IpoToTuriom paHHOTO cHoco0a ABIACTCH METOJ] MOIEKYIIPHO-TeHETHYECKOH
JIUaTHOCTHUKH KOJNOpPEKTalnbHOTO paka Ha ocHoBe NGS. bsum HonydeHsl JaHHBIE IO
YacTOTHOMY paclpeelcHHIO aUIeHsHBIX BapHaHTOB U MyTaldil KIIOYEBBIX TI'€HOB
KoJIOpeKTalmsHOTro KaHmeporeneza (APC, TP53, DCC, MLH1, MSH2, K-ras, GSTTI,
GSTM1) B xazaxCTaHCKUX MOMy/O[HAX. Bruepesie MM Xa3aXCTAHCKOH ITOMYIIAI[HH
oTIpeJicNIcH CHEKTp MyTaruidl KpuTudeckux paiionor rexos (APC, TP53, MLHI1, MSH2).
OnpenencHsl UHAUBHAYAIIBHBIE TEHOTHIIBI, JOCTOBEPHO aCCOUHMPOBAaHHBIE C BBICOKUM
PUCKOM Ppa3BUTUA CHOPaJHYECKUX BapHAHTOB KOIOPEKTalbHOTO paka C Y4ETOM
sytHudeckoll npuHajieskHoctTy (OKynycopa I.C. «PazpaboTka maHeldell TEHETHYECKHX
MapKepoR JUIA CKPUHHHTA CEMEHHBIX U CIIOPaJUYECKUX CIIY9acR KOIIOPEKTallLHOTO paka B
Ka3aXCTaHCKUX IMOMYJIAIUAX», TUCC. Ha COUCKAaHHE CTeIeH! JjokTopa dunocoduu, (2014)).

HenoctaTkoM panHOTO crioco0a ARIAETCA OTCYTCTBUE UCCIEIOBAHUH APYTHX TEHOB,
Taxke acconuuposaHasix ¢ KPP.

IlosTomy zajadeil Hamiero HccleJOBaHUA ABIAETCA pazpaboTka crocoba paHHel
quarHoctTuku KPP ¢ ucmonszoBaHueM IIaHeNd MYJILTHTCHHOTO TECTUPOBAaHUA JUIA
npoduIakTHKH KOIOpeKTalbHOTO paka B Pecniytumke Kazaxcran.

Texaudeckas 3ajmaga crocoda OCYIHECTBIAETCS ITyTeM Jo00OaBlIeHHA B HaHENb
MYIGTHT€HHOTO TECTHPOBaHUA, acconuupoBanHnyio ¢ KPP, HoBbIX mokycoB reHoB: BRCA?2,
FANCI, FANCC, DICERI.

Cnocob ocywjecmensemes ciedyrowum obpazom: MatepuanoM i MONEKYIAPHO-
reHeTudeckoro Hccnenopanus apmaiores  JHK, m3pneuenusie u3  mumdoiuTon
neprdepudecKoil KpoBU MAIUESHTOB B Bo3pacTe oT 17 1o 50 mert.

[Ipouzeopar zabop 5 mMu xpoBu u3 nepudepudeckoil BeHHI NalUeHTa, HIH U3
BHYTPHBEHHOTO KaTeTepa, UI¥ M3 BHYTPUBEHHOTO IIOpTa UIMTEILHOTO JOCTyIa B
CTEPUIIBHBIX YCIOBHAX C HCIIONB30BaHMEM BakyyMHoOU cuctemsl VenoSafe ¢
STUICHHAMUHTETPayKCYCHOH kucioToi (D/ITA) B kauecTBe aHTUKOATYIIAHTA.



I'enomuas JIHK sxctparupyetcs uz mumdonuTos nepudepudeckoil KpoBH COTIACHO
npotokony Beifenenus JHK cTaHgapTHeIM MeTOJAOM C NPUMEHEHHEM CIICIUAIBHBIX
HaOopoe peakTueoB: Genelet Genomic DNA Purification Kit (ThermoScientific, CIIIA).
KauecTBenHas u xonudecTBeHHaA olleHka oopazios JJHK niposoauTes ¢ Henolb3oBaHUEM
MeToJIoB  crnekTpodoToMeTpyi  Ha obOopynopadun  Eppendorf BioPhotometerplus
(Eppendorf, I'epmanus) unu dgayopoMmeTpun Ha odopyaoannn Quantus™ Fluorometer
(Promega, CIIIA) ¢ npumenenueM HaOopa peaktHBoB QuantiFluor®ds DNA System
(Promega, CIIIA). UYuctora oOpazma (mamumunme PHK wu Oenxa) cunraercs
VAOBICTBOPUTEILHON npu abcoporuu ceeta Moxexyiamu JHK (mipu nnuxe BomHsl 260-
280 aM). CornacHo MPOTOKOIY HCCIIE/IOBAHUA, KOMUYCCTRO BRICHCHHON JIBYXICITOUSYHOH
aaepuon JIHK coctapmser He mMenee SO ur. Beigenennsie odpazust JIHK xpausares mpu
TemnepaTtype —20°C 10 BKIFOYEHUA B BKCIICPHUMEHT.

