














Rab8 Regulation of GPCR Post-Golgi Traffic

FIGURE 4. Effect of Rab8 on the signaling of «,-AR and f3,-AR. A and B,
effect of Rab8 on ERK1/2 activation in HEK293 cells transfected with a,g-AR
(A) and B,-AR (B). HEK293 cells were transfected with a,g-AR or B,-A
together the pcDNA vector (Ctrl) or Rab8(T22N) and stimulated with UK14304
(A) or ISO (B) at a concentration of T um for 5 min. C, effect of Rab8 on ERK1/2
activation by endogenous a,g-AR in NG108 cells. NG108 cells were trans-
fected with the pcDNA vector (Ctrl) or Rab8(T22N) and stimulated with
UK14304 at a concentration of 1 um for 15 min. ERK1/2 activation was deter-
mined by Western blot analysis using phospho-specific ERK1/2 antibodies.
Upper panels, representative blots showing ERK1/2 activation; middle panels,
total ERK1/2 expression; lower panels, Rab8 expression. D, quantitative data
expressed as percentages of ERK1/2 activation obtained from cells trans-
fected with control vector and stimulated with the agonist and presented as
the mean = S.E. of three experiments. ¥, p < 0.05 versus ctrl.

suggest that the normal function of Rab8 GTPase is required for
the cell surface transport of both a,;-AR and 3,-AR.

Effect of Rab8 on a,5-AR Signaling—To further confirm that
Rab8 GTPase modulated the transport of a,z-AR and 8,-AR to
the cell surface as measured by intact cell ligand binding and to
define if Rab8 was capable of altering receptor signaling, we
measured the effect of transient expression of Rab8(T22N) on
ERK1/2 activation in response to stimulation with receptor
agonists. ERK1/2 activation by UK14304 was reduced by 60% in
HEK293 cells expressing «,5-AR and Rab8(T22N) compared
with cells transfected receptor alone (Fig. 4, A and D). Further-
more, Rab8(T22N) expression also significantly attenuated
ERK1/2 activation by endogenous a,-AR in response to stim-
ulation with UK14304 in NG108 cells (Fig. 4, C and D). In con-
trast, Rab8(T22N) did not significantly influence ERK1/2 acti-
vation by ISO in cells expressing 3,-AR (Fig. 4, B and D). These
data indicate that inhibition of Rab8 function by expressing its
dominant-negative mutants is able to differentially modulate
the cell surface expression and signaling of a,;-AR and 3,-AR.

Rab8(T22N) Modulates Receptor Transport at the TGN—To
define the intracellular compartment in which Rab8 regulates
receptor transport, GFP-tagged a,5-AR and f3,-AR was ex-
pressed together with Rab8(T22N) and the subcellular distri-
bution of the receptors was visualized by co-localizing with dif-
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FIGURE 5. Effect of Rab8 on the subcellular distribution of «,;-AR and
B>-AR. HEK293 cells cultured on coverslips were transfected with GFP-
tagged a,-AR or 3,-AR together with the pcDNA vector (Ctrl) or Rab8(T22N).
The cells were then stained with anti-p230 antibodies (1:200 dilution). Green,
receptors; red, the TGN marker p230; blue, DNA staining by 4,6-diamidino-2-
phenylindole (nucleus); yellow, co-localization of receptors with p230. The
data are representative images of at least three independent experiments.
Scale bars, 10 pm.

ferent intracellular marker proteins. o,5-AR was strongly
co-localized with the TGN marker p230 (Fig. 54), but not with
the ER marker calregulin (data not shown). In contrast, the
majority of B,-AR was expressed at the cell surface in cells
expressing Rab8(T22N) (Fig. 5B). These results are consistent
with the differential influences of Rab8 on the cell surface
expression of a,z-AR and B,-AR as measured by intact cell
ligand binding. These data also suggest that Rab8(T22N)
arrested a,5-AR in the TGN compartment, which is consistent
with the Rab8 function in the TGN to plasma membrane traffic
(31, 32).

