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 i  g  h  l  i  g  h  t  s

We  map  all  five  missense  SNCA  mutations  on the  proposed  �-synuclein  protein  models.
4 mutations  cluster  around  the  protein  loop  linking  the  two  legs  of  the  hairpin.
4 mutations  cluster  around  the  point  of hairpin  convergence  for  tetramer  formation.
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a  b  s  t  r  a  c  t

With  the  recent  identification  of  two new  pathogenic  mutations  in �-synuclein,  we map  the five  known
pathogenic  mutations  onto  the best  available  models  of the  protein  structure.  We  show  that  four  of  the
five  mutations  map  to  a potential  fold  in the  protein  with  the  exception  being  the  A30P  mutation  in
ccepted 27 April 2013
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which  the substitution  would  be expected  to  have  a profound  effect  on protein  structure.  We  discuss  this
localisation  in  terms  of  the  proposed  mechanisms  for mutation  pathogenicity.

© 2013 The Authors. Published by Elsevier Ireland Ltd. All rights reserved.
arkinson’s disease

utations in �-synuclein (SNCA) are a rare cause of autosomal dom-
nant Parkinson’s disease (PD) accounting for a small proportion
f familial cases [20]. To date, whole gene multiplications have
een discovered to cause the disease [6,19,37], together with a
ew missense mutations. These missense mutations include A53T
34], A30P [29] and E46K [43]. Additionally, we  and others have
ecently described two new mutations in PD cases: H50Q [1,35]
nd G51D [27,30]. The mechanism with which these SNCA point
utations initiate the disease cascade remains unknown, in con-

rast to whole gene multiplications which are likely to cause disease
imply through increased production of �-synuclein [14]. Two pos-
ible hypotheses have been proposed to explain the pathogenicity
f point mutations mainly drawing from evidence provided from

athological studies [5,28,31], studies on cell and mouse models
9,42], and most recently from in vitro biophysical studies [7,18].
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on-commercial use, distribution, and reproduction in any medium, provided the
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These are the “permissive templating” hypothesis [23,26] and the
“autophagy impairment” hypothesis [32,36].

The tertiary and quaternary structures formed by �-synuclein,
which could provide some insight into the pathogenic mecha-
nism associated to point mutations, remain a subject of debate
[4,10,17,21]. Some evidence suggests that �-synuclein consists of
two antiparallel �-helices linked through a short protein chain [39]
that naturally assembles into tetramers presumably preventing
�-synuclein monomer aggregation [2,13,38,41]. Though conclu-
sive evidence has not been found, this suggestion may  provide
insight into the pathogenesis of PD [2]. The recent identifica-
tion of the new mutations located at residues 50 [1,35] and 51
[27,30], closely adjacent to the original Contursi kindred mutation
at codon 53 [34] prompted us to map  them on the putative ter-
tiary structure of the �-synuclein molecule suggested by Ulmer
et al. (http://dx.doi.org/10.2210/pdb1xq8/pdb) [39] in an attempt
to gain further insight into regions that are potentially crucial
for the molecule’s pathogenic potential. We  were stimulated to
do this by the clear evidence that the distribution of pathogenic
mutations in amyloid precursor protein (APP) and presenilin in

Alzheimer’s disease gives insight into their mode of pathogenicity
[24,25].

Clearly, all 5 SNCA point mutations cluster in proximity to the
short protein loop connecting the two  �-helices, with 3 mutations
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Fig. 1. Tertiary structure for �-synuclein based on the mode proposed by Ulmer et al.
[39]. The location of all missense mutations is depicted in red. Image generated using
the  chimera modelling program (http://www.cgl.ucsf.edu/chimera/) using PDB data
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or  �-synuclein reference 1XQB. (For interpretation of the references to colour in
gure legend, the reader is referred to the web  version of the article.)

ocated on the longer arm of the �-synuclein molecule and 1 on the
horter in roughly mirroring positions, and with the E46K, H50Q,
nd A53T mutations aligning across the exterior of the second a-
elix [8] (Fig. 1). Although the A30P mutation is further away from
his loop, the effect of the proline amino acid substitution has the
otential to cause greater disruption to the folding of �-synuclein
han the other amino acid substitutions.

