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Anthropogenic activity, such as accidental oil spills, are typical sources of urban man-

grove pollution that may affect mangrove bacterial communities as well as their mobile

genetic elements. To evaluate remediation strategies, we followed over the time the effects

of  a petroleum hydrocarbon degrading consortium inoculated on mangrove tree Avicennia

schaueriana against artificial petroleum contamination in a phytoremediation greenhouse

experiment. Interestingly, despite plant protection due to the inoculation, denaturing gra-

dient gel electrophoresis of the bacterial 16S rRNA gene fragments amplified from the total

community DNA indicated that the different treatments did not significantly affect the

bacterial community composition. However, while the bacterial community was rather sta-

ble,  pronounced shifts were observed in the abundance of bacteria carrying plasmids. A

PCR-Southern blot hybridization analysis indicated an increase in the abundance of IncP-

9  catabolic plasmids. Denaturing gradient gel electrophoresis of naphthalene dioxygenase

(ndo)  genes amplified from cDNA (RNA) indicated the dominance of a specific ndo gene in

the  inoculated petroleum amendment treatment. The petroleum hydrocarbon degrading

consortium characterization indicated the prevalence of bacteria assigned to Pseudomonas

spp., Comamonas spp. and Ochrobactrum spp. IncP-9 plasmids were detected for the first time

in  Comamonas sp. and Ochrobactrum spp., which is a novelty of this study.
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Introduction

Mangroves are tropical and subtropical region coastal ecosys-
tems located in transitional zones between terrestrial
environments and sea and rivers.1 Several studies have
demonstrated the role of the mangrove archaeal,2 bacterial3

and fungi4 communities in important biogeochemical cycles.
Moreover, mangroves ecosystems have a particular and great
microbial diversity. Different microorganisms inhabiting man-
groves provide support for mangrove trees to survive under
extreme conditions, likely by producing enzymes which are
also of considerable industrial interest.5–10

In view of the current severe mangrove degradation,
mainly due to the anthropogenic activity impacts, the present
study is focusing on a pilot scale study for recovering these
ecosystems through the adoption of bioaugmentation by
using natural polycyclic aromatic hydrocarbon (PAH) degrad-
ing bacteria from the rhizosphere of mangrove plants, which
might be a promising strategy to be applied in oil-polluted
mangroves.11–15

The mangrove studied herein is located at Guanabara Bay,
Rio de Janeiro, Brazil, near the Duque de Caxias Oil Refinery
(REDUC), which has a long history of oil spill accidents and
an intense raw sewage discharge into the bay.16,17 Therefore,
such pollution makes the surrounding mangrove a hotspot
for microbe-assisted degradation of petroleum components,
such as polycyclic aromatic hydrocarbons (PAHs).18 Herein we
target PAHs because they are well known to form a group of pri-
ority organic pollutants, due to the risk to the human health,
high toxicity and persistence in the environment.19

Many  studies have demonstrated that mobile genetic ele-
ments (MGEs), such as plasmids, play an important role in
bacterial adaptation to oil biodegradation within a bacterial
population, by promoting the assembly and spread of PAH
catabolic gene clusters within the community.20 Among the
known catabolic plasmids involved in PAH compound degra-
dation, the narrow host range IncP-9 plasmids, which belongs
to the incompatibility (Inc) plasmids group21 are of particu-
lar importance, as they often carry PAH degrading genes, such
as the naphthalene dioxygenase (ndo) genes clusters.22–24 The
ndo genes were target in the present study instead of others
PAH degrading genes, due to their important role to initiate
PAH degradation.25,26

We  studied and tested a previously isolated petroleum
hydrocarbon degradative consortium (PHDC) derived from the
rhizosphere of the mangrove tree Avicennia schaueriana which
showed a high ability for PAH removal and high abundances
of IncP-9 plasmids and ndo genes.27 Herein the PHDC was
characterized in order to test potential for bioremediation and
application as inoculum in A. schaueriana artificially contami-
nated with oil in a phytoremediation greenhouse microcosm
experiment. Due to the high ability for PAH removal, and
high abundances of IncP-9 plasmids and ndo genes previ-
ously shown by the PHDC isolated by Gomes et al.27 A.
schaueriana was the mangrove tree of choice for the cur-

rent microcosm experiment. This mangrove tree is typically
growing in the intertidal regions of sheltered tropical and sub-
tropical coasts,28 15–20 m in size and very tolerant to high
salinity.29 Microcosm experiments are often performed in
 b i o l o g y 4 9 (2 0 1 8) 757–769

the laboratory or under greenhouse conditions in order to
mimic  natural environment conditions as much as possible
to study biodegradation pathways of different pollutants and
the interactions between microorganisms and organic com-
pounds under well controlled conditions.30

We  hypothesized that the isolation of bacterial com-
munities which have been regularly exposed to high oil
concentrations might show accelerated hydrocarbon degrada-
tion, which can be explained by the proliferation of adapted
bacteria involved in biodegradation pathways.31 Therefore, we
expected that the PHDC inoculation to A. schaueriana grown
in sediment artificially contaminated with oil, in comparison
to treatments without PHDC would: (i) protect plants against
deleterious oil effects, (ii) cause changes in the composition of
bacterial populations, and (iii) increase the abundance of plas-
mids potentially carrying catabolic genes, such as ndo genes,
due to the proliferation of indigenous or introduced bacteria
carrying catabolic plasmids such as IncP-9 plasmids, or their
spread through horizontal gene transfer.

In order to prove our hypothesis, the assessment of changes
in the bacterial communities over time and the detection
of functional genes and plasmids involved in PAH degrada-
tion, denaturing gradient gel electrophoresis (DGGE) analysis
of bacterial 16S rRNA gene and ndo fragments, detection of
ndo gene and IncP-1, IncP-7 and IncP-9 by polymerase chain
reaction (PCR) and Southern blot hybridization (SBH) were per-
formed.

Materials  and  methods

Petroleum  hydrocarbon  degrading  consortium  (PHDC)
bioaugmentation  inoculum  source

Tree sampling, rhizosphere processing and PHDC enrichment
were performed according to Gomes et al.27 A. schaueriana
was selected for the phytoremediation microcosm experi-
ment based on previous gas chromatography (GC)-based data,
which indicated a significant decrease in the total polycyclic
hydrocarbon (PH) concentrations (129.6 ± 62 mg L−1) in com-
parison with the control flasks (301 ± 109.3 mg  L−1) (p < 0.05).
This PHDC also showed a high abundance of naphthalene
dioxygenase (ndo) genes genotypes and plasmids belong-
ing to the incompatibility (Inc) group.27 In this study, the
A. schaueriana rhizosphere PHDC were further characterized,
as described below, and were used as the bioaugmentation
inoculum in the phytoremediation microcosm experiment.

Petroleum  hydrocarbon  degrading  consortium  (PHDC)
bacteria  characterization

A cultivation-based approach combined with molecular char-
acterization was performed, in order to characterize the
bacterial community present in the inoculum, previously used
in Gomes et al.,27 applied in the microcosm experiment.

Bacterial strains were isolated from the enriched inoculum

applied in the microcosm experiment described below. First,
4 replicates of the inoculum were incubated in a liquid Mini-
mum Salt Medium (MSM)32 with the addition of 1% of Arabian
Light crude oil (cordially provided by Petrobras S.A.) as the only
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arbon source and maintained at room temperature under
onstant shaking at 150 rpm for a total period of 20 days. After
hat, in order to obtain the isolates, the culture was plated in

 solid MSM  with crude oil vapor as the sole carbon source by
ropping oil on filter paper placed on the lid of Petri dishes.
he incubation time varied between 5, 15 and 20 days at 30 ◦C.
he genomic DNA was extracted33 from 80 isolates (20 from
ach replicate). The bacterial 16S rRNA gene was amplified in

 PCR reaction by using the F-27 e R-1492 primers, generating
 product of 1450 bp in size.34

The PCR products were purified by using the MinElute PCR
urification Kit from QIAGEN (QIAGEN GmbH, Germany) and
00 �M of the primer U8-27′ (AGA GTT TGA TCA TGG CTC AG)
Kornelia Smalla, personal communication) were added to per-
orm the sequencing reaction. The sequencing was performed
y the German Company IIT Biotech in Bielefeld, Germany.

