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KapacreIpbLIaThbIH CYpaKTap:
1. OHKOT€HOMHKAHBIH AHBIKTAMAChl MEH MaKCaTTaphbI

2. ICIK TygpIpaThiH MyTalusiiap Typiepl (IpanlBep KOHE IaCCaKUp
MyTaIusiiap)

3. OHKOI€HJEp MEH ICIKTE Cynpeccop Te€HACPAIH ol

4. Icik OmoMapKepsepl )KoHE OJIapAblH KIIMHUKAJIBIK, KOJIJaHBLTYbI



OHKOreHOMHKA: KAaTepJl iCIKTepAiH reHeTUKAJIBIK TA0UFaThl

OHKkoOreHoMMKa - Karepil ICIKTepJiiH TeHETUKAaJIbIK TaOWFaTbIH 3€PTTEUTIH FBUIBIM canachkl. O reHOMHKa MEH
OHKOJIOTHSTHBIH, TYHICKEH KepiHae maima Oomapl. Oukosgorms - (rpekme ONKOS — icik) Karepii »KoHe KaTepcis
ICIKTEp1 3€pTTEUTIH XKOHE €MJICYMEH allHaJIbICAThIH MEAUWIIMHA canackl. ['eHoMuKa - OyJl Tipl ar3aHbIH OapibIK
TeHJEPIH OIPTYTAC KYMe peTiHAE 3€PTTEUTIH FhUIBIM. ['eH - OWI TYKbIM KyaJIaThIH aKmaparThl CaKTar, OpraHu3MHIH
Kacuertepid aHbIKTaiThiH JIHK MaTpuiacel. I'enom - Oyi1 ar3aHbIH OapibIK TeHAepiHiH KUBIHTHIFBL. Anxamaa 20,000-
25,000 ren 6ap. 1990-2000 xpu1gapsl )KYpri3uireH AjaM reHOMBIH CEKBEHHpJIEY »ko0ackl HoTwkeciHAe agaM JIHK-
ChIHJAFbl OApPJIbIK TeHJICP AHBIKTAIBIMN, 1CIKKE SKEJIETIH MyTalusuiapibl 3epTTey MyMKiH 0omabl. Fansivaap BRCAL,
BRCAZ2, TP53, RAS, MYC cuskThl reHAepAiH Karepil iCiK JaMyblHJa MaHbI3bl POJI aTKApaThIHBIH JTONCIACII.
OchblJiaH KeHiH 1CIK TEHOMJAPBIH TaJJ1ay, CAJbICThIPY JKOHE MyTalldsuIapibl KapTara TyClpy 9AicTepi 1amMu OacTajbl.

1.BRCAL (Breast Cancer gene 1) Oyn icikrepai Oacarein (tumor suppressor) ren. On JIHK-HBIH 3aKbIMIaHYBIH
KaJIMIbIHA KEeATIpyre KarbiCajibl, SFHU >KacyllaJarbl TeHeTUKaIbIK Karenepai Ty3ereni. BRCALl-ne myrtamus 6osca,
JIHK-HBI KanmbiHa KENATIPY KyHecl OYphIC )KYMBIC 1ICTEMEN, CyT 0e31 MEH aHajbIK 0e31 parbiHbIH Nanaa 00y Kaylil
KYPT apTabl.

2. BRCAZ (Breast Cancer gene 2) BRCAL cuskrel icikTepmi 6acarsiH TeH koHe J|HK-HBI KanmeiHa keaTipyre
Karbicaapl. MyTanus Ke3iHae cyT 0e31 MeH aHajbIK Oe31 ICIKTepiHIH Kaym apTaisl.Epiepnae ne cyT 0e3l, KybIKacThbl
0e31 (MpOoCTaTUT) parbiHa MAJABIFY MYMKIHIIT1 5KOFapbIIan/Ibl.



3. TP53 (Tumor Protein 53) en MaHbI3ABI icik Oacymisl TeHaepaid O0ipi. by ren p53 akybI3bl apKbUTBI JKacyIlla MAKIIIH OaKbLIAMIbI,
JIHK 3akbIMaIaHFaH/1a )acyllaHblH O6JIiHYiH TOKTATHII, KaJIbIHA KEITipyre MYMKIHAIK Oepe/li HeMece anonTo3 bl (KacymaHbIH ©3iH-
031 JKOI0 TIpolleci) icke Kocaabl. TP53 MyTaluschl jkacyllla IUKIIIHIH OaKplIayChl3 ecyiHe cebOer Ooiaapl. bynr ekme, imek, Gaysip
parbIHBIH J1aMy KayImiH apTTeipasl. Li-Fraumeni cunapomer — TP53 MmyTanuscbiMeH OaliaHbICThI TYKBIM KyaJlaWTBIH aypy.

