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Beta-amyloid (A3) peptides are secreted from neurons, resulting in extracellular accumulation of Af3 and
neurodegeneration of Alzheimer’s disease. Because neuronal secretion is fundamental for the release of
neurotransmitters, this study assessed the hypothesis that AR undergoes co-release with neurotransmit-
ters. Model neuronal-like chromaffin cells were investigated, and results illustrate regulated, co-secretion
of AB(1-40) and APB(1-42) with peptide neurotransmitters (galanin, enkephalin, and NPY) and cate-
cholamine neurotransmitters (dopamine, norepinephrine, and epinephrine). Regulated secretion from
chromaffin cells was stimulated by KCl depolarization and nicotine. Forskolin, stimulating cAMP, also
induced co-secretion of AP peptides with peptide and catecholamine neurotransmitters. These data sug-
gested the co-localization of AR with neurotransmitters in dense core secretory vesicles (DCSV) that
store and secrete such chemical messengers. Indeed, AR was demonstrated to be present in DCSV with
neuropeptide and catecholamine transmitters. Furthermore, the DCSV organelle contains APP and its
processing proteases, 3- and y-secretases, that are necessary for production of AB. Thus, AP can be gen-
erated in neurotransmitter-containing DCSV. Human IMR32 neuroblastoma cells also displayed regulated
secretion of AB(1-40) and AP3(1-42) with the galanin neurotransmitter. These findings illustrate that AR
peptides are present in neurotransmitter-containing DCSV, and undergo co-secretion with neuropeptide
and catecholamine neurotransmitters that regulate brain functions.
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1. Introduction indicating that brain neuronal activity is related to A deposition
[3]. However, the secretory organelle mechanisms for regulated A3
secretion have not yet been examined in detail.

Brain function requires regulated secretion of neurotransmit-

Beta-amyloid peptides (AP) are a major factor involved in
the development of neurodegeneration of Alzheimer’s disease

(AD), resulting in severe loss of memory and cognitive functions
[6,13,18,51,53]. Secretion of A3 peptides from brain neurons pro-
vides accumulation of extracellular A3 peptides to result in loss of
neurons in hippocampal and cortical brain regions that are respon-
sible for memory function.

Studies in the field have illustrated regulated secretion of
AP that represents electrical activity-dependent neuronal secre-
tion [9,19,20,22,26,37,38]. More recently, evidence has emerged
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ters from secretory vesicles [52,55], the fundamental mechanism
for synaptic neurotransmission. The property of regulated secretion
of neurotransmitters from neurons, combined with evidence for
regulated activity-dependent secretion of A3, suggests the hypoth-
esis that AR and neurotransmitters undergo co-secretion. To test
this hypothesis, the goal of this study was to assess regulated,
co-secretion of AR with neuropeptide and catecholamine neu-
rotransmitters from model neuronal-like chromaffin cells of the
sympathetic nervous system. Chromaffin cells have been utilized
extensively for studies of regulated secretion of neurotransmit-
ters from dense core secretory vesicles (DCSV), and have advanced
knowledge of enzymes that produce such neurotransmitters in
brain [5,39].

Results of this study show that AB(1-40) and AB(1-42) peptides
undergo regulated secretion with neuropeptide and catecholamine
neurotransmitters upon stimulation of regulated secretion by KCl
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depolarization and nicotine. Regulated co-secretion of AP and
neurotransmitters was also stimulated by forskolin that stimu-
lates cAMP production and secretion [11,49,50]. The co-localization
of AR with enkephalin and NPY neurotransmitters in secretory
vesicles of chromaffin cells was demonstrated. Because these neu-
rotransmitters are secreted from DCSV of neurons, the content of
AP peptides with such neurotransmitters in isolated DCSV was
quantitated. Notably, the DCSV contain 3- and +y-secretases that
convert APP, present in DCSV, into neurotoxic AP} peptides. Thus,
the DCSV organelle contains the APP processing components that
produce A peptides, which are co-secreted with neuropeptide
and catecholamine neurotransmitters. In addition, human IMR32
neuroblastoma cells display regulated co-secretion of AR with the
galanin neurotransmitter. These findings illustrate the co-secretion
of AB peptides with neuropeptides and catecholamines, suggesting
that A functions with multiple neurotransmitter systems.

2. Materials and methods

2.1. Secretion of AB with peptide and catecholamine
neurotransmitters from neuronal-like chromaffin cells in primary
culture

Primary cultures of chromaffin cells were prepared from fresh
bovine adrenal medulla (from Sierra Medical Sciences, Whittier,
CA), as we have described previously [40,66]. Cells were plated in
6-well plates at 1.5 x 10° cells/well. Cells were subjected to regu-
lated secretion achieved by stimulation by depolarization with high
KCI (50 mM) in the medium for 15 min at 37 °C. Controls included
incubation of cells without KCl for basal, constitutive secretion. The
media was collected for measurements of AB(1-40) and AB(1-42)
by ELISA assays (ELISA kits #27718 and #27711, respectively,
IBL International, Toronto, Canada). The peptide neurotransmit-
ters of galanin, NPY, and (Met)enkephalin were measured by
radioimmunoassays (Phoenix Pharmaceuticals, Burlingame, CA).
The catecholamines dopamine, norepinephrine, and epinephrine
were also measured in the media, conducted as described [67].
In addition, nicotine stimulation of regulated secretion from chro-
maffin cells was also conducted by incubating cells with nicotine
(10 M for 15min.), and without nicotine as control; the secre-
tion media was subjected to measurements of AB(1-40) and
AB(1-42), peptides, and catecholamines as described for media
from KCl secretion experiments. Furthermore, regulated secretion
was induced by treating cells with forskolin (50 .M, 2 hrs incuba-
tion) which elevates cAMP [49] that induces regulated secretion
[11,50]. Each secretion experiment (with control, KCI, nicotine, or
forskolin conditions) was conducted in triplicate, and each exper-
iment was repeated at least three times. Statistical analyses of
AP peptides, neuropeptides, and catecholamine levels in secretion
media from stimulated and unstimulated control cells were con-
ducted by the Student’s t-test, with significance level of p<0.05.
Results are expressed as the mean +s.e.m. (standard error of the
mean).

