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Abstract

The myelation of axons in the nervous system is an important feature for a large
organism to function. In this study the distribution of the metabotropic receptor ! amino
butyric acid receptor B (GABAB) was investigated in the cultured mammalian peripheral
nervous system, using immunohistochemistry. GABAB receptors are primarily present
in myelinating and non-myelin forming Schwann cells, while GABA itself is found in
thin calibre axons and neural cell bodies. Using the GABAB specific agonist baclofen,
initial proliferation of Schwann cells was studied in embryonic age day 17 dissociated
cells cultured from the dorsal root ganglia.  I have shown that baclofen decreases
proliferation in such cultures significantly. Prolonged treatment with baclofen at high
concentrations also inhibited myelination in these cultures. Using a method to mimic
nerve injury, segments of the adult rat sciatic nerve were cultured for 48 hours in the
presence of baclofen. This agent inhibited the proliferation seen in such segments as
well.
These results suggest that GABA plays an important role in Schwann cell development
(proliferation and myelination) and regeneration via the Schwann cells GABAB

receptors.
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Introduction

The nervous system and the cells comprising it

The nervous system is generally divided into two parts, the central nervous system
(CNS) that consists of the brain and the spinal cord and the peripheral nervous system
(PNS) that is built up by the nerves that connect the sensory organs and muscles to the
CNS. Both these systems contain two wide-ranging cell types: neurons, which actively
take part in the electrical transmission and the information processing, and glial cells
(Jessen 2004).

Glial cells are more abundant than nerve cells, both in the CNS and in the PNS. In fact,
the number of glial cells in the nervous system is 10-50 times the number of neurons.
There are three major subtypes of glial cells in the CNS, oligodendrocytes, astrocytes
and a macrophage-like cell type called microglia (Haydon and Carmignoto 2006).
In the PNS the main type of glial cell is the Schwann cell. Oligodendrocytes and
Schwann cells are the cells that form the highly specialized structure of the myelin
sheath, a protective phospholipid layer wound around the axon of the neuron. While one
oligodendrocyte has the capacity to myelinate several axons, a Schwann cell can only
myelinate one axon at time. A single axon can be myelinated by thousands of glial cells,
separated by a short segment of unmyelinated nerve called the node of Ranvier. The
electrical signal of the nerve cell will then “jump” from node to node. An absence of
glial cells will lead to slower signal conduction (Hildebrand et al. 1993). Demyelinating
diseases such as multiple sclerosis or severe metal poisoning can cause this
phenomenon, which leads to motor weakness, double vision and abnormal somatic
sensation. (Purves et al. 2004)

!-aminobutyric acid in the peripheral nervous system

!-aminobutyric acid (GABA) together with glycine is the main inhibitory
neurotransmitter of the central neurons system (CNS), where it interacts with the
ionotropic receptors (i.e. ligand gated ion channel) GABAA and GABAC and the
metabotropic receptor (a receptor that indirectly changes the conformation of ion
channels in the cell through signal transduction mechanisms) GABAB (Bettler et al.
1998; Bowery and Enna 2000). The GABAB receptor is characterised by being
insensitive to the GABAA receptor antagonist bicuculline, but activated by the GABA
analogue (-)-baclofen, which does not activate the GABAA receptor (Hill and Bowery
1981). It has been shown that GABAB is expressed throughout the neuronal
compartment of the brain and spinal cord (Margeta-Mitrovic et al. 1999). Recent
observations suggest that certain types of glial cells e.g. astrocytes and activated
microglia from the CNS express GABAB receptors, but the function of the protein in
these cells is not known (Charles et al. 2003). There are two major subunits of the
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GABAB receptor, GABAB1 and GABAB2, which are most often expressed at the same
location. The GABAB receptor does not function without both these isoforms (Jones et
al. 1998).

In the peripheral nervous system (PNS) GABAB was first discovered in the dorsal root
ganglia (DRG), peripheral axons and in autonomic nerve terminals (Desarmenien et al.
1984; Liske and Morris 1994). Even though more than 20 years have gone since the
presence of GABAB receptors in the PNS was confirmed, not much work has been done
in this particular field, especially not on the function of the receptor in glial cells of the
PNS.However it has recently been shown that GABAB receptors are present in cultured
Schwann cells as well as in Schwann cells of the adult peripheral nerve. When the
agonist baclofen was added to Schwann cell cultures, proliferation decreased
significantly and the synthesis of specific myelin proteins was reduced (Magnaghi et al.
2004).

