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Abstract

The small GTPase Rab27a is a member of the Rab family
that is involved in membrane trafficking in various kinds
of cells. Rab27a has GTP- and GDP-bound forms, and
their interconversion regulates intracellular signaling
pathways. Typically, only a GTP-bound GTPase binds its
specific effectors with the resulting downstream signals
controlling specific cellular functions. We previously
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identified novel Rab27a-interacting proteins. Surprisingly,
some of these proteins interacted with GDP-bound
Rab27a. The present study reviews recent progress
in our understanding of the roles of Rab27a and its
effectors in the secretory process. In pancreatic p-cells,
GTP-bound Rab27a regulates insulin secretion at the pre-
exocytotic stages via its GTP-specific effectors such as
Exophilin8/Slac2-c/MyRIP and Slp4/Granuphilin. Glucose
stimulation causes insulin exocytosis. Glucose stimulation
also converts Rab27a from its GTP- to its GDP-bound
form. GDP-bound Rab27a interacts with GDP-specific
effectors and controls endocytosis of the secretory
membrane. Thus, Rab27a cycling between GTP- and
GDP-bound forms synchronizes with the recycling of
secretory membrane to re-use the membrane and keep
the p-cell volume constant.

Key words: Insulin; Exocytosis; Endocytosis; Rab27a;
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Core tip: The small GTPase Rab27a is a member of
the Rab family that is involved in membrane trafficking
in pancreatic B-cells. GTP-bound Rab27a regulates
insulin secretion at pre-exocytotic stages via its GTP-
specific effectors such as Exophilin8/Slac2-c/MyRIP
and Slp4/Granuphilin. Glucose stimulation causes
insulin exocytosis. Glucose stimulation also converts
Rab27a from its GTP- to its GDP-bound form. GDP-
bound Rab27a interacts with GDP-specific effectors and
controls endocytosis of the secretory membrane. Thus,
Rab27a cycling between GTP- and GDP-bound forms
synchronizes with the recycling of secretory membrane
to re-use the membrane and keep the B-cell volume
constant.
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INTRODUCTION

Diabetes mellitus is defined as chronic hyperglycemia
due to relative insulin deficiency. Impairment of
secretory activity in pancreatic g-cells plays an important
role in the pathogenesis of this disease. In particular,
decreased output in the early phase of glucose-induced
insulin release precedes the onset of type 2 diabetes
mellitus™?*. Insulin secretion from pancreatic p-cells
is finely tuned for glucose homeostasis by multiple
physiological factors such as nutrients, hormones and
neurotransmitters. Some of these factors induce or
enhance insulin release whereas others decrease it,
thereby enabling sophisticated glucose regulation. One
characteristic of this regulation in pancreatic p-cells is
the control of secretion by several nutrients. Glucose,
the most important insulin secretagogue, stimulates
insulin secretion mainly by the generation of ATP via
glucose metabolism, although there appear to be other
signaling pathways involved that have not been fully
identified.

The insulin secretory process comprises insulin
synthesis and its packaging into secretory granules,
granule transport in the cytoplasm, interaction with the
cell membrane, exocytosis as a result of an increase in
cytoplasmic Ca®*, endocytosis and retrograde transport.
The present study reviews recent progress in our
understanding of the roles of the small GTPase Rab27a
and its effectors in the secretory process.

SMALL GTPASE CYCLE

Small GTPases are GTP-binding proteins with molecular
masses ranging from 20 to 30 kDa. These proteins,
comprising Ras, Rho, Rab, Ran and Sar/Arf, are expressed
in almost all eukaryotic cells and participate in a wide
variety of cellular functions including proliferation,
cytoskeletal rearrangement and intracellular transport®’.
Small GTPases have GTP- and GDP-bound forms, and
their interconversion regulates intracellular signaling
pathways (Figure 1). Typically, only the GTP-bound small
GTPase binds its specific effectors and the resulting
downstream signals control specific cellular functions™.
Therefore, GTP- and GDP-bound small GTPases are
considered as active and inactive forms, respectively.
The activation of small GTPases is modulated by
guanine nucleotide exchange factors (GEFs), GTPase-
activating proteins (GAPs), and GDP-dissociation
inhibitors (GDIs). Small GTPases localize in the cytosol
as a GDP-bound form under unstimulated conditions.
Cell stimulation recruits GDP-bound small GTPases to
the vicinity of the plasma membrane and converts them
to the GTP-bound form through the action of GEFs'*.
These GTP-bound forms interact with their specific
effectors and transduce signals. GAPs promote the
intrinsic GTPase activity of small GTPases and induce
the conversion of the GTP- to the GDP-bound form™®.,
GDIs form a complex with GDP-bound small GTPases
and induce their intracellular redistribution from the
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plasma membrane to the cytosol”,

