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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 normal 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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NOTCH2 intracellular domain regulates transcription ↗

Stable identifier: R-HSA-2197563

Compartments: nucleoplasm

In the nucleus, NICD2 forms a complex with RBPJ (CBF1, CSL) and MAML (mastermind). NICD2:RBPJ:MAML 
complex activates transcription from RBPJ-binding promoter elements (RBEs) (Wu et al. 2000). Besides NICD2, 
RBPJ and MAML, NOTCH2 coactivator complex likely includes other proteins, shown as components of the 
NOTCH1 coactivator complex. 
 
NOTCH2 coactivator complex directly stimulates transcription of HES1 and HES5 genes (Shimizu et al. 2002), both 
of which are known NOTCH1 targets. 
 
The promoter of FCER2 (CD23A) contains several RBEs that are occupied by NOTCH2 but not NOTCH1 
coactivator complexes, and NOTCH2 activation stimulates FCER2 transcription. Overexpression of FCER2 
(CD23A) is a hallmark of B-cell chronic lymphocytic leukemia (B-CLL) and correlates with the malfunction of 
apoptosis, which is thought be an underlying mechanism of B-CLL development. The Epstein-Barr virus protein 
EBNA2 can also activate FCER2 transcription through RBEs, possibly by mimicking NOTCH2 signaling (Hubmann 
et al. 2002). 
 
NOTCH2 coactivator complex occupies the proximal RBE of the GZMB (granzyme B) promoter and at the same 
time interacts with phosphorylated CREB1, bound to an adjacent CRE site. EP300 transcriptional coactivator is also 
recruited to this complex through association with CREB1 (Maekawa et al. 2008). NOTCH2 coactivator complex 
together with CREBP1 and EP300 stimulates transcription of GZMB (granzyme B), which is important for the 
cytotoxic function of CD8+ T-cells (Maekawa et al. 2008). 
 
There are indications that NOTCH2 genetically interacts with hepatocyte nuclear factor 1-beta (HNF1B) in kidney 
development (Massa et al. 2013, Heliot et al. 2013) and with hepatocyte nuclear factor 6 (HNF6) in bile duct 
formation (Vanderpool et al. 2012), but the exact nature of these genetic interactions has not been defined. 
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NICD2 binds RBPJ and MAML in the nucleus ↗

Location: NOTCH2 intracellular domain regulates transcription

Stable identifier: R-HSA-2197588

Type: binding

Compartments: nucleoplasm

In the nucleus, NICD2 forms a complex with RBPJ (CBF1, CSL) and MAML (mastermind). NICD2:RBPJ:MAML 
complex activates transcription from RBPJ-binding promoter elements (Wu et al. 2000).  
 
Besides NICD2, RBPJ and MAML, NOTCH2 coactivator complex likely includes other proteins, shown as 
components of the NOTCH1 coactivator complex. Since disruption of the RBPJ:NCOR corepressor and MAML-
mediated recruitment of transcriptional activators has not been studied in the context of NICD2, it is not shown here. 
More details are available in the pathway Signaling by NOTCH1. 
 
Many NOTCH-regulated genes have paired RBPJ-binding sites in their promoters, in head-to-head arrangement, and 
require cooperative formation of dimeric NOTCH transcription complexes for transcriptional activation (Nam et al. 
2007).

Followed by: NOTCH2 coactivator complex binds HES5 promoter, NOTCH2 coactivator complex and 
phosphorylated CREB1 bind GZMB promoter, NOTCH2 coactivator complex binds FCER2 promoter, 
NOTCH2 coactivator complex binds HES1 promoter
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NOTCH2 coactivator complex binds HES1 promoter ↗

Location: NOTCH2 intracellular domain regulates transcription

Stable identifier: R-HSA-2976716

Type: binding

Compartments: nucleoplasm

Inferred from: Notch2 binds Hes1 promoter (Mus musculus)

NOTCH2 intracellular domain, NICD2, as a part of the NOTCH2 coactivator complex, binds RBPJ elements in the 
promoter of HES1 gene (Shimizu et al. 2002).

Preceded by: NICD2 binds RBPJ and MAML in the nucleus

Followed by: NOTCH2 stimulates HES1 transcription
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NOTCH2 stimulates HES1 transcription ↗

Location: NOTCH2 intracellular domain regulates transcription

Stable identifier: R-HSA-2197562

Type: omitted

Compartments: nucleoplasm

Inferred from: Notch2 stimulates Hes1 transcription (Mus musculus)

NOTCH2 coactivator complex bound to RBPJ elements in the promoter of HES1 gene stimulates HES1 transcription 
(Shimizu et al. 2002).

