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Momusayua u yenw. lloTepss uHbOpMaLMM — 3TO OXHA M3 KIIOYEBBIX NPOOIEM
COBPEMEHHOI'O aHalu3a TPAHCKPUITOMHBIX JaHHbIX. OCHOBHOW TPUYMHON ee
BO3HHKHOBEHHS SIBJISIETCS BIMSHIE MHOXECTBA HEYUYTEHHBIX (JaKTOPOB, BOSHUKAIOIINX
IIPY MPOBEIECHUM U aHAIU3E PE3yJbTaTOB SKCIIEPUMEHTA, KOTOPBIE CHMXAIOT OOIIyIO
JIOCTOBEPHOCTh TOJYYEHHBIX pPE3ylbTaToB. B TONbITKE H30aBUTbCA OT HUX, Kak
MpaBwio, OTcekaroTcs auddepeHnmanbHO sKcnpeccupyroniecs rensl (I2) ¢
BBICOKHMM 3HaueHHeM Koddduienta noxHoro ooHapyxenus (FDR). [Ipu stom Takue
TeHbl MOTYT UTPaTh Ba)KHYIO POjb B KOHTpOJie HaOMIONaeMbIX M3MEHEHMH (pyHKIMH
opraHu3Mma ¥ MOJyYuTh BbICOKHE 3HadeHHss FDR BBUIY HH3KOH cTereHW M3MEHEHHS
9KCHPECCHHU.

DTy npoOiIeMy MOXHO PEUINTh HECKOIBKIMH CIIOCOOaMU:

1) mpoBecT (YHKIMOHAIBHYIO aHHOTALUIO Kaxaoro DI u u3yduth auTepaTypHbIC
JTaHHBIC 110 HUM;

2) HpOBECTH METaaHalIW3 TPAHCKPUITOMHBIX JaHHBIX M OLECHUTh BCTPEYAEMOCTD
kaxzaoro J[OI' B pa3nmu4HBIX SKCIIEPUMEHTAX.

O0a BapuaHTa MMEIOT CYIIECTBEHHBIE HEJOCTATKU: B MEPBOM cllydae aHaiu3 OyJer
3aHUMAaTh OOJBIIOW TNPOMEXYTOK BpPEMEHH, a BO BTOPOM HEOOXOIUMO
MIPOaHAIM3UPOBATH OOJIBIIOE KOJUYECTBO SKCHEPHUMEHTOB, MPOBEIEHHBIX B CXOTHBIX
YCIIOBHSIX, UTO HE MPEJCTABISETCSI BO3MOXKHBIM JIJIsI OOJIBITMHCTBA OPTaHU3MOB B CBSI3H
C OTPaHMYEHHBIM KOJIMYECTBOM OIyOJIMKOBAHHBIX TPaHCKPUIITOMHBIX JaHHBIX. Llenbio
Halueil paboThI ABJISIETCS] ONTUMH3ALKS BTOPOTO crioco0a v pa3paboTka METO1a IIOUCKa
W uIeHTU(UKAIMKA 3HAYMMBIX Au(depeHaIbHO IKCIPECCUPYIONIUXCST TEHOB C
HU3KOW CTETIEHBIO N3MEHEHNUS SKCIIPECCHH.

MBI pelmian OCTaHOBUTHCS Ha KJIACCHYECKOM OOBEKTE FeHETHUECKUX MCCIIeIOBAHUMN —
Drosophila melanogaster. Panee ma Drosophila 6su10 moxa3aHo HajdW4Ke €IHHOTO
OTBETa Ha pa3UYHBIE CTpPecCOBBle (PAKTOpBl y HACEKOMBIX H OIHCaH €ro
HEHPOrOpPMOHAIIBHBIN MEXaHU3M, OTJIMYAIONIHICS BBICOKOW KOHCEpBAaTUBHOCTHIO [1, 2].
Hamu Obuta BbIOpaHa BBICOKAs TEMIIEpaTypa, KaKk OAWH M3 KIACCHYECKUX CIOCOOOB
CTPECCOPHOTO BO3JICHCTBUSI HA OPTaHU3M HaceKoMoro. [ yMeHbIIeHHs KOJUYECTBa
($aKTOpOB, BIUSIONINX HAa PE3yJIbTAThl IKCIIEPUMEHTA, ObLUTH BBIIBUHYTHI CIEAYIOIINE
TpeOOBaHUs K JaHHBIM Ul aHann3a: OMONIMOTeKH mojiydeHbl w3 mmaro Drosophila
melanogaster, KoTopsle MOABEPraIlCh CTPECCOBOMY Bo3aeicTBIO B 37 °C B TeueHHe
5 MUHYT, TIOCJIe Yero ObLIH 3a()UKCUPOBAHBI B )KUIKOM a30Te.

