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a  b s  t r a  c t

Humic substances in soil DNA samples can influence the assessment of microbial diversity

and  community composition. Using multiple steps during or after cell lysis adds expenses, is

time-consuming, and causes DNA loss. A pretreatment of soil samples and a single step DNA

extraction may improve experimental results. In order to optimize a  protocol for obtaining

high purity DNA from soil microbiota, five prewashing agents were compared in terms of

their efficiency and effectiveness in removing soil  contaminants. Residual contaminants

were precipitated by adding 0.6 mL of 0.5 M CaCl2. Four cell lysis methods were applied to test

their compatibility with the  pretreatment (prewashing + Ca2+ flocculation) and to  ultimately

identify the  optimal cell lysis method for analyzing fungal communities in forest soils. The

results showed that pretreatment with TNP + Triton X-100 +  skim milk (100 mM  Tris, 100 mM

Na4P2O7, 1% polyvinylpyrrolidone, 100 mM NaCl, 0.05% Triton X-100, 4% skim milk, pH 10.0)

removed  most soil humic contaminants. When the pretreatment was combined with Ca2+

flocculation, the  purity of all soil  DNA samples was further improved. DNA samples obtained

by the fast glass bead-beating method (MethodFGB) had the highest purity. The resulting

DNA was successfully used, without further purification steps, as  a template for polymerase

chain reaction targeting fungal internal transcribed spacer regions. The results obtained by

terminal restriction fragment length polymorphism analysis indicated that the MethodFGB
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revealed greater fungal diversity and more distinctive community structure compared with

the  other methods tested. Our study provides a  protocol for fungal cell lysis in soil, which

is  fast, convenient, and effective for analyzing fungal communities in forest soils.

©  2016 Sociedade Brasileira de Microbiologia. Published by Elsevier Editora Ltda. This is

an  open access article under the CC  BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

Removal of humic substances from DNA samples is a
prerequisite for analyzing soil microbial communities by
molecular techniques. Contaminants can be removed before,
during, or after cell lysis. To obtain high-quality micro-
bial DNA, a  DNA-containing lysate may be purified by
adding chemical reagents such as polyvinylpolypyrrolidone
(PVPP) and polyethylene glycol or  by repeated extraction
with phenol–chloroform–isoamyl alcohol during and after
cell lysis.1,2 In most cases, however, further purification
steps, such as  electrophoresis,3 electroelution,4,5 or spin-
column chromatography6,7 are needed. Additional steps in
DNA extraction and purification are time-consuming and
expensive. More  importantly, they may  result in DNA loss
without microbial taxon-specific predilection.8 In other words,
DNA loss during extraction and purification is  likely to result in
underestimation of microbial diversity and misunderstanding
of microbial community structure.

Soil pretreatment before cell lysis can minimize the need
for additional purification steps. Prewashing of soil with solu-
tions such as 50 mM Tris, 20  mM  ethylenediaminetetraacetic
acid (EDTA), 100 mM NaCl, and 1% PVPP (hereinafter referred
to as TENP) or phosphate-buffered saline (PBS) improves DNA
purity,9–11 but trace amounts of humic substances unavoid-
ably remain in DNA samples. Multivalent cations (Ca2+ and
Al3+) can be used to precipitate humic substances by chemical
flocculation,12–15 however, it is difficult to control the  concen-
tration of the cations, and this method can also cause DNA
coprecipitation.13,14 Therefore, neither prewashing nor chem-
ical flocculation alone leads to the best performance.

Commercial kits are fast, simple, and effective for soil DNA
extraction. The FastDNA® SPIN Kit for Soil (MP  Biomedicals,
Santa Ana, CA, USA), PowerSoil® DNA Isolation Kit (MO BIO
Laboratories, Carlsbad, CA, USA), and E.Z.N.A.® Soil DNA Kit
(Omega Bio-Tek, Inc., Norcross, GA,  USA) all use glass beads
to rapidly lyse microbial cells. However, kits can be expensive,
variable in their performance, and the recipes of the reagents
in the kits remain unknown.

Although a  large number of studies have compared dif-
ferent soil DNA extraction methods, few have assessed
method-related effects on microbial diversity data. Com-
pared with a  commercial kit, a modified method (glass
beads +  lysozyme + proteinase K  + freeze-thawing) resulted in
more bacterial operational taxonomic units detected.16

Williamson et al.17 demonstrated that among five tested
methods, a  proteinase K-based method and a  commer-
cial kit both resulted in a  lower bacterial Shannon–Wiener
index. Meanwhile, Zhang et al.18 found that a method using
cetyltrimethylammonium bromide (CTAB)–sodium dodecyl

sulfate (SDS) had a  superior performance in terms of the
Shannon–Wiener and Simpson indices of actinobacterial
diversity. Significant differences in the resulting microbial
diversity data are also observed among commercial kits. Vish-
nivetskaya et  al.19 tested four kits and reported that the
FastDNA® SPIN Kit for Soil generated the highest Simpson
value, followed by the PowerSoil® Kit and PowerLyzer® Kit,
whereas use of the MetaG-Nome® DNA Isolation Kit  resulted
in  the lowest microbial diversity.

Our goal was to improve the fast cell lysis methods
used in the kits by determining the optimal prewashing
agent and using Ca2+ flocculation to pretreat soil samples
prior to cell lysis. Forest soils were used to determine the
effectiveness of prewashing agents in removal of soil con-
taminants because these soils are typically rich in humic
substances. In order to  evaluate the applicability of soil pre-
treatment (prewashing + Ca2+ flocculation), three other direct
cell lysis methods were assessed. Furthermore, due to their
tough cell walls, fungi are generally less sensitive to cell
lysis methods. Therefore, terminal restriction fragment length
polymorphism (T-RFLP) analysis of fungal communities was
used to compare the different cell lysis methods in terms of
method-related effects on soil fungal diversity data.

