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JlaHHBIE TOJTHOTEHOMHOI'O CEKBEHHPOBAHUSI MO3BOJISIIOT HE TOJIBKO I0JydaTh MH(POPMALIMIO O TeHETUYEe-
CKMX BapMaHTax, HO TaKXKe OLEHMBATh OOIIYIO CTAOMJIBHOCTh TeHoMa. CUTHaJ IMMOKPHITUSI CEKBEHUPOBA-
HUSI, TIOHMMAEeMBblii KaK KOJIMYECTBO BbIPABHEHHbBIX ()parMEHTOB B JaHHOM TOYKE F€HOMa MOXKET OBITh
HCIOJIb30BaH B KAYeCTBE LIEHHOTO UCTOYHMKA JaHHBIX KAK O MECTOHAXOXIAECHUU CTPYKTYPHBIX ITEPECTPO-
eK, 00 0011IeM COCTOSIHUM TeHOMA M O TOYHOCTH IIpeACKa3aHUsI CTPYKTYPHOTO BAPMAHTA BEIYMCIUTEIbHBIM
anroputmoM. [lociienHee 0CO6GEHHO BaXKHO, T.K. METObI TTOMCKA MePECTPOEK B TEHOME YacTO J1al0T OYeHb
MIPOTUBOPEUMNBYIO MHGOPMALIMIO O MX HaxoxaeHuu. OQHAKO J10 HeJaBHEeTO BpeMEHU BaJluaalus IpeacKa-
3aHHBIX BApMAHTOB ObLIa 3aTpyaHEHAa, BO MHOTOM HM3-3a OTCYTCTBUST MH(MOPMAIIMOHHBIX PECYPCOB, TTO3BO-
JISIIOIIMX HAMPSIMYIO paboTaTh C CUTHAJaMU MOKPHITUS Y BU3YaJIU3UPOBATh UX C BBICOKOI CTEIIEHBIO e~
tanmzauuu. B pa6ore npencrasieH SCOPE (Sequence COverage ProfilEs) — nmporoturt pecypca Takoro po-
Ila, BKJIIOYAIOIMii B ceOs1 0a3y maHHBIX, BeO-uHTepdeiic 1 Habop TMporpaMm mWisi 00pabOTKUA JaHHBIX
CEKBEHMPOBAHMSI, U3BJIEYECHUST U XpaHEHUS Mpoduieil CUTHaJIa MOKPBITHS. BeiarcinTenbHas rmiardopMa
U UHTepdeiic peaJn30BaHbl B MPOrPpaMMHOM KOIE OTKPBITOTO JOCTYIIA MU MOTYT ObITh pa3BEepHYTHI Ha
JIOKAJIbHOM Y3JIe, YTO JaeT BO3MOXHOCTD MOJIb30BaTe/ISIM MPOBOIUTH 00PAaGOTKY M aHAJIN3 COOCTBEHHBIX

JaHHBIX.
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JaHHBIE TOJIHOT€HOMHOTO CEKBEHUPOBAHUS —
He3aMEeHUMBbIA ICTOYHMK MH(OPMALIMU HE TOJIbKO O
F€HETUYECKUX BaprallUsiX, HO U O COCTOSTHUU TeHOMa
B 1enoM. CurHaja MOKPBITUSI CEKBEHUPOBaHUSI,
MpeAcTaBisieT cCOO0M Mocae0BaTEIbHOCTh BETMUNH,
COOTBETCTBYIOLIMX YUCTY (DparMeHTOB CEKBEHUPO-
BaHUsI, BRIPAaBHEHHBIX Ha JAaHHYIO MO3UINIO pede-
pPEHCHOTo TeHOMa. AHaJIM3 CUTHajIa TTIOKPBITUS 11~
POKO HCIIOJIb3YETCS IJIs1 OOHAPYKEHUST CTPYKTYPHBIX
BapHUaHTOB, 0COOEHHO BapUaHTOB KOMUIHOCTU, TT0-
CKOJIbKY JaHHasl BeJIMYMHA HEe 3aBUCUT OT MPOTOKO-
JIOB U CIOCOOOB CEKBEHUPOBAHUS, & TAKXKE OT JJIUHbI
¢parMeHTOB CEKBEHMPOBAHUS M UX TUMa (CM., Ha-
npuMmep, padory [1]). OgHako H0 CUX ITOp He Cylle-
CTBYET HAJEXHOIO pellleHUs 3al1auyu MouckKa CTpyK-
TYPHBIX BApUAHTOB B TAHHBIX CEKBEHUPOBaHUS [2—
4]. T'eHOMHBIE KOOpOMHATHI CTPYKTYPHBIX BapuaH-
TOB, TIOJTyYEHHBIE C TTOMOILbIO PA3JIMYHBIX AJITOPUT-
MOB, IIJIOXO COIJIACYIOTCS APYr C APYIrOM, MO3TOMY
JIOTIOJTHUTENIbHO TIPUXOAUTCS MPUMEHSITh TaK Ha3bl-
BaeMble meta-callers T.e. mporpaMMBbI TTO3BOJISIOIINE
MOJIyUUTh KOHCEHCYCHOE TIpelicKka3aHe Ha OCHOBE
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pe3yJabTaTOB pabOThl HECKOJIBKHUX MporpamMm [5]. Bce
9TO CYILIECTBEHHO 3aTPYAHSET pa3paOOTKy AuarHo-
CTUYECKMX TECTOB Ha OCHOBE aHAJIN3a CTPYKTYPHBIX
BapHUaHTOB.

