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A Loss in Cellular Protein Partners Promotes a-Synuclein
Aggregation in Cells Resulting from Oxidative Stress
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ABSTRACT: There is a consensus that oxidative stress promotes neuro-
degeneration and may be linked to plaque formation. @-Synuclein is the main
component of neurodegenerative plaques. We have found that a-synuclein binds
strongly to the enzyme phospholipase Cf1 (PLCf1) in vitro and in cells affecting
both its G protein activation and its degradation. Because PLCf1 binds to a-
synuclein in cells, we tested whether decreasing its level would promote a-
synuclein aggregation and whether overproducing PLCS1 would inhibit
aggregation. By imaging fluorescent a-synuclein in living HEK293, PC12, and
SK-H-SH cells, we find that a-synuclein aggregation is directly related to the level
of PLCA1. Importantly, we found that oxidative stress does not affect the cellular
levels of a-synuclein but results in the down-regulation of PLCS1 thereby
promoting a-synuclein aggregation. A peptide that mimics part of the a-synuclein

binding site to PLCJ} prevents aggregation. Our studies indicate that PLCS1 can reduce cell damage under oxidative stress and

offers a potential site that might be exploited to prevent a-synuclein aggregation.

a-Synuclein is a highly conserved neuronal protein that
constitutes the major component in neurodegerative plaques
called Lewy bodies that are found in diseases such as
Parkinson’s and Alzheimer’s (see for background refs 1—4).
a-Synuclein is classified as a natively unfolded protein, but it
can be purified as a helical tetramer under nondenaturing
conditions.”® Under some conditions, a-synuclein forms f-
stranded fibrils that resemble those found in neurodegenerative
plaques. Studies of point mutants of a-synuclein suggest that
neuropathicity results from a-synuclein oligomerization that
precedes fibrillation.” While a-synuclein mutants have been
directly linked to familial Parkinson’s disease,® the mechanisms
underlying sporadic forms of Lewy body diseases are unclear.

Many environmental factors are thought to contribute to
neurodegeneration due to synuclein pathologgf and of these,
oxidative stress has been clearly established.” The effect of
oxidative stress on tissue and cells is profound. Oxidation
results in modification of protein side chains, and in a-
synuclein, oxidation promotes nitrosylation and tyrosine cross-
linking.'”"" Typically, oxidized proteins with modified side
chains are degraded in proteosomes. However, this is not the
case for a-synuclein'” which is down-regulated by chaperone-
assisted autophagy."

Despite its importance in disease, the cellular function of a-
synuclein is not clear. The high degree of sequence
conservation suggests a specific function.> Many studies point
to a role in vesicle transport, endocytosis, and neural plasticity
(e.g, ref 14). Being ‘natively unfolded’, a-synuclein has been
found to bind to many cellular proteins. We have found that a-
synuclein binds to stronégly to the enzyme PLCf both in
solution and in cells.">'® PLCS is activated by Ga, which
mediates signals from ligands such as angiotensin, acetylcholine,
dopamine, and bradykinin.'”'® Activation of PLCS triggers a
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series of events that lead to an increase in intracellular calcium
and mitogenic and proliferative changes in the cell.

a-Synuclein binds to the C-terminal region of PLCJ which
also contains binding site for Gay and for the endonuclease
TRAX, which plays a key role in RNA interference.'’
Additionally, a-synuclein protects PLCS from degradation by
the calcium-activated protease calpain, which promotes feed-
back regulation of the enzyme.'® The impact of a-synuclein on
these PLCS functions in cells is not clear. It is also not clear
how a-synuclein is distributed between PLCf1 and its other
protein partners.

In this study, we have monitored the aggregation of a-
synuclein in cells using fluorescence methods. We find that
overexpression of a-synuclein results in the formation of
oligomers which can be reversed by overexpression of PLCJ.
Conversely, down-regulation of PLCJ promotes a-synuclein
aggregation. Oxidative stress results in a pronounced reduction
in the level of cellular PLCS while the level of a-synuclein
appears unchanged. This loss of PLCA1 promotes a-synuclein
aggregation. However, we find that a-synuclein aggregation can
be prevented using a peptide that mimics the a-synuclein
-PLCJ1 interaction site. Our studies point to a model in which
oxidation promotes a-synuclein toxicity through the reduction
of native @-synuclein partners.

