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Introduction to Essential Genes

Experimental detection methods: 

RNAi，

antiRNA，

CRISPR/Cas9，

transposon mutagenesis，

single gene knockout, etc.

Essential Genes: Genes that are 

crucial for the survival of an 

organism. These genes encode 

proteins and enzymes that play key 

roles in maintaining basic cellular 

functions, growth, and development. 

Impairment or loss of these genes 

may result in the inability of the 

organism to survive.



Development of the DEG Database

Established and maintained by 

the Bioinformatics Center of 

Tianjin University (TUBIC) since 

2004, the DEG database has 

accumulated information on 

essential genes identified at the 

whole-genome level in over 60 

prokaryotic species and more 

than 10 eukaryotic species. It is 

the earliest established, most 

comprehensive, and most 

influential database of essential 

genes.



Introduction to the DEG Database

The latest version, DEG 15.0, includes essential gene datasets obtained experimentally from 78 groups of 

bacteria, 35 groups of eukaryotes, and 2 groups of archaea. It incorporates modules for leading/lagging strands, 

subcellular localization distribution, KEGG and GO enrichment analysis.



Applications of the DEG Database

(1) Artificial genome design and construction

(2) Drug and vaccine design

(3) Analysis of the features of essential gene

(4) Prediction of essential genes

Reverse drug/vaccinology design process

Yan and Gao, CSBJ, 2020



Statistical Analysis of the DEG Data

• The number of essential genes in 

different species remains within a 

certain range and does not 

proportionally change with 

genome length.

• Essential genes and core genes 

largely overlap.



Conclusion

• Advances in experimental technology have facilitated the acquisition of essential 

gene data for multiple species.

• With the continuous accumulation of essential gene data, databases like DEG have 

been established.

• The DEG database plays an important role in various fields such as artificial genome 

design and construction, drug and vaccine design, analysis of essential gene features, 

and prediction of essential genes.

• The overlap between essential genes and core genes may play a more fundamental 

and critical role for organisms.

• Essentiality of genes is not an absolute concept; it depends on specific environments 

and contexts. The classification of essential genes may be an important direction for 

future research.
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iMeta: Integrated meta-omics to change the understanding of the biology and environment

“iMeta” is an open-access Wiley partner journal launched by scientists of the Chinese Academy of Sciences. iMeta aims to 
promote metagenomics, microbiome, and bioinformatics research by publishing original research, methods, or protocols, and 
reviews. The goal is to publish high-quality papers (Top 10%, IF > 15) targeting a broad audience. Unique features include video 
submission, reproducible analysis, figure polishing, APC waiver, and promotion by social media with 500,000 followers. Three 
issues were released in March, June , and September 2022.
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