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PEDEPAT

JlumiomHuas pabora: 55 crpanutibl, 15 pucyHkoB, 4 TabmuUIIbl, 37 HCTOYHUKOB,
2 IPUIIOKEHUS.

Kunrouessie ciioBa: anprepHaruBHbIN crutaiicudr, PHK, 3k30Hb1, TpaHCKpUNITHI,
RNA-seq, Heiiponnsie cetu, LSTM, CNN, MeTo/1 IJITaBHBIX KOMIIOHEHT,
uepapxudeckas kinacrepusanus, onkoreH RUNX1/RUNXITI, 6uonndopmaruka.

OO6bexT uccnenoanus: TpanckpunThl PHK mim coObiTHS abeTepHaTUBHOTO
CIUIAliCHHTa OHKOTE€HOB, IMOJYYE€HHBIE C HCIOJIb30BAHUEM BBICOKOITPOU3BOAUTEIBLHOTO
cexkBeHupoBanus (RNA-seq), BKiIroUarome SK30Hbl U TPAHCKPUITHI, @ TAKKE
xumepHblid oHKoreH RUNX1/RUNXITI, cBsi3aHHBIN C OHKOT€HE30M.

[Ipenmert uccnenoBanus: AITOPUTMBI K MOJEIU UHTEIUIEKTYaIbHOTO aHaIu3a
JAHHBIX I MPECKa3aHus albTepHAaTUBHBIX TpaHCcKkpunToB PHK oHkoreHos
YyeJIoBeKa.

[enb paboTsl: PazpaboTka u peanuzaiiusi IporpaMMHOTO CPEJICTBA HA OCHOBE
aJITOPUTMOB MHTEJIJIEKTYaIbHOTO aHaJ13a TaHHBIX, BKJIIOYAsi HEHPOHHBIC CETH, 1JIS
npecKa3aHus COOBITUI albTEPHATUBHOTO CIUIAICHHTa OHKOTEHOB, TAKUX KaK
RUNXI/RUNXITI, ¢ uenpto ylIy4ieHust TMarHOCTUKA OHKOJIOTUYECKUX
3a00J1€BaHUM.

MeToab! UCCIeIOBaHMUS:

. MeTto 11aBHBIX KOMIIOHEHT JJIsl CHU)KEHHUS Pa3MEpPHOCTH MIPHU3HAKOBOTO
MPOCTPAHCTBA SK30HOB.

. HNepapxuueckas arioMepaTuBHas KJIaCTEPU3aIUs C UCIIOIb30BaHUEM
METO/Ia Yop/ia U €BKJIMJOBOW METPHUKH.

. CpaBHeHHE TPAHCKPUINTOB C IPUMEHEHUEM pacCTOSAHUSA JIeBeHIITeHa 1
ko3 durmenta Kakkapa.

. MonenupoBaHue NOCAEA0BATENBHOCTEN TPAHCKPUIITOB C

ucnosib3oBanueM pekyppeHTHbIX (LSTM) u cBepTounbix (CNN) HEHPOHHBIX CETeil.
Pesynbratsl: Pazpaborano nporpaMMHOE CpeACTBO AJIsl aHaan3a JaHHbIX RNA-
seq, MHTerpupylollee METO/Ibl KIacTepU3allii U HeipoHHbIe ceTu. [IpoBenen
BBIYHMCIIUTENbHBII SKCIIEPUMEHT Ha MOJIENIbHBIX TeHaX, BKJItouasd aHanu3 10 map reHoB
u xumepHoro onkorena RUNX1/RUNXIT]1. locTurayra BbICOKasi TOUHOCTb
KJaccudukanuu TpaHckpunToB (92—98% miis kinaccuueckoro meroaa, 90-96% s
HEWPOHHOTO MOJIX0Aa; METPUKHU HelpoHHOU Monenu: accuracy=0.9904, F1=0.8800,
ROC AUC=0.9751). Onpenenensl 10 Hanbosee BEPOSTHBIX TPAHCKPUTITOB
RUNXI1/RUNXITI, cBsizaHHBIX C OHKOTE€HE30M, ¢ Kodddurmentom XKakkapa 0.92—
1.00. Pe3ynbraTsl MOATBEPIKAAIOT TPUMEHUMOCTD Pa3pabOTaHHBIX aJTOPUTMOB JIJIS
npecKa3anus COOBITUI aTbTEPHATUBHOTO CTUIAMCUHTA U UX TTOTSHITHA JIJIS
NEePCOHANU3UPOBAHHON AUATHOCTUKU OHKOJIOTHYECKUX 3a00JIeBaHUM.



PODEPAT

HpimiomHas pabota: 55 craponki, 15 imoctparsiii, 4 Tabmiiel, 37 KpbIHIL, 2
npaKjaagaHHs. .

KirouaBbisi clioBbI: anbTapHaThIyHbI critaiicinr, PHK, 3x30HBI, TpaHCKPHINTHI,
RNA-seq, wnediponnbis cetki, LSTM, CNN, wMeTtaag TaloyHBIX KaMIIaHEHTay,
iepapxiunas knacidikampist, oakareH RUNX1/RUNXITI, 6isinpapmarsika.

AG’exT nacnenaBanHs: Tpauckpbinitel PHK a6o ansTapHATBIYHBIM CIUIalCIHTY
OHKareHay, aTpbIMaHbls 3 JaraMorai BeICOKarpaayKiibiiiHara cekBeHipaBanHs (RNA-
seq), VYKIIOYaroubl 5SK30HbI 1 TPAHCKPBINTBHL, a TakcaMa XIMAPHbI OHKareH
RUNXI1/RUNXIT1, 3Bs13aHBI 3 OHKarcHe3aM.

