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Momusayusa u yenb: BblABIEeHHE CTaTHUCTUYECKME CBOMCTBA HYKJICOTHAHBIX
MOCII€I0BATEIbHOCTEN, OTPAXKAIOIIUE CBSA3b CTPYKTYPHI U TAKCOHOMHHU HCCIIEAYEMBIX
TeHOB, SBISIETCS KIIFOYEBOM 3aJadeidl MOJEKYJSpHOH Onoornu u OMOWH(OPMATHKH.
OmHUM H3 KJIACCHYECKHMX OOBEKTOB HCCICAOBAaHUS B JAaHHOH 00JacTH SBISIIOTCS
nocienoBarensHocT  16S pPHK, omnako cymectBylor W apyrue aHcamOnu
nocnenoBatensHocTel reHoB pPHK, npeacrasmnsitonye He MeHbIINI nHTEpEC. B pamkax
JAHHOTO HCCJIENOBAaHUS MBI M3Y4alM CBsS3b JBYX CTPYKTyp Ha IpHMEpe
nocienoBatensHocTel 5S PHK u 16S PHK Gakrepuii.

Memoowt u ancopummer: B Hactosiieii paboTe BBISBJICHBI IMOJOOMS W pPa3iIUyUs
CTPYKTYP B YIOMSIHYTBIX aHCaMOJISIX, OTIpeeiieMble TPUILUIETHBIM COCTaBOM I'eHOB 16S
PHK wu renoB 5S PHK. Panee [1] ObLIO mOKa3aHO, 4YTO TPHUIUICTHBIA COCTaB
TCHETHUYECKMX CHCTEM XOPOIIO KOPPENIHPYET C TAKCOHOMHYECKHUM IOJIOKECHHEM
HOCHTEJEeH COOTBETCTBYIOIMX TeHoB. OAHAKO 3a4acTyl0 BHIOBOH cocTaB 0a3
TeHETUYECKUX JTAHHBIX (B HamIeM cirydae — 6a3pl SILVA) BechbMa cMeméH: YUCIEHHOCTh
TCHOB PAa3UYHBIX TAKCOHOMHYECKHX TPYII OpraHu3MoB (OakTepwiil) CHIBHO
OTIIMYAETCS, YTO MOKET NPUBOJUTDH K HCKAXEHHUIO pe3ybTaToB. [loaToMy Heo6xonumo
NPOBECTH HWHAEKCHMpOBaHWE 0a3 JaHHBIX, T. €. YJaJeHHEe 4YacTh TIE€HOB U3
CBEPXIPEACTABICHHBIX Tpynmn. ToT ¢akT, YTO TaKCOHOMHUS OakTepuil TecHO
KOppenupyer ¢ OCOOCHHOCTSIMHU TociienoBarenbHocted pPHK Gakrtepuii, Xxopoiio
n3BecTeH. CTaHAApPTHBIA NPHEM BBISBICHUS TaKOW CBSI3M HCIIOJIB3YET TEXHOJIOTHIO
CpaBHEHHS  IIOCIIE/IOBATEIBHOCTEHl TEHOB, OCHOBAaHHYIO Ha  BBIPAaBHHUBaHHU
(penakumoHHOM paccTosiHMM). B Hameld paboTe MBI HCHONB3yeM HHBIE METOJbI
CpaBHEHMS I'€HOB, HE ONMPAIOLINECS Ha M0 BBIPABHUBAHMUS.