OmHuM u3 GaKTOpOB, 3aTPYAHSIIOLINX CO3TaHUE
HOBBIX METOIOB IIOMCKA CTPYKTYPHBIX BapHUaHTOB,
SIBJISIETCSI OTCYTCTBHE OTKPBITBhIX PECYPCOB, COAepKa-
X B JOCTAaTOYHOM 00beMe MHMOopMaLIIIoO 0 popMe
M XapaKTepe CUTHaIa MOKPBITUSI, COOTBETCTBYIOIIETO
TEM WJIA UHBIM CTPYKTYPHBLIM BapuauusaM. B nanHoi
pa6ote mbl ipenctasiasieM SCOPE (Sequence COver-
age ProfilEs) — 0a3y maHHBIX M IIPOrpaMMHBIA
uHTepdeiic K Hell, TTO3BOISIIOIINE XpaHUTh, aHAIU-
3UPOBaTh U BU3YAJIM3UPOBATh CUTHAJ ITOKPBITUS, TIO-
JIyYeHHBII 13 JaHHBIX ITOJJTHOTEHOMHOT'O CEKBEHUPO-
BaHus. baza naHHBIX peain3oBaHa B popmate SQLite
1 MOXeT OBITh pa3BepHyTa Ha II0JIb30BATEIILCKOM
KOMIbIOTEpe BMecTe ¢ MHTepdeiicoM. Takke MbI
pa3zpaboTayy HabOp MPOTPaMMHBIX CPENCTB sl 00-
pabOTKM TaHHBIX CEKBEHUPOBAaHUS U TOATOTOBKU UX
K 3arpy3ke B 0a3y JaHHBbIX.
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NCTOYHUKHN JAHHBIX

B xauyecTBe AeMOHCTPALIMOHHBIX JAHHBIX 1151 Oa-
3bI OBIJIM MCITOJIb30BaHbI 1Ba HA0Opa JaHHBIX CEKBE-
HUPOBAHUSI:

1. OnuH U3 BTAJIOHHBIX 00Pa3lI0B KOHCOPLIMYMa
GIAB (genome-in-a-bottle) [6, 7], a umerHO HG002
[8] u cooTBeTCTBYyIOIIIME EMY CTPYKTYpPHbIE BapuaH-
THBI.