Theory of Methods

Immunochemistry

Different cell types carry different sets of proteins both intracellularly and on their cell
surface. This property can be used to recognize different cell types in tissue or cell
culture. In immunochemistry one utilizes the specificity of antibodies to recognise these
specific proteins and distinguish specific cell types in the tissue or cell culture. The
procedure is to use first a primary antibody that attaches to the protein of interest, and
then a secondary antibody, specific for the Fc-domain of the primary antibody. The
secondary antibody is conjugated to a fluorescent dye e.g. fluorescein and rhodamine. It
is then easy to detect the conjugated antibody, and thus the protein one is studying using
a fluorescence microscope.

Aim

The aim of this study was to investigate the role of GABAB receptors in Schwann cell
differentiation during the development and regeneration of the PNS.
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Results

In this study the effect of GABAB receptors was studied in cultures of rat DRG. In a
previously described culturing model (Svenningsen et al. 2003), glial cells are first
cultured for 48 hours, during which time they undergo massive proliferation. Ascorbic
acid is then added after 2-3 weeks. Using this method I examined the normal expression
of GABAB receptors at different time points during culture.

GABAB receptors and are present in premyelinating and non-myelinating

Schwann cells

To study the expression of the GABAB receptor in culture, dissociated E17 cultures of
rat dorsal root ganglia were prepared and kept until myelination occurred. Cultures were
fixed and investigated using immunichemistry at different time points in their
development.

Cultures taken after one week were stained with antibodies against glial fibrillary acid
protein (GFAP), which labels all glial cells, and GABAB1 and GABAB2 receptor
subunits.  At this point the glial cells of the cultures showed different morpologies, but
no cells had started to form myelin (figure 1).
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Figure 1. Immunochemistry analysis of cultures made from E17 DRGs, cultured for one week. Antibodies
against GABAB1 and GABAB2 were used. GFAP is a general marker for non-myelin forming Schwann
cells. Scale bar 32 µm

Cultures were kept for three more weeks and then killed by fixation. Immunochemistry
was done using antibodies against GABAB1 and GABAB2 receptor subunits and against
RIP, a marker for myelinating Schwann cells and a marker for neurofilament (NF)
i.e.!neurons. It was found that Schwann cells that had started to produce myelin,
contained less or no GABAB1 and GABAB2 (figure 2) receptor.
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Figure 2. Immunostaining of a 4 week old DRG culture using antibodies against the GABAB2 receptor
(green), RIP (red, found in the myelinating Schwann cells) and NF (blue, neuro filament found in axons).
Scale bar 32 µm.

GABA is present in the PNS cultures

GABA has previously been reported to be present in sensory ganglia of the PNS
(Hayasaki et al. 2006). Therefore I investigated the natural occurrence of GABA in the
cell cultures. I concluded that it should be present since its receptors were there. GABA
was also found to be present in neural cell bodies as well as in axons in the culture
(figure 3). GABA containing neurons were small and had thin calibre axons. Such axons
are generally not myelinated in vivo (Grafe et al. 1997).
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Figure 3. To see if GABA was present in the PNS immunochemistry was done on sectioned sciatic nerve
(A) and a one week old cell culture of DRG cells taken from a E17 embryos (B). The smaller nerves were
GABA positive. Scale bar 32 µm.

Baclofen delays initial Schwann cell proliferation and inhibits myelination in

dissociated cultures of E17 dorsal root ganglia

Cell cultures were prepared using cells from 17-day-old embryos (E17) rat dorsal root
ganglia (DRGs). Some cultures were treated with baclofen in different concentrations (2
mM/day, 2 mM twice a day, 20 mM/day), untreated sister cultures were used as
controls. Baclofen has to be added frequently because it is degraded by the
cell!(Magnaghi et al. 2004). The cultures were closely observed during the first
72!hours. In control cultures, the Schwann cells underwent massive proliferation during
the first 48 hours. Cultures treated with baclofen did not exhibit such a proliferation
(figure not shown). After 72!hours, ascorbic acid was added to all cell cultures to initiate
differentiation and thus myelination. Baclofen treated cultures started proliferation after
4 days unlike the controls and after this time these cultures and control cultures
contained approximately the same number of Schwann cells.