Primers were trimmed away and chimeric
equences were removed de novo with uChime in uSe-
rch 5.2.32.35 The sequences were compared using
LASTN (http://www.ncbi.nlm.nih.gov/BLAST) and RDP

http://rdp.cme.msu.edu/).

lasmid  DNA  extraction  from  bacterial  strains  and
etection  of  incompatibility  (Inc)  plasmid  groups  and
aphthalene  dioxygenase  (ndo)  genes

acterial strains were cultivated overnight on a MSM  with oil
istributed on Petri dishes covers as the only carbon source, at
8 ◦C. Subsequently, each isolate was harvested and the plas-
id  DNA was obtained by phenol-chloroform extraction of the

otassium acetate fraction.36 The quality of the plasmid DNA
as verified under a UV light after agarose gel electrophore-

is (1%, w/v) stained with ethidium bromide. Plasmid DNA
rom isolates was screened for the presence of ndo genes18

nd of Inc plasmids belonging to the following groups: IncP-
,37 IncP-7,38 and IncP-9.20 Plasmid DNA was used for dot blot
ybridization as previously described by Gomes et al.18

xperimental  phytoremediation  microcosm  design

oung, six months old, A. schaueriana trees previously planted
t the Jequiá mangrove forest located in Guanabara Bay, near
he Duque de Caxias Oil Refinery (REDUC) (Rio de Janeiro,
razil) were carefully removed along with sediment surround-

ng the roots and replanted into plant pots filled with 500 g of
ediment each. The sampling site characteristics have been
reviously described by Gomes et al.18 The artificial oil con-
amination was performed by covering the plant-mangrove
ediment microcosms with 1 mL  of crude oil emulsified in

 mL  of seawater. The following four treatments, each with
our replicates, were carried out: treatment 1: plant-mangrove

icrocosms without addition of oil or inoculum; treatment
: plant-mangrove microcosms inoculated with 109 CFU mL−1

f the total isolated strain from the inoculum (PHDC) (pellets
ere obtained after centrifugation in 0.85% NaCl for 10 min
t 5000 × g); treatment 3: plant-mangrove microcosms arti-

cially contaminated with 1 mL  of emulsified crude oil in
0 mL  of sea water inoculated with 109 CFU mL−1 inoculum
PHDC); treatment 4: plant-mangrove microcosms artificially
ontaminated with 1 mL  of emulsified crude oil in 10 mL  of
o l o g y 4 9 (2 0 1 8) 757–769 759

sea water. To expose the microcosms to the high and low tide
conditions, as in natural mangroves, all microcosms were par-
tially flooded with seawater for 6 h every day. Fresh seawater
was directly collected from the Jequiá mangrove. At the end of
the flooding period, seawater was leached out by gravitation.

Inoculum  preparation  and  inoculation

The oil-degrading consortium was activated by cultivation in
liquid MSM32 supplemented with crude oil (1%, v/v) for 5 days.
The biomass production for the plant-mangrove microcosm
inoculation was performed by spreading 0.1 mL  of the pre-
activated degrading consortium onto MSM agar plates. Crude
oil vapor was used as the sole carbon source by dropping oil on
filter paper placed on the lid of Petri dishes. The microbial cells
were harvested from the plates by washing with 0.85% saline
after 3 days of incubation. The microbial suspension was cen-
trifuged and re-suspended in sterile saline up to 3 times for
removal of residual oil compounds. The cell suspension was
standardized by optical density at 600 nm to achieve a cell den-
sity of 109 cells mL−1. Due to the fact that mangrove roots are
very sensitive to desiccation and physical damage, the plant-
mangrove microcosm inoculation was performed by adding
2 mL  of cell suspension per each 100 g of sediment above the
sediment near the base of each plant. The same volume of
sterile saline was added to non-inoculated soils to standardize
the final moisture content of each microcosm.

Sampling  and  sample  processing

The microcosm experiment lasted 52 days. Samples were
taken just after the inoculation (day 0), and at 7, 21 and 52 days
post-inoculation, corresponding to T0, T1, T2 and T3, respec-
tively. Four entire microcosms were analyzed per treatment.
The rhizosphere sample consisted of the total root system
with tightly adhering sediment of four individual plants.
Each rhizosphere sample was cut and thoroughly mixed prior
to microbial cell detachment. Extraction of microbial cells
from the roots was performed by gently shaking (100 rpm)
5 g of homogenized root samples in Erlenmeyer flasks con-
taining 5 g of glass beads (diameter of ∼4 mm)  and 45 mL  of
extraction solution containing Tween 80 (0.1%) and sodium
pyrophosphate (0.1%) for 30 min. After the microbial cells were
dislodged from the sediment matrices, 10 mL  from the super-
natant of each sample were centrifuged and the pellets were
re-suspended in ethanol (PA) up to a final volume of 2 mL  and
frozen at −60 ◦C until processed for DNA/RNA extraction.39

Only 1 mL  from this suspension was used for nucleic acid
extraction (amount of microbial cell corresponding to 0.5 g of
fresh sediment).

Chlorophyll  and  total  carotenoid  pigments  determinations

To determine the stress caused in the plants due to the
hydrocarbon contamination, we  measured chlorophyll a and
b and total carotenoid concentrations. Circular discs were

cut with a 6.36 mm diameter cork bore (approx. 127 mm2)
from both leaves of the second and third nodes counting
from the top down. Each leaf disc, weighing approximately
50 mg  (wet weight), was placed in a vial containing 6 mL  of

http://www.ncbi.nlm.nih.gov/BLAST
http://rdp.cme.msu.edu/
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dimethyl sulfoxide (DMSO) and photosynthetic pigments were
extracted without grinding at 60 ◦C for 14 h in the dark.40

Thereafter, the organic extracts were stored at 10 ◦C and 3 mL
of DMSO were added to each leaf disc, maintained at 60 ◦C
for 4 h for further extracting any remained pigments. These
nearly colorless extracts were poured into the first ones.
Chlorophylls (a + b) and total carotenoids (carotenes plus xan-
thophylls) were quantified spectrophotometrically according
to Wellburn41 after subtracting the turbidity at 750 nm.

Total  community  (TC)-DNA  and  cDNA  (RNA)  extraction
from  microcosm  soil  samples

TC-DNA was extracted from 0.5 g of microcosm soil sam-
ples using the FastDNA

®
Spin Kit for Soil (Bio101, Qbiogene,

Carlsbad, CA, USA) after a harsh lysis step with the FastPrep
FP120 bead beating system for cell lysis. DNA was purified
by GENECLEAN Spin Kit (Qbiogene), and the yield and quality
were verified by electrophoresis on 1% (w/v) agarose gels under
UV light after staining with ethidium bromide. The extracted
TC-DNA was used for PCR-Southern blot hybridization (SBH)
analysis, quantitative real-time PCR (qPCR) and DGGE finger-
prints. The absence of PCR-inhibiting substances was verified
by PCR amplification of bacterial 16S rRNA gene ragments
from TC-DNA using the F27 and R1494 primers as previously
described by Heuer et al.42 The cDNA was extracted according
to Costa et al.43

Bacterial  16S  rRNA  gene  PCR  amplification  and
quantification

Bacterial 16S rRNA gene PCR amplification was performed
as previously described by Heuer et al.42 (product size of
1506 bp) from the TC-DNA of microcosm soil samples and the
genomic DNA from isolated bacterial strains. PCR products
were checked after electrophoresis in 1% agarose gel stained
with ethidium bromide under UV light in comparison with
the 1-kb gene-ruler TM DNA ladder (Fermentas, St. Leon-Rot,
Germany). Quantitative PCR (qPCR) targeting the bacterial 16S
rRNA gene from the TC-DNA was performed with the TaqMan
system as described by Suzuki et al.44 The bacterial 16S rRNA
gene qPCR standard was obtained through a dilution series
(10−3–10−7) of the cloned bacterial 16S rRNA gene amplicons
(1467 bp) from Escherichia coli.