2.2. Immunofluorescence deconvolution microscopy of
Ap-related forms and peptide neurotransmitters

Immunofluorescence histochemistry of Af and peptide neu-
rotransmitters was assessed by deconvolution microscopy, as
we have described [12]. Briefly, chromaffin cells were fixed
in 4% paraformaldehyde (PFA), permeabilized with 0.1% Tri-
ton X-100, and incubated with anti-APP 6E10 (1:100, mouse,
Covance, San Diego, CA), anti-galanin (1:200, rabbit, Bachem, Tor-
rance, CA), anti-NPY (1:300, rabbit, Chemicon/Bioscience Research
Reagents/Millipore, Temecula, CA), or anti-(Met)enkephalin (1:50,

mouse, Abcam, Cambridge, MA) in PBS containing 3% bovine serum
albumin (PBS-BSA 3%) for 2 h at room temperature. After washing
with PBS, cells were then incubated with secondary goat anti-
rabbit Alexa Fluor 488 and goat anti-mouse Alexa Fluor 594 (green
and red fluorescence, respectively, 1:300, Molecular Probes/Life
Technologies, Grand Island, NY), respectively, in PBS-3% BSA.
Immunofluorescent co-localization of AB-related forms (anti-APP
6E10 detects AP and its APP precursor forms) with peptide neuro-
transmitters was examined with the Delta Vision Spectris Image
Deconvolution System on an Olympus IX70 microscope using
Softworx Explorer software from Applied Precision. As control,
incubation with only secondary antibodies (no primary antibod-
ies) was performed, resulting in a lack of immunofluorescence thus
indicating specific immunofluorescence signals resulting from the
primary antisera.

2.3. Purification of dense core secretory vesicles (DCSV) and
analyses of AB and neurotransmitters

Secretory vesicles from fresh bovine adrenal medulla tissue,
specifically the dense core secretory vesicles (DCSV), was purified
by sucrose density gradient centrifugation as we have described
previously [63]. The high purity of the isolated secretory vesicles
has been established by enzyme markers of subcellular organelles
[1,54,62,63,65]. The homogeneity and integrity of the purified DCSV
was confirmed by electron microscopy, conducted as we have
described previously [66].

The purified DCSV were lysed by freeze-thawing in buffer
(50 mM Na-acetate, pH 6.0, 150 mM NaCl, 1 mM EDTA) contain-
ing a cocktail of protease inhibitors consisting of 10 wM pepstatin
A, leupeptin, and chymostatin, and E64c, and 500 uM AEBSF (4-
(2-aminoethyl) benzenesulfonyl fluoride hydrochloride). An acid
extract was prepared from the lysed DCSV by bringing the sam-
ple to 1.0 N acetic acid, heating at 95 °C for 10 min, centrifuging at
13,000 x g for 10 min, and collecting the supernatant for measure-
ment of AB(1-40), AB(1-42), galanin, NPY, (Met)enkephalin, and
the catecholamines dopamine, norepinephrine, and epinephrine.
Assays for these components by ELISAs and RIAs are described
above for secretion media in this methods section. VIP and
somatostatin neuropeptides were also measured in DCSV by
radioimmunoassays (from Phoenix Pharmaceuticals, Burlingame,
CA and Bachem, Torrance, CA). Protein content of the purified
DCSV was measured by the Bio-Rad DC protein assay kit (Bio-Rad,
Hercules, CA). AR and neurotransmitter contents in DCSV were
expressed as pg per pg protein.

2.4. Western blot analyses of DCSV for 8- and y-secretase
components with APP and AB

Purified DCSV were subjected to western blots analyses to
assess the presence of (3- and y-secretase components utilized for
processing APP, as well as APP and A3 in DCSV [45,48]. Western
blots were conducted as we have described previously [57,66].
Antibodies to peptide domains of A3 and APP were used in west-
ern blots to assess the presence of AP, APP, as well as APP-derived
fragments in DCSV. Custom-generated antisera were produced to
peptide antigens consisting of AB(17-28), and the N-terminus of
APP of residues 1-18 (APP1-18) (these antisera were produced by
Immuno-Dynamics, La Jolla, CA). The R7 and R1 antisera to APP
were gifts from the laboratory of Professor Nikolaos Robakis (Mt.
Sinai Univ., New York [57,60]). The 22C11 antibody detecting an
N-domain region of APP (APP66-81) was obtained from Millipore
Chemicals (Billerica, MA).

Antisera utilized for western blots were directed to the BACE1
[3-secretase (Sigma, St. Louis, MO) and the wild-type [B-secretase
recently identified as cathepsin B [13,17,25] (Athens Research &
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Table 1
Beta-amyloid and neurotransmitter content in purified dense core secretory vesicles
(DCSV).

Component Content in chromaffin secretory vesicles

Beta-amyloid peptides Content (pg/mg protein)

AB(1-40) 0.22+0.01
AB(1-42) 0.085 +0.004
Peptide neurotransmitters Content (pg/mg protein) x 103
(Met)enkephalin 215+14.4
NPY 269+27.8
Galanin 0.408 +£0.015
VIP 0.013+0.003
Somatostatin 0.008 £ 0.002
3-Endorphin 0.053 £0.005
Catecholamines: Content (pg/mg protein) x 103
Dopamine 1.154+0.13
Norepinephrine 4.56+0.34
Epinephrine 6.49+1.02

The concentrations of AR peptides, peptide neurotransmitters (neuropeptides),
and catecholamines in purified chromaffin secretory vesicles were measured as
described in the methods.

Technology, Athens, GA). Western blots of y-secretase components
were conducted using antisera to presenilins 1 and 2 (Millipore, Bil-
lerica, MA and Cell Signaling Technology/Millipore, Temecula, CA),
nicastrin (Sigma-Aldrich, St. Louis, MO), Pen-2 (Sigma, St. Louis,
MO), and Aph-1 (Covance, San Diego, CA). Western blot of ADAM10,
representing a-secretase, was conducted with anti-ADAM10 (rab-
bit anti-ADAM10 from abcam, Cambridge, MA).

2.5. Human IMR32 neuroblastoma cells: secretion of A with the
galanin neurotransmitter

Human IMR32 neuroblastoma cells were obtained from ATCC
(American Type Culture Collection, Manasssus, VA) and cultured
in MEM/10% FBS (fetal bovine serum) (Invitrogen, Carlsbad, CA).
Cells were plated at 5 x 106 cells per 10 cm petri dish. Activity-
dependent secretion was stimulated by high KCl (50 mM) in the
culture media for 90 min. The media was collected for measure-
ment of AB(1-40) and APB(1-42) (ELISA kits) (#27718 and #27711,
respectively, IBL International, Toronto, Canada), as well as galanin
(Phoenix Pharmaceuticals, Burlingame, CA). Each secretion con-
dition (with or without KCI) was conducted in triplicate in each
experiment, and experiments were repeated two to three times.
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3. Results

3.1. Regulated secretion of A with neurotransmitters from
neuronal chromaffin cells

Neuronal-like chromaffin cells of the sympathetic nervous sys-
tem produce peptide and catecholamine neurotransmitters and
have been utilized as a model for biosynthesis and secretion of
such neurotransmitters [5,16,39]. These cells also produce A[3 pep-
tides [15]. But the question of whether A undergoes co-secretion
with neuropeptide and catecholamine neurotransmitters has not
yet been determined, and was, therefore, assessed in this study.

