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PE®EPAT

Junnmomuas padora: 38 crpanuil, 11 pucynkos, 10 Tabmuil, 55 HCTOYHUKOB.

KiroueBbie cioBa: BbICOKONPOM3BOAUTENbHOE CEKBEHUPOBAHUE, MaHEIbHOE
CEKBEHHMPOBAHHE, OCTPBIA MUEIO0IACTHBIN Jietiko3 (OMJI).

O0bexkT wuccaenopanusi:oopasusl JIHK, mnomydeHHble U3 MOHOHYKJIEpPaHBIX
kierok (MHK) manrenToB aetckoro Bozpacta ¢ OMJIL.

Hean:pa3paboTkaaBTOMaTU3UPOBAHHOTO pEIIeHUs (MaimiaiiHa) AJis  aHaiu3a
JAHHBIX BBICOKOIIPOU3BOJAUTENLHOIO CEKBEHUPOBAHUS IO 3a/laHHOMY TE€HETHYECKOMY
npoduiio (141 ren) ansa marmentoB ¢ OMJL

Metoabl  MccienoBaHus: puznueckue(CnekTpohoToMEeTprsi),  MOJEKYISIPHO-
TeHETUYECKUE (BbLIETICHUE JHK, noJiuMepasHas HenHas peakius,
BBICOKOITPOU3BOJIUTEIILHOE CEKBEHUPOBAaHKE )M OMOUH(DOPMAIIMOHHBIE.

B xone BemosiHeHus: paboThl mposeneHa skctpakius JJHK u3 o6pasiioB MHK
KOCTHOro wmo3ra 12 mnamueHToB pAetckoro Bo3pacta ¢ OMJI ¢ mnocnenyronmm
cekBeHupoBaHueM 141 reHa, acCOIMMPOBAHHOIO C HEOIUIA3USIMU MUEJIOMIHOIO POCTKA
KpoBeTBOpeHus. [IpoBelneHa mpoBepka KayecTBa MOJYYEHHBIX MPOYTEHUM C y4eTOM
TAKHUX ITOKa3areliel, Kak 3HaYeHue KadecTsa onpeneneHus no mkane Open, I'Ll-cocras,
HaJM4KMe TEXHUYECKUX MOCIEI0BAaTENIbHOCTEH, AJIMHA MPOUYTEHUU. J{s Kaxkaoro sramna
aHaau3anoJo0paHbpl MporpaMMbl M HMX KOHUTypaluu C Y4ETOM OCOOCHHOCTEH
NEePBUYHBIX JaHHBIX.

B pesynbrarepa3zpaboTaHOTOTOBOE aBTOMATHU3MPOBAHHOE pellleHue (IauIiiaiy)
st o0paboTku  OMOMHGOPMALIMOHHBIX JAHHBIX, [O3BOJISIONIEE U3 IEPBUYHBIX
POYTEHHUI, MOJTyYEHHBIX B Xoje BBICOKOITPOU3BOIUTEIHEHOTO
CEKBEHUPOBAHMSI,IOJTYYUTh HAOOpP aHHOTHUPOBAHHBIX BapuaHTOB. C HCIOJIb30BAaHUEM
pa3paboTaHHOIrO MaliailHa MpoaHanu3upoBaHo 12 oOpas3uoB. B wutore mnomyuden
buHaNIBHBIN HAOOp W3 64 aHHOTHPOBAHHBIX BApPUAHTOB, B cpeaHeM 5.3 Ha obpazery (&
4,4), u3 Hux 41 omHOHyKJIeoTHuaHAs 3amMeHa (37 MucceHc-myrtarui, 4 HOHCEHC-
MyTalui) u 23 aenemnuu.



POD®EPAT

JpimiomHuas pabora: 38 craponak, 11 mamonkay, 10 tabmin, 55 KpbIHiLL.

KarouaBbisi  ¢JI0BbI:  BBICOKANpaJyKIbIHHAE CEKBEHIpaBaHHE, TMaHAJIbHAe
CEKBEHIpaBaHHE, BOCTPHI MienabmacTHbI Jieriko3 (BMUJI).

