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Abstract

The formation of complex subcellular organelles requires the coordinated targeting of multiple
components. Melanosome biogenesis in mouse melanocytes is an excellent model system for
studying the coordinated function of multiple gene products in intracellular trafficking. To begin to
order events in melanosome biogenesis and distribution, we employed the classical coat-color
mutants ashen, dilute, and leaden, which affect melanosome distribution, but not melanin synthesis.
The loci have been renamed Rab27a, Myo5a, and Mlph for their gene products. While each of the
three loci has been shown to be required for melanosome distribution, the point(s) at which each acts
is unknown. We have utilized primary melanocytes to examine the interdependencies between
rab27a, myosin-Va, and melanophilin. The localization of rab27a to melanosomes did not require
the function of either myosin-Va or melanophilin, but leaden function was required for the association
of myosin-Va with melanosomes. In leaden melanocytes permeabilized before fixation, myosin-Va
immunoreactivity was greatly attenuated, suggesting that myosin-Vais free in the cytoplasm. Finally,
we have complemented both the leaden and ashen phenotypes by cell fusion and observed
redistribution of mature melanosomes in the absence of both protein and melanin synthesis. Together,
our data suggest a model for the initial assembly of the machinery required for melanosome
distribution.
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A central goal of cell biology is the identification and understanding of the molecular
mechanisms that underlie the identity, assembly, and transport of organelles. In mammalian
melanocytes, the formation of the melanosome is thought to occur through the convergence of
multiple pathways for the delivery of the enzymes required for melanin synthesis. Trafficking
of these enzymes involves the endoplasmic reticulum, trans-Golgi network, clathrin- and
nonclathrin-coated vesicles, and endosomes (1-7).

Loci other than those that encode melanogenic enzymes also influence the coat colors of mice
(8). Mutations at many of these loci affect other systems, including the nervous system and
immune system. A subset of coat-color mutants (dilute, ashen and leaden) has been identified
that synthesize normal levels of melanin, but inefficiently transfer melanosomes to neighboring
cells (9-11). This leads to a clumping of melanin granules in the hair shaft, decreasing the
amount of light absorbed. All three loci have been cloned and renamed Myo5a, Rab27a, and
Miph, respectively (12-14). The Myo5a (dilute) locus encodes myosin-Va (12), a processive
molecular motor (15-17). Mutations in the human MYO5A gene underlie some cases of
Griscelli Syndrome (18). Rab proteins, members of the ras superfamily of small GTPases, are
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involved in multiple pathways of vesicle trafficking (19,20). Mutations in Rab27a cause the
ashen phenotype in mice (13) and a subset of Griscelli syndrome cases in humans (21,22).

In culture, wild-type primary melanocytes have a uniform distribution of melanosomes
throughout the cytoplasm. Melanosomes from Myo5ad, Rab27a2", or leaden homozygous
mutant mice, however, accumulate around the nucleus (13,23,24). Genetic analysis of
compound mutants between the Myo5a¥, Rab27a2", and leaden loci showed little synergy in
affecting coat color phenotype (25), suggesting that they may act within the same pathway.
Furthermore, the dilution of coat color caused by all three mutations is suppressed by a mutation
at a fourth locus, dilute suppressor (25).

While the evidence that all three genes are required for melanosome distribution is unequivocal,
the evidence that they are components of the actual machinery mediating distribution is
circumstantial at best. Initial examinations of mutant melanosomes have suggested that
melanosome biogenesis is normal (10,24). Therefore, it has been hypothesized that a complex
consisting of myosin-Va, rab27a, and melanophilin is formed and targeted to the melanosome,
during or after its genesis, to allow its distribution (26). Others have previously shown (27,
28) that Rab27a is required for the interactions between myosin-Va and melanosomes. In this
study, we show that leaden function also is required for the interaction of myosin-Va with
melanosomes. Others have shown that Rab27a2" mutant phenotype can be rescued by
transfection (28), but we show that mature melanosomes assembled in the absence of either
Rab27a or melanophilin can be redistributed by fusion of mutant with wild-type cells or of the
two mutants with each other, even during inhibition of melanin and protein synthesis.

Myosin-Va distribution is altered in leaden melanocytes

If myosin-Va and melanophilin act independently in the targeting of myosin-Va to
melanosomes, then we predict that myosin-Va would be associated with melanosomes in
leaden mutant melanocytes. Conversely, if delivery of myosin-Va to melanosomes depends
on leaden function, either to form a complex prior to or coincident with melanosome
association, then myosin-Va would be expected to display an altered distribution in leaden
mutant melanocytes. Our data (Figure 1) support the latter hypothesis.