Peszynomamur: nepeiinéM K omnucaHuio camod paboTbl M pe3yibraTroB. CpaBHEHHE
CTPYKTYpPhl M TaKCOHOMHHU WHIACKCHPOBAHHBIX 0a3 reHoB 5S m 16S PHK Oakrepuit
MIPOBOJIUIIOCH C ITOMOIIBIO METO/Ia YIIPYTUX KapT [2]. s 3Toro mocienoBaTeIsHOCTH
ICHOB IpeoOpa3oBBIBAJIMCE B YAaCTOTHBIE CJIOBAapy TPHUILIETOB; YaCTOTHBIA CJIOBapb
(TpUIUIETOB) — 3TO CHHCOK BCEX TPUIUIETOB, BCTPEUAIOIIUXCA B IOCIEOBATEIHHOCTH
reHa, C YyKa3aHHMeM WX 4YacTOT BCTPEYaeMOCTH. TeM caMbIM, Kaxzias
M0CJIEI0BAaTENIFHOCTh T'€Ha Npeo0pa3yercss B TOUYKY B MHOTOMEPHOM METPHUYECKOM
MIPOCTPAHCTBE YAaCTOT TPUILIETOB, YTO MO3BOJIIET 3a/1aTh PACCTOSHUE MEXIY TOUKaMHU
€CTECTBEHHBIM 00pa3oM (Hampumep, EBKITHI0BO paccTosIHNE) M TPUMEHNUTH MHOKECTBO
METOOB aHAJIN3a CTPYKTYPhI pacipeaeIeHus Takux Touek. B Hamei paboTe u3yuanach
knactepuzanus reHoB 5S PHK Gakrepuii B cpaBHEHHH ¢ aHAJIOTMYHOM KJlacTepH3aLuen
16S PHK Gakrepuii. CTpyKTypBI B paclpeelieHH TaKUX TE€HOB MOTYT ONpPENeNsThCs
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KaK C TIOMOIIBIO KIacCU(UKAIIMHU, TaK ¥ C TIOMOIIBbIO KJIACTEpU3aluU (METO]| YIPYTUX
KapT, METOJ JMHAMHUYECKHX sep, OH ke K-means). B Hamreit pabore nMCHonb3yercs
METOJl YIPYTuX KapT IJs KIACTepU3aI[ii TeHOB Ha OCHOBE MX YACTOTHBIX CIIOBapei
TpUIieToB. YacTOTHBIE CIIOBapH TPHUILUIETOB MPEICTABISAIOT COOOHM IpencTaBIeHUE
TCHOB B BHJIC TIOCJIEIOBATEIbHOCTEH U3 TpeX HykIeoTuaoB (Hanpumep, ACG, GTC u .
), © UX 9aCTOThI BCTPEYaeMOCTH B TeHoMe. KitacTepu3arius o 9acTOTHBIM CIIOBapsiM
TpUIUIETOB mpoBoamwiack ¢ momomipio [10 VidaExpert. Pesymbratom HacTosien
paboThI SBISICTCSI YCTAHOBJIICHUE CBs3M Kiactepusanuu reHoB 5S m 16S PHK. Tak,
BO3MOXKHBIMH MCXOJIAMH SIBJISIFOTCS TIOJTHOCTBIO Pa3IMYHbIC MATTEPHBI KJIACTEPU3AIIUHY,
Ha0IIF0JTaeMble Ha ATHX ABYX MHOXXECTBAaX T€HOB, HAIIPOTHB, 3aMETHOE UX mmoooue. Emé
OJIHAM Ba)KHBIM SIBJIICTCSI OTBET Ha BOIPOC: BEPHO JIM, YTO TPUILUICTHBIA COCTaB ITHUX
JIBYX TPYIII TeHOB N03BousieT oTIuunTh rensl 16S PHK u 5S PHK Gakrepwuii.
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Motivation and Goal: Revealing the statistical properties of nucleotide sequences that
reflect the relationship between the structure and taxonomy of the genes under study is
a key task in molecular biology and bioinformatics. One of the classic objects of research
in this area is 16S rRNA sequences, but there are other ensembles of rRNA gene
sequences that are of no less interest. In this study, we studied the relationship between
the two structures using the example of bacterial 5S RNA and 16S RNA sequences. Here
we studied the clustering of bacterial 5S RNA genes in comparison to the similar
clustering of bacterial 16S RNA. Structures in the distribution of such genes can be
determined using both classification and clustering (elastic map method, or k-means).
Our work uses the elastic map method to cluster genes based on their triplet frequency
triplet ensembles. Triplet frequency dictionaries are a representation of genes as a set of
triplets (e.g., ACG, GTC, etc.) provided with their frequency of occurrence in a genome.
Clustering by frequency dictionaries of triplets was carried out using VidaExpert
software. The result of this work is the connection between the clustering of 5S and 16S
RNA genes. Thus, possible clustering outcomes are completely different for these two
sets of genes, noticeable similarity in some issues also has been observed. Another
important point is whether it is possible to distinguish the 16S RNA and 5S RNA genes
of bacteria. The answer is positive on this question.
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