2. Tpu reHoma neteii u3 cemeii YRI, CHS u PUR,
onyOJIMKOBaHHBIX B padoTe [9]

Br16op maHHBIX 00pa3lOB OOYCIOBJIECH CJIEAYIO-
mumMu ¢akropamMu. B TeueHue mocienHero necsaTv-
netust KoHcopuuymom GIAB coszmaercs u nomaep-
JKUBAETCS 9TaJIOHHAS KOJUIEKIIMSI TEHOMOB UeJIoBeKa.
Oo6pa3zusl JJHK cexBeHMpYIOTCSI ¢ NCIOIb30BaAHUEM
Pa3IUYHBIX MMPOTOKOJIOB, TTOCJIe YeTO B JAHHBIX Ce-
KBEHUPOBAHUSI OCYILIECTBISIETCSI TOUCK TeHEeTU4Ye-
CKMX BapMallvii: OMHOHYKJIEOTHUIHBIX 3aMEH U CTPYK-
TYpHBIX BapuaHTOB. O0pasibl KOHCOpLIMyMa IIpe-
CTaBJISIIOT Cco0Oil de facto cTaHOapT JaHHBIX
CEeKBEHUPOBAaHUSI U HUCIIOJb3YIOTCS JJIsI CpaBHEHUS
MPOU3BOANUTEILHOCTH METOJOB ITOMCKA BAPUAHTOB, a
TaksKe JJIsl OLleHKM uX TouHocTu. Oopazen HGO002
npuMeyvaTesieH TeM, 4YTO Jisi HEero BIlepBble Oblia
MpoBeAcHa MacllTabHasi MpoOBepKa TOYHOCTU TIpe/-
CKazaHUsl CTPYKTYPHBIX BApUAHTOB C TTIOMOIIBIO KY-
paTtopoB [10]. AHanmu3 Tpex TEHOMOB, OITyOJIMKOBaH-
HbIX B paboTe [9] M cocTaBgOIIMX BTOPYIO YacTb
JIaHHBIX, MTPOBOJUIICSI C MOMOIIbIO MPOTOKOJOB Ce-
KBEHUPOBAHUS IJIMHHBIMU U KOPOTKUMMU (pparMeH-
TaMH, 4TO TTO3BOJISIET OOECTICYUTDb MTPUEMIIEMYIO TOU-
HOCTb MpeAcKa3aHUsl CTPYKTYpPHBIX BapuUaHTOB, 3a
CUET CPaBHEHUS U MHTErpalMu Pe3yJIbTaToB, MOJTY-
YEHHBIX ITPU TTOMOIIU Pa3HBIX TPOTOKOJIOB CEKBEHU -
poBaHusl. bonee Toro, Tak Kak B paboTe ObLI ITpOBE-
JIeH aHaJIM3 TEHOMOB CEMEUHBIX TPUO, B OTJIMYUE OT
OOJIBIIIMHCTBA T€HOMHBIX HCCIEAO0BAHUI, T€HOTHUIT
nereil He ObLIT MpeacKa3aH MPpU IMTOMOIIM BBIYMCIIM-
TeJIbHBIX MPOLEIYP, a OIpeeSieH TOUHO Ha OCHOBa-
HUM TaHHBIX POAUTENICH.

Hamu ObliM Mcriofib30BaHbl (paityibl BIpaBHUBA-
Hus1 B ¢hopmate BAM, u nHdopmanus o CTpyKTyp-
HBIX BapuaHTax B popmare VCF, omyOGiamnKoBaHHEIC
aBTOpaMu JaHHBIX MccienoBaHuil. JlaHHbBIE Haxo-
JISITCSI B OTKPBITOM JTOCTYTI€ U MOTYT CBOOOJTHO MC-
MOJIb30BaThCS U PACTTPOCTPAHSITHCS.

N3BJIEYEHUE CUTHAJIA ITOKPbLITUA
N KOOPANHAT TOYEK PA3PbLIBA

Jns xpaneHus: B 0a3e MaHHBIX U ITOCIEAYIONIeH
BU3YyaIU3allMy ObLIM MCIOJb30BaHbI MMPOMUIN CUT-
HaJjia MOKPBITUSI B OKPECTHOCTU £256 HYKIEOTHIOB
OT TOYKHM pa3pbiBa, COOTBETCTBYIOIIECH TOMY WA
MHOMY CTPYKTYpHOMY BapuaHTy. CUTHaJI HOKPBITHS
XpaHUTCSI B CIleMaJIbHOM JBOWYHOM opmare
BCOV [11]. IIporpaMMHEIilI KOO MpeayCMaTPUBAIOT
amanTalvio pecypca Iofd 3adayd I10Jb30BaTelsl 3a
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CUeT MaHUITYJISIHUM TapaMeTpaMu TeHepauuu aii-
JIOB 6a3bl JAHHBIX U TIOCTPOEHUS rpadUIecKoro nH-
Tepdeiica.

