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Ragomics-Meta is an open analytical workflow
designed for single-cell, multi-omics, and spatial
omics studies. It integrates analytical modules for
scRNA/snRNA-seq, ScATAC-seq, spatial
transcriptomics, and spatial metabolism-related
data. The platform supports quality control,
dimensionality reduction, clustering, differential
analysis, metabolic pathway scoring, cell-cell
communication analysis, transcription factor

regulatory network analysis, and host—

microbiome interaction exploration.



Overview of the Ragomics Cloud Platform
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(C) Visualization panel
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(E) Versatile, modular functions integrated into Ragomics-Meta

Cloud Workflow
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Cloud Tool: Al-Assisted Interpretation

Chat List + New Chat

Hello, | have a list of genes involving the interaction between human and gut microbiome, can you pinpoint which pathways are
related for these genes? Here is the genelist: CCL20 DUOX2 IL10IL12B IL12A TNF TLR2 TLR4 CXCL8 IL6 MAPK1 CCR6
CXCR6 CXCR3 TJP2 PRKCZ IL1B TLRS TJP1 CLDN1T OCLN CGN DEFB4A CLDN4 F11R TGFB1 FOXP3 MAPK14 IKBKE MIR146A
MIR155 CXCL10 PDCDEIP FFAR2 NFKB1 ILTA IL2 IL5 MYD88 RORA CXCL1 CXCL5 IL17A ANGPTL4 PLINZ PPARG NR1H4
GLP1R VEGFA ACTB PARDEB ACTC1 ITCH JUP CNKSR3 SNAIT HNF4A CD2AP VCL MAGI3 PALS1 CPSF2 CDK4 IFNG LEP
CYP7A1 GPBAR1 TLR6 CLGN TJP3 CLDN14 IL4 SLC5A8 MUC1T MUC2 MGAT 3 B4GALT1 STGGAL1 FOS JUN PGP SLC19A2
SLC19A3 SLC9A3 RELA BCL10 SLC26A3 MGAT4B MGAT4A IL22RA2 PTGS2 IL18 HDAC3 HCAR2 CDKN1A Htr1a NBPF13P
RMRP RNR1 APQE CCL2 COX1 FABP2 HK2Z LDHA ENO1 ENO1-IT1T IRAK1 IRAK4 TAB2 PTGER3 LPA GOT1GPT IL111L24

To identify the related pathways for the genes involved in human-gut microbiome interactions, databases such as KEGG,
Reactome, BioCarta, or pathway analysis tools could be used. Here is a list of some well-known pathways potentially associated
with the provided genelist. Please further verify using specific databases or pathway analysis tools for precise mappings: 1.
**CCL20, CXCL8, CXCL1, CXCL5, CXCL10, CCL2** - Chemokine signaling pathway. 2. **DUOX2, NOX family members** -
Reactive Oxygen Species (ROS) generation and regulation. 3. **IL10, IL12B, IL12A, IL6, IL1B, IL1A, ILZ, IL5, IL4, IL17A, IL24,
IL22RA2** - Cytokine-cytokine receptor interaction pathways. 4. **TNF, IL10, IL6, CXCL8, TLR pathways** — TNF signaling
pathway. 5. **TLR2, TLR4, TLR5, MYD88, IRAK1, IRAK4** - Toll-like receptor signaling pathway. 6. **"MAPK1, MAPK14, JUN,
FOS** — MAPK signaling pathway. 7. **FOXP3** - T cell receptor signaling pathway and regulation of immune response. 8.
**TGFB1, FOXP3** - TGF-beta signaling pathway. 9. **PPARG, RORA, NR1H4, HNF4A** — Nuclear Receptor signaling pathways.
10. **NFKB1, MIR146A, MIR155, BCL10, RELA™ — NF-kappa B signaling pathway. 11. **PLIN2, FABP2** - Lipid metabolic
pathways. 12. **LEP, VEGFA** — PI3K-Akt signaling pathway. 13. **ITCH, JUP, SNAI1** - Wnt signaling pathway. 14. **CDK4** -
Cell cycle regulation. 15. **ANGPTL4, VEGFA** - Angiogenesis. 16. **COX1, PTGS2** - Inflammatory response and
Prostaglandin synthesis. 17. **APOE** - Cholesterol metabolism and transport. 18. **ENO1, LDHA, HK2, GOT1, GPT** -
Glycolysis/Gluconeogenesis pathways. 19. **MGAT3, MGAT4A, MGAT4B, BAGALT 1, STEGAL 1** — N-Glycan biosynthesis. Note
that the actual involvement in these pathways can vary based on species and tissue type, and cross-referencing with specific

pathway databases is recommended for research-specific accuracy.

++ Al Interpretation (J Regenerate

Interpretation of Function Block Output:

1. Biological Significance of Motif Enrichment:

The heatmap illustrates motif enrichment analysis results showing differential enrichment of
transcription factor binding motifs between two groups: CRC (colorectal cancer) and healthy cells.
The y-axis lists motif names along with identifiers, with colors representing the significance level of
enrichment (log-transformed p-values).

Dark red represents significant enrichment in CRC samples, whereas blue indicates significant
enrichment in healthy samples.

Motifs such as TCF7L2 and LEF1 are highly enriched in CRC, suggesting potential regulatory roles in
cancer pathogenesis.
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2. Dataset Changes:

o The computation used differentially accessible regions (peaks) identified in previous steps, separating
them into CRC and healthy groups based on log2 fold changes.

o No major changes in sparsity or structure of the dataset are noted post-execution, indicating focus on
interpretative analysis rather than data transformation.