B METHODS

Cell Culture and Transfection. HEK293 TAP-PLCp1
(abbreviated as HEK293/31) cells were a generous gift from Dr.
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Loren Runnels (UMDN]J Piscataway, NJ) and have been
described.’” SK—N—SH cells and PCI2 cells were obtained
from ATCC (HTB-11, CRL-1721). Both HEKAI and SK—N—
SH cells were maintained in Dulbecco’s modified Eagle’s
medium (DMEM, GIBCO 11965) supplemented with 10%
fetal bovine serum, S50 units/mL penicillin, and 50 pg/mL
streptomycin sulfate. PC12 cells were cultured in DMEM
medium supplemented with 10% horse serum, 5% fetal bovine
serum, S50 units/mL penicillin, and 50 pug/mL streptomycin
sulfate. All cells were incubated at 37 °C with 5% CO,.
Tetracycline was added to a final concentration 1 ug/mL to
induce PLCf1 expression in HEKf1 cells. Nerve growth factor
(NGF, Sigma, St. Louis, MO) was added to a final
concentration of 100 ng/mL to induce PCI12 cells differ-
entiation.

Human a-synuclein was introduced into pmCherry-Cl
(Clonetech, Inc.) and pAcGFPI1 using Bglll and Kpnl sites.
Plasmids were introduced into cells grown at 80—90%
confluency by electroporation for PC12 cells and calcium
phosphate precipitation for HEKf1 cells. The protein
expression of endogenous PLCAl in SK—N—-SH cells was
knocked down using small interference RNA to human PLCf1
(Dharmacon Inc.) according to the manufacturer’s instructions
along with the negative control purchased from the
manufacturer. The cells were incubated for 72 h post knock
down at 37 °C in 5% CO,. Western blot analysis showed this
procedure results in ~80% gene silencing.

Protein Purification. His6-PLCf1 was expressed in Sf9
cells using a baculovirus system with minor modifications.”* a-
Synuclein was expressed in Escherichia coli and purified on 15Q_
column as previously described.* Expression and purity were
assessed by Western blot analysis using commercial antibodies,
purchased from Invitrogen (a-synuclein), and Santa Cruz
Biochemicals (PLCf1).

For FRET studies in solution, PLCf was labeled with the
Cys-reactive fluorophore CPM (Invitrogen) and a-synuclein
was labeled on the N-terminus with Dabcyl (Invitrogen) using
the manufacturer’s protocol. Typically, the probe:protein
labeling ratio ranged between ~0.7—0.85:1 as estimated by
measuring the absorption of CPM or Dabcyl of the labeled
protein and comparing these values to the protein concen-
tration as measured by BCA analysis. PLCf contains many Cys
residues that are accessible to CPM and we have not identified
the primary labeling site. Additionally, even though N-terminal
labeling was carried out at pH 7.2 to target the primary amine
of the N-terminus, there is a very small possibility that a Lys
side chain may be reactive which may affect the observed
affinity. We also note that the small percentage of unlabeled
protein will decrease the dynamic range of the FRET
measurements but would not affect the observed affinities.

Peptide Studies. A peptide was synthesized by American
Peptide Company (www.americanpeptide.com) whose se-
quence was identical to 733—746 of PLCf1 and 739—752 of
PLCf2 (Cys-Lys-Lys-Val-Val-Leu-Pro-Thr-Leu-Ala-Ser-Leu-
Arg) which was identified as the main AS binding site by
previous mass spectrometry studies.

Forster Resonance Energy Transfer (FRET) Measure-
ments. Twenty-four hours after transfection, cells from 60-mm
dishes were plated onto glass bottom culture dishes (MatTek).
Images of fluorescent cells were collected 48—72 h after
transfection on an Olympus Fluoview1000 confocal microscope
equipped with a 40 X 1.4 numerical aperture oil immersion
objective. Analysis of the FRET images was performed using
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standard routine incorporated into software provided for the
Olympus microscope that calculates FRET in terms of
sensitized emission. For a more complete discussion, see refs
21,22. In vitro FRET studies were carried out on an ISS PCl1
spectrofluorometer as previously described.”® Briefly, the
integrated emission intensity of CPM-PLCf was monitored
from 380 to 480 nM (A(exc) = 360), as either Dabcyl-a-
synuclein or dialysis buffer was incrementally added.

Microinjection Studies. Cells were grown in MatTek
dishes for 48 h to 50—60% confluence. Prior to measurements,
the medium was changed to phenol-free Leibovitz L-15
medium. 2 yM Alexa488 labeled a-synuclein or 50 #M peptide
in 100 mM KCl, S mM K,HPO,, pH 7.4 with S uM of DAPI
(Invitrogen) to identify injected cells. The control solution did
not contain a-synuclein protein or peptide.

