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Transcription factors, the proteins for regulation of
transcription

»Transcription factors are proteins that regulate transcription by binding to specific
seguence elements in regulatory genome regions such as promoters, enhancers etc.”

STAT3B/DNA COMPLEX
PDB: 1BG1
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TFClass: a hierarchy of TFs according their DNA binding e
domain (DBD)

* Proteins are built by modules,
protein domains

* Most TF have at least one DBD

* The DBDs can be sorted into
a few groups, e.q.
« Zinc finger
* Helix-turn-helix

* alpha-helices exposed
by beta-structures 5 STAT3B

* Immunoglobulin fold (1C7U) s 3 (1BG1)

Images taken from RCSB PDB, IDs in parentheses
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TFClass: The top level Superclasses

Search in TFClass: \T|

\

|Go to the search of TRANSFAC

Superclass: B, Class: [,
Family: @, Subfamily: B, Genus: E,

* Bl1 Basic domains
* B2 Zinc-coordinating DNA-binding domains
* B3 Helix-turn-helix domains

* Bs alpha-Helices exposed by beta-structures
» E6 Immunoglobulin fold

d S 8 beta-Sheet binding to DNA

* B9 beta-Barrel DNA-binding domains
* B0 Yet undefined DNA-binding domains

* B4 Other all-alpha-helical DNA-binding domains

» B17 beta-Hairpin exposed by an alpha/beta-scaffold

Classification of Transcription Factors in Mammalia

About TFClass

General

About beta-Sheet binding to DNA
Class description: The DNA-binding domains of this superclass bind to DNA through single extended strands or
beta-sheets.

Species within this Superclass:
40

Genera within this Superclass:
5
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The five levels of TFClass

Superclass: B, Class: H,
Family: @, Subfamily: E, Genus: 3,

w

BH1 Basic domains
B2 Zinc-coordinating DNA-binding domains
B3 Helix-turn-helix domains
B4 Other all-alpha-helical DNA-binding domains
B5 alpha-Helices exposed by beta-structures
¥ [@5.1 MADS box factors
~ [@5.1.1 Regulators of differentiation
v H5.1.1.1 MEF2
[H5.1.1.1.1 MEF2A
[H5.1.1.1.2 MEF2B
[H5.1.1.1.3 MEF2C
[H5.1.1.1.4 MEF2D
* [@5.1.2 Responders to external signals

w

w

w

-

* Names of the levels similar to the biological taxonomy

* Levels 1 - 4 are abstract, Genus relates to a gene

*  Mammalian orthologs of human TFs

* Pattern of the IDs similar to the EC numbers

* One number for each level, separated by a dot

77 1 1
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The species reports

| MEF2A |

Go to the search of TRANSFAC

-

r v

Superclass: B, Class: [,
Family: @, Subfamily: E, Genus: ©,

B1 Basic domains
B2 Zinc-coordinating DNA-binding domains
B3 Helix-turn-helix domains
B4 Other all-alpha-helical DNA-binding domains
B s alpha-Helices exposed by beta-structures
¥ [25.1 MADS box factors
~ [@5.1.1 Regulators of differentiation
~ H5.1.1.1 MEF2
| 65.1.1.1.1 MEF2A)
H5.1.1.1.2 MEF2B
[H5.1.1.1.3 MEF2C
[H5.1.1.1.4 MEF2D
* [@5.1.2 Responders to external signals
* [35.3 SAND domain factors
Be Immunoglobulin fold
B7 beta-Hairpin exposed by an alpha/beta-scaffold
Ba beta-Sheet binding to DNA
Eg beta-Barrel DNA-binding domains
B0 Yet undefined DNA-binding domains

{ General

Species within this Genus:
30

LOGO plot of the DNA binding sequence

_CTA=AAATA. .

Species specific reports

Jump to human, mouse or rat

Hint: You can rearrange the panels by drag-and-drop. The new arrangement will persist during your session.