Bonee Toro, myrem moadopa U yCTaHOBKU COOT-
BETCTBYIOIIUX ITApaMETPOB MOXKHO CO31aTh 0a3y TaH-
HBIX CUTHAJIOB MMOKPBITUS 151 TPOU3BOIBHBIX TUIIOB
npoduneit curHana (T.e., HalIpUMep. He TOJIbKO OISl
CTPYKTYPHBIX Bapualuii, HO U [JIS1 JJOKYCOB OIHO-
HYKJICOTUIHBIX 3aMEH) U B MHTEpBaiaX IIPOU3BOJIb-
Hoii muHbl. MHpopMalius 0 TeHOMHBIX KOOpAWHA-
Tax TOYKU pa3pbiBa u3Biiekaercsa n3 VCF-gaiinos,
TUII CTPYKTYPHOT'O BapHaHTa U €ro JJIMHA ONpeaesi-
totcs 1o paaram SVIYPE u SVLEN cooTBeTCTBEH-
HO IIpY MOMOIIY nporpaMmmel import_vcf.py (cm. pe-
no3utopuii mpoekra Ha Github: https://github.
com/comp-bio/scope).

I1pu ananusze npodusi curHaia MOKphITUS C 1ie-
JIbIO OOHapyXeHUsI CTPYKTYPHOTO BapuaHTa XeJa-
TEJIBHO €T0 «000CO0UTh» IS YIIPOLIEHHUS 3a0a4M M0~
WcKa Touyku. MMHaye roBopsi, HEOOXOAUMO U30eraTh
CUTyalluii, KOTJa B OKHO [MOMCKa MONaaaeT HeECKOJIb-
KO KaHJIUIATOB WM TaK Ha3bIBA€MbIX «CJIOXHBIX» CO-
OBITHI1, KOTJA OHM HACJauBaloTCs OpPYyr Ha Apyra B
pe3yabTaTe mpoiecca xpomoTpuricuca [12, 13]. Kak
ClIeICTBUE, IS BU3yaIu3allii Mbl OTOMpaeM B 6a3y
JIaHHBIX TOJILKO T€ TOUKM pa3pbiBa, IS KOTOPhIX B
yKa3aHHYI0 OKpPeCTHOCTh (256 m.0.) He IomagaloT
HUKaKWe Ipyrue BapuaHThl. Eciiu pa3mep cTpyKTyp-
HOIi BapMallMM CJIUIIKOM MaJl (T.e. MEHbIe, yeM
30 HyKJIEOTHUIIOB), TO OHA MO YMOJYaHUIO OYAET Mpo-
nyuieHa. [locneaHee pellleHUEe MOTUBUPYETCS TeEM,
YTO TIPOrpaMMBbl JIJIsl TOUCKA KOPOTKUX CTPYKTYPHBIX
BapMAHTOB OCHOBBIBAIOTCSI HA AJITOPUTMAX HAXOX/IE-
HUST OMHOHYKJICOTUIHBIX 3aMEH U OCHOBaHbI Ha IpY-
TUX TPUHIIMIAX HEeXeIW METONbl TMouckKa JJTMHHBIX
coObITUii. OTHAKO BITOJIHE BO3MOXHO, YTO CUTHAJIBI,
BO3HMKAIOIIME B pe3yJbTaTe KOPOTKUX MEPECTPOEK,
MOTYT TPEACTaBISATh HAyYHbIi WHTEPEC, MO3TOMY
UMIOPTUPOBATh CUTHAJIBI KOPOTKUX CTPYKTYPHBIX
Bapualuii MOXHO, yKa3aB B ITapaMeTpe MPOrpaMMBbl
«special» mx MMHUMAaJbHBIN pasmep. B pesynbrate
yKa3aHHbIE TEHOMHBIE TTePeCTPOMKU OyIyT Jo0aBe-
HbI B 0a3y TaHHBIX C MapKepoM «SpSV» (creraibHO-
ro turma).llpenycMoTpeHO YeThIpe THUIIa MapKepoB,
CBSI3aHHBIX C TUTIOM TOUKM pa3pbiBa: «L» u «R» — co-
OTBETCTBEHHO JUIS JIEBOM Y IpaBoOii IpaHUIl BapyuaH-
Ta, «BP» — mpucBanBaeTcs nyis Tak Ha3bIBa€MBIX TIe-
PECTpPOEK «HYJEBOI IIWHBI». IlepecTpoiiku «Hyje-
BOI JUTMHBI» — 3TO cOaTaHCUPOBAHbBIE TIEPECTPOMKH,
Takue Kak, HalpuMep, WUHCEPLIMU, UHBEPCUU U
TpaHCJIOKAllUuU, Ille TeXHUUEeCKU 00e TOUKHU pa3phiBa
MOTa1al0T B OAHY KOOPAWHATY B pepepeHCHOM Ir'eHO-
Me. Tun «SpSV» cooTBeTCTBYEeT BapMaHTaM, JIMHA
KOTOPBIX MEHbIIIE, YeM IIIMPpUHA PEeTMOHA, UCTIOJIb3Y-
€MOTO JIJIs U3BJIeUeHUsI CUTHaJIa MOKpbITUS (512 m.0.
1o yMoI4aHu10). PazmeTrka XpoMOCOM TOCTYITHA JJIsI
o0eux Bepcuil yenmoBeueckoro reHoma (GRCh38 u
GRCh37).

