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Gen TJPT; Antecedentes: El gen TJP1 codifica para una proteina ZO-1, necesaria para el reclutamiento
Uniones estrechas; de las ocludinas y claudinas en las uniones estrechas y participa en la polarizacion celular.
Polaridad celular; Tiene diferentes variaciones cuya frecuencia ha sido estudiada en numerosas poblaciones; sin
Trafico celular embargo en México no hay estudios de este gen, siendo necesarios ya que sus polimorfismos
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Antecedentes

Material y métodos: Se incluyeron 473 individuos. El polimorfismo rs2291166 se identifico por
PCR-PASA y PAGE al 7% tenida con nitrato de plata. El efecto conformacional de cambio de
aminoacido se realizo in silico con los servidores ProtPraram Tool y Search Database with Fasta.
Resultados: El alelo mas frecuente en las dos poblaciones es el alelo ancestral (T). Se encontro
una distribucion similar a otras poblaciones respecto a los genotipos. El polimorfismo esta en
equilibrio de Hardy-Weinberg, p>0.05. El cambio de aspartato por alanina produce un cambio
conformacional.

Conclusiones: El estudio revela alta frecuencia del alelo ancestral en poblacion mexicana del
polimorfismo rs2291166 y produce un cambio en la estructura de ZO-1.

© 2015 Academia Mexicana de Cirugia A.C. Publicado por Masson Doyma México S.A. Este es
un articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

High frequency of ancestral allele of the TJP1 polymorphism rs2291166 in Mexican
population, conformational effect and applications in surgery and medicine

Abstract

Background: TJP1 gene encodes a ZO-1 protein that is required for the recruitment of occludins
and claudins in tight junction, and is involved in cell polarisation. It has different variations,
the frequency of which has been studied in different populations. In Mexico there are no studies
of this gene. These are required because their polymorphisms can be used in studies associated
with medicine and surgery. Therefore, the aim of this study was to estimate the frequency of
alleles and genotypes of rs2291166 gene polymorphism TJP1 in Mexico Mestizos population, and
to estimate the conformational effect of an amino acid change.

Material and methods: A total of 473 individuals were included. The rs2291166 polymorphism
was identified PASA PCR-7% PAGE, and stained with silver nitrate. The conformational effect of
amino acid change was performed in silico, and was carried out with servers ProtPraram Tool
and Search Database with Fasta.

Results: The most frequent allele in the two populations is the ancestral allele (T). A genotype
distribution similar to other populations was found. The polymorphism is in Hardy-Weinberg,
p>0.05. Changing aspartate to alanine produced a conformational change.

Conclusions: The study reveals a high frequency of the ancestral allele at rs2291166 polymorp-
hism in the Mexican population.

© 2015 Academia Mexicana de Cirugia A.C. Published by Masson Doyma México S.A. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

en la practica personalizada de estas. Esto por dos razo-
nes: primero, que el gen TJP1 codifica para la proteina

En la era posgenémica tres paradigmas son de interés en
la cirugia general, la realizacion de procedimientos quir(r-
gicos personalizados, prediccion; asi como prevencion de
complicaciones pre-, inter- y posquirdrgicas'~. En la pobla-
cion mexicana hay pocos estudios en los genes, y estos se
han enfocado al proceso de la fibrogénesis, el caso de poli-
morfismos en los genes TGF-8, PAI-1, AT, que se asocian
con la contractura capsular mamaria posmamoplastia o de
respuesta al tratamiento del pirfenidone*-®. Recientemente
se ha propuesto como marcador en la clinica quirtrgica al
polimorfismo rs1345365 de ELMO1’.

Ademas de estos genes, se requieren buscar nuevos
marcadores, que puedan ser utilizados en enfermedades
cotidianas del cirujano oncélogo, urélogo, ginecologo, inter-
nista y del gastroenterologo; como son: la pancreatitis
aguda, pancreatitis cronica, mola hidatiforme; asi como
varios tipos de cancer (tiroides, pancreas, vias biliares,
higado y colon). Por lo cual se propone a las variantes en
el gen TJP1 (Tight Junction Protein-1) como indicadores

