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Outline: 

• Introduction of the BTB-zinc finger protein family

• BTB domain function and sequence conservation analysis

• Zinc finger motif prediction and analysis 



BTB domain exists in many protein families 

(Stogios et al., 2005)



BTB-zinc finger protein structure 

BTB domain: 

Function:  homodimerization domain

Zinc-finger domain: 

Function: DNA binding domain 
(Stogios et al., 2005)



BTB-zinc finger protein’s role in Drosophila 

deletion

(Pai et al., 2004)



Loop is important for 
enhancer-promoter interaction

(Fukaya et al., 2016)



Alignment of btb domain in Drosophila
MEGA alignment :



Secondary structure prediction of btb domain

Intersection of α-helix and β-sheet:



The mechanism of dimerization 
The hydrophobic residue on β-sheet keeps the dimerization：

β1 from one and β5 from the other 



The mechanism of dimerization 
Hydrophobic residue:



tBlastn for Cp190 in vertebrates
Results: negative

In Danio rerio:

In homo sapiens:

(https://blast.ncbi.nlm.nih.gov/Blast.cgi)



Part I summary:

• Btb domain is not conserved in sequence in the Drosophila.

• Hydrophobic residues are important for dimerization.

• Btb-zinc finger proteins are not conserved in sequence 
between vertebrates and invertebrates.



Structure of zinc-finger domain
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(From Teacher Luo) 

Cysteine and histidine interacts with Zn



Zinc-finger domain of CP190 alignment 

Shortcomings: Similar motifs doesn’t mean similar genes, for genes are not all conserved among the 
two species.

(https://blast.ncbi.nlm.nih.gov/Blast.cgi)



Zinc-finger domain motif prediction 

Anton Persikov and Mona Singh (2014) "De Novo Prediction of DNA-binding 
Specificities for Cys2His2 Zinc Finger Proteins". NAR, 42(1): 97-108. Epub 2013 
Oct 3.

A candidate protein in mammalian which has 
btb domain and zinc-finger domain. Then we 
take this as an example.

http://www.ncbi.nlm.nih.gov/pubmed/24097433


Motif mapped to the Genome 

10,000 results back(mapped to the hg19)

(http://meme-suite.org/tools/fimo)



Motif mapped to the Genome 
UCSC Galaxy: intersect interval. (Mapped to hg19.)  

(https://usegalaxy.org/)



Binding site analysis

Promoter: directly mediate transcription

Intergenic&intron: keep chromosome 
structure



Gene ontology analysis

(http://www.geneontology.org/page/go-enrichment-analysis)
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Conclusion:

• Btb domain is not sequenced-conserved but conserves in 
structure and function.

• Zinc finger motif prediction combined with chip-seq reveals 
some clues for conservation.



Future plan:

• Compare our prediction with zbtb family chip-seq data.

• Point mutation of the hydrophobic residue. 
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