DGGE  analysis  of  bacterial  16S  rRNA  gene  fragments
from  the  TC-DNA  of  microcosm  soil  samples

Bacterial 16S rRNA gene fragments amplified from TC-DNA
were analyzed by DGGE as described by Ding et al.45 Com-
parison of silver-stained DGGE profiles and band intensities
was performed by means of the GelCompar II 5.6 software
(Applied Maths, Sint-Martens-Latem, Belgium). A cluster anal-
ysis based on the Pearson similarity matrix was constructed
by the Unweighted Pair Group Method with Arithmetic Mean

46
(UPGMA). In order to evaluate slight differences in the bacte-
rial community fingerprints visualized by DGGE, a statistical
test analysis was applied by using a permutation test based
on the pairwise similarity measures.47
 b i o l o g y 4 9 (2 0 1 8) 757–769

Naphthalene  dioxygenase  (ndo)  gene-based  DGGE  analysis

PCR amplification of ndo gene fragments from the TC-DNA and
cDNA of the four microcosm treatments at two  different sam-
pling times were performed for DGGE analyses.18 PCR products
were checked on 1% agarose gels in order to verify the correct
band size. The ndo genes were subsequently analyzed by DGGE
as described by Gomes et al.18

Southern  blot-PCR  based  detection  of  incompatibility  (Inc)
plasmids:  IncP-1,  IncP-7  and  IncP-9  plasmids  from  the
TC-DNA  of  microcosm  soil  samples

The Southern blot-PCR based detection of IncP-1,37 IncP-
7,38 and IncP-920 from the TC-DNA of the four microcosm
treatments at two different sampling times was performed
according to Dealtry et al.48

Results

Identification  of  bacterial  isolates  from  the  PHDC
inoculum  based  on  the  partial  sequence  of  the  bacterial
16S rRNA  gene

From the initial 80 isolates, a screening based on phenotypes
and biochemical tests: colony morphology, catalase and oxi-
dase reaction,49 and Gram staining test,50 led to the selection
of 35 isolates for bacterial 16S rRNA partial gene sequenc-
ing. Based on the partial sequences of the 16S rRNA gene,
the bacterial strains were identified as Pseudomonas spp. (20),
Ochrobactrum spp. (6), Comamonas spp. (5), Achromobacter spp.
(2), Bacillus sp. (1), and Pseudoacidovorax sp. (1). The bacterial 16S
rRNA amplicon sequences have GenBank accession numbers
KX061935–KX061969.

Detection  of  incompatibility  (Inc)  plasmids  and
naphthalene  dioxygenase  (ndo)  genes  from  the  plasmid
DNA of  PHDC  bacterial  isolates

The presence of plasmids and ndo genes were confirmed by
dot blot hybridization analysis performed with the PCR prod-
ucts with predicted band sizes of each of the amplicon targets.
PCR amplicons and Southern blot hybridization (SBH) signals
of the predicted sizes corresponding to IncP-1 plasmids were
obtained for five isolates. Most of the isolates (11), showed PCR
amplicons and SBH signals corresponding to IncP-9 plasmids
(Supplementary S1), while six showed signals indicating the
presence of ndo genes (Supplementary S2). Only one isolate
showed the presence of IncP-9 plasmid and ndo gene at same
time (Table 1).

Plant  protection  of  bacterial  communities  inoculated  on  A.
schaueriana  against  artificial  petroleum  contamination

In order to evaluate the potential of the inoculated PHDC

to protect A. schaueriana mangrove plants against the phyto-
toxicity induced by artificial contamination with petroleum,
symptoms such as the numbers of leaves with blight lesions
and plant length at the initial time point (T0) and at the end
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Table 1 – Identification of bacteria isolated from the petroleum hydrocarbon degradative consortium (PHDC), based on
bacterial 16S rRNA gene partial sequence and screening for the detection of incompatibility (Inc) plasmids and
naphthalene dioxygenase (ndo) genes trough dot blot hybridization.

Days of incubation aRelated type strain of partial bacterial 16S rRNA sequence GeneBank Accession Number IncP-1 IncP-9 ndo

10 Achromobacter sp. KX061944 − − −
20 Achromobacter denitrificans KX061948 − − −
10 Bacillus infantis KX061938 − − −
10 Comamonas aquatica KX061935 − + −
5 Comamonas testosteroni KX061963 − − −
20 Comamonas testosteroni KX061950 + − −
5 Comamonas thiooxydans KX061962 − − −
5 Comamonas thiooxydans KX061965 − − −
5 Pseudacidovorax intermedius KX061964 − − −
10 Pseudomonas sp. KX061936 + − +
20 Pseudomonas sp. KX061947 − + −
10 Pseudomonas sp. KX061940 − + −
10 Pseudomonas sp. KX061941 − − (+)
10 Pseudomonas sp. KX061942 − + −
20 Pseudomonas sp. KX061943 − − +
20 Pseudomonas sp. KX061949 − + −
20 Pseudomonas sp. KX061954 − + −
20 Pseudomonas sp. KX061956 − − −
20 Pseudomonas sp. KX061958 − − −
5 Pseudomonas sp. KX061959 − − +
20 Pseudomonas sp. KX061960 − + −
5 Pseudomonas sp. KX061961 − + +
10 Pseudomonas aeruginosa KX061946 − − −
10 Pseudomonas hibiscicola KX061937 − − −
10 Pseudomonas plecoglossicida KX061968 − − +
10 Pseudomonas monteilii KX061969 − + −
5 Pseudomonas monteilii KX061966 − − (+)
20 Pseudomonas putida KX061953 − − −
10 Pseudomonas putida KX061967 − − −
10 Ochrobactrum sp. KX061939 − + −
10 Ochrobactrum sp. KX061945 + − −
20 Ochrobactrum sp. KX061955 − − −
20 Ochrobactrum anthropi KX061957 − − −
20 Ochrobactrum haematophilum KX061951 − − −
20 Ochrobactrum pseudogrignonense KX061952 + + −

bNegative control −  − −
cR751 (IncP-1�) +  − −
dpNF 142 (IncP-9) − + −

a All sequences of identified bacterial species showed 100% of similarity with the type strains compared in the Ribosomal Database Project
(RDP) data base.

b Negative control was represented by a randomly isolated bacterium from a soil contaminated with oil, which previously PCR-Southern blot
hybridization analyzes showed the absence of IncP-1, IncP-7 and IncP-9 plasmids.

c R751 (IncP-1�) was obtained from E. coli CM544 and cordially provided by the group of Sørensen SJ.37

d pNF 142 (IncP-9) was isolated from a creosote-contaminated soil.39

(+) possible variation of the ndo detected.

o
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i
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f the experiment (T3) were measured and compared. The
esults indicated that none of the analyzed leaves displayed
light lesions, and only weak symptoms in five leaves were
bserved in one replicate (3.1) of the inoculated plants artifi-
ially contaminated with oil at the end of the experiment (T3)
n the control (1) and in inoculated plants without oil (2). On

he other hand, all plants artificially contaminated with oil (4)
isplayed several leaves with blight lesions: six, three, nine
nd four leaves respectively, from 4.1, 4.2, 4.3 and 4.4 at the
nd of the experiment (T3) (Fig. 1).
Determination  of  total  chlorophyll  and  total  carotenoids  of
A. schaueriana  used  in  the  phytoremediation  greenhouse
microcosm  experiment

In order to evaluate A. schaueriana stress caused by the
artificial addition of petroleum, pigment extractions from

the initial time point (T0) and the end of the experiment
(T3) were performed. The results of these pigments, total
chlorophyll (a + b) and total carotenoids, indicate that, except
for the control plants (1), all other treatments, 2, 3 and 4,
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Fig. 1 – Effects of PAH contamination on A. schaueriana mangrove tree stems and blight lesions after 21 days of
contamination with crude oil. (A) controls, plants without inoculum and oil; (B) inoculated plants; (C) inoculated plants
artificially contaminated with 1 mL  of emulsified crude oil in 10 mL  of sea water; (D) plant artificially contaminated with
1 mL  of emulsified crude oil in 10 mL  of sea water.
respectively – inoculated plants, inoculated plants artificially
contaminated with oil, and plants artificially contaminated
with oil – resulted in a decrease of chlorophyll (a + b) levels
and, to a lower degree, in a decrease of total carotenoids.
The occurrence of plant stress is indicated by the ratio of
chlorophyll divided by the total carotenoid concentrations,
which, in the present study, decreased significantly from
the ratio of 6.2 mg/m2 (control) to 5.2 mg/m2 in the other
treatments (2; 3; 4) at the last sampling timepoint.

Determination  of  bacterial  16S  rRNA  gene  copies  by  qPCR
from  the  TC-DNA  of  microcosm  soil  samples

In order to estimate the bacterial abundance of the man-
grove microcosm samples, the 16S rRNA gene copies were
determined by qPCR from soil TC-DNA extracts. All samples
(Table 2) showed a high abundance of bacterial populations
ranging from 108 to 109 bacterial 16S rRNA gene copy num-
bers per gram of microcosm soil samples with no significant
differences between the treatments (Tukey’s test, p < 0.05).

