i reoctome

Activation of the TFAP2 (AP-2) family of

transcription factors

S
i W reactome

Bogachek, MV., Dawid, IB., Orlic-Milacic, M., Weigel, R]., Zarelli, VE.

European Bioinformatics Institute, New Y ork University Langone Medical Center, Ontario Institute for Cancer
Research, Oregon Health and Science University.

The contents of this document may be freely copied and distributed in any media, provided the authors, plus the

institutions, are credited, as stated under the terms of Creative Commons Attribution 4.0 International (CC BY 4.0)
License. For more information see our license.

Thisisjust an excerpt of afull-length report for this pathway. To access the complete report, please download it at
the Reactome Textbook.

01/05/2024

https://reactome.org Page 1


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://reactome.org/license
https://reactome.org/download/current/TheReactomeBook.pdf.tgz
https://reactome.org

Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway annotations
are authored by expert biologists, in collaboration with Reactome editorial staff and cross-referenced to many
bioinformatics databases. A system of evidence tracking ensures that all assertions are backed up by the primary
literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the
results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining
knowledge from genomic studies, and by systems biologists building predictive models of hormal and disease
variant pathways.

The development of Reactome is supported by grants from the US National Institutes of Health (P41 HG003751),
University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and the European
Molecular Biology Laboratory (EBI Industry program).
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Activation of the TFAP2 (AP-2) family of transcription factors 7

Stable identifier: R-HSA-8866907

The helix-span-helix motif and the basic region of TFAP2 (AP-2) transcription factor family members TFAP2A,
TFAP2B, TFAP2C, TFAP2D and TFAP2E enable dimerization and DNA binding. AP-2 dimers bind palindromic
GC-rich DNA response elements that match the consensus sequence 5'-GCCNNNGGC-3' (Williams and Tjian
19914, Williams and Tjian 1991b). Most of the AP-2 binding sites slightly differ from the consensus, and individual
AP-2 family members may differ in their binding site preferences (McPherson and Weigel 1999, Orso et a. 2010).
Transcriptional co-factors from the CITED family interact with the helix-span-helix (HSH) domain of TFAP2 (AP-
2) family of transcription factors and recruit transcription co-activators EP300 (p300) and CREBBP (CBP) to
TFAP2-bound DNA elements. CITED2 shows the highest affinity for TFAP2 proteins, followed by CITED4, while
CITED1 interacts with TFAP2s with a very low affinity. Mouse embryos defective for CITED2 exhibit neural crest
defects, cardiac malformations and adrenal agenesis, which can at least in part be attributed to a defective Tfap2
transactivation (Bamforth et al. 2001, Braganca et al. 2002, Braganca et al. 2003). DNA binding and transcriptional
activity of TFAP2B homodimersisincreased by binding to YEATS4 (GASA4L) (Ding et al. 2006).
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TFAP2C translocates to the nucleus #

Location: Activation of the TFAP2 (AP-2) family of transcription factors
Stable identifier: R-HSA-8864577

Type: transition

Compartments: nucleoplasm, cytosol

TFAP2C [ ] »| TFAPC

nucleoplasm

nuclear envelope

TFAP2C:
WWOX
cytosol

Like other AP-2 (TFAP2) transcription factor family members, TFAP2C (AP-2 gamma) mainly localizes to the
nucleus. WWOX inhibits nuclear translocation of TFAP2C (Aqgeilan et al. 2004).

Followed by: AP-2 (TFAP2) transcription factors form homo- and heterodimers
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AP-2 (TFAP2) transcription factors form homo- and heterodimers 7
Location: Activation of the TFAP2 (AP-2) family of transcription factors

Stable identifier: R-HSA-8864278

Type: binding

Compartments: nucleoplasm

TFAP2

. TFAP2 homo-and

[]

heterodimers

nucleoplasm

AP-2 family transcription factors (TFAP2) bind palindromic DNA response elements as dimers. AP-2 family
members are able to form homo- and heterodimers through the interaction of their C-terminal helix-span-helix
(HSH) motifs. Both HSH motifs and centrally located basic regions are needed for DNA binding (Williams and
Tjian 19914, Williams and Tjian 1991b).

Preceded by: TEFAP2C translocates to the nucleus

Followed by: TFAP2B homodimer binds YEATS4, TFAP2 homo- and heterodimers bind CITED and
EP300/CREBBP
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TFAP2 homo- and heterodimers bind CITED and EP300/CREBBP ~
Location: Activation of the TFAP2 (AP-2) family of transcription factors

Stable identifier: R-HSA-8864307

Type: binding

Compartments: nucleoplasm

TFAP2 homo-and
heterodimers

CITED2,CITED4,
(CITED1) TFAP2 homo-and
~ heterodimers:CITED2,
P~| CITED4,(CITED1):EP300:
CREBBP
CREBBP
EP300

nucleoplasm

Transcriptional co-factors from the CITED family interact with the helix-span-helix (HSH) domain of TFAP2 (AP-
2) family of transcription factors and recruit transcription co-activators EP300 (p300) and CREBBP (CBP) to
TFAP2-bound DNA elements. CITED2 shows the highest affinity for TFAP2 proteins, followed by CITED4, while
CITED1 interacts with TFAP2s with a very low affinity. The interaction with CITED proteins was specifically
demonstrated for TFAP2A (AP-2 alpha), TFAP2B (AP2-beta) and TFAP2C (AP-2 gamma), and is extrapolated to
TFAP2D (AP2-delta) and TFAP2E (AP-2 epsilon) based on sequence similarity (Braganca et a. 2002, Braganca et
al. 2003). Mouse embryos defective for CITED2 exhibit neural crest defects, cardiac malformations and adrenal
agenesis, which can at least in part be attributed to defective Tfap2 transactivation (Bamforth et al. 2001).

Preceded by: AP-2 (TFAP2) transcription factors form homo- and heterodimers
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TFAP2B homodimer binds YEATS4 ~#

Location: Activation of the TFAP2 (AP-2) family of transcription factors
Stable identifier: R-HSA-8864595

Type: binding

Compartments: nucleoplasm

TFAP2B
homodimer
N/ . TFAP2B
homodimer: YEATS4
YEATS4

nucleoplasm

TFAP2B (AP-2 beta) binds YEATS4 (GAS41). Formation of the TFAP2B:YEATS4 complex increases DNA
binding and transcriptional activity of TFAP2B homodimers (Ding et al. 2006).

Preceded by: AP-2 (TFAP2) transcription factors form homo- and heterodimers
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