After 2-3 weeks the Schwann cells of untreated cultures produced thick myelin sheaths,
myelinating many large calibre axons of the cultures. The baclofen treated cultures
treated with 2 mM baclofen every day had produced less myelin than the control
cultures. The cultures treated twice a day (every 12th hour) with 2 mM baclofen
displayed even less myelin. Here it was rather difficult to find any myelination, but
some segments were found. In other cultures treated with 20 mM every day, no myelin
was present (figure 4). Thus baclofen delayed the initial proliferation by approximately
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four days. In small concentrations baclofen delayed the formation of myelin but in lager
concentrations this formation was completely inhibited.

Figure 4. Immuocytochemical staining of myelin anti-RIP antibodies (green) and anti-S-100 antibodies, a
general marker for Schwann cells (red), in cultures of E17 DRG cells cultured for 4 weeks. Baclofen was
added to the cultures every day in different concentrations. (A) Control, (B) 2 mM/day, (C) 2 mM twice a
day and (D) 20 mM every day. Scale bare 32µm.
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BrdU-proliferation assay on cell cultures

5-bromo-2-deoxyuridine (BrdU) is a thymidine analogue. If BrdU is added to living
cells, either in vivo or in vitro, it will be incorporated into the DNA of the proliferating
cells. The nuclei of the dividing cells are then easily detected using immunochemistry
and a fluorescence microscope.

The effects of GABAB receptor activation by the addition of the agonist baclofen
followed by BrdU-incorporation was then performed. Untreated sister cultures were
used as control. As a comparison, segments of adult rat sciatic nerve were cultured with
and without baclofen. This procedure mimics injury induced Schwann cell proliferation,
in. These segments were also treated with BrdU.
To examine if activation of GABAB receptors had an effect on Schwann cell
proliferation in cell cultures a BrdU-proliferation assay was performed on newly plated
cell cultures. Cell cultures of E17 DRGs were prepared as before and cultured for 48
hours. One half of the cultures were treated with the !-aminobutyric acid receptor B
(GABAB) agonist baclofen to a final concentration of 2 mM every 24 h. During the last
4 hours 5-bromo-2-deoxyuridine (BrdU) was added. The cultures were then killed and
fixed.  Immunochemistry was performed with antibodies against BrdU and GFAP
(figure 5). The percentage of BrdU positive GFAP cells is shown in figure 6. A t-test
showed that Schwann cell proliferation was significantly decreased in cultures grown in
medium containing baclofen compared to the control.

  A     B
Figure 5. 5-bromo-2-deoxyuridine (BrdU) incorporation in 48 hour old cell culture made of dissociated
E17 rat DRG-cells.
(A) controls cultured in Nb++ while (B) BrdU-treated cells cultured in the same medium with the addition
of 10-4M baclofen. BrdU was added during the last 4 hours before fixation. Scale bar, 60 µm.
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Figure 6. BrdU incorporation in cultures of E17 dorsal root ganglion cells. Cultures incubated as for
figure 5.  The procentage of BrdU positive cells of the GFAP positive cells was calculated, and a t-test
was done. Bars show mean values + standard error of mean ncontrol = 21, ntreated= 45, P = 0.0058
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BrdU- on nerve segments

A method for studying nerve injury was used; it includes cutting the sciatic nerve of a
rat in 3 mm segments and culturing them in cell culture media for 48 hours, which is the
time point of maximum proliferation of the cells (Svenningsen and Kanje 1996). If cell
proliferation is larger in the untreated segments than in the segments growing in
presence of baclofen it would suggest that GABA and the GABAB receptors play an
important part in nerve injury.

To study if GABAB receptors affected injury induced proliferation a BrdU–proliferation
assay was done on segments of sciatic nerve. The sciatic nerve from adult female
Sprauge-Dawley rats was dissected and cut into 3!mm long pieces. The segments were
cultured for 48 hours. One half of the nerve pieces were then cultured in medium
containing 2!mM baclofen, to investigate its effect on Schwann cell proliferation, while
the rest were kept in pure medium and kept as controls. After the 48 hours BrdU was
added to all cultures, and the segments were left for an additional four hours in the
incubator at 37°C before fixation. The nerve segments were then fixed, sectioned and
analyzed by immunohistochemistry using antibodies against glial fibrillary acidic
protein (GFAP), and BrdU. Pictures were taken of the sections (figure 7) and a
percentage of BrdU positive, non-myelinating Schwann cells was calculated (figure 8).
A t-test showed a significant decrease in proliferation in the Schwann cells of the nerve
segments treated with baclofen compared to the control.