MaccuBHOe NapallielbHOE CEKBCHUPOBAHHE OCYIIECTBIAETCA HAa TEHETHYECKOM
aHaguzatope Hoporo mokonenus MiSeq ([lumina, CIIIA). Hcmoas3yioTcas HaOOpEI
peaxtupos TruSight Rapid Capture Kit (Illumina) u TruSight Cancer Sequencing Panel
([1lumina} — cuCTEMBI JJIA aHATH3a KOUPYIONIUX TOCISI0BaTeNFHOCTEH U (hIaHKHPYIOTHX
HEKOUPYIOIIHX PETHOHOB I'eHOB, Oonee weM 1700 sxzonor 94 remoB (255 xuimodaz
A7epHOTO TeHoMa) u 284 3aMeH e¢JUHUYHBIX Tap OCHOBAHU, acCOI[MUPOBAHHEIX C
panuuHsIMA ByaMu paka (http://products.illumina.com/products/trusight cancer.html).

Jna momrotopxu Oumbmmorex 50 Hr asyxnenodeunoit JHK xaxjgoro oOpasma
H3UMATUYECKU (PparMEeHTHPYIOTCA ¢ UCHOIb30BaHHeM Nextera TpaHCHOCOM, Ha KOHI[aX
dbparMeHTOR NPHUKPEIUIAIOTCA ajanTepHble TocieaopaTtensHocTd (tag). IIporoautcs
ouncTKa tag-meHTupoBaHHbIX ¢parmMenToB JIHK oT Nextera TpancmocoM, Jo0aBIsioTcs
obmue ajantepsl, TpeOyeMble /Ul TEHEpallud KiIacTepoR M aMiutuduxanuu. tag-
MmeaTuposaadsie JIHK ammmadmuupyrores TP ¢ nmocoeayromedi  oYHCTKOH
aMmrnuuiupoanssix ¢gparMenTon. Ouuctka 6udnuotex JAHK nporogutes aAnd yaaneHud
HEHYKHBIX IPOJAYKTOR aMITHpHUKAIIUUd C HCHONB30BAHUEM MaTHUTHAIX dactuil. IlomHsie
OUOMUOTEKH KOIMYECTBEHHO M KAaueCTBEHHO OIICHHBAKOTCA C IIOMOIMBI0 MeEToja
dbmyopoMeTpun Ha ipudope Quantus™ Fluorometer (Promega, CIIIA), u ¢ mpuMeHeHueM
HaOopa peaxtuBoB Agilent DNA High Sensitivity Chip Ha Ouoanamizatope Agilent
Technologies 2100 Bioanalyzer (AgilentTechnologies, CIIIA). 3atem mo 500 mr xaxgo
JIHK-0ubmuoTexu oObeAHHAIOTCA B OAUH Iy, C IIOCIICAyIomeH JBoHHOH THOpUH3aIHeH
JUIS  3aXBaTa MEYEHBIX 30HAOB, cHelUpUEHBIX JUIA  IeneBhlXx oblacTelf TeHOB.
HerubpuanzopaHHeli MaTepual yAaldeTcs ¢ noMoinsio nmpoMseieadud (Enrichment Wash
Solution). Ilepexg IIP- ammmuduxamueli 3axBadeHHyYI0 OHOIHOTEKY OYHINAIOT C
UCHONL30BAHUEM MATHUTHBIX YACTHI[ AMA yaldeHUA HeTHOpPUM3OBAHHOTO MaTepuana, a
3aTeM OOOoTallleHAYI0 OUOIHOTEeKY aMIUTUHUIIUP YIOT ¥ CHOBA OYHINAIOT C UCTIONE30BaHUEM
MAarHUTHBIX 9YacTUIl. 3aTeM BCIO0 OHOMMOTEKY KOTWYECTBEHHO OICHUBAIOT Ha Ipudope
Quantus™ Fluorometer, A4 o1leHKH KadecTBa OHOIMOTEKH HCIIONB3IYIOT Ha0Op pearcHTOR
Agilent High Sensitivity u 6noanamizatop AgilentTechnologies 2100. bubmuotexn JIHK ¢
MOJApHOCTEI0O 4 MM mojaBepraioTcs KIacTepHOH TeHepalludl B IPOTOYHBIX SHcHKaX.
IIpoBogutca 300 IMKIIOB CEKBEHUPOBAaHMA B COOTBETCTBHUU C IIAPHBIMU KOHIAMHU
dbparMeHTOB B pa3HBIX HaMpaBICHHAX C HUCIONB3OBaHHEM KapTpumka MiSeq (MiSeq
Reagent Kit v.2 1 MiSeq Reagent Kit v.3) na miaatdopme MiSeq uian apyroro ceksugaTopa.
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IlepeudyHble  JaHHBIE  CEKBEHUPOBAHUA  AHAIM3ZHUPOBYIOTCA C  HUCIOIBIOBAaHUEM
nporpamMMHoro obecneuenusa (II0) MiSeq Reporter v.2.4, B pesynsTate o00paboTKH
cozgpatotcs ¢aitnst B popmatax FASTQ, BAM u VCF.