BUODU3NUKA Tom 68 Ne2 2023
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target signal sqlite_sequence
. rid nteger . oid name
.7 name ext(255 . target_id seq
. file ext(: o chr
. dataset text(25 . istart
genome_versioncxi(255 . end Y 5q|ite master
opulation ext(255 « type
pop ve type
region Xt(255 . side
) _ : name
sex 2xt(25 «  size tbl_name
meancov loa .. genotype rootpage
I .- coverage_offsetnicoe sql

J target_id:id

Puc. 1. Cxema 6a3bl faHHBIX Ipoduieii curHaia nokpeitus SCOPE.

CurHayi NOKpHITUS U3BJIEKaeTCs U3 (paiiyioB BBI-
paBHuBaHus B hopmatre BAM nnu CRAM c nomo-
mpio mporpaMMbl mosdepth [14], ompenensionieit
YUCJICHHbIE 3HAYEHMS TIOKPBITHUS IJIsI KaXKI0I0 OCHO-
BaHMS B reHoMme. B 0a3ze maHHBIX MpoduiIu CUrHaja
CEeKBEHUpPOBaHUS coxpaHsoTcs B opmare BCOV,
CIielIajbHO pa3paboTaHHOM IJIsl OBICTPOTrO JOCTYIIA
K 3HaUYEHUSIM MOKPBITUS B JIFOOOI Touke. Mnest pop-
MaTa MaKCHMMAaJIbHO MPOCTa: IJIsd KaXKIOM IMTO3UIINU B
XpOMOCOME OTBOJUTCSI POBHO ABa OaiiTa. DTO CBO¥i-
CTBO MO3BOJISIET MOJIYYUTH JOCTYTI K JTIIOOOI YacTu re-
HOMa, MCIIOJIb3Ysl IT00AaMTOBBIM OTCTYII B (paiiyie I10-
KpPBITUSI, paBHBIM YIBOEHHOM KOOPAWHATE UCKOMOTO
MOKpBITUS. Takoe KomupoBaHUE HE TTO3BOJISIET CO-
XpaHSITh TJIIyOMHY TIPOYTEHHS, IIPEBHILIAIOIIYIO
65536 mpouTeHMI Ha OHY ITapy ocHOBaHM. Takum
obpa3oM, B cilyyae OOHapy>KeHUS TMTOKPBITUSI CO 3HA-
YEeHUSIMHU, IIPEBBIIIAIOIINMU 3TO YMCJIO, 3HAYSHUS
OyayT NPUHYIUTEIBHO OTpaHWYeHBI cBepxy. OOpa-
0OTKa JaHHbBIX TTOKPHITUSI IIPOBOIUTCS IIPOrpaMMOii
import_coverage.py (CM. peIlO3UTOPHUII MpOeKTa Ha
Github).