Z0-1 (Zona Occludens-1), que forma parte de las unio-
nes estrechas o contactos célula-célula, porque participa
en la diferenciacion celular, citocinesis y quimiotaxis®~'2.
Segundo, porque se ha reportado alteracion en la arqui-
tectura de ZO-1 en modelos animales, en estudios in vivo
y cultivos de tejido, en dos grupos: ya sea por disminu-
cion de la expresion de la proteina y, otro por incremento;
para el primer caso, corresponde a embarazos molares
parciales, mola hidatiforme completa, colangiocarcinomas
intrahepaticos como en extrahepaticos, tumores de la vesi-
cula biliar, tumores de mama en estadio 4TLM'>"'®, En el
segundo grupo, esta el adenocarcinoma ductal pancrea-
tico, estadio I-1l de cancer colénico y carcinomas de colon
con metastasis al higado'’-?2. Recientemente se ha repor-
tado el incremento de TJP1 en el 71% de los casos con
neoplasias gastrointestinales, donde la expresion es pro-
porcional al diametro del tumor, el grado histologico, y
la sobrevida de los pacientes22; por ejemplo, en el can-
cer pulmonar de células no pequenas, la expresion de este


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/

30

pocumento aescargaao de nup.//WWWw.eISevier.es el 19/U5/ZU106. LOopla para uso personal, se pronioe la transmision ae este aocumento por cuaiquier meaio o rormato.

S.A. Ramirez-Garcia et al.

gen es un indicador de buen prondstico, acorde a la escala
TNMZ,

Las evidencias sugieren que en cirugia, los marcadores
genéticos ideales de TJP1 son aquellos que conducen a cam-
bios de aminoacido, porque modifican la estructura de las
proteinas con reduccién o ganancia de su funcion, también
por acimulo de estas. En ambos casos se produce enferme-
dad por alteracidon estructural?*. También aquellos loci en
sitios cripticos intronicos, en regiones promotoras o poten-
ciadoras, porque aumentan o disminuyen la expresion génica
y por lo tanto, de la proteina.

Los estudios del gen TJP1 son limitados a nivel
mundial, solo hay cuatro polimorfismos con locus en regio-
nes intronicas estudiados en los fenotipos del espectro
autista, respuesta al tratamiento de los antipsicoticos vy,
keratocono?-?7. Por otra parte, de 155 polimorfismos de la
clase SNP (Single Nucleotide Polymorphism, polimorfismo de
cambio de un solo nucleotido) y tres DIV (Deletion, Insertion,
Variacion, variacion del tipo delecién/insercion) registra-
dos, que conducen a cambios de aminoacido, solamente seis
han sido analizados en poblacion mexicoamericana, de ellos,
la variante rs2291166 esta asociada con albuminuria. Este
polimorfismo consiste en una transversion T >G en el exon
23, codon 1334, que conduce al cambio de aspartato por
alanina en un dominio alin no caracterizado funcionalmente
en ZO-1. En poblacion mexicana no hay reportes previos de
estos, por lo que se vuelve un reto su estudio, ya que la
estructura de la variacion genética de los grupos étnicos,
constituye una contribucion significativa a este tema; por lo
que es necesario como un paso previo a un estudio de aso-
ciacion, para determinar si un polimorfismo esta presente y
pueda ser validado, como marcador en la clinica-quirdrgica.

Objetivos

Analizar la frecuencia de alelos y genotipos, asi como
establecer el equilibrio Hardy Weinberg en la poblacion
mestiza mexicana, con respecto al polimorfismo rs2291166
(p.D1334A) con locus g.29716773T>G del gen TJP1. Por
otra parte, comparar las frecuencias obtenidas con otras
poblaciones y establecer mediante el analisis in silico, si
el polimorfismo rs2291166 conducia a un cambio conforma-
cional en la proteina ZO-1.

Material y métodos

a) Captacién probandos. El trabajo fue un estudio descrip-
tivo, en el cual se incluyeron 473 probandos sanos (n =946
cromosomas), con una edad oscilante entre los 18-82 anos,
los cuales correspondian a casos con una ancestria mes-
tiza (nacido en México, con un apellido de origen espanol
y ancestros de origen mexicano, tres generaciones hacia
atras). Fueron captados del centro Desarrollo Integral de
la Familia (DIF) municipal Chapala Jalisco, de los Laborato-
rios Tolsa, del Hospital Regional Valentin Gomez Farias, de
la Delegacion Sur en el Estado de Oaxaca, de la Sociedad de
Gerontogeriatria del Estado de Jalisco A. C. (SOGEJAL), del
Instituto de Investigaciones sobre la Salud Pdblica de la Uni-
versidad de la Sierra Sur, del Instituto de Genética Humana,
Centro Universitario de Ciencias de la Salud (CUCS) de la
Benemérita Universidad de Guadalajara.

Todos los participantes firmaron la carta de consenti-
miento informado.