Regulated secretion from chromaffin neuronal cells was stimu-
lated by KCl depolarization (50 mM KCI in the medium for 15 min
in this study). KCl treatment stimulated the regulated secretion
of AB(1-40) and AP(1-42) by several-fold above basal constitu-
tive secretion (no KCl) (Fig. 1a and b). Similarly, KCl depolarization
stimulated the regulated secretion of the neuropeptide transmit-
ters galanin, NPY, and (Met)enkephalin (Fig. 2a—c) from chromaffin
cells. Regulated secretion was also observed for the catecholamines
dopamine, norepinephrine, and epinephrine (Fig. 2d-f) from these
cells. These data demonstrate KCI stimulation of regulated co-
secretion of AP peptides with neuropeptide and catecholamine
neurotransmitters.

Regulated secretion can also be stimulated by nicotine via
the nicotinic acetylcholine receptor of chromaffin cells [33,47].
Nicotine induced the regulated co-secretion of AB(1-40) and
AB(1-42) peptides (Fig. 1a and b), the peptides galanin, NPY,
and (Met)enkephalin (Fig. 2a-c), as well as the catecholamines
dopamine, norepinephrine, and epinephrine (Fig. 2d-f). Nicotine
stimulates secretion above basal secretion (no nicotine) by several-
fold.

Regulated secretion is known to be stimulated by activation
of protein kinase A [11,50]. Forskolin activates adenylyl cyclase
that produces cAMP, activating cAMP-dependent protein kinase
A (PKA) [49]. Treatment of chromaffin cells with forskolin stimu-
lated the regulated co-secretion of AR(1-40) and AB(1-42) (Fig. 3a
and b) with the peptide neurotransmitters galanin, NPY, and
(Met)enkephalin (Fig. 4a—-c). Forskolin also stimulated the regu-
lated secretion of the catecholamines dopamine, norepinephrine,
and epinephrine (Fig. 4d-f).

These combined secretion experiments demonstrate that
AB(1-40) and AP(1-42) peptides undergo regulated co-secretion
with neuropeptide and catecholamine neurotransmitters.
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Fig. 1. Regulated secretion of AP peptides from neuronal chromaffin cells stimulated by KCl depolarization and nicotine. Regulated secretion from neuronal-like chromaffin
cells in primary culture was stimulated by KCl depolarization (50 mM) and nicotine (10 wM) (15 min incubation). At the end of this treatment period, secretion media was
collected and analyzed for concentrations of the AB(1-40) and AB(1-42) peptides (panels (a) and (b), respectively). *p <0.05 (Student’s t-test).
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Fig. 2. Regulated co-secretion of peptide and catecholamine neurotransmitters from neuronal chromaffin cells with A@ peptides. Regulated secretion from chromaffin cells
in primary culture was stimulated by KCI depolarization (50 mM) and nicotine (10 wM) (15 min incubation), as described in Fig. 1. The secretion media was measured for AR
peptides (illustrated in Fig. 1). Data in this Fig. 2 show co-secretion of the peptide neurotransmitters galanin, NPY, and (Met)enkephalin (panels (a)-(c), respectively), and
co-secretion with the catecholamine neurotransmitters dopamine, norepinephrine, and epinephrine (panels (d)-(f), respectively). *p <0.05 (Student’s t-test).

3.2. Cellular co-localization of AB-related forms with peptide
neurotransmitters in dense core secretory vesicles (DCSV)

The co-secretion of AP with neurotransmitters suggests
their joint localization in dense core secretory vesicles
(DCSV) which store neurotransmitters for their secretion.
Thus, the localization of AP with neurotransmitters in
DCSV was assessed by immunofluorescence deconvolution

(a) AB(1-40)

144 *
12+
10+
8-
6

Ap (1-40), pg/well

\\g

Control  FSK

microscopy. Cellular A-related immunofluorescence detected
with the 6E10 antibody was co-localized with galanin
and NPY that are present in dense core secretory vesi-
cles (DCSV) (Fig. 5) of chromaffin cells and neurons. The
6E10 antibody detects A and APP precursor forms of
AP-related immunoreactivity. These data suggest the pres-
ence of AB- and APP-related forms in neurotransmitter-containing
dense core secretory vesicles.
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Fig. 3. Forskolin stimulates secretion of A peptides from chromaffin cells. Chromaffin cells were treated with forskolin (2 h) to induce regulated secretion. The secretion
media was collected and levels of AR peptides were measured. Forskolin induced the regulated, co-secretion of AB(1-40) and AB(1-42) (panels (a) and (b)). *p < 0.05 (Student’s

t-test).
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Fig. 4. Forskolin stimulates the co-secretion of peptide and catecholamine neurotransmitters with AR peptides from chromaffin cells. As described in Fig. 3, chromaffin cells
were treated with forskolin (2 h) to stimulate regulated secretion. The secretion media was collected after the forskolin treatment, and levels of peptide and catecholamine
neurotransmitters were measured, to evaluate their secretion with A peptides (data shown in Fig. 3). Results of this Fig. 4 show that the peptide neurotransmitters galanin,
NPY, and (Met)enkephalin (panels (a)-(c)) and the catecholamine neurotransmitters dopamine, norepinephrine, and epinephrine (panels (d)-(f)) are co-secreted with AR
peptides (Fig. 3) from chromaffin cells,. Data show that forskolin stimulates the regulated co-secretion of A peptides with neurotransmitters. *p <0.05 (Student’s t-test).

3.3. AB, APP, and neurotransmitters in dense core secretory
vesicles (DCSV) isolated from chromaffin cells

To determine the content of AR peptides with neurotrans-
mitters in DCSV, the DCSV were purified to homogeneity
for measurements of AP peptides, neuropeptides, and cate-
cholamines. The integrity and homogeneity of the purified
DCSV was demonstrated by electron microscopy (Fig. 6a).
Quantitation of AP peptides and neurotransmitter compo-
nents indicates their presence in purified DCSV (Table 1). The
DCSV contain AB(1-40) and AP(1-42), with the more neu-
rotoxic APB(1-42) present at a lower level than AB(1-40).
Many peptide neurotransmitters are present in DCSV, includ-
ing galanin, NPY, (Met)enkephalin, VIP, somatostatin, and
[3-endorphin. Moreover, the catecholamines dopamine (DA), nore-
pinephrine (NE), and epinephrine (Epi) are present in DCSV
(Table 1).