Bos taurus

Synon!ms: cattle, domestic cow

Isoforms and DNA binding domain

Outlinks
« Ensembl gene: ENSBTAGO0000010649
« UniProt: A2VDZ3
Homo sapiens
Synonyms: human, man Isoforms and DNA binding domain
i
Outlinks — ==
(=X
« BioGPS: ENSGD0000068305 — -
« Ensembl gene: ENSGO0000068305 .
= ProteinAtlas: ENSGD0000068305 ( with antibody)
« TRANSFAC: T0S508
« UniProt: Q02078

Protein expression pattern:Show table

Callithrix jacchus

77 1 1
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The DBD in the Isoforms

| MEF2A |

| General

Go to the search of TRANSFAC

Species within this Genus:

30
Superclass: B, Class: [, LOGO plot of the DNA binding sequence
Family: @, Subfamily: E, Genus: ©, CTA A a
o »AAAT
* B1 Basic domains Isoforms and DNA hlndlng domain
* B2 Zinc-coordinating DNA-binding domains —
N o b )
B3 Helix-turn-helix dor_'nams o . Species specific reports GEIEPE-L
* B4 Other all-alpha-helical DNA-binding domains IS P
~ B5 alpha-Helices exposed by beta-structures Jump to human, mouse or rat GEIAEE
~ [E5.1 MADS box factors Hint: You can rearrange the paneld e P
~ [@5.1.1 Regulators of differentiation — GENE A
~ F5.1.1.1 MEF2 e atah
GEIAAEF
Outlinks —
I
« BioGPS: ENSG00000068305

+ Ensembl gene: ENSG0O0000068305

+ ProteinAtlas: ENSGO0000068305 ( with antibody)
« TRAMNSFAC: TD9508

» UniProt: Q02078

bl gene: ENSBTAGO0000010649
t: A2VDZ3

. . Isoforms and DNA binding domain
Protein expression pattern:Show table

qenen
T
qERrEY
e
oearms
qeare
ey
qease

« BioGPS: ENSG00000068305
« Ensembl gene: ENSGO0000068305
« ProteinAtlas: ENSGO00000068305 ( with antibody)

TRANSFAC: T09508
UniProt: Q02078

Protein expression pattern:Show table

Callithrix jacchus
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General information and LOGO plot of DNA binding site

|MEF2A |

| General |

Go to the search of TRANSFAC

Species within this Genus:
30

Superclass: B, Class: [, LOGO plot of the DNA binding sequence

’Family: [H, Subfamily: B, Genus: ©, ) CTA%AAATAA?

B1 Basic domains
* B2 Zinc-coordinating DNA-binding domains
* B3 Helix-turn-helix domains

Species specific re
+ B4 Other all-alpha-helical DNA-binding domains P pe P9 G I
~ B5 alpha-Helices exposed by beta-structures Jump to human, mouse or enera
~ 5.1 MADS box factors Hint: You can rearrange thg
~ [@5.1.1 Regulators of differentiation —
~ E5.1.1.1 MEF2 LA
55.1.1.1.1 MEF2A Svnomvms: cattie. domeetll | SPECIES Within this Genus:
E5.1.1.1.2 MEF2B synonyms: cattie. domesty
[H5.1.1.1.3 MEF2C En
[H5.1.1.1.4 MEF2D Outlinks
* [{5.1.2 Responders to external signals . Ensembl gene: E LOGO Plut of the DNA bl“dl“g sequence
* [45.3 SAND domain factors . UniProt: A2VDZ3!

* B Immunoglobulin fold
B17 beta-Hairpin exposed by an alpha/beta-scaffold

-

_CTA-aAAATA. .

* B8 beta-Sheet binding ta DNA Homo sapiens

* B9 beta-Barrel DNA-binding domains

* B0 Yet undefined DNA-binding domains Synonyms: human, man

Outlinks — pees

« BioGPS: ENSGO0000068305 p—— —
« Ensembl gene: ENSGO0000068305 .
« ProteinAtlas: ENSG00000068305 ( with antibody)
« TRANSFAC: T0S508
« UniProt: Q02078

Protein expression pattern:Show table

Callithrix jacchus
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Consensus seguence
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B 1 Basic domains

B2 Zinc-coordinating DNA-binding domains

B3 Helix-turn-helix domains

B4 Other all-alpha-helical DNA-binding domains
B5 alpha-Helices exposed by beta-structures