Este trabajo forma parte del proyecto intitulado:
«Estudio de tamizaje poblacional para la identificacion de
factores de riesgo ambientales y genéticos, asociados al
desarrollo de enfermedades complejas relacionadas con la
nutricion en el occidente asi como sur de México», con
nimeros de registro IBM/DIF/2010-2012 y [ISSP/BAMM/03,
aprobado por los Comités de Investigacion, Etica y Biosegu-
ridad. Fue realizado acorde a la Declaracion de Helsinki y a
los principios del tratado de Belmont.

b) Estudio molecular. Se obtuvieron cinco mililitros
de sangre periférica de cada probando, en un tubo
con acido Etilendiaminotetraacético (EDTA), que fue uti-
lizado para aislar el DNA mediante un kit comercial
(GeneCatcher, Invitrogen). La deteccion del polimorfismo
rs2291166 fue mediante la reaccion en cadena de la
polimerasa alelo especifico (PCR-PASA). Para lo cual se
disefaron los iniciadores: FW1G 5: CTTCATCTTCTTCAGGTT-
3; FW2A 5:ATATTCTTCATCTTCTTC AGG TG:3, RW3 5:GTCA-

,

TTCATTATCTGTTAGG-3(Genosys Sigma-Aldrich). El programa

Figura 1  Electroforesis en poliacrilamida al 7%, TBE 0.5X,
del PCR-PASA para el SNP rs2291166 de TJP1. En el carril
numero 4 corresponde al corrimiento del marcador de 10 bases
(life-tecnologies). El carril 1 y 3 corresponden a muestras de
probandos homocigotos T y G, el carril 2 corresponde a un
heterocigoto. Bp : pares de bases.
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de amplificacion realizado en el termociclador TECHNE
modelo TC-412, consistio en 30 ciclos: 95°C, durante 5
minutos (desnaturalizacion inicial), a 95°C, por 30 segun-
dos (desnaturalizacion), 48 °C, 45 segundos (hibridacion), a
72°C, 30 segundos (polimerizacion), con una extension final
de 72°C, 5 minutos. La mezcla de reaccion; Buffer KCl 2.5
rl (1X), MgCl,1.5 wl (25 mM), 0.5 pl de dNTP’s (0.2 mM),
0.5 pl de cada iniciador (25 pmoles), 2 pl de templado
de ADN (200 ng), DNA Pol Tag 0.3 pl (3 U/ul) (Invitrogen),
y finalmente 17.20 pl de agua, reaccion final 25 ml. Los
productos de PCR se analizaron mediante electroforesis en
poliacrilamida en la proporcion 19:1 al 7%, con ulterior corri-
miento electroforético con buffer TBE 1X por 1.5 horas a
200 volts, 80-84 mA. Los productos se diferenciaron por los
tamanos; el de 102 pb corresponde al alelo T, mientras que
el de 107 pb corresponde al alelo G, como se observa en la
figura 1.

¢) Andlisis conformacional. Para determinar si el poli-
morfismo rs2291166 conducia a un cambio conformacional,
se analizd la estructura primaria y secundaria de la
proteina ZO-1 realizada mediante escaneo en los siguien-
tes software; ProtPraram Tool disponible en la pagina
http://web.expasy.org/protparam, asi como Search Data-
base with Fasta con acceso en la pagina http://Fasta.bioch.
virginia.edu/fasta. www2/, considerando los siguientes
parametros: estructura secundaria (Hydropathy/Secondary-
Structure/Garnier plot para 4 estados); a-hélices, hojas-8,
vueltas y colas). En ambos casos se introdujo en el por-
tal respectivo la secuencia FASTA con nimero de referencia
NCBI > gi|666335569|ref[NP_001287954.1[Homo sapiens], en
dos versiones; una con el residuo aspartato1334 y la otra
con alanina 1334.

d) Andlisis estadistico. Se estableci6 la tasa del alelo
menor (MAF, MinorAllele Frequency) por conteo directo. Para
validar las diferencias en la distribucion de alelos y genotipos
con base en las frecuencias observadas con las esperadas, se
utilizd la x%. Se considerd en equilibrio Hardy Weinberg si la
suma de los valores de x* eran menores de 9.21y p<0.001
con un grado de libertad.