AP and APP forms were also assessed by western blots of the
purified DCSV conducted with epitope-specific antisera to APP
domains consisting of AP (antisera 1659 directed to A317-28),
the N-terminal region of APP (antisera 1656), an N-domain region
of APP (22C11 antibody), and the R7 and R1 antisera that rec-
ognize the KPI and C-domains of APP (illustrated in Fig. 6b).
Western blots detected endogenous A3, present at ~10 pg/ml of
DCSV extract, observed as a band of ~4.5kDa by anti-AB(17-28)
(Fig. 6¢), representing monomeric AP. This A band was consis-
tently observed in replicate western blots. The anti-A3 prepared

in rabbits for this study (described in methods) is capable of
detecting endogenous levels of AB of DCSV at the pg level,
which is more sensitive than many other antisera which detect
ng (rather than pg) amounts of AR [28,36,45,61]. Furthermore,
APP, the precursor of A, was observed by western blots as a
band of ~100-110kDa detected by the antisera 1656, 22C11, and
R7 (Fig. 6d). In addition, bands of ~87-90kDa were detected
by these antisera, consistent with the presence of sAPPa and
SAPPf.

These data illustrate the presence of Af, generated from the
APP precursor, with multiple neuropeptide and catecholamine
neurotransmitters in DCSV that store such components for their
regulated secretion.

3.4. APP processing secretase components are present in dense
core secretory vesicles (DCSV) that contain AB, APP, and
neurotransmitters

Western blots indicate that APP processing secretases are
present in the DCSV. Beta-secretases are present in DCSV, con-
sisting of the recently identified cathepsin B [15,17,25] and the
well-known aspartyl protease BACE 1 [6,18,21,59] (Fig. 7a and b).
The y-secretase complex components - presenilins 1 and 2, nicas-
trin, Aph-1, and Pen-2 [22,23,29] - are present in DCSV (Fig. 7c-g).
Moreover, the DCSV contain the ADAM10 protease (Fig. 8) that
represents a-secretase that cleaves within AP [27,42,48,58]. These
data demonstrate that the DCSV organelle contains the full
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Fig. 5. Cellular localization of AB/APP immunoreactivity with galanin and NPY neurotransmitters. (a) AB/APP localization with galanin. Localization of A and APP pre-
cursor forms (detected by 6E10 immunoreactivity, red fluorescence) with the galanin peptide neurotransmitter (green fluorescence) was assessed by immunofluorescence
deconvolution microscopy. The co-localization of AB/APP with galanin was assessed by their merged images, with areas of co-localization illustrated by yellow fluorescence
(shown by arrows). The 6E10 antibody detects A@ peptides and its APP precursor protein. (b) AB/APP localization with NPY in chromaffin cells. Localization of A and APP
precursor forms (assessed by 6E10 immunoreactivity, red fluorescence) with the NPY peptide neurotransmitter (green fluorescence) was evaluated by immunofluorescence
deconvolution microscopy. The co-localization of AB/APP with NPY was assessed by their merged images, with areas of co-localization shown by yellow fluorescence (see
arrows). Controls conducted with only secondary antibody (labeled with Alexa Fluor) showed no fluorescence, thus indicating that the immunofluorescence was due to the
primary antisera to AB/APP, galanin, and NPY. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of the article.)

repertoire of [3-secretase and +y-secretase components for
processing APP into AP peptides that undergo regulated secretion.

3.5. Human neuroblastoma cells display regulated co-secretion of
AP with peptide neurotransmitters

To demonstrate regulated co-secretion of A from a human
model of neurons, the human IMR32 neuroblastoma cell line was
assessed for AP co-secretion with the galanin neurotransmitter.
Regulated secretion of AB(1-40) and A3(1-42) was observed upon
KCl depolarization (Fig. 9a and b). Furthermore, these AP peptides
were co-secreted with galanin, a peptide neurotransmitter (Fig. 9c).
Overall, results from these experiments demonstrate that A pep-
tides are co-secreted with neurotransmitter systems in a regulated
manner.

4. Discussion

This study demonstrates that A peptides undergo regulated co-
secretion with neuropeptide and catecholamine neurotransmitters
from the dense core secretory vesicle (DCSV) organelle of neuronal-
like chromaffin cells, a widely studied model for neurotransmitter
secretion. Regulated secretion was stimulated by KCl depolar-
ization of chromaffin cells, resulting in co-secretion of AR(1-40)

and AP(1-42) with the peptide neurotransmitters galanin, NPY,
and enkephalin, as well as with the catecholamines dopamine,
norepinephrine, and epinephrine. Nicotine and forskolin also stim-
ulated regulated co-secretion of AP peptides with neuropeptides
and catecholamines. Cellular immunofluorescence microscopy
demonstrated the co-localization of AB-related forms with galanin
and NPY peptide neurotransmitters that are present in DCSV.
Quantitation of AP peptides with neurotransmitters in isolated
DCSV demonstrated the presence of AB(1-40) and AB(1-42) with
neuropeptides and catecholamine neurotransmitters, consistent
with their co-secretion from chromaffin cells. Notably, the DCSV
organelle contains APP with the APP processing enzymes consist-
ing of B- and +y-secretase components that produce Af, as well
as a-secretase that cleaves within AP (precluding A3 formation).
Additionally, human IMR32 neuroblastoma cells display regulated
secretion of A with the galanin neurotransmitter. These new find-
ings demonstrate that A undergoes regulated co-secretion with
neuropeptide and catecholamine neurotransmitters from dense
core secretory vesicles, indicating that A functions with multiple
neurotransmitter systems.

Deposition of extracellular AR in brain is a significant
factor in the development of Alzheimer’s disease. However,
details of the secretory organelle mechanism for neuronal AP
release have been limited. Results from the present study
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Fig. 6. Neurotransmitter dense core secretory vesicles (DCSV) contain AP and APP. (a) Electron microscopy of dense core secretory vesicles (DCSV) isolated from chromaffin
cells. The homogeneity and integrity of DCSV purified from adrenal medullary chromaffin cells was illustrated by electron microscopy, conducted as described in the methods.
(b) APP and AP in DCSV: antibody epitopes. Endogenous full-length APP (amyloid precursor protein) is the precursor of Af, present in DCSV [45,48]. Antisera to different
epitopes of APP are illustrated for antibodies 1656, 22C11, R7, 1659, and R1, with peptide antigen sequences described in the methods and procedures. The presence of AR
with APP in DCSV indicates the presence of 3- and y-secretase components in the DCSV organelle. (c) AR in DCSV. Western blot with antisera 1656 directed to AB(17-28)
detected a band of ~4.5 kDa, consistent with the presence of monomeric AB. Replicate lanes (two lanes) are shown. (d) APP in DCSV. APP was observed in DCSV by western
blots with antisera 1656, 22C11, R7, and R1 directed to epitope regions of APP (shown in Fig. 6b). APP of ~100-110 kDa on SDS-PAGE gels of western blots was observed with
these antisera. These antisera also detected bands of ~ 87-90 kDa that are consistent in apparent molecular weight to sAPPa and sAPPf3.

demonstrate that AP is secreted from dense core secretory
vesicles (DCSV) of neurons in a regulated, activity-dependent
manner. The DCSV represents the key secretory organelle for
secretion of AR and the neuropeptide and catecholamine type of
neurotransmitters.

