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Momusayus u yenv. CexBenmpoBanue HoBoro mokonenus (NGS-Next Generation
Sequencing) MO3BOJWIO MPOBECTH MHOXKECTBO BAaXKHBIX HCCIICIOBaHHMN B 001acTH
MOJIEKYJIIPHOUM OHKOJIOTHU. BaskHO 0TMETUTB, uTo MeToabl NGS Bce enie HaXOsITCs B
CTainy Pa3padOTKHA U UMEIOT CBOM OrpaHudeHusl. CeKBEHATOPHI C BRICOKUM Ka4eCTBOM
MPOYTEHUH HE MOTYT IIPOU3BOJUTH MPOUYTECHUS JOCTATOYHOM JJIMHBI, & CEKBEHATOPHI C
JUTMHHBIME TIPOYTCHHSAMH HE MOTYT OOECHeYHTh MPOYTEHHUS BBICOKOW TOYHOCTU C
MpHEeMIIEMBIM BBIX0I0M. HaHOTIOpOBOE CEKBEHNPOBaHNE KOHKATEMEPHBIX OMOIHOTEK C
MOJy4eHHEM KOHCEHCYCa MOHOMEPHBIX MOCIIEAOBATEIBHOCTEH MO3BOJACT IMOTYYaTh
JIOCTATOYHO JUTMHHBIC CYUUTHIBAHUS C 00JI€E BRICOKOH TOYHOCTHIO [ 1, 2]. MBI ipeiaraem
HOBBIN METO]I OJTy9IeHHUSI KOHKaTEMEPHBIX OMOTMOTEK aMITTMKOHOB 0€3 MCITOIb30BaHUS
npaiiMepoB Ha JTalle IMONYYCHUS KOHKATEMEPOB IyTeM aMIUIMQUKAINHA TI0 THUILY
karsimerocst konbslia (RCA-Rolling Circle Amplification), mis yMeHbIICHUS O0IH
XUMEPHBIX MOJIEKYJ. MBI IIPOBENH MpeaBapUTEIbHOE TECTUPOBAaHUE pa3pabOTaHHOTO
MPOTOKOJA.

Memoowt u anecopummer: C nomonipio HaOopa Native Barcoding Kit 24 V14 oOpun
MOJTyYeHbI MIeCTh OAPKOJAMPOBAHHBIX OMOIHMOTEK, COOTBETCTBYIOIUX BapHaOeIbHBIM
obnactsam anbga-tienu T-kierounoro pereniropa (TCRA — T-cell receptor alpha chain)
u Osrta-enu T-knerounoro penentopa (TCRB — T-cell receptor alpha chain) u3 tpex
o6pasnoB PHK omnyxoueit konopekTanbHOTo paka. Kaxsiii MOHOMEp B KOHKaTeMEpHOU
MOJIEKYJI€ HEC YHUKIbHBIH MOJEKyIapHbIM uHAekc (YMU) mmusoit 17 m.o. ans
oOHapyXeHHs U QUIBTpaluK XUMEPHBIX MpoUYTeHUH. CeKBEHUPOBaHHE MTPOBOIIIN Ha
npotouHoi sueiike R10.4. [TonydyenHble faHHBIE aHATM3UPOBAIHN C TIOMOIIBIO NTAKETOB
Bowtie2, MAFFT, MiXCR u cOOCTBEeHHBIX CKPHUIITOB, HAIMMCAHHBIX Ha bash, muTone 3
uR.