RAB27A

The Rab family, which consists of more than 60
members, regulates membrane trafficking!'>**!. Rab27
is a Rab-family member that controls vesicle transport
in various kinds of cells'*?!. There are two isoforms of
Rab27; Rab27a and Rab27b. Mutations in Rab27a
have been reported to cause Griscelli syndrome™*,
This disorder results in pigment dilution in the skin and
the hair. The same symptoms are observed in ashen
mice with a natural mutation in Rab27a"". To date,
three forms of Griscelli syndrome have been reported.
Mutations in Myosin Va'*'**® Rab27al**'* and its
effector Slac2-a/melanophilint*®*” cause type 1 (GS1),
type 2 (GS2), and type 3 (GS3) Griscelli syndrome,
respectively. These proteins play an important role in
melanosome transport in melanocytes. Peripheral
melanosome distribution is regulated by the molecular
motor protein myosin Va. GTP-bound Rab27a localizes
on the surface of melanosomes where it interacts with
Slac2-a/melanophilin. Since Slac2-a/melanophilin binds
myosin Va, this complex functions as a linker protein
between the melanosome and the motor protein™®**2,
GTP-bound Rab27 also interacts with another effector
protein Slp2-a, thereby regulating docking of the
melanosome to the plasma membrane'®!.

Griscelli syndrome also results in immunodefici-
ency™ "), Exocytosis of granzyme-A-containing granules
is decreased in ashen mice cytotoxic T lymphocytes™* >,
Although both Rab7 and Rabl1 are also present on the
surface of these granzyme-A-containing granules, Rab27a
is the main regulator of granule exocytosis®®®. Indeed,
GTP-bound Rab27a interacts with phosphatidylinositol
4,5-bisphosphate (PIP:) via its effector protein Munc13-4
and regulates the docking of the granules to the
synapse. These results suggest that Rab27a regulates
the secretion of lytic granules in cytotoxic T lymphocytes.

Rab27b, a closely related isoform of Rab27a, also
participates in intracellular transport and secretion.
Rab27b and its effector proteins including Slac2-c and
Slp4-a are expressed in parotid acinar cells'””, In these
cells, GTP-bound Rab27a interacts with both Slac2-c and
Slp4-a. Amylase release was inhibited when streptolysin
O-permeabilized cells were treated with anti-Slac2-c
antibody®®. Amylase release was also inhibited when
the Rab27b/Slp4-a complex was dissociated with a
GST-SIp4-a-linker™!. Isoproterenol (IPR) stimulation
promoted intracellular redistribution of Slac2-c from the
cytosol to a luminal site™. Since Slac2-c potentially
interacts with Myosin Va, it is possible that the Rab27b/
Slac2-c complex regulates F-actin-dependent intracellular
transport of secretory vesicles. In contrast, the
intracellular distribution of Slp4-a was not changed in the
presence or absence of IPR stimulation™. The Rab27b/
Slp4-a complex may regulate docking of the secretory
vesicles to the membrane®®!l,

Amylase is also released from pancreatic acinar
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Figure 1 Small GTPase GTP/GDP cycle. Small GTPases localize in the
cytosol as a GDP-bound form under unstimulated conditions. Cell stimulation
recruits GDP-bound small GTPases to the vicinity of the plasma membrane and
converts these proteins to the GTP-bound form through GEF activity. The GTP-
bound form interacts with its specific effectors and thereby transduces signals.
GAPs promote the intrinsic GTPase activity of small GTPases and induce
conversion of the GTP- to the GDP-bound form. GDIs form a complex with
GDP-bound small GTPases and induce their intracellular redistribution from the
plasma membrane to the cytosol. GEFs: Guanine nucleotide exchange factors;
GAPs: GTPase-activating proteins; GDIs: GDP-dissociation inhibitors.

cells in which Rab27b is localized on the surface of
zymogen granules®®, Rab27b-Q78L, a constitutively
active Rab27b mutant, enhances amylase release. In
contrast, Rab27b-N133I, a dominant negative mutant,
inhibits amylase release. These results suggest that
Rab27b regulates amylase release in pancreatic acinar
cells. Exophilin7/SIp1/JFC1 is a GTP-bound Rab27a
interacting protein. The number of zymogen granules
was increased in the pancreatic acinar cells of fasted
Exophilin7/Slp1/IFC1-KO mice®®. Moreover, amylase
release was promoted in pancreatic acinar cells from
Exophilin7/Slp1/JFC1-KO mice that were treated with
carbamylcholine chloride or cholecystokinin-8, which
mimic fed conditions. Thus, Rab27b may be involved in
amylase release via Exophilin7/Slp1/JFC1 in pancreatic
acinar cells.