Resultados

En relacion a la distribucion de alelos del polimorfismo
rs2291166 del gen TJP1, la frecuencia relativa (fr) en la
poblacion mexicana mestiza total analizada fue la siguiente:
0.978(n=925) para el alelo ancestral o silvestre T y 0.022
(n=21) para el alelo G (fig. 2). La tasa MAF fue G=0.022/21.
La distribucion de genotipos la siguiente: 0.958 para los
homocigotos T (n=453), 0.0401 para los heterocigotos
(n=19) y 0.0021 para los homocigotos G (n=1), como se
observa en la figura 2. El indice de heterocigocidad pro-
medio en la poblacion total analizada fue de 0.05 y el de
homocigocidad de 0.95. Los homocigotos G fueron esca-
sos en la poblacion analizada. Al comparar las frecuencias
relativas de alelos y genotipos rs2291166 con las otras pobla-
ciones reportadas en el banco de SNP, encontramos una
distribucion similar para los diferentes grupos étnicos, en
las cuales el genotipo homocigoto G es poco frecuente, este
solo se ha descrito en poblacion Maasai en Kenia (fr=0.021)
y en poblacion aparentemente sana de la coleccion

31
Frecuencia relativa
0.978 0.958
0.022 0.0401 0.0021
T G T TG GG
Figura 2 Frecuencia de alelos y genotipos del polimorfismo

rs2291166 de TJP1 en México.

AGI-ASP (Coriel Apparently Healthy Collection) (fr=0.029)
(tabla 1).

Al analizar la distribucion de las frecuencias relativas
observadas, asi como al compararlas con las esperadas, se
encontrd un valor de x* de 2.3, respectivamente para la
poblacion total analizada, y con un valor de p>0.05; por lo
tanto, el polimorfismo rs2291166 del gen TJP1, esta en equi-
librio Hardy Weinberg, como se observa en la figura 3, que
es muy similar a lo reportado en otras poblaciones (tabla 1).

El estudio in silico de la estructura primaria muestra
diferencias entre las variantes g.29716773T (p.D1334) y
8.29716773G (p.A1334) para el peso molecular, punto isoe-
léctrico, indice de estabilidad, indice alifatico, indice de
hidrofobicidad, nimero de residuos con carga positiva, por-
centaje de aspartato; asi como en el porcentaje de alanina
(tabla 2). La variante ancestral g.29716773T produce un
punto isoeléctrico menor, una proteina mas estable (aunque
es clase Il) y conduce una ZO-1 con mayor indice de hidro-
fobicidad. El estudio de la estructura secundaria muestra
que la variante ancestral g.29716773T de TJP1 produce una
proteina ZO-1 con mayor contenido de vueltas-B y menos
contenido de a-hélices (tabla 3, fig. 4).

Discusion

Este es el primer estudio realizado en la poblacién mexi-
cana, que muestra la frecuencia de alelos y genotipos del
polimorfismo rs2291166 de TJP. El alelo T, los genotipos
TT, TG fueron los mas frecuentes, como en mexicoamerica-
nos y otras poblaciones (tabla 1)%. El genotipo homocigoto
G (GG) del SNP rs2291166, solo ha sido reportado en
una muestra amplia de mas de 1,000 Europeos (proyecto

Frecuencia de probandos

453 452,41

19 20,35

T TG GG

| [ Observados [Esperados |

Figura 3  Estudio del EHW para el polimorfismo rs2291166 de
TJP1 en México.
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Tabla 1 Frecuencia de alelos y genotipos del polimorfismo rs2291166 del gen TJP1
Genotipos Alelos
Poblacion NUmero de TT TG GG T G
cromosomas
Grupos étnicos en Estados Unidos de Norte América
Residentes de los Angeles, California, con ancestria china 48 0.958 0.042 0.0 0.979 0.021
Caucasicos con ancestria europea 48 0.792 0.208 0.0 0.104 0.896
Residentes de Utah con ancestria europea 120 0.867 0.133 0.0 0.933 0.067
Residentes de Utah norte y este con ancestria europea 226 0.885 0.115 0.0 0.942 0.058
Residentes del sureste con ancestria africana 98 0.980 0.020 0.0 0.990 0.010
Afroamericanos 46 0.913 0.087 0.0 0.957 0.043
Indios Gujara, de Houston Texas 176 0.864 0.136 0.0 0.932 0.068
Poblaciones europeas
Descendientes de europeos del proyecto ClinSeq 1,323 0.894 0.101 0.005 0.945 0.056
Toscanos italianos 176 0.943 0.057 0.0 0.972 0.028
Europeos, banco de células Coriel Cell Repository 30 0.867 0.133 0.0 0.967 0.033
Poblaciones o grupos étnicos africanos
Luhya en Webye, Kenia Africa 180 0.978 0.022 0.0 0.989 0.11
Masaien Kenia 286 0.895 0.084 0.021 0.937 0.063
Yoruba, Ibadan, Nigeria, Subsahara Africa, HapMapYRI 224 0.982 0.018 0.0 0.991 0.009
Yoruba in Ibadan, Nigeria, Subsahara Africa 120 0.983 0.017 0.0 0.992 0.008
Poblaciones o grupos étnicos asidticos
Asiaticos de la tribu Han de Beijing China 86 0.977 0.023 0.0 0.988 0.012
Asiaticos tribu Han de Beijing, China Hap-Map HCB 80 0.950 0.050 0.0 0.975 0.025
Asiaticos de la tribu Han de Beijing, China Hap-Map JPT 90 0.978 0.022 0.0 0.989 0.011
Asiaticos de Tokio Japon, Hap Map JPT 172 0.965 0.035 0.0 0.983 0.017
Asiaticos de Tokio Japon 90 0.956 0.044 0.0 0.978 0.022
Chinos en Metropolitan Denver, Colorado 168 0.917 0.083 0.0 0.958 0.042
Otras poblaciones o grupos étnicos
Residentes de los Angeles, con ancestria mexicana 100 0.940 0.060 0.0 0.970 0.030
Hispanos, banco de células Coriel Cell Repository 44 1.0 0.0 0.0 1.0 0.0
Poblacion aparentemente sana, Coriel Cell Repository 68 0.735 0.235 0.029 0.853 0.147
Este estudio, poblacion total mestiza mexicana 946 0.957 0.041 0.002 0.978 0.022