Materials  and  methods

Soil samples

In September 2011, soil samples (0–10 cm depth) were col-
lected from five forest types in Huoditang located on the
south-facing slope of the Qinling Mountains in Shaanxi
Province, China. This area is mainly covered by natural sec-
ondary forests.20,21 Four sampled forest types were dominated
by Chinese pine (Pinus tabulaeformis),  sharptooth oak (Quer-

cus aliena var. acuteserrata), Armand pine (Pinus armandii), and
Wilson spruce (Picea wilsonii), respectively, while the fifth was
a mixed forest type composed of Chinese pine and sharp-
tooth oak. For each forest type, three plots (20 m × 20 m)  were
established. In each plot, 30 soil cores were collected using
a soil corer (3 cm in  diameter) and pooled into one compos-
ite sample. The soil samples were placed in plastic bags and
transported to the  laboratory on ice. After having been sieved
through a 2 mm  sieve, half of each sample was air dried at
room temperature for analysis of soil physical and chemical
parameters. This work was  conducted in accordance with the
Forestry Standards “Observation Methodology for Long-Term
Forest Ecosystem Research” of the  People’s Republic of China
(LY/T 1952–2011),22,23 and the soil parameters are presented in
Table 1. The other half of each sample was stored in a  refrig-
erator at 4 ◦C until microbial analysis.

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


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 7 (2 0 1  6) 817–827 819

Table 1 – Soil physical and chemical properties of the five forest types.

Soil parameter Y-R YS  RCL QQ HSS

BD (g/cm3) 0.81 ± 0.05 1.07 ± 0.11 0.82 ± 0.08 0.94 ±  0.08 0.93 ±  0.16
Porosity (%) 69.52  ± 1.61 59.87 ± 3.93 68.95 ± 2.89 64.54 ±  2.87 64.69 ±  6.11
Silt (%) 4.24 ± 0.24 1.07 ± 0.10 3.73 ± 0.13 2.68 ±  0.28 2.67 ±  0.20
Clay (%) 80.41  ± 2.28 32.49 ± 2.48 71.29 ± 1.65 54.34 ±  3.85 65.56 ±  2.15
Sand (%) 15.35  ± 2.39 66.44 ± 2.58 24.98 ± 1.77 42.97 ±  3.64 31.76 ±  2.18
pH (H2O) 5.43 ± 0.10 5.67 ± 0.03 5.23 ± 0.15 6.08 ±  0.23 5.89 ±  0.09
TOC (g/kg) 25.96  ± 0.81 29.86 ± 0.78 23.96 ± 1.21 28.36 ±  3.08 35.14 ±  1.58
TN (g/kg) 2.08 ± 0.04 1.70 ± 0.09 1.34 ± 0.10 2.35 ±  0.11 2.14 ±  0.57
C/N 12.49  ± 0.16 17.61 ± 1.41 17.92 ± 1.34 12.10 ±  1.67 14.17 ±  0.62
NO3

−-N  (mg/kg) 1.62 ± 0.06 7.07 ± 0.96 1.77 ± 0.33 6.26 ±  0.10 8.99 ±  0.91
NH4

+-N  (mg/kg) 21.30 ± 0.03 14.91 ± 0.30 18.87 ± 0.47 20.50 ±  0.62 13.55 ±  0.15

YS, Chinese pine; RCL, sharptooth oak; HSS, Armand pine; QQ,  Wilson spruce; Y-R, Chinese pine + sharptooth oak; BD,  bulk  density; TOC, total
organic carbon; TN, total nitrogen.

Pretreatment

Prewashing

Soil samples from the Armand pine forest were selected for
studying contaminant removal because these soils contained
the highest amounts of soil organic matter. We  used the
following five solutions as soil prewashing agents: (1) PBS
(137 mM NaCl, 2.7 mM KCl, 10 mM Na2HPO4, 2 mM KH2PO4,
pH 7.4); (2) 2% NaPO3 + 1% polyvinylpyrrolidone (PVP), pH  8.5;
(3) 0.5 M EDTA, pH 8.0; (4) TENP, pH 10.0; and (5) 100 mM  Tris,
100 mM Na4P2O7, 1% PVP, 100 mM  NaCl, 0.05% Triton X-100, 4%
skim milk, pH 10.0 (hereinafter referred to  as TNP + Triton X-
100 + skim milk).24 Briefly, soil samples (0.5 g, five  replicates
per agent) were mixed with 1.5 mL  of a prewashing agent,
followed by vortexing for 3 min. The mixture was  incubated
at 5 ◦C for 5 min, centrifuged at 12,000 × g  for 5  min, and the
resulting supernatant was  collected. Each soil sample was pre-
washed three times as  described, and the supernatant was
collected each time. Humic contamination was not quantified
but assessed visually.

Ca2+ flocculation

Once the optimal prewashing agent was  determined, the
prewashed soil samples were treated with 0.6 mL of 0.5 M
CaCl2, and then sterile water was  added to  a  final volume of
2 mL.  After mixing, the samples were centrifuged (12,000 × g)
for 10 min  at 4 ◦C,  and the supernatants were discarded.
The samples were then subjected to a  fast glass bead-
beating method (MethodFGB) for cell lysis and extraction with
phenol–chloroform–isoamyl alcohol and chloroform–isoamyl
alcohol, which is described in detail below.  DNA isolated from
soil samples that were only prewashed or pretreated (pre-
washing + Ca2+ flocculation) was  compared with that from
untreated soils by photography. These three treatments were
performed in five replicates each.

Soil  DNA  extraction

Based on the results of the prewashing and Ca2+ flocculation
tests, the soil samples from the five forest types were sub-
jected to pretreatment. The soil samples (0.5 g) were mixed
with 1.5 mL  of TNP + Triton X-100 + skim milk, followed by vor-
texing and incubation. This prewashing cycle was  repeated
three times. After final centrifugation, the samples were

flocculated with Ca2+, centrifuged, and extracted by one of four
cell lysis methods as described below.

MethodFGB

Fast glass bead beating (FGB) was used in the method. One
milliliter of DNA extraction buffer (100 mM  Tris–HCl, 100 mM
sodium phosphate, 1.5 M NaCl, 1% CTAB, pH 8.0), acid-washed
glass beads (0.1 mm,  0.4–0.6 mm,  and 0.8–1.0 mm, 0.25 g  of
each type), and 200 �L of 20% SDS were added into centrifuge
tubes containing the pretreated soil samples. The mixtures
were shaken in a  MM  400 mixer mill (Retsch, Germany) at 30 Hz
for 30 s three times.