The distribution of myosin-Va in wild-type melanocytes is shown in Figure 1(A,E,I). Because
the bright-field image is not confocal, we used TRP-1 as a melanosomal marker to assess
colocalization of myosin-Va with melanosomes in panels I, J, K, and L. As observed
previously, myosin-Va had a punctate pattern throughout the cytoplasm and showed
colocalization with melanosomes in the representative wild-type melanocyte (Figure 11). Next,
the distribution of myosin-Va was assessed in leaden melanocytes and compared to
melanosomes. As expected, the bright-field images showed a perinuclear accumulation of
melanosomes (Figure 1F). In a representative leaden melanocyte, myosin-Va had a more
diffuse signal in the melanosome-free cytoplasm with a pronounced decrease in fluorescence
in the perinuclear region. The merged image further demonstrates that much of the myosin-Va
signal was not associated with melanosomes (Figure 1J). Myosin-Vawas not detected in Myo5a
(dilute) melanocytes (Figure 1C,K), demonstrating the specificity of our antibody (29).

As an additional control, we found that myosin-Va also was dramatically mislocalized in
Rab27a21/Rab27a2s" melanocytes (Figure 1D,H,L), as it was more diffuse in the periphery
and the weaker perinuclear signal was concentrated to one side of the nucleus. In comparison,
the wild-type cell had a punctate myosin-Va fluorescent localization that was evenly distributed
(compare Figure 1A to Figure 1D). These data are consistent with those first published by
Hume et al. (27), and later by Wu et al. (28).
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The more diffuse distribution of myosin-Va in leaden melanocytes suggested that a large
proportion of myosin-Va was free in the cytoplasm. To test this hypothesis, we permeabilized
wild-type, leaden, and Rab27a3/Rab27a" melanocytes with Triton X-100 before fixation
with methanol and acetone. Control melanocytes were fixed before permeabilization, and
myosin-Va was detected by confocal immunofluorescent microscopy. Fluorescence per unit
area was calculated and the data are presented in Figure 2. There was no significant reduction
in fluorescence in wild-type melanocytes, but fluorescence in both leaden and Rab27a3s"/
Rab27a" melanocytes was significantly reduced, consistent with most of the myosin-Va
being free (or in small, freely diffusible complexes) in the mutant cells, rather than stably
interacting with melanosomes and other organelles.

Rab27a distribution is partially coincident with melanosomes in leaden mutant melanocytes

To establish a temporal sequence for the function of these three genes, we next examined the
intracellular distribution of rab27a in our panel of primary melanocytes (Figure 3). In wild-
type melanocytes, the punctate fluorescent signal that represents Rab27a distribution partially
coincided with the location of pigmented melanosomes (Figure 3A,E). Regions that showed
few or no mature melanosomes by bright-field microscopy had a corresponding decrease in
rab27a reactivity. In leaden (Figure 3B,F) and Myo5a (dilute) (Figure 3C,G) mutant
melanocytes, the distribution of rab27a again closely correlated with mature melanosomes,
which accumulate around the nucleus. Therefore, the obvious changes seen for myosin-Va
distribution in leaden and Rab27a2"/Ra-b27a2h melanocytes were not observed for the
distribution of rab27a in leaden and dilute mutant melanocytes.

The mouse monoclonal antibody utilized to detect rab27 gave two distinct patterns in wild-
type, leaden, and Myob5a (dilute) melanocytes: punctate and fibrous. To determine which part
of the staining pattern was a representation of rab27a localization, the monoclonal antibody
against rab27 was used to stain Rah27a2/Rab27a2" melanocytes, a genetic control for rab27a
reactivity. Only the fibrous pattern was observed in the mutant melanocytes, indicating that
the punctate pattern in cells of other genotypes represents rab27a distribution, while the fibrous
pattern represents background or a cross-reacting antigen(s). Background was further reduced
by adsorption with acetone powder made from the spleen of a Rab27a2s"/Rab27a2h mouse
(data not shown).

Two other factors complicate interpretation of the data for rab27a distribution; both lead to an
underestimate of colocalization. First, the transmitted-light micrographs have a greater depth
of field than the confocal micrographs. Second, the perinuclear accumulation of melanosomes
potentially attenuates fluorescence in all three mutant melanocytes. However, despite these
complications, these data suggest that the interaction of rab27a with melanosomes is not
dependent on either melanophilin or myosin-Va.

