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Momusayus u yenv: AHanu3 naHHbIX cekBeHupoBaHusi PHK onauHOUHBIX KieTok
(ScCRNA-seq) 103BOIIAET TOTyYaTh HHHOPMAIIHIO O TPOPHIIAX SIKCIPECCHU OITYXOJIEBBIX
KJICTOUHBIX MOIMYJISILMHA U U3y4aTh HapYLICHUsS MOJIEKYJISIPHBIX MEXaHU3MOB Ha YPOBHE
OTHENbHBIX KJIETOK. [loHNMaHKue KIIETOYHOM TeTepOreHHOCTH U JUHAMHUKH KIETOYHBIX
B3aMMOJICHCTBHUI B OITYXO0JIM MOKET IPUBECTHU K Pa3paboTKe HOBBIX KOMOMHHPOBAaHHBIX
TEpaNeBTUYECKNX CTPATETHid, HAIpaBIEHHBIX Ha Oonee APPEKTUBHYIO TEpPAITHIO
OHKOJIOTHYECKHX 3a0oneBanwii [1-3].

Llenpto maHHOTO uCCeOBaHUs ABMsIcS aHanu3 JaHHBIX PHK-cexBeHmpoBanus
CIMHUYHBIX  KJIETOK  00pa3loB  mMmamueHToB ¢ HeauddepeHIupoBaHHBIME
IeOMOpGHBIMA CapkOMaMH ¥ 00pa3loB KoctHoro wmo3ra (KM) manueHTOB C
IOBEHIWIHHBIM MUEJIOMOHOIIUTApHEIM Jieiiko3oMm (FOMMUII).

Memoowt u ancopummur: B xauectse 00pasnor rpymmnsl KOMMIJI ObuTH HCTIONB30BAHbI
kietkn KM 3 nmanumentoB ¢ mytanusimu renoB PTPN11, NF11, NRAS. KonTpoasHoit
rpynmoit sBisumch 00pasnbl SCRNA-cexkBennpoBanuss KM 3 3mopoBeIX jgerel, momy-
4yeHHbIC M3 OTKPBITOM 0a3bl maHHBIX NCBI GEO. Taxke ObUI0 mosyueHo 9 00pasion
KJIETOK TKaHEeW MalueHToB ¢ HeaAu(hepeHIMPOBAHHBIMY IJIEOMOP(QHBIMH CAPKOMaMH.
IIpobonoaroroBka mms PHK-cexkBeHMpoOBaHMS €IMHUYHBIX KIETOK BBIIIOJHsIACH Ha
mwiatpopme Chromium X (10x Genomics, CIIIA). CekBeHUpoBaHHE MPOBOJMIOCH C
nomomisio Genolab M (GeneMind, Kwuraii). buonHpopmaTiueckuii aHaims, BKIFO-
YA (GUIBTPAlMIO KJIETOK M T'€HOB, HOPMAIM3ALMIO JAHHBIX, MHTETPALUIO U
TUIIUPOBAaHUE KJIETOYHBIX THIIOB, BBHIMOJIHSUICS C TOMOIIBI0 MHCTPYMEHTOB Scanpy
(v.1.9.5) [4] u Seurat (v.5.0.3) [5]. Koppekmus Gartu-addexTa mocie HHTErpanun
00pa3uoB ObUTO BBIIIOIHEHA C IIOMOIIBIO TakeTa Harmony [6]. Axanu3 MeTaboIn4ecKux
MyTeH BBIMONHSUICA ¢ ucnonb3oBanueM nakeros GSEApy [7] u DecoupleR [8].
Pesynomamer:  O6HapykeHo, 4to o0Opa3isl KOMMII oTiiM4anuch TOBBIIICHHOM
nposudepanueid KJIETOK MHEJIOMOHOLMTAPHOIO psiia B CPaBHEHHMHM C KOHTPOJIEM.
Ob6pazerr FOMMIJI ¢ arpeccHUBHBIM KIMHUYECKUM TedeHHeM W myTauumei B PTPN11
OTJIMYAJICS. 3HAYUTEIHHBIM KOJIHYECTBOM CTBOJOBBIX KieTtok (HSCS), panHmx
MIPEANICCTBEHHUKOB M KJIETOK JPUTPOUIHOTO psina. AHaIN3 METaOOIMYEeCKUX ITyTeH
BBISIBWJI, 4YTO KieTku oOpasuos HOMMIJI xapakTepu3oBajuch MOBBILIEHHON
AKTUBHOCTBIO MeTabonnyeckoro nytd MAPK B cpaBHenun ¢ konTponem. Jlannas
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AKTUBHOCTH OblIa HEPaBHOMEPHA B KJIETOUHBIX MOMYJSIIMAX U Hanboliee BhIpakeHa B
HSCs u MEPs (megakaryocyteerythroid progenitor cells). Taxxe 6buta 0OHapyx)eHa
runiepaktuBanusg PI3K-nytu B obpasue IOMMII ¢ myranumeit PTPN11. BrisBieno
mpeobiiaflanie aKTHBHOCTH TyTeW, CBs3aHHBIX ¢ ['Tdazamm m nmeaneTHInpoBaHHEM
rucToHoB B kieTkax GMPs (granulocyte/monocyte progenitors), B oopasuax FOMMII B
CPaBHEHHUHU C KOHTPOJIEM.