MethodPK
25

This method required the addition of proteinase K (PK). Prior
to cell lysis, 1 mL of the DNA extraction buffer and 20 �L of
proteinase K (10 mg/mL) were added into the centrifuge tubes
and mixed with the pretreated soil samples, followed by a  hor-
izontal oscillation at 250 rpm/min for 30 min  at 37 ◦C. After
the oscillation, 200 �L  of 20% SDS was added, and the sam-
ples were incubated at 65 ◦C  for 2 h with gentle end-over-end
inversions every 15 min.

MethodSGB
26

Slow glass bead beating (SGB) was used in the method to lyse
cells. The pretreated soil samples were mixed with 0.15 g  of
SDS, the three types of acid-washed glass beads (0.25 g of each
type), and 1 mL  of the DNA extraction buffer. The mixtures
were incubated at 65 ◦C for 2 h with gentle end-over-end inver-
sions every 15 min. Then, the  tubes were shaken horizontally
at 250 rpm/min for 30 min  at 37 ◦C.

MethodLFT
27

In this method, lysozyme and freeze–thawing (LFT) were used
to break microbial cells. The pretreated soil samples were
mixed with 1 mL of the DNA extraction buffer containing
lysozyme (15 mg/mL). The mixtures were incubated at 37 ◦C for
2 h with gentle end-over-end inversions every 15 min, and then
200 �L of 20% SDS was added. Three cycles of freezing at −70 ◦C
for 30 min  and thawing at 65 ◦C for 10 min  were performed to
release DNA from microbial cells.

The lysis products obtained by all methods were cen-
trifuged at 8000 ×  g  for 15 min. The supernatants containing
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microbial DNA were extracted with an  equal volume
of phenol–chloroform–isoamyl alcohol (25:24:1, v/v/v), cen-
trifuged at 6000 × g at 4 ◦C for 10  min, then extracted with
chloroform–isoamyl alcohol (24:1, v/v), and centrifuged as
before. DNA from the aqueous phase was precipitated with
0.6 volumes of cold isopropanol and 0.1 volumes of 3 M sodium
acetate (pH 5.2) at room temperature for 2 h. Pellets of crude
nucleic acids were obtained by centrifugation at 14,800 × g  for
20 min  at room temperature, washed with cold 70% ethanol,
and dissolved in 100 �L of 10  mM Tris–HCl buffer (pH 8.0).

Absorbance of the recovered DNA was determined at 230,
260, and 280 nm using a  NanoDrop 2000 UV-Vis spectropho-
tometer (Thermo Fisher Scientific, Inc., USA). The device
directly displayed DNA concentrations in  ng/�L, and these
values were converted into �g/g of soil. The purity of the recov-
ered DNA was  expressed as A260/A230 and A260/A280 ratios.
Agarose gel electrophoresis was used to visually assess the
integrity of crude DNA. An  aliquot (5 �L) of crude DNA was
analyzed in a  0.7% (w/v) agarose gel run in 1× Tris–borate
buffer at 5 V/cm for 1 h.  The gel was stained with ethidium
bromide (0.5 �g/mL) and photographed using a  Gel Doc XR+
System (Bio-Rad Laboratories, USA).

Polymerase  chain  reaction

The extracted crude DNA was  used as  a template for poly-
merase chain reaction (PCR) without dilution or further
purification. The universal fungal primer set (Invitrogen, Inc.,
Shanghai, China) consisting of ITS1F (5′-CTT GGT CAT TTA
GAG GAA GTA A-3′)28 and ITS4 (5′-TCC TCC GCT TAT TGA TAT
GC-3′)29 was used for amplification of fungal internal tran-
scribed spacer (ITS) regions. The 5′ end of ITS1F was  labeled
with the fluorescent dye 6-FAM. PCR reaction mixtures (50 �L)
contained 2  �L of each primer (10 �mol/L), 1 �L  of bovine serum
albumin (0.4 �g/�L),  25 �L of 2×  Taq MasterMix (Cowin Biotech,
China), 2 �L  of template DNA, and 18  �L  of sterilized water. The
cycling parameters were 94 ◦C for 5 min, followed by 35 cycles
of 94 ◦C for 30 s, 55 ◦C for 30 s,  and 72 ◦C for 1 min, with a final
extension at 72 ◦C for 7 min.

T-RFLP

PCR amplicons were purified with TIANgel Midi Purification
Kit (Tiangen Biotech, China) according to the manufacturer’s
protocol. Subsequently, the  purified amplicons were subjected
to restriction endonuclease digestion. Briefly, PCR products
were digested with HhaI (GCGˆC, Fermentas) at 37 ◦C for 7 h to
produce terminal restriction fragments (TRFs). The digestion
reactions (20 �L) contained 4  �L of PCR products (0.8–1.0 �g),
1 �L of 10× buffer, 1 �L of the endonuclease (10 U) and 14 �L of
ddH2O.  The digestion products were desalted by precipitation
with two volumes of cold ethanol and centrifuged at 16,000 × g

for 15 min  at 4 ◦C. The DNA pellets were washed twice with
70% cold ethanol and resuspended in 20 �L  of sterilized ultra-
pure water.

Prior to capillary electrophoresis, 2  �L of digestion products
was mixed with 12 �L  of formamide and 0.5 �L of the  GeneS-
can ROX 1000 size standard (Applied Biosystems, USA). The
mixtures were denatured at 95 ◦C  for 4 min  and then placed
on ice for 5 min. The capillary electrophoresis was  performed

on an ABI 3730xl Genetic Analyzer (Applied Biosystems). The
fluorescently labeled 5′-terminal restriction fragments were
detected and analyzed by the GeneScan 3.7 software (Applied
Biosystems).

