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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 research-
ers, and molecular biologists to interpret the results of high-throughput experimental studies, by bioin-
formaticians 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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InlB-mediated entry of Listeria monocytogenes into host cell ↗

Stable identifier: R-HSA-8875360

Diseases: listeriosis

InlB, a cell wall protein of Listeria monocytogenes, binds MET receptor, acting as an HGF agonist (Shen 
et al. 2000, Veiga and Cossart 2005). Listeria monocytogenes InlB proteins dimerize through their leu-
cine-rich repeat regions (LRRs), promoting dimerization of MET receptors that they are bound to (Ferra-
ris et al. 2010). InlB-induced MET receptor dimerization is followed by MET trans-autophosphorylation 
and activation of downstream RAS/RAF/MAPK signaling and PI3K/AKT signaling (Niemann et al. 2007, 
Ferraris et al. 2010). InlB-bound phosphorylated MET receptor recruits the E3 ubiquitin ligase CBL 
through GRB2. CBL-mediated monoubiquitination of InlB-bound MET promotes endocytosis and entry of 
Listeria monocytogenes to host cells (Veiga and Cossart 2005). CIN85 is necessary for endocytosis-medi-
ated entry of Listeria monocytogenes triggered by CBL-mediated monoubiquitination of MET (Veiga and 
Cossart 2005). Proteins involved in clathrin-mediated endocytosis EPS15 and HGS (Hrs) are both neces-
sary for CBL and MET-mediated entry of Listeria monocytogenes into host cells (Veiga and Cossart 2005).

A potential coreceptor role of CD44 in InlB-mediated MET activation is contradictory (Jung et al. 2009, 
Dortet et al. 2010).
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InlB binds MET ↗

Location: InlB-mediated entry of Listeria monocytogenes into host cell

Stable identifier: R-HSA-8875371

Type: binding

Compartments: cell wall, plasma membrane

Diseases: listeriosis

InlB, a cell wall protein of Listeria monocytogenes, binds MET receptor, acting as an HGF agonist. InlB 
interacts with the extracellular portion of MET via two interfaces: the leucine rich repeat region (LRR) of 
InlB interacts with the Ig1 repeat of MET, while the inter-repeat (IR) region of InlB interacts with the 
Sema domain of MET (Shen et al. 2000, Veiga and Cossart 2005, Niemann et al. 2007).

Followed by: InlB promotes MET dimerization
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InlB promotes MET dimerization ↗

Location: InlB-mediated entry of Listeria monocytogenes into host cell

Stable identifier: R-HSA-8876210

Type: binding

Compartments: plasma membrane, cell wall

Diseases: listeriosis

Listeria monocytogenes InlB proteins dimerize through their leucine-rich repeat regions (LRRs), promot-
ing dimerization of their associated MET receptors (Ferraris et al. 2010).

Preceded by: InlB binds MET

Followed by: InlB:MET dimer trans-autophophorylates
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InlB:MET dimer trans-autophophorylates ↗

Location: InlB-mediated entry of Listeria monocytogenes into host cell

Stable identifier: R-HSA-8876230

Type: transition

Compartments: cytosol, plasma membrane, cell wall

Diseases: listeriosis

MET bound to Listeria monocytogenes InlB protein undergoes trans-autophosphorylation. Phosphoryla-
tion at tyrosine residues Y1234 and Y1235 in the activation loop of the kinase domain of MET was spe-
cifically demonstrated. As InlB-activated MET activates downstream signaling by ERKs (MAPKs) and 
PI3K/AKT, MET is presumably phosphorylated on GRB2 and GAB1 docking sites Y1349 and Y1356, re-
spectively (Niemann et al. 2007, Ferraris et al. 2010).

Preceded by: InlB promotes MET dimerization

Followed by: CBL binds InlB-activated MET
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CBL binds InlB-activated MET ↗

Location: InlB-mediated entry of Listeria monocytogenes into host cell

Stable identifier: R-HSA-8876240

Type: binding

Compartments: plasma membrane, cell wall, cytosol

Diseases: listeriosis

GRB2 is needed for the recruitment of CBL to the complex of Listeria monocytogenes InlB protein and 
phosphorylated MET receptor (Veiga and Cossart 2005).