Rab3a, which has the highest homology to Rab27, is
highly expressed in synaptic vesicles””. In PC12 cells,
Rab27a and Rab3a are co-localized on the surface of
dense-core granules®™", Silencing of both Rabs caused
a significantly greater decrease in the number of these
granules docked to the plasma membrane compared to
silencing of either Rab alone. Since, Rab27a and Rab3a
interact with the same effector proteins, these Rabs
must cooperatively regulate the docking step of dense-
core granules. In contrast, each of these Rabs has a
specific function in pancreatic B-cells™. Rab3a-GAP
inhibited the dot-like distribution of Rab3a in the insulin-
secreting p-cell line MIN6. In contrast, the distribution
of Rab27a was not changed in Rab27a-GAP expressing
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Figure 2 Schematic model of GTP-bound Rab27a function in pancreatic
B-cells. Insulin-containing granules transported in the cytoplasm attach
to the inner surface of the cell membrane (docking). The contents of both
docked and undocked granules are eventually released following elevation
of intracellular Ca® levels. GTP-bound Rab27a regulates insulin secretion by
modulating the granule transport and docking steps via its effector proteins.
Residents are granules that are pre-docked to the plasma membrane before
fusion. Passengers are granules that fused without stably docking. Visitors are
granules that remain near the plasma membrane for some time before fusion.

cells. Furthermore, whereas Rab3a is localized on
insulin granules as a GTP-bound form, the Rab27a on
these granules is present as both GTP- and GDP-bound
forms. Moreover, these Rabs direct unique kinetic and
functional properties of the exocytic pathway.

RAB27A IN PANCREATIC -CELLS

Rab27a is highly expressed in pancreatic p-cells and is
involved in insulin secretion®®. In ashen mice, blood
glucose levels after a glucose load were higher, and
insulin secretion in response to high glucose was lower
than that in control mice. Interestingly, the decrease
in insulin secretion was specific to glucose stimulation.
These data suggest that Rab27a signaling in pancreatic
B-cells is glucose-specific.

Insulin granules that are synthesized in pancreatic
B-cells are eventually released by exocytosis via a series
of stages (Figure 2). Granules that are transported in
the cytoplasm attach to the inner surface of the cell
membrane (docking). The contents of both docked and
undocked granules are eventually released following
elevation of intracellular Ca®* levels. The granules are
categorized into three typest®~®, Residents are granules
that are pre-docked to the plasma membrane before
fusion. Passengers are granules that fused without
stably docking. Visitors are granules that remain near
the plasma membrane for some time before fusion.
GTP-bound Rab27a regulates insulin secretion by
modulating the transport and docking steps of insulin
granules via its effector proteins (Table 1)®°*!, To date,
Exophilin8/Slac2-c/MyRIP, Slp4/Granuphilin, Exophilin7/
SIp1/JFC1 and Exophilinl/Rabphilin3A are known to
act as GTP-dependent Rab27a effectors in pancreatic
p-cells. Exophilin8/Slac2-c/MyRIP possesses a potential
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Table 1 GTP-bound Rab27a effectors in pancreatic B-cells

GTP-bound Rab27a effectors
Exophillin8/Slac2-c/ MyRIP

Interacting proteins Function

Myosin Va, Actin, PKA Translocation

Slp4/Granuphilin Munc18-1, Docking
Syntaxinla,Myosin Va

Noc2 Munc13-1 -

Exophilin7/Slp1/JFC1 - Docking

Exophilinl/Rabphilin3A Myosin Va Translocation

Table 2 GDP-bound Rab27a effectors in pancreatic p-cells

GDP-bound Rab27a effectors Interacting proteins Function

Coronin 3/coronin 1c F-actin Actin bundling
Endocytosis

IQGAP1 GTP-bound Cdc42 Scaffold

GTP-bound Racl

myosin binding site. Although Exophilin8/Slac2-c/MyRIP
functions as a linker protein between GTP-bound
Rab27a and Myosin Va in melanocytes'*>*, this effector
may form a different complex in pancreatic p-cells.
Indeed, some reports suggest that there are several
conditions under which Exophilin8/Slac2-c/MyRIP
does not interact with Myosin Va™**. Slp4/Granuphilin
and Exophilinl/Rabphilin3A interact with Myosin Va
in pancreatic p-cells'*”. Moreover, they are linked to a
different subset of insulin granules. Further studies are
required to investigate the regulation of the transport of
insulin granules to the plasma membrane.