Response  of  bacterial  mangrove  communities  to  oil
revealed  by  bacterial  16S  rRNA  gene-based  DGGE  analysis

To evaluate the effect of oil and PHDC on the bacterial commu-
nity composition over time, a DGGE analysis was performed

of bacterial 16S rRNA genes amplified from TC-DNA extracted
from the four microcosm treatments from samples taken after
7 and 21 days of growth in the greenhouse. The bacterial
DGGE fingerprints (Fig. 2a and b) showed a high stability of
the bacterial community over time, without detectable vari-
ation among replicates and treatments. The UPGMA cluster
analysis of the DGGE patterns did not detect any significant
difference between the two sampling times for the bacterial
diversity between the different treatments over time (Fig. 2a
and b). The permutation test analysis of total bacterial DGGE
fingerprints revealed no significant differences in the compo-
sition of these communities between the different treatments
and incubation times. The DGGE analysis data is only shown
for the time point after seven (T1) and 21 (T2) days of inocula-
tion in congruence with the time points analyzed by the others
molecular analysis (ndo-DGGE fingerprints of DNA and cDNA
genes and Southern blot hybridization of catabolic plasmids).

Molecular  analysis  of  naphthalene  dioxygenase  (ndo)
genes

In this study, an ndo gene fingerprint approach18 was used
to evaluate the effect of oil contamination and bioaugmen-
tation on the diversity and expression of polycyclic aromatic
hydrocarbon (PAH) degrading genes. Based on the band pro-
files, the comparison of ndo-DGGE fingerprints of DNA and
cDNA revealed that both indigenous and introduced bacte-
ria were able to express the genes coding for PAH degrading
enzymes in the sediment rhizosphere (Fig. 3a and b). However,
the appearance of dominant bands in the cDNA of inoculated

treatments was observed, with the most intense signal on
day 7, indicated the dominance of a specific ndo gene in the
inoculated treatments, with high abundance and expression
on day 7.



b r a z i l i a n j o u r n a l o f m i c r o b i o l o g y 4 9 (2 0 1 8) 757–769 763

Table 2 – Bacterial densities and PCR-Southern blot hybridization detection of plasmid replicon-specific sequences
belonging to the IncP-1, IncP-7 and IncP-9 groups.

Sample Description of samples IncP-1 IncP-7 IncP-9 16S rRNA gene log10/g

1 Treatment 1.1 Time 1 ++ − −
2 Treatment 1.2 Time 1 ++ − −
3 Treatment 1.3 Time 1 ++ − + 9.02a

4 Treatment 1.4 Time 1 + − −
5 Treatment 1.1 Time 2 ++ − −
6 Treatment 1.2 Time 2 + − −
7 Treatment 1.3 Time 2 − − − 8.79a

8 Treatment 1.4 Time 2 ++ − −
9 Treatment 2.1 Time 1 ++ − ++
10 Treatment 2.2 Time 1 ++  − +
11 Treatment 2.3 Time 1 − − ++ 8.85a

12 Treatment 2.4 Time 1 +++ − ++
13 Treatment 2.1 Time 2 ++ − +
14 Treatment 2.2 Time 2 ++ − +
15 Treatment 2.3 Time 2 + − + 9.07a

16 Treatment 2.4 Time 2 + − −
17 Treatment 3.1 Time 1 +++ − +++
18 Treatment 3.2 Time 1 ++ − +++
19 Treatment 3.3 Time 1 ++ − +++ 9.07a

20 Treatment 3. Time 1 ++ − ++
21 Treatment 3.1 Time 2 − − +
22 Treatment 3.2 Time 2 ++ − +
23 Treatment 3.3 Time 2 ++ − ++ 9.18a

24 Treatment 3.4 Time 2 − − ++
25 Treatment 4.1 Time 1 + − −
26 Treatment 4.2 Time 1 − − +
27 Treatment 4.3 Time 1 ++  − − 8.69a

28 Treatment 4.4 Time 1 − − −
29 Treatment 4.1 Time 2 ++ − −
30 Treatment 4.2 Time 2 + − +
31 Treatment 4.3 Time 2 ++ − − 8.9a

32 Treatment 4.4 Time 2 + − +
33 Inoculum 1 − − +++
34 Inoculum 2 − − +++
35 Inoculum 3 − − +++
bNegative control − − −
cR751 (IncP-1�) +++
dpCAR1 (IncP-7) +++
epNF 142 (IncP-9) +++

Hybridization signal: (+++) very strong, with exposure time up to 5 min; (++) strong, with exposure time up to 1 h; (+) weak, with exposure time
up to 3 h; (−) none, with exposure time of more than 3 h.
a Average arithmetic of 4 replicates.
b Negative control was represented by a randomly isolated bacterium from a soil contaminated with oil, which previously PCR-Southern blot

hybridization analyzes showed the absence of IncP-1, IncP-7 and IncP-9 plasmids.
c R751 (IncP-1�) was obtained from E. coli CM544 and cordially provided by the group of Sørensen SJ.37

d pCAR1 (IncP-7) was obtained from Pseudomonas resinovorans CA10 and cordially provided by the group of Izmalkova TY.38

e pNF 142 (IncP-9) was isolated from a creosote-contaminated soil.39

Time 1 = 7 days after inoculation; Time 2 = 21 days after inoculation.
Treatment 1.1; 1.2; 1.3 and 1.4: control, plants without inoculum and oil; treatment 2.1; 2.2; 2.3 and 2.4: inoculated plants; treatment 3.1; 3.2;
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3.3 and 3.4: inoculated plants artificially contaminated with 1 mL o
plant artificially contaminated with 1 mL of emulsified crude oil in

outhern  Blot-PCR  based  detection  of  incompatibility  (Inc)
lasmids  from  soil  TC-DNA

rom the TC-DNA, Southern blot hybridization (SBH) with
abeled probes generated from specific PCR-amplicons from
he TC-DNA were applied in order to avoid the detection of

alse-positive results which might occur in a conventional PCR
mplification.51 In order to detect the occurrence and tem-
oral and treatment-dependent changes in the abundance of
lsified crude oil in 10 mL of sea water; treatment 4.1; 4.2; 4.3 and 4.4:
L of sea water.

IncP-1, IncP-7 and IncP-9 plasmids, SBH analysis were per-
formed.

PCR amplicons and SBH signals of the predicted sizes were
not obtained for IncP-7 plasmids (Table 2). However, weak,
strong and very strong signals were detected for IncP-1 and
IncP-9 plasmids. While SBH of IncP-1 signals were detected

without variation over time and between the different treat-
ments, SBH of IncP-9 signals increased in response to the
addition of the PHDC consortium in oil polluted treatments
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Fig. 2 – Comparison of the bacterial community structures by DGGE based on bacterial 16S rRNA. S: (S) Standard bacterial
16S rRNA; (1) controls, plants without inoculum and oil; (2) inoculated plants; (3) inoculated plants artificially contaminated
with 1 mL  of emulsified crude oil in 10 mL  of sea water; (4) plant artificially contaminated with 1 mL  of emulsified crude oil
in 10 mL  of sea water.
over the time. The SBH analysis results indicated higher IncP-
9 plasmid abundance in the oil treatment, displaying the
strongest signals (S3) in treatment 3 with the respective repli-
cates on day 7 (T1), decreasing IncP-9 plasmid abundance after
21 days (T2) (Table 2). Southern Blot-PCR-based detection of Inc
plasmid analysis data is only shown for the time point after
seven and 21 days of inoculation, due to the absence of vari-
ation from the day 21 (T2) and at the end of the experiment,
after 52 days of inoculation (T3).

