66

TE3VCHI JOKJ1A10B KOHPEPEHLMIA T.4,N° ST, 2023 Digital Diagnostics
DOI: https://doi.org/10.17816/DD430347 .

AHanus reHoB, acCOLMMPOBaHHbIX C PETUHOGNACTOMOM, S
C MOMOLLbI0O METOA0B aHaNu3a 6uonHgopMaTUKK

K.H0. Knumos

MepBblit MocKOBCKMIA rocyAapCTBEHHDI MeAULMHCKVIA yHuBepcuTeT uMenn U.M. CeyeHoBa, Mocksa, Poccuiickas Qepepaums

AHHOTALIMA

06ocHoeaHue: peTHObIacTOMa — pacnpocTpaHEHHas HeoNNasus, NMopaKaloLLas opraH 3peHus y eTeli paHHero Bo3pac-
Ta. CMepTHOCTb cocTasnifeT oKkono 15%. B 91% cnyuaes TpebyeTcs xupypryeckoe BMeLLATENIbCTBO W IHYKYNALWMS, YTO CyLLle-
CTBEHHO CHWAET Ka4eCTBO W3HM NaumueHTa. PaHHAS AnarHocTuka 3ab0eBaHUA MOXKET NMOMOYb CKOPPEKTUPOBATL NOAXOAbI
K JIEYEHMIO PETUHOBNACTOMBI, CYLLLECTBEHHO MOBBICUTB LLIAHChI COXPAHEHUS 3pEHMS. 3TO BaXKHO C YYETOM TOr0, 4TO 0KOJ0 95%
C/yyaeB peTMHobnacToMbl AuarHocTupytoTcs Ao 5 net. B aaHHoi pabote ¢ noMolbio BronHdopMaTMUECKVX METOAO0B NPOBO-
LMTCS KOMMJIEKCHBIW aHanu3 3aKOHOMEPHOCTE U CBA3EN MEXAY reHaMM, acCoLMMPOBaHHBIMUA C PETUHO61aCTOMOM, KOTOPBIN
B [aNbHEMLLIEM MOXET CTaTb OCHOBOM MOJEKYNSAPHO-TEHETUYECKOr0 TECTUPOBAHUA ANS AMarHOCTUKU JaHHOW OHKOMOTUW.

Llestb: KOMNEKCHBIN aHaNKU3 reHoB W WX NPOAYKTOB, aCCOLMMPOBAHHbIX C PETUHOBNACTOMOIA, 1S BbISIBNIEHWS 3aKOHOMEp-
HOCTEl pa3BUTUA OHKONOMMN.

Memodbi:
1. MonyyeHue U COPTMPOBKA CMMCKA reHoB C noMolublo 6a3 aaHHbx OMIM n COSMIC (https://omim.org/; https://cancer.

sanger.ac.uk/cosmic).
2. PacyéT Kateropui reHHbIX OHTONOMMIA ¢ nomolwbio cepicos DAVID u PANTHER (https://david.ncifcrf.gov/; http://pantherdb.org/).
PeKOHCTpYKLMM reHHoI ceTh ¢ noMolwubio cepuca GeneMANIA (https://genemania.org/).
4. AHanu3 TpéxMepHoii CTPYKTYpbl 6enkoB ¢ noMoLubto ¢ 6a3bl faHHbIX PDB (RCSB) (https://www.rcsh.org/).

Pesynbmamei: B pe3ynbtate pabotbl ¢ 6a3o0it faHHbIX OMIM nocne copTMpOBKM CrMCKaA reHoB, acCOLMMPOBAHHBIX C pe-
TMHO6acToMol, bbin nonydeH cnucok, coctoawmin u3 139 anemeHToB. [locne COPTMPOBKM U CpaBHEHUS C pe3ynibTaTamu
aHanoruyHoro 3anpoca B 6ase faHHbix COSMIC 6binu BbieneHbl KIlOUEBbIE TeHbl, aCCOLMMPOBaHHbIE C Pa3BUTUEM PETU-
HobnactoMbl: RB1, KRAS, SYK, MYCN v BCOR. Tony4yeHHbIA cnMcoK Obln NpoaHanu3vMpoBaH Ha NpeaMeT KaTeropuin reHHbIX
oHTONorMM ¢ noMoLubto cepeuco DAVID n PATHER. Hanbonee 3HauuMbIMM KaTeropusiMm Ans reHoB peTMHob1acToMbl CTanm
PEryNATOPbI KNETOYHOTO LMK, B YaCTHOCTU perynsatopbl nepexofa u3 dasel G B S, a Takke perynaropbl TpaHCKpUnLUuu
c npomotopa PHK-nonumepassl Il. AHanu3 cTpyKTypbl reHHOM CeTW AN reHoB PeTMHO61acTOMbI, NPOBEAEHHBINA C MOMOLLbIO
cepsuca GeneMANIA, nokasan cyLiecTBOBaHWE MOTHbIX, CBA3HbLIX KIIACTEPOB FEHOB, B LIEHTPE KOTOPbIX MeHbI-PErynsaTopbl
KINETOYHOr0 LKA U TpaHckpunumun. C noMolubio 6asbl aaHHbIX PDB (RCSB) bbinn nonydeHbl TpEXMepHble CTPYKTYpbI Npo-
[LYKTOB 3KCMPECCUM KITHOYEBLIX FEHOB.