Pesynomamer: [1is Oubnmorek BapuadenbHbix yyactkoB TCRA Obut0 mosyueHo 3954-
6668 npoutenuii, TCRB — 4013-6427. MenuaHHOe KOJIUYESCTBO MOHOMEPOB ISl BCEX
oubnmorex cocraBwio 7; 25 % npouteHudt copepkanu Oonee 13—14 MOHOMEpHBIX
enunmi, a 10 % — 6onee 22-24. KoHCEeHCYCHBIE MTOCIE0BATENLHOCTH OBUIH TIOTYyYeHBI
JUI KOKJOro KOHKareMepa W MpOoaHaIM3HPOBaHbI ¢ momolbio nporpammbl MiXCR.
Mst uaentuduuuposanu 33—69 u 29—-176 knonos TCRA u TCRB cooTBeTCTBEHHO.
K70HOB, KOTOPBIM COOTBETCTBOBAIH, KAK MUHUMYM, 3 mpoureHus, obuto 3-21 (TCRA)
n 4-14 (TCRB). KonwuecTBo cumThIBaHUH a7 HamOoyiee MPEACTaBICHHBIX KIOHOB
cocraBuiio 31 (TCRA) u 22 (TCRB).
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Buigoowi: Ilpumenenne metona RCA 6e3 ucnoiap30BaHusI MPaiiMepoB C MOCIETYOIIM
HAaHOTIOPOBBIM  CEKBEHHUPOBAaHMEM  IO3BOJIMJIO  YCHEIIHO  PEKOHCTPYHUPOBATh
Bapuabenpubie o0mactt TCRA u TCRB momHO#W MMHBI HA OCHOBE HYKICOTHIHBIX
[OCNIEIOBAaTENbHOCTE  MOHOMEpPOB, Hecymnx YMMWM. IlepBuuHble  JaHHBIC
CBUJIETENIBCTBYIOT O TOM, 4YTO 3TO MNEPCIEKTUBHBIM MOAXOJ K IOJHOPa3MEPHOMY
CEeKBEHHPOBAHUIO W BBICOKOIPOU3BOAUTEIHHOMY MPOMOUINPOBAHUIO TETEPOTEHHBIX
PHK c BbicOoknM ypoBHEM cxozcTBa, k mpumepy, PHK TCR, BCR u petpoaiemMeHTOB B
OITyXOJIEBBIX 00pa3Lax.

Qunancuposanue. JlanHas myOnMKanusl BBHIIOJHEHA B PaMKax TOCYAapCTBEHHOTO
3amanus «llepcoHanbHEIN OHKOIIpemapar», HoMep rocyaapcrsenHoro yaera HUOKTP
124031200002-3.
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Motivation and Aim: Next-generation sequencing has enabled many important studies in
molecular oncology. It is important to note that this technique is still in development and
has limitations. Sequencers with high read quality cannot provide reads that are long
enough, and long-read sequencers cannot provide reads that are accurate enough with
acceptable yields. Nanopore sequencing of concatemeric libraries, with the derivation of
monomeric sequence consensus, allows for the obtainment of sufficiently long reads
with higher accuracy [1, 2]. We propose a new method for obtaining concatemeric
libraries of amplicons without primers during the concatemer production stage by using
rolling circle amplification (RCA) to decrease the portion of chimeric molecules. We
conducted a preliminary test of the developed protocol.

Methods and Algorithms: Six barcoded libraries were created using the Native
Barcoding Kit 24 V14, corresponding to the variable regions of TCRA (T-cell receptor
alpha chain) and TCRB (T-cell receptor beta chain) from three RNA samples of
colorectal cancer tumors. Each monomer in the concatemeric molecule was labeled with
a 17 bp unique molecular identifier (UMI) to detect and filter out chimeric reads.
Sequencing was performed using the R10.4 flow cell. We analyzed obtained data using
packages Bowtie2, MAFFT, MiXCR and our own bash-, python3- and R-scripts.
Results: The TCRA libraries yielded 3954-6668 reads, while the TCRB libraries yielded
4013-6427 reads. The median number of monomeric units for all libraries was 7; 25 %
of the reads contained more than 13-14 monomeric units, and 10 % contained more than
22-24. Consensus sequences were obtained for each concatemer and analyzed using the
Mixcr software. We identified 33-69 and 29-176 TCRA and TCRB clones respectively.
The clones that matched at least 3 reads were 3-21 (TCRA) and 4-14 (TCRB). The
number of reads for the most represented clones was 31 (TCRA) and 22 (TCRB).
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Conclusion: The entire length of the TCRA and TCRB variable regions were
successfully reconstructed using UMI-labeled monomers through a primerless RCA
approach and nanopore sequencing. The initial data suggests that this approach is very
promising for whole length sequencing and high throughput profiling of heterogeneous
RNAs with high similarity, such as TCR, BCR, and retroelements in tumor samples.
Funding: This publication was carried out with state funding for the «Personalnyi
onkopreparat» project, state registration number of R&D 124031200002-3.
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