Association of a,z-AR and B,-AR with Rab8 GTPase—To
elucidate the molecular mechanism underlying the regulation
of AR export trafficking by Rab8 GTPase, we determined if
both a,;-AR and 3,-AR were capable of associating with Rab8
GTPase. HA-tagged a,z-AR or f(3,-AR were transiently
expressed together with GFP-tagged Rab8, Rab8(T22N), or
Rab8(Q67L) in HEK293 cells and the receptors were immuno-
precipitated using anti-HA antibodies. Rab8 in the immuno-
precipitates was determined by Western blotting using anti-
GFP antibodies. Rab8 was found in the immunoprecipitates
from cells expressing a,;-AR or 3,-AR (Fig. 6A). Interestingly,
the amounts of Rab8 in both receptor immunoprecipitates
were higher in cells expressing Rab8(T22N) than in cells
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FIGURE 6. Co-immunoprecipitation of a,z-AR and f,-AR with Rab8
GTPase. A, HEK293 cells were transiently transfected with HA-a,-AR (right
panel) or HA-B,-AR (left panel) together with the pEGFP-C1 vector (Ctrl) or
GFP-Rab8. The cells were solubilized and the receptors were immunoprecipi-
tated with anti-HA antibodies as described under “Experimental Procedures.”
The immunoprecipitate was separated by SDS-PAGE and the level of Rab8 in
the HA immunoprecipitate was determined by Western blotting using anti-
GFP antibodies (upper panels) and the immunoprecipitated receptor was
revealed using anti-HA antibodies (lower panels). B, quantitative data pre-
sented as the mean = S.E. of three experiments. *, p < 0.05 versus Rab8. IB,
immunoblot.

expressing Rab8 or Rab8(Q67L) (Fig. 6, A and B). These data
suggest that both a,5-AR and 3,-AR are able to interact with
Rab8 GTPase, preferentially in its inactive, GDP-bound form.

Interaction of the C Termini of a,5-AR and ,-AR with Rab8
GTPase—To identify the motif in a,5-AR that mediates recep-
tor interaction with Rab8, the intracellular domains of a,5-AR
including the first (ICL1, 10 residues), second (ICL2, 15 resi-
dues), and third (ICL3, 165 residues) intracellular loops and the
C terminus (CT, 24 residues) (Fig. 7A) were generated as GST
fusion proteins and their abilities to interact with Rab8 were
determined in a GST fusion protein pulldown assay. The GST
fusion proteins containing the C terminus, but not ICL1, ICL2,
and ICL3 fusion proteins, were capable of interacting with Rab8
(Fig. 7B). The interaction of the GST-C-terminal fusion protein
with GDP-bound Rab8(T22N) was stronger than Rab8 and
Rab8(Q67L) (Fig. 7C), consistent with the co-immunoprecipi-
tation results using the intact receptors.

We then determined if the B,-AR C terminus was also able to
interact with Rab8 GTPase. Similar to the a,5-AR C terminus,
the B,-AR C terminus consisting of 87 residues interacted with
Rab8 in the GST fusion protein pulldown assay (Fig. 7D). In
contrast to Rab8, Rabl GTPase did not interact with the 3,-AR
C terminus fusion protein (Fig. 7D). These data indicate that
the a,5-AR and 3,-AR C termini are able to interact with Rab8
GTPase.