 A          B
Figure 7. 5-bromo-2-deoxyuridine (BrdU) incorporation on 10!µm thick sections made from segments of
adult rat sciatic nerve. 3 mm thick nerve segments were cultured for 48 hours in Nb++, where after BrdU
was added to the cultures in a final concentration of 55 µM. A direkt conjugated Rat anti-BrdU-FITC was
used to detect the incorporated BrdU. (A), cells treated with baclofen to a final concentration of 10-4!M,
(B), untreated controll. Scale bar, 60 µm. The green dots are BrdU positive cell nuclei.
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Figure 8. 5-bromo-2-deoxyuridine (BrdU) (BrdU) incorporation of cultured rat sciatic nerve segments.
Segments were cultured as described for figure 7. The sections were incubated with rat anti BrdU and
rabbit anti Glial fibrillary acidic protein (GFAP). The procentage of BrdU positive GFAP positive cells
are given. Statistical analysis was done using a t-test. Bars show mean values + standard error of mean,
ncontrol =31, ntreated= 25, P< 0.001.
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Discussion

GABAB receptors are present in cultured Schwann cells (Magnaghi et al. 2004).
However, Schwann cells cultured alone do not always display the same antigens as they
do in their normal environment or when cultured with neurons. Also, from the papers on
GABAB receptors, it was not clear what these receptors do, or what GABA itself does in
the PNS.

GABAB receptors in the PNS

It is well known that Schwann cells can use at least two different signal transduction
pathways when proliferating (Svenningsen and Kanje 1998), either via protein kinase A
(PKA) or C (PKC). GABA is believed to act via PKA (Magnaghi et al. 2004), and when
this pathway was blocked the Schwann cells may have reverted to the PKC pathway to
proliferate. I found myelination to be somewhat decreased in the cultures where
baclofen was added compared to control. Baclofen is degraded in cell culture after
approximately 12 hours, and it was therefore decided to increase the concentration, to
the same concentration every 12th hour and in one sample 20 mM every 24th hour. This
led to complete absence of myelin in the cultures. The GABA analog baclofen thus
delays initial Schwann cell proliferation and inhibits myelination via GABAB receptors,
in the developing nervous system.

GABAs role during development

The finding of GABA positive neurons in the DRG cultures as well as in vivo (in adult
DRGs), prompted an investigation of the way GABAB receptors function in injury
induced Schwann cell proliferation in adult segments of the sciatic nerve.
The first response to injury in a peripheral nerve, e.g. the sciatic nerve, is the onset of
Schwann cell proliferation. During the first 48 hours only non-myelin forming Schwann
cells proliferate. While this happens myelin-forming Schwann cells rid themselves of
their myelin sheath, which is then degraded by macrophages. The myelin forming
Schwann cells then start to proliferate as well, approximately 72 hours after injury (Hall
2005). This massive proliferation is most likely taking place in order to compensate for
cells that have died due to the injury and for the Schwann cells to excrete enough factors
to enhance regeneration. The removal of myelin also gives the axon space to regenerate.
For this reason it is important that no myelin is synthesized during this time. However,
specific pathways downregulating the synthesis of myelin are not yet known (Hall 2005;
Mirsky et al. 2002).

GABAs role in the case of nerve injury

I found that baclofen decreases proliferation in adult cultured nerve segments. If
baclofen, and thereby GABA itself, also inhibits myelination as my data from cultures
indicate, GABA may in fact play a vital role in the adult injured PNS. A possible role
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may be to stall proliferation when Schwann cells have proliferated enough, and then
also delay myelination until axons have grown over the injured part of the nerve.

Future perspectives

The research group I work in have a fairly good grasp of the function of the GABAB

receptor in the peripheral nervous system. But I want to perform complementary studies
using the same techniques but activating the GABA receptors GABAA and GABAC.
These receptors are ionotropic and their function in the PNS is not known. Since GABA
can activate all three of these receptors it would be interesting to see the effect on
Schwann cells when the GABAA receptor is activated by the specific agonist muscimol.
The GABA receptors not activated by the specific GABAA and GABAB agonist have
been termed GABAC receptors and not much is known about these receptors and no
specific agonist of this group is known at this time (Hull et al. 2006). So in practise it is
only possible to study the GABAA receptors at the moment.