This clustering of mutations close to the protein loop in
ombination with the very limited benign sequence vari-
bility (Exome Variant Server, NHLBI ESP, Seattle, WA [URL:
vs.gs.washington.edu/EVS/] [accessed on 10/2012]) and asso-
iated tolerance to conformational variations of �-synuclein
ndicate the importance of this region and consecutively of the
airpin formation [39] for the molecule’s function. Our observation
ould also be consistent with the suggested tetramer model for
-synuclein (Fig. 2). The hairpin structure appears to be critical for

he establishment of appropriate intermolecular interactions for
he tetramer formation [41]; we speculate that point mutations
isrupting this hairpin conformation directly disrupt the inher-
ntly fragile tetramer and make the freely floating �-synuclein
onomers susceptible to oligomerisation and aggregation, with a

oncomitant involvement of the proteasomal degradation system

9,42]. Thus, point mutations and whole gene multiplications
ould cause PD through 2 distinct mechanisms (impaired oligomer
equestration into protein tetramers in the former and increased

ig. 2. Model structure for �-synuclein modified from published solution NMR  data [41]
isease-associated amino acid locations in red, presented as stick models. (For interpreta
ersion of the article.)

ource: Courtesy of T. Pochapsky (Brandeis), T. Bartels and D. Selkoe (Harvard Medical Sch
tters 546 (2013) 67– 70

template production in the latter case) with the same endpoint:
the formation of �-synuclein aggregates in the form of Lewy bodies
and Lewy neurites.

The clustering of three mutation sites in the region of four his-
tidines with metal binding properties [11] within the core of the
putative tetramer (Fig. 2) could indicate the presence of a binding
pocket. Studies of soluble �-synuclein monomers have demon-
strated that these associate to Cu2+ through their N-terminal two
residues [12] and the codon 50 harbouring the sole histidine residue
in the open reading frame of �-synuclein [3,15,16,35] with folding
of the protein around Cu2+ seemingly disrupted by the H50Q muta-
tion [35]. As no studies have been conducted on tetramer binding
of small molecules/protein interactors to date, it might be the case
that the nature of these interactions is altered in the context of the
tetramer. Thus, further adding to our suggested model, it is possible
that disruption of such small molecule binding by familial PD SNCA
mutations could contribute to the instability of the tetramer.

The variability in clinical presentation and pathology associated
to each specific mutation could correspond to the degree of the
hairpin and tetramer disruption and thus quantity of �-synuclein
monomers available for aggregation; if this is indeed the case, the
G51D mutation represents the most deleterious of all 5 mutations
resulting in a disease reminiscent of the one caused by the whole
gene triplication [22,27,33], whereas the A30P mutation (interest-
ingly the only one located on the short helix) is the most “benign”
[20,29]. Even though the H50Q mutation is adjacent to the severe
G51D and A53T mutations, the associated clinical presentation is
equivalent to the more mild phenotype associated with the A30P
mutation [35]; although our proposed model does not offer a sat-
isfactory explanation for this discrepancy, the location of residue
H50 at the start of the second a-helix [41] could be relevant. It is
also possible that employment of alternative metals such as zinc
(which can weakly bind to H50) [40] to compensate for this codon
substitution could attenuate the clinical features associated to this
mutation. This hypothesis could also explain the apparent paradox
the A53 residue, are not well conserved, as a substantial propor-
tion of higher order mammals carry the human disease causing
residue T in codon 53 (though the lack of conservation could also

 in two different projections. Ribbon presentation of an �-synuclein tetramer with
tion of the references to colour in figure legend, the reader is referred to the web

ool).

http://www.cgl.ucsf.edu/chimera/
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ig. 3. Conservation diagram of human �, � and � synuclein molecules depicting t
sing  the basic local alignment search tool (BLAST, http://blast.ncbi.nlm.nih.gov).

e attributed to lifespan differences between species). Similarly,
odons 50, 51 and 53 are not well conserved between �, � and

 synuclein which are otherwise highly homologous molecules
Fig. 3) thus again raising the possibility of metal binding differ-
nces. Alternatively, conformational differences or the absence of
uch elegant tertiary and/or quaternary SNCA structures in other
pecies and/or homologue molecules could explain these discrep-
ncies. Clearly, the key to the understanding of the pathogenetic
echanism and significance of these point mutations would be the

lucidation of the tertiary and quaternary structure of �-synuclein
oth in humans and other species.