Slp4/Granuphilin was identified as a molecule that
associates with insulin granules in pancreatic B-cells*®.
This molecule forms a complex with Syntaxinla and
Muncl18-1 and regulates the docking step of insulin
granules in the insulin secretion pathway'”\. The number
of insulin granules docked to the plasma membrane was
decreased in pancreatic p-cells from Slp4/Granuphilin-KO
mice™®. Interestingly, insulin secretion was promoted in
these mice. These results suggest that Slp4/Granuphilin
regulates the docking state and inhibits the fusion of the
insulin granule membrane and the plasma membrane
in unstimulated pancreatic p-cells (Figure 2). Exophilin7/
Slp1/JFC1 also tethers insulin granules to the plasma
membrane*”. There seem to be multiple docking states
of insulin granules in pancreatic g-cells.

Noc2 is a potential Rab27a effector. Noc2 displays
78% similarity to the N-terminus of Exophilinl/
Rabphilin3AP%, Ca®* triggered insulin secretion from
pancreatic islets of Noc2-KO mice was impaired, but
was restored by treatment with the G-protein inhibitor
pertussis toxin®!, Although Noc2 is involved in insulin
secretion through G-protein Gi/o signaling, its role in
pancreatic B cells has not been identified. A yeast two-
hybrid experiment identified zyxin as a Noc2-interacting
protein. Because zyxin has been reported to bind the
actin-binding protein a-actinin in fibroblasts®”, the
interaction between Noc2 and zyxin may regulate
insulin secretion by modulating actin dynamics in
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pancreatic p-cells.

GDP-DEPENDENT EFFECTORS OF
RAB27A

We have identified novel Rab27a-interacting proteins.
Surprisingly, some of these proteins interacted with
GDP-bound Rab27a (Table 2)****. Since GDP-bound
GTPases have been considered to be an inactive form,
these proteins might be suspected to be regulators of
Rab27a GTP/GDP cycles. Indeed, protrudin, which was
identified as a GDP-bound small GTPase interacting
protein, forms a complex with GDP-bound Rab11 via
its GDI consensus sequence and regulates neurite
formation™*. Therefore, protrudin is thought to be a
GDI that regulates GTPase cycles. In contrast, the GDP-
bound Rab27a interacting proteins that we identified do
not contain any GDI consensus sequences. Moreover,
these proteins interact with GDP-bound Rab27a and
transduce downstream signals in a similar manner to
classical GTP-dependent effectors of small GTPases.
We consider that these proteins are GDP-dependent
effectors of Rab27al*%*"),

Coronin 3

We identified coronin 3 as a GDP-bound Rab27a
interacting protein®?. Coronins have been purified from
precipitated actin of Dictyostelium discoideum cells™?,
To date, more than ten coronin subfamilies have been
reported. Coronin 3 is a ubiquitously expressed coronin
that shares a central domain with other coronin family
members that contains five WD40 repeats, which are
known to form B-propeller structures and to mediate
protein-protein interactions (Figure 3). Initially, these
repeats were thought to form a five-bladed B-propeller
structure. However, recent studies of coronin structure
demonstrated that the N-terminal region of coronin
forms two additional blades (not identified from the
sequence). Therefore, coronin 3 is now considered to
possess a seven-bladed B-propeller structure®®®”, It
was noted that this propeller structure of coronin 3 is a
GDP-bound Rab27a binding site®®”. Oligomerization of
coronins and their interaction with F-actin are mediated
by the C-terminal 30-40 amino acids, which form a
coiled-coil structure. These interactions modulate actin
assembly and participate in various cellular functions.
Human coronin 3 also modulates F-actin through
binding to Arp2/3™7, a key protein in the formation of a
branched actin filament network™" %, These direct and
indirect modulations of F-actin must play a crucial role
in the cellular function of coronins, because they are
conserved in eukaryote cells'®”, Both F-actin-binding
and -bundling activities of coronin 3 were promoted by
its interaction with GDP-bound Rab27a™". In contrast,
GDP-bound Rab27a did not affect the interaction
between coronin 3 and Arp2/3. GDP-bound Rab27a
regulates F-actin bundling by modulating a direct effect
of coronin 3 on F-actin (Figure 3).
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Figure 3 Interplay between Rab27a, coronin 3 and IQGAP1. GDP-bound
Rab27a simultaneously binds coronin 3 and IQGAP1, resulting in the formation
of a trimeric complex. WD: Five WD40 repeats; CHD: Calponin homology
domain; NTR: N-terminal repeats; IQR: 1Q repeats; GRD: RasGAP related
domain; CT: Carboxy terminus of IQGAP1.