Preceded by: InlB:MET dimer trans-autophophorylates

Followed by: InlB-activated MET phosphorylates CBL
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InlB-activated MET phosphorylates CBL ↗

Location: InlB-mediated entry of Listeria monocytogenes into host cell

Stable identifier: R-HSA-8876246

Type: transition

Compartments: plasma membrane, cell wall, cytosol

Diseases: listeriosis

Inferred from: MET phosphorylates CBL (Homo sapiens)

Binding of InlB to MET receptor induces CBL phosphorylation on tyrosine residue(s). Based on the ana-
logy with HGF-induced MET signaling, MET receptor activated by binding of the Listeria monocytogenes 
protein InlB phosphorylates CBL, promoting stronger interaction of CBL with MET (Peschard et al. 2001, 
Petrelli et al. 2002).

Preceded by: CBL binds InlB-activated MET

Followed by: CBL monoubiquitinates InlB-bound MET
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CBL monoubiquitinates InlB-bound MET ↗

Location: InlB-mediated entry of Listeria monocytogenes into host cell

Stable identifier: R-HSA-8876258

Type: transition

Compartments: plasma membrane, cell wall, cytosol

Diseases: listeriosis

CBL promotes monoubiquitination of MET receptor that is activated by binding of the Listeria monocyto-
genes cell wall protein InlB. CBL-mediated monoubiquitination of MET promotes endocytosis and entry 
of Listeria monocytogenes into host cells (Veiga and Cossart 2005).

Preceded by: InlB-activated MET phosphorylates CBL

Followed by: CBL recruits CIN85:endophilin complex to InlB-bound MET

Literature references

Veiga, E., Cossart, P. (2005). Listeria hijacks the clathrin-dependent endocytic machinery to invade mammalian cells. 
Nat. Cell Biol., 7, 894-900. ↗

Editions
2016-06-14 Authored Orlic-Milacic, M.

2016-10-25 Reviewed Schwerk, C.

2016-10-26 Edited Orlic-Milacic, M.

https://reactome.org
https://reactome.org/content/detail/R-HSA-8876258
http://www.ncbi.nlm.nih.gov/pubmed/16113677


https://reactome.org Page 9

CBL recruits CIN85:endophilin complex to InlB-bound MET ↗

Location: InlB-mediated entry of Listeria monocytogenes into host cell

Stable identifier: R-HSA-8876255

Type: binding

Compartments: plasma membrane, cell wall, cytosol

Diseases: listeriosis

Inferred from: CBL recruits CIN85:endophilin to ubiquitinated MET (Homo sapiens)

CIN85 is necessary for endocytosis-mediated entry of Listeria monocytogenes triggered by CBL-mediated 
monoubiquitination of MET receptor activated by binding to the bacterial cell wall protein InlB (Veiga et 
al. 2005). Based on the analogy with HGF-activated MET signaling (Petrelli et al. 2002), CBL recruits the 
complex of CIN85 and endophilin to Listeria-engaged MET.

Preceded by: CBL monoubiquitinates InlB-bound MET

Followed by: EPS15 and HGS bind CBL-monoubiquitinated MET engaged with Listeria InlB
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EPS15 and HGS bind CBL-monoubiquitinated MET engaged with Listeria InlB ↗

Location: InlB-mediated entry of Listeria monocytogenes into host cell

Stable identifier: R-HSA-8876262

Type: binding

Compartments: plasma membrane, cell wall, cytosol

Diseases: listeriosis

Inferred from: EPS15 and HGS bind ubiquitinated MET (Homo sapiens)

Proteins involved in clathrin-mediated endocytosis EPS15 and HGS (Hrs) are both necessary for CBL and 
MET-mediated entry of Listeria monocytogenes into host cells (Veiga and Cossart 2005). Based on the 
analogy with HGF-activated MET signaling (Bache et al. 2003, Row et al. 2005, Parachoniak et al. 2009), 
HGS and EPS15, in complex with STAM proteins, bind to MET receptor monoubiquitinated by CBL upon 
MET receptor activation by the Listeria monocytogenes InlB protein.

Preceded by: CBL recruits CIN85:endophilin complex to InlB-bound MET
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