~ [@5.1 MADS box factors

T [@5.1.1 Requlators of differentiation
M ¥ 5.1.1.1 MEF2
[H5.1.1.1.1 MEF2A
[5.1.1.1.2 MEF2B
[5.1.1.1.3 MEF2C
E5.1.1.1.4 MEF2D
* [[5.1.2 Responders to external signals

| General

Consensus binding sequence
CTAAAAATAG

For: human, mouse, cow, dog

Species within this Subfamily:
37

Genera within this Subfamily:
4

LOGO plot of the DNA binding domain

bits

N = Wnw~©D Nﬂ"‘I‘lWhﬂﬂ

‘_'_'_‘_.'_'_‘_'_'_._

FASTA file of the LogoPlot

DNA binding dom
FASTA file

FASTA

Phylogenetic tree
Mammalia |Z]

webPRANK and iTOL

SRNEIS

2B

MEF

General

[
L

MEF2D

Species within this Genus:
30

LOGO plot of the DNA binding sequence

_CTA-aAAATA .

gudm(m =R 2D EmRQVTFTKRK KK AR SV TR TAT TTENSSRRT QT

LOGO plot of the DNA binding sequence E c

_CTAxaAATA _

LOGO plot of the DNA binding sequence

_CTAxaAAATA .

Phylogeny.fr and iTOL Phylogeny.fr and iTOL
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The upper levels of the hierarchy

| General

-

v v

L]

B 1 Basic domains
B2 Zinc-coordinating DNA-binding domains
B3 Helix-turn-helix domains
B4 Other all-alpha-helical DNA-binding domains
B5 alpha-Helices exposed by beta-structures
~ [@5.1 MADS box factors
T [@5.1.1 Requlators of differentiation
M ¥5.1.1.1 MEF2
[H5.1.1.1.1 MEF2A
[H5.1.1.1.2 MEF2B
[H5.1.1.1.3 MEF2C

[H5.1.1.1.4 MEF2D
* [[5.1.2 Responders to external signals

Consensus binding sequence
CTAAAAATAG

Predicted binding sites
For: human, mouse, cow, dog

Species within this Subfamily:
37

Genera within this Subfamily:
4

LOGO plot of the DNA binding domain

51.1.1_MEF2
3811CRKK QR |::DERNRQUTF TKRKFCLIKKAYELSVLCDCE AL | | FNssNLFQTAS
N T re e I R r R RNl AR AR RN R 3R 8 8859032852303 8RGRB ¢
FASTA file of the LogoPlot T
DNA binding domain Whole protein
FASTA FASTA file FASTA file

Phylogenetic tree
Mammalia | - |

webPRANK and iTOL Phylogeny.fr and iTOL

Phylogeny.fr and iTOL
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LogoPlot of the DBD
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B 1 Basic domains
B2 Zinc-coordinating DNA-binding domains
B3 Helix-turn-helix domains
B4 Other all-alpha-helical DNA-binding domains
B5 alpha-Helices exposed by beta-structures
~ [@5.1 MADS box factors
T [@5.1.1 Requlators of differentiation
M ¥5.1.1.1 MEF2
[H5.1.1.1.1 MEF2A
[H5.1.1.1.2 MEF2B

Ir= PSR RPN WYV

| General

Consensus binding sequence
CTAAAAATAG

Predicted binding sites
For: human, mouse, cow, dog

Species within this Subfamily:
37

Genera within this Subfamily:
4

LOGO plot of the DNA binding domain

?\EHKK Q| R|

bits

—0e N W k-

LOGO plot of the DNA binding domain

=10AKK L0

HFHﬂ'ﬂ'mlﬂrﬂ-

FASTA file of the LogoPlot

5.LL1_MEF2
AT A e

webPRANK and iTOL Phylogeny.fr and iTOL Phylogeny.fr and iTOL
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LogoPIot of the DBD

LOGO plot of th

5.LL1I_MEF2

DEROITF TR LRKAELOILCDCE AL SsFQS
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The upper levels of the hierarchy

| General

-

v v

L]

B 1 Basic domains
B2 Zinc-coordinating DNA-binding domains
B3 Helix-turn-helix domains
B4 Other all-alpha-helical DNA-binding domains
B5 alpha-Helices exposed by beta-structures
~ [@5.1 MADS box factors
T [@5.1.1 Requlators of differentiation
M ¥5.1.1.1 MEF2
[H5.1.1.1.1 MEF2A
[H5.1.1.1.2 MEF2B
[H5.1.1.1.3 MEF2C