Discussion
The microbial community was exposed to Arabian Light crude
oil in the greenhouse microcosm experiment with or without
the addition of selected indigenous petroleum hydrocarbon
degrading consortium (PHDC). The microcosm experiment
simulated an oil spill, and the effects of the microbial inoc-
ulation were evaluated over the time. The PHDC tested as
inoculum in this phytoremediation microcosm experiment
was previously shown to efficiently degrade polyaromatic
hydrocarbons.27 Previous studies reported high abundances of
IncP-9 plasmids and naphthalene dioxygenase (ndo) genes by
Southern blot hybridization (SBH) analysis, and considerable
polycyclic aromatic hydrocarbon (PAH) removal rates detected
in PHDC originated from the A. schaueriana rhizosphere.27 In
addition, a microarray analysis of the PHDC indicated that
the majority of taxa with positive microarray signals, and

most of the populations detected by the sequence analysis
of dominant DGGE bands were associated to Pseudomonadales.
Moreover, the bacterial 16S rRNA gene sequence analysis
of bands excised from Pseudomonas DGGE profiles indicated



b r a z i l i a n j o u r n a l o f m i c r o b i o l o g y 4 9 (2 0 1 8) 757–769 765

a
Non inoculated

DNA DNA RNA RNA
Inoculated

b
Non inoculated

DNA DNA RNA RNA
Inoculated

Fig. 3 – Comparison of DNA and RNA (cDNA) DGGE ndo fingerprints of the mangrove microcosms artificially contaminated
with petroleum at 7 (A) and 21 (B) days after contamination. Microcosms with and without inoculation are shown. Arrow
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ndicates the ndo gene type introduced by inoculation.

he dominance of populations related to P. aeruginosa and P.
utida, which are commonly involved in polycyclic hydrocar-
ons (PHs) degradation.27 However, the bacterial population
resent in the PHDC must be alive to be used as inoculum,
nd cultivation-independent TC-DNA based methods do not
eflect survival. Therefore, bacterial isolates were obtained
y using crude oil as selection source in the present study,
n order to characterize the PHDC used as inoculum in the
. schaueriana phytoremediation microcosm experiment. As
xpected because the IncP-9 plasmid detected, most of the iso-
ates were assigned to Pseudomonas spp. However, the majority
f the isolates carried IncP-9 and IncP-1 plasmids and ndo
enes, indicating their potential to perform the first step in
AH degradation. The isolation of PAH degrading bacteria is
mportant for the formulation of efficient PHDC based inocula
o be used in future phytoremediation applications, where the
rocesses are dependent on microbial viability. Interestingly,

ome of the bacterial isolates assigned to Pseudomonas spp.
Table 1), which are well-known PAH degraders,52–56 presented
do genes in the absence of IncP-9 plasmids, which often carry
enes involved in petroleum degradation and other natural
contaminants.20 We  also observed the presence of ndo genes
in one of Pseudomonas sp. isolate which carried only IncP-1
plasmid, generally described as vehicle of genes involved in
the degradation of man-made pollutants, such as pesticides
and not natural contaminants such as petroleum.24

IncP-1 plasmids are a broad host range and have been
observed in a wide range of hosts, such as Achromobacter
xylosoxidans, Burkholderia cepacia,  Cupriavidus necator,  Pseu-
domonas sp., Sphingomonas sp. A1, Variovorax sp.,57 while IncP-9
is well known to be a narrow host range plasmid, mainly
occurring in Pseudomonas.58 However, IncP-9 was detected in
bacteria from other taxonomic groups for the first time here:
in Comamonas aquatica and in two different Ochrobactrum spp.
species. These are very interesting findings, which may also
indicate that environmental pressure over time might have
fostered the adaptation of other hosts by the uptake of IncP-9
plasmids, in order to increase bacterial survival under stress-

ful conditions.

The use of bioremediation to accelerate the rates of
petroleum components degradation has many  successful
examples, such as the case of the Exxon Valdez oil spill
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in Prince William Sound59 and the oil spill in the northern
Gulf of Mexico.60 The results obtained in these cases have
demonstrated that the stimulation of the indigenous bacteria
able to degrade hydrocarbons by adding fertilizer significantly
enhanced petroleum degradation rates and shaped the func-
tion and structure of bacterial communities.61 The use of
plants to enhance the bioremediation of petroleum hydrocar-
bons at contaminated soil sites, at a pilot-scale, demonstrated
the relevant role of rhizosphere-associated microbes in the
petroleum components degradation.62,63 The bioaugmenta-
tion strategy used in the present greenhouse microcosm
indicated promising results and can be further explored in
future field phytoremediation experiments of polluted man-
grove ecosystems.

The short-term effects of oil addition in association with
the PHDC inoculation were evaluated under both aspects:
structure and functional level. Firstly, in order to unravel and
assess the changes in the structure of bacterial communities, a
culture-independent method, the PCR-DGGE fingerprint tech-
nique, which is a suitable technique to access the structure
of bacterial and archaeal communities of mangrove trees,64

was applied. Pyrosequencing analysis of bacterial 16S rRNA
gene amplicons already showed that most of the microbial
community of mangrove trees involved in oil degradation
were assigned to Bacteria, with highest abundance related to
Proteobacteria,65,66 which guided our focus to the comparative
analysis of bacterial communities inhabiting the rhizosphere
of mangrove trees. Based on the appearance of several DGGE
bands in both analyzed sampling times, bacterial PHDC fin-
gerprints indicated a high complexity of different bacterial
populations. These results are indications of the adaptation
of a high number of populations able to survive in the pres-
ence of PHs. These findings are in accordance with the results
reported by Gomes et al.,27 which revealed a higher number of
bacterial populations adapted to growth on PH, inhabiting the
rhizosphere, in comparison with the complexity found in the
bulk sediment.

Analysis of photosynthetic pigments (chlorophyll a, chloro-
phyll b and carotenoids) are often performed to indicate
plant stress.67 In comparison with the control plants at the
end of the experiment (T3), the chlorophyll/carotenoid ratio
(total chlorophyll over total carotenoid) showed increased
plant stress for all other evaluated treatments indicating plant
metabolism alterations induced by the inoculated microor-
ganisms. On the one hand, pigment analysis did not indicate
a decrease of plant stress induced by oil due to the PHDC
inoculation. On the other hand, plant symptoms observed in
leaves indicate protection against oil-induced phytotoxicity.68

Our results thus demonstrate that bacterial communities able
to partially or totally degrade PHs inoculated in the green-
house microcosm plants could improve A. schaueriana health,
protecting this species against the phytotoxicity induced by
the artificial contamination with petroleum. Inoculated plants
showed only weak symptoms in five leaves in one repli-
cate, while the non-inoculated plants showed several leaves
with blight lesions (Fig. 1), indicating the protective effect

of the inoculation with PAH-degrading bacteria in the pres-
ence of oil. The absence of significant differences in plant
length measured at the end of the experiment (T3) (data not
 b i o l o g y 4 9 (2 0 1 8) 757–769

shown) between the non-inoculated and inoculated plants can
be explained by the use of trees originated from a polluted
urban mangrove, which likely carried oil-adapted bacterial
communities, enriched catabolic plasmids and PAH degrading
genes.27,31 The frequent addition of petroleum to a micro-
cosm tends to affect the microbial communities present in
this environment, which also occurs in situ, in different pol-
luted mangroves.23 The selection of PAH-degrading bacteria
occurs in order to maintain the health and balance of this
ecosystem. The shifts in the structure of pre-adapted bacterial
communities to long-term oil pollution tending toward lesser
diversity, but more  specialized and adapted microbial commu-
nities, have been previously reported,45,69 in accordance with
the bacterial community stability shown in both treatments,
as revealed by the DGGE analysis herein.

Secondly, in order to unravel and assess functional changes
in bacterial communities caused by the short-term effects of
oil addition in association with the PHDC inoculation, analysis
of mobile genetic elements (MGEs) of interest were performed.
Interestingly, while the structure of bacterial community was
rather stable, pronounced shifts occurred in the MGEs over the
time, indicating that the adaptation process in the mangrove
is probably mainly driven by the proliferation of bacteria car-
rying plasmids with degradative genes and horizontal transfer
of catabolic plasmids, e.g. encoding PAH degrading genetic
determinants, rather than by changes in bacterial community
composition due to the selection for PAH-degrading bacteria
already present in the environment.24

Although SBH does not provide quantitative information
on specific gene copy numbers per gram of material as does
qPCR, changes in the abundances of the different plasmid
groups can be indicated and are often confirmed by amplicon
pyrosequencing, as demonstrated in other studies involv-
ing the biodegradation of organic pollutants.24 On the basis
of the exposure time of the identical blots hybridized with
digoxigenin-labeled probes generated from reference plas-
mids (S1), it was shown that the bacteria carrying IncP-9
plasmids were highly abundant in treatment 3, which received
both oil and the PHDC inoculum. The comparison between
the bacterial 16S rRNA gene copy numbers by qPCR indicated
that these differences were not due to differences in bacte-
rial abundance among the samples. Several other studies have
demonstrated the role of IncP-9 plasmids in the adaptation of
the bacterial communities to PAH contamination in situ.58,70

The high abundance of the IncP-9 plasmids observed in the
present study confirmed previously reported findings20 which
indicate that IncP-9 plasmids often carry genes involved in
the degradation of natural contaminants, e.g. ndo gene prod-
ucts responsible for different PAH degradation steps.18 The
exposure of mangrove bacteria to PAH for a longer period
of time might have fostered adaptations to rapidly changing
environmental conditions via horizontally acquired MGEs.31

No treatment-dependent changes in the abundance of IncP-
1 plasmid carrying populations were observed, which is not
surprising, since it is well known that this plasmid group
often encodes genes involved in man-made pollutants, e.g.

pesticides20 and not natural organic pollutants like petroleum.

