TCfinder: Robust tumor cell discriminationin sCRNA-seq
based on gene pathway activity.
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Highlights

1. TCfinder uses pathway scores to differentiate between normal and tumor cells;
2. TCfinder outperforms existing tumor cell identification tools;
3. TCfinder performs well in multiple single-cell sequencing platforms;

4. TCfinder has stable performance and works well under extreme conditions.



Comparison of TCfinder with other tools
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Comparison of TCfinder with other tools
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Pathways important for tumor cells

Differential analysis of pathway scores in tumor vs normal cells

Pathways important for predicting tumor vs normal cells
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TCfinder User Guide 1

Install TCfinder install

[ devtools: :install github({"XSLiuLab/TCfinder") ] =

TCfinder contains three functions, which respectively standardize the raw counts of single cells, score pathways, and

predict tumar cells and normal cells.

Data normalization

The input data needs to be a sparse matrix or data.frame data whose row name is gene name and column name is

sample name.

If the single-cell sequencing method used is smart-seq2, method = "smart-seg2” is required, and needed to select
genome = "hg19" or "hg38". For other single-cell sequencing methods, this parameter does not need to be filled in.

library(TCfinder) data normalizéA
resultl <- data normalized(expr data = expr data,method = "method",genome = "hg38")




TCfinder User Guide 2

Pathway score

The path score is calculated using the built-in 213 pathways according to the formula in workflow.

The output of data_normalized() can be directly used as the input of pathway_score(). If the matrix is not normalized,

"normalized = FALSE" is needed to set

result? <- pathway score(expr_data =

result2: pathway score

hsa00010
AAACCTGCACATCCGG 0.3401667

AAACGGGGTTGAACTC  0.5657879

AAACGGGGTTGTCGCG  0.3202879

hsa00190
0.9679245

16702925

14534434

resultl, normalized = T)

hsa00270
0.2091803

0.4492787

0.4590984

pathway score



TCfinder User Guide 3

Predict cell

The prediction process needs to call a python script, so the R package 'reticulate’ is required. The input data is the

pathway score result obtained by running the pathway_score() function

o

install.packages("reticulate")

library(reticulate)
# Use the use python() function to specify the wversion, here we use the python just created and configu

reticulate: juse python( "X 000 K00 anaconda3/envs /new_env/bin/python™)

# View specified environment information

reticulate: py _config()

# Ppredict identify tumor cells

predict result <- predict cell(path_score = result2)

predict_result

value cell_type barcode
1 0.9996183 normal AAACCTGCACATCCGG
2 0.9989167 normal AAACGGGGTTGAACTC

3 0.0001887589 tumor AAACGGGGTTGTCGCG



Summary

1 In this study, we developed a tool called TCfinder, which is specifically
designed to identify tumor cells in single-cell data;

1 TCfinder outperforms existing tumor cell identification tools and performs
well even in sparse single-cell data;

 In the study of key pathways, we found that tumor cells exhibit dual
characteristics of metabolic hyperactivity and immune suppression;

J R package link: https://github.com/XSLiuLab/TCfinder

Chenxu Wu, Wei Ning, Tao Wu, Jing Chen, Huizi Yao, Ziyu Tao, Xiangyu Zhao, Kaixuan Diao, Jinyu Wang, Weiliang
Wang, Xinxing Li, Qiangian Song, Xue-Song Liu. 2024. TCfinder: Robust tumor cell discriminationin SCRNA-seq
based on gene pathway activity. iMetaOmics 1: e22. https://doi.org/10.1002/imo2.22



https://doi.org/10.1002/imo2.175

IMeta: Integrated meta-omics to change the understanding of the biology and environment WI LEY

——

. VOLUME 1+ ISSUEl MARCH 2022

O en Access

Volume1 + Issue 1 - 2024

|Meta HeIa o # a . — |MetaOm|cs |MetaQ_ Ics

“IMeta” is a Wiley partner journal launched by iMeta Science Society in 2022, receiving its first impact factor (IF) of 23.7 in 2024,
ranking 2/165 in the microbiology field. It aims to publish innovative and high-quality papers with broad and diverse audiences. Its
scope is similar to Nature Biotechnology, Nature Microbiology, and Cell Host & Microbe. Its unique features include video abstract,
bilingual publication, and social media dissemination, with more than 500,000 followers. It has published 200+ papers and been cited
for 4000+ times, and has been indexed by ESCI/WOS/JCR, PubMed, Google Scholar, and Scopus.

‘“IMetaOmics” is a sister journal of “iMeta” launched in 2024, with a target IF>10, and its scope is similar to Microbiome, ISME J,
Nucleic Acids Research, Briefings in Bioinformatics, Bioinformatics, etc. All contributes are welcome!

Society: http://www.imeta.science @oﬁice@imeta.science . .
Publisher: https://wileyonlinelibrary.com/journal/imeta Imetaomics@imeta.science IMetasScience

Submission: https://wiley.atyponrex.com/journal/IMT2 X3 G MetaScience
https://wiley.atyponrex.com/journal/IMO2 ‘ Promotion Video



https://onlinelibrary.wiley.com/journal/2770596x
https://jcr.clarivate.com/jcr-jp/journal-profile?journal=IMETA&year=2023
https://www.ncbi.nlm.nih.gov/pmc/journals/4576/
https://scholar.google.com/citations?user=u181x38AAAAJ
https://www.scopus.com/sourceid/21101134733
https://onlinelibrary.wiley.com/journal/29969514
https://onlinelibrary.wiley.com/journal/2770596x
http://www.imeta.science/
https://wileyonlinelibrary.com/journal/imeta
https://wiley.atyponrex.com/journal/IMT2
https://wiley.atyponrex.com/journal/IMO2
mailto:office@imeta.science
mailto:imetaomics@imeta.science
https://youtu.be/PTpchpQbx9s
https://twitter.com/iMetaScience
https://www.facebook.com/iMetaScience

	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11