We next sought to determine relative binding affinities of the
C termini of a,5-AR and 3,-AR for Rab8. GST fusion proteins
containing the a,5-AR or 8,-AR C terminus were incubated
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FIGURE 7. Rab8 interaction with the C termini of a,g-AR and (,-AR.
A, sequences of the first (ICLT), second (ICL12), and third (/CL3) intracellular
loops and the C terminus of a,5-AR and the C terminus of 3,-AR generated as
GST fusion proteins. B, Rab8 GTPase interaction with different intracellular
domains of a,5-AR generated as GST fusion proteins. GFP-tagged Rab8 was
expressed in HEK293 cells and total cell homogenates were incubated with
GST fusion proteins as described under “Experimental Procedures.” Rab8
interaction with the fusion proteins was revealed by immunoblotting using
anti-GFP antibodies. Upper panel, Coomassie Blue staining of purified GST
fusion proteins; lower panel, GFP-Rab8 tethered to the GST fusion proteins.
C, the a,5-AR C terminus interaction with Rab8, GDP-bound mutant
Rab8(T22N), and GTP-bound mutant Rab8(Q67L). GFP-tagged Rab8 and its
mutants were expressed in HEK293 cells and cell extracts were incubated
with the GST-a,5-AR C terminus fusion protein. D, the interactions of Rab8
and Rab1 GTPases with the 3,-AR C terminus. GFP-tagged Rab8 and Rab1
were expressed in HEK293 cells and total cell extracts were incubated with the
GST fusion protein encoding the B,-AR C terminus and the interactions of Rab1
and Rab8 with the fusion protein was determined as in B. Upper panel, Coomassie
Blue staining of purified GST fusion proteins; middle panel, GFP-Rab8 tethered to
the GST fusion protein; lower panel, GFP-Rab1 bound to the GST fusion protein.
E, comparison of Rab8 binding to the C termini of a,5-AR and 3,-AR. GST-a,sAR
CT and GST-B3,AR CT were incubated with increasing concentrations of Rab8.
Left panel, a representative blot; right panel, quantitative data showing
Rab8 interaction with the a,5-AR C termini (triangles) and the B,-AR C
termini (squares). Similar results were obtained in three experiments.

with increasing concentrations of total cell homogenates pre-
pared from cells transfected with GFP-Rab8 (from 0 to 2 mg).
At lower concentrations of Rab8, both fusion proteins did not
clearly bind Rab8. At higher concentrations of Rab8, the 3,-AR
C terminus consistently bound more Rab8 than the a,;-AR C
terminus (Fig. 7E).

Identification of the Rab8-binding Sites in the C Termini of
a,5-AR and ,-AR—To identify specific residues in the C ter-
mini interacting with Rab8, we first focused on the 3,-AR C
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FIGURE 8. Identification of Rab8 binding motifs in the C termini of a,z-AR
and B,-AR. A, effect of removing the membrane-proximal C-terminal a-helix
region on the interaction of the C terminus of 3,-AR with Rab8 GTPase.
B, effect of mutating the LL motif on the interaction of the a,5-AR and 3,-ARC
termini with Rab8. Bottom panel, quantitative data presented as the mean =
S.E. of three experiments. *, p < 0.05 versus B,-AR CT. G, site-directed alanine
scanning mutagenesis to identify Rab8 binding sites in the C terminus of
a,5-AR. The B,-AR C terminus and its truncated form lacking the region
Cys®?’-Cys®*'! (A), the a,5-AR and B,-AR termini and their mutants in which
the LL motif were mutated to alanines (B), and the a,5-AR C-terminal mutants
in which each residue was individually or in combination mutated to alanines
(C) were generated as GST fusion proteins and their abilities to interact with
GFP-Rab8 GTPase were determined as described in the legend of Fig. 7. Sim-
ilar results were obtained in at least three independent experiments. In A-C,
upper panels, Coomassie Blue staining of GST fusion proteins; lower panels,
GFP-Rab8 bound to the GST fusion proteins revealed by immunoblotting
using anti-GFP antibodies. D, a summary of the Rab8-binding sites in the C
terminus of a,5-AR as demonstrated in C.

terminus and determined if the membrane-proximal a-helix
region (Cys>?’—Cys*) is essential for interaction with Rab8.
Rab8 interaction with the B,-AR C-terminal fusion protein
containing the region Leu®**’-Leu®'® (lacking the region
Cys*?’—Cys**") was markedly reduced as compared with the
whole C-terminal fusion protein (Fig. 84).

We then determined the effect of mutating the dileucine
(Leu®**-Leu*°) motif to alanines on the interaction with Rab8.
Similar to the deletion of the LL-containing region Cys>*’—
Cys**!, mutation of the LL motif in the B,-AR C terminus dra-
matically reduced the interaction with Rab8 (Fig. 8B). Surpris-
ingly, mutation of the Ile***~Leu*** motif in the a,3-AR C
terminus did not influence Rab8 interaction (Fig. 8B). These
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data demonstrate that the LL motif specifically mediates the
interaction of 3,-AR, but not a,5-AR, with Rab8 GTPase.