I also plan to do in situ studies on DRG and the sciatic nerve, where one detects the
mRNA of a specific gene, and look for the gene of the enzyme that produces GABA, i.e.
Glutamic acid decarboxylase (GAD), and thereby detect which cells produce GABA in
the peripheral nervous system. These would be very important studies to determine the
role of GABA in the peripheral nervous system.
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 Material and methods

Animals and Dissection

Dissection and cell culture was carried out as described (Svenningsen et al. 2003).
A!female Sprauge-Dawley rat, pregnant with embryos of embyonic age 17(E17), was
sacrificed by CO2 overdose. The embryos were removed under sterile conditions and
placed in a 10!mm Petri dish containing cold Hepes-buffered L-15 medium (Invitrogen,
Sweden). The spinal cords were removed together with the dorsal root ganglias (DRGs)
and placed in a Petri dish with fresh cold Hepes-buffered L-15 medium.

The DRGs were then placed in 0.25% trypsin solution in L-15 1:2, at 37°C for 15!min
and the tissue was mechanically dissociated through a Pasteur pipette. Dissociated cells
were washed in L-15 containing 10% (v/v) fetal calf serum (FCS) to block the trypsin
reaction, and then centrifuged at 70 g. The pellets were resuspended and washed twice
in cold L-15 to remove debris and trypsin residue. Then the cells were resuspended in
Neurobasal medium containing 2% B27 supplement (Invitrogen, Sweden), 0.3% L-
glutamine (Invitrogen, Sweden) and 100 ng/ml nerve growth factor 2.5S (NGF,
Chemicon UK). The cells were plated on poly-L-lysine (Sigma, Sweden) coated Lab-
Tek Chamber slides (Nalge Nunc International) at approximately 100!000!–
500!000!cells/ml. The cultures were maintained at 37°C in a humidified atmosphere of
5% CO2 in the air.

In order to stop the cell proliferation and start differentiation, the cultures received
50!µg/ml ascorbic acid (Sigma, Sweden) as medium supplement after four days in
culture. Cells were killed at different time points and developmental stages to visualise
GABAB receptors. Cells were fixed in Stefanini’s fixative (2% paraformaldehyde and
15% picric acid in 0.1 M phosphate buffered saline pH 7.2) for 20 min, washed three
times in phosphate buffered saline (PBS, 137 mM NaCl, 2.7 mM KCl, 10 mM
Na2HPO4, 2 mM KH2PO4, pH 7.2), cryo-protected in 10% Tyrode's buffer (0.1%
glucose and 10% sucrose in PBS) incubated over night at 4°C and then frozen until used
for immunocytochemistry.

Baclofen treatment

Baclofen (Sigma, Sweden) was given to cultures to final concentrations of 2!mM or
20!mM every 24th hour. Some cultures were instead given baclofen to a final
concentration of 2 mM every 12th hour. Since baclofen is degraded naturally in the cell it
had to be added in constantly to make sure of constant presence in the cell. The cultures
were then treated as before.
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Baclofen treatment and proliferation assay

5-bromo-2-deoxyuridine (BrdU) was added 48 hour after plating to 50!µM and left in
the medium for 4 hours. The cultures were washed three times with PBS, and then
uspecified background was blocked with block buffer (1% BSA, 0.05% Triton-X-100 in
PBS). The slides were then incubated with rabbit anti-rat GFAP (Glial fibrillary acidic
protein, see table 1) 1:1000 in dilution buffer (0.01% BSA, 0.05% Triton-X-100 in PBS)
over night at 4°C. The slides were then washed 3x5 min with PBS, and then incubated
with Alexa 647 anti-Rabbit IgG in dilution buffer for 1hr at room temperature, protected
from sun light.

The sections were then washed 3x5 min with PBS, then 3x5 min with dH2O and then
incubated with 2M HCl for 3 hours at room temperature. They were then washed for
3x5 min with PBS and incubated for 30 minutes with block buffer. The slides were
incubated with Rat anti-BrdU FITC (Invitrogen Sweden) 1:75 in block buffer for 4
hours at room temperature, protected from light. The slides were finally washed 3x5
minutes and then mounted.

Nerve injury and cell proliferation

Injury induced cell proliferation was assayed as described (Svenningsen and Kanje
1996). A Sprague-Dawley rat was sacrificed as above. The sciatic nerve were removed
by dissection and placed in a Petri dish containing cold L-15 medium. External fat and
debris was removed and the nerves were cut into 3!mm long segments. Eight segments
were cultured in a 10 mm Petri dish filled with Neurobasal medium (NB++) containing
2% B27!(Invitrogen, Sweden), 0.3% L-glutamine (Invitrogen, Sweden) and 100 ng/ml
nerve growth factor 2.5S (NGF, Chemicon UK). The remaining segments were placed
in NB++ with the addition of baclofen to a final concentration of 10-4M in the medium.
The segments were cultured for 48 hours at 37°C in a humidified atmosphere of 5% CO2

in the air.