Microinjections were performed on an Axiovert 200 M from
Zeiss using InjectMan NI2 with a FemtoJet pump from
Eppendorf. Samples were microinjected for 0.4 s into
cytoplasm with the injection pressure P; = 30 hPa and the
compensation pressure (P,) at 15 hPa. We examined the
microinjected cells under the phase microscope (Zeiss Axiovert
200 M with a 40X phase 2 objective) to select viable cells. Cells
were then transferred to the Olympus Fluoviewl000 for
viewing, which was carried out within 2 h after microinjection
for peptide since we were concerned that the peptide would
degrade over extended periods of time. Measurements of cells
that have been microinjected with a-synuclein were monitored
over a longer period of 24 h to allow the proteins to fully
aggregate.

Oxidation Stress Experiments. Oxidative stress studies of
SK—N-—SH cells were carried out by adding 1 mM CoCl, to
untreated or a-synuclein transfected cells overnight at 37 °C as
described.”* 20 ug total cell lysate was then loaded to 12% SDS
gel. Levels of PLCS1 and a-synuclein were analyzed by
Western blot analysis. For solution studies, 4 yM fresh purified
a-synuclein monomers were mixed with the same amount of
purified PLCf1 or peptide and incubated at room temperature
for 30 min and treated by 1 mM CoCl, for 15 min followed by
addition of SDS sample buffer and loaded on 15% SDS gel.

B RESULTS

a-Synuclein Forms Oligomers in Cells Which Is
Reversed by PLCS1. Autosomal dominant Parkinson’s disease
and Lewy body dementia can be caused by triplication of the a-
synuclein gene suggesting that the high cellular levels of a-
synuclein promotes disease states.”>?® Since PLC/1 binds to a-
synuclein in cells, we reasoned that down-regulation of PLCf1
by siRNA would promote a-synuclein aggregation. We
followed aggregation of mCherry-a-synuclein in PC12 cells
by confocal imaging over 72 h (Figure 1), and found that
down-regulation of PLCf1 leads to an increase in the number
and size of visible a-synuclein aggregates. We note that these
aggregates were widely dispersed throughout the cell, with the
exception of the nucleus which appears to have lower levels of
the protein.

To further investigate the effect of PLCf1 on a-synuclein
aggregation, we placed a small, fluorescent label (Alexa488) on
the N-terminus of purified a-synuclein and microinjected the
labeled protein into HEK293/1 cells that can be induced to
overexpress PLCAl upon addition of tetracycline.'” In
untreated cells, the microinjected a-synuclein was widely
distributed throughout the cells similar to the broad localization
seen for mCherry-a-synuclein (Figure 2 upper panels). When
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PC12 cell expressing mCherry-AS

siRNA control

siRNA-PLCB1

Figure 1. Down-regulation of PLCf1 promotes a-synuclein
aggregation. PC12 cells expressing mCherry-a-synuclein were trans-
fected with siRNA control or siRNA(PLCf1). Down-regulation of
PLCf1 was estimated to be ~60% by Western blot analysis. The
images are representative of n = 19 and n = 23 images, respectively.

the cells were induced to overexpress PLCS1, less a-synuclein
aggregation was visibly seen (Figure 2 lower panels). Together
for the results found with mCherry- a-synuclein, our studies
suggest that the presence of PLCS1 decreases large scale
aggregation of a-synuclein.

To quantify a-synuclein aggregation, we viewed association
by Forster Resonance Energy Transfer (FRET) as previously
described.”® For these studies, we transfected either HEK293/1
cells or PC12 cells (a neuronal-like cell line) with eGFP-a-
synuclein and mCherry-a-synuclein. We then measured the
change in FRET when PLCJ1 expression was either induced in
HEK293p1 cells or down-regulated in PC12 cells. In uninduced
HEK293p1 cells, we find the values of GFP-a-synuclein/
mCherry-a-synuclein FRET are broadly distributed over a large
range of values suggesting the presence of several aggregated
states. However, when the level of PLCf1 was raised by
treatment of the cells tetracycline, the level of FRET was
reduced to a mean value similar to negative controls (Figure
3A).