The accumulation of mature melanosomes caused by the absence of melanophilin function
can be rescued by fusion with wild-type cells

The lack of melanosomal myosin-Va localization in leaden mutant melanocytes suggests that
the leaden gene product, melanophilin, may function early in melanosome biogenesis,
maturation, or distribution. To test this hypothesis, we determined if mature melanosomes
formed in leaden mutant melanocytes could be uniformly distributed upon introduction of
melanophilin by cell-cell fusion.

Albino melan-c cells were fused to leaden mutant melanocytes with polyethylene glycol. Since
no antibodies against melanophilin were available, we could not identify heterotypic fusion
events using melanophilin as a marker. Therefore, we used CellTracker™ (Molecular Probes)
to label the melan-c cells, and identified fusion events on the basis of fluorescence and
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pigmented melanosomes. Cells that were identified as products of heterotypic fusion events
had mature melanosomes that were dispersed throughout the cytoplasm (Figure 4, arrows).
Pigmented melanocytes that did not contain CellTracker™ and therefore were not fused to
melan-c cells maintained a perinuclear concentration of melanosomes (Figure 4, filled
arrowheads).

After fusion, samples were split four ways and cultured in medium alone (data not shown);
with phenylthiourea (PTU, a tyrosinase inhibitor that prevents pigmentation) (30,31); with
cycloheximide (CH), to inhibit protein synthesis and thereby limit melanophilin available for
rescue to the pool(s) already present in the melan-c cytoplasm at the time of fusion; or with
both PTU and CH. Cells fused and treated with PTU had dispersed and dendritic melanosomes
(Figure 4A, arrow), while a nonfused leaden melanocyte (Figure 4A, filled arrowhead)
maintained its perinuclear melanosome distribution.

CH treatment did not prevent melanosome dispersion in fused cells (Figure 4B), although these
cells had a more arborized morphology. The leaden mutant melanocytes that were not fused
to melan-c cells maintained the leaden phenotype in cycloheximide (Figure 4B, filled
arrowhead). The efficacy of inhibition of protein synthesis by CH in this protocol was greater
than 90% as assessed by autoradiography in the presence of 3°S-methionine (the cells divide
too infrequently to allow more conventional assessments). CH-treated cells produced 150 +
39 silver grains, while untreated cells produced 1743 + 440 silver grains. The PTU
concentration used (200 pw) is twice the concentration that gives nearly complete inhibition of
tyrosinase in B16 melanoma cells (32); in proliferating primary melanocytes, 200 um PTU
treatment reduces numbers of visible melanosomes 4-fold after 5 days (data not shown).

Even in the presence of both PTU and CH, pigmented melanosomes in fused cells were
distributed normally (Figure 4C). Therefore, the rescue does not appear to be dependent on
protein synthesis or new melanosome biogenesis. As a negative control, melan-c cells mixed
with leaden melanocytes were plated in the absence of PEG and cultured in the presence of
PTU and CH (Figure 4D). All pigmented cells in the controls had a perinuclear accumulation
of melanosomes.

The accumulation of mature melanosomes caused by the absence of rab27a function can be
rescued by fusion with wild-type cells

The altered myosin-Va distribution in Rab27a mutant melanocytes (27,28) (Figure 1D,H,L)
indicates an early function for rab27a as well. We therefore performed a cell fusion experiment
analogous to that shown in Figure 4 with Rab27a2"/Rab27a2sh mutant melanocytes.
Heterotypic fusion events were identified by both rab27a immunofluorescence (data not
shown) and pigmented melanosome distribution (Figure 5). In these cases of heterotypic fusion,
Rab27a21/Ra-b27a2" melanocytes (Tyr*/Tyr*) contribute the pigmented melanosomes and
melan-c cells (Tyr%Tyr¢, Rab27a*/Rab27a*) contribute rab27a.

