The TRANSFAC® Database

Dating back as early as 1988, when the
first data collection of transcription
factors (TFs) and their binding sites was
published [Wingender, Nucleic Acids Res.
16:1879-1902, 1988], TRANSFAC® is the
oldest and most comprehensive
database on eukaryotic TFs. Since 1998,
it has been taken over for further
maintenance by BIOBASE GmbH, and
was merged later on with the resources
TRANSCompel (a database on composite
elements) and TRANSpro (a
comprehensive collection of promoters of
human and eight other genomes).

TRANSFAC ® is now also available under
the geneXplain platform, providing the
most comprehensive collection of TF
DNA-binding profiles available for the
state-of-the-art sequence analysis
implemented in the platform.

GeneXplain offers a one-stop shopping
solution for the platform together with
the TRANSFAC® database.

Applications

The most popular application of
TRANSFAC contents is the prediction of
potential transcription factor binding
sites (TFBSs). Its contents can also be
used to train own pattern finding
algorithms, or to mine the wealth of
information about transcription factors.

Further reading

Wingender, E. (2008) The TRANSFAC
project as an example of framework
technology that supports the analysis of
genomic regulation. Brief. Bioinform.
9:326-332.

About geneXplain

GeneXplain’s  mission is to provide a
comprehensive  platform for  bioinformatic,
systems biological and cheminformatic tools. The
raison d'étre of this platform is to assist
translational research in the life sciences, mainly
in the context of personalized medicine and
pharmacogenomics. We intend to make our
expertise available to academic and commercial
partners in collaborative research projects.

To achieve this, geneXplain offers:

The geneXplain platform to provide an
integrated and comprehensive workflow
management of a large number of “bricks”,
each providing a specific function in analyzing
biological data

In Silico Molecular Cloning (IMC) for handling
large-scale genome data

GenomeTraveler (GT) for handling next
generation sequencing (NGS) data

PASS and PharmaExpert for predicting
biological activities of compounds qualitatively

GUSAR for QSAR model building and
quantitative activity prediction
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TRANSFAC®: the database on eukaryotic transcription

_i
>
()
_.{
>!\

)