Data  analysis

TRF peaks with a height of less than 50  fluorescence units
were excluded, and TRFs of less than 50 bp  in length were
removed. For quality control, the raw data were compiled and
uploaded to  the T-RFLP analysis EXpedited software–a free
web-based tool to aid in  the  analysis of T-RFLP data.30 Noise
filtering was performed for the identification of true peaks
by setting the standard deviation multiplier to 1.0. TRFs were
then aligned by setting a  clustering threshold of 0.5 bp. The
processed data were imported to MS Excel 2007. Percentages
of each TRF peak area relative to the total peak area of each
sample were calculated.31 The normalized peak area was
defined as  relative abundance of each reserved TRF. The
Shannon–Wiener (H) and evenness (E) indices were calculated
based on the presence/absence and abundance of TRFs, while
the richness index (S) was calculated based on the number of
TRF. Differences in fungal diversity among the different cell
lysis methods were compared using a one-way analysis of
variance (ANOVA) with Tukey’s post hoc test. The results are
shown as the  mean ± standard deviation (SD). Significant dif-
ferences were detected at the 0.05 level. The experiment was
designed as four cell lysis methods × five forest soils × three
sample replicates. Non-metric multidimensional scaling
(NMDS) was  performed using the  Bray–Curtis distance by the
PRIMER 5 software.

Results

Soil  prewashing

The effectiveness of prewashing agents in removing soil
contaminants was  evaluated visually based on the super-
natant color (Fig. 1). The results showed that  the  supernatants

Fig. 1 – Effectiveness of prewashing agents in removal of

soil contaminants. Soil samples from the Armand pine

forest were  prewashed with five agents, and supernatants

with different colors were obtained. The dark color

indicated substantial extraction of humic contaminants. A,

TNP + Triton X-100 + skim milk; B, TENP; C, EDTA; D,

NaPO3 + PVP; E, PBS. (For interpretation of the references to

color in this figure legend, the reader is referred to the web

version of the article.)
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Fig. 2 – Improvement of soil DNA purity by Ca2+

flocculation. Soil samples from the Armand pine forest

were  pretreated using three different procedures to obtain

crude DNA. The transparent samples indicate high DNA

purity. A, crude DNA from non-pretreated soil; B,  crude

DNA from soil prewashed with TNP + Triton X-100 + skim

milk; C, crude DNA from soil pretreated using TNP + Triton

X-100 + skim milk + Ca2+ flocculation.

of the soil samples treated with TNP + Triton X-100 + skim
milk had the darkest color (brownish black). TENP and
EDTA produced brown supernatants, while those of the
samples treated with NaPO3 + PVP or PBS were light brown
and yellow. Based on the color comparison, TNP  + Triton X-
100 + skim milk extracted larger amounts of soil contaminants
than the other agents.

Calcium  chloride  flocculation

DNA purity was further improved by calcium chloride floccu-
lation (Fig. 2) using 0.5 M Ca2+.  DNA isolated from prewashed
soil without Ca2+ treatment was  light yellow, indicating the
presence of trace amounts of humic contaminants. DNA from
non-pretreated soil samples was brown, indicating that con-
siderable amounts of humic contaminants were co-extracted
with the DNA.

Cell  lysis

Regardless of the soil origin and cell lysis method, pretreat-
ment resulted in high purity of extracted DNA. The A260/A230
ratios of all DNA samples obtained by the  MethodFGB were
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higher than 2.00, and the A260/A230 ratios of the sam-
ples lysed using the other methods were greater than 1.80
(Fig. 3). The A260/A280 ratios of the samples obtained by the
MethodFGB were  also the highest. Although lower ratios were
obtained using the other methods, the ratios were higher than
1.40. However, the MethodFGB was  inferior to the  other three
methods in DNA yield, while the MethodLFT had an excellent
yield performance.

PCR

To demonstrate that the  pretreatment improves DNA purity,
all DNA samples were directly used in  PCR. Fig. 4 shows repre-
sentative DNA samples and indicates that the PCR amplicons
are mainly in the size ranging from 500 to 1000 base pairs (bp)
and that all  the lanes have multiple target bands. The dif-
ferences among the PCR products in sizes and amounts are
consistent with the variability of ITS regions among fungal
taxa. Thus, regardless of the soil origin and cell lysis method,
the pretreatment made crude DNA available for amplification
of target fragments.

T-RFLP

T-RFLP was  used to test the practicability of soil pretreatment
for analysis of microbial communities. HhaI digestion of the
PCR products showed that most TRF peaks were below 440 bp
(Figs. S1 and S2).  The TRF numbers and fluorescence inten-
sity differed among the profiles, indicating that the  samples
represented fungal communities that differed in diversity and
species composition.

Fungal diversity indices were determined from the T-RFLP
profiles to reveal the effects of the cell lysis methods (Fig. 5).
The richness (S) index indicated that DNA extracted by the
MethodFGB produced the largest numbers of TRFs in  the cases
of the YS and QQ soils, and relatively high S values were
obtained for the DNA samples from the other forest soils.
In the cases of the  RCL and HSS soils, the maximal num-
bers of TRFs were produced when using the DNA samples
extracted by the MethodSGB. In the cases of the Y-R soil sam-
ples, DNA extracted by the MethodPK had  the highest value
of S. For all the soils, DNA extracted by the MethodFGB had
the highest Shannon (H)  and evenness (E)  indices. Generally,
a low Simpson (D) index indicates a high fungal diversity,
and in the present study, the lowest D indices were obtained
when using MethodFGB DNA samples. Furthermore, in  most
cases the three diversity indices, Shannon (H),  Simpson (D),
and evenness (E), reached significant levels of difference
(p <  0.05 or p < 0.01) for MethodFGB DNA samples compared
with those extracted by the other methods. Overall, the use
of the MethodFGB resulted in the greatest estimates of fungal
diversity.

NMDS analysis showed differences among the tested cell
lysis methods (Fig. 6). All sample points for the MethodFGB

are distributed on the left side of the NMDS plot, while those
for the other methods are scattered on the other side. The
points representing the YS, HSS, and QQ soils treated by the
MethodFGB are  closely clustered, indicating that these three
forest types had similar soil fungal communities. The Y-R and
RCL soils had distinct community compositions. The points

Stress=0.18

Y-R
YS

RCL
QQ

HSS
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Fig. 6 – NMDS analysis of fungal T-RFLP profiles obtained

using all cell lysis methods and forest soils (n =  3). The

colors and shapes of the dots represent different cell lysis

methods and forest soils, respectively. MFGB,  MethodFGB;

MPK, MethodPK;  MSGB, MethodSGB,  MLFT, MethodLFT; YS,

Chinese pine; RCL, sharptooth oak; HSS, Armand pine; QQ,

Wilson spruce; Y-R, Chinese pine + sharptooth oak.

for the other methods are intermixed so that no clear between-
or within-method tendency is observed.

