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PE®EPAT

Juninomuas pabora 27 c., 7 puc., 6 Ta6., 47 UCTOYHUKOB.

CPABHUTEJIbHAA XAPAKTEPUCTUKA BUONHO®OPMATUYECKUX
NMHCTPYMEHTOB I KOJIMYECTBEHHOI'O AHAJIM3A SKCIIPECCUU
['EHOB

OOBEeKT  HMCCIeIOBAHMS: NAapHOKOHIIEBbIE  MPOYTEHHUS  IOJIHOTO
TpaHckpurroma kierok Kasumi-1, ¢ Homepamm koma moctyma SRR1145838,
SRR1145839, SRR1145840.

Lenb: cpaBHeHHE 3GOEKTUBHOCTH Pa3IMYHBIX OHOMH(OPMATHUYECKHUX
MHCTPYMEHTOB aHaJIM3a dKCIIPECCUU T'€HOB.

Meronsl UCCIIEJOBAHMSL: OnonH(pOpMaTpUUECKHE,  MOJIEKYJSPHO-
TE€HETHYECKHE.

Anamu3 kpymHbix Oubmmorek RNA-Seq sBiseTcs ClIOKHOW 3amauei, u
pa3nuYHble MPOrpPaMMHbBIE MHCTPYMEHTHI MCHOJB3YIOT Pa3Hble aJITOPUTMbI IS €€
pemienus. Taxxke O0COOEHHOCTH peanu3aluy aJrOPUTMOB B KaKJIOM KOHKPETHOM
clly4ae MpUBOJIAT K TOMY, YTO IporpamMmbl g aHanu3a RNA-Seq umeror pa3nuyunyio
3 ()EKTUBHOCTh — KaK MPU OLEHKE SKCIPECCUH HA YPOBHE I'€HA, TaK U OTIAEIBHOTO
TPAHCKPUIITA.

[loaTOMy Ha CEroAHSIIHUA J€Hb HE CYIIECTBYET HEKOEro OOLIEHPHUHSITOrO
«305I0TOTO cTaHjapra» B aHanuize pAaHHbIXx RNA-Seq. [Ins mnpoBepku ke
3¢ (PEeKTUBHOCTH UX pabOThl MOXKHO HCIOJIb30BaTh «YCTOSIBIIMECS», PYTHHHBIE
nabopaTopHble METOAMKM — Takue, Kak kojuwdectBeHHass I[II[P. MW3-3a Bcex
BBIIICTICPEYUCICHHBIX ~ (PAKTOPOB  MOSBISETCA  HEOOXOJUMOCTH  IPOBOJUTH
UCCJIEIOBaHUsI, 4YTOOBI ONPENEIUTb, Kakue OHOMH(DOpPMATHUYECKUE aJTOPUTMBI
paboTaroT JIydiie.

Ilo pe3ynpTaTam CpaBHEHHS TaKuX OMOMH(OPMATHUYECKUX MHCTPYMEHTOB KaK
Cufflinks, StringTie u Salmon GbUTO BBISICHEHO, YTO TOYHOCTh OLEHKH IKCIIPECCUU Y
Cufflinks u StringTie Huxke, yem y Salmon. A cam Salmon umeer 3aBUCHUMOCTbH OT
cOopiMka TpaHCKpUnToB. IIpy cpaBHEHMHM STUX K€ pPE3yJbTaTOB C OIEHKOM,
IpOBEIEHHON mpu nomouy KoiaudectBeHHOW [II[P Hamnboniee Onm3koi, okaszanach
olleHKa noiyuyeHHas StringTie.

Hcxons u3 3toro ObUI cienaH CAeAYIOIUNA BBIBOJ, YTO HAaHOOJIee TOUHBIMU U3
UHCTPpYMEHTOB siBisitoTcst StringTie u Salmon.



PODPAT

JpimioMuas mpana 27 ¢., 7 mai., 6 tadir., 47 KpeIHiLI.

ITAPAVHAJIbBHAS  XAPAKTBIPBICTBIKA  BISSIHOAPMATBIYHBIX
IHCTPYMBHTAY JIUIS1 KOJIbLKACHAT A AHAJII3Y DKCIIPACII TEHAY

AOG'exT nmaciemaBaHHI: MapHAKaHIABBIS TMPAYBITAHHS TOYHAra TPaHCKBIIITOMA
kierak Kasumi-1, 3 aymapami qoctymy SRR1145838, SRR1145839, SRR1145840.