In a second series of studies, we transfected PC12 cells with
the eGFP-a-synuclein, mCherry-a-synuclein, and siRNA-
(PLCS1). We found that the mean value of GFP-a-
synuclein/mCherry-a-synuclein FRET significantly increased
when PLCS1 was down-regulated as compared to controls
(Figure 3B). These results suggest that loss of PLCf1 increases
a-synuclein self-association.

Oxidation Promotes a-Synuclein Aggregation and
Loss of PLCA. There is evidence that oxidation is directly
related to the onset and severity of Alzheimer’s disease, and
oxidation promotes aggregation of purified @-synuclein.”” To
this end, we assessed the increase in a-synuclein aggregation in
cells under oxidative conditions. This was accomplished by
monitoring the increase in FRET between eGFP-a-synuclein/
mCherry-a-synuclein in transfected cells from a human
neuronal cell line (SK-N-SH) when subjected to oxidative
stress. As shown in Figure 4, cells subjected to overnight
treatment with 1 mM CoCl,** show a significant increase in
FRET, suggesting a-synuclein aggregation.

We determined whether oxidation changes the levels of
PLCPA1 and a-synuclein by running the extracts of cells that
were subjected to oxidation on denaturing SDS gels and
visualizing the amount of protein relative to controls by both
coomassie staining and Western blot analysis. We find that
CoCl, treatment significantly reduces the cellular level of
PLCf1, but surprisingly has little effect on the amount of a-
synuclein in untransfected SK-H-SH cells or cells transfected
with a-synuclein (Figure SA,B). Thus, a-synuclein does not
protect PLCf1 from degradation by oxidative stress resulting in
a loss in this binding partner.

We note that the decrease of the levels of PLCf1 due to
oxidation appears more pronounced in the presence of a-
synuclein for reasons that are not clear. Additionally, we note
that SK-H-SH cells, being a neuronal cell line, has endogenous
a-synuclein that runs as a monomer but increases to a tetramer

PLCB1 prevents a-synclein to aggregation in HEK TAPB1 cells.

Control
n=17

+PLCB1
n=15

Figure 2. PLCS1 prevents a-synuclein aggregation in HEKf1 cells. Untreated HEK293 cells (top panels) or tetracycline treated cells that
overproduce PLCS1 (bottom panels) were microinjected with 2 M Alexa488-a-synuclein mixed with trace amounts of DAPL Presented in the
figure are typical cells showing the nucleus as seen by DAPI (left panels) and Alexa488-a-synuclein after 24 h of incubation at 37 °C.
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A FRET of mcherry-AS in transfected HEK TAPB1 with or without tetracycline induction
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Figure 3. PLCS1 expression modules a-synuclein oligomerization as seen by FRET. A. Change in FRET between eGFP-a-synuclein and mCherry-
a-synuclein in untreated HEK293/1 cells and in cells induced to overexpress PLCS1. Top — An uninduced HEK293/1 cells imaged in the GFP or
green (left) channel, the mCherry channel red (middle), and FRET (right) channel. The bottom graph shows the range of FRET values for free
eGFP and mCherry where the mean FRET = 0.019 + 0.003 (n = 33) (left); for eGFP-a-synuclein/mCherry-a-synuclein in uninduced HEK293/1
cells FRET = 0.076 + 0.008 (n = 30); and HEK293$31 cells induced to overexpress PLCS1, FRET = 0.032 =+ 0.003 (n = 33). B. Change in FRET
between eGFP-a-synuclein and mCherry-a-synuclein in PC12 cells where the negative control on the left is free GFP and mCherry (mean FRET =
0.020 + 0003, n = 14); the middle sample is for GFP-a-synuclein/mCherry-a-synuclein (mean FRET = 0.052 + 0.007, n = 17); and the right sample
is for PC12 cells expressing GFP-a-synuclein/mCherry-a-synuclein that have been transfected with siRNA(PLC/1) where FRET = 0.119 + 0.0126

(n = 23).

when overexpressed. The oligomerization of a-synuclein into

tetramers has been observed by other groups.”***’

PLCS1 Peptide That Blocks a-Synuclein-PLCS Associ-
ation Reduces Aggregation. We have previously found that
a-synuclein binds to PLCfland PLCf2 protecting the enzymes
from degradation by the calcium dependent protease calpain.'®
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We synthesized a peptide with a PLCS1 sequence (residues
733—746) surrounding the calpain cleavage site that we
identified on PLCf2 mass spectrometry (Cys743). We first
tested whether this peptide would interfere with the association
between purified PLCA1 and a-synuclein. This study was done
by covalently labeling PLCS1 with a FRET donor (CPM), and
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FRET between GFP-o-synuclein and mCherry-a-synuclein in SK-N-SH cells
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Figure 4. Oxidation promotes a-synuclein oligomerization in cells. SK-
N-SH cells transfected with GFP-a-synuclein and mCherry-a-
synuclein were either untreated or treated overnight with 1 mM
CoCl, before imaging.