Jlns orneHku xadecTBa CEKBECHUPOBAaHUA UCHONB3YIOT Mokazatens Phred (Q score),
KOTOPBIN OIlEHHUBACT BEPOATHOCTH ONMMOOYHOTO pacHo3HaBaHHUA HYKICOTH/a B TIpollecce
CeKBeHupoBaHHA. B KkadecTBe JOMyCTUMOTO IIOPOTOBOTO 3HA4YECHHUA  KadyecTBa
cexsenuposanusi (Q score) BeIOpaioT TiokazaTens 30, YTO COOTBETCTBYET YPOBHIO YaCTOTHI
OIIOOK 1:1000. BeipoBHeHHEIE 51 YIIOPA/IOYCHHBIE CEKBECHHPOBAHHBIC
IOCIIE/IOBATENBHOCTH HYKIICOTHAOB COMOCTABIAIOTCH c pedepeHcHoO
IoclieAOBaTeNbHOCTRI0 TeHoMa ueioBeka (GRCH37.p5/hgl9) ¢ ucmonn3oBaHneM
reHoMHoi 0azsl gaHueiX (BbJ]) Burrows- WheelerAligner. Jlamee npoBoauTcs IOUCK
BapHaHTOB crielMpHYIecKuX paioHOB TeHOMa, /U 3Toro Henolb3yioT [10O Genome Analysis
Toolkit (GATK, Broad Institute, Cambridge, CIIIA). Hampueiimuit anammz d¢aiimor B
dopmate FASTQ npoBoantcs ¢ moMoirsio iporpaMMsl NextGENe v.2.3.4.3. (Softgenetics,
State College, CIIIA), xoTopad HUCHONB3YET alTOPUTM IIOHCKA crHelUpUICCKUX
niocneiopaTensHocTeit B redomuoii b/l Burrows-Wheeler Transform. /lna pabotsr B
nporpamMMme NextGENe nepeuunsie MiSeq FASTQ-daitnsr xoupeptupyiorces 8 FASTA-
daiinel, KoTophiec BBIpaBHHBAIOTCA ¢ pedepeHcHOH NOCHeAOBaTENLHOCTRI0O TeHOMA
genosexa GRCH37.p5/hgl9 ¢ ucnomsioBadneM METo1a JIBOHHBIX YTCHHUH.

buoundopManinoHHsiii aHaM3 IPOBOAUTCA ¢ UCTIONE3OBAHHEM JABYX METOANIECKUX
nogxoaoB. Ilpy mepBoM 1oJXoJe JaAHHBIE CEKBCHUPOBAHUA aHANUBUPYICA C
ucnonszoanuem 110 MiSeq Reporter v.3.0. Jlannag mporpaMMa TIO3BOJIAET IIPOBOJUTE
BRIpaBHUBAHHE H YIOPAJOYHBAHUE CEKBECHUPOBAHHBIX IIOCIIEAOBATEIBHOCTEH, KOTOPHIE
COTIOCTABIAIOTCA C pedepeHcHON MOCIeI0BATENLHOCTRI0O TEHOMA C HCHONBIOBaHHEM
anroputMa Burrows-Wheeler Aligner. [Touck 1 geTeximua BapuaHTOB 1A cHSIHPHUISCKUX
palioHOB reHoMa npoBogutcia ¢ HcnoaszoBaHueM GATK. Bo BropoMm moaxope mpoitecc
onTEMH3UpOoBaH ¢ noMompbio nmaxkeros [10. KaprupoBaHue u BhIpaBHUBaHUE YTCHHH
OTHOCUTEIBHO pedepeHCHBIX NMocaeaoBaTensHocTeli TeHoMa (Bepeus GRCH37.p5/hgl9)
TIPOBOJHTCA ¢ IOMOINBIO alropuT™Ma Bowtie 2.