Of notable significance is the finding that the DCSV organelle
contains the (- and +y-secretase amyloidogenic components
utilized for processing endogenous APP into A3 peptides. Alpha-
secretase is also present in DCSV. The presence of APP processing
components in DCSV indicates that AR production is under the
control of the neurotransmitter secretory system. Indeed, the APP
processing system in DCSV is sensitive to neuronal activity reg-
ulation of AP formation and secretion [20]. Activity-dependent
secretion of neurotransmitters is known to drive biosynthesis of
neurotransmitters to replenish stores of these molecules for neuro-
transmission. Thus, regulated neuronal activity participates in the
release of both AP and neurotransmitters.

Regulated co-secretion of A with peptide and catecholamine
neurotransmitters implicates involvement of neurotransmitter
systems with AB functions. The co-secretion of AP suggests
involvement of those neurotransmitters that modulate cognition
and memory. For example, this study illustrates the co-secretion of
AP with galanin, a neurotransmitter that impairs memory function
[46,56]. Other neurotransmitters co-secreted with A3 may partic-
ipate in the development of memory and cognitive dysfunction in
Alzheimer’s disease.

Activity-dependent secretion of neurotransmitters utilizes the
regulated secretory pathway of neurons, involving secretory vesi-
cles that respond to electrical depolarization of neurons [40].
Secretory vesicles of the regulated secretory pathway are distinct
from those of the constitutive, basal secretory pathway [4,31]. Stud-
ies of AR secretion into conditioned medium from unstimulated
neurons utilize the basal constitutive, unregulated secretory path-
way. Results here illustrate the regulated secretory pathway as a
major source of extracellular Af3.

Regulated secretion of neurotransmitters from neurons is con-
trolled by neurotransmitter receptors that control the electrical
activity of neurons. Thus, receptors of neurotransmitters are
involved in controlling activity-dependent secretion of A. This
study demonstrates that nicotinic cholinergic receptor activation
of chromaffin cells results in co-secretion of A with neuro-
transmitters. Earlier studies show that activation of muscarinic
acetylcholine receptors [29] and glutamate receptors [19] release
AB-related APP products. Recent studies of the involvement of
glutamate receptors in regulating A3 secretion [20,22] indicate,
as example, roles for neurotransmitter modulation of neuronal
activity and AP. Clearly, receptor-mediated control of neuronal
electrical activity can, in turn, regulate activity-dependent secre-
tion of AP.

The DCSV at nerve terminals provide chemical messengers for
neurotransmission. The DCSV contain peptide neurotransmitters
and catecholamines [5,7,41]. In addition, the synaptic vesicles of
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Fig. 7. Amyloidogenic 3- and y-secretase components are present in neurotransmitter-containing dense core secretory vesicles (DCSV). Western blots assessed the presence
of B-secretase and y-secretase components in dense core sescretory vesicles (DCSV) purified from chromaffin cells. These DCSV contain the 3-secretase components of the
recently identified cathepsin B (~28 kDa mature form, and ~35 kDa proenzyme) [15] and the well known BACE1 (~60-70 kDa) [21,59], illustrated by western blots (panels (a)
and (b), respectively). Western blots illustrated that y-secretase complex components are present, consisting of presenilin 1 (panel (c)) of ~50 kDa and ~28 kDa representing
full-length and cleaved forms [9,56,58], presenilin 2 (panel d) of ~50 kDa and ~25 kDa bands representing full-length and cleaved forms [24], nicastrin (panel (e)) of ~150 kDa
and ~100 kDa bands [23], Aph-1 (panel (f)) of ~25 kDa [29], and PEN-2 (panel (g)) of ~10-12 kDa band [23,32]. Arrows indicate the bands observed as secretase components,

with their apparent molecular weights observed.

nerve terminals contain the classical neurotransmitters composed
of glutamate, acetylcholine, GABA, glycine and others [52]. Reg-
ulated, activity-dependent neurotransmitter secretion results in
release of classical neurotransmitters from synaptic vesicles, and
release of neuropeptides and catecholamines with AP peptides
from DCSV [41].

The co-secretion of endogenous AP with neurotransmit-
ters suggest that AP has normal physiological functions.
Indeed, studies in the field have demonstrated endogenous
roles for A in synaptic functions and plasticity [30,43,64],
metal homeostasis of Cu and Zn [35,44], mitochondrial func-
tion [8,34], and others. The data of this study suggest that
AB functions may include coordination with neurotransmitter
functions, since A undergoes co-secretion with catecholamine
and peptide neurotransmitters. Moreover, it will be of inter-
est in future studies to understand how AP from secretory
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Fig. 8. ADAM10, representing a-secretase, is present in neurotransmitter secretory
vesicles of the DCSV type. The presence of ADAM10 in DCSV isolated from neuronal
chromaffin cells was assessed by anti-ADAM10 western blots. The western blots
illustrate the presence of ~95kDa and ~60kDa forms of ADAM10, representing
proform and mature forms of ADAM10, respectively [27,42].

(a) AB(1-40) (b) AB(1-42) (c) Galanin
*

100~ " *
1.5- 804
E 754 E e
) =4 E 60~
= el oo ~ 10- S 50-
g ) g e  40-
= // z 05+ E 304
2' 25+ / 2- ’ ] 204
/ 10-
0 f 0.0 0-

Control Kcl Control KCl Control  KCI

Fig. 9. Human IMR32 neuroblastoma cells display regulated co-secretion of AR peptides with the galanin neurotransmitter. Regulated secretion was stimulated by KCl
depolarization (50 mM in media, for 90 min.) of human IMR32 neuroblastoma cells. Controls include cells that were not treated with KCI. The secretion media was collected
for measurements of AB(1-40), AB(1-42), and the galanin neurotransmitter (panels (a), (b), and (c), respectively). *p <0.05 (Student’s t-test).