4. RAS (Rat Sarcoma) oyn onkorenaep toObiHa jxataThiH TeHnaep (HRAS, KRAS, NRAS). by reHumep ’kacymiaHbIH OeJiHY
curHajaapbiH perreiai. Myramus kesinae RAS reni yHemi “xacyiia Oesin" gereH Oenri Oepefl, SFHU jKacyllla TOKTayChl3 Keoeiie
Oepeni. by sxkarnai ekmne, 11I€K, YIUKbI 0€31 parblHBIH 1aMYybIMEH OaliIaHbBICTHI.

5. MYC (Myelocytomatosis oncogene) Oys1 TpaHCKPUIIUSIIBIK (hakTop, SFHU Oacka TeHIepaiH OelceHaiIirin perreimi. O kacyrna
ecyiHe, kebOcroine, Merabonm3mine acep ereai.MY C-tin mamanan Teic OernceHyi (Overexpression) icik gaMybIH TyabIpanbl. bysr rex
kebiHnece auMmdbomMaap/a, exIe, cyT 0e3iHae oenceH 11 6oambl.

Li-Fraumeni cungpombr — TP53 reHingeri MyranusaaH
TYBIHAAUTBIH TYKbIM KyaJIalWThIH KayinTi aypy. byi ren
KaJIbINThIA 3aKbIMJAAHFAH JKacyllajapAbl KOMBII, 1CIKTIH
ecyiHe »Koi OepMeijl, ajl MyTalus Ke3lHAe Kacyliaiap
OakblIayChl3 KeOeHinm, KaTepial 1CIKKE, COHBIH IIIHIAEC MHU
icirine adHamazapl. MM icirl 3aKbIMJIaHFaH >KacyIlajaH
OacTanpll, ©CII  MHABIH  KYPBUIBIMJAAPBIH  KbICAJIbI,
HOTIKECIHJIE Oac aypybl, KYCY, KOpy MKOHE KO3FaJIbIC
Oy3buIbICTaphl Nai1a 0o1aa6l. CUHIAPOM ICIKTEPAIH €pTe KOHE
Ul naiia 0onybIMeH KayinTi. Erep ara-ananeiy 0ipinge TP53
MyTalusichl 0osca, 6anara onbl 50% BIKTUMAIBIKIIEH Oepel,
COHIBIKTAH €pTe TI'E€HETHKAJIbIK TEKCEpPYy MEH Oakpuiay oTe
MaHBI3IbI.




KarepJi icik- Oakpliaychl3 KeOEMETIH >Kacyllalapjad mnaijga Oonaawl. [eHeneri keiOip »kacyiianap e3 OeTiHIIE,
TOKTayChI3 OeJjiiHell, oJlap >XbUIgaM KeOeienl. by mpoiecc KadbINThl Kacyliajiap CHUAKTHl pertenmeiai. Cay
Kacylajap/bl BIFBICTBIPBIN, JACHEHIH Oacka MYIIENEpiHe >KbUIJaM Tapall , OJapAblH KYMBICBIH Oy3aanl. byn —
UHBA3usA Jen aranaasl. Karepni icik »kacyiianapbl OacTankbl ollaKkTaH OeJiiHiN, KaH HeMmece JuMda apKblUIbl 0acka
MYIILIEJIEPTe Tapalblll, )KaHa iCIK OIIaKTapbIH Ty3€ ajajbl - OYJI KYObUIbIC MeTacTa3 JeN arajiajbl )KOHE OJ ICIKTIH €H
KayinTi Oenrici 0oibin caHanaabl. MeTtacTa3blK 1CIK KYPbUIBIMBI OacTamnkbl 1CIKKEe YKcac 0omajbl. ICiK skacyiianapbl
©TE arpeCCUBTI KOHE Te3 kobeieai. MeTracTtas3 ke0OiHece aypy/IbIH COHFBI CaThIChIH 1A OalKatabl.

—— MeTacTasabliH, Tapany Xongapbl —

femaToreHai Xon |, NlumooreHai *on

MMmnnaHTaunANbIK KO

v
KaH TamblpnapblHa eHin, Icik ¥acywanapbl cepo3abl KabbIKKa IciK *Kacywanapbl AMmda
KaH apKblaibl ©KNe, eHin Tapanybl. Cepo3abl Kabblk — apKbinbl "Mmda TYNiHAEPi MeH
6ayblp, Mufa Tapanagpi. af3anapAabl Kopuwan, KO3fanbICbIH 6acka af3anapfa Tapanybl.

EHiNAEeTeTiH KyKa Kabar.



Tok 111€eK 1CIriHIH METAacTa3 apKbLUIbl TAPATYhI

Tok il1eK KeCiHICIHIeT1 MHBA3MBTI KaTepJii iciri

Tox 1mIeKTiH MIBIPBIIITH KadaThIHAA (Mucosa) OacTaisblmd,
O0azanp/ibl MeMOpaHalaH oTil, TEPeH >KaTKaH TIHJAEpre
(submucosa, muscularis propria, serosa) AeHIH TapajraH
KaTepJii I1CiK Typi. Byl — 1CIKTIH arpeccuBTi TYpi OOJIbII
TaObLIaabl. EH kMl Ke31eceTiHl — ajieHokapiuuHoma (6e3ai
paK), CUPEK — IMIBIPBIIITHI, MEAYJSAPIbl, CaKMHATIPI3i
(signet-ring cell) Hemece Oacka Ja cHUpeK HYyCKaap.
WNuBazusa Oenriigepi: Icik TOK 1€k KaOBIPFACHIHBIH
OipHemie KaOaThIH 3aKbpIMAAWIbl, JuMda KOHE KaH
TaMbIpJapbl APKbUIBI Tapaly MYMKIHIT1 5KOFapHhI.
Komonockonusi — 1CIKTI TIKEJIEH Kepyre xoHe OHOICHUA
alyra MyYMKIHJIIK Oepei.