To further search for the Rab8 binding motifin a,5-AR, each
residue in the a,5-AR C terminus was mutated to alanine indi-
vidually or in combination and the effect on the interaction
with Rab8 was tested by GST fusion protein pulldown assays.
Mutation of Thr**°, Asp*®*®, Phe®**/Ile**?/Leu*, five Arg
(Arg*™/Arg**®/Arg*™*'/Arg**?/Arg**®), and Thr**® did not
influence Rab8 binding. In contrast, mutation of Val**', Phe**?,
GIn***, Trp**®, GIn**°, Thr**!, and Trp**® clearly inhibited and
mutation of Asn*** and Pro**” almost abolished Rab8 binding
(Fig. 8C). These data suggest that multiple Rab8 binding sites
exist in the membrane proximal region and distal end of the
a,5-AR C terminus (Fig. 8D).

Effect of the a,5~AR C Terminus on the 3,-AR Responsiveness
to Rab8(T22N)—Our preceding data have demonstrated that
Rab8 differentially modulates the cell surface expression of
a,5-AR and f3,-AR and interacts with distinct motifs in the C
termini of the receptors. To test if the differential regulation of
a,5-AR and B,-AR by Rab8 is determined by the C termini
of the receptors, we measured the effect of substituting the
B,-AR C terminus with the a,;-AR C terminus on the 8,-AR
response to Rab8(T22N). We generated a chimeric receptor,
B,-ARa,p-ct in which the 8,-AR C terminus was replaced by
the a,5-AR C terminus (Fig. 94). Truncation of the C terminus
from B,-AR (B,-AR-ct) dramatically blocked receptor trans-
port to the cell surface as measured by intact cell ligand binding
(Fig. 9B) and subcellular localization (Fig. 9C). In contrast to
B,-AR-ct, the chimeric receptor B,-ARa,z-ct retained its
abilities to transport to the cell surface (Fig. 9, B and C), which
are comparable with its wild-type counterpart. Consistently,
cAMP production in response to ISO stimulation was almost
completely inhibited in cells expressing B,-AR-ct and was
about normal in cells expressing B,-ARa,,-ct as compared
with cells expressing 8,-AR (Fig. 9D).

We then determined the effect of Rab8(T22N) on the cell
surface expression of the chimeric receptor. Measurement of
the cell surface receptor expression revealed that, in contrast to
B,-AR, B,-ARa,-ct transport to the cell surface was inhibited
by 45% (Fig. 10A). Such an inhibitory effect of Rab8(T22N) on
the transport of B,-ARa,-ct was very much similar to that on
a,5-AR (Fig. 10A4). The chimeric receptor B,-ARa,,-ct was
partially co-localized with p230 in cells expressing Rab8(T22N)
(Fig. 10B). These data suggest that the C termini of a,5-AR and
B,-AR play an important role in defining the sensitivity of the
receptors in response to the inhibition of Rab8 function.