C momompo OHOMHGOPMATHIECKOW aHHOTAIMHA OBLI OXapaKTEePH30BaH KJICTOUHBINA
nangmapT oO0pasuoB TKaHW HeAu((EepeHIUPOBAHHBIX IICOMOP(HBIX CapKOM.
OOHapy>keHBl KJacTepbl OMyXoJb-accolnupoBaHHbIx ¢pudpodaactoB (CARS), omyxo-
JEBBIX KIJIETOK, Makpodaros, T KIETOK ¥ MMHOPHBIX PEIKUX KIETOYHBIX MOIYJIALUH,
XapaxkTepHbIE JJIsl OTAEIbHBIX MAIEHTOB.

Buigoowi: B pesynpraTe ncciemoBaHus ObUIM M3Y4YeHBI MPOQUIN SKCIPECCHH T'€HOB
Pa3IMYHBIX KIETOYHBIX romyrsnuii 06pasios KM FOMMII B cpaBHeHw# ¢ 0oOpasiaMu
KM xoHTpONBHOU Tpymnmbl. beimn naeHTH(GUIIUPOBAHB! KIETOYHBIE THITBI, IPUCYTCT-
ByIOIIIME B 00pa3uax HenuddpepeHIIMPOBAHHBIX TIEOMOPQHBIX CAPKOM.
Qunancuposanue. PaboTta BbIIONHEHA NMpH (UHAHCOBOW mMoAajepkke Poccuiickoro
HayuHoro (onzaa (mpoext Ne 23-65-00003).
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Motivation and Aim: Single-cell RNA sequencing (SCRNA-seq) analysis allows for the
characterization of expression profiles of tumor cell populations and the study of
disruptions in molecular mechanisms at the level of individual cells. Understanding
cellular heterogeneity and dynamics of cell-cell interactions in tumors may lead to the
development of novel combined therapeutic strategies aimed at more effective treatment
of oncological diseases [1-3].

The aim of this study was to analyze single-cell RNA-seq data from samples obtained
from patients with undifferentiated pleomorphic sarcomas and bone marrow (BM)
samples obtained from patients with juvenile myelomonocytic leukaemia (JMML).
Methods and Algorithms: Bone marrow cells from 3 patients with mutations in the
PTPN11, NF11 and NRAS genes were used as samples from the JMML group. The
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control group consisted of bone marrow samples obtained by scCRNA sequencing from
3 healthy children obtained from the NCBI GEO open database. 9 tissue cell samples
were also obtained from patients with undifferentiated pleomorphic sarcomas. The
preparation of samples for single-cell RNA analysis was carried out on the Chromium
X platform (10x Genomics, USA). Sequencing was performed using Geolab M
(GeneMind, China). Bioinformatic analysis, including cell and gene filtering, data
normalization, integration and cell type annotation, was performed using the Scanpy
(version 1.9.5) [4] and Seurat (version 5.0.3) [5] packages. Correction of the batch effect
after sample integration was performed using the Harmony [6] package. The analysis of
metabolic pathways was conducted using the GSEApy [7] and DecoupleR [8] packages.
Results: It was found that IMML samples were characterized by increased proliferation
of myelomonocytic cells compared to the control. A JMML sample with an aggressive
clinical course and a mutation in PTPN11 was characterized by significant numbers of
stem cells (HSCs), early progenitors, and erythroid cells. Analysis of metabolic
pathways revealed that cells from JMML samples were characterized by increased
activity of the MAPK metabolic pathway compared to controls. This activity was uneven
across cell populations and was most pronounced in HSCs and MEPs
(megakaryocyteerythroid progenitor cells). Hyperactivation of the PI3K pathway was
also detected in a JIMML sample with a PTPN11 mutation. The predominance of the
activity of pathways associated with GTPases and histone deacetylation in GMPs
(granulocyte/monocyte progenitors) cells in IMML samples was revealed in comparison
with the control.

As a result of bioinformatics annotation, the cellular landscape of undifferentiated
pleomorphic sarcoma samples was characterized. Clusters of tumor-associated
fibroblasts (CARs), tumor cells, macrophages, T cells and minor rare cell population
characteristic of individual patients were detected.

Conclusion: The study analyzed the gene expression profiles of various cell populations
from JMML BM samples, comparing them with healthy control BM samples. The
cellular types present in samples of undifferentiated pleomorphic sarcomas were
identified.

Funding: The study is supported by the Russian Science Foundation (project No. 23-65-
00003).
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