Al'ext pacaemaBanHs: y3opbl JIHK, arpeiMaHbisi 3 MOHAHYKJIEpaHBIX KJIETaK
(MHK) nansientay n3insuara y3pocty 3 BMJL

Mbra: pacnpainoyka ayramarei3aBaHara pamdHHS (madruiaiiHa) Ui aHamizy
JaJ3€HBIX BBICOKANpAAyKIbIHHATA CEKBEHIpABaHHSA Ia 3a/laJ3€HbIM T'€HETHIYHBIM
npodini (141 ren) nns naupientay 3 BMJL

Mertaabl paciaegaBaHHs:  (i3iuHbIA  (criekTpadaToMeTpblis), MajeKylIsapHa-
TE€HETHIYHbIA (BBUIYYDHHE JJHK, najiMepasHas JIAHIYTOBas pIaKubls,
BBICOKAIIpaAyKIIbIiiHae CEKBEHIpaBaHHE)101s11HpapMalbIIHbIS.

VY xon3e BblkaHaHHA paOoThl mpaBenzeHa 3kcTpakipist JJHK 3 yzopay MHK
KacisgBora wmo3ry 12 mampleHTay a3ingyara  y3pocty 3 BMJI 3 HacTymHbIM
cekBeHipaBaHHeM 141 reHa, acamnpisiBaHara 3 HearwiasisiMi MiejoigHara mnapacTka
KpeiBaTBOpY. [lpaBen3eHa mpaBepka sKacii aTpbIMAHBIX YBITAHHAY 3 YIIiKaM Takix
nakas3yublkay, SK 3HaUPHHE SIKAcCIll BbI3HAUdHHS ma mkane DPpan, ['I-cknax, HasyHaACIH
TOXHIYHBIX TACIAJOYHACIY, Hay>KbIHSA 4YbITaHHAY. Jlns Ko)KHAara JTamy aHamizy
nagabpaHblss Tparpambl 11X KaHQIirypampli 3 yiikaMm acaOmiBacIply MepIiacHbIX
Ta3EHBIX.

VY BBIHIKY paclpaljaBaHa raroBae ayTamarbl3aBaHae palidHHE (MamiaiH) s
anpanoyki OisiHpapMalbIfHBIX Ja3€HBIX, SIKO€ Ja3Bajisieé 3 MEPIIACHBIX YBITAHHAY,
aTppIMaHbIX Yy XOJ3€ BBICOKAINpaayKIblifHara CEKBEHIpaBaHHA, arTpeIMallb Habop
aHaTaBaHbIX  BapbIAHTAY. 3  BBIKAPBICTAHHEM  paclpalaBaHara  nauIviaiiHa
npaaHainizaBaHa 12 y3opay. Y BbIHIKY aTpbIMaHbl (piHanbHBI HaOoOp 3 64 aHaTaBaHBIX
BapbIsIHTAY, y capanHiM 5.3 Ha y30p (£ 4,4), 3 ix 41 agHanykieoTbinHas 3ameHa (37
MICCOHC-MYTAIbIi, 4 HOHCOHC-MYTallbI}) 1 23 I3SUTOK.



SUMMARY

Diploma project: 38 pages, 11 figures, 10 tables, 55 sources.

Key words: High-throughput sequencing, targeted sequencing, acute myeloid
leukemia (AML).

The object of the research: DNA samples obtained from mononuclear cells
(MNCs) of pediatric patients with AML.

The aim of the research: development of an automated solution (pipeline) for
analyzing high-throughput sequencing data for a given genetic profile (141 genes) for
patients with AML.

The research methods:physical (spectrophotometry), molecular genetic (DNA
isolation,  polymerase chain  reaction, high-throughput sequencing) and
bioinformationaltechniques.

In the course of the work, DNA was extracted from samples of bone marrow
MNCs of 12 pediatric patients with AML, followed by sequencing of 141 genes
associated with neoplasia of the hematopoietic myeloid germ. The quality of the reads
was verified taking into account such indicators as Phred-scaled quality scores, GC
composition, the presence of technical sequences, the length of reads. For each stage of
the analysis, tools and their configurations were selected taking into account the
characteristics of the primary data.

As a result, a ready-made automated solution (pipeline) for processing bio-
information data was developed.It allows to obtain a set of annotated variants from the
raw reads obtained during high-throughputsequencing. Using the developed pipeline, 12
samples were analyzed. As a result, a final set of 64 annotated variants was obtained, on
average 5.3 per sample (£ 4.4), of which 41 single-nucleotide variants (37 missense
mutations, 4 nonsense mutations) and 23 deletions.