134 T. Toneff et al. / Peptides 46 (2013) 126-135

vesicles may undergo oligomerization [2,10,14] to neurotoxic
AR forms that result in neurodegeneration of Alzheimer’s
disease.

In summary, regulated co-secretion of A with neurotrans-
mitters from dense core secretory vesicles, containing the APP
processing machinery for A production, indicates the key role of
regulated neuronal activity for regulating A3 deposition and mem-
ory dysfunction of Alzheimer’s disease.

Glossary

Amyloid precursor protein, Aph-1, BACE 1, 3-amyloid, cathep-
sin B, chromaffin cells, dense core secretory vesicles, dopamine,
enkephalin, epinephrine, forskolin, galanin, neuroblastoma,
neurons, neuropeptide Y, nicastrin, nicotine, norepinephrine,
PEN-2, potassium chloride, presenilin, regulated secretion,
secretases.

Acknowledgements

This work was supported by grants from the Alzheimer’s Asso-
ciation and the National Institutes of Health (NIH RO1DA04271,
RO1MHO077305, and P01 HL58120) to V.H. and grants to MZ
(UL1TRO00100 and PO1 HL58120). The authors have no conflict of
interest with this work. Assistance by Janet Lee, student, is appre-
ciated.

References

[1] Bark SJ, Wegrzyn ], Taupenot L, Ziegler M, O’Connor D, Ma Q, et al. The pro-
tein architecture of human secretory vesicles reveals differential regulation of
signaling molecule secretion by protein kinases. PLoS ONE 2012;7:e41134.

[2] Benilova I, Karran E, De Strooper B. The toxic AR oligomer and Alzheimer’s
disease: an emperor in need of clothes. Nat Neurosci 2012;15:349-57.

[3] Bero AW, Yan P, Roh JE, Cirrito JR, Stewart FR, Raichle ME, et al. Neuronal
activity regulates the regional vulnerability to amyloid-beta deposition. Nature
2011;14:750-8.

[4] Burgess TL, Kelly RB. Constitutive and regulated secretion of proteins. Annu Rev
Cell Biol 1987;3:243-93.

[5] Carmichael SW, Winkler H. The adrenal chromaffin cell. Sci Am 1985;253:40-9.

[6] Crews L, Masliah E. Molecular mechanisms of neurodegeneration in
Alzheimer’s disase. Hum Mol Genet 2010;19:R12-20.

[7] Diaz-Vera ], Morales YG, Hernandez-Fernaud JR, Camacho M, Montesinos MS,
Calegari F, et al. Chromogranin B gene ablation reduces the catecholmine
cargo and decelerates exocytosis in chromaffin secretory vesicles. ] Neurosci
2010;30:950-7.

[8] Duboff B, Feany M, G6tz J. Why size matters - balancing mitochondrial dynam-
ics in Alzheimer’s disease. Trends Neurosci 2013 Apr 11.

[9] Efthimiopoulos S, Vassilacopoulou D, Rippellino JA, Tezapsidis N, Robakis NK.
Cholinergic agonists stimulate secretion of soluble full-length amyloid precur-
sor protein in neuroendocrine cells. Proc Natl Acad Sci USA 1996;93:8046-50.

[10] Fawver JN, Duong KT, Wise-Scira O, Petrofes Chapa R, Schall HE, Coskuner
O, et al. Probing and trapping a sensitive conformation: amyloid-§3 fibrils,
oligomers, and dimers. ] Alzheimers Dis 2012;32:197-215.

[11] Fujita-Yoshigaki J. Divergence and convergence in regulated exocytosis: the
characteristics of cAMP-dependent enzyme secretion of parotid salivary acinar
cells. Cell Signal 1998;10:371-5.

[12] Funkelstein L, Lu WD, Koch B, Mosier C, Toneff T, Taupenot L, et al. Human
cathepsin V protease participates in production of enkephalin and NPY neu-
ropeptide neurotransmitters. ] Biol Chem 2012;287:15232-41.

[13] Gandy S, Martins RN, Buxbaum J. Molecular and cellular basis for anti-amyloid
therapy in Alzheimer’s disease. Alzheimer Dis Assoc Disord 2003;17:259-66.

[14] Hashimoto T, Serrano-Pozo A, Hori Y, Adams KW, Takeda S, Banerji AO, et al.
especially apolipoprotein E4, increases the oligomerization of amyloid 3 pep-
tide. ] Neurosci 2012;32:15181-92.

[15] Hook V, Toneff T, Bogyo M, Greenbaum D, Medzihradszky KF, Neveu J, et al.
Inhibition of cathepsin B reduces 3-amyloid production in regulated secretory
vesicles of neuronal chromaffin cells: evidence for cathepsin B as a candidate
Beta-secretase of Alzheimer’s disease. Biol Chem 2005;386:931-40.

[16] Hook V, Funkelstein L, Lu D, Bark S, Wegrzyn ], Hwang SR. Proteases for
processing proneuropeptides into peptide neurotransmitters and hormones.
Annu Rev Pharmacol Toxicol 2008;48:393-423.

[17] HookV, Kindy M, Reinheckel T, Peters C, Hook G. Genetic cathepsin B deficiency
reduces beta-amyloid in transgenic mice expressing human wild-type amyloid
precursor protein. Biochem Biophys Res Commun 2009;386:284-8.

[18] Huang Y, Mucke L. Alzheimer mechansims and therapeutic strategies. Cell
2012;16:1204-22.

[19] Jolly-Tornetta C, Gao ZY, Lee VM, Wolf BA. Regulation of amyloid precursor
protein secretion by glutamate receptors in human Ntera 2 neurons. ] Biol Chem
1998;272:140015-21.

[20] Kamenetz F, Tomita T, Hsieh H, Seabrok G, Borchelt D, Iwatsubo T, et al. APP
processing and synaptic function. Neuron 2003;37:925-37.

[21] Kandelepas PC, Vassar R. Identification and biology of beta-secretase. ] Neu-
rochem 2012;1:55-61.

[22] Kim SH, Fraser PE, Westaway D, St George-Hyslop PH, Ehrlich M, Gandy S.
Group Il metabotropic glutamate receptor stimulation triggers production and
release of Alzheimer’s amyloid beta42 from isolated intact nerve terminals. ]
Neurosci 2010;30:3870-5.

[23] Kimberly WT, LaVoie M], Ostaszewski BL, Ye W, Wolfe MS, Selkoe DJ. Gamma-
secretase is a membrane protein complex comprised of presenilin, nicastrin,
Aph-1, and Pen-2. Proc Natl Acad Sci USA 2003;100:6382-7.