224 BGRS/SB-2024



Memoowvr u anecopummer: MeTaaHanmu3 TPaHCKPUNTOMHBIX JaHHBIX Ha OCHOBE
nporpammsl InterTransViewer. ®yHKnoHaIbHAs aHHOTAIHMS TEHOB C HCIIOJIb30BaHHEM
0a3 mauubsix NCBI, Ensembl, FlyBase u yrumuter ShinyGO [3]. PekoHCTpyKIHst reHHO#
CETH C MCIIOJIB30BaHKeM 0a3bl JaHHbIX StringDB.

Peszynomamur: B pezynbrare moucKa TPaHCKPUITOMHBIX SKCHEPHUMEHTOB, MOCBAIICH-
HBIX TEIJIOBOMY CTpeccy, OBIJIO HalIeHO BCEero Tpu paboOThHL, ABE W3 KOTOPHIX
YIIOBJIETBOPSUIM MOCTABICHHOMY YCIOBHIO. B OTOOpaHHBIX 3KCIIEpHMEHTaX HCIIOJb-
30BAJIHCH 1IETIBIC CAMKH, YTO TAKXKE YBEIMYHIIO CTEIICHb CXOXKECTH SKCIEPHUMEHTATBHBIX
ycnoBuid. BBuIy HHM3KOTO 4mMClia IKCIIEPUMEHTOB OBUIO PEIICHO OTKa3aThCs OT
UCTIONb30BaHMS  (OPMyNBI  pacueTa  BECOB,  IpeUIaraeMod  IpOrpaMMoit
InterTransViewer [4] u cocpe1oTOYUTHCS Ha TUPPEPEHIIHATBEHO IKCIPECCUPYIOIINXCS
renax (I9I) ¢ Huzkum ypoBHeM mpoctoBepHocTH (FDR > 0.05). 3a cuer ¢ynk-
[IMOHAIBHON AHHOTAIMM BHIOPAHHBIX TEHOB, SKCIIEPUMEHTATIHHONW BepUPHKAIMU H
JOTIOJTHUTEIBEHOTO aHAJIM3a JINTEPATYPhI YAAIOCh PACIIMPHUTH CYIIECTBYIONIYIO TeHHYIO
CETh OTBETa Ha TEIUIOBOHM CTpecC U MOATBEPIUTH paboTOCIIOCOOHOCTh TPEATI0KEHHOTO
METo/1a.

Qunancuposanue. ViccnenoBanue moznepxkano OromkeTHbIM mpoektom FWNR-2022-
0019 MununcTepcTBa HayKy 1 BhIcIero oOpazoBanusi Poccuiickoii @enepanmu.
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Motivation and Aim: Information loss is one of the key problems of modern
transcriptome data analysis. The main reason for its occurrence is the influence of many
unaccounted factors arising during the conduct and analysis of experimental results,
which reduce the overall reliability of the obtained results. In an attempt to get rid of
them, as a rule, differentially expressed genes (DEGs) with high false discovery rate
(FDR) are cut off. At the same time, such genes may play an important role in controlling
the observed changes in body functions and get high FDR values due to the low degree
of expression change.

This problem can be addressed in several ways:

1) Conduct functional annotation of each DEG and review the literature data on them.
2) Conduct a meta-analysis of transcriptomic data and estimate the occurrence of each
DEG in different experiments.

Both of these options have significant disadvantages: in the first case, the analysis will
take a long period of time, and in the second case it is necessary to analyze a large
number of experiments performed under similar conditions, which is not possible for
most organisms due to the limited amount of published transcriptomic data. The aim of
this work is to optimize the second method and to develop a method for searching and
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identifying significant differentially expressed genes with a low degree of expression
change.

We decided to focus on a classical object of genetic research — Drosophila melanogaster.
Previously, a single response to various stress factors in insects was proved in Drosophila
and its neurohormonal mechanism characterized by high conservativity was described
[1, 2]. We chose high temperature as one of the classical ways of stressor influence on
the insect organism. To reduce the number of factors affecting the results of the
experiment, the following data requirements for analysis were made: libraries were
obtained from Drosophila melanogaster adults that were stressed at 37 °C for 5 min,
after which they were fixed in liquid nitrogen.

Methods and Algorithms: Meta-analysis of transcriptome data, based on
InterTransViewer program. Functional annotation of genes using NCBI, Ensembl,
FlyBase databases and the ShinyGO utility [3]. Gene network reconstruction using
StringDB database.

Results: The search for transcriptome experiments devoted to heat stress found only three
papers, two of which fulfilled the condition set. Also, whole females were used in the
selected experiments, which also increased the degree of similarity of experimental
conditions. Due to the low number of experiments, it was decided not to use the formula
for calculating weights proposed by the InterTransViewer program [4] and to focus on
differentially expressed genes (DEGs) with a low level of confidence (FDR > 0.05). Due
to functional annotation of the selected genes, experimental verification and additional
literature analysis, it was possible to expand the existing gene network of response to
heat stress and confirm the performance of the proposed method.

Funding: The study is supported by BP #FWNR-2022-0019 of the Ministry of Science
and Higher Education of the Russian Federation.
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