Discussion

Soil  pretreatment

Elimination of humic contaminants during DNA extraction
has been an important focus of research because con-
taminants can inhibit downstream applications.32 Humic
contaminants can produce covalent complexes between
humic acid and DNA  or proteins.33 Phenol groups of humic
acid may  combine with amino groups, leading to denaturation
of biological macromolecules or quinone formation. Addition-
ally, humic contaminants may  chelate Mg2+,  repressing DNA
polymerase activity.32,34 PCR may be completely blocked by
10 ng of contaminants.35,36

Soil pretreatment prior to cell lysis prevents co-extraction
of DNA and fuscin or heavy metals.13 We used several common
buffers to prewash soils, including NaPO3 + PVP or PBS, but
in our study they showed a  poor performance, leading to the
formation of light brown or light yellow supernatants, respec-
tively. PVP can form insoluble complexes with soil polyphenols
and also combine with polysaccharides.37 The colors of TENP
and EDTA supernatants were dark brown, indicating that more
humus was  extracted.

TENP has been extensively used to remove soil
contaminants.9,11 Among the TENP components, Tris is
considered an excellent buffer providing a stable buffering
environment, while EDTA is  a chelating agent playing a
major role in  the removal of heavy metals from soils and
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protecting DNA from DNase degradation.38 The addition
of Triton X-100 and skim milk to TENP further facilitated
the extraction of humic contaminants as indicated by the
formation of black brown and almost completely opaque
supernatants. Triton X-100 may enhance DNA water solu-
bility, degrade carbohydrates, and alleviate the adhesion of
microbial cells and carbohydrates.39,40 Skim milk competes
with DNA-adsorbing soil particles, thus increasing the  effec-
tiveness of extraction,41 and may  also adsorb humus. Overall,
Triton X-100 and skim milk were important for the overall
performance of TNP + Triton X-100 + skim milk and made the
solution superior to TENP and the  other agents tested in the
present study. Soil prewashing with TNP + Triton X-100 + skim
milk did not solve all DNA  extraction problems, there still
were traces of contaminants in the crude DNA after three
prewashing cycles. Although clear supernatants could be
collected after prewashing for six times with this agent, this
would make DNA extraction time-consuming.

Multivalent cations neutralize negatively charged sites on
humic substances, subsequently forming precipitating multi-
valent cationic complexes.42 Humic substances contain many
carboxyl and hydroxyl groups, and their physical–chemical
characteristics are similar to those of the phosphate groups of
the sugar–phosphate backbone of DNA, therefore, DNA is also
flocculated with multivalent cations in a similar manner.42

Ernst et al.14 suggested that the Ca2+ concentration in  a  DNA
extraction buffer should not exceed 4%. Braid et al.12 and Dong
et al.13 found that in contrast to Ca2+, Al3+ performed bet-
ter in the removal of contaminants, however, the  DNA yield
decreased with an increased Al3+ concentration. Li et al.15

reported that precipitation of contaminants with 1 mL  of 0.5 M
CaCl2,  followed by sodium oxalate addition for the  removal
of excess Ca2+, improved soil DNA purity. In this study, the
volume of 0.5 M  Ca2+ was  decreased to 0.6 mL  to reduce DNA
precipitation and maintain high DNA purity. This low volume
should be used with TNP + Triton X-100 + skim milk.

In this study, the A260/A230 ratios of all DNA samples were
higher than 1.80, and some were even greater than 2.0, espe-
cially those of the samples extracted by the  MethodFGB and
MethodLFT. The ratios for the MethodPK and MethodSGB ranged
from 1.80 to 1.90, also meeting the requirements for PCR. The
A260/A280 ratios of all DNA samples failed to  show the desired
1.80 value, but the DNA samples obtained by the MethodFGB

had values much closer to the threshold. The purity of DNA
extracted by the MethodFGB can be comparable to that of DNA
obtained with commercial kits.43–45 The DNA samples iso-
lated using the other methods had higher or lower levels of

protein contamination, but the  PCR results indicated that the
A260/A280 ratios were acceptable. Based on these results, the
pretreatment (prewashing + Ca2+ flocculation) is suitable for a
range of cell lysis methods and soil samples.

Normally, PCR is used to  test inhibitory actions of contam-
inants present in environmental DNA samples. In the present
study, the crude DNA samples from the pretreated soils were
not subjected to extra purification or dilution steps but were
instead directly used as  templates for PCR. Multiple target
fragments were amplified, indicating that the most inhibitory
humic contaminants were removed by the pretreatment. The
results also indicated that the pretreatment was compatible
with subsequent DNA manipulations. In practice, appropriate
dilution of crude DNA preparations may overcome the inhibi-
tion of PCR caused by excess template and residual proteins,
resulting in better PCR performance.

Cell  lysis  method

Assessment of microbial diversity and community structure
using T-RFLP is based on the assumption that DNA samples
contain the vast majority of microbial information. T-RFLP
profiles consist of many  peaks representing different TRFs.
The area or height of each peak is considered to represent
the TRF abundance.46–48 In the present study, the  T-RFLP pro-
files differed in the  TRF numbers, peak areas, and heights,
indicating differences among soil fungal communities in the
distinct forest types. Therefore, the PCR products obtained
after soil pretreatment, which was combined with different
DNA extraction methods, could be used for T-RFLP analyses
of soil fungal communities of the different forest types. The
T-RFLP profiles from the same forest type, obtained using DNA
extracted by different methods, produced similar TRF pat-
terns, reflecting high stability of the communities, regardless
of the method used.

In this study, four cell lysis methods were used for fun-
gal cell lysis. Glass bead beating is recognized as  an excellent
way to break thick fungal cell walls.8,49,50 Both MethodFGB and
MethodSGB used glass beads to break cells, but the former
eventually revealed higher fungal diversity than the  latter.
We  speculated that despite the  shorter beating time used in
the MethodFGB,  there were more  collisions between the glass
beads and fungal cells at a frequency of 30 Hz/s. It is  pos-
sible that more  violent beating applied for a shorter period
of time breaks cells more  efficiently than that with a  lower
frequency applied for a longer time. The MethodSGB had a
low efficiency of breaking cells due to its gentleness. The

Table 2 – Evaluation summary of the four tested cell lysis methods.

