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INTRODUCTION
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In the modern world,
living organisms are
Increasingly exposed to
various sources of
radiation. This is facilitated
by the use of radiation in
medicine, civil and military
Industries, as well as the
presence of a radiation
background in nature.
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The increased risk of
genetic damage to living
organisms makes radio-
biological research more
. actual. And the simplest
The use of radiation in and most suitable object is

medicine the fruit fly.

Nuclear weapons
testing

Fig. 1. Natural and artificial sources of radiation



METHODOLOGY
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Bioinformatic processing of
genomic data array

Fig. 2. Stages of experiment
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Iso atlon B0l - GCAGTGLGGATGGCATACGACATAGGAGAAACT GAG AT
Gl - -GCAGTGCOOATGGCATACGACATAGGAGAAACT -GAGA u
iSOl CGCAGTGCOGGATGGCATACGACATAGGAGAAACT -GA - Type: roephism
WSO 196, <=0 GGCATACUGACATAGGAGAAACT-GAGATG 151417 SNOW5 B (00 1) & [GTCAACGGAGTT nu"n
rOI I | -0l - GCAGTGCGGATGGCATACGACATAGGAGAAACT - GAGATG ) Length: 1 GTCAACGGA AT
- --uccA.A“Acuuucaunuuuuu uuu 1,004 (R915) ucuccu u
Sl - GCAGIGCGGATGGCATACGACATAGGAGAAA s U GTCAACGGA
WSO A%+~ GE uuucucuunuut G1 cucsouu TGGGTTA
HELQ 1% +=GC GOGCATACGACATAGGAGAAAC : GTCAACGGAGTT-TGGGTTAT
HBLQ 19 Gc GOCATACGACATAGGAGAAAC | Reterence Frequency: 94 1% ucucccu" TGAGTTAY
~Ei2l - GCAGTGCOGATGGCATACGACATAGGAGAAACT-GA Coverage: 21715 GICAACG AT
sl -GAGCAGCAGACGGCATACGACATAGGAGAAACT -GAGATG Wecleotidels) G Variant Muckeotidels): G ovcuc“c At
WEEQ1%_ « G CAGTGC COGACATAGGAGAAACT-GAGATGYRelerence : Variant Frequency: 1 1% GTCAACGGAGTT TG
WELQ L% -GCAGTGCGUATGGCATACGACATAGGAGAAACT -GAGATG t 249 Variant Raw Frogumcy: 264 ATCAACGGAGTT-TGGGTTAY
WELQ 1% | GCAGTIGCOGATGGCATACGACATAGGAGAAACT -GAGATG ) {strand-Sias: m 2% ATCAACGGAGTT-TGGGTTAT
WEIQI% - GCAGTUCGUATOGCATACGACATAGGAGAAACT -GAGATO ] {Variant PV e (appeo simae) 95 2 2017 ATCAACGGAGTT TGGGTTAY
NEEQ L% . GCAGTGCGGATGG CATACGACATAGGAGAAACT - GAGATG aw 1 G G TdStrand-Sias » 0% Pvakie: 27« 107 TCAACGGAGTT-TGGGTTAY
s 1 SEATACEAcAT G aR AR CH ehe e L TR
WSEQ 196 L GOCATACGACATAGGAGAAACT GAGAT JERANAUGhS T S saciistiol GiEAACGaAGTT- TG c;n'{
HELG 19 colucucn:u ACGACATAGGAGAAACT -GAAATC 1 ATCAACGGAGIT-TGGGTTA
