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Momusayus u yenv: PedpepencHast reHOMHast cOOpKa SIBIISIETCS HEOOXOIUMBIM PECYpCoM
npu paboTre ¢ JaHHBIMHM BBICOKOIPOM3BOAWUTENBHOIO cekBeHupoBaHus. Ha ceron-
HSIIHUM JCHb CYILECTBYIOT JBE aKTyalbHbIE BEPCHH I'€HOMHBIX COOPOK 4eloBEeKa —
GRCh37 u GRCh38. Camoii cBexeit cuntaercst Bepcuss GRCh38, onHuM U3 OCHOBHBIX
OOHOBNIEHHH B  KOTOpOW  CTajJO0  3aKphITHE  MHOTOYHCICHHBIX  MPOOENOB,
MPHUCYTCTBYIOMMX B mpeapaymeld cbopke [1]. Hecmorps Ha 3TO, MHOTHE
HCCIIEIOBATENN HE PEIIAl0TCs IEPEHTH Ha aKTyalbHYI0 BEPCHIO TEHOMHOM COOpPKH, TaK
KaK TIOZ0OHBIH Mepexoj] MOXKET MOTpeOOoBaTh 3HAUYUTEIBHBIX U3MEHEHUH B aJlTOpUTME
00pabOTKU NaHHBIX: YCTAHOBKA/HACTPOMKA AONOIHUTEIbHBIX IPOrPAMMHBIX PEIICHUH,
CKaYMBaHUC/MHTETpallsl HOBBIX 0a3 MaHHBIX, a TaKkXKe pPEIaKTHpPOBaHHE OOLIETO
naimiaiina o0pabotku. B cBoro odepens, ucnonb3oBanue GRCh37 HakmaabiBaeT psj
OrpaHUYEHUH Ha BO3MOXKHOCTH pabOThI C aKTyaJbHBIMU 0a3aMu AaHHBIX, TaK KaK MX
aBTOpHI cokycupoBanmuch Ha cBexeil cobopke GRCh38. Ecmu paccmotpers 3amady
MOVCKa BapUAHTOB, TO, B ciiyyae Hanmuuus chIpeix FASTQ-¢aiinoB, MOXHO MOBTOPHO
MPOBECTH MPOILEAYPY MAaNNWHTa W BbI30Ba BapuaHTOB i aktyanbHoi GRCh38.
JanHplii mpouecc MOXET MNoTpeOOBaTh JOMOJHHUTENIBHBIX BBIYHUCIUTEIBHBIX U
BPEMEHHBIX PECYPCOB, UTO 3a4aCTYIO He BCETa BO3MOXHO. Kak anbrepHaTHBY TaHHOMY
pELICHHI0O MOXKHO PaccMOTpeTh Hambonee S(QPEKTHBHYIO B IIIaHE HCIOIB3YEMBIX
pecypcoB npoueaypy, a MIMEHHO — KOHBEPTALIMIO TeHOMHBIX KOOPAWHAT. Y YUTHIBas BCE
BBIIIIECKA3aHHOE, a TaKXe TO, 4YTO Haubojee MOMyJISIPHbIA HHCTPYMEHT JUis
npeobpazoBanus reHoMHbIX koopauHat NCBI’s Remap Tool npekpartun cBoro padboTy
B HosOpe 2023 r., Obula TMOCTaBIeHAa WENh MPOBECTH O0030p CYIIECTBYIOIINX
MPOTrPaMMHBIX PELICHUH, HMEIOLINX CXOXHUNA (PYHKLIHOHAIL.

Memoowr u ancopummul: BBUIM MIPOTECTUPOBAHBI ClEMyONIe OMONHPOPMATUIECKUE
WHCTPYMEHTHI JiIsl MpeoOpa3oBaHusi reHOMHBIX KoopauHaT: CrossMap, LiftoverVef
(Picard), transanno, Assembly Converter (Ensembl). JIsst orieHKH paboToCIoCOOHOCTH
nporpaMM ucnonb3oBaiock 10 VCF-gaiino (=1.51'0 kaxneiii), comepxammx B
cpenneM 4.5 MIIH 3aMeH, BBISIBICHHBIX B XOJI¢ MOJHOI€HOMHOI'O CEKBEHHPOBAHUS, a
takke ¢aitn  GRCh37 to GRCh38.chain, HeoOXoguMblii A7 BBIIOJIHEHUS
koHBepTauuu. TectupoBanue ocymectsisuiocs B OC Ubuntu (22.04).