Coronins regulate membrane internalization in some
types of cells through F-actin remodeling. In pancreatic
p-cells, silencing of coronin 3 inhibited the internalization
of both FM4-64 and phogrin®?. Internalization of these
molecules was also inhibited when Rab27a-coronin 3
binding was inhibited by a dominant negative mutant
of coronin 3. Moreover, the inhibition of F-actin binding
to coronin 3 had the same effect® . Thus, coronin 3
regulates the endocytosis of secretory membranes via
the modulation of actin assembly in pancreatic p-cells.

Endocytosis is a complex process that involves cargo
sorting, membrane invagination, vesicle scission and
vesicle targeting (Figure 4). The uptake of an antibody
against the extracellular domain of phogrin was inhibited
and phogrin was located near the plasma membrane
in MING6 cells expressing a dominant negative mutant
of coronin 3%, Interestingly, phogrin staining near
the plasma membrane remained when the cells were
treated with acid wash, suggesting that the anti-phogrin
antibody near the plasma membrane is separated from
the plasma membrane. Thus the formation of GDP-
bound Rab27a-coronin 3 complexes regulates the retro-
grade transport of internalized secretory membrane, at
a stage after scission from the plasma membrane.

Insulin secretagogue glucose stimulation induced the
intracellular redistribution of both Rab27a and coronin
3 from the cytosol to the plasma membrane®. These
redistributions were inhibited in Rab27a-silenced and
Rab27a-Q78L-expressing MIN6 cells. Glucose-induced
translocation of coronin 3 is due to its interaction with
GDP-bound Rab27a. It has been reported that coronin 3
forms a closed conformation through an intramolecular
interaction between its C- and N-termini®®!. Therefore,
the glucose-dependent binding of its N-terminus
to GDP-Rab27a may shift coronin 3 to the open
conformation, which enables this molecule to interact
with F-actin®™"!,

Roaishidenge ~ WJD | www.wjgnet.com

512

Pancreatic beta-cell

' O
0 %990 ©
o oo
Insulin

Dynamin 2 Plasma membrane

Figure 4 Schematic model of GDP-bound Rab27a function in pancreatic
B-cells. Endocytosis is a complex process that involves cargo sorting,
membrane invagination, vesicle scission and vesicle targeting. GDP-bound
Rab27a modulates F-actin assembly and regulates the retrograde transport
of the internalized secretory membrane, at the stage after scission from the
plasma membrane. Scission is indicated by the dynamin step.

IQGAP1

We identified IQGAP1 as another GDP-bound Rab27a
interacting protein®®. IQGAP1, an effector for Cdc42
and Racl, is a member of the IQGAP family'®®.. IQGAP1
regulates cell-cell contacts and cell migration®™*7%,
In pancreatic p-cells, IQGAP1 interacts with vesicle-
tethering exocysts under basal conditions. Moreover,
this IQGAP-exocyst complex is dissociated by GTP-
bound Cdc42”". GTP-bound Cdc42 regulates insulin
secretion by modulating F-actin bundling”>”*!. Active
Cdc42 also interacts with SNARE proteins such as
VAMP2 and Syntaxinla, and promotes the fusion step
in insulin secretion”*. Since glucose converts Cdc42
from the GDP- to the GTP-bound form”, the IQGAP1-
vesicle tethering exocyst complex is dissociated by
glucose. It has been reported that vesicle-tethering
to the plasma membrane is not a prerequisite for, but
instead temporarily inhibits glucose-induced membrane
fusion®1, This finding raises the possibility that the
IQGAP1-exocyst complex may inhibit subsequent fusion
events. IQGAP1 also binds A kinase anchoring protein
79 and functions as a scaffold proteint®.