BrdU was then added to the medium to a final concentration of 55 µM, and the
segments were incubated for an additional 4 hours. The segments were fixed with
Stefanini’s fixative for 20 minutes and washed three times in PBS. The cultures were
cryo-protected in 10% Tyrode's buffer and incubated over night at 4°C and frozen until
used.

A percentage of BrdU positive GFAP positive cells was calculated, and a T-test was
done using the GraphPad Prism software.
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Immunocytochemistry

The cultures were washed twice with PBS and treated overnight at 4°C with primary
antibodies (shown in table 1) diluted in blocking solution (8.4 mM Na2PO4, 1.6 mM
NaH2PO4, 0.15 mM NaCl, 0.25% Triton X-100, 0.25% BSA). To remove unbound
antibodies, the cultures were washed twice with washing solution (8.4!mM!Na2PO4,
1.6!mM NaH2PO4, 0.15!mM NaCl, 0.25%!Triton!X-100) for 15 minutes. Secondary
antibodies (shown in table 1) diluted in blocking solution were added to the slides,
which were incubated for 1 hour at room temperature protected from light. The slides
were then washed twice with washing solution and once in PBS before mounting.

Cryosections and Immunohistochemistry

Cryosections of intact sciatic nerve and DRGs were used for immunohistochemistry.
Tissues were dissected out and fixed in Stefanini’s fixative for 20 minutes. They were
then washed three times in PBS, cryo-protected in 10% Tyrode's buffer and incubated
overnight at 4°C and then frozen until used. Transverse and longitudinal cryostat sections
(10 µm) of the sciatic nerve and DRGs were made. The sections were washed twice with
PBS and treated overnight at 4°C with primary antibodies diluted in blocking solution.
To remove unbound antibodies, sections were washed twice with washing solution for 15
minutes. Secondary antibodies diluted in blocking solution were added to the slides and
incubated for 1 hour at room temperature, protected from light. The sections were then
washed twice with washing solution and once in PBS before mounting.
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Table 1. Antibodies used for immunochemistry.

Antibody Target                     Type                         Cat. No        Dilution        Source

Anti GABA GABA Rba A2052 1:500 Sigma-Aldrich
Anti GABA B1 GABAR1 Gpa AB1531 1:200 Chemicon

Anti GABAB2 GABAR2 Gpa IgG AB5394 1:200 Chemicon

Anti GFAP
Glial fibrillary
acidic protein Rba G9269 1:1000 Sigma-Aldrich

Anti MBP Myelin basic protein Msb SMI 94 1:1000 Stern-Berger Monoclonals

Anti NF Neurofilament Rba N4142 1:1000 Sigma-Aldrich

Anti RIP
Myelinating
oligodendrocytes Msb MAB1580 1:1000 Chemicon

Fitc Anti-Rb IgG Rb Sh AQ301F 1:200 Chemicon
Fitc Anti-Ms IgG Ms Sh AP300F 1:200 Chemicon

Fitc Anti-Gp IgG Gp Dk AP193F 1:200 Chemicon
RRX Anti-Ms IgG Ms Rb AP300R 1:400 Chemicon

RRX Anti-Rb IgG Rb Dk AQ301R 1:400 Chemicon
Alexa 647 IgG Ms Gt A212336 1:200 Mol.Probes

Anti-Ms
Alexa 647 IgG Rb Gt A212447 1:200 Mol.Probes

Anti-Rb
Alexa 647 IgG Gp Gt A21450 1:200 Mom.Probes

Anti-Gp
a Polyclonal antibody, b monoclonal antibody . Dk-Donkey, Gt Goat, Gp-Guinea pig, Ms-Mouse, Rb-

Rabbit Sh-Sheep. FITC is the green emitting flourofor fluorescein, RRX is rhodamine red-X and

Alexa 647 is a blue emitting fluorofor. 

Imaging

Fluorescent labelling was analyzed using Zeiss, LSM 510 META and Olympus
microscopes and Volocity Software (Improvision). Images were then refined and put
together in Photoshop CS.
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