[24] Kimberly WT, Xia W, Rahmati T, Wolfe MS, Selkoe DJ. The transmembrane
aspartates in presenilin 1 and 2 are obligatory for gamma-secretase activity
and amyloid beta-protein generation. ] Biol Chem 2000;275:3173-8.

[25] Kindy M, Yu ], Zhu H, El-Amouri SS, Hook V, Hook GR. Deletion of the cathepsin
B gene improves memory deficits in a transgenic Alzheimer’s disease mouse
model expressing APP containing the wild-type beta-secretase site sequence.
] Alzheimers Dis 2012;29:827-40.

[26] Klein DM, Felsenstein KM, Brenneman DE, Cathepsins B. L differentially regulate
amyloid precursor protein processing. ] Pharmacol Exp Ther 2009;328:813-21.

[27] Kuhn PH, Wang H, Dislich B, Colombo A, Zeitschel U, Ellwart JW, et al. ADAM10
is the physiologically relevant, constitutive alpha-secretase of the amyloid pre-
cursor protein in primary neurons. EMBO ] 2010;29:3020-32.

[28] Lauritzen I, Pardossi-Piquard R, Bauer C, Brigham E, Abraham ]D, Ranaldi S,
et al. 3-secretase-derived C-terminal fragment of BAPP, C99, but not A, is
a key contributor to early intraneuronal lesions in triple-transgenic mouse
hippocampus. ] Neurosci 2012;32:16243-55.

[29] Lee SF, Shah S, Li H, Yu C, Han W, Yu G. Mammalian APH-1 interacts with
presenilin and nicastrin and is required for intramembrane proteolysis of
amyloid-beta precursor protein and Notch. ] Biol Chem 2002;277:45013-9.

[30] Lilja AM, Roéjdner J, Mustafiz T, Thomé CM, Storelli E, Gonzalez D, et al. Age-
dependent neuroplasticity mechanisms in Alzheimer Tg2576 mice following
modulation of brain amyloid-f3 levels. PLoS ONE 2013;8:e58752.

[31] Lodish H, Berk A, Matsudaira P, Kaiser CA, Krieger M, Scott MP, et al. Molecular
cell biology. fifth ed. New York: W. H. Freeman and Company; 2004. p. 701-42.

[32] LuoW]J,WangH, LiH, Kim BS, Shah S, Lee H], et al. PEN-2 and APH-1 coordinately
regulate proteolytic processing of presenilin 1. ] Biol Chem 2003;278:7850-4.

[33] Mahata SK, Mahata M, Wen G, Wong WB, Mahapatra NR, Hamilton BA, et al.
The catecholamine release-inhibitory catestatin fragment of chromogranin A:
naturally occurring human variants with different potencies for multiple chro-
maffin cell nicotinic cholinergic responses. Mol Pharmacol 2004;66:180-191.

[34] Mao P, Reddy PH. Aging and amyloid beta-induced oxidative DNA damage
and mitochondrial dysfunction in Alzheimer’s disease: implications for early
intervention and therapeutics. Biochim Biophys Acta 2011;1812:1359-70.

[35] Maynard CJ, Bush Al, Masters CL, Cappai R, Li QX. Metals and amyloid-beta in
Alzheimer’s disease. Int ] Exp Pathol 2005;86:147-59.

[36] McLean CA, Cherny RA, Fraser FW, Fuller SJ, Smith MJ, Beyreuther K, et al. Sol-
uble pool of Abeta amyloid as a determinant of severity of neurodegeneration
in Alzheimer’s disease. Ann Neurol 1999;46:860-6.

[37] Nitsch RJ, Farber S, Growdon JH, Wurtman R]. Release of amyloid beta-protein
precursor derivatives by electrical depolarization of rat hippocampal slices.
Proc Natl Acad Sci USA 1993;90:5191-3.

[38] Nitsch RM, Slack BE, Wurtman R], Growdon JH. Release of Alzheimer’s amy-
loid precursor derivatives by activation of muscarinic acetylcholine receptors.
Science 1992;258:304-7.

[39] Njus D, Kelley PM, Harnadek GJ. The chromaffin vesicle: a model secretory
organelle. Physiologist 1985;28:235-41.

[40] O’Connor DT, Mahata S, Mahata M, Jiang Q, Hook V, Taupenot L. Primary culture
of bovine chromaffin cells. Nat Protoc 2007;2:1248-53.

[41] Park Y, Kim KT. Short-term plasticity of small synaptic vesicle (SSV) and large
dense core vesicle (LDCV) exocytosis. Cellular signaling 2009;21:1465-70.

[42] Postina R, Schroeder A, Dewachter I, Bohl J, Schmitt U, Kojro E, et al. A
disintegrin-metalloproteinase prevents amyloid plaque formation and hip-
pocampal defects in an Alzheimer disease mouse model. ] Clin Invest
2004;113:1456-64.

[43] Randall AD, Witton ], Booth C, Hynes-Allen A, Brown JT. The functional neu-
rophysiology of the amyloid precursor protein (APP) processing pathway.
Neuropharmacology 2010;59:243-67.

[44] Roberts BR, Ryan TM, Bush Al, Masters CL, Duce JA. The role of met-
allobiology and amyloid-3 peptides in Alzheimer’s disease. ] Neurochem
2012;120:149-66.

[45] Rosen RF, Tomidokoro Y, Ghiso J, Walker LC. SDS-PAGE/immunoblot detection
of AR multimers in human cortical tissue homogenates using antigen-epitope
retrieval. ] Vis Exp 2010;38 http://www.jove.com/details/php?id=1916

[46] Rustay NR, Wrenn CC, Kinney JW, Holmes A, Bailey KR, Sullivan TL, et al.
Galanin impairs performance on learning and memory tasks: findings from
galanin transgenic and GAL-R1 knockout mice. Neuropeptides 2005;39:
239-43.

[47] SalaF, Nistri A, Criado M. Nicotinic acetylcholine receptors of adrenal chromaf-
fin cells. Acta Physiol 2008;192:203-12.

