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PE®EPAT

Jlunnomuas paboma conepxut 47 crpanui, 13 pucyHkoB, 8 Tabmui, 52
UCITOJIb30BAaHHBIX NCTOYHHKA.

Kntouesvie cnosa. mmenonucmiactuueckud cuugapom (MJIC), roBeHUIbHBIN
MHUEJIOMOHOITUTApHBIHN Jieiiko3 (FOMMJI), munnManbsHas ocrarounas 6ose3as (MOB),
SF3B1, U2AF1, KRAS, NRAS, PTPN11, ITLIP B pexxume peaabHOr0 BPEMEHH.

Obvexm uccnedoganusi: OWONTAThl KOCTHOTO MO3ra MAaIlMEHTOB JIETCKOTO
Bo3pacta ¢ nogo3pennem Ha MJIC u FOMMIJIL. Marepuan ais ucciienoBaHusi ObUT
npefocTaBieH JabopaTtopueil reHetudyeckux OumotexHosoruit — PHIIL nerckoit
OHKOJIOTMH, T€MATOJIOTMH U UMMYHOJIOTHH.

Lenv pabomul: MOUCK MyTallUil B reHax, acconuupoBanubix ¢ MJIC u FOMMUJI
y MalMEeHTOB JETCKOI0 BO3pacTa JJisl OLIEHKU MPOrHOCTUYECKOIO 3HAUEHUS, a TAKXKE
WCITOJIb30BAaHUS B KAUECTBE MAPKEPOB JJIsI OTCIICKUBAHUS MUHUMAJIBHON OCTaTOYHOM
OO0JIE3HU U KaueCTBa MPOBOJAUMOIO JICYEHHS C LIEJIbIO TOCTUKEHUS PEMUCCHUHU.

Memoowl uccnedosanus: METOIUKH, MO3BOJISAIONIME MPOBECTH MYTAallMOHHBIM
ckpuHUHT TeHoB: [P, snextpodopernyeckuii ananus, KOHGOPMAIIMOHHBINA aHAIU3
(SSCP) wu cexBenmpoBanus mo Courepy; I[IIIP ¢ mnpumeHeHueM ajienb-
cnequ(UUeCcKX OJIMTOHYKJIEOTUOB B  PEXKUME PEAIbHOIO BPEMEHH IS
OTCJIEKUBAHUE MUHUMAJIBHOM OCTATOYHOU OOJIE3HMU.

Ilonyuennvie pezyromamot. B niepuoy 3a 2023-2024 rr. 6putd 0TpaObOTAHBI H
IPUMEHEHBI METOANKHU BBIJIEIICHHSI MOHOHYKJIEAPOB U3 00pa3I[0B KOCTHOTO MO3ra s
nocaenyrmiero Boiaenenue JJHK. Orpadoranbl metoanku noctanoBku [P peakiuu
U TPOBEACHUS KOH(DOPMAIMOHHOTO aHalih3a C LEJIbI0 BBISBICHHS MOJIEKYJSIPHO-
TF€HETUYECKUX U3MEHEHUH.

Oto0 mo3Bosmio ooHapyxkuth mytarnuu B TeHe NRAS NG_007572.1:9.5769 G>A
p.12 Gly>Asp, a Takxe B reie PTPN11 NM_002834.5:¢c.227 A>G p.76 Glu>Gly.
Myrtamuss reHa NRAS Obuta ompezeneHa Kak TepMHHAIBHAs IO Pe3yJibTaTaMm
cexkBeHupoBanus JJHK OykkanbHoro snutenus. Myrtauust PTPN11 Ob11a onpenenena
KaK CcOMaTu4eckas M UCIOJIb30BaHA B KayecTBE Mapkepa Mg OTCICKUBaAHUSA
MUHHUMAaJIBLHON 0CTaTOYHOM 00sie3HH ¢ momoiibio [P B pexxume peaibHOro BpeMeHHU.

[IpoBeneHHOE HCCIIEOBAHUE SBIIAETCS AKTyalbHbIM B paMKax MPOTOKOJIOB
nuarHoctTukn u jedenuss MJIC u FOMMIJI y mamueHToB AETCKOTO BO3pacTta B
Pecnyonuke benapychs.



PODEPAT

Hvinnomnas npaya yrpeimiiae 47 craponak, 13 mamonkay, 8 Tabmim, 52
BBIKAPBICTAHBIA KPBIHIIIBI.

Knrouaseisi  cnoswi:  wmienanpictiacteiaabl - ciapoM (MJIC), roBEHUTBHBI
MienamaHarbITapabl Jeiiko3 (FOMMJI), minimMansHas pomTkaBas xBapoba (MPX),
SF3B1, U2AF1, KRAS, NRAS, PTPN11, TP y pransHbIM Hace.