OneHka ka49ecTBa YTSHUA ITOCIIEAOBATEIbHOCTEH IPOBOAUTCA € HCIIONb30BaHueM 110
FastQC u MultiQC. Kompeptamus SAM-¢gaiinoe B8 BAM- ¢aiumi, coptupopka
KapTHPOBAHHBIX NMPOYTCHUN U UX UHJCKCHPOBaHUE, yJalcHUe MPOMEKYTOUHBIX (alinos,
obbequHenne BAM-daiinos, a Taioke ujeHTUGUKAINA TOBTOPOB B HUX OCYINECCTRIAIOTCA
¢ ucnons3opanreM maxeros [IO Picard Tools u SAM Tools/BCF Tools. Jlma 3amycka
IporpaMM YCTaHapauBaioTcsa ¥ uctoasdyiorea I[I0 Java Runtime Environment u R
Bioconductor. ®unsTpaiiud U JETEKIHS TEHOMHBIX BapHAHTOR NPOBOJUTCA C TTOMOIIBIO
crpateruu GATK Haplotype caller.

Bece o»rtanmsl OuounpopMalUOHHOTO aHalu3a W BRYUCIHUTENLHBIE OIepallui
BBIIOITHAIOTCA C HCTIONB30BaHHeM padoueti ctaniun HPZ440 (Intel®Xeon® CPU ES5- 1603
v3@ 2.80GHz 2.80Gb, 64Gb RAM) u miardopmes MiSeq [llumina (Intel®Cores™) 17-
2710QE CPU@ 2.10GHz, 16Gb RAM) wunu Jpyroro cekBHHaTopa U KOMITBIOTEpA,
VAOBIETROPAIONIETO  yKa3zaHHBIM  TpeOoBaHusM.  Pe3ynmbTaThl  CEeKBEHUPOBAHUM,
Npe/ICTaBIICHHBIE BBRIPOBHCHHBIMU ITocHefioBaTensHOCTAMH B Buje VCF-daiinos,
anammzupyoTea myteMm 11O Variant Studio Data Analysis v.2.2. (Illumina). J{na anamiza
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HCTIONG3YIOTCA cnenududeckue paoHB T€HOB C TMOKphITHEM Ooyiee 10 HYKIICOTHIOB.
OnpenencHHble OAHOHYKICOTHAHBIC BapHaHTRI U HeOOIBIIME HHCEPIUU/[eTeIHU
aHHOTUPYIOTCA U QWIBTPYIOTCH IS 3K30HHBIX HECHHOHUMHYHBIX BapuaHTOB WIIH
BapUaHTOR C AIGTCPHATURHBIM CIUTACHHTOM U CIBUTOM pPaMKU CUUTHIBAHHS.

I'eHeTudeckie BapHaHTBl AHHOTUPYIOTCS B COOTBETCTBHHM € HOMEHKIATYpoi
MexayraaposiHoii 0a3sl BapuaHToOB cekBeHupoBanus Human Genome Variation Society
(HGVS, www.varnomen.hgvs.org). /Ina uHTeplpeTaiiu UCHONL3YIOTCA TeHoMHEIE bB/I:
Oaza paHHBIX OJHOHYKIcOoTHAHBIX 3amMeHd (Single Nucleotide Polymorphism Database,
http://www.ncbinlm.nih.gov/projects/SNP/} u ©0aza KIMHHUYECKUX TCHETUYECCKHUX
papuantoe (ClinVar, http://www.ncbrnlm.nih.gov/clinvar/) HaimonanpHOTO II€HTpa
ouorexuonoruueckoii uupopmanun CIIIA, Jlelizenckas oTkpeiTas ©aza T'E€HOMHEIX
BapuaHToB (Leiden Open Variation Database, LOVD, http.//www.lovd.nl/3.0/home), 6aza
JaHABIX MexIyHapOHOTO 00IeCTBa TaCTPOUHTECTUHAILHEIX HACIIC/ICTBEHHAIX OITyXone
(International  Society for Gastrointestinal Hereditary  Tumours, InSiGHT,
https://www.insight-group.org/} u kaTaxor coMmaTHIecKuxX MyTaiuii mpu pake (Catalogue of
Somatic Mutations n Cancer, COSMIC,
http://cancer.sanger.ac.uk/cancergenome/projects/cosmic/). JIns Buzyanuzaiuid BapuaHTOR
onuto mpuMeneHo 110 Integrative Genomics Viewer.