Method Step complexity Time consumption DNA purity DNA yield

MethodFGB *** *** *** *
MethodPK *  ** *  **
MethodSGB *  ** ** **
MethodLFT **  * ** ***

∗ Poor.
∗∗ Moderate.

∗∗∗ Excellent.
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performance of the MethodLFT was  unsatisfactory in terms
of both fungal diversity and NMDS data. Repeated freezing
and thawing might have broken cells that mostly belonged to
dominant populations or  to species with fragile cell walls  in
the communities, resulting in  incomplete cell lysis. He et al.10

found that bead beating was superior to high salt + proteinase
K in fungal cell lysis, which is consistent with our results,
perhaps, gentle lysis is ineffective in breaking fungal cell
walls.49

It is usually assumed that a  high DNA yield indicates that
most of the genetic diversity of a  soil microbial community
has been sampled, but this may  not always be the  case.
Community structure is evaluated based on microbial diver-
sity, while community similarity is  based on shared species,
a larger number of shared species reveals greater similarity
between communities. In this study, the most efficient cell
lysis method (MethodFGB) produced diversity estimates that
were higher than those obtained by the other methods, thus
leading to the conclusion that the  soil communities were
distinct. This level of resolution could not be attained using
the other methods.The four cell lysis methods tested in our
study were comprehensively assessed based on the ease of
use and the results (Table 2). The MethodFGB extracted the
purest DNA, although the  total DNA yield was lower than those
obtained by the other methods. In practice, high DNA purity
is often more  important and more  difficult to  obtain than a
high DNA yield.51 For  instance, a  picogram of a  highly puri-
fied DNA  template may  be sufficient for a  successful PCR. The
MethodFGB required fewer cell lysis steps and less time for
bead beating to break fungal cells than the  other methods.
The full MethodFGB protocol took 3 h,  while the other meth-
ods needed 5.5 to  7  h. Furthermore, the  MethodFGB was  better
than the other cell lysis methods in terms of both fungal diver-
sity and community composition. Hence, combined with soil
pretreatment, the MethodFGB was  the best cell lysis method
among those that we tested. The combination of pretreat-
ment and fast bead beating in a  single protocol for fungal DNA
extraction from soil resulted in  a method that is fast, conve-
nient, and effective for analyzing fungal communities of forest
soils.

Conclusions

To achieve highly effective and economical soil DNA extrac-
tion, we performed a  series of tests. Ultimately, the
combination of TNP + Triton X-100 + skim milk, Ca2+ floccu-
lation, and MethodFGB were identified to  have the optimal
performance. Below,  we summarize the entire procedure so
that it can be applied to soil DNA extraction.

Prewashing

Soil samples (0.5 g) were mixed with 1.5 mL  of TNP + Triton
X-100 + skim milk (100 mM Tris, 100 mM Na4P2O7,  1% PVP,
100 mM NaCl, 0.05% Triton X-100, and 4% skim milk, pH  10.0),
followed by vortexing for 3 min. The mixtures were incubated
at 55 ◦C for 5  min, centrifuged at 12,000 × g for 5 min, and the
supernatants were discarded. This prewashing cycle was  per-
formed three times.

Ca2+ flocculation

The samples were mixed with 0.6 mL  of 0.5 M CaCl2, and sterile
water was added to a final volume of 2 mL.  Then, the  mix-
tures were centrifuged at 12,000 × g  for 10 min  at 4 ◦C, and the
supernatants were discarded.

DNA  extraction

Soil microbial DNA was extracted using the MethodFGB as  fol-
lows. One milliliter of DNA extraction buffer (100 mM  Tris–HCl,
100 mM sodium phosphate, 1.5  M NaCl, 1% CTAB, pH 8.0), acid-
washed glass beads (<0.1 mm,  0.4–0.6 mm,  and 0.8–1.0 mm,
0.25 g  of each type), and 200 �L of 20% SDS  were added to the
samples. The mixtures were shaken vigorously in a  RETSCH
MM  400 Mixer Mill at 30 Hz for 30 s three times, followed by
centrifugation at 8000 × g  for 15 min.

Supernatants containing DNA were recovered
and successively extracted with an  equal volume of
phenol–chloroform–isoamyl alcohol (25:24:1, v/v/v) and
chloroform–isoamyl alcohol (24:1, v/v). The resulting aqueous
phase was recovered by centrifugation at 6000 ×  g  at 4 ◦C  for
10 min, and DNA was precipitated with 0.6 volumes of cold
isopropanol and 0.1 volumes of 3 M sodium acetate (pH 5.2)
at room temperature for 2 h. DNA pellets were obtained by
centrifugation at 14,800 × g for 20 min  at 4 ◦C,  washed twice
with cold 70% ethanol, and resuspended in 100 �L of 10 mM
Tris–HCl buffer (pH 8.0).

Conflicts  of  interest

The authors declare no conflicts of interest.

Disclaimer

Mention of a  trademark, proprietary product, or vendor does
not constitute a guarantee or warranty of the  product by the
U.S. Dept. of Agriculture and does not imply its approval or
the exclusion of other products or vendors that may  also be
suitable.

Acknowledgments

This work was  funded by the programs “Technical manage-
ment system for increasing the capacity of carbon sink and
water regulation of mountain forests in the Qinling Moun-
tains” (201004036) and “Detecting, simulating and applying
techniques for coupling of carbon, nitrogen and water in for-
est ecosystems” (201104009), approved by the State Forestry
Administration of China. This work was also supported by
CFERN & GENE Award Funds on Ecological Paper.

Appendix  A.  Supplementary  data

Supplementary data associated with this article can be  found,
in the online version, at doi:10.1016/j.bjm.2016.06.007.

http://dx.doi.org/10.1016/j.bjm.2016.06.007


826  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  7 (2 0 1  6) 817–827

r e  f  e r  e  n  c  e  s

1. Nalin R, Normand P, Simonet P, Domenach AM. Polymerase
chain reaction and hybridization on DNA extracted from soil
as a tool for Frankia spp. population distribution studies in
soil. Can J Bot.  1999;77:1239–1247.