It is well known that the important multicomponent
enzyme system involved in PAH degradation, ndo genes,
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resent a huge genetic variability which complicates their
etection in environmental samples. However, in order to
vercome this limitation, primers which target the ndo alpha
ubunits belonging to the main clade of group III, compris-
ng several ndo genes, including the nahAc and phnAc genes,
ere applied.18 PCR-based primer systems targeting a broad

ange of ndo genes were applied, and it was shown that the
nrichment with microbial PAH genes indeed offered plant
rotection through the insertion of specific ndo genes as visu-
lized by DGGE. The comparison of ndo-DGGE fingerprints
f DNA and cDNA revealed that both indigenous and intro-
uced bacteria were able to express the genes coding for
AH-degrading enzymes in the rhizosphere. However, due to
he presence of dominant bands in the DNA and cDNA in the
noculated treatments, it can be suggested that specific ndo
enes are present which are only expressed under high lev-
ls of oil pollution and have an earlier activity, as the band
ntensity was higher on day 7.

In conclusion, the data reported herein indicate that, due to
he previous selection of bacterial consortia able to survive by
sing petroleum as carbon and nitrogen sources, the addition
f petroleum did not change the composition of a bacterial
ommunity pre-adapted to PAH, in a greenhouse microcosm
xperiment over time. However, while the overall bacterial
ommunity composition did not significantly shift based on
he methods used, changes in the abundance of conjugative
lasmids and PAH-degrading genes were observed, indicat-

ng that horizontal gene transfer is a crucial parameter in
he development of effective PAH-degrading microbial com-

unities occurring in urban mangrove soils. It was shown that
angrove roots provide a suitable environment for the expres-

ion of PAH-catabolic genes expression. The results of this
tudy aid in elucidating the response in bacterial community
omposition to oil contamination in mangrove ecosystems,
ndicating that a bioaugmentation strategy mediated by highly
fficient PDHC can be a useful tool to clean-up the environ-
ent, with certain advantages, such as low implementation

nd maintenance costs. The main novelty of this work regard-
ng the PDHC results is that Comamonas sp. (Betaproteobacteria)
nd Ochrobactrum sp. (Alphaproteobacteria) carrying IncP-9 plas-
ids are reported here for the first time. Thus it seems that

nder condition with strong selective pressure the host range
f IncP-9 plasmids is far broader as previously reported.

oncluding  remarks

GGE71 is a fingerprinting technique which allows to analyze
apidly and in a cost-effective way the structure and dynamics
f microbial communities. Herein DGGE provided important

nformation, which indicated that the abundant bacterial
ommunities analyzed were stable over the time likely due to
heir pre-adaptation to oil. Commonly to every independent
f cultivation technique, DGGE has its limitations such as the

imit to detect only the most abundant microbial communi-
ies (>1% of the total community), not including some of rare

pecies or those below to the detection limit, which can play an
mportant role in PAH degradation. However, previous work2

ased on the study of microbial communities from mangrove
ontaminated with oil indicated the absence of difference in
o l o g y 4 9 (2 0 1 8) 757–769 767

the results revealed by DGGE and barcoded pyrosequencing.
Nevertheless, would be interesting future amplicon analysis
by next generation sequencing technologies for comparison
with the data shown here and to provide information on the
taxonomic affiliation of the dominant bacterial community
members.

Based on the knowledge that sometimes a certain gene can
be present but not expressed, DGGE analysis of ndo amplified
from cDNA, instead only DNA analysis of ndo genes, brought
a more  complete and useful information, indicating not only
the presence of ndo genes but also their expression of SBH
has many  advantages, as it provides insights into the preva-
lence and diversity of plasmids and genes in a larger numbers
samples. When compared to the conventional PCR, which can
also amplify non-specific products, SBH significantly increases
the specificity and sensitivity of detection.72 Therefore, herein
the PCR-based detection combined with SBH revealed intense
shifts in the MGEs of bacterial communities, indicating the
increased abundance of MGEs which might be due to the pro-
liferation of bacterial populations carrying MGEs or due to
horizontal transfer processes. In summary, this study provided
novel data about the host range of IncP-9 catabolic plasmids,
which were found for the first time in Comamonas sp. and
Ochrobactrum spp. Furthermore, this study demonstrated that
the PHDC inoculated in the greenhouse microcosm plants
protected the A. schaueriana plants against the phytotoxicity
induced by the artificial contamination with petroleum. Our
results indicated that studies focusing on PHDC development
and its application in bioaugmentation can be an interesting
approach to promote mangrove environment detoxification
and recovery after an oil spill accident.

Conflicts  of  interest

The authors declare no conflicts of interest.

Acknowledgments

Acknowledgments are due to PNPD-CAPES (Brazilian Ministry
of Education) and CAPES for scholarship support given to S.
Dealtry and A.M. Ghizelini. This study was funded by the
Deutsche Forschungsgemeinschaft SM59/4-1 and 4-2 and by
FAPERJ-Brazil.

Appendix  A.  Supplementary  data

Supplementary data associated with this article can be found,
in the online version, at doi:10.1016/j.bjm.2018.02.012.

 e  f  e  r  e  n  c  e  s

1. Schaeffer-Novelli Y, Cintrón-Molero G, Soares MLG, De-Rosa
T. Brazilian mangroves. Aquat Ecosyst Health Manag.

2000;3(4):561–570.

2. Pires ACC, Cleary DFR, Almeida A, et al. Denaturing gradient
gel  electrophoresis and barcoded pyrosequencing reveal
unprecedented Archaeal diversity in mangrove sediment

http://dx.doi.org/10.1016/j.bjm.2018.02.012
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0365
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370


 i c r o
768  b r a z i l i a n j o u r n a l o f m

and rhizosphere samples. Appl Environ Microbiol.
2012;78(16):5520–5528.

3. Andreote FD, Jiménez DJ, Chaves D, et al. The microbiome of
Brazilian mangrove sediments as revealed by metagenomics.
PLoS ONE. 2012;7(6):e38600.

4. Arfi Y, Buée M, Marchand C, Levasseur A, Record E. Multiple
markers pyrosequencing reveals highly diverse and
host-specific fungal communities on the mangrove trees
Avicennia marina and Rhizophora stylosa.  FEMS Microbiol Ecol.
2012;79:433–444.

5. Soares L, Marcon J, C M De, et al. A novel multifunctional
�-N-acetylhexosaminidase revealed through metagenomics
of  an oil-spilled mangrove. Bioengineering. 2017;4(62),
http://dx.doi.org/10.3390/bioengineering4030062.

6.  Rocha LL, Colares GB, Nogueira VLR, Paes FA, Melo VMM.
Distinct habitats select particular bacterial communities in
mangrove sediments. Int J Microbiol. 2016. Article ID 3435809.

7. Ghizelini AM, Mendonça-Hagler LCS, Macrae A. Microbial
diversity in Brazilian mangrove sediments – a mini review.
Braz J Microbiol. 2012;43(4):1242–1254.

8. Dias ACF, Andreote FD, Dini-Andreote F, et al. Diversity and
biotechnological potential of culturable bacteria from
Brazilian mangrove sediment. World J Microbiol Biotechnol.
2009;25:1305–1311.

9. Basha SKC, Rao KRSS. An intrinsic assessment of bioactive
potentiality of mangroves actinomycetes. J Entomol Zool Stud.
2017;5(1):20–26.

10. Soares Júnior FL, Dias Franco AC, Fasanella CC, et al. Endo-
and  exoglucanase activities in bacteria from mangrove
sediment. Braz J Microbiol. 2013;44(3):969–976.

11. Valiela I, Bowen JL, York JK. Mangrove forests: one of the
world’s threatened major tropical environments. Bioscience.
2001;51(10):807.

12. Polidoro BA, Carpenter KE, Collins L, et al. The loss of
species: mangrove extinction risk and geographic areas of
global concern. PLoS ONE. 2010;5(4):e10095.