NpentuduiupoBanHple BapHaHTBl KIacCHPUIUPYIOTCA B COOTBETCTBUH C
pEeKOMEHAAUAMH AMEPUKAHCKON KONMIETUH MEAHIUHCKOH TEHETUKH W TCHOMHKU
(American College of Medical Genetics and Genomics), Ha MaTOreHHBIC, BEPOATHO
MAaTOTEHHBIC, BapHAHTHI C HEOTIPEICICHHRIM (YHKIIMOHAIBHBIM 3HAUCHUEM, BEPOATHO
noOpoxadecTBeHHRIE H  JoOpokadecTBeHHBIe (https://www.acmg.net/ ACMG/Medical-
Genetics-Practice-Resources/ACT Sheets and Algorithms/).

Ipumep ucnomenusi. B uccnenopanue Bxirodeno 185 mamuentor ¢ KPP B Bo3pacrte
17 - 50 mer (PKcIepUMEHTAIBHAA TPYINa JIi MOJICKYISAPHO-TEHETHYCCKOTO aHaIu3a),
MPOXOUBINUX o0OcleAoBaHue W JedcHUue B KazaxckoM HaydHO-HCCIEAOBATEIBLCKOM
HHCTUTYTE OHKOJIOTHM ¥ PajUONOTUM, PETUOHAILHBIX OHKOJNOTHYECKUX IIEHTpax H
OHKOIIOTHYECKUX IIEHTpax ropofoB IT. Anmatsl, Acrana, [lIemmxenTt. HccaenoBanue
npoBoamwiock B pamkax HTII BR11065390 «PazpaboTka u pa3pUTHC HHHOBAI[HOHHBIX
TEXHOJIOTUH paHHed JHArHOCTHKH U JICUECHHS ITOKAYECTBEHHHIX 3a00lcBaHUil C yUeTOM
COBpEeMCEHHEIX Moaxoior reHoMuku» (II11E M3 PK), a Taroke pe3yabTaTsl HCCICAOBAHUA
BOIILIM B JIUCCEPTAITMOHHOE UCCIEIOBAaHUE HAa COUCKAHUE CTeleHU AokTopa dbunocoduu
Adonuna I'. A. ga TeMy «MONEKyISApHO-TCHETUYCCKUH aHAH3 Pa3BUTUA KOIOPEKTAILHOTO
paxa y OOIBHEIX B Bo3pacTe o 50 get» no crenuansaocta 6D110100 — MeaumuHa.

KomuuectBo Myxxum coctaBuiio 98 (53%), xenmua — 87 (47%). Cpeaauii Bo3pacT
marueHToB coctaBuwi 41,1+0,52 ner. Haubonsniee Kom4ecTBO MallMEeHTOB OTHOCHIOCH K
Bozpacty 47 net (9,2%), 49 net (7,5%), 43 u 45 net (o 7%), 40 net (5,4%) u 36 net (4,3%).

Pazpaborka criocoba panHedt auardoctukd KPP ¢ wucmons3oBanueM IMaHETH
MYJIBTUTEHHOTO TECTHPOBAHUSA IPOBOAWIACE METOAOM, YKa3aHHOM BhhIe (B pazjele
«Croco0 oCyIHECTRIACTC CICAYVIOMUM 00pa3oM» ).

B  xome  mpoBejeHHOro — aHaluuza  METOAOM  CEKBEHHpPOBaHUSA  OBLIH
uAcHTHGUIUPOBAHEI TATOTCHHBIC MYyTaluu pu pazHeix GerHotunax KPP B kazaxcTaHckoi




TOMYJIAIAN, He UMEIOIIUecs HU B OHON MOMyIAIHOHHON 0a3e IaHHBIX ¥ TPaJHI{HOHHO HE
ceazaHHble ¢ KPP - B renax BRCA2, FANCI, FANCC, DICERI.