['McTONATONOTMSIIBIK  3€PTT€Y — WHBA3USIHBI HaKThLIAI
oepeni.

KT, MPT — icikTiH Tapany ayKbIMbIH aHBIKTAy YIIIIH.

Icik mapkepraepi: CEA (kapiiuHOAMOpPHOHAIBI aHTHUIEH),
CA 19-9. EMzey XxupyprusuiblK onepanusMeH ae 0osajbl.
Tok 1MIeKTIH 3aKbIMIajaraH OOIriH KeClll ajIbIll TacTalabl,
OHBI pe3eKIMs AT aTalabl.



MeTacrtas

MertacTasnbiy Oy xepae AnaMm neHeciHueri MeracTas JaTbIp MOHHBI
naiiga 6oy cedbedl — MeTacTa3dbIH OlepalusiiaH nmumda TyHingepi
aumMpa Kymreci. KEHMIHI'1 KOPIHIC]



Icik reHOMHUKAaCBIHBIH MJHI KOHE MAaKCAThI

Icik renomukachl - 00bIp kacymanapeiHga kesneceriH JIHK MyramusuiapblH, Te€H  3KCIPECCHUSCHIH,
SMUTCHETUKAIBIK ©3TepICTEPl KOHE XPOMOCOMAJBIK aHOMalUsIapAbl 3eprreial. Karepsl 1CIKTIH MOJIEKYJIAJIbIK
KOHE N'CHETUKAJBIK HETI3/IEPIH allajbl, KAJIBIIThI KACyIlla 1CIKKE Kajlail alHaJIaTbIHBIH TYCIHJIPE/l, 9p TYpJil 0ObIp
TYPJEPIHIH TEHETUKAJIBIK C€PEKIISTIKTePIH CajbICThipaabl. MakcaTbl - ICIKTIH Maijga OoiybiHA cebenm OonaThIH
MyTaIsIapabl aHBIKTAy, HAayKACTBIH 1CIK T€HOMBIH 3€pPTTCY apKbLIbl OFaH HAKThI OaFBITTadFaH €M (TapreTTiK
Teparnus) KOJJaHy, MeTacTas3 bl 0oJpKay, Oeirial Oip reH MyTallusChlHa 9Cep €TETIH KaHa IpernaparTrap kacay.

JAHK myTanusisiapbl - OYJI JKacyllaJiarbl TCHETUKAJIBIK aKIapaTThIH ©3repicke yibipaybl. Onap Typil cebentepMeH
(paguarius, XUMHSITBIK 3aTTap, TYKBIMKYaJlayIIbLIbIK, BUpycTap) naiaa 6omansl. [enaik MyTanusiap

1. Hykrenik myranus (Point mutation) 6ip nykmeorun esrepexi, JJHK Tiz0Oerinaeri Oip raHa HyKICOTH]I Oacka
HYKJICOTHJIKE aybICalbl. byJ, aKybI3 KOITAWTBHIH TEHIe ocep €Tyl MYMKIH, SFHU T€HJET! HyKJICOTHATED YIITIK
KOJOHAp apKbUIBl aMUHKBIIIKBUIAAPIbI KOATAUTHIHIABIKTAH, erep Oip HYKJICOTH[ ©3Trepce, aMUHKBIIIKBIT Ja
©3Tepil, aKybI3 IYPBIC KYPhUIMAai Kalabl.

2. Jlenemusi (Deletion) JHK Tiz6erinen Oip Hemece OipHEIIe HYKICOTHJ TycCim Kamaabl. byn Myramms
TCHCTHKAJIBIK KOJATHI OKY/IBl ©3TEpTIll, aKybI3JbIH TOJIBIKTall e3repeli Hemece MyJaeM Ty3iameiai.Meicaisl,
BRCAL renineri nenenusiiap senaepae cyT 0e€31 MeH aHalbIK 0e3 0ObIpbIHA OCHIMIUTIKTI apTThIPAIbI.

3. HMucepums (Insertion) IHK Tti30erine apThIK Oip Hemece OipHEINE HYKICOTHUATIH KOChUTYBl. HoTmkecinae
TCHETUKAJIBIK KOATHIH OKBLUIYy TAPTiOl OY3bUIBIN, aKybI3 Oypbic KypbuiMmaiiael. CFTR reningeri mHcepumsiap
MYKOBHCIIM/I03 CEKIIIII TYKbIM KyallalThIH aypyFa oKeJeIi.