2. Robe P, Nalin R, Capellano C, Vogel TM, Simonet P. Extraction
of DNA from soil. Eur J Soil Biol. 2003;39:183–190.

3. Young CC, Burghoff RL, Keim LG, Minak-Bernero V, Lute JR,
Hinton MS. Polyvinylpyrrolidone-agarose gel electrophoresis
purification of polymerase chain reaction-amplifiable DNA
from  soils. Appl Environ Microbiol. 1993;59:1972–1974.

4. Chandler DP, Schreckhise RW, Smith JL, Bolton JH.
Electroelution to  remove humic compounds from soil DNA
and  RNA extracts. J  Microbiol Methods. 1997;28:11–19.

5. Kallmeyer J,  Smith CD. An  improved electroelution method
for separation of DNA from humic substances in marine
sediment DNA extracts. FEMS Microbiol Ecol. 2009;69:125–131.

6. Berthelet M, Whyte LG, Greer CW.  Rapid direct extraction of
DNA from soils for PCR analysis using
polyvinylpolypyrrolidone spin columns. FEMS Microbiol Lett.
1996;138:17–22.

7. Cullen DW,  Hirsch PR. Simple and rapid method for direct
extraction of microbial DNA from soil for PCR. Soil Biol

Biochem.  1998;30:983–993.
8. Ueno M, Kikuchi M, Oshima K, Kim SW, Morita H, Hattori M.

Assessment and improvement of methods for microbial
DNA preparation from fecal samples. In: de  Bruijn FJ, ed.
Handbook of Molecular Microbial Ecology II: Metagenomics in

Different Habitats.  New Jersey: Wiley-Blackwell; 2011:191–198.
9. Frostegård Å,  Courtois S,  Ramisse V, et al. Quantification of

bias related to  the extraction of DNA directly from soils. Appl

Environ Microbiol.  1999;65:5409–5420.
10. He J, Xu Z, Hughes J.  Pre-lysis washing improves DNA

extraction from a  forest soil. Soil Biol Biochem.
2005;37:2337–2341.

11. Picard C, Ponsonnet C, Paget E, Nesme X, Simonet P.
Detection and enumeration of bacteria in soil  by direct DNA
extraction and polymerase chain reaction. Appl Environ

Microbiol.  1992;58:2717–2722.
12. Braid MD, Daniels LM, Kitts CL. Removal of PCR inhibitors

from soil DNA by chemical flocculation. J  Microbiol Methods.
2003;52:389–393.

13. Dong D, Yan  A,  Liu H, Zhang X, Xu Y. Removal of humic
substances from soil DNA using aluminium sulfate. J

Microbiol Methods. 2006;66:217–222.
14. Ernst D, Kiefer E, Drouet A,  Sandermann H. A simple method

of DNA extraction from soil for detection of composite
transgenic plants by PCR. Plant Mol Biol Rep. 1996;14:143–148.

15. Li JY, Zhao J,  Bian Y, Wu LH,  Yu JL. DNA extraction and
removing humic substance from wetland soil. Microbiology

China.  2010;37:1130–1137 [in Chinese].
16. Liang WX, Huang FD, Cui PH, Zou SQ, Xin FH.  Extraction of

total microbial DNA from forest soil. J  Fujian Coll For.
2014;34:126–130 [in Chinese].

17. Williamson KE, Kan J, Polson SW, Williamson SJ. Optimizing
the indirect extraction of prokaryotic DNA from soils. Soil Biol

Biochem.  2011;43:736–748.
18. Zhang J, Xia ZF, He JZ,  Sun HZ, Zhang LL. Evaluation outcome

of  Actinobacteria diversity in saline environment influenced
by  different DNA extraction methods. Acta Microbiol Sinica.
2013;53:746–757 [in Chinese].

19. Vishnivetskaya TA,  Layton AC, Lau MC, et al. Commercial
DNA extraction kits impact observed microbial community
composition in permafrost samples. FEMS Microbiol Ecol.
2014;87:217–230.

20. Yu F,  Wang DX, Shi XX, Yi XF, Huang QP, Hu YN. Effects of
environmental factors on tree seedling regeneration in a
pine-oak mixed forest in the Qinling Mountains, China. J  Mt

Sci.  2013;10:845–853.
21. Yu F,  Wang DX, Shi XX, Yi XF, Li G.  Seed dispersal by  small

rodents favors oak over pine regeneration in the pine-oak
forests of the Qinling Mountains, China. Scand J  Forest Res.
2013;28:540–549.

22. Niu  X, Wang B, Wei WJ. Chinese forest ecosystem research
network: a  platform for observing and studying sustainable
forestry. J  Food Agric Environ.  2013;11:1008–1016.

23. Wang B, Lu SW, Li HJ, Chang W, Yu CQ, Xue PP. Observation

Methodology for Long-Term Forest Ecosystem Research (LY/T

1952-2011).  Beijing: State Forestry Administration; 2011.
24. Xi  F, Fu LY, Wang GZ,  Zheng TL. A simple method for

removing humic acids from marine sediment samples prior
to  DNA extraction. High Technol Lett. 2006;16:539–544 [in
Chinese].

25. Zhou  J,  Bruns MA, Tiedje JM. DNA recovery from soils of
diverse composition. Appl Environ Microbiol.  1996;62:316–322.

26. Holben WE. Isolation and purification of bacterial DNA from
soil. In: Weaver RW, Angle S, Bottomley P, Bezdicek D, Smith
S,  Tabatabai A, Wollum A, Mickeson SH, Bigham JM, eds.
Methods of Soil Analysis: Part 2. Microbiological and Biochemical

Properties. Madison: Soil Science Society of America;
1994:727–751.

27. Tsai YL, Olson BH. Rapid method for direct extraction of
DNA from soil and sediments. Appl Environ Microbiol.
1991;57:1070–1074.

28. White TJ, Bruns TD, Lee S, Taylor J. Analysis of phylogenetic
relationship by amplification and direct  sequencing of
ribosomal RNA genes. In: Innis MA, Gelfond DH, Sainsky JJ,
White TJ, eds. PCR Protocol: A  Guide to Method and  Applications.
New York: Academic Press; 1990:315–322.