Jlanable MyTallud MOMKHO KiIaccuuIpipoBaTh XKak IIPUYHHHBIC W3IMCHEHUA,
TpUBOJAIUe K Oolice paHHEMY, IO CpPaBHEHUI0 C OOIMEMONYIANHOHHBIM, Pa3BUTHUIO
KOJIOPEKTaIbHOTO PaKa, U HX HalU9Ue MOYKHO HCIIONL30BaTh KaK JOIIOIHUTEIBHBIN MapKep
B panHed jquarnoctuxe KPP.

MonekynspHO-TeHETHYCCKUI aHallH? Ha OCHOBE CEKBECHHPOBAHUA HOBOTO
TTOKOJICHUSA TO3BOIIAeT nacHTHGHIgposaTs ciiydau KPP cunapoMansHoil 1 ciopagugeckoi
IPHPOBL. JTO JlaeT BO3IMOMKHOCTH OIpPEJICIATh YPOBEHb pUCKA JUIA IIAalHEHTAa U €To
POACTBEHHUKOB, OCYIECTBIATH AKTHBHOE paHHEE BRIABICHUE MIPEIOIYXOIEBHIX COCTOAHUN
U paxa U HPOBOJUTH CBOSBPEMEHHOE JICUCHUE.



DOOPMYVYIIA

Cnoco® pauHeli JHATHOCTUKU KOIOPEKTAILHOTO paka B Ka3zaXCTaHCKOHU
OONYJAIMH ¢ HCHOIB30OBAHUEM IIaHENW  MYJISTHICHHOTO  TECTHPORAHUA,
BKIIIOYAIoNIeil TeHsl, JOCTORBEPHO acCOIUUPOBAHHAIE C BRICOKHM PUCKOM Pa3BUTHA
CIIOpagU4YeCKUX U  HacleJCTBEHHBIX BapUaHTOB KOJIOPEKTaIbHOTO  paxa,
OTIHYAIOIMUACA TEM, 9TO NMPH CEKBEHUPOBAHUU JOOaBIAIOTCA OTCYTCTBYIOIIHE B
nmaHenax MynsTureHHoro tectupoBaHuas KPP renst BRCAZ, FANCI FANCC,
DICERI, gactoTa MyTaldii KOTOPbHIX Y NAl[HEHTOBR KazaXCTAHCKOH TIOMYIAIHH
JIOCTOBEPHO BBICOKA U SBRIACTCA JOIOIHUTEIBHEIM MapKepoM JJIA JHAaTHOCTUKHU

KOJIOPCKTAILHOT'O paKa.
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D NOCACAYIOIHNEC ROKYMEHTHI YKa3aHbl B NPOAOJDKCHUH

«T» - Gonee Mo3AHMH TOKYMEHT, ONyGIMKOBAHHBIN IOCTE AAaTH MPHOPUTETA K

TNPUBEACHHBIN U9 IOHMMAaHUA U300peTeHns

«X» - IOKYMEHT, HMeIomui HauGosiee GIM3KOE OTHOIIEHHE K MPEAMETY MOKCKA,

nopoyamuit HOBH3HY WIIH H300pETATENHECKUI YPOBEHD, B3ATHIN B OTACIBHO-

cTH

«Y» - IOKYMEHT, HMeIomHii Haubonee GNH3KOe OTHOIIEHHE K MPEAMETY NOMCKa,
nopoyaniuii H306peTaTeNBCKRii YPOBEHD B COMETAHUM C APYTHMH JOKYMEH-
TaMH TOH XKe KaTeropuu

«&» - NIOKYMEHT, ABNAKOIMIACH NATEHTOM-aHAIOroM

«L» - NOKYMEHT, NPUBEAEHHEIN B APYTHX LEJAX

* OcoGEIe KaTerOpHH CCHUTOYHBIX JOKYMEHTOB:

«A» - JOKyMEHT, ONIpeaensIomuii oGIuuA YPOBEHb TEXHUKK

«D» - TOKyMEHT, IPUBEACHHEIN B €BPa3HICKON 3adBKe

«E» - Gonee paHHHi JOKYMEHT, HO OMYGIMKOBAHHBIHA Ha JaTy MoJaYu

€BpasHACKOH 3aMBKH WIIH NOCJIE Hee

«O» - IOKYMEHT, OTHOCAUIMIACA K YCTHOMY PACKDBITHIO, SKCIIOHHPO-
BaHHIO U T.1.

"P" - NOKyMEHT, ONyGAHKOBaHHBIN 0 AATHI OAAYH CBPA3UHCKON
3ajBKH, HO MOCJIE JAThl HCIPALIMBAEMOTO NpHOpHTETa"
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