st pyHKUIMOHMpPOBaHUS 0a3bl HAaHHBIX TaKXKe
HeoOxoouMbl MeTadaiiyibl, coAepxKalllue Caeaylo-
Iy10 MHAOPMAIIMIO: TUCTOrPaMMBbl ITOKPBITUS JJISI
pa3IMYHBIX TPYIIIl 00pa3loB (HarpuMmep, ITOIYJIsi-
LUiT), CTaTUCTUKA KOJIMYECTBA TOYEK pa3phbiBa pa3-
JIMYHBIX TUIIOB M HAKOHEIl XpPOMOCOMHAas KapTa
TUIOTHOCTU TOYEK pa3pbiBa B reHoMme. [ eHepaius Me-
TadaiiyIoB OCYILIECTBIISIETCS IIPOrPaMMOIL OVerview.py
(cM. pento3uTopuii mpoekTa Ha Github).

CTPYKTYPA U UHTEP®ENC BA3bI JIAHHBIX

SCOPE cocrout 13 Tpex KIIIOUYeBbIX YacTeil — NH-
CTPYMEHTOB, 0a3bl JAaHHBLIX M MHTepdeiica, Kaxmas
13 KOTOPBIX MaKCUMAaJIbHO M30JIMPOBaHA U HE3aBU-
crMa OT TPoYMX. DTO (aKTUIECKA O3HAJaeT, U4TO Y
nccienoBaTeNneit ecTb BO3MOXKHOCTb MCIIOJIb30BaTh
OoIVH MHTepdeiic U MOAKIIOYATh ero K HECKOJIbKUM
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6azaM TaHHBIX, PACTIOJIOKEHHBIM JIOKAJIBHO MJIW Ha
yIaJIEeHHBIX CEpBepax U CMOHTUPOBAHHBIX Uepe3 UH-
CTPYMEHTHI YIAJIECHHOTO AocTyIa (Harpumep, SSH).
baspr ganHbIX 1 MHTEpdENC TTOAASPKUBAIOT OOBEIN -
HEHUE HECKOJIbKMX HA0OPOB TaHHBIX B OMHOM MECTe.
CxeMma 6a3bl TaHHBIX ITpUBeIeHa Ha puc. 1.

T'oToBast X Bu3yanu3alMm 6a3a JaHHBIX BMECTE C
¢aitioM curHajaoB NOKPHITUS U MeTadaitioM MOXKeT
pACIIpOCTPaHSTLCS KaK OTAENAbHbI HAaOOp AaHHBIX,
HaIlpuMmep:

EXAMPLE/index.db — 6a3a manubix SQLite;

EXAMPLE/storage.bcov — Bce cUrHaibl CO 3Ha-
yeHussMu nokpuituii B BCOV-dopmare;

EXAMPLE/overview.json — MeTa-uH(oOpMalus
O TIPOEKTE.

IMonxmouenre wHTepdeiica K yKasaHHOI 0ase
npousBoauTcs yepes rmapametp «db» (db:EXAMPLE).

ITonp3oBaTenbckast yacth MHTepdeiica peannso-
BaHa Ha JavaScript (React, SASS, Webpack, D3.js),
cepBepHass — Ha Python3 (Flask, gevent, tslearn).
IToTHOCTBIO CKOMITUIIUPOBAHHAS BepCUST HAXOIUTCS
MpsiMO B perto3uTopuu (pasaen build), ajist ee pa3Bep-
ThIBAHUSI Ha JIOKAJbHOM Y3Jie TpeOyeTcsl yCTaHOBKa
CIIeAYIOIINX MOOYJIe s3bIKa IPOrpaMUpPOBAHUS
Python, Bepcus3:

pip3 install flask tslearn gevent.
3aIycK cepBepa OCYIIECTBIISIETCS] KOMaHIOM:
python3 server.py db:EXAMPLE DB.

HuTepdeiic TO3BONSIET BU3YaTU3UPOBATh U3BJIE-
YeHHbIe MTPOoGWIN, OCYIIECTBIIATh MOUCK Mpoduieii
0 UX TEHOMHBIM KOOpAWHATaM, TUITY CTPYKTYPHBIX
BapUaHTOB M TOYEK pa3phbiBa, a TAKXKE 10 TEHOTUITY.
IMpumep rpadudeckoro npeacTaBIeHUs JTaHHBIX MO-
KazaH Ha puc. 2.