13. Korda A, Santas P, Tenente A, Santas R. Petroleum
hydrobcarbon bioremediation: sampling and analytical
techniques, in situ treatments and commercial
microorganisms currently used. Appl Microbiol Biotechnol.
1997;48(6):677–686.

14. Rocha LL, Colares GB, Angelim AL, Grangeiro TB, Melo VMM.
Culturable populations of Acinetobacter can promptly
respond to contamination by alkanes in mangrove
sediments. Mar Pollut Bull. 2013;76(1–2):214–219.

15. Angelim AL, Costa SP, Farias BCS, Aquino LF, Melo VMM. An
innovative bioremediation strategy using a bacterial
consortium entrapped in chitosan beads. J Environ Manage.
2013;127:10–17.

16. Meniconi MFG, Barbanti SM. Case study: evaluation of
hydrocarbon sources in Guanabara Bay, Brazil. In: Wang Z,
Stout S, eds. Oil Spill Environmental Forensics, Fingerprinting and
Source Identification. Amsterdam: Academic Press;
2007:505–537.

17. Júnior JTA, Campos TMP, Pires PJM. Sediment characteristics
of an impacted coastal bay: Baía de Guanabara, Rio de
Janeiro, Brazil. J Coast Res. 2014;71:41–47.

18. Gomes NCM, Borges LR, Paranhos R, et al. Diversity of ndo
genes in mangrove sediments exposed to different sources
of  polycyclic aromatic hydrocarbon pollution. Appl Environ
Microbiol. 2007;73(22):7392–7399.

19. WHO.  Polynuclear aromatic compounds, Part 1, Chemical,
environmental and experimental data. IARC Monogr Eval
Carcinog Risk Chem Hum. 1983;32:1–453.

20. Dealtry S, Ding GC, Weichelt V, et al.

Cultivation-independent screening revealed hot spots of
IncP-1, IncP-7 and IncP-9 plasmid occurrence in different
environmental habitats. PLOS ONE. 2014;9(2):e89922.
 b i o l o g y 4 9 (2 0 1 8) 757–769

21. Couturier M, Bex F, Bergquist PL, Maas WK.  Identification
and classification of bacterial plasmids. Microbiol Rev.
1988;52(3):375–395.

22. Sota M, Yano H, Ono A, et al. Genomic and functional
analysis of the IncP-9 naphthalene-catabolic plasmid NAH7
and its transposon Tn4655 suggests catabolic gene spread by
a  tyrosine recombinase. J Bacteriol. 2006;188(11):4057–4067.

23. Gomes NCM, Borges LR, Paranhos R, Pinto FN,
Mendonça-Hagler LCS, Smalla K. Exploring the diversity of
bacterial communities in sediments of urban mangrove
forests. FEMS Microbiol Ecol. 2008;66(1):96–109.

24. Dealtry S, Holmsgaard PN, Dunon V, et al. Shifts in
abundance and diversity of mobile genetic elements after
the introduction of diverse pesticides into an on-farm
biopurification system over the course of a year. Appl Environ
Microbiol.  2014;80(13):4012–4020.

25. Kauppi B, Lee K, Carredano E, et al. Structure of an
aromatic-ring-hydroxylating dioxygenase – naphthalene
1,2-dioxygenase. Structure. 1998;6(5):571–586.

26. Ghosal D, Ghosh S, Dutta TK, Ahn Y. Current state of
knowledge in microbial degradation of polycyclic aromatic
hydrocarbons (PAHs): a review. Front Microbiol. 2016;7. Article
1369.

27. Gomes NCM, Flocco CG, Costa R, et al. Mangrove
microniches determine the structural and functional
diversity of enriched petroleum hydrocarbon-degrading
consortia. FEMS Microbiol Ecol. 2010;74(2):276–290.

28. Saenger P. Mangrove Ecology, Silviculture and Conservation.
Springer Science & Business Media; 2002.

29. Tomlinson PB. The Botany of Mangroves. Cambridge:
Cambridge University Press; 1995.

30. Hill KE, Top EM. Gene transfer in soil systems using
microcosms. FEMS Microb Ecol. 1998;25:319–329.

31. Heuer H, Smalla K. Plasmids foster diversification and
adaptation of bacterial populations in soil. FEMS Microbiol
Rev.  2012;36(6):1083–1104.

32. Margesin R, Schinner F. Efficiency of indigenous and
inoculated cold-adapted soil microorganisms for
biodegradation of diesel oil in alpine soils. Appl Environ
Microbiol.  1997;63(7):2660–2664.

33. Valence P, Gouveia C, de Lemos GA, et al. PCR amplification
of the rDNA internal transcribed spacer region for
differentiation of Saccharomyces cultures. FEMS Microbiol Lett.
1996;137:253–256.

34. Weisburg WG, Barns SM, Pelletier DA, Lane DJ. 6S ribosomal
DNA amplification for phylogenetic study. J Bacteriol.
1991;173(2):697–703.

35. Edgar RC, Haas BJ, Clemente JC, Quince C, Knight R. UCHIME
improves sensitivity and speed of chimera detection.
Bioinformatics. 2011;27(16):2194–2200.

36. Smalla K, Heuer H, Götz A, Niemeyer D, Krögerrecklenfort E,
Tietze E. Exogenous isolation of antibiotic resistance
plasmids from piggery manure slurries reveals a high
prevalence and diversity of IncQ-Like plasmids. Appl Environ
Microbiol.  2000;66(11):4854–4862.

37. Bahl MI, Burmølle M, Meisner A, Hansen LH, Sørensen SJ. All
IncP-1 plasmid subgroups, including the novel � subgroup,
are  prevalent in the influent of a Danish wastewater
treatment plant. Plasmid.  2009;62(2):134–139.

38. Izmalkova TY, Sazonova OI, Sokolov SL, Kosheleva IA,
Boronin AM. The P-7 incompatibility group plasmids
responsible for biodegradation of naphthalene and salicylate
in fluorescent pseudomonads. Microbiology.
2005;74(3):290–295.

39. Gomes NCM, Kosheleva IA, Abraham W-R. Effects of the

inoculant strain Pseudomonas putida KT2442 (pNF142) and of
naphthalene contamination on the soil bacterial
community. FEMS Microbiol Ecol. 2005;54:21–33.

http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0370
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0375
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0380
dx.doi.org/10.3390/bioengineering4030062
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0390
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0395
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0400
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0405
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0410
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0415
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0420
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0425
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0430
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0435
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0440
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0445
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0450
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0455
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0460
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0465
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0470
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0475
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0480
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0485
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0490
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0495
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0500
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0505
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0510
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0515
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0520
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0525
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0530
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0535
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0540
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0545
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0550
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0555


r o b i 
b r a z i l i a n j o u r n a l o f m i c 

40. Hiscox JD, Israelstam GF. A method for the extraction of
chlorophyll from leaf tissue without maceration. Can J Bot.
1979;57(12):1332–1334.

41. Wellburn AR. The spectral determination of chlorophylls a
and b, as well as total carotenoids, using various solvents
with spectrophotometers of different resolution. J Plant
Physiol.  1994;144(3):307–313.

42. Heuer H, Kopmann C, Binh CTT, Top EM, Smalla K. Spreading
antibiotic resistance through spread manure: characteristics
of  a novel plasmid type with low %G + C content. Environ
Microbiol.  2009;11(4):937–949.

43. Costa R, Gomes NCM, Milling A, Smalla K. An optimized
protocol for simultaneous extraction of DNA and RNA from
soils. Braz J Microbiol. 2004;35(3):230–234.

44. Suzuki MT, Taylor LT, DeLong EF. Quantitative analysis of
small-subunit rRNA genes in mixed microbial populations
via  5′-nuclease assays. Appl Environ Microbiol.
2000;66(11):4605–4614.

45. Ding GC, Heuer H, Smalla K. Dynamics of bacterial
communities in two unpolluted soils after spiking with
phenanthrene: soil type specific and common responders.
Front Microbiol. 2012;3. Article 290.

46. Smalla K, Oros-Sichler M, Milling A, et al. Bacterial diversity
of  soils assessed by DGGE, T-RFLP and SSCP fingerprints of
PCR-amplified 16S rRNA gene fragments: do the different
methods provide similar results? J Microbiol Methods.
2007;69(3):470–479.

47. Kropf S, Heuer H, Grüning M, Smalla K. Significance test for
comparing complex microbial community fingerprints using
pairwise similarity measures. J Microbiol Methods.
2004;57(2):187–195.