3. Historical Context:

o Previous clustering and differential testing identified groups and peaks underlying this analysis.
o The analysis follows differential expression with motif enrichment, a critical step for understanding
transcriptional regulatory mechanisms.

4. Potential Next Steps:

o Validate findings with experimental methods, such as ChiP-seq, to confirm motif activity.

o Integrate data with additional omics layers (e.g., proteomics) for a comprehensive view of molecular
differences.

o Explore motif enrichment in other conditions or cell types for broader insights into regulatory networks.

These interpretations provide insights into the transcriptional landscape differences between CRC and healthy
cells, offering a pathway for further investigation into cancer biology.




‘))) Case Study 1: Validation Using ALL Single-Cell Data

(F) (G) Scanpy Seurat
m,“’;-': ’;uwfm Monseytes
Ragomics " =
meta % . % - %
0'!\.\, - 1 y
D> L) p&‘ - =)
\ ....\lx\\ -
18 KMT2A-rALL infant - W
PBMCs [T ——
UMAP1 UMAP1
(H)
500
— 400 405.3 _
2 300 260.4
-
é 200
@ 100
=
= 0

1CPU 2CPUs 4CPUs



>)) Case Study 2: Single-Cell Metabolic Analysis in Colorectal Cancer
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)) Case Study 2: Iron-Related Metabolic Communication in CRC
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>)) Case Study 2: Spatial Metabolism and Epigenetic Regulation
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4») Summary

O In this study, we introduce Ragomics-Meta, an open, metabolism-centered multi-omics analysis workflow

that supports multimodal data analysis, including sScRNA/snRNA-seq, scATAC-seq, spatial transcriptomics,
and spatial metabolomics.

0 Ragomics-Meta integrates more than 100 commonly used functional modules, including mainstream tools
such as Scanpy, Seurat, SnapATAC2, Squidpy, COMMOT, MEBOCOST, scMetabolism, and AUCell.
These modules cover key analytical steps, including data preprocessing, clustering and annotation,
differential analysis, metabolic pathway scoring, and visualization.

O The platform also supports Al-assisted analysis and interpretation. It can incorporate large language
models such as ChatGPT, DeepSeek, and Grok to assist with cell-type annotation, gene list organization,

pathway result interpretation, and hypothesis generation.
O Platform website: http://www.raganetwork.com.

Zeping Gui, Huidong Su, Yuhao Chen, Jixing Yuan, Yexiu Gao, Ze¢ Yu, Jing Zhang, et al. 2026.
Ragomics-Meta: An Open-Source, Scalable, Reproducible, and Extensible Multi-Omics Analysis Workflow.
iMetaOmics 3: €70121. https://doi.org/10.1002/imo2.70121



http://www.raganetwork.com/
https://doi.org/10.1002/imo2.7009

ISSN: 2996-9506

ISSN; 2996-9514

iMetaOmics

Volume 1+ Issue 1 = 2024

=,

iMeta

Science Wl LEEY:

“iMeta” launched in 2022 by iMeta Science Society, impact factor (IF)
innovative and high-quality papers with broad and diverse audiences. Its scope is similar to Cell, Nature and Science. Its unique
features include video abstract, bilingual publication, and social media with 800,000 followers. Indexed by SCIE/ESI, PubMed,
Google Scholar etc.

“iMetaOmics” launched in 2024, indexed by ESCI, PubMed, Google Scholar, with a target IF>15, and its scope is similar to
Nature Communications, Science Advances, Advanced Science, Nucleic Acids Research, etc.

“‘iMetaMed” launched in 2025, with a target IF>15, similar to Med, Cell Reports Medicine, eBioMedicine, eClinicalMedicine etc.

Society: http://www.imeta.science ' ' office@imeta.science
Publisher: https://wileyonlinelibrary.com/journal/imeta iMetaScience

_ , : imetaomics@imeta.science
iMeta: https://wiley.atyponrex.com/journal/IMT2
Submission: iMetaOmics: https://wiley.atyponrex.com/journal/IMO2

.0 Update
iMetaMed: https://wiley.atyponrex.com/journal/IMM3

iMetaScience

. ‘ Promotion Video  2026/6/17



https://onlinelibrary.wiley.com/journal/2770596x
https://jcr.clarivate.com/jcr-jp/journal-profile?journal=IMETA&year=2024
https://www.ncbi.nlm.nih.gov/pmc/journals/4576/
https://scholar.google.com/citations?user=u181x38AAAAJ
https://onlinelibrary.wiley.com/journal/29969514
https://mp.weixin.qq.com/s/ug6SjwHbxqCUDLQjaADC6g
https://pmc.ncbi.nlm.nih.gov/journals/?term=%22iMetaOmics%22
https://scholar.google.com/citations?user=lr2U-zsAAAAJ
https://scholar.google.com/citations?user=lr2U-zsAAAAJ
https://onlinelibrary.wiley.com/journal/3066988x
http://www.imeta.science/
https://wileyonlinelibrary.com/journal/imeta
https://wiley.atyponrex.com/journal/IMT2
https://wiley.atyponrex.com/journal/IMO2
https://wiley.atyponrex.com/journal/IMM3
mailto:office@imeta.science
mailto:imetaomics@imeta.science
https://youtu.be/e8qLEQHorV4
https://x.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