DISCUSSION

The molecular mechanism underlying the transport of nas-
cent GPCRs from the Golgi to the functional destination, the
plasma membrane, remains poorly understood. This issue is
addressed in this article by determining the functional role of
Rab8 GTPase, which has been demonstrated to modulate vesic-
ular protein transport from the TGN to the apical/basolateral
plasma membrane, in the cell surface targeting of a,5-AR and
B,-AR. We first demonstrated that expression of Rab8 mutants
and Rab8 shRNA differentially modulated the cell surface
expression of a,5-AR and 3,-AR. The Rab8 mutants and Rab8
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FIGURE 9. Characterization of the chimeric receptor 3,-ARa,g-ct. A, a dia-
gram showing generation of the chimeric adrenergic receptor B,-ARa,g-Ct, in
which the Cterminus of B,-AR was substituted with that of a,5-AR. B,-AR-ct is
a B,-AR mutant in which the C-terminal 87 residues was deleted. B, cell sur-
face expression of B,-AR, B,-AR-ct, and B,-ARa,g-ct. Receptors were tran-
siently expressed in HEK293 cells and their cell surface expression was mea-
sured by intact cell ligand binding using the radioligand [*HICGP12177 as
described inthe legend of Fig. 1. The data shown are percentages of the mean
value obtained from cells transfected with ,-AR and are presented as the
mean = S.E. of three experiments. *, p < 0.05 versus cells transfected with
B>-AR; **, p < 0.05 versus cells transfected with B,-AR-ct. C, the subcellular
distribution of B,-AR, B,-AR-ct, and B,-ARa,g-ct. HEK293 cells cultured on
coverslips were transfected with GFP-conjugated receptors and the subcel-
lular distribution of the receptors was revealed by fluorescence microscopy
detecting GFP as described under “Experimental Procedures.” D, CAMP pro-
duction in cells expressing 3,-AR, B,-AR-ct, or 3,-ARa,g-ct. HEK293 cells were
cultured in 10-cm plates and transfected with 3 ug of B,-AR, B,-AR-ct, or
B,-ARa,g-ct and then stimulated with ISO (10~ m) for 10 min. cAMP concen-
trations were determined by using the CAMP enzyme immunoassay system
as described under “Experimental Procedures.” The data shown are percent-
ages of the mean value obtained from cells transfected with 8,-AR and stim-
ulated with I1SO and are presented as the mean * S.E. of three experiments. *,
p < 0.05 versus cells transfected with B,-AR and stimulated with ISO; **, p <
0.05 versus cells transfected with 3,-AR-ct and stimulated with 1SO.

shRNA more potently inhibited the transport of exogenously
expressed a,5-AR than B,-AR in HEK293 cells. a,5-AR was
strongly colocalized with the TGN marker p230 in cells
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FIGURE 10. Effect of the a,5-AR C terminus on 3,-AR responsiveness to
Rab8(T22N) inhibition. A, effect of transient expression of Rab8(T22N) on
the cell surface expression of B,-ARa,g-ct. HEK293 cells were transfected with
a,5-AR, B5-AR, or B,-ARa,g-ct together with the pcDNA vector (control) or
FLAG-Rab8(T22N). The cell surface expression of the receptors was deter-
mined by intact cell ligand binding. The data shown are percentages of the
mean value obtained from cells transfected with individual receptors and the
pcDNA vector and are presented as the mean = S.E. of three experiments. *,
p < 0.05 versus Ctrl. B, effect of Rab8(T22N) on the subcellular distribution of
B,>-ARa,g-ct. HEK293 cells cultured on coverslips were transfected with GFP-
tagged 3,-ARa,g-ct together with the pcDNA vector (ctrl) or Rab8(T22N). The
cells were then stained with anti-p230 antibodies (1:200 dilution). Green,
receptors; red, the TGN marker p230; blue, DNA staining by 4,6-diamidino-2-
phenylindole (nucleus); yellow, co-localization of receptors with p230. The
data are representative images of at least three independent experiments.
Scale bars, 10 um.

expressing the GDP-bound mutant Rab8(T22N), suggesting
that Rab8 GTPase likely controls GPCR movement at the TGN
level, which is consistent with the Rab8 function in vesicle-
mediated transport from the TGN (30-36). Expression of
Rab8(T22N) also more strongly inhibited the cell surface
expression of endogenous a,-AR in NG108 and MCE-7 cells
than endogenous B-AR in HL-1 and HEK293 cells. Moreover,
expression of the Rab8(T22N) mutant clearly attenuated the
transport of a,5-AR to the dendrites in the primary cultures
of neurons. In addition, expression of Rab8(T22N) signifi-
cantly attenuated ERK1/2 activation by a,z-AR, but not
B,-AR, paralleling the effects of Rab8 on the transport of
these receptors to the cell surface. Therefore, it is likely that
the influences of Rab8(T22N) on receptor-mediated ERK1/2
activation were due at least in part to its effects on the recep-
tor transport to the cell surface. However, we cannot exclude
that altering Rab8 function may also modulate the intracel-
lular trafficking of other signaling molecules involved in
receptor signaling systems, which may also contribute to
disruption of the normal signaling of the receptors. Never-
theless, our data demonstrated that the cell surface targeting
of different GPCRs may have different sensitivities in
response to the inhibition of Rab8 function, which will ulti-
mately influence receptor signal propagation.
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We have previously demonstrated that inhibition of Rabl
function similarly blocks the transport of a;,-AR, a;5-AR,
B:-AR, B,-AR, and angiotensin II type 1 receptor (AT1R),
without influencing the transport of a,-AR (25-27). Simi-
lar to Rabl, inhibition of Rab6 function, which modulates
retrograde protein transport from the Golgi to the ER, blocks
the transport of 8,-AR and AT1R, but not a,5-AR (29), dem-
onstrating that a,;-AR transport along the early secretory
pathway uses an unconventional pathway independent of
Rabl and Rab6. Here we have demonstrated that Rab8 dif-
ferentially modulates the post-Golgi transport of distinct
GPCRs. These data further indicate that different Rab
GTPases may selectively coordinate GPCR transport at dif-
ferent intracellular compartments.