MykoBUCIU/103 KE31HJIET1 OKIICHIH
aTOTUCTOJIOTHSUIBIK KOPiHICI (IIBIPBIIITHI KAOBIHY
9KCCYAATBIMEH TOJIFaH OpOHX0IKTa3ap)

bponxoskrazmap — Oyl eknejeri
OpOHXTapIbIH (aya OTKI3T1II
TYTIKIIEIEPAiH) MaTOJOTUSIIBIK KEHEO1
MeH  Oy3butybl.HoTmxkecinge — onap
KIBIITHl KYMBICBIH aTKapa aJiMai,
HIBIPHIIT (MOKpPOTA) >KMHAW OacTaifibl.
JKeeyaaT — KaOBbIHY Ke3iHJe yJInajiad
IIBIFATHIH CYMBIKTBIK, OHBIH
KYpaMbIHa: UIMMYHJIBIK xKacyluanap
(JIerikouuTTEP),aKybI31ap,011
xKacyuianap,0akTepusiaap 0O0JTYBI
MyMKiH. LI bIpbIIITHl  3KCCYAAT ——
KYpaMbIH/Ia KOO, >KAOBICKAK IIBIPHIII
Kol 00JIaThIH TYPi.

Caycak  ymrapel  «0OapabaH
TasIKIIAChl) TOPI3JACHIMN, ICIHE],
ajl ThIpHAKTap IIBIFBIHKBI, CaraT
oliHeriHe YKcac MIIIIHIe EHEl.
byn 06enari  MyKOBUCHMIO3IbIH
TOH KOpIHICTEepiHIH Oipi OOJbIN
canananel. CoOHBIMEH  Kartap,
HAyKaCThIH TEPICl, COHBIH 1II1HJIE
caycakTapbl Ja TY31Ibl OOJyBI
MYMKIH.



1. 'engixk myTamust 2. XpoMoCOMAJIBIK MyTallHs 3. 'eHOMABIK MyTAIMS

XPpOMOCOMaHBIH KYPBIIBIMBI ©3T€pei. Xpomocoma caHbl ©3repe/i.

JIHK Ti30erinaeri HyKJICOTHATEPIIH 63repyi

Opak Topis/i aHeMus — TeHITiK MyTaIus I[GJEGHI/IH- XpoMocoMa oenirinin 1. Tpucomus KaJIbIITHI JUATUIOUITHI
- : - KOUBLTYBI KUBIHTBIKTa OIp XpoMocOoMa KOCHIMIIIA

HOTHXKECIHJIE TeMOITIOOMH TeHiHAe Oip :

HYKJICOTH aybICHITl, JPUTPOIIUTTE I 01 TAFbl  Olpey - KOCBUIYEL - Axamia

yKI _H ) y } ’ p pon p 6yn.nm<.am/1;{. XpOMOCOMaHBIH 1p KaJablnThl 46 Xxpomocoma 23 Kyil.

OpaK Topi3/i MIIIIHre eHell, Oya OTTeK OglrlHlH CKI HEMCCC OZlaH Jia KeIl peT Tpucomust kesinme — 47 xpomocoma

TaCbIMAJIBIH KUBIHATA/IbL. KaWTalaHybl. byn MyTanus Kes3iHze GONAIBL. Jlayn cunmpomsr  (21-

1. Ten aysicy (cyOctutynusi) — Oip

TEHJIEp CaHbl apTaJIbl.

Tpucomusi) — 21-xxyn xpomocomaaa yui

HYKJICOTUJITIH  0acka  HYKJICOTHUJIKE NuBepcus XPOMOCOMAHBIH oip naHa Oomanel. Ilatay cusgpomsr (13-
aybICYHI. Oemiriaiy y3imim, 180°-ka aiHAIBII Tpucomus). Onsapac cunapombr (18-
2. Jlemenuss — HYKJIEOTHUATIH TYCIN KaiiTa OpHbIHA KEIYI. TPUCOMHUS).

KaJIyBbl. . TpancIoKarus 6ip xpomocoma 2. Monocomus  (6ip  XpPOMOCOMAaHbIH
3. HHcepuHa — KOCBIMIIIA HYKJIEOTHU/ITIH OeJIriHiH y3UIiMm, 0acka Xpomocomara JKeTicreyi)

CHY1. KOCBUTYBI HEMEece €Kl XpoMocoMma

4,  Jlymnukamus — —
T130€KTiH KalTaJaHybl.

HYKJICOTHATIK

apaceIHa O6JIIKTEpMEH anMacy.

fisr g n m

LRETI I T (Y
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o @ MyShared,,

| TexxenyiExinmm
S JaMbIMaybl.