Ab'exm Oacnedasanns: OilanTaThl KaclsBOra MO3TY TMAalbleHTay 3ilsgyara
y3pocty 3 mamaspanneM Ha MJIC 1 FOMMIL. Matapeian mis maciegaBaHHS Obly
npajacTayiaeHsl J1abapaTopblsiii  TEeHETHIYHBIX OisrdxHanorin PHIIL  a3imsdaii
aHKarajorii, TeMaTajiorii 1 iMyHaJIoT1i.

Mbma pabomoi. IOIIYK MyTallblii y TeHaX, acaubiaBanbix 3 MJIC 1 KOMMII y
nanpleHTay asiisgyara y3pocTy Ui alPHKI MparHacTblyHara 3HAYdHHA, a Takcama
BBIKAPBICTAHHS ¥ SIKACII MapKepay JiJIsl a[ICOYBaHHs MIHIMAJIbHAN paIITKaBail XBapoObl
1 IKacCIl MpaBoj31Mara JISTY3HHS 3 MATall TacsTHEHHS PAMICIi.

Memaovl Oacneoasanus: MeTanbl, SIKis Na3BANSIONb IMPaBECI]l MYyTallbIHHbI
ckpbiHiHT TeHay: [P, anextpadapaTerunas anamnis, kandapmaibiitas! ananis (SSCP) 1
cekBeHaBaHHe mnia Conrepy; IILIP 3 mnpbeIMsHEHHEM — anelb-Crenbl(PIuHbIX
ajiraHykjieaTbliay y plajdbHBIM dYace JUisl aJCOYBaHHSA MiHIMaJbHAl pAIITKaBai
XBapoOBI.

Ampvimansis eviniki: y nepbisg 3a 2023-2024 rr. ObL11 pacnpalaBaHbl 1 YKbITHI
MeTaJbl BBUIYYIHHSI MaHaHyKJIeapay 3 KaclsiBora MO3Ty JIJIsl HACTYITHAra BbUTYyYdHHS
JIHK. PacmpanaBanbl  Metansl nactaHoyki [I[P-prakupii 1 mpaBsa3eHHS
KaH(papmallpliiHara aHamizy 3 M3Tail BBIAYJIEHHS MaJeKyJsipHA-T€HEThIYHbIX
3MSHEHHSY .

I'ara massoutina BeisgBines MyTaneli ¥ reHe NRAS (NG_007572.1:9.5769 G>A,
p.12 Gly>Asp), a rakcama § rene PTPN11 (NM_002834.5:¢.227 A>G, p.76 Glu>Gly).
Myraneist rena NRAS Opla BeI3HauaHa SIK TepMiHalIbHAs Ta BBIHIKAX CEKBEHABAHHS
JIHK OyxanpHara smitamis. Myrtanusis PTPN11 Obina BeI3HauaHa sIK caMaTbhIuHAS 1
BBIKApBICTaHa ¥ SIKACIIl MapKepa JJid aICOUBaHHs MiHIMaJbHAM P3LITKaBail XBapoObl 3
naramorau [IL{P y paanbHbIM Hace.

[IpaBen3enae pacnenaBaHHE 3'Syisielllla aKTyaJlbHBIM y paMKax Mparakojay
ObIITHOCTBIKI 1 JisudsHHS MJIC 1 FOMMII y marmwieHTay naginguara y3pocty ¥
Pacny6rike benapyce.



ABSTRACT

The diploma project comprises 47 pages, 13 figures, 8 tables, and 52 references.

Keywords: myelodysplastic syndrome (MDS), juvenile myelomonocytic
leukemia (JMML), minimal residual disease (MRD), SF3B1, U2AF1, KRAS, NRAS,
PTPN11, real-time PCR.

Research object: bone marrow biopsies from pediatric patients suspected of
MDS and JMML. The research material was provided by the Laboratory of Genetic
Biotechnology at the «Republican Scientific and Practical Center for Pediatric
Oncology, Hematology and Immunology».

Purpose of research: to identify mutations in genes associated with MDS and
JMML in pediatric patients to assess their prognostic significance and to use them as
markers for tracking minimal residual disease and evaluating treatment quality with
the aim of achieving remission.

Research methods: methodologies for conducting gene mutation screening,
including PCR, electrophoretic analysis, single-strand conformation polymorphism
(SSCP) analysis, and Sanger sequencing; real-time PCR using allele-specific
oligonucleotides for tracking minimal residual disease.

Main results: during the period from 2023 to 2024, methodologies for isolating
mononuclear cells from bone marrow samples and subsequent DNA extraction were
developed and applied. Techniques for setting up PCR reactions and conducting
conformation analysis to identify molecular-genetic changes were refined.

This allowed the detection of mutations in the NRAS gene (NG_007572.1:9.5769
G>A, p.12 Gly>Asp) and the PTPN11 gene (NM_002834.5.c.227 A>G, p.76
Glu>Gly). The NRAS gene mutation was identified as germline based on DNA
sequencing of buccal epithelium. The PTPN11 mutation was identified as somatic and
used as a marker for tracking minimal residual disease using real-time PCR.

This study is relevant within the protocols for the diagnosis and treatment of
MDS and JMML in pediatric patients in the Republic of Belarus.