A Oxidation diminishes the amount of PLCB1 but not a-synuclein
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Figure 5. Oxidation diminishes the amount of PLCA1 but not a-
synuclein. A. Untransfected or a-synuclein-transfected SK-N-SH cells
were incubated overnight without or with 1 mM CoCl, and the levels
of a-synuclein and PLCf1 are visualized by Western blotting on a
denaturing gel. The middle panel is a coomassie stained gel to show
protein loading. B. Similar study carried out at high a-synuclein
expression levels showing the increase in @-synuclein tetramers at the
expense of monomers during oxidative stress. The bottom panel is a
Ponceau stained gel to show protein loading.

labeling a-synuclein with a nonfluorescent FRET acceptor
(Dabcyl). Without peptide, a strong reduction in CPM-PLC/S1
fluorescence was seen that leveled off by 20 nM Dabcyl-a-
synuclein, which is indicative of protein association. However,
in the presence of peptide, only a minor reduction in
fluorescence was seen up to 50 nM Dabcyl-a-synuclein showing
that the peptide inhibits PLCS1-a-synuclein association (Figure
6A).

We then tested whether the peptide could reduce
aggregation of a-synuclein induced by oxidation. This study
was done by subjecting purified a-synuclein to oxidation by
CoCl, in the absence or presence of either PLCS1 or peptide,
and monitoring aggregation on 15% SDS gels. We find that

3917

CoCl, treatment produces visible a@-synuclein aggregation
(Figure 6B). CoCl, also reduces the amount of native PLCf1
and we find more prominent a-synuclein aggregates in the
presence of PLCA1. However, in the presence of peptide, a-
synuclein aggregation was reduced as clearly seen at longer
treatment times. These results support the idea that the
availability of PLCA1 binding sites, either through the whole
enzyme or simply by a peptide mimic of the binding site,
reduces a-synuclein aggregation as promoted by oxidative
stress.

To determine whether the peptide could interfere with a-
synuclein association in cells, it was microinjected into PC12
and HEK293 cells transfected with GFP a-synuclein and
mCherry-a-synuclein. The FRET values for the data taken in
PC12 cells were the same within error, most likely due to their
relatively high endogenous levels of PLCf1 and a-synuclein.
However, microinjection of the peptide into HEK293p1 cells
reduced the amount of FRET from 0.15 +0.004 to 0.06 +0.008
suggesting that the peptide reduces a-synuclein aggregation
(Figure 6C).

B DISCUSSION

In this study, we have found that the cellular levels of PLCS1
can modulate self-association of a-synuclein. In parallel, down-
regulation of PLCf increases the propensity of a-synuclein to
aggregate. Importantly, oxidative stress results in a relative
lowering of the cellular concentration of PLCS1 promoting in
a-synuclein aggregation. Thus, the link between oxidative stress
and a-synuclein aggregation may be due to the loss of protein
partners.

Despite intense interest, the cellular function of a-synuclein
is largely unknown. One approach used to glean insight into a-
synuclein function was the generation of knockout mice. While
these mice were viable, the lipid composition of endosomes and
other subcelluar organelles were altered®®*! and they showed
neurological abnormalities®* that are difficult to understand on
a mechanistic level. Using more molecular approaches, others
have looked for a-synuclein binding partners. While many
potential interaction proteins have been uncovered, our lab
found that PLCS has one of the strongest affinities for a-
synuclein'® and these proteins associate in cells.'® In cells, a-
synuclein prevents PLCf1 degradation by calpain and raises the
intracellular level of the enzyme.'® a-Synuclein also inhibits
PLCJ activity and this inhibition can be overcome by G
proteins.'® This latter finding correlates well with the
observation that a-synuclein moves from the plasma membrane
to the cytosol with Gaq activation.*® Additionally, we have
carried out in vitro FRET studies showing that a-synuclein
prevents Alexa488-PLCf1 from interacting with Alexa546-
C3PO, which is a member of the RNA induced silencing
complex (RISC) and binds to a similar site as Gaq"® (Sahu,
Guo, and Scarlata, unpublished results).