Tepuep cunapomsl (X0) — slienaepae Oip
X XpoMmocoMachl KOK (KaJbIITBI — XX,
oyama — X). Canpmapel. beaeymikOcyiHig
KBIHBICTBIK ~ OeNruIep/IiH




ICiKTiH reHeTUKAJIBIK reTeporeHIiIiri

ICIKTiIH TreHeTHUKAJBIK TreTeporeHalIiri — O1p ICIKTIH KYpPaMbIHJIAFbl QPTYpPJl KacyIllalapJblH TE€HETHUKAJIBIK
KYPBUIBIMBI MEH KAaCHUETTEPIHIH OpKeiKi Oonybl. SIFHM, Olp iCik imiHAe Je 9p kacyia Oipaei emec, onapasiH JIHK-
CBIHJIa OPTYPJIl MyTalMsUIap, TeHIIK ©3repicTep KoHe OeNCeHIUTIK AeHreinepl Oaiikanaasl. Herisri Typaepi:

1.Icik iminik (uHTpaicik) rereporenjaitik Oip ICIKTIH imHAE OlpHENIEe TYpil KIOHIAPALIH (PKacyIlla TONTAPBIHBIH)
0ostybl.MbIcabl, Oip 1CIKTE XMMUOTEpaIUsIFa TO3IM/I1 )KOHE TO3IMCI3 KacyIanap Karap Ke3Jecyl MyMKIH.

2.IcikTep apacbiHaarbl (MHTEPiciK) rereporeHaiiik 0ip ar3agarbl opTYPJl ICIKTEp/iH (MbICAbl, OKIE XKOHE OaybIp
1CIT1) T€HETUKAJIBIK albIPMaIlbUIBIFbI.

3.Icik meH MeTacTa3 apachbIHAAFbI reTeporeH/IljIiK HEeri3ri iCIK MEeH OJIaH TaparaH METAcTa3/bIK OIIAKTap apachiHa
T€HETUKAJIBIK albIpMAaIIbUIBIKTap 00Mybl. byl alibIpMallIbIIBIKTAp ICIKTIH €Mre Kayan OepyiHe >KOHE arpeCCUBTLIITIHE
acep eTel.

[CIKTIH reHeTHKAJIbIK TeTEPOTeHAUTITHIH Heri3aepi

1.Comatukanbik myranusaiaap Icik namys! ke3inae JHK-na myramusnap suHanaabl, HOTUAKECIHAE SPTYPJl KIOHIAP
(kacymanblk TomTap) maiga Oomaasl. Mpeicanel: TP53, KRAS, BRCAI1/2 renaepinzmeri es3repicrep ICiK
KacylajaapblHbIH OPTYPJIl MiHE3-KYJIKbIHA 9CEp €TEIl.

2.Xpomocomaubik adeppanusiyiap XpomocoMmalapAblH KOCBUIYBI, aXbIpaybl HEMeEce JeJelMsUIaHybl >Kacyllajiap
apachIHJarbl T€HETUKAIBIK albIpMAIIBLIIBIKTAPIBI apTThIpaAbl. bysl e3repicTep iCIKTIH arpecCUBTUIIIT MEH TepamnusiFa
TO3IMIUIITIH KYIIEUTYl MYMKIiH.

3.9nurenerukajbik o3repicrep JIHK meTunaeHyl MEH T'HCTOH aKybI3JapbIHBIH MOAU(DUKAIIUACH KeHOIp TeHIepAiH
OCJICEeHIIIITIH TOMEHIETIN (OeIIipin) HeMece KOFapblIATHII (KOCHIM) KiOepe .

4. KJI0HIBIK 3BOJIIOIHUA ICIK JKacyllaiapbl TAOUFU CYPBINTATy MPUHIUIIT OOMBIHIIA JAMUJIbL: €H TO31M/I1, T€3 KoOeheTiH
KJIOHAAp OackiM OoJazibl, al dJcizaepi KoublUiaabl. byl mpoliecc iCIKTIH JaMybIH, METacTa3AblH Maijaa OOJybIH KOHE
Jopire TO3IMIUTIKTI TYCIHAIPEI].



ICiKTIH reHeTHMKAJIBIK reTeporeHaIiriHiH cajaapbl

1. I[I/I&FHOCTI/IK& KUBIH/IBIFbI o1p iciKTiH op OOJITIHAET1 I'CHETUKAIBIK
CPEKIICIIKTEp 9pTYpal O0Iybl MYMKIH, COHABIKTAH O1p FaHa OMOIICHS
TOJIBIK aKnapar OepMey1 bIKTUMAII.

2.Emre Te3IMIIUTIK ICIK JKacymaJapblHbIH KEHOIp KIOHIAphl XMMHO-
HEMECe PaiuoTePANUSFa TO31M/I1 00T IBI, COHJBIKTAH EMIC KapaMacTaH
1CIK TOJIBIK, KOMbLIMAaybl MYMKIH.

3.bomkxaMHBIH e3repyl TETEpPOreHJl ICIKTep KoeOlHece arpecCHuBTI
JaMHbI, MeTacTa3 Oepedl >KoHE KauTa Imanjga 00y (peuuauB) Kaylll
’KOFapbl 00JIagHbl.