To explore the molecular mechanism underlying the func-
tion of Rab8 GTPase in regulating GPCR post-Golgi transport,
we determined if a,5-AR and 3,-AR could directly associate
with Rab8 by coimmunoprecipitation. It has been shown the
transport machinery of Rab GTPases may directly associate
with cargo proteins. For example, Rab4 and Rab1l GTPases
interact with the C termini of AT1R, 3,-AR, and the thrombox-
ane A, receptor, which is involved in the recycling of internal-
ized receptors from endosomes back to the plasma membrane
(47-49). Rab3 modulates intracellular localization of poly-
meric immunoglobulin receptor via directly interacting with
the receptor (50). Our data demonstrate that both a,-AR and
B,-AR are able to form a complex with Rab8 GTPase, suggest-
ing that the cargo GPCRs may directly interact with Rab8
GTPase to coordinate their transport from the TGN to the
plasma membrane. Interestingly, similar to the interaction of
B,-AR and thromboxane A, receptor with Rabll (47, 49),
a,5-AR and 3,-AR preferentially associate with the inactive,
GDP-bound form of Rab8. Therefore, the receptors unlikely
function as the downstream effectors of Rab8 GTPase, as it has
been well demonstrated that the downstream effectors strongly
interact with the GTP-bound Rab GTPase mutants. It is possi-
ble that the receptors may function as anchoring proteins for
Rab8 GTPase localization to the TGN by providing docking
sites for inactive, GDP-bound Rab8. The receptors may also
function as guanine nucleotide exchange factors to facilitate the
exchange of GDP for GTP and promote activation of Rab8
GTPase. This possibility is supported by the fact that some
cargo proteins can activate transport machinery to modulate
their transport. For example, AT1R is able to interact with and
activate Rab5 GTPase, which is involved in the regulation of
receptor internalization (48).

The most interesting data presented here are that a,;-AR
and 3,-AR use distinct motifs in the C termini to interact with
Rab8 GTPase and modulate their post-Golgi transport. We first
demonstrated that the a,;-AR C terminus, but not three intra-
cellular loops, interacted with Rab8 GTPase in GST fusion pro-
tein pulldown assays. Similar to the a,5-AR C terminus, the
B,-AR C terminus also interacted with Rab8. We further dem-
onstrated that mutation of the LL motif located in the mem-
brane-proximal C-terminal region markedly and specifically
reduced Rab8 interaction with the C terminus of 3,-AR, but not
a,5-AR, suggesting that the LL motif selectively mediates
B,-AR interaction with Rab8. It has been well documented that
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the LL motif functions as sorting signals at the TGN for baso-
lateral cell surface transport and at the plasma membrane for
endocytosis in clathrin-coated vesicles through interacting
directly with the clathrin adaptor protein complex (51-53).
The LL motifis highly conserved in the membrane-proximal
C-terminal portion among the family A GPCRs (54) and we
and others have demonstrated that the LL motif regulates
export trafficking of a number of GPCRs (54, 55). However,
the molecular mechanism underlying the function of the LL
motif in GPCR transport remains unknown. It has been sug-
gested that the LL motif is involved in the folding of GPCRs,
as mutation of the LL motif disrupts receptor ligand binding
(55). Our data presented in this article have demonstrated a
novel function of the LL motif to mediate receptor interac-
tion with Rab8 GTPase, which is likely to modulate receptor
transport at the TGN level. These data also suggest that a
single LL motif may modulate export trafficking of newly
synthesized GPCRs at multiple organelles. In addition to
regulating ER export, the LL motif may also coordinate nas-
cent GPCR exit from the Golgi.