Overexpression of a-synuclein has been shown to cause
inclusions and neuronal death,>* but our results suggest that
loss of binding partners due to oxidation may also play a role.
PLCp1, like a-synuclein, is highly expressed in neuronal tissue,
and since PLCA1 binds a-synuclein in cells, it is not surprising
that increasing the level of PLCS reduces a-synuclein self-
association and aggregation as seen using fluorescence imaging
methods. However, it is surprising that oxidation has different
effects on the cellular levels of the two proteins. In cells,
oxidation increases a-synuclein self-association as seen by
FRET and by the transition from monomers to tetramers as
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Figure 6. Effect of peptide on PLCS-a-synuclein association. A. PLCf1 was labeled with CPM and its association to Dabcyl-a-synuclein was
monitored by the decrease in CPM fluorescence due to FRET from the CPM donors to nonfluorescent Dabcyl acceptors where data were taken in
the absence (@) and presence of 200 M (O) and 500 uM (V) peptide. B. Aggregation of purified a-synuclein (4 yM) with addition of 1 mM
CoCl, at 3, 6, and 12 h in the absence or presence of equimolar amounts of PLCf1 or peptide and loaded onto a 15% SDS gel. The graph on the
right shows the ratio of the monomer a-synuclein band intensities of CoCl,-treated over untreated protein. C. Change in GFP-a-synuclein/
mCherry-a-synuclein FRET in HEK293 cells in control cells and ones microinjected with peptide were n = 10 for both sets of samples.

seen by native gels (Figure S), and in previous studies using
other biophysical methods.”®** The different effects of
oxidation on a-synuclein and PLCp1 levels may be attributed
to their different mechanisms of down-regulation. PLCA1 is
down-regulated by ubiquitination which is promoted by protein
damage whereas a-synuclein is down-regulated by chaperone-
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assisted autophagy."® It is likely that oxidative stress reduces the
level of many other a-synuclein binding partners increasing the
effective level of unbound a-synuclein and further promoting
aggregation.

Since the integrity of PLCS1 is sensitive to oxidation, we

used a PLC-derived peptide that blocks a-synuclein/PLCf
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1 Peptide sommm oo e e CKKVVLPTLASLR---- 13
2 o-synuclein MDVFMKGLSKAKEGVVAAAEKTKQGVAEAAGKTKEGVLYVGSKTKEGVVHGVATVAEKTK 60
* . * . ok o .
1 ____________________________________________________________
2 EQVTNVGGAVVTGVTAVAQKTVEGAGSIAAATGFVKKDQLGKNEEGAPQEGILEDMPVDP 120
R
2 DNEAYEMPSEEGYQDYEPEA 140
1 Peptide mmmmmmmmmmmmmmmmeeoos CKKVVLPTLASLR - - = - = == = == == == == === =~ 13
2 PLCB1 RKAFKTKTSQGNAVNPVWEEEPTVFKKVVLPTLACLRTAVYEEGGKFIGHRILPVQATRD 769 . .
3 PLCB2 RRYRTKLSPSTNSINPVWKEEPFVFEKILMPELASLRVAVMEEGNKFLGHRIIPINALNS 775 Peptide : 733-746 residues of PLCB1
raraEoeEE 739-752 residues of PLCB2
1
2 GYHYICLRNERNQPLTLPAVFVYTEVKDYVPDTYADVIEALSNPTRYVNLMEQRAKQLAA 829
3 GYHHLCLHSESNMPLTMPALFIFLEMKDYIPGAWADLTVALANPTIKFFSAHDTKSVKLK- 834

Figure 7. Alignment of the peptide to the sequence of a-synuclein (top) and comparison of the putative a-synuclein binding site of PLCf1 and

PLCP1 (right).

association, to determine whether a-synuclein aggregation
could be prevented. We found that this peptide was very
effective in preventing a-synuclein aggregation. The sequence
of this peptide, residues 743—766 of PLCS1, was based on
previous studies where we found that a-synuclein protects
PLCA2 from calpain cleavage at Cys743. Interestingly, this
sequence is mimicked in the residues 45—53 of a-synuclein as
shown in Figure 7. This finding suggests that a-synuclein may
have internal association site(s). We speculate that PLCA1 and
this peptide may replace this internal association site to prevent
a-synuclein self-association. In any case, the identification of
this peptide and its potential for preventing a-synuclein
aggregation under basal or oxidative conditions offers a basis
for new targets for neurodegenerative diseases.
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