4. JlepOecTeHaiplIreH MEANIIMHA KAKETTUIN. Op HayKac TEH OHBIH
ICITIHE JKCKE TCHETHMKAJbBIK 3CPTTEY JKYPTI3IN, COFaH COMKEC €M
TaralblHAAy — Ka31prl 3aMaHayd OHKOI'€HOMUKAHBIH 0aCcThl MaKCaTHI.



IcikTiH maiiga 00JybIHAAFBI COMATHKAJIBIK My TALUAJIAPABLIH POJIi

ComaTukajibIKk MyTalusi — OPraHM3MHIH COMAJIBIK KacymajnapeiHaa mnaiga OonareiH JIHK esrepici. byn
MyTanusyiap TYKbIM KyalaMmaiijibl, TEK COJI Kacyliaja JKOHE OHBIH KJIOHIAapbiHaa Oomaxsl. MyHnail esrepicrep
KACYIIaHbIH KAJIBINTHI OOJIIHY1H, 6CY1H KOHE ©JIIMiH OaKbUIAaWTBIH TeHaep/ie 00JaThIiH 00Jica, 1ICIK JaMybIHA ceOerIi
OoJIaIbI.

ComaTtuKanblK MyTalusUIapIblH maiaa 004y cedenrepi:

Ox3soreni daxropnap (ChIPTKBI ocepiep): Ynbrpakyinrin coyne (UV) — tepi xkacymanapeinga JIHKnbI 3aKbmvaaiapL.
Mounpaymbr paguanys — JIHK Ti30ekrepin Oy3anbl. XUMUIBIK KaHIEPOreHIEp — TEMEKI TyTiHi, acOect, kehOip
JOPLIIK 3aTTap JKacymajgapa MyTalus TyIbIPaIbl.

OHJIOTeH Il (pakTopIiap (imki ce6er1Tep) JAHK perumkanuscel Ke3iHIe Karenkrep — xkacyina oeminyi kesinne JJHK
KOIIIPMECIHE e3repicTep maiiaa 60.11&)11)1 Peaxtusti orreri Typiepi (ROS) — xkacymansixk Mmetabonn3m ke3inge JJHK

MeH Oacka MoJiekynanapasl 3akeiMaanabl. JIHK penapanusiceinbig Oy3butysl — skacyma JIHK 3akeIMBIH ayphIc
TY3€TE aJIMau/Ibl.

MYTAUMA

MYTALMA

MYTALIMA

MYTALMA
_

MYTALMA

MYTALIAA




CoMaTuKaJbIK MyTAUSUIAPABIH ICIKKe dcepi

CoMarukanbplK MyTalWsuIap >KACYIIAHBIH OHTOTCHE31H JKOHE OaKbpUIdy MEXaHU3MIEpIH Oy3asbl,
HOTHUKECIHJIE 1C1K TaMU/IbI.

1. Onxorengepaiy Oencennuienyi. Hopmana sxacyianbiy OemiHyiH peTTedTiH Proto-oncogen renaepi
MyTalMsiaH KeWiH OHKOI'eHre aiHajaajbl. byJl skacyllaHblH KOHTPOJJAAH ThIC OOJIIHYIHE OKEJe/l.
picaliel. RAS, MYC, HER2.

2. Icik cympeccop renaepain Oy3surysl: Hopmanma skacymmanslH O6JiHYIH TEXEHTIH, amonTo3nsl (e3-
©31H KOI0) ICKE KOCaThlH renjaep. Myrtanus Ke3iHae onapiblH (YHKLIHSACHI JKOFalajbl, »Kacylla
KOHTPOJIJaH ThIC OeiiHe 1, KaTepil KiaoHaap naiaa 6onaasl. Meicansl: P53, RB1, BRCAL, BRCAZ2.

3. SJIHK 6penapauw{ renepiniy 3akbpivaanysl. JIHK 3akeiMbia Ty3e#TiH rermep (Mbicamsr, MLHI,
MSH?2) o6y3puica, JIHKna karemep >KMHAKTaIBI, TEHOM TYPAKTBUIBIFBI TOMEHICH, OV iCiK gamy
KayIliH apTThIPaJIbl.

CunmpakTuiusa  —  cayCakTapAblH
TOJILIK ~ HEMece 1Hapa Oipiryi
OonaThlH Tya maiga OonraH akay. On
TEPIMEH HEMECE CYMEKNEH KOCBUIYbI
MYMKIH )9HE KOO1HE KOJ HEMeCe asK
caycakTapblHa ocep ereni. Emueymin
.. . HErBri  9oicl  —  XUPYPrHUsIIBIK

orepanus apKbUIbl CayCaKTap/ibl 0oIy.



CoMaTHKAJIBIK KOHE TYKbIM KYAJAUTHIH MYTAIMSJIAPAbIH allbIPMAIIbLJIbIFbI

ComaTuKaJbIK MYTALIUA

OpraHu3MHIH JICHE JKacyIlaiapbiHaa
(coMaJIbIK JKacylnanapblHaa) Taiiaa
OonaThIH JHK e3repici. by
MyTalysiap TYKbIM KyaJlaMaubl,
TEK COJ JKacylmia MEH OHBIH
KJIIOHAapbIHa Oojaabl. KeOiHece 1cik
CUSKTBI  aypyJapAblH  JaMybIHa
cebenuil 0oJaIbl.