PE3YJIBTATBI 1 OBCYXIAEHHWE

SCOPE — xoMIulekC mporpaMMHOIo obecIiede-
HUS JUIST BU3YJIM3AallMU CUTHAJIa TIOKPBITHSI CEKBe-
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SCOPE - Sequence COverage ProfilEs
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Puc. 2. I'pacduueckuii unrepodeiic pecypca SCOPE (scope.compbio.ru).
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MHCTPYMEHTDBI BU3YAJTIU3ALIUU CUTHAJIA 267

HUPOBaHUSI, BKJIIOYalolMii B cebs 0a3y NaHHBIX,
BeO-uHTEpdelic 1 Habop TporpaMm jisd 0OpadboTKU
MaHHBIX. Permo3nTopunii OTKPBITOTO Kofda HaXOIHUTCST
o agpecy https://github.com/comp-bio/scope.

Hoctynm K pecypcy € IOJHO(PYHKIMOHAJIBHOMN
Bepcueit unrepdeiica SCOPE, Bktoyaroleii BU3ya-
JM3aluio npoduiieit curHaia, MOMcK Mo TeHOMHBIM
KoopAuHaTaM U ¢pWiIbTpalueil mo TUIIaM TOYeK pas3-
pBIBa OCYIIECTBISIETCS IO anpecy: https://scope.
compbio.ru/.

Co3maHHBIl pecypc OTKpbIBaeT HOBbIE BO3MOXK-
HOCTH JIJIsl ICCJIEIOBAaHMSI HOBOTO TUIIA JaHHBIX, TTO-
JIydaeMbIX TIpH TTOJTHOTEHOMHOM CEKBEHUPOBAHMU.
JlaHHBIE TAKOTO THUTIA MOTYT OBITh MCTTOJIB30BaHBI KAK
IJIST pa3pabOTKM HOBBIX METONOB TTOMCKA CTPYKTYP-
HBIX BapMaHTOB, TaK W UISI aHAJIM3a MEXaHU3MOB
MoAe P>XKaHUS CTAaOMIBHOCTH TeHOMA.

OUNHAHCHUPOBAHUWE PABOTHI

Pa6ota BeImmoTHeHA TpU PUHAHCOBOM ITOIEPIKKE
Poccuiickoro HayuyHoro ¢onHaa (rpaHt Ne 20-14-
00072).

KOH®JIMKT MHTEPECOB

ABTOpBI 3asIBISIIOT 00 OTCYTCTBUM KOH(PJIMKTA
MHTEPECOB.

COBJIIOAEHUE STUYECKHUX CTAHIAPTOB

Hacrosias padota He comepXUT OMUCAHUS UC-
CJIeIOBaHW C MCITOJIb30BaHUEM JIIOIeit M JKUBOTHBIX
B KaYeCTBE OOBEKTOB.
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A Toolbox for Visualization of Sequencing Coverage Signal

L.V. Bezdvornykh*, N.A. Cherkasov*, A.A. Kanapin*, and A.A. Samsonova*

*St. Petersburg State University, Universitetskaya nab. 7—9, St. Petersburg, 199034 Russia

Whole genome sequencing data allow access not only to information about genetic variation, but also provide
an opportunity to evaluate the overall genome stability. Sequencing coverage signal considered as the number
of fragments alligned to a given region within the genome can be used as a trustworthy source of data both on
discovery of genomic rearrangements and the current state of whole genome sequencing as well as on preci-
sion of structural variant predictions by computational algorithms. The latter is of utmost importance as con-
flicting data on gene rearrangement events obtained by tools for finding gene rearrangements often appear.
However, until recently, validation of predicted variants may present a significant challenge mainly due to the
lack of information sources that may assist researchers with direct work with coverage signals and signal visu-
alization with high precision. The present study proposes Sequence COverage ProfilEs (SCOPE), a proto-
type toolset that includes databases, web-interface and a series of programs for the processing of sequencing
data, visualizing and storing of signal coverage profiles. The computer platform and interface is equipped with
open-source software, supports local host deployment and allows users to process and analyze their own se-
quencing data.

Keywords: whole genome sequencing, database, visualization, coverage signal

BUODU3NKA Tom 68 Ne2 2023





