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cellular and intracellular that form a NECD-NICD 
heterodimer held together by noncovalent bonds 
between the N- and C-terminal halves of the entire 
domain. This heterodimeric form is the one present 
in the cell membrane. 

Notch ligands are also type I single-passage trans-
membrane proteins. The main class is characterized 
by three related structural motifs: an N-terminal DSL 
motif, specialized tandem EGF repeats and DELTA 
and OSM11-like proteins called the DOS domain. Both 
the DSL and DOS domains are involved in receptor 
binding. Proteins lacking DSL and DOS domains act as 
non-canonical ligands for Notch receptors (Table 1).11,12

2.  notch actIvatIon  
and transcrIptIonal eFFects

Activation of Notch receptors is mediated by a 
sequence of proteolytic events.12-15 Ligand binding 

leads to the cleavage of Notch by TACE (a TNF-a 
converting enzyme) of the ADAM (disintegrin and 
metalloprotease) family at site 2 (S2), which is lo-
cated within the NRR of NECD. S2 cleavage is key 
regulatory step in Notch activation. The clipping 
of the extracellular domain creates a membrane-
tethered intermediate called Notch extracellular 
truncation (NEXT). This intermediate is a substrate 
for γ-secretase, an intramembrane cleaving protease, 
which cleaves the truncate at sites 3 (S3) and 4 (S4). 
Gamma-secretase is composed of four membrane 
proteins: the catalytic component Presenilin 1 and 
Presenilin 2 and three limiting cofactors, Nicastrin, 
Pen2, and Aph1.16 At this point the NICD is free to 
translocate into the nucleus.

Under basal conditions, the DNA-binding protein 
CSL (CBF1/Suppressor of Hairless/LAG-1), also 
known as Rbp-Jκ in mice, is bound to DNA and 
interacts with transcription co-repressors.

table 1. Components and modifiers of the Notch pathway in mammals

component function type Effector

Receptor Notch Notch 1-4

Ligand DLS/DOS DLL-1, Jagged 1 and 2
DSL only DLL-3 and 4
DOS co-ligands DLK-1, DLK-2/EGFL9
Non-canonical DNER, MAGP-1 and 2, F3/Contactin 1, NB3/

Contactin 6

Nuclear effectors CSL DNA-binding transcription factor RBPjk/CBF-1
Transcriptional co-activator MAML1-3
Trancriptional co-repressors Mint/Sharp/SPEN, NcoR/SMRT, KyoT2

Receptor proteolysis Furin convertase (site 1 cleavage) PC5/6, Furin
Metaloprotease (Site 2 clevage) ADAM10/Kuzbanian, ADAM17/TACE
γ-secretase (site 3/site 4 cleavage) Presenilin 1 and 2, Nicastrin, APH-1a-c, PEN-2

Glycosyltranferase 
modifiers

O-fucosyl-transferase POFUT-1
O-glycosyl-transferase
β1,3-GlcNAc-tranferase Lunatic, Manic and Radical Fringe

Endosomal sorting/
Membrane Trafficking 
Regulators

Ring Finger E3 Ubiquitin ligase (ligand endocytosis) Mindbomb, Skeletrophin, Neutralized 1-2
Ring Finger E3 Ubiquitin ligase (receptor endocytosis) Deltex 1-4
HECT Domain E3 Ubiquitin ligase (receptor 
endocytosis)

Nedd4, Itch/AIP4

Negative regulator Numb, Numb-like, ACBD3
Neutralized inhibitors

NICD Degradation F-Box Ubiquitin ligase Fbw-7/SEL-10

Canonical target bHLH 
repressor genes

HES/ESR/HEY




