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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
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BTB-zinc finger protein structure
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BTB domain: prorule annotation rule: PRU00037

Function: homodimerization domain

...............
Zinc-finger domain:

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



BTB-zinc finger protein’s role in Drosophila

Molecular Cell, Vol. 16, 737-748, December 3, 2004, Copyright ©2004 by Cell Press

The Centrosomal Protein CP190 Is a Component
of the gypsy Chromatin Insulator

(Pai et al., 2004)



Loop Is Important for
enhancer-promoter interaction
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Alignment of btb domain in Drosophila

MEGA alignment :

Protein Sequences
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Secondary structure prediction of btb domain

Intersection of a-helix and B-sheet:
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The mechanism of dimerization

The hydrophobic residue on 3-sheet keeps the dimerization :

B1 from one and 5 from the other




The mechanism of dimerization

Hydrophobic residue:




tBlastn for Cp190 in vertebrates

Results: negative

In Danio rerio:

Sequences producing significant alignments:

Select: All None Selected:0
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(https://blast.ncbi.nlm.nih.gov/Blast.cgi)



Part | 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)



Zinc-finger domain of CP190 alignment

Sequences producing significant alignments:
Select: All None Selected:0
it Alignments Lo

Max | Total Query E

Description Ident Accession
score score cover value

Homo sapiens zinc finger protein 236 (ZNF236), transcript variant 1. mRNA 358 928 97% 0.001 33% NM 001306089.1
Homo sapiens zinc finger protein 236 (ZNF236), transcript variant 2, mRNA 358 924 97% 0001 33% NM 0073453
Homo sapiens zinc finger and BTB domain containing 41 (ZBTB41), transcript variant 1. mRNA 354 354 97% 0002 36% NM 1943142
Homo sapiens zinc finger and BTB domain containing 41 (ZBTB41), transcript variant 2. non-coding RNA 350 350 97% 0003 36% NR 1351531
Homo sapiens zinc finger protein 423 (ZNF423) transcript variant 3, mRNA 339 643 97% 0006 27% NM 0013305331
Homo sapiens zinc finger protein 423 (ZNF423). transcript variant 1, mRNA 339 643 97% 0006 27% NM 0150694
Homo sapiens zinc finger protein 423 (ZNF423), transcript variant 2, mRNA 339 643 97% 0006 27% NM 0012716202
Homo sapiens zinc finger and BTB domain containing 26 (ZBTB26), transcript variant 2. mRNA 327 597 97% 0.019 29% NM 0013043631
Homo sapiens zinc finger and BTB domain containing 26 (ZBTB26). transcript variant 1. mRNA 327 597 97% 0.019 29% NM 0209243
Homo sapiens zinc finger and BTB domain containing 26 (ZBTB26), transcript variant 3. mRNA 327 597 97% 0.019 29% NM 001304364.1
Homo sapiens ovo like zinc finger 2 (OVOL2). transcript variant 1. mRNA 316 893 97% 0050 31% NM 0212203
Homo sapiens zinc finger protein 521 (ZNF521), transcript variant 2. mRNA 312 562 97% 0.068 31% NM 001308225
Homo sapiens zinc finger protein 521 (ZNF521). transcript variant 1. mRNA 312 562 97% 0.068 31% NM 015461.2

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

DNA Sequence Logo Generator

A DNA binding site predictor for Cys;His; Zinc Finger Proteins

20 A candidate protein in mammalian which has
btb domain and zinc-finger domain. Then we
take this as an example.
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Anton Persikov and Mona Singh (2014) "De Novo Prediction of DNA-binding
Specificities for CysZHisZ Zinc Finger Proteins”. NAR, 42(1): 97-108. Epub 2013
Oct 3.



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

10,000 results back(mapped to the hgl9)

name
chrl
chr5
chrb
chrll
chrl3
chrl9
chr22
chr6
chr6
chrl
chr6
chrl6
chrl6
chr8

start
121484880
134260230
134262786
10531048
108594574
41769928
21271467
58777233
37151230
121485197
43027215
72127617
33963105
70602577

stop strand
121484889 -
134260239 +
134262795 +
10531057 +
108594583 +
41769937 -
21271476 +
58777242 -
37151239 +
121485206 +
43027224 -
72127626 +
33963114 +
70602586 -

1«’)~

score

4.95556

3.8
3.37778
3.33333
2.73333
2.62222
2.55556
2.51111
2.26667
217778
2.13333
2.11111
1.95556
1.95556

Motif mapped to the Genome

FIMO

Fnd Individual Motif Occurences

p-value

1.14E-10
2.88E-10
4.48E-10
4.73E-10
9.20E-10
9.97E-10
1.07E-09
1.15E-09
1.73E-09
1.97E-09
2.11E-09
2.23E-09
2.72E-09
2.72E-09

g-value sequence
0.663 TTTTCTGCCA
0.685 ATTGGTGCGG
0.685 ATGACTGCGC
0.685 TTTCTTGCCA
0.747 attcctgctg
0.747 TTTCCTGCGC
0.747 TTTCCTGCCA
0.747 TTTTCTGCCG
0.747 TTTCCTGCCC
0.747 atttcagccg
0.747 TTTTCTGCCC
0.747 TTTCCTGCCC
0.747 tttagtgcca
0.747 ATTTCTGCCC

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



UCSC Galaxy: intersect interval. (Mapped to hgl9.)

|Gene Name
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LOC101928068

SUSD1
MCM3
GABRR2
EDNZ2
WDR66
HIST1H4H
ZNF277
TAS2R40
PSMD8
RCAN3AS
STXBP5
C2CD4A
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promoter-TSS (NM_0013(protein-coding
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Intergenic protein-coding

Detailed Annotation
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MERS89|LTR|ERV1
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Intergenic
L1MS5|LINE|L1
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CpG-13646
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Motif mapped to the Genome

Distance to TSS

2931
-38125
4169
-31
-6030
51881
9104
-35819
120
-6760
-11848
-209
-864
4910
-585
6404
-65340
203709
-6717
-127
20265
37552
1993
-78617

(https://usegalaxy.org/)



Binding site analysis

Binding site analysis

Promoter: directly mediate transcription
3008

Intergenic&intron: keep chromosome
structure

#3’UTR ®m5UTR =exon intergenic mintron mnon-coding mpromoter mTSS
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(http://www.geneontology.org/page/go-enrichment-analysis)



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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