cknowledgments

The authors would like to thank the NHLBI GO Exome Sequenc-
ng Project and its ongoing studies which produced and provided
xome variant calls for comparison: the Lung GO Sequencing
roject (HL-102923), the WHI  Sequencing Project (HL-102924),
he Broad GO Sequencing Project (HL-102925), the Seattle GO
equencing Project (HL-102926) and the Heart GO Sequencing
roject (HL-103010). The authors would also like to thank Thomas
ochapsky (Brandeis), Tim Bartels and Dennis Selkoe (Harvard
edical School) for kindly giving permission to use Fig. 2 in this
anuscript. Work in the authors’ laboratory was  supported in part

y the Wellcome Trust/MRC Joint Call in Neurodegeneration award
WT089698) to the UK Parkinson’s Disease Consortium (UKPDC)
hose members are from the UCL Institute of Neurology, the Uni-

ersity of Sheffield and the MRC  Protein Phosphorylation Unit at
he University of Dundee. PAL is a Parkinson’s UK research fellow
fellowship F1002). Funds for open access were provided by the

ellcome Trust.

eferences

[1] S. Appel-Cresswell, C. Vilarino-Guell, M.  Encarnacion, H. Sherman, I.
Yu, B. Shah, D. Weir, C. Thompson, C. Szu-Tu, J. Trinh, J.O. Aasly, A.
Rajput, A.H. Rajput, A. Jon Stoessl, M.J. Farrer, Alpha-synuclein p.H50Q, a
novel pathogenic mutation for Parkinson’s disease, Mov. Disord. (2013),
http://dx.doi.org/10.1002/mds.25421.

[2] T. Bartels, J.G. Choi, D.J. Selkoe, alpha-Synuclein occurs physiologically as
a  helically folded tetramer that resists aggregation, Nature 477 (2011)
107–110.

[3] A. Binolfi, G.R. Lamberto, R. Duran, L. Quintanar, C.W. Bertoncini, J.M. Souza,
C.  Cervenansky, M.  Zweckstetter, C. Griesinger, C.O. Fernandez, Site-specific
interactions of Cu(II) with alpha and beta-synuclein: bridging the molecular
gap  between metal binding and aggregation, J. Am.  Chem. Soc. 130 (2008)
11801–11812.

[4] A. Binolfi, F.X. Theillet, P. Selenko, Bacterial in-cell NMR  of human alpha-
synuclein: a disordered monomer by nature? Biochem. Soc. Trans. 40 (2012)
950–954.

[5] H. Braak, K. Del Tredici, U. Rub, R.A. de Vos, E.N. Jansen Steur, E. Braak, Staging
of  brain pathology related to sporadic Parkinson’s disease, Neurobiol. Aging 24

(2003) 197–211.

[6] M.C. Chartier-Harlin, J. Kachergus, C. Roumier, V. Mouroux, X. Douay, S. Lincoln,
C.  Levecque, L. Larvor, J. Andrieux, M.  Hulihan, N. Waucquier, L. Defebvre, P.
Amouyel, M.  Farrer, A. Destee, Alpha-synuclein locus duplication as a cause of
familial Parkinson’s disease, Lancet 364 (2004) 1167–1169.

[

ation of the five known missense mutations. Sequence alignment was  carried out

[7] N. Cremades, S.I. Cohen, E. Deas, A.Y. Abramov, A.Y. Chen, A. Orte, M.  Sandal,
R.W. Clarke, P. Dunne, F.A. Aprile, C.W. Bertoncini, N.W. Wood, T.P. Knowles,
C.M. Dobson, D. Klenerman, Direct observation of the interconversion of normal
and toxic forms of alpha-synuclein, Cell 149 (2012) 1048–1059.

[8] R.L. Croke, S.M. Patil, J. Quevreaux, D.A. Kendall, A.T. Alexandrescu, NMR  deter-
mination of pKa values in alpha-synuclein, Protein Sci. 20 (2011) 256–269.