Mbra: mapayHanHe 3(DeKThIYHACI PO3HBIX OlsiH(papMaThIYHBIX THCTPYMEHTAY
aHai3y dKCIpICil reHay.

Metanbl naciieaBadss: OlsiiHpapMaTPBIYHBISI, MAICKYJIIPHA-TCHETHITHBIS.

Amnarni3 Oyiabix 010misTIK RNA-Seq 3'synsenia ckiamganaii 3agadaid, i po3HbIsS
MparpaMHbIsl IHCTPYMEHTHI BRIKAPBICTOYBAIOIh PO3HBIS AJITAPBITMBI JIJIS SI€ PAIIdIHHS.
Takcama acaOmiiBacll paami3albll alrapblTMay y KOXHBIM KaHKPITHBIM BBINAJKY
NPBIBOA3AIL Jla Taro, ImTo nparpambl aig aHanizy RNA-Seq wmaroips po3Hyro
3(eKThIYHACUb - SIK IpPbl ALPHIBI SKCOPA3CIl Ha Y3pOYHI reHa, Tak 1 acoOHara
TPAHCKPBIITAY.

Tamy Ha CEHHSIIHI J3€Hb HE ICHYe HeWKara aryJjbHalpblHATara «3ajarora
crannapty» y anamize gaa3eHsix RNA-Seq. ns mpaBepki ka 3¢eKThIyHACI iX
pabOThI MOKHA BBIKAPBICTOYBAIlb «YCTOSHBISH), PYLIHHBIA Ja0apaTOPHbIS METOBIKI -
Takisi, ik koyibkacHas [II[P. 3-3a ycix Beimbdinepaniyadbix Qakrapay 3'syisera
HeaOX0THACIb MPABOJ3IIb JIaciie/laBaHHl, KaO BbI3HAYBIIb, AKis OlsiH(papMaThIYHbIS
aJIrapbITMbI IIPALLYIOLb JICTILI.

[la BbIHIKAM TapayHaHHA TakiXx OlsiHQapMaThIUHBIX IHCTPYMEHTAY SIK
Cufflinks, StringTie 1 Salmon ObUT0 BBICBETIIEHA, IITO JIAKJIAHACIH AlPHKI AKCIPICii
¥ Cufflinks 1 StringTie HiXdM, ubiM y Salmon. A cam Salmon Mae 3anexxHacib ajn
300piIybika TpaHckpeinTay. Ilpbl mapayHaHHI TATBIX Ka BBIHIKAY 3 alPHKai,
npaBen3eHad Tpbl ganamose kosibkacHail I[P waiiOonbin Omi3kail amnbiHyacs
aj3Haka arpeiManas StringTie.

3bIXOA349bl 3 TITara OBUT 3pOOJIEH HACTYNMHBI BBIHUK, INTO HAWOOBII
JaKJIaIHBbIMI 3 1THCTpyMeHTay 3'synsrora StringTie 1 Salmon.



ABSTRACT

Graduate work 27 p., 7 pict., 6 tabl., 47 references.

COMPARATIVE CHARACTERISTICS OF BIOINFORMATIC TOOLS
FOR QUANTITATIVE ANALYSIS OF GENE EXPRESSION.

Object of research: pair-terminal readings of the complete transcriptome of
Kasumi-1 cells, with access code numbers SRR1145838, SRR1145839,
SRR1145840.

Aim of work: to compare the effectiveness of various bioinformatics tools for
gene expression analysis.
Methods: bioinformatric, molecular-genetic.

Analyzing large RNA-Seq libraries is challenging and different software tools
use different algorithms to solve it. Also, the peculiarities of the implementation of the
algorithms in each specific case lead to the fact that the programs for the analysis of
RNA-Seq have different efficiency - both in assessing the expression at the gene level
and in an individual transcript.

Therefore, today there is no generally accepted "gold standard" in the analysis
of RNA-Seq data. To test the effectiveness of their work, you can use "established",
routine laboratory techniques such as quantitative PCR. Due to all of the above factors,
it becomes necessary to conduct research to determine which bioinformatics
algorithms perform best.

Comparing bioinformatics tools such as Cufflinks, StringTie, and Salmon, it was
found that the accuracy of expression estimation for Cufflinks and StringTie was lower
than that for Salmon. And Salmon itself has a dependency on the transcript collector.,
When comparing the same results with the quantitative PCR estimate, the closest was
the estimate obtained by StringTie.

Based on this, the following conclusion was made that the most accurate of the
tools are StringTie and Salmon.
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