3axsoyeHue: nns COBEPLUEHCTBOBAHWUA CUCTEMbI MOHUTOPUHIA peTMHobNacToMbl TpebyeTcsa paspaboTka MoNeKynspHo-
FEHETUYECKOr0 TECTUPOBAHUS PETUHOBIACTOMBI HA aKTUBHOCTb 3KCMPECCUM acCOLMMPOBAHHBIX FEHOB U UX NPOAYKTOB B Npe-
HaTanbHOM K (UnW) NocTHaTanbHOM nepuofe. PesynbTaTthl paboTbl MOTYT MOCAYXWUTb BXOAHBIMW [aHHbIMU s pa3paboTku
[,aHHOr0 TECTUPOBAHMS.

w

KnioueBble cnoBa: pETVIH06J'IaCTOMa; reHHbIE OHTONIOMUM; FeHHble CeTH; Ba3bl faHHbIX; 6VIOVIHd)0pMaTVIKa.
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Analysis of retinoblastoma-associated genes using

bioinformatic methods
Kirill Yu. Klimov

|.M. Sechenov First Moscow State Medical University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Retinoblastoma is a common neoplasia that affects the visual organ in young children. The mortality

rate is approximately 15%. In 91% of cases, surgery with enucleation is required, which significantly reduces the patient’s
quality of life. Early diagnosis of the disease may help to correct approaches to treatment of retinoblastoma, significantly
increasing the chances of preserving vision. This is important since approximately 95% of retinoblastoma cases are
diagnosed before the age of 5. Using bioinformatic methods, a comprehensive analysis of the patterns and connections
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between the retinoblastoma-associated genes was conducted, which may further form the basis of molecular genetic
testing for diagnosing this oncology.

AIM: The study aimed to comprehensively analyze the genes and their products associated with retinoblastoma to reveal
patterns of oncologic development.

METHODS:
1. Obtaining and sorting the list of genes using the OMIM and COSMIC databases (https://omim.org/; https://cancer.sanger.

ac.uk/cosmic).
2. Calculating gene ontology categories using DAVID and PANTHER services (https://david.ncifcrf.gov/; http://pantherdb.org)).
Reconstructing the gene network using the GeneMANIA service (https://genemania.org/).
4. Analyzing the three-dimensional (3D) structure of proteins using the PDB (RCSB) database (https://www.rcsb.org/).

RESULTS: After sorting retinoblastoma-associated genes, the OMIM.org database generated a list of 139 elements.
After sorting and comparison with the results of a similar query in the COSMIC database, RBT, KRAS, SYK, MYCN, and BCOR
retinoblastoma-associated key genes were identified. The resulting list was analyzed for gene ontology categories using
DAVID and PATHER services. The most significant categories for retinoblastoma genes were cell cycle regulators, in particular
regulators of the transition from G to S phase and regulators of transcription from the RNA polymerase Il promoter. Gene
network structure analysis for retinoblastoma genes using the GeneMANIA service showed the existence of dense and linked
gene clusters with cell cycle and transcriptional regulator genes at the center. Using the PDB database, 3D structures of key
gene expression products were obtained.

CONCLUSIONS: The development of molecular genetic testing of retinoblastoma for the activity of expression of associated
genes and their products in the prenatal and/or postnatal period is required to improve the retinoblastoma monitoring system.
The results of the study may serve as input data for this testing.

w
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