The results were similar to those obtained with leaden melanocytes. After fusion, samples were
split 4 ways as described above. As in panel 3 A, Rab27a2"/Rab27a2" mutant melanocytes
that were not fused to melan-c cells maintained their melanosome distribution phenotype in
CH (Figure 5B, filled arrowheads). In the presence of both PTU and CH, pigmented
melanosomes in fused cells were distributed normally (Figure 5C). As described above, amock
fusion was performed by mixing melan-c cells with Rab27a2"/Ra-b27a3" melanocytes in the
absence of PEG and culturing in the presence of PTU and CH (Figure 5D). All pigmented cells
in the negative controls had a perinuclear accumulation of melanosomes.
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Reciprocal complementation in fusions between leaden and Rab27a2"/Rab27a2sh mutant
melanocytes

The successful rescue of both leaden and ashen phenotypes by fusion with wild-type cells
suggested that the mutants would rescue each other. Therefore, we tested for reciprocal
complementation by fusing leaden with ashen (Rab27a2/Rab27a2s") mutant melanocytes in
the same manner. Restoration of melanosome distribution was observed in untreated cells
(Figure 6A) as well as cells treated with both PTU and CH (Figure 6B). Rescue was observed
in cells treated with either inhibitor alone as well (data not shown). No restoration was observed
in control homotypic fusions or heterotypic mixtures in the absence of PEG (data not shown).

Discussion

While significant progress in understanding the delivery of melanogenic enzymes to
melanosomes has been made (1-7), the identification of components functioning in the
motility, distribution, and transfer of melanosomes to other cells is important as well (33,34)
and has been relatively neglected until a spate of studies published in the last 6 years. The Ra-
b27a2h, Myo5ad, and leaden mutants are ideal for studying distribution, since the levels of
melanin in mutant mice are not different from wild-type levels; only melanosome distribution
is abnormal and accounts for the dilution of coat color (8,10,13,24,35). The apparent maturity
of melanosomes in these mutants suggests separate pathways for the acquisition of
melanogenic and motile components by melanosomes (8,10,24). Using these mutants and
others, we should be able to derive the temporal sequence of events required for melanosome
assembly and distribution. Melanophilin, rab27a, and myosin-Va have been hypothesized to
function in a complex that mediates the movement or capture of mature melanosomes (13,
14). We tested this model using Rah27a2s", Myo5ad, and leaden (now Miph) homozygous
mutant melanocytes. In all cases, our results do not exclude the possibility that rab27a, myosin-
Va, and/or melanophilin are targeted to (and function to localize) a precursor organelle that
subsequently fuses with melanosomes, providing them with other components of the motility
machinery.

If independent pathways deliver melanophilin, rab27a, and myosin-Va, delivery of rab27a to
melanosomes should not be dependent on myosin-Va function. This prediction was confirmed
by the melanosomal localization of rab27a in dilute (Myo5a‘/Myo5a%) mutant melanocytes
(Figure 3C,G). In addition, rab27a partially colocalized with melanosomes in leaden mutant
melanocytes, indicating that it is not necessary for rab27a to interact with either myosin-Va or
melanophilin for its targeting to melanosomes (Figure 3B,F). The reciprocal experiments,
however, suggested dependency, since both melanophilin and rab27a were required for
myosin-Va binding to melanosomes. Two other groups (27,28) have previously published the
latter observation.

Our observation that myosin-Va targeting requires melanophilin suggested that assembly of
any motility/capturing complex on melanosomes might require melanophilin early in
melanosome biogenesis. The result of our cell fusion experiment was not consistent with this
hypothesis, since the introduction of melanophilin to melanosomes that were formed in its
absence resulted in a uniform distribution of mature melanosomes (Figure 4); the same result
was obtained for Rab27a2"/Rab27a2h mutants rescued by fusion with melan-c melanocytes
(Figure 5), and the mutant melanocytes fused with each other (Figure 6). These data indicate
that neither melanophilin nor rab27a function is required until after all the components
necessary for pigmentation have been delivered and are functional. It further suggests that
melanosomes have a mechanism for melanophilin and rab27a delivery that diverges from that
of lysosomes. This is an important consideration since the melanosome has been widely
considered to be a derivative of the lysosome (36-39), but recent data suggest significant
differences (7). The results presented here appear to conflict with our previously published
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immunofluorescence results (24); however, those experiments were performed with an
antibody against a peptide. The antibody used in this study has been tested more extensively,
and is more specific in both Western blotting and immunofluorescence (29) (data not shown).
Also, the earlier experiments were performed using only methanol fixation, which may have
allowed the differential loss of myosin-Va immunoreactivity during subsequent steps, given
the data presented in Figure 2.