Pezynomamur: Tlporpamma CrossMap cmoriia o6padotars 10 98,70 % Bcex 3ameH B
cpemneM 3a 2 wMuHYTHl 17 cekyHn (£10cC) ¢ MHHUMANBHBIM HCIIOJNB30BAaHUEM
BBIYUCIUTEIBHBIX pecypcoB. MHCTpyMeHT transanno MOKa3al CXOXKHE pe3yJbTaThl:
Obu10 TIpeobOpazoBano 98.72 % BapuaHTOB 32 2 MUHYTHI 7 cekyH (6 c). [Iporpamma
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LiftoverVcf (Picard) xonBeptuposana 98.67 % 3amen B cpenHem 3a 1 MuHyTy 15 CexyHa
(£5¢), ogHako mMOTpeOJieHHE ONEPAaTHBHOW IMaMSATH B IHKOBBIH MOMEHT JIOCTHTAJIO
12.8T76. Be06-uncrpyment Assembly Converter (Ensembl) nmaer BO3MOXHOCTH
3aIyCTHTh MPEoOpa30oBaHrEe KOOPAUHAT B yIOOHOM rpadudeckoM mHTEpdeiice. CTouT
OTMETHTh, YTO MaKCHUMAJBHBIN pa3Mep 3arpyxaemoro B Assembly Converter ¢aiina ne
nmoimkeH mpeBbimars 50 MO, 4To HakiIaapBaeT OrpaHHYEHHE Ha paboTy C JaHHBIMHU
MOJTHO3K30MHOTO U MOJTHOTEHOMHOTO CEKBEHHPOBAHHSI.

Bvi1600vi: Bpiio paccMOTpeHO 4YeThIpe MHCTPYMEHTa IS MpeoOpa3oBaHUs] TEHOMHBIX
koopauHat. CrossMap u transanno MOXXHO Ha3BaThb HauOoJee YHHBEPCATbHBIMHU
BapHaHTAMU JUIS IAHHOU 33J1auy, TaK KaK JJaHHBIE TPOTPAMMBI JIETKO YCTaHABINBAIOTCS
1 He TPeOYIOT GOMBIINX BBIYMCIUTENbHBIX MOIIHOCTEH. Assembly Converter siBisieTcst
XOPOIIIUM BAPHAHTOM JTs CIICHUATUCTOB ¢ HEOOBIITHUM OIBITOM PaOOTH B KOMAHIHOM
crpoke. LiftoverVcef (Picard) ymobGem B chmywasx, Korja HYXHO IIPOBECTH
npeobpa3oBaHue B 0oJiee CXKAThIE CPOKH 3a CUET JOTOJHUTEIBHBIX BBIYHCITHTEIHLHBIX

pecypcos.
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Motivation and Aim: The reference genome assembly is a necessary resource for
processing high-throughput sequencing data. Today, there are two current versions of
human genome assemblies, GRCh37 and GRCh38. The newest version is GRCh38, with
one of the major updates being the closure of numerous gaps present in the previous
assembly [1]. Despite this, many researchers hesitate to switch to the current version of
the genomic assembly, as such a switch may require significant changes in the data
processing algorithm: installation/configuration of additional software solutions,
downloading/integrating new databases, and editing the overall processing pipeline. In
turn, using GRCh37 imposes a number of limitations on the ability to work with actual
databases, as their authors focused on a fresh build GRCh38. If we consider the task of
variant calling, it is possible to re-run the mapping and variant calling procedure for the
up-to-date GRCh38 if raw FASTQ files are available. This process may require
additional computational and time resources, which is often not always possible. As an
alternative to this solution, we can consider the most resource-efficient procedure,
namely genomic coordinate conversion. Considering the above, as well as the fact that
NCBI's Remap Tool for genomic coordinate transformation stopped its work in
November 2023, the goal was to review existing programs with similar functionality.
Methods and Algorithms: The following bioinformatic tools for genomic coordinates
conversion were tested: CrossMap, LiftoverVcf (Picard), transanno, Assembly
Converter (Ensembl). To evaluate the performance of the programs, we used 10 VCF
files (=1.5 GB each) that contained an average 4.5 million variants detected through full
genome sequencing, as well as the GRCh37_to_GRCh38.chain file required to perform
the conversion. Testing was performed in Ubuntu OS (22.04).
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Results: The CrossMap was able to convert 98.70 % of all variants in an average of
2 minutes and 17 seconds (£10 seconds) with minimal use of computational resources.
The transanno tool showed similar results: 98.72 % of all variants were converted in
2 minutes 7 seconds (+6 seconds). The LiftoverVcf (Picard) converted 98.67 % of the
variants in 1 minute 15 seconds (+5 seconds) on average, but the RAM usage reached
12.8 GB at the peak. The web-based tool Assembly Converter (Ensembl) gives the
opportunity to run coordinate conversion in a user-friendly graphical interface. It should
be noted that the maximum size of a file uploaded to Assembly Converter should not
exceed 50 Mb, which imposes limitations on work with full-exome and full-genome
sequencing data.

Conclusion: Four tools for genomic coordinates transformation were reviewed.
CrossMap and transanno can be called the most universal choices for this task, since
these programs are easy to install and do not require large computing power. Assembly
Converter is a good option for specialists with little command line experience.
Liftover\cf (Picard) is convenient in cases when you need to perform conversion faster
at the expense of additional computational resources.
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