48. Dealtry S, Nour EH, Holmsgaard PN, et al. Exploring the
complex response to linuron of bacterial communities from
biopurification systems by means of cultivation-independent
methods. FEMS Microbiol Ecol. 2016;92(2):1–12.

49. Holt GH, Krieg NR, Sneath PHA, Staley JT, Williams ST.
Bergey’s Manual of Determinative Bacteriology.  9th ed.
Baltimore, MD, USA: Williams & Wilkins Co; 1994.

50. Madigan MT, Martinko JM, Parker J. Estrutura/Função celular.
In: Microbiologia de Brock. 10th ed. USA: Prentice Hall;
2004:52–94.

51. Smalla K, Jechalke S, Top E. Plasmid detection,
characterization, and ecology. In: Tolmasky M, Alonso J, eds.
Plasmids: Biology and Impact in Biotechnology and Discovery.
Washington, DC: ASM Press; 2015:445–458.

52. Dunn NW, Gunsalus IC. Transmissible plasmid coding early
enzymes of naphthalene oxidation in Pseudomonas putida. J
Bacteriol.  1973;114(3):974–979.

53. Denome SA, Stanley DC, Olson ES, Young KD. Metabolism of
dibenzothiophene and naphthalene in Pseudomonas strains:
complete DNA sequence of an upper naphthalene catabolic
pathway. J Bacteriol. 1993;175(21):6890–6901.

54. Greated A, Lambertsen L, Williams PA, Thomas CM.
Complete sequence of the IncP-9 TOL plasmid pWW0 from
Pseudomonas putida. Environ Microbiol. 2002;4(12):856–871.

55. Ferrero M, Llobet-Brossa E, Lalucat J, García-Valdés E,
Rosselló-Mora R, Bosch R. Coexistence of two distinct copies
of naphthalene degradation genes in Pseudomonas strains

isolated from the western Mediterranean region. Appl
Environ Microbiol. 2002;68(2):957–962.

56. Dennis JJ, Zylstra GJ. Complete sequence and genetic
organization of pDTG1, the 83 kilobase naphthalene
o l o g y 4 9 (2 0 1 8) 757–769 769

degradation plasmid from Pseudomonas putida strain NCIB
9816-4. J Mol Biol. 2004;341(3):753–768.

57. Norberg P, Bergström M, Jethava V, Dubhashi D, Hermansson
M. The IncP-1 plasmid backbone adapts to different host
bacterial species and evolves through homologous
recombination. Nat Commun. 2011;2:268.

58. Sevastsyanovich YR, Krasowiak R, Bingle LEH, et al. Diversity
of  IncP-9 plasmids of Pseudomonas. Microbiology.
2008;154(10):2929–2941.

59. Sugai SF, Lindstrom JE, Braddock JF. Environmental
influences on the microbial degradation of Exxon Valdez oil
on the shorelines of Prince William Sound, Alaska. Environ
Sci  Technol. 1997;31(5):1564–1572.

60. Liu Z, Liu J. Evaluating bacterial community structures in oil
collected from the sea surface and sediment in the northern
Gulf of Mexico after the Deepwater Horizon oil spill.
Microbiologyopen.  2013;2(3):492–504.

61. Lu Z, Deng Y, Van Nostrand JD, et al. Microbial gene
functions enriched in the Deepwater Horizon deep-sea oil
plume. ISME J. 2012;6(2):451–460.

62. Olson PE, Reardon KF, Pilon-Smits EAH. Ecology of
rhizosphere bioremediation. In: McCutcheon S, ed.
Phytoremediation, Transformation and Control of Contaminants.
Hoboken, NJ: SC John Wiley, Sons Inc; 2003:317–353.

63. Hutchinson SL, Schwab AP, Banks MK. Biodegradation of
petroleum hydrocarbons in the rhizosphere. In: McCutcheon
SC, Schnoor JL, eds. Phytoremediation, Transformation and
Control of Contaminants. Hoboken, NJ: John Wiley & Sons Inc;
2003:355–386.

64. Colares GB, Melo VMM. Relating microbial community
structure and environmental variables in mangrove
sediments inside Rhizophora mangle L. habitats. Appl Soil Ecol.
2013;64:171–177.

65. Nogueira VLR, Rocha LL, Colares GB, et al. Microbiomes and
potential metabolic pathways of pristine and anthropized
Brazilian mangroves. Reg Stud Mar Sci.  2015,
http://dx.doi.org/10.1016/j.rsma.2015.08.008.

66. Alzubaidy H, Essack M, Malas TB, et al. Rhizosphere
microbiome metagenomics of gray mangroves (Avicennia
marina)  in the Red Sea. Gene. 2016;576:626–636.

67. Molnárová M, Fargasová A. Se (IV) phytotoxicity for
monocotyledonae cereals (Hordeum vulgare L., Triticum
aestivum L.) and dicotyledonae crops (Sinapis alba L., Brassica
napus L.). J Hazard Mater. 2009;172:854–861.

68. Chaîneau CH, Morel J, Oudot J. Phytotoxicity and plant
uptake of fuel oil hydrocarbons. J Environ Qual.
1997;26:1478–1483.

69. Ding GC, Pronk GJ, Babin D, et al. Mineral composition and
charcoal determine the bacterial community structure in
artificial soils. FEMS Microbiol Ecol.  2013;86(1):15–25.

70. Flocco CG, Gomes NCM, Mac Cormack W,  Smalla K.
Occurrence and diversity of naphthalene dioxygenase genes
in  soil microbial communities from the Maritime Antarctic.
Environ Microbiol. 2009;11(3):700–714.

71. Muyzer G, Waal ECW, Uitierlinden AG. Profiling of complex
microbial populations by denaturing gradient gel
electrophoresis analysis of polymerase chain
reaction-amplified genes coding for 16S rRNA. Appl Environ

Microbiol.  1993;59(3):695–700.

72. Götz A, Pukall R, Smit E, et al. Detection and characterization
of  broad-host-range plasmids in environmental Bacteria by
PCR. Appl Environ Microbiol. 1996;62(7):2621–2628.

http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0560
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0565
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0570
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0575
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0580
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0585
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0590
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0595
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0600
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0605
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0610
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0615
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0620
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0625
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0630
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0635
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0640
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0645
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0650
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0655
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0660
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0665
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0670
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0675
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0680
dx.doi.org/10.1016/j.rsma.2015.08.008
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0690
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0695
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0700
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0705
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0710
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0715
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720
http://refhub.elsevier.com/S1517-8382(17)30461-6/sbref0720

	Petroleum contamination and bioaugmentation in bacterial rhizosphere communities from Avicennia schaueriana
	Introduction
	Materials and methods
	Petroleum hydrocarbon degrading consortium (PHDC) bioaugmentation inoculum source
	Petroleum hydrocarbon degrading consortium (PHDC) bacteria characterization
	Plasmid DNA extraction from bacterial strains and detection of incompatibility (Inc) plasmid groups and naphthalene dioxyg...
	Experimental phytoremediation microcosm design
	Inoculum preparation and inoculation
	Sampling and sample processing
	Chlorophyll and total carotenoid pigments determinations
	Total community (TC)-DNA and cDNA (RNA) extraction from microcosm soil samples
	Bacterial 16S rRNA gene PCR amplification and quantification
	DGGE analysis of bacterial 16S rRNA gene fragments from the TC-DNA of microcosm soil samples
	Naphthalene dioxygenase (ndo) gene-based DGGE analysis
	Southern blot-PCR based detection of incompatibility (Inc) plasmids: IncP-1, IncP-7 and IncP-9 plasmids from the TC-DNA of...

	Results
	Identification of bacterial isolates from the PHDC inoculum based on the partial sequence of the bacterial 16S rRNA gene
	Detection of incompatibility (Inc) plasmids and naphthalene dioxygenase (ndo) genes from the plasmid DNA of PHDC bacterial...
	Plant protection of bacterial communities inoculated on A. schaueriana against artificial petroleum contamination
	Determination of total chlorophyll and total carotenoids of A. schaueriana used in the phytoremediation greenhouse microco...
	Determination of bacterial 16S rRNA gene copies by qPCR from the TC-DNA of microcosm soil samples
	Response of bacterial mangrove communities to oil revealed by bacterial 16S rRNA gene-based DGGE analysis
	Molecular analysis of naphthalene dioxygenase (ndo) genes
	Southern Blot-PCR based detection of incompatibility (Inc) plasmids from soil TC-DNA

	Discussion
	Concluding remarks
	Conflicts of interest
	Acknowledgments
	Appendix A Supplementary data
	References