COMATUKAJIBIK

TEK AJAMFA ©CEP

MYTALIUA

ETEAI

TykbIM KyaJalThiH (raMeTaJbIK) MyTaIlHS:

KbiHbIC ’KacyllajlapblH/ia (cmepMaTo3ou/i
HEMece JKYMBIpTKa) maiiga Oomarein JIHK
e3repici.byn myranusiap ypnakka Oepiient,
aFHM ~ 0aja  OChl  MyTalUsHBI  OapibIK
KacylrajnapbiHaa anaasl. MyHmanm MyTanusiiap
TYKBIM KYQJIaWThIH aypyJlap HEMECE aypyra
OEMIMIUTIKTIH JaMybIHA dCep €Te/Il.

TyKbIM KyananTbIH
MyTayms

YPMAKKA
OCEP ETE[|




buomapkep YrbIMbI :KOHE OHKOT€HOMHUKAAAFbI MAHbI3bI

buomapkepaep (arsuim. biomarkers — biological markers) — Oy opranu3maeri OHONOTHSIIBIK HEMeECe
NaTOJIOTHUSUIBIK  MPOLIECTEP/l, COHAAN-aK JOpUIIK ocepiepll KOPCETETIH MOJIEKYJAIbIK, TI€HETHUKAIbIK,
OMOXUMMUSUIBIK HEMECE KacyllaldblK KopCeTKITep. AypyablH O0ap-KOFbIH, JaMy CaTbIChIH HEMECE eMIe XKayall
Oepy KaOUIeTiH aHbIKTayFa MYMKIH/IK O€pETiH MOJICKYJIAJIbIK «KOPCETKILITEP.

OHKOT€HOMMKA, 1aFbl MaHBI3HI.

1. /ImarnocTuKaaa;

bruomapkeprnep icik aypyJapblH e€pTe Ke3eHJe aHbIKTayra KemekTtecedi. Meicansl. PSA  (mpocrara-
crien(hUKaJIbIK aHTUTEeH ) — TIpocTaTa OOBIPHIHBIH OMOMapKepl.

2. IIporuo3s xkacayja:

[CikTiH JaMy >KbUIAaMJbIFBl MEH HAyKacThIH eMIp Cypy OoJDKaMblH Oaranayra MYMKIHIAIK Oepesi.Mpicabl:
HER?2 reninin ammndukausacel — cyT 0e31 00BIPBIHBIH arpeCCUBTI TYPIH KOPCETEI.

3. TapreTTik TepanusiHbl TaHAay/lA:

benrim 6ip myTanusra OarbITTaIFad dopiHl Tagaayra kemekreceai.Mpicansl: EGFR, KRAS, BRAF rennepinin
MyTalUsIapbl — OKIIE )KOHE TOK 11IEK OOBIPBIH/Ia MaHBI3IbI.

4. Em motmxecin 6akpuiaynaa: Kangarel icik JJHK (mupkynsuusisik icik JTHK — ctDNA) Mesiiepin esiiey
apKbUIbl €MHIH TUIMJIUTITTH Oaranayfa 00jaibl.



Anprrerimep aypybl (Alzheimer’s
disease) arel HEMIC TIICHXHATPHI

KOHE HEBPOJIOTbI Auounc
AJbIIreiMep/IiH KYpMETiHE
oepuiren.1906 KBLTBI

AJnbrrenmMep aJIFallKbl peT
HAyKACThIH  MHJAFbl  €PEKIIE
©3repiCTepiH CUMATTaIl, JSMEHITHS
oenruiepin 3eprrereH.Con
3epTTEYIEP HOTHUIXKECIHIE aypy
OHBIH aThIMEH aTaJIFaH.

KanbinTbl Anburenvep

Anbureiimep aypynl (Alzheimer’s disease) — MuabIH
HEUPOJIETEHEPATUBTIK aypybl, OJ HETI3IHEH €CTe CakKTay,
oillay  JKOHE MIHE3-KWJIBIK KaOUIeTTepiHiH  OipTiHAEH
OY3bUTYBIMEH CUNATTaNIaibl. bysl aypy JeMEHUMSHBIH €H KUl
KE3/IECETIH TYpl OOJIBIN CaHaNaJbl )KOHE KoOiHece 65 xacTtaH
acKaH aJamjapaa aHbIKTaJaIbl.

CuMnToMaapsl:

JKana aknmapaTThl €CTe CaKTay KMbIHABIKTAPhI;

Ceilnney MeH KaObL11ay KaOLIETTEepiHIH TOMEHICY,

VY akpIT II€H OPBIHBI AYPHIC AHBIKTAMN ajIMay;

MiHe3-KyIBIK TICH 3MOIMOHAIIBIK e3repicTep (MBICAIIHI,
alIyJIaHIIAKTHIK, KyH3eIcKke OeHIMILTIK).