29. Gardes M, Bruns TD. ITS primers with enhanced specificity
for basidiomycetes—application to the identification of
mycorrhizae and rusts. Mol Ecol.  1993;2:113–118.

30. Culman SW,  Bukowski R, Gauch HG, Cadillo-Quiroz H,
Buckley DH. T-REX: software for the  processing and analysis
of T-RFLP data. BMC Bioinform.  2009;10:171.

31. Bennett LT, Kasel S, Tibbits J. Non-parametric multivariate
comparisons of soil fungal composition: sensitivity to
thresholds and indications of structural redundancy in
T-RFLP data. Soil Biol Biochem. 2008;40:1601–1611.

32. Verma D,  Satyanarayana T. An improved protocol for DNA
extraction from alkaline soil  and sediment samples for
constructing metagenomic libraries. Appl Biochem Biotechnol.
2011;165:454–464.

33. Schrader C,  Schielke A, Ellerbroek L, Johne R. PCR
inhibitors—occurrence, properties and removal. J  Appl

Microbiol.  2012;113:1014–1026.
34. Alaeddini R. Forensic implications of PCR inhibition—a

review. Forensic Sci  Int  Genet.  2012;6:297–305.
35. Lévesque MJ, La Boissière S, Thomas JC, Beaudet R, Villemur

R.  Rapid method for detecting Desulfitobacterium frappieri

strain PCP-1 in soil by the polymerase chain reaction. Appl

Microbiol Biot.  1997;47:719–725.
36. Tsai YL, Olson BH. Rapid method for separation of bacterial

DNA  from humic substances in sediments for polymerase
chain reaction. Appl Environ Microbiol. 1992;58:2292–2295.

37. Carpenter A,  Siggia S,  Carter S.  Separation and/or
concentration of phenolic materials from dilute aqueous
solutions. Anal Chem. 1976;48:225–228.

38. Dermont G, Bergeron M, Mercier G, Richer-Laflèche M. Soil
washing for metal removal: a  review of physical/chemical
technologies and field applications. J Hazard Mater.
2008;152:1–31.

http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0260
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0265
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0270
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0275
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0280
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0285
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0290
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0295
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0300
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0305
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0310
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0315
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0320
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0325
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0330
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0335
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0340
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0345
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0350
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0355
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0360
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0365
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0370
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0375
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0380
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0385
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0390
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0395
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0400
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0405
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0410
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0415
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0420
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0425
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0430
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0435
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0440
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0445


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 7 (2 0 1  6) 817–827 827

39. Fortin N, Beaumier D, Lee K, Greer CW.  Soil washing
improves the recovery of total community DNA from
polluted and high organic content sediments. J  Microbiol

Methods.  2004;56:181–191.
40. Lozano-A LC, Bautista MA, Dussan-G J,  Vives-Flórez MJ. DNA

extraction from heavy oil contaminated microcosms and
RPOB gene PCR amplification. Actual Biol.  2008;30:7–14.

41. Hoshino YT, Matsumoto N. Skim milk drastically improves
the efficacy of DNA extraction from andisol a  volcanic ash
soil. Jarq Jpn Agric Res Q. 2005;39:247–252.

42. Cheng WP, Chi FH, Yu RF. Effect of phosphate on removal of
humic substances by aluminum sulfate coagulant. J Colloid

Interface Sci. 2004;272:153–157.
43. Knauth S,  Schmidt H, Tippkötter R. Comparison of

commercial kits for the extraction of DNA from paddy soils.
Lett Appl Microbiol.  2013;56:222–228.

44. Leite DCA, Balieiro FC, Pires CA, et al. Comparison of DNA
extraction protocols for microbial communities from soil
treated with biochar. Braz J Microbiol. 2014;45:175–183.

45. Mahmoudi N, Slater GF, Fulthorpe RR.  Comparison of
commercial DNA extraction kits for isolation and
purification of bacterial and eukaryotic DNA from
PAH-contaminated soils. Can J  Microbiol. 2011;57:623–628.

46. Schütte UM, Abdo Z, Bent SJ, et al. Advances in the use of
terminal restriction fragment length polymorphism (T-RFLP)
analysis of 16S rRNA genes to characterize microbial
communities. Appl Microbiol Biotechnol. 2008;80:365–380.

47. Stefanis C, Alexopoulos A, Voidarou C,  Vavias S, Bezirtzoglou
E. Principal methods for isolation and identification of soil
microbial communities. Folia Microbiol. 2013;58:61–68.

48. Thies JE.  Soil microbial community analysis using terminal
restriction fragment length polymorphisms. Soil Sci Soc Am J.
2007;71:579–591.

49. Griffiths LJ, Anyim M, Doffman SR, Wilks M, Millar MR,
Agrawal SG. Comparison of DNA extraction methods for
Aspergillus fumigatus using real-time PCR. J  Med Microbiol.
2006;55:1187–1191.

50. Van  Burik JA, Schreckhise RW,  White TC, Bowden RA,
Myerson D. Comparison of six extraction techniques for
isolation of DNA from filamentous fungi. Med Mycol.
1998;36:299–303.

51. Chandler DP, Fredrickson JK, Brockman FJ. Effect of PCR
template concentration on the  composition and distribution
of total community 16S rDNA clone libraries. Mol Ecol.
1997;6:475–482.

http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0450
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0455
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0460
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0465
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0470
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0475
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0480
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0485
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0490
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0495
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0500
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0505
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510
http://refhub.elsevier.com/S1517-8382(16)30535-4/sbref0510

	Soil pretreatment and fast cell lysis for direct polymerase chain reaction from forest soils for terminal restriction frag...
	Introduction
	Materials and methods
	Soil samples
	Pretreatment
	Prewashing
	Ca2+ flocculation
	Soil DNA extraction
	MethodFGB
	MethodPK25
	MethodSGB26
	MethodLFT27

	Polymerase chain reaction
	T-RFLP
	Data analysis

	Results
	Soil prewashing
	Calcium chloride flocculation
	Cell lysis
	PCR
	T-RFLP

	Discussion
	Soil pretreatment
	Cell lysis method

	Conclusions
	Prewashing
	Ca2+ flocculation
	DNA extraction

	Conflicts of interest
	Disclaimer
	Acknowledgments
	Appendix A Supplementary data
	References


