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Momusayus u yenv. lenbio paboOTHI SIBISICTCS CO3[JaHHE HHCTPYMEHTa HAa OCHOBE
METO/a KJIAaCTePUPOBAHUS CIMHUYHBIX KIETOK, CIIOCOOHOTO OJTHOBPEMEHHO ONPEACISTh
JOMUHAHTHBIE KIIOHOTHUIIBI M OLICHUBATh TPAHCKPUITOM aHTUreH-crienuduueckux TCR
T-KJIeTOK, MOMYYeHHBIX Mpu oMotk nHctpymenta BD Rhapsody.

Memoowr u ancopummovr. TCRSCape HCHONB3yeT MATPHIBI SKCIPECCUU T'CHOB
CIMHUYHBIX KJIETOK M MaTpHlly pernepryapa pelenTopoB aJalTHBHOTO MMMYHHUTETA
(AIRR), creHepupoBaHHbIE WHCTPYMEHTOM JUIsi OOpabOTKH CBIPBIX JTAHHBIX
cexBenupoBanus PHK equnnunbix kierok BD Rhapsody. [{nst uccnemyemoit MaTpuiist
akcnpeccun reHoB BwimonHsercs log2(Counts Per Million) nopmanum3zamms, a ¢
rcrnons3oBaHreM MaTtpullbl AIRR o0HapyKHBatOTCS ¥ OACUYNTHIBAIOTCS KIIOHOTHIIBI T-
kietounblx penentopoB (TCR). M30paHHble TeHbl HOPMAJIU30BAaHHONW MAaTPHIIBI
OKCTIIPECCHH TEHOB, CBsi3aHHBIE co crenuduuHocteio U adduaHOCTEIO TCR,
00BEIUHSIOTCS C MaTpUleil KIOHOTUIOB, Jajiee aisi OOBEIMHEHHOW MaTpHUIbI
BEITIONHSIETCS aHAIN3 TIIaBHBIX KoMHoHeHTOB (PCA) ¢ meinpio OleHKH pa3MepHOCTH
JIAHHBIX, BBIMOJIHSETCS yMeHbleHue pasmepHoctu Uniform Manifold Approximation
and Projection (UMAP) [1] ¢ yueToM pa3MepHOCTH JaHHBIX, a 3aTEM HIIYTCs KJIaCTEPhI
¢ ucnosibzoBanreM Metoga HDBSCAN [2] (puc. 1).

Pesynomamei: HamMu ObUT cO371aH MHCTPYMEHT, CHOCOOHBIA B TEUECHUE HECKOJIBKUX
MUHYT OOHApyXXHUTh JIOMHHAHTHbIC KJIOHOTHIIBI ¥ OIECHUTH (PEHOTHIl AHTHICH-
cneruduaecknx TCR T-kieTok, TOMYYeHHBIX TpU TOMOIIM WHCTpymeHta BD
Rhapsody.

Buigoowvi: TCRscape siBisiercsi yaoOHBIM W OBICTPHIM WHCTPYMEHTOM JUISL TIOMCKa
KJIOHOTUIOB T-KJIETOYHBIX PELENTOPOB MJISi BBIIOJHEHUS OOIIMPHOTO CHHCKA
MOCEeAYIOMMX 3aaad. BrlOpaHHbIe KIOHOTUIBI T-KJIETOYHBIX pPELENTOpoB OyayT
SBIISITHCSL KAHTUIaTaMH JUTS CO3JIaHHS TEPANeBTHUECKUX KOHCTPYKIIUH, KOTOPhIE MOTYT
OBITH HCHOJNB30BAaHBl BO MHOTHX OOJIACTSIX, BKIIIOYAs JIEUCHHE HEOIUIACTHYECKHUX
3a00J1eBaHUI 1 MOAYJISLUIO IMMYHHBIX PEaKIUH ¢ TOMOLIBIO T reg-KIeTOK.
Qunancuposanue’. PaboTa BBIIOIHEHA MPHU noaepxke Poccuiickoro HaydHoro ¢onaa
Ne 21-65-00004 (https://rscf.ru/project/21-65-00004).
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Genes TCR Sequences
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TCRscape — a tool for simultaneous multimodal gene expression

analysis of single T-cells and their clonotypes
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Motivation and Aim: The aim of this work is to create a tool capable with the help of
single cell clustering methods to identify dominant clonotypes and evaluate the
phenotype of antigen-specific TCR T cells obtained using the BD Rhapsody single-cell
analysis system.
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Fig. 1. TCRscape tool

Methods and Algorithms: TCRscape uses the single cell gene expression matrix and the
Adaptive Immune Receptor Repertoire (AIRR) matrix generated by the BD Rhapsody
pipeline for the processing of raw RNA sequencing data. Log2(Counts Per Million)
normalization is then performed on the studied gene expression matrices, and using the
AIRR matrix, clonotypes of T cell receptors (TCR) are detected and counted; after that,
genes associated with TCR specificity and affinity are picked from the normalized gene
expression matrix, which are then combined with the clonotypes matrix, subsequently,
a principal component analysis (PCA) is performed on the combined matrix in order to
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assess the dimensionality of the data, followed by performing Uniform Manifold
Approximation and Projection (UMAP) dimensionality reduction [1] taking into account
the dimensionality of the data from the PCA analysis, finally, clusters are identified using
the HDBSCAN method [2] (Fig. 1).

Results: We have created a tool that can simultaneously identify dominant clonotypes
and assess the phenotype of antigen-specific TCR T-cells obtained using the BD
Rhapsody instrument within minutes.

Conclusion: TCRscape is a convenient and fast tool for screening T-cell receptor
clonotypes for a comprehensive list of downstream tasks. The selected T-cell receptor
clonotypes can serve as candidates for the development of therapeutic constructs that
have the potential to be used in many areas, including the treatment of neoplastic diseases
and the modulation of immune responses by Treg cells.

Funding: This work was carried out with the support of the Russian Science Foundation,
project No. 21-65-00004 (https://rscf.ru/project/21-65-00004).
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