[9] A.M. Cuervo, L. Stefanis, R. Fredenburg, P.T. Lansbury, D. Sulzer, Impaired degra-
dation of mutant alpha-synuclein by chaperone-mediated autophagy, Science
305 (2004) 1292–1295.

10] W.S. Davidson, A. Jonas, D.F. Clayton, J.M. George, Stabilization of alpha-
synuclein secondary structure upon binding to synthetic membranes, J. Biol.
Chem. 273 (1998) 9443–9449.

11] P. Davies, P.C. McHugh, V.J. Hammond, F. Marken, D.R. Brown, Contribution of
individual histidines to prion protein copper binding, Biochemistry 50 (2011)
10781–10791.

12] P. Davies, X. Wang, C.J. Sarell, A. Drewett, F. Marken, J.H. Viles, D.R. Brown, The
synucleins are a family of redox-active copper binding proteins, Biochemistry
50  (2011) 37–47.

13] U. Dettmer, A.J. Newman, E.S. Luth, T. Bartels, D. Selkoe, In vivo crosslinking
reveals principally oligomeric forms of alpha-synuclein and beta-synuclein in
neurons and non-neural cells, J. Biol. Chem. 288 (9) (2013) 6371–6385.

14] M.J. Devine, M.  Ryten, P. Vodicka, A.J. Thomson, T. Burdon, H. Houlden, F. Cava-
leri, M.  Nagano, N.J. Drummond, J.W. Taanman, A.H. Schapira, K. Gwinn, J. Hardy,
P.A. Lewis, T. Kunath, Parkinson’s disease induced pluripotent stem cells with
triplication of the alpha-synuclein locus, Nat. Commun. 2 (2011) 440.

15] C.G. Dudzik, E.D. Walter, B.S. Abrams, M.S. Jurica, G.L. Millhauser, Coordination
of  copper to the membrane-bound form of alpha-synuclein, Biochemistry 52
(2013) 53–60.

16] C.G. Dudzik, E.D. Walter, G.L. Millhauser, Coordination features and affinity of
the Cu(2)+ site in the alpha-synuclein protein of Parkinson’s disease, Biochem-
istry 50 (2011) 1771–1777.

17] B. Fauvet, M.K. Mbefo, M.B. Fares, C. Desobry, S. Michael, M.T. Ardah, E.
Tsika, P. Coune, M.  Prudent, N. Lion, D. Eliezer, D.J. Moore, B. Schneider, P.
Aebischer, O.M. El-Agnaf, E. Masliah, H.A. Lashuel, alpha-Synuclein in cen-
tral  nervous system and from erythrocytes, mammalian cells, and Escherichia
coli exists predominantly as disordered monomer, J. Biol. Chem. 287 (2012)
15345–15364.

18] R.A. Fredenburg, C. Rospigliosi, R.K. Meray, J.C. Kessler, H.A. Lashuel, D. Eliezer,
P.T. Lansbury Jr., The impact of the E46 K mutation on the properties of alpha-
synuclein in its monomeric and oligomeric states, Biochemistry 46 (2007)
7107–7118.

19] J. Fuchs, C. Nilsson, J. Kachergus, M.  Munz, E.M. Larsson, B. Schule, J.W. Langston,
F.A. Middleton, O.A. Ross, M.  Hulihan, T. Gasser, M.J. Farrer, Phenotypic variation
in  a large Swedish pedigree due to SNCA duplication and triplication, Neurology
68  (2007) 916–922.

20] T. Gasser, J. Hardy, Y. Mizuno, Milestones in PD genetics, Mov. Disord. 26 (2011)
1042–1048.

21] T. Gurry, O. Ullman, C.K. Fisher, I. Perovic, T. Pochapsky, C.M. Stultz, The
dynamic structure of alpha-synuclein multimers, J. Am. Chem. Soc. 135 (2013)
3865–3872.

22] K. Gwinn, M.J. Devine, L.W. Jin, J. Johnson, T. Bird, M.  Muenter, C. Waters, C.H.
Adler, R. Caselli, H. Houlden, G. Lopez, A. Singleton, J. Hardy, Clinical features,
with video documentation, of the original familial Lewy body Parkinsonism
caused by alpha-synuclein triplication (Iowa kindred), Mov. Disord. 26 (2011)
2134–2136.