Melanophilin was recently identified as the product of the leaden gene (14) and is related to
Slp3-a (40), the granuphilins (41), and rabphilin (42). These sequence similarities suggest that
melanophilin functions in the same manner as rabphilin (14), the best-characterized member
of the family, and the data presented here strongly support that hypothesis, consistent with
rab27a and melanophilin as ‘co-keystones’ for the assembly of distribution components. Our
cell fusion experiments suggest that this assembly occurs independently of, and possibly after,
the delivery of components involved in melanogenesis. It must be emphasized that our
experiments cannot directly address the existence of any hypothesized motility complex
consisting of myosin-Va, rab27a, and melanophilin. However, they do suggest that if such a
complex exists, rab27a and melanophilin, either simultaneously or sequentially, provide a
foundation for the interaction of myosin-Va with melanosomes. The recent cloning of the
leaden gene (14) should allow the further dissection of these pathways.

Materials and Methods

Mice

Myo5a mutant mice (C57BL/6 J Myo5a%/Myo5ad and C57BL/6 J Myo5ad- /Myo5ad) were a
gift from Nancy Jenkins and Neal Copeland (National Cancer Institute-Frederick Cancer
Research and Development Center). Mutant Rab27a2sh (C3H/HeSN-ash/ash) and leaden
(C57BL/6 J b/b In/In) mice were purchased from the Jackson Laboratory (Bar Harbor, ME).

Tissue culture

Primary melanocytes were isolated from 1- to 3-day-old pups as previously described (24) and
cultured in MGM-2 (Clonetics, San Diego, CA, USA) supplemented with 10 ng/ml
recombinant mouse stem cell factor (Sigma, St. Louis, MO, USA). Melan-c cells were kindly
provided by Dorothy Bennett and maintained in RPMI, 10% fetal bovine serum, 55 uM pB-
mercaptoethanol, and 200 nw phorbol 12-myristate 13-acetate. Cells were plated onto 22-
mm? coverslips 24—48 h prior to performing immunofluorescence.

Immunofluorescence

Primary melanocytes or melan-c cells grown on glass coverslips were rinsed in PBS and fixed
for 5 min in —20 °C methanol, followed by 30 s in —20 °C acetone. Fixed cells were rehydrated
in PBS for 5 min followed by two 5-min incubations in PBS with 10 mg/ml BSA. For exposure
to primary antibody, cells were incubated for 1 h at room temperature with antibodies against
rab27 (mouse monoclonal diluted 1 : 100, BD Transduction Laboratories, San Diego, CA,

USA) or antibodies against myosin-Va [mouse poly-clonal serum diluted 1 : 500 (29)] and

TRP-1 [rabbit polyclonal serum diluted 1 : 750, gift from Vincent Hearing, NIH (43)]. Primary
antibodies were diluted in PBS with 10 mg/ml BSA and 10% normal goat serum (Sigma). Cells
were then rinsed 3 times for 5 min in PBS with 10 mg/ml BSA before simultaneous exposure
to Alexa 488-labeled goat anti-mouse 1gG (1 : 3000 dilution, Molecular Probes, Eugene, OR,
USA) and Alexa 546-labeled goat anti-rabbit IgG (1 : 3000 dilution, Molecular Probes) for 30
min at room temperature. Finally, cells were rinsed 3 times for 5 min in PBS and mounted in
AquaPolymount (Polysciences, Inc, Warrington, PA, USA). For the experiments in which

melanocytes were permeabilized before fixation, coverslips were incubated in PBS containing
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0.1% Triton X-100 for 10 min, quickly rinsed in PBS and fixed in methanol and acetone as
described above.

Melan-c cells (1 x 10%), Rab27a2" melanocytes, or leaden melanocytes (1 x 04) were combined
pairwise in centrifuge tubes and pelleted. Prior to fusion with leaden melanocytes, melan-c
cells were loaded with 10 uw Cell Tracker™ (Molecular Probes) for 1 h, washed 3%, and cultured
for 3 h in medium before trypsinization. Cells were gently resuspended in 25 pl of RPMI with
10 ng/ml phytohemagglutin and incubated 2 min at 37 °C. Next, 25 pl of 50% polyethylene
glycol/10% DMSO was added, mixed by flicking the tube, and incubated at 37 ° for 1 min
Then, 500 ul of RPMI was added, mixed by flicking, and the cells were pelleted. The
supernatant was removed, cells were resuspended in 400 pl MGM-2, and plated onto four 18-
mm? coverslips. Cells were allowed to attach to the coverslip for 45 min and then incubated
24 h in MGM-2 alone, MGM-2 with 200 uw phenylthiocarbamide (phenylthiourea, PTU),
MGM-2 with 1 pg/ml cycloheximide (CH), or MGM-2 with 200 uM PTU and 1 pg/ml CH.
Cells were then processed for immunofluorescence as described above. Inhibition of protein
synthesis by CH was assayed by autoradiography of melan-c cells treated with cycloheximide
as described above in the presence of 50 uCi/ml 3°S-methionine (EasyTag™, New England
Nuclear, Boston, MA). Coverslips were attached to slides, dipped in Kodak NTB-2 emulsion
and exposed for 2 days at 4 °C.