[Ipaamer pacnenaBaHHs: AJTapbITMBI 1 Majdil 1HTIJEKTyallbHAra aHajizy
JAHbIX JUJIsl TparHa3aBaHHS aJBT3pPHATBIYHBIX TpaHckpeinTay PHK onkarenay
yajaBeka.

Mbra mpausl: Pacnparoyka 1 paamizanplss nparpaMmHara CpoaKy Ha acHOBE
anrapeITMay 1HTAJIEKTyallbHAra aHajidy JIaHbIX, YKIIIOYaloYbl HEMPOHHBIS CETKI, IS
IparHa3aBaHHs TNaA3eld anbTIpHATbIyHara CIUIAMCIHIY OHKareHay, TakiX sK
RUNXI1/RUNXITI1, 3 MdTall DaIAMIIPHHA  JBISTHOCTBIKI  aHKaJIaridyHBIX
3aXBOPBAHHSAY.

MeTanp! gacieaaBaHHs:

o Meran raJIoyHBIX KaMIIaHEHTAY JJI 3HIKIHHS TaMepHACIIl PACTOPhl TPHIKMET

DK30HAY.

o lepapxiunas armamepaTbiyHas Kiaaciikallbis 3 BHIKAPICTAHHEM METany Yop/a i

AYKIIIIaBail METPBIKI.

o [IlapaynanHe TpaHCKpBINTAY 3 BBIKApPBICTAHHEM ajjeriacii JleBeHmTaiHa 1
kad(dirpienTa XKakapa.
o MappnsgBaHHE MACISIIOYHACLEN TPAHCKPBINTAY 3 JaraMorad pPAKypPIHTHBIX

(LSTM) 1 3roptkaBbix (CNN) HEHpOHHBIX CETaK.

Boiniki: PacnipanaBanbl nparpamMHsl cpofak [uist aHamizy gaHbix RNA-seq, ski
IHTArpye MeTanbl Kiacidikamblli 1 HEHpOHHBIS ceTKi. [IpaBea3eHbl BbUIIYATBHBI
HKCIIEPHIMEHT Ha MAJRJIbHBIX T'€HaX, YKIo4aroubl aHaii3 10 map reHay 1 XxiMdpHara
onkareHa RUNXI/RUNXITI. JlacsarHyTa BbICOKas JakjagHacUb Kiacigikaibli
TpaHckpbinTay (92—98% s knaciunara metanay, 90—-96% niis HelipoHHAara najbIxoany;
METpPBIKI HelpoHHal Manaii: naxmannacib=0.9904, F1=0.8800, ROC AUC=0.9751).
Briznauansr 10 Haitbonbi Beparonubix Tpanckpeimtay RUNX1T/RUNXITI, 3BsizanbIx
3 OHKareHeszam, 3 kaddinsieHTam JKakapa 0.92-1.00 [7]. BeiHiKI manBsipIKaroib
OpBIMSHIMACIT, ~ pachpalriaBaHblX — ajrapbiTMay Uil T[parHa3aBaHHS — Taj3en
aNbTIPHATBIVHATA CIUIAMCIHTY 1 1X MaTOHIBIUT JUTsl TIepcaHaii3aBaHail JbISTHOCTHIKI
aHKaJIar19HbIX 3aXBOPBAHHSY.



STRUCTURAL ABSTRACT

Thesis: 55 pages, 15 illustrations, 4 tables, 37 sources, 2 appendices.

Keywords: alternative splicing, RNA, exons, transcripts, RNA-seq, neural
networks, LSTM, CNN, principal component analysis, hierarchical clustering,
oncogene RUNX1/RUNXITI, bioinformatics.

Object of Study: Experimental transcriptomic data obtained via high-throughput
sequencing (RNA-seq), including exons and transcripts involved in alternative
splicing, and the chimeric oncogene RUNX1/RUNXIT]1 associated with oncogenesis.

Subject of Study: Algorithms and machine learning models for predicting
alternative RNA transcripts of human oncogenes.

Objective: To develop and implement a software tool based on machine learning
algorithms, including neural networks, for predicting alternative splicing events of
oncogenes, such as RUNX1/RUNXITI, to enhance cancer diagnostics.

Methods:

. Principal component analysis for dimensionality reduction of exon feature
space.

. Hierarchical agglomerative clustering using Ward’s method and
Euclidean distance.

. Transcript comparison via Levenshtein distance and Jaccard coefficient.

. Sequence modeling with long short-term memory (LSTM) and
convolutional neural networks (CNN).

Results: A software tool integrating clustering and neural network methods was
developed for RNA-seq data analysis. A computational experiment was conducted on
model genes, including 10 gene pairs and the chimeric oncogene RUNX1/RUNXIT]I.
High classification accuracy was achieved (92-98% for classical methods, 90-96% for
neural approaches; neural model metrics: accuracy=0.9904, F1=0.8800, ROC
AUC=0.9751). Ten highly probable RUNXI/RUNXITI transcripts linked to
oncogenesis were identified, with Jaccard coefficients of 0.92—1.00 [7]. The results
demonstrate the applicability of the developed algorithms for predicting alternative
splicing events and their potential for personalized cancer diagnostics.