23] J. Hardy, Expression of normal sequence pathogenic proteins for neurodegen-
erative disease contributes to disease risk: ‘permissive templating’ as a general
mechanism underlying neurodegeneration, Biochem. Soc. Trans. 33 (2005)
578–581.

24] J. Hardy, Framing beta-amyloid, Nat. Genet. 1 (1992) 233–234.
25] J. Hardy, R. Crook, Presenilin mutations line up along transmembrane alpha-

helices, Neurosci. Lett. 306 (2001) 203–205.
26] J. Hardy, T. Revesz, The spread of neurodegenerative disease, N. Engl. J. Med.
366 (2012) 2126–2128.
27] A.P. Kiely, Y.T. Asi, E. Kara, P. Limousin, H. Ling, P. Lewis, C. Proukakis, N. Quinn,

A.J. Lees, J. Hardy, T. Revesz, H. Houlden, J.L. Holton, alpha-Synucleinopathy
associated with G51D SNCA mutation: a link between Parkinson’s disease and
multiple system atrophy? Acta Neuropathol. 125 (5) (2013) 753–769.

http://blast.ncbi.nlm.nih.gov/
dx.doi.org/10.1002/mds.25421
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0010
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0015
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0020
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0025
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0030
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0035
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0040
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0045
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0050
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0055
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0060
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0065
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0070
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0075
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0080
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0085
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0090
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0095
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0100
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0105
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0110
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0115
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0120
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0120
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0120
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0120
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0120
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0120
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0120
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0120
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0120
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0120
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0120
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0125
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0130
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0135


7 nce Le

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

0 E. Kara et al. / Neuroscie

28] J.H. Kordower, Y. Chu, R.A. Hauser, T.B. Freeman, C.W. Olanow, Lewy body-like
pathology in long-term embryonic nigral transplants in Parkinson’s disease,
Nat. Med. 14 (2008) 504–506.

29] R. Kruger, W.  Kuhn, T. Muller, D. Woitalla, M.  Graeber, S. Kosel, H. Przuntek,
J.T.  Epplen, L. Schols, O. Riess, Ala30Pro mutation in the gene encoding alpha-
synuclein in Parkinson’s disease, Nat. Genet. 18 (1998) 106–108.

30] S. Lesage, M.  Anheim, F. Letournel, L. Bousset, A. Honore, N. Rozas, L. Pieri, K.
Madiona, A. Durr, R. Melki, C. Verny, A. Brice, G51D alpha-synuclein muta-
tion causes a novel Parkinsonian-pyramidal syndrome, Ann. Neurol. (2013),
http://dx.doi.org/10.1002/ana.23894.

31] J.Y. Li, E. Englund, J.L. Holton, D. Soulet, P. Hagell, A.J. Lees, T. Lashley, N.P. Quinn,
S.  Rehncrona, A. Bjorklund, H. Widner, T. Revesz, O. Lindvall, P. Brundin, Lewy
bodies in grafted neurons in subjects with Parkinson’s disease suggest host-to-
graft disease propagation, Nat. Med. 14 (2008) 501–503.

32] J.R. Mazzulli, Y.H. Xu, Y. Sun, A.L. Knight, P.J. McLean, G.A. Caldwell, E. Sidransky,
G.A. Grabowski, D. Krainc, Gaucher disease glucocerebrosidase and alpha-
synuclein form a bidirectional pathogenic loop in synucleinopathies, Cell 146
(2011) 37–52.

33] T. Mizutani, T. Inose, S. Nakajima, S. Kakimi, M. Uchigata, K. Ikeda, P. Gam-
betti, T. Takasu, Familial Parkinsonism and dementia with ballooned neurons,
argyrophilic neuronal inclusions, atypical neurofibrillary tangles, tau-negative
astrocytic fibrillary tangles, and Lewy bodies, Acta Neuropathol. 95 (1998)
15–27.