[H5.1.1.1.4 MEF2D
* [[5.1.2 Responders to external signals

Consensus binding sequence
CTAAAAATAG

Predicted binding sites
For: human, mouse, cow, dog

Species within this Subfamily:
37

Genera within this Subfamily:
4

LOGO plot of the DNA binding domain

51.1.1_MEF2
3811CRKK QR |::DERNRQUTF TKRKFCLIKKAYELSVLCDCE AL | | FNssNLFQTAS
N T re e I R r R RNl AR AR RN R 3R 8 8859032852303 8RGRB ¢
FASTA file of the LogoPlot T
DNA binding domain Whole protein
FASTA FASTA file FASTA file

Phylogenetic tree
Mammalia | - |

webPRANK and iTOL Phylogeny.fr and iTOL

Phylogeny.fr and iTOL
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Phylogenetic analysis

Colored ranges
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Phylogenetic analysis

Colored ranges
| | MEF2A
| | MEF2B
|| MEF2C
|| MEF2D

» B2 Zinc-
* B3 Helix:
* E14 Othe
~ B5 alphs
MECERE

T @s.

vﬁ

' @s.

webPRANK and iTOL

Phylogeny.fr and iTOL

Phylogeny.fr and iTOL
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Upstream nodes

* Phylogenetic trees, LOGO plot
combined from the lower level

* Slim selection to control amount
data

~ B1 Basic domains
* [31.1 Basic leucine zipper factors (bZIP}
~ [31.2 Basic helix-loop-helix factors (bHLH)
» @1.2.1E2A
* @1.2.2 MyoD-ASC-related
~ [H1.2.3 Tal-related
v H1.2.3.1 TAL-HEN
H1.2.3.1.1 TAL1
H1.2312TAL?
[H1.2.3.1.3 LYL1
[H1.2.3.1.4 HEN1 (NHLH1)
[H1.2.3.1.5 HENZ {NHLH2)
v H1.2.3.2 TWIST
[H1.2.3.2.1 TWIST1
H1.2.3.2.2 TWIST2
[31.2.3.2.3 HAND1
[H1.2.3.2.4 HAND2
[H1.2.3.2.5 TCF15 (bHLH-EC2)
[H1.2.3.2.6 SCX
[H1.2.3.2.7 PTF1A
[H1.2.3.2.8 FIGLA (FIGalpha, FiGalpha1,
* H1.2.3.3 MESP
* El1.2.3.4 Neurogenin-ATO
* H1.2.3.5 BHLHAS

General

Consensus binding sequence
CAGCTG

Species within this Family:
41

Genera within this Family:
a7

LOGO piot of the DNA binding domain

1.2.3_Tal-related

4
03
£ ﬂnH ANRER RN AFcolBest
D CoswereseranTsere 2 gRANARER
EASTA file of the LogoPlot
DMA binding domain
FASTA EASTA file
T
% i)
v Y
i ,.!
Phylogenetic tree
Mammalia [ - | Phylogeny.fr and iTOL
\ ? /‘ /
\. y
/
webPRANK and iTOL
Phylogenetic tree
Mammalia Phylogeny.fr and iTOL

(slim selection) | 2

webPRANK and iTOL
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Whole protein
FASTA file

% S

Phylogeny.fr and iTOL

webPRANK and iTOL

Phylogeny.fr and iTOL
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Future plans

* Recent publications:
Wingender et al. Nucleic Acids Res

( 2 O 1 3 ] 2 O 1 5 ’ 2 O 1 8 ) Please rate the following possible features
(1 = not very important, 5 very important)

* Adding more species . . . ) S Noamwer
Get a TF census of a defined species ()
i D a ta b a S e d b a C ke n d Get species specific FASTA files L)
. M f t . Get FASTA files for a branch of the classification ()
O re u n C I O n S Query TFClass with a sequence ()
Use TFClass to evaluate a transcriptome ()
A RESTful interface to access the data of TFClass ()
O Fu n d I n g to a C h I eve Indication of other domains for TFs / species ()
_ I O n g tl m e O pe ra tl n g fT::::ill(i:\sgofthe history, e.g. if a family is split into two )
- n e W fe a t u re S :?It;lsusdi:ecr:?munity comments / discussions about TF- ()

— Please fill out the survey

* http://tfclass.bioinf.med.uni-goettingen.de
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Thank you!

TFClass is available at
http://tfclass.bioinf.med.uni-goettingen.de



