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Acoustic tumor is the most common tumor originating from cerebellopontine angle. Acous-
tic tumor is benign and main origin of this tumor is vestibular nerve. This tumor arises in
Schwann cell (SC) and is encapsulated. Recently, the tumor is called vestibular schwannoma
(VS). VS is classified to two type by epidemiology, sporadic form and neurofibromatosis type
2 (NF2). NF2 is autosomal dominant inherent disorder. This tumor is characterized bilateral
VS, brain tumors such as meningioma and ependymoma, and spinal or cranial nerve schwanno-
ma. Genetic studies suggested that NF2 is caused by abnormality or mutation of NF2 gene in
chromosome 22q12. Both of them are known to develop the tumor by mutation of NF2 gene.
Merlin is the cytoskeletal protein product of the NF2 tumor suppressor gene that mediates cell
to cell contact information to regulate SC proliferation and survival. And merlin is highly ho-
mologous to ERM proteins. Merlin function is regulated by its conformation, adopting an in-
active, growth permissive state following serine 518 (S518) phosphorylation. In NF2 patients,
the precise mechanisms of developing the VS are unclear. But, the abnormalities of merlin are
confirmed by many studies. And now, a lot of research about merlin function is progressing.
In this study, the author would introduce about merlin (structure, function, molecular pathway,
tumorigenesis and regulation) which leads to VS and molecular studies about merlin, and sug-
gest the future direction of research.
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Fig. 1. Diagram of merlin domains. The N-terminal FERM domain
is divided into three subdomains (A, B and C). The helical domain
and C-terminal domain are also indicated. The three subdomains
in the FERM domain are deflned by this crystallographic analysis
[From Shimizu et al. (2001)]."
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Fig. 2. Interactions of merlin. Merlin is phosphorylated and inacti-
vated by Rac1/Pak and is dephosphorylated by myosin phospha-
tase, allowing it to locate at the cell membrane. ECM: extracellular
matrix, ERK: extracellular signal-regulated kinase, MEK: MAPK/Erk
kinase, Pak: p21 activated kinase [From Welling et al. (2007)1.2
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Fig. 3. Models of merlin-dependent membrane receptor distribution
in flies and mammails. In flies, loss of merlin and the related tumor
suppressor expanded yield increased surface abundance of and
signaling from EGFR, suggesting that merlin might normally pro-
mote receptor clearance (endocytosis and degradation) or inhibit
receptor recycling (A). In mammalian cells, loss of merlin yields per-
sistent EGFR internalization and signaling at high cell density, which
does not occur in confluent wild-type cells, indicating that Merlin nor-
mally prevents EGFR endocytosis and signaling upon cell to cell
contact (B). NHERF-1 is required for merlin-EGFR interaction in
mammalian cells. Merlin also complexes with both EGFR and E-
cadherin upon cell to cell contact, which could facilitate the estab-
lishment of stable adherens junctions. We believe that the appar-
ently contradictory conclusions of the fly and mammalian studies
can be reconciled through the model shown in Fig. 3C. This model
posits that the primary function of merlin is to direct EGFR to a spe-
cific membrane compartment from which it is poised to use a partic-
ular endocytic pathway [From McClatchey et al. (2009)]. EGFR:
epidermal growth factor, NHERF-1: Na'/H" exchange regulatory
factor 1.
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