All images were obtained on a Nikon Optiphot-2 equipped with either a 60x PlanApo lens (NA
1.4, Nikon) or 20x Fluor lens (NA 0.75, Nikon) and a MicroRadiance confocal scanning system
(Bio-Rad, Hercules, CA, USA). Images were collected with Kalman averaging by LaserSharp
software (Version 3.2, Bio-Rad) and processed within Adobe Photoshop.
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Figure 1. The distribution of myosin-Va is altered in leaden and Rab27a2s"/Rab27a2" primary
melanocytes

Indirect immunofluorescent localization of myosin-Va in (A) wild-type (B) leaden (C)
Myo5ad/Myo5at, and (D) Rab27a2h/Rab27a2s" primary melanocytes. (E-H) Bright-field
images showing mature, pigmented melanosomes of cells in panels A, B, C, and D. (I-L)
Merged image between myosin-Va (green) and TRP-1 (red), a melanosomal marker. Scale bar,
10 pm.
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Figure 2. Most myosin-Va immunoreactivity in leaden and Rab27a2/Rab27a2h primary
melanocytes is lost upon permeabilization of live cells

Indirect immunofluorescent localization of myosin-Va was performed in wild-type control,
ashen (Ra-b27a2"/Rab27a25") mutant, and leaden mutant primary melano-cytes, with fixation
performed before permeabilization (control, white bars) and permeabilization performed
before fixation (black bars). Fluorescence was measured in arbitrary units using LaserSharp
software (Bio-Rad). Bars indicate standard deviations. Fluorescence in 15 cells was measured
in each condition.
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Figure 3. The distribution of rab27a relative to melanosomes is not altered in mutant melanocytes
Indirect immunofluorescence for rab27a from a single optical section in (A,I) wild-type (B,J)
leaden (C,K) Myo5ad/Myo5ad, and (D,L) Rab27a2"/Rab27a2" primary melanocytes. (E-H,
M-P) Bright-field images showing mature, pigmented melanosomes of cells in panels A-D
and I-L. Scale bar, 10 um.
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Figure 4. The introduction of melanophilin to leaden melanocytes by PEG-mediated cell fusion
rescues the perinuclear accumulation of melanosomes

Bright-field images of melan-c cells fused to leaden melanocytes with polyethylene glycol and
treated for 24 h with (A) PTU to inhibit tyrosinase activity (B) cycloheximide to inhibit protein
synthesis, or (C) both. Arrows point to fusion events between melan-c cells and leaden
melanocytes, filled arrowheads denote leaden melanocytes, and open arrowheads point to
melan-c cells. (D) Control experiment without fusion, treated with PTU and cycloheximide.
Scale bar, 50 um. CH, cycloheximide.
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Figure 5. The introduction of rab27a to Rab27a2"/Rab27a2h melanocytes by PEG-mediated cell
fusion rescues the ashen melanocyte phenotype
Bright-field images of melan-c cells fused to Rab27a2s"/Rab27a2s" melanocytes with

polyethylene glycol and treated for 24 h with (A) PTU to inhibit tyrosinase activity (B)
cycloheximide to inhibit protein synthesis, or (C) both. Arrows point to fusion events between
melan-c cells and Rab27a2s"/Rab27a2" melanocytes, filled arrowheads denote Rab27a2"/
Rab27a2sh melanocytes, and open arrowheads point to melan-c cells. (D) Control experiment
without fusion, treated with PTU and cycloheximide. Scale bar, 50 um. CH, cycloheximide.
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Figure 6. Restoration of melanosome distribution in fusions between Rab27a@N/Rab27a2h and
leaden mutant melanocytes

Bright-field images of leaden melanocytes fused to Rab27a2s/Rab27a2s" melanocytes with
polyethylene glycol (A) untreated and (B) treated for 24 h with both PTU to inhibit tyrosinase
activity and cycloheximide to inhibit protein synthesis. Arrows denote heterotypic fusion
events and filled arrowheads denote cells with the leaden or ashen phenotype, which
presumably represent unfused cells or homotypic fusion events. Scale bar, 50 um. CH,
cycloheximide.
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