IQGAP1 binds GDP-bound Rab27a through its
RasGAP related domain (Figure 3)®°\. This domain
lacks GAP activity and forms part of the GTP-bound
Cdc42 and Racl interacting site'®”*””!, Moreover,
IQGAP1 interacts with GDP-bound Rab27a when it
forms a complex with GTP-bound Cdc42™®. IQGAP1
is distributed in the vicinity of the plasma membrane
in both glucose-stimulated and - unstimulated cells.
In contrast, glucose-induced redistribution of Rab27a
and its binding protein coronin 3 was inhibited in
both IQGAP1-silenced cells and in cells expressing
the dominant negative mutant Cdc42-T17N. Since
endocytosis of secretory membrane was also inhibited
in these cells, these data indicate that activated Cdc42-
bound IQGAP1, to which GDP-bound Rab27a binds,
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Figure 5 Rab27a GTP/GDP cycling synchronizes with the recycling of
secretory membrane. In the basal state, GTP-bound Rab27a controls insulin
secretion at pre-exocytotic stages via its GTP-specific effectors. Glucose
stimulation causes insulin exocytosis. Glucose stimulation also converts
Rab27a from its GTP- to its GDP-bound form. GDP-bound Rab27a interacts
with IQGAP1, recruits coronin 3, and controls endocytosis of the secretory
granule membrane. GAPs: GTPase-activating proteins.

recruits endocytic machinery including coronin 3 and
regulates endocytosis of secretory membrane.

In summary, IQGAP1 functions at pre-exocytotic
stages via interaction with the exocyst complex”" and
this complex is dissociated by GTP-bound Cdc42. Our
results indicate that IQGAP1 also plays a crucial role
in the control of endocytosis via interaction with GTP-
bound Cdc42 and GDP-bound Rab27a™. Based on the
combined data, we propose a model where IQGAP1
functions as a scaffold protein and is a key molecule
for membrane recycling.

IQGAP1 also interacts with GTP-bound Rac1*77),
Interestingly, IQGAP1 interacts with GDP-bound Rab27a
when it forms a complex with GTP-bound Rac1™,
Moreover, endocytosis of secretory membrane was
inhibited in MIN6 cells expressing the dominant negative
Rac1-T17N mutant. These results suggest that Racl also
recruits endocytic machinery and regulates endocytosis
of secretory membrane. Cdc42 and Racl display some
different characteristics in pancreatic p-cells. The most
important difference is the timing of the glucose-induced
conversion from the GDP- to the GTP-bound form.
Glucose stimulation causes a shift from GDP-bound
Cdc42 to GTP-bound Cdc42 within 3 min. In contrast,
the glucose induced conversion of GDP- to GTP-bound
Racl requires 20 min”>”*!, These findings raises the
possibility that Cdc42 regulates rapid endocytosis
whereas Racl regulates subsequent, prolonged
endocytosis, a pattern that may be associated with the
biphasic release of insulin in response to glucose.

CONCLUSION

In the basal state, GTP-bound Rab27a controls insulin
secretion at pre-exocytotic stages via its GTP-specific
effectors (Figure 5). Glucose stimulation causes insulin
exocytosis. Glucose stimulation also converts Rab27a
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from its GTP- to its GDP-bound form, which interacts
with IQGAP1, recruits coronin 3, and controls endocytosis
of the secretory granule membrane. A long-term
overexpression of a dominant negative coronin 3 mutant
caused B-cell death (unpublished data), suggesting
that the membrane recycling system controlled by
Rab27a may be necessary for p-cell survival. Thus, we
consider that Rab27a GTP/GDP cycling synchronizes
with the recycling of secretory membrane to re-use the
membrane and to keep the B-cell volume constant. It
raises the possibility that a pharmacological agent that
modulates the recycling system may become a new
therapeutic option for the treatment of p-cell dysfunction
in diabetes. Further studies are required to investigate
whether Rab27a is involved in the pathogeneses of
diabetes mellitus.

Typically, small GTPases are predominantly
present in the GDP-bound form under unstimulated
conditions and are converted to the GTP-bound form by
stimulation. In contrast, glucose stimulation causes a
shift of Rab27a in pancreatic p-cells from its GTP- to its
GDP-bound form™?, The same conversion also occurs in
thrombin stimulated platelets””®. These findings suggest
that specific Rab27a-GAPs are activated by these
stimulations. Two candidate Rab27a-GAPs, EPI64A
and EPI64B, have been reported”. In melanocytes,
EPI64A has the higher GAP activity and functions as the
main Rab27a-GAP. In pancreatic acinar cells, EP164B
regulates amylase secretion by modulating Rab27a
GTP/GDP cycles®. Further studies are needed to
identify and characterize Rab27a-GAPs in pancreatic
pB-cells.
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