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Our vision and mission: 
Making data and data 
analysis accessible to 

everyone.



Our open research on single-cell biology

• DISCO: a single-cell database and knowledgebase 

• DISCO-toolkit: effort-less analysis with graphical user interface 

• DISCO-GPT: access & analyze data via chatting with AI agent



What is single-cell analysis ?

Single-cell analysis is the study of genomics, transcriptomics, 
proteomics, metabolomics and cell–cell interactions at the single 

cell level.

Adapted from wikipedia



Why single cell analysis ?

Every cell is special



• Flow cytometry
• 16-18 channels

• BD FACSymphony
• up to 50 different 

characteristics per cell
 

• Mass cytometry
• > 40 channels 
• Minimal crosstalk 

between channels

In the early days of single-cell analysis 

Low dimensionality, measures expression levels of multiple proteins on single cells



Single cell analysis has moved towards the omics 
scale

▪ Single-cell sequencing (Method of the Year 2013) measures 
genome (scDNA-seq), transcriptome (scRNA-seq), epigenome 
(scATAC-seq), etc at the single cell level

▪ Single-cell multimodal omics (Method of the Year 2019) 
simultaneously measures multiple-omes of a cell

▪ Spatial omics (Method of the Year 2020) simultaneously 
measures gene/protein/chromatin and cell locations

Stuart & Satija, Nat Rev Genet 2019

High dimensionality + Multi-modality

High dimensionality

High dimensionality + Multi-modality + Space



Exponential growth in single-cell data 

Li et al. NAR 2024



Single-cell analysis produce big data



Single-cell big data comes with big value

Scailyte AG, Biopharma Dealmakers

True precision medicine through single-cell science



However, re-utilizing public data remains challenging

• Meta-data are not curated or harmonized

• Cell type annotation is not standardized

• Batch effects across studies

• Lack of user-friendly analysis tools



Batch effects

Batch effect: unwanted variations across datasets

Source of batch effect: capturing times, handling personnel, reagent lots, equipments, animals, technology platforms

Criteria of effective batch effect correction: 

• Batches are well mixed

• Cell types are well separated

Before AfterBatch effect correction 



DISCO: Deep Integration of Single-Cell Omics

https://www.immunesinglecell.org/



DISCO is currently the largest single-cell database
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Users can query, visualize, and download data
https://www.immunesinglecell.org/repository/tissue



• Integrated cell atlases and associated knowledge
• Cell type reference & ontology
• Differentially expressed genes (DEGs)

DISCO is also a knowledge base



Integrated atlases for specific tissues, diseases, or cell types



Integrated atlases for specific tissues, diseases, or cell types



DISCO’s collection of human heart data

heart

DISCO data repository
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Substantial gene expression changes occur at the age of 60



Aging-related DEGs & pathways: response to interferon increases with age

Yong: <60 Old: >=60



Three subsets of pericytes, APOD pericytes increase with age
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A single-cell enhanced knowledgebase of cell type reference & 
ontology 

463 cell types https://www.immunesinglecell.org/cell_type



Differentially expressed genes (DEGs)

Number of cells

Cell type DEGs

329,104

Phenotype DEGs

18,372

Gene sets

1,268



Our open research on single-cell biology

• DISCO: a database and knowledgebase 
• DISCO-toolkit: effort-less analysis with graphical user interface 
• DISCO-GPT: access & analyze data via chatting with AI agent



Online data integration



CELLiD (cell type annotation)

Cell type reference

Query data



CellMapper (project query data to reference atlas)



ScEnrichment (gene set enrichment for interpretation)



Usage for the past 90 days
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DISCO-GPT: access & analyze data via chatting to AI 
agent (ongoing)

Can you analyze 

the data please?

Yes, the data shows high 

cellular heterogeneity, …. 



Challenges encountered in maintaining & upgrading DISCO

• Resource:
• Data server

• Computing server

• Hosting server

• Manpower
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A lot of fun being a computational biologist

Biology

AI
Big 
data



We are 
recruiting

• PhD students

• Research assistants

• Postdocs

• jinmiao@gmail.com

• micchenj@nus.edu.sg

• chen_jinmiao@bii.a-star.edu.sg
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