HSIRIE- 88 GGCAT Agcuu AGGAGAAACT - GAGA T g caugt GAGIT-TGGGTTAT
HELG 1% . GrAGTIGE GACATAGGAGAAACT GAGA TGCATTGAAA CAAATGICAACGGAGTT- TG
HELQ 196 & =4 GUCATACGACATAGGAGAAACT -GAGA TGCATTGAAA CAAATGICAACGGAGIT-TGGGITAY
ietgi®- 1 SO CATACCACATACUASAAACT - GAGA e TACATIGAAA CAAATGTCAACGGAGTT T ;1;:1
NEEG 1% L@ e GEATACEASATAGEREARALT EACR gi.. 1141 EATieAsd EARATETERACREAST T }ul
HELQ: 196 GGCATACGACATAGGAGAAACT-GAGA CAA TIATG TGCATTGAAA CAAATGICAACGGAGTT-TGGGITAT
NELG 1% GGCATACGACATAGGAGAAACT -GAGATGCCAAR TIATG TGCATTGAAA CAAATGICAACGGAGTIT - TGGGTITAT
HWEEC 196 « « GGCA AcgagA AGGAGAAACT GAGATGTCAA TIATG T CAII:AAA CAAATGTCAACGGA u-; GTTAT
WSEC 196+ oG € :ca ACGACATAGGAGAAACT - GAGATGCCAA ITATG ] ATTGAAA CAAATG cui GAGTT - GITAT
St i1 seEAIATRACATATSAEARAE BAe TR EA HATESTESISEATIeAN TR T R R
HSEQ 1w &« 8=£A Azglil A A AAAE;- AGA igu ;TA" [ T4 Al;’A‘A 2‘!!‘3 ilhi 81 ;;-; g”l¥
WELQ 196 | o GGCATACGACATAGGAGAAACT -GAGATGCCAA 1TATG TGCATTGAAA CAAATGICAACGGAGTIT - TGGGTITAT
-0l GCAGTGCOGATGGCATACGACATAGGAGAAACT -GAGATGECAA TTATGGTTIGGTTCATTIGAAA . CAAACATCAACGGAGTT-TGGGTTAT
am e e WELTEL GCAGTGCGGATGOCATACGACATAGGAGAAACT GAGATGCCAA A ATGG TGGTITIGGTTCATTGAAAA CAAACATCAACGGAGTT - TGGGTTAT
HELQ 1% _ <G CAQTGC COACATAGGAGAAACT- GCTTATGGITTGG TGCATTGAAAATG GAAC - cvcuauncuucncnn- G
HEIQ 1% . @ GGCATACGACATAGGAGAAACT TGGGTTAT
NELQ 1% .G CAGYGC COACATAGGAGAAACT-GAGATGCCAACTGIGATGA-ATGOGCTITATGOITTIGGTGCATTIGAAAATOGAAC - CTCOCCAAATGTICAACGGAGTT- TG
L 0L a GGCATACGACATAGGAGAAACT GAGATOCCAACTOGIGATOGA ATGGGCTTATGAGTTTIGGTGCATTGAAAATOGAAC CTCOCCAAATOTCAACGGAGTT TGOQGTTAT
re aratlon O HWELQI%_ - - GCAGTGC COACATAGGAGAAACT - GAGATGCCAACTGIGATGA ATGAGCTTATGGITTGGIGCATTGAAAATOGAAC - CTCOUCCAAATGTICAACGGAGTT TG
sl L. g GGCATACGACATAGGAGAAACT GAGATGCCAACTGTIGATG AAAAIGGAAC C'(GCCAAA!GI(AACGGAG!’! TGGGTTAT
Ol GCAGTGCOUATOGCATACGACATAGGAGAAACT GAGATGCCAACTGYGATG AT
HEEQ:196 CAGTGCGGATGGCATACGACATAGGAGAAACT A G GAAC- :ruccaucucucﬁnan TGGGTTAT
. . -] GATGGCATACGACATAGGAGAAACT-GAGATGCCAACTIGIGATG GAAC-CTCGCCAAACATCAACGGAGTIT-TGGGTITAT
I r‘a rles s WBEG L GCAGIGCGGATGGCATACGACATAGGAGAAACT - GAGATGCCAACTGTGATG GAAC CTCGCCAAACATCAACGGAGTT - TGGGTTAT
“mBIal. GCAGTGCGUATGGCATACGACATAGGAGAAACT- euncccucumuu uuututu ucncnuua GGAAC-CTCGCCAAACATCAACGGAGTT-TGOGTTAY
WELQ L% .GCAGTGC CGACATAGGAGAAACT - GAGATGCCAACTGTIGATGA -ATGGGC TGGITTGG TG TGAAAATGGAAC CICGCGAAATGTCAACGGAGTIT TG
HEEQ 1% CAGYGC COACATAGGAGAAACT- cAuuccncuunoA uonnuuenuctccnuauncnu CICGCGAAATGTCAACGGAGTT-TG