In contrast to 3,-AR using the LL motif to interact with Rab8,
a,5-AR uses multiple sites located in the membrane-proximal
(VENQ) and distal (PW and QTGW) C terminus to interact
with Rab8 GTPase. In particular, residues Asn*** and Pro**”
likely play a crucial role in mediating a,-AR interaction with
Rab8 GTPase as mutation of either one almost abolished Rab8
interaction in GST fusion protein pulldown assays. These data
suggest that different GPCRs (i.e. a,5-AR and 3,-AR) may pro-
vide distinct docking sites for Rab8 GTPase to coordinate their
export from the TGN.

To define if differential modulation of a,5-AR and 3,-AR
transport by Rab8(T22N) is determined by the receptor
C termini, we determined the effect of Rab8(T22N) on the
transport of the chimeric receptor 3,-ARa,-ct in which the
B,-AR C terminus was substituted with the a,;-AR C termi-
nus. The cell surface transport of B,-ARa,g-ct was inhi-
bited at a level similar to a,5-AR, but greater than 3,-AR.
These data suggest that the C termini may possess the struc-
tural determinants that modulate receptor response to
Rab8(T22N). As we have shown that Rab8 GTPase interacts
with distinct motifs in the C termini of a,-AR and 3,-AR,
different responsiveness of a,z-AR and 3,-AR to the inhibi-
tion of Rab8 function is likely determined by their differen-
tial interactions with Rab8 GTPase. Interestingly, 3,-AR and
a,5-AR interaction with Rab8 and their responsiveness to
Rab8 inhibition appear to be opposite. The simplest expla-
nation could be that in cells that express Rab8 dominant
mutants or shRNA and have less functional Rab8, 3,-AR,
which has higher affinity for Rab8, is still able to bind Rab8 to
maintain its transport to the cell surface. In contrast, under
the same condition, a,5-AR, which has lower affinity for
Rab8, might not be able to associate enough Rab8 required
for its normal export. However, whether or not differential
regulation of distinct receptors by Rab8 GTPase is indeed
dictated by their differential interactions with Rab8 needs
further investigation.

There are several possibilities regarding the differential reg-
ulation of a,5-AR and f3,-AR transport by Rab8 GTPase. It is
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possible that transport from the TGN to the cell surface of
a,5-AR and f3,-AR is mediated through distinct pathways,
which have different requirements for Rab8. Consistent with
this possibility, we have demonstrated that a,;-AR and 8,-AR
use different routes to move from the ER to the Golgi (25).
Furthermore, a recent study has demonstrated that vesicular
stomatitis virus glycoprotein and Na™*-K*-ATPase follow dif-
ferent pathways to the basolateral cell surface in polarized cells
(37). 1t is also possible that post-Golgi transport of a,5-AR and
B>-AR may be mediated through different transport vesicles
that are differentially modulated by Rab8 GTPase. Consistent
with this possibility, a number of proteins are involved in sort-
ing of cargo proteins at the TGN to different destinations, such
as the plasma membrane and the early and late endosomes. For
example, adaptor proteins and GGAs (Golgi-localized +y-ear-
containing ADP-ribosylation factor-binding proteins) directly
interact with different LL-based motifs in cargo proteins to
direct the sorting at the TGN (53). The post-translational mod-
ification of a,5-AR and ,-AR may also play a role in their
differential regulation by Rab8 GTPase. Specifically, 3,-AR is a
glycosylated receptor that has three putative N-linked glycosy-
lation sites at positions 4, 176, and 188, whereas a,;-AR does
not contain glycosylation signals. Glycosylation of the receptors
occurs during their transport to the Golgi to achieve a fully
maturated conformation competent for export from the TGN.
Different glycosylation statuses of a,z-AR and B,-AR may
influence the characteristics of receptor export from the TGN
and regulation by Rab8 GTPase.
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