BUOMAPKEP TYPEPI

A i H

Monekynanblk  ®U3NONOrUANBIK  BUOXUMUANBIK
6uomapkepnep 6uomapkepnep 6uomapkepnep

O B B

deHoTunTiK  UMMyHonoruanblK [uarHocTuka
6uomapkepnep 6Guomapkepnep  JbIK XXaHe
MPOrHOCTUKANbIK

@ 6uomapkepnep

DyHKUUOHaNABIK /
Xynenik
6uomapkepnep

[AunarHocTukanbik
YKaHe NPOrHOCTUKANbIK
6uomapkepnep

buomapkepJiepain TypJiepi

Monekynaneik Oumomapkepinep — JHK, PHK Hemece O0enok
neHreviingeri esrepictep.Muicanel: RAS, MYC, TP53, BRCAL,
BRCA2, miRNA.

Du3MoNOrKsUIbIK OMOMapKepyiep — OPraHu3MHIH (YHKIIMOHAJIIbI
XKarJalblH KepceTell. MbIcalibl: KaH KbICHIMbBI, )KYPEK COFY KHLIITI,
OKIIe ()YHKITUACHI.

buoxumusiiasik Onomapkepiaep — KaH, HECEIl, CiaeKenaeri XMMHUSIIbIK
3arTap.MpIcalbl: riroKo3a, xonectepuH, ALAT, ASAT.

deHoTUNTIK OHMOMapkepiiep — KOPIHETIH Oenruiep.Mbicabl.
TepiHIH TYCl, ICIKTIH KeJeMi, Jopl dCepiHeH OepTIIE.
NMMyHOIOTUSIIBIK  OMOMapkepyiep — HMMYHJIBIK >Kayall HeMece
antuaeHenep aeHreil.Meicansl. CRP, HBsAQ, HIV antunenenepi.

DOyHKIMOHAIABIK KYHEIIK  OMoMapkepiep — JKYHeIik HeMmece
KacymanblK (yHKIusuIapapl  Oaranaabl.Meicansl: OKI, 39T,
CIIUPOMETPHUSI.

JInarHoCTUKAIBIK KOHE TTPOTHOCTUKAJIBIK OHMOMapKepiep — aypyasbl

aHBIKTAy HeMece naMmyblH Ooipkay.Meicanbl: PSA (muarsocrtuka),
HER2 (riporuos).



IekTiH icik aypybl

by imekTiH imKki KaObIpFachIiHAa KaTepii iCIK »KacyIIaJapbhiHBIH (paK KICTKaJIapHIHBIH)
OaKpLIIayChI3 OCII, 1CIKKEe alHAITYbl apKbLIbI Maiia 0oiaTeiH KayinTi aypy. On kebiHece TOK
imekTe (KOJOH) HeMece TiK 1mekTe (peKTyMm) JaMHbl, COHABIKTaH OyJ aypy Xul
KOJIOPeKTAJ/Ibl 00bIP JIeT aTajiajbl.

Tik imekreri kepiHici Tox i1exTeri KepiHici




Okneniy icik aypybl

1. Wedge resection — chlHA Topi3di Kecilm ajblll TacTay
(exmeHiH KilKeHTai OeiriH, iCiKmeH Oipre, ChbIHA IMIIIIHIHJE
KECIIT aJIBII TacTay).

2. Segmental resection — cerMeHTTI Kecim ajblll TacTay
(exrieHiH Oenriyi 6ip CErMEHTIH ICIKIIeH Oipre ajbIl TacTay).

3. Lobectomy — no6skromus (exneHiy Oip OemirinH — sFHU Oip
YJIECIH TOJIBIK aJIBIT TacTay).

4. Pneumonectomy — mHEBMOHAKTOMUS (OKIICHIH Oip JKarbIH
TYTeIiMEH aJIbIT TacTay).

Wedge resection Segmental resection

PeHTren apKbUIbl OKIIE ICITIHIH KOPIHIC]

Lobectomy Pneumonectomy




bakbL1ay cypakrapsbl:

1. OHKOr¢eHOMHMKA HEH1 3€PTTCH/I1?

2. CoMaTHuKabIK YKOHE TYKbIM KyaJauTbIH
MYyTalMsIapAblH albIpMallbLILIFbl HEJEC?

3. Icik OmomMapkepJiepiHiH MbICaIapbIH aTaHbI3.



Ko jaHblIFaH daedOuerTep

1. ©011aeB C.A. Monexynanvix buonozus sxcane cenemuxa — IIBIMKEHT:
Ackapainsl, 2008.

2. MawmebipoekoBa A.K. Monexynanvix buonoeus sxcane MeouyuHaivik
2eHemuKa — OKY KypalJibl.

3. Usannmes B.B. / enemuxa — Mocksa: PUOP, 2018.
4. T.A. Brown. Genomes 5 — Garland Science, 2023.
5. Anthony J.F. Griffiths et al. Introduction to Genetic Analysis — W.H.

Freeman, 12th ed., 2020.