HEEQ 196 A COGACATAGGAGAAACT - GAGATGCCAACTGTGATGA-ATGGGCTTAIGGTTTGGTGCATTGAAAATGGAAC CTCOCGAAATGTCAACGGAGTT TG
NBLQ 1% COGACATAGGAGAAACT - GAGATGCCAACTGIGATGA- uaucnnunuaucnuauuocuc CTICGCCAAATGTICAACGGAGTT- TG
Gl G GGCATACGACATAGGAGAAACT GAGATGCCAACTGTGATGA - ATGGGCTTATGGTTTGGTGCATTGAAAATGGAAC CTCGCCAAATGICAACGGAGTIT - TGGGTTAT
HELQ 1% .- GCAGTGCGGATGGCAY AGAAACT-GAGATGLCCAACTG uaﬂu-Auuuutuntuucuveuulunc-ucnccuuouuucun-vnonu
HEEQ 1% . .. GCAGTGCGGATGGCAT uuun “GAGATGCCAACTGIGATGA - ATGGGCTTATGGTTTGGTGCATTGAAAA AAC CICGCCAAATGTICAACGGAGTIT TGGGTTAT
WELQ 1% . GCAGTGLGGATGGCAT ACT-GAGATGCCAACTGIGATGA-ATGGGCTITATGGITIGG uunuunuuc CICGCCAAATGICAACGGAGIT -TGGGTITAY
e - LG L sucmcuneeuucunucnannu GAGATGCCAACTGIGATGA ATGGGCTTATGGITTIGGTTCATTGAAAATGGAAC CTCGCCAAACATCAACGGAGTT TGGGTTAT
HELQ 1% _ - GCAGTGCGGATGGCATY AGAAACT - GAGATGCCAACTGTIGATGA-ATGGGCTTATGGTTITGGTGCATTGAAAATGGAAC-CICGLCAAATGTCAACGGAGTT-TGGGITAT
HEIQ1% . GCAGTGCGGATGGCAT AGAAACT GAGATGCCAACTGTGATGA ATGGGCTTATGGTTTGGTGCATTIGAAAATGGAAC CTCGCCAAATGTCAACGGAGTT - TGGGTTAY
-l - -0 GGCATACGACATAGGAGAAACT - GAGATGCCAACTGIGATGA-ATGGGCTTATGGTTTGGIGCATTGAAAATGGAAC-CTCGLCAAATGTICAACGGAGTIT-TGGGTTAT
HEEQ 1% - GCAGTGT CGACATAGGAGAAACT GAGATGCCAACTGTGATGA ATGGGCTTATGGTTITGGTGCATTGAAAATGGAAC CTICGCGAAATGTCAACGGAGTT TG
HELQ1% . GCAGTIGLGGATUGEAY AGAAALY - GAGATGCCAACTGIGATGA- ATGGGETTAIGGTIT TGO TGCATTIGAAAATOGAAC - CICUCCAAATOTCAALCGGAGTIT - TGGUGITAY
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Fig. 3. Change types.
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CONCLUSIONS

The methods chosen in the experiment, correctly selected protocols and high-
guality execution made it possible to successfully conduct a pilot experiment.

To a first approximation, we can say that
1. Radiation increases the occurrence of small deletions by 3.5 times.

2. Such types of changes as large deletions, inversions, duplications and
translocations are characteristic of radiation mutagenesis.

FOR FURTHER

PROSPECTS
RESEARCH

1. Continued bioinformatics analysis of minor DNA changes (base
substitutions, indels).

2. An increase in the sample of the control and gamma-induced groups to
obtain not only a qualitative picture, but also quantitative dependences.

3. Conducting experiments with neutrons and carbon ions to reveal the role of
various types of radiation in mutagenesis at the genome level.
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