I PHEERL R4, 2026 4E 8 J1, 45 57 % 4% 8 1l - 857 -

BT B4Rl fr 60 & W R B AR AT K TE KU AR B A i

ERELY FLEAFLBELRILBHIA,PTTF L aW S BLENLE ORY CINER M E
e, KRR 0300015 (L7PG BRI AR IR PR EE 22 B BB LI PE BB 225 — R B BB ; B IRME R , E-mail : wangchen8877322@
163.com)

WE: B T RS RN 3 EE 4 5w A [ 40 B A I 2 B JE DI B8, 07 126 45 40 B rh A0 5 DR e JXURS: DA 5
Ao, ik FET CEO BRI J PR SN BN 7 A e 4R GSE152048 , MR35 £ 0 41 A7 5 4 BE DK Y 22 18 X 4% A B e 0645 v
B PRSI T bR A L AT SRS BT, SR A GO FTKEGG 43 BT 25 WA 1Y) 32 240 MO D) B , 45 5 AN [R) I ) 2 5K 25 5 i i 2519 100
NI FE— 2L B B R I eI A TS KU FINAR R, 2R BT GEO B RVJRE S g I e B Pe 4 | S0 e 45 2] 9 2H i yed
YUMAE , £ R TE A BRI A7 22 58 S gie AR 55 7 T R FEAR R Ifg o iF— 2D AR HE 45 R rp 380K 22 S B K 100 4>
PR A T H S100A11, CFH, RPL37A DK HIST1HAC U K 2H A AR AR R | 3 F 22 A 80wl LR B PRI 051023 vl IR 2L ARG
BT, Fovb, v AU 2 RB 3 0 B A A7 0 W 3 TR AR 20, AR I s e e ) 3o TR 41 (P<0.001) . &6 A&
WS TE BN L R GEHG 2 T B PR A0 1) 57 S 1, AR AR A [ A e [ R R e Kk 25 5 A T — 2 T80/ KU PP A A8, S B A
I ARG T A3 B8 TR DAl B8 AR YT S T R AR AL T8 Y BRI AR -

KW CHRE; SUTH; RAHMONDY;  EERERRE; XU ITAS

FESES: R738.1 XEKFRIZE: A XEHS: 1007-6611(2026)08-0857-10 DOI:10.13753/j.issn.1007-6611.2026.08.002

Heterogeneity analysis of osteosarcoma based on single-cell sequencing and construction of a prognostic prediction model
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Abstract:  Objective  To identify distinct cellular clusters and analyze their functional characteristics based on osteosarcoma single-cell
RNA sequencing(scRNA-seq) data, and construct a risk assessment model based on the core genes derived from these subpopulations.
Methods  Osteosarcoma scRNA-seq data GSE152048 from GEO database were firstly applied to annotate the cell types based on the
expression of known marker genes, and the tumor cells were focused for subpopulation analysis. Afterwards, the primary biological
functions of each subpopulation were investigated using Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway enrichment analyses. Then, the top 100 most significantly differentially expressed genes (DEGs) across subpopulations were
identified and analyzed to develop a prognostic risk prediction model.  Results Based on GEO osteoarcoma scRNA-seq data, a total
of nine tumor cell subpopulations were identified, and different subpopulations exerted distinct functions in cell proliferation, mitosis,
immune regulation, and metabolic regulation. Moreover, a four-gene prognostic signature model was successfully constructed based on
the most significant DEGs among these subpopulations. Based on the model, osteosarcoma patients were divided into high-risk group
and low-risk group, and the survival of patients was significantly lower in high-risk group than in low risk group, and the proliferation
ability of tumor was stronger in high-risk group (P<0.001). Conclusion The study systematically delineates the heterogeneity of osteo-
sarcoma at single-cell level, and establishes a prognostic risk assessment model based on intercellular gene expression differences, which
provides new insights for precise subtyping, prognostic evaluation and identification of potential therapeutic targets in osteosarcoma.
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Figure 1 UMAP of osteosarcoma tumor cell subclusters
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Figure 2 Feature expressions and pathway enrichment features of osteosarcoma tumor subclusters
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Figure 4  Gene sets with the most significant differential expression during pseudotime analysis of osteosarcoma
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Figure 6  Construction of a multi-gene model containing prognosis signature based on the 100 candidate genes
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Figure 7 Single-cell expression distribution of four genes enrolled in the model across different cell types
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A Volcano Plot of DEGs B Functional Enrichment Comparison
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Figure 8 Screening and functional enrichment analysis of differentially expressed genes between high-risk group and low-risk group
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