123456 78 K
ey features
Alo|1]29/0/0]0]12]17 y o o ) o ) ) )
clololol2e 111 161 * 34,000+ transcription factor binding site reports containing details from the primary literature for more than
Glohslololzs1l1a 300 species, with a focus on human, mouse, rat, yeast, and plants
Tl29/0/0|0|027|0]|7 AC R20g0s » 18,000+ transcription factor reports (including miRNAs), a subset of which provide GO functional
MATRICES 1D HSSMDRI_07 assignments, disease associations and expression pattern assignments
xx . . . . . .
DT 22.03.2007 (created); sra. » 2,300,000+ ChIP fragment reports that include the best scoring site prediction for the respective factor as
TH <0 convign(c) sibuseambt. well as downloadable sequences and gene lists
o » 277,000+ promoter reports including ChIP-chip/Seq based histone modification locations, transcription start
—— )[())éMDRl[multidrugresistancegenel);GEnE:GOﬂlﬂS3_ SlteS, and Slngle nUCIeOtlde pOIYmorphlsms (SNPS)
55 human, Homo sapiens + A pathway visualization tool for building custom regulatory networks out of experimentally demonstrated
1 )Oof yota; animalia; chordata; poda; mammalia; eutheria; primates factor-DNA and factor-factor interactions
CREB1 3 ‘ )I?;E( Promater
5Q gt GTGGGC H H
7 &2 /_.. s Site & promoter analysis
XX Binding Site Information 1+ ) . . . ) .
— £ GCBox “@j Using the rich library of 1600+ positional weight matrices of the TRANSFAC®
SITES SF-51 Geme Human ABCB1 (ATP-binding casseite, sub-arily B (DRTAP), mernber 1) database, DNA sequences can be scanned for potential transcription factor
oz Region o the gene  promote binding sites. One option for this is the proven tool Match™, which comes
BF T0075%; $p1; Quality: 3; Species: human, Homo|  sequanc: oTos0C FASTA along with a standard TRANSFAC ® license, or to use one of the new
SO 0130; KB-21. . Sedquence ype: DIVA sophisticated tools that are additionally provided by the geneXplain platform.
The StrUCture S0 3658; KB-3-1+UV. Position (relative to TSS unless stated) : from-31 to -23
s ]
The core Of TRANSFAC® MM direct gel shift Description: GC Box ﬂﬁ|‘|@|@\ ‘ | | | ‘ | | | | |“l A I bl t
MM functional analysis 0] B2 @[ &|& |55 [T 2] & TG )2 [[E| ) Research: test vailabli Y
comprises contents of two MM supershift (antibody binding) e ing oo, b [ o= Ao A .
domains: EUkaryotiC )COC(Thissitalsraqulredfnruv|rrad|atinn-dependa Eiu-ﬂill%;ji‘;'z‘wm:ssm"e“"‘“5‘ ’E‘MHMHM"’““ ‘ VSGR Q6 01 g SR TGT CT The most Up'tO'date version of TRANSFAC® can be
ipti . '/ obtained either
tra(;lscrlptlon bfa(ét_ors (TFS) )[()ETRANSPRU.HSAJ%BJ. Experimontal soureo af o factors feaos scsc o1 . oo T AATCC . - )
an TF binding sites o L4 REQ045631. s el ol ce vsarer G - for downloading as textual flat files, to have the
e e S oo || - o TAATTA.. & full content locally at your disposal;
u Z., Jin 5., Scotto K. . VSATF3_Q6
. . . . RT T tional activation of the MDRL by VSATF3_Q6.01 TG O GTF2RD1- - i i
Binding sites referring to RL 1m0 Chem. 2752975.085 (2000), | e et ATTA_ ';grkgnn“nf ”use thr?utghh theh gfer:]e)t(_plrz]alT_t platffoa?j !
the same TF are merged i Identifiers hediagodlll | (10000 ] na' : gt ulb e IC LI EEIC T IEVAROTIRES
into positional weight iy unique toolbox, or y _
matrices (PWM). A PWM e e S | [ - for online use of the familiar look-and-feel provided
reflects the frequency with which each nucleotide is v | I - by the BIOBASE server, or
ound in each position of the known and aligne s : Ve o1 any combination of these options.
found h position of the k d aligned TFBS N A bination of th t
and, thus, the base preference in each position. ||| == = e
T ——— Jtopgd e B FEEED BOnD| 2 e Y Y Y ) T
Transcription factors are classified based on the e [Elaa] e [ e e swe. X e e it R Tt et e X5 iR, 10 i
general properties of their DNA-binding domains. The ¢ o i || wea 0 e ol e e e = ==
most up-to-date and comprehensive TF vssen o1 oty © v suion L wowers on
r I:-) : p H [1] A0 10544760, Hu, 2, Jin, &, St g = ¢ e ,\CC’$ CT R POTENT E
ClaSSIflcatlon available has been included in the Chem 275 (4) 2978-85. (2000). VSBLIMP1_Q8 - pura bonuckeotle_sbonucesse metabols| |  ENSGIROOIIMZE NP - L3 I ]
i favssronon mom [ B e o P e —
geneXplain platform. s | [ —— TN | oo B . e = e E—
@W;‘“‘D;‘ o \emiosaez 1t et o A - e— -1 - = = - - o
Encyclopedic use & s s oo s = —
& ro sios optimized
T summary RP1IGS4A163. sy
TRANSFAC® ist the most comprehensive encyclopedia about eukaryotic transcription factors. The structural and Cramen oo cvmrcton || oo e = o .
functional properties of each factor are documented by extensive manual annotation from the scientific literature — i s _——
by the BIOBASE team. [Pl =
G pOiown Ensambi gones HemanGye panways asvoa
R Usroguanes Ensembl ganes FumanCyc pathe. ENEGINOC0RITTEY  AMTIA ‘3 = ] o
Individual TFBSs are documented including experimental details and a corresponding quality assessment. o s | | e e D ————————
Optimization_C0G5 | | xR
Overview of high-throughput data s ] e | =0 pEE|| [ s cotemns | e e | iy dactoton | G | 6ot | Gopbers | st Eovr | reue |
Trmes TF g ) ame: BSCLO00277TS ) L 1 | . . \ . 3
TRANSFAC® also documents HTP data on TF binding sites in eukaryotic genomes, usually from ChIP-chip or ChIP- '..:’an e S v S
seq experiments. These data are carefully selected and interpreted w.r.t. the binding regions and motifs found in e omge  vewgn  vege )
the corresponding data sets. s : g :