Preceded by: NOTCH2 coactivator complex binds HES1 promoter
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NOTCH2 coactivator complex binds HES5 promoter ↗

Location: NOTCH2 intracellular domain regulates transcription

Stable identifier: R-HSA-2976726

Type: binding

Compartments: nucleoplasm

Inferred from: Notch2 binds Hes5 promoter (Mus musculus)

NOTCH2 intracellular domain, NICD2, as a part of the NOTCH2 coactivator complex, binds RBPJ elements in the 
promoter of HES5 gene (Shimizu et al. 2002).

Preceded by: NICD2 binds RBPJ and MAML in the nucleus

Followed by: NOTCH2 stimulates transcription of HES5
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NOTCH2 stimulates transcription of HES5 ↗

Location: NOTCH2 intracellular domain regulates transcription

Stable identifier: R-HSA-2197564

Type: omitted

Compartments: nucleoplasm

Inferred from: Notch2 stimulates transcription of Hes5 (Mus musculus)

NOTCH2 coactivator complex bound to HES5 promoter stimulates HES5 transcription (Shimizu et al. 2002).

Preceded by: NOTCH2 coactivator complex binds HES5 promoter

Literature references
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Editions
2013-01-11 Authored Orlic-Milacic, M.

2013-01-14 Edited Haw, R.

2013-04-25 Reviewed Ilagan, MXG., Boyle, S.

https://reactome.org Page 9

https://reactome.org/content/detail/R-HSA-2197564
https://reactome.org/content/detail/R-MMU-2197579
http://www.ncbi.nlm.nih.gov/pubmed/11866432
https://reactome.org


NOTCH2 coactivator complex binds FCER2 promoter ↗

Location: NOTCH2 intracellular domain regulates transcription

Stable identifier: R-HSA-2976742

Type: binding

Compartments: nucleoplasm

The promoter of FCER2 (CD23A) contains several RBPJ (CSL i.e. CBF) binding sites that are occupied by RBPJ 
transcription complexes that contain NICD2, but not NICD1. The association of NICD2 with RBPJ promoter 
elements of FCER2 gene was demonstrated by electromobility shift assays on nuclear extracts of human B-cell 
chronic lymphocytic leukemia (B-CLL) cells (Hubmann et al. 2002).

Preceded by: NICD2 binds RBPJ and MAML in the nucleus

Followed by: NOTCH2 stimulates transcription of FCER2 (CD23A)

Literature references
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NOTCH2 stimulates transcription of FCER2 (CD23A) ↗

Location: NOTCH2 intracellular domain regulates transcription

Stable identifier: R-HSA-2127285

Type: omitted

Compartments: plasma membrane, nucleoplasm

Transient transfection of a human pre-B-cell line REH with a vector encoding recombinant rat NICD2 induces 
endogenous FCER2 transcription. Overexpression of FCER2 (CD23A) is a hallmark of B-cell chronic lymphocytic 
leukemia (B-CLL) and correlates with the malfunction of apoptosis, which is thought be an underlying mechanism 
of B-CLL development. The Epstein-Barr virus protein EBNA2 can also activate FCER2 transcription through RBPJ 
promoter elements, possibly by mimicking NOTCH2 signaling (Hubmann et al. 2002).

Preceded by: NOTCH2 coactivator complex binds FCER2 promoter
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NOTCH2 coactivator complex and phosphorylated CREB1 bind GZMB promoter ↗

Location: NOTCH2 intracellular domain regulates transcription

Stable identifier: R-HSA-2976563

Type: binding

Compartments: nucleoplasm

Inferred from: Notch2 and phosphorylated Creb1 bind Gzmb promoter (Mus musculus)

GZMB (granzyme B) promoter contains several RBPJ binding elements (RBEs). NOTCH2 coactivator complex 
occupies the proximal RBE and at the same time interacts with phosphorylated CREB1, bound to an adjacent CRE 
site. EP300 transcriptional coactivator is also recruited to this complex through association with CREB1 (Maekawa 
et al. 2008).

Preceded by: NICD2 binds RBPJ and MAML in the nucleus

Followed by: NOTCH2 stimulates GZMB transcription

Literature references
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NOTCH2 stimulates GZMB transcription ↗

Location: NOTCH2 intracellular domain regulates transcription

Stable identifier: R-HSA-2976551

Type: omitted

Compartments: nucleoplasm, cytosol

Inferred from: Notch2 stimulates Gzmb transcription (Mus musculus)

NOTCH2 coactivator complex together with CREB1 and EP300 stimulates transcription of GZMB (granzyme B), 
which is important for the cytotoxic function of CD8+ T-cells (Maekawa et al. 2008).

Preceded by: NOTCH2 coactivator complex and phosphorylated CREB1 bind GZMB promoter

Literature references
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