34] M.H. Polymeropoulos, C. Lavedan, E. Leroy, S.E. Ide, A. Dehejia, A. Dutra, B. Pike,
H.  Root, J. Rubenstein, R. Boyer, E.S. Stenroos, S. Chandrasekharappa, A. Athanas-
siadou, T. Papapetropoulos, W.G. Johnson, A.M. Lazzarini, R.C. Duvoisin, G. Di

Iorio, L.I. Golbe, R.L. Nussbaum, Mutation in the alpha-synuclein gene identified
in  families with Parkinson’s disease, Science 276 (1997) 2045–2047.

35] C. Proukakis, C.G. Dudzik, T. Brier, D.S. Mackay, J.M. Cooper, G.L. Millhauser, H.
Houlden, A.H. Schapira, A novel alpha-synuclein missense mutation in Parkin-
son disease, Neurology 80 (11) (2013) 1062–1064.

[

tters 546 (2013) 67– 70

36] D.C. Rubinsztein, M.  DiFiglia, N. Heintz, R.A. Nixon, Z.H. Qin, B. Ravikumar, L. Ste-
fanis,  A. Tolkovsky, Autophagy and its possible roles in nervous system diseases,
damage and repair, Autophagy 1 (2005) 11–22.

37] A.B. Singleton, M.  Farrer, J. Johnson, A. Singleton, S. Hague, J. Kachergus, M.
Hulihan, T. Peuralinna, A. Dutra, R. Nussbaum, S. Lincoln, A. Crawley, M.  Hanson,
D.  Maraganore, C. Adler, M.R. Cookson, M.  Muenter, M. Baptista, D. Miller, J.
Blancato, J. Hardy, K. Gwinn-Hardy, alpha-Synuclein locus triplication causes
Parkinson’s disease, Science 302 (2003) 841.

38] A.J. Trexler, E. Rhoades, N-terminal acetylation is critical for form-
ing alpha-helical oligomer of alpha-synuclein, Protein Sci. 21 (2012)
601–605.

39] T.S. Ulmer, A. Bax, N.B. Cole, R.L. Nussbaum, Structure and dynamics of
micelle-bound human alpha-synuclein, J. Biol. Chem. 280 (2005) 9595–9603,
http://dx.doi.org/10.2210/pdb1xq8/pdb.

40] A.A. Valiente-Gabioud, V. Torres-Monserrat, L. Molina-Rubino, A. Binolfi, C.
Griesinger, C.O. Fernandez, Structural basis behind the interaction of Zn(2)(+)
with the protein alpha-synuclein and the Abeta peptide: a comparative analy-
sis, J. Inorg. Biochem. 117 (2012) 334–341.

41] W.  Wang, I. Perovic, J. Chittuluru, A. Kaganovich, L.T. Nguyen, J. Liao, J.R. Auclair,
D.  Johnson, A. Landeru, A.K. Simorellis, S. Ju, M.R. Cookson, F.J. Asturias, J.N. Agar,
B.N.  Webb, C. Kang, D. Ringe, G.A. Petsko, T.C. Pochapsky, Q.Q. Hoang, A soluble
alpha-synuclein construct forms a dynamic tetramer, Proc. Natl. Acad. Sci. U.  S.
A.  108 (2011) 17797–17802.

42] M.  Xilouri, T. Vogiatzi, K. Vekrellis, D. Park, L. Stefanis, Abberant alpha-synuclein
confers toxicity to neurons in part through inhibition of chaperone-mediated
autophagy, PLoS ONE 4 (2009) e5515.
43] J.J. Zarranz, J. Alegre, J.C. Gomez-Esteban, E. Lezcano, R. Ros, I. Ampuero, L.
Vidal, J. Hoenicka, O. Rodriguez, B. Atares, V. Llorens, E. Gomez  Tortosa, T.
del Ser, D.G. Munoz, J.G. de Yebenes, The new mutation, E46 K, of alpha-
synuclein causes Parkinson and Lewy body dementia, Ann. Neurol. 55 (2004)
164–173.

http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0140
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0145
dx.doi.org/10.1002/ana.23894
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0155
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0160
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0165
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0170
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0175
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0180
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0185
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0190
dx.doi.org/10.2210/pdb1xq8/pdb
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0200
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0205
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0210
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215
http://refhub.elsevier.com/S0304-3940(13)00419-9/sbref0215

	α-Synuclein mutations cluster around a putative protein loop
	Acknowledgments
	References