[48] Schmitt U, Hiemke C, Fahrenholz F, Schroeder A. Over-expression of two dif-
ferent forms of the alpha-secretase ADAM10 affects learning and memory in
mice. Behav Brain Res 2006;175:278-84.


http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0005
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0010
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0015
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0020
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0025
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0025
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0025
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0025
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0025
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0025
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0025
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0025
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0025
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0025
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0025
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0025
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0025
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0030
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0035
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0040
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0045
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0050
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0055
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0060
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0065
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0070
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0075
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0080
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0085
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0090
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0090
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0090
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0090
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0090
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0090
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0090
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0090
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0090
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0090
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0090
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0090
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0090
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0095
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0100
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0105
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0110
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0115
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0120
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0125
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0130
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0135
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0140
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0145
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0150
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0155
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0160
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0165
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0170
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0175
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0180
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0185
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0190
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0195
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0200
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0205
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0210
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0215
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0220
http://www.jove.com/details/php?id=1916
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0230
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0235
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0240

T. Toneff et al. / Peptides 46 (2013) 126-135 135

[49] Seamon KB, Daly JW, Metzger H, de Souza NJ, Reden ]. Structure-activity rela-
tionships for activation of adenylate cyclase by the diterpene forskolin and its
derivatives. ] Med Chem 1983;26:436-9.

[50] Seino S, Takahashi H, Fujimoto W, Shibasaki T. Roles of cAMP signalling in
insulin granule exocytosis. Diabetes Obes Metab 2009;4:180-8.

[51] Selkoe DJ. Alzheimer’s disease: genes, proteins, and therapy. Physiol Rev
2001;81:741-66.

[52] Siegel GJ, Agranoff BS, Albers RW, Fisher SK, Uhler MD. Basic neurochemistry.
sixth ed. Philadelphia: Lippincott-Raven; 1999. p. 191-400.

[53] Sisodia SS. Alzheimer’s disease: perspective for the new millennium. J Clin
Invest 1999;104:1169-70.

[54] Smith AD, Winkler H. A simple method for the isolation of adrenal chromaffin
granules on a large scale. Biochem ] 1967;103:480-2.

[55] Squire L, Berg D, Bloom F, Du Lac S, Ghosh A, Spitzer N. Fundamental neuro-
science. third ed. Amsterdam: Elsevier; 2008. p. 41-271.

[56] Steiner RA, Hohmann ]G, Holmes A, Wrenn CC, Cadd G, Juréus A, et al. Galanin
transgenic mice display cognitive and neurochemical deficits characteristic of
Alzheimer’s disease. Proc Natl Acad Sci USA 2001;98:4184-9.

[57] Tezapsidis N, Li HC, Ripellino JA, Efthimiopoulos S, Vassilacopoulou D, Samba-
murti K, et al. Release of nontransmembrane full-length Alzheimer’s amyloid
precursor protein from the lumenar surface of chromaffin granule membranes.
Biochemistry 1998;37:1274-82.

[58] Thinakaran G, Borchelt DR, Lee MK, Slunt HH, Spitzer L, Kim G, et al. Endo-
proteolysis of presenilin 1 and accumulation of processed derivatives in vivo.
Neuron 1996;17:181-90.

[59] Vassar R, Kovacs DM, Uan R, Wong PC. The beta-secretase enzyme BACE in
health and Alzheimer's disease: regulation, cell biology, function, and thera-
peutic potential. ] Neurosci 2009;29:12787-94.

[60] Vassilacopoulou D, Ripellino JA, Tezapsidis N, Hook VYH, Robakis NK. Full-
length and truncated Alzheimer amyloid precursors in chromaffin granules:
solubilization of membrane amyloid precursor is mediated by an enzymatic
mechanism. ] Neurochem 1995;64:2140-6.

[61] Walsh DM, Tseng BP, Rydel RE, Podlisny MB, Selkoe DJ. The oligomerization of
amyloid beta-protein begins intracellularly in cells derived from human brain.
Biochemistry 2000;39:10831-9.

[62] Wegrzyn ], Lee ], Neveu JM, Lane WS, Hook V. Proteomics of neuroen-
docrine secretory vesicles reveal distinct functional systems for biosynthesis
and exocytosis of peptide hormones and neurotransmitters. J Proteome Res
2007;6:1652-65.

[63] Wegrzyn JL, Bark SJ, Funkelstein L, Mosier CA, Yap A, Kazemi-Esfarjani P, et al.
Proteomics of dense core secretory vesicles reveal distinct protein categories
for secretion of neuroeffectors for cell-cell communication. J Proteome Res
2010;9:5002-24.

[64] Westmark CJ. What's hAPPening at synapses? The role of amyloid f-
protein precursor and (3-amyloid in neurological disorders. Mol Psychiatry
2013;18:425-34.

[65] Yasothornsrikul S, Toneff T, Hwang SR, Hook VYH. Arginine and lysine
aminopeptidase activities in chromaffin granules of bovine adrenal
medulla: relevance to prohormone processing. J Neurochem 1998;70:
153-63.

[66] Yasothornsrikul S, Greenbaum D, Medzihradszky KF, Toneff T, Bundey R, Miller
R, et al. Cathepsin Lin secretory vesicles functions as a prohormone-processing
enzyme for production of the enkephalin peptide neurotransmitter. Proc Natl
Acad Sci U S A 2003;100:9590-5.

[67] Ziegler MG, Kennedy B, Elayan H. A sensitive radioenzymatic assay for
epinephrine forming enzymes. Life Sci 1988;43:2117-22.


http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0245
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0250
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0255
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0255
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0255
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0255
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0255
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0255
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0255
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0255
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0255
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0255
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0255
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0255
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0255
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0260
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0265
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0270
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0275
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0280
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0285
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0290
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0295
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0300
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0305
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0310
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0315
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0320
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0325
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0330
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335
http://refhub.elsevier.com/S0196-9781(13)00180-0/sbref0335

	Beta-amyloid peptides undergo regulated co-secretion with neuropeptide and catecholamine neurotransmitters
	1 Introduction
	2 Materials and methods
	2.1 Secretion of Aβ with peptide and catecholamine neurotransmitters from neuronal-like chromaffin cells in primary culture
	2.2 Immunofluorescence deconvolution microscopy of Aβ-related forms and peptide neurotransmitters
	2.3 Purification of dense core secretory vesicles (DCSV) and analyses of Aβ and neurotransmitters
	2.4 Western blot analyses of DCSV for β- and γ-secretase components with APP and Aβ
	2.5 Human IMR32 neuroblastoma cells: secretion of Aβ with the galanin neurotransmitter

	3 Results
	3.1 Regulated secretion of Aβ with neurotransmitters from neuronal chromaffin cells
	3.2 Cellular co-localization of Aβ-related forms with peptide neurotransmitters in dense core secretory vesicles (DCSV)
	3.3 Aβ, APP, and neurotransmitters in dense core secretory vesicles (DCSV) isolated from chromaffin cells
	3.4 APP processing secretase components are present in dense core secretory vesicles (DCSV) that contain Aβ, APP, and neur...
	3.5 Human neuroblastoma cells display regulated co-secretion of Aβ with peptide neurotransmitters

	4 Discussion
	Glossary
	Acknowledgements
	References