Alelos: T o G; ClinSeq: a Large-Scale Medical Sequencing Clinical Research Pilot Study; genotipos: homocigotos T (TT) o G (GG), hetero-
cigoto (TG); HapMap : mapa de haplotipos, catalogo de variantes genéticas comunes en humanos; HCB : muestras de la fase 3 del grupo
étnico Han de Beijin China; JPT : muestras de la fase 3 de poblacion japonesa de Tokio; YRI: muestras de la fase 3 de poblacion con

ancestria Yoruba de Ibadan Nigeria, Africa.

ClinSeq; A Large-Scale Medical Sequencing Clinical Research
Pilot Study) (fr=0.005), en los Maasai de Kenia (fr=0.021),
en poblacion aparentemente sana de la coleccion AGI-ASP
(fr=0.029) y ahora en México (fr=0.002). Estos resultados
se puede explicar por tres hipotesis: la primera, la cual
postula que las frecuencias presentadas en este estudio
son producto del mestizaje, apoyado en algunos reportes
previos con Y-STR’s (Short Tandem Repeats), que muestran
hasta un 3-5% de ancestria africana y un 65% de ancestria
europea’®. La segunda, que argumenta que la frecuencia
de alelos se conservo durante el mestizaje de los nativos
amerindios, como se ha observado para los alelos *A, *B y
*C del polimorfismo (GC) del gen para la fosfatasa acida de
eritrocitos?’. La tercera, que refiere que la baja frecuen-
cia del homocigoto G esta relacionada con una seleccion en
contra, teniendo un efecto fenotipico severo asociado a la
muerte por dano renal, lo que se apoya por los estudios reali-
zados en los mexicoamericanos por Lehman et al®. Por otra

parte, también se validé que la variante rs2291166, si es
un polimorfismo presente en México, ya que su distribucion
de genotipos esta en equilibrio de Hardy Weinberg y para
establecer este parametro fue necesario un estudio previo
de asociacion, para reducir la posibilidad de falsos positivos
o sesgos de informacion relacionados con la falta de vero-
similitud del marcador, como lo reporta Topete-Gonzalez
etal.’.

En el presente trabajo, se incluydé un nimero mayor de
probandos de los reportados en el banco de SNP’s, muy simi-
lar a la muestra de descendientes de europeos del proyecto
ClinSeq, lo que reduce de manera importante la posibilidad
de estos sesgos, proporcionando certeza de los resultados
presentados®’, lo que se refleja con la deteccién de por-
tadores homocigotos G, cuya frecuencia es muy escasa;
por otra parte, el estudio in silico revela un efecto pato-
génico del SNP rs2291166 de TJP1, ya que la transversion
T>G se traduce en la sustitucion de aspartato por valina,
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Tabla2 Efecto del polimorfismors2291166 en la estructura
primaria de ZO-1

Parametros fisico-quimicos Variante Variante
9.29716773T ¢.29716773G
(p.-D1334) (p-A1334)
Numero de aminodcidos 1835 1835
Peso molecular 205075.0 205031.0
Punto isoeléctrico tedrico 6.42 6.46
No. de dtomos 28544 28541
Coeficiente de extincion molar 150275 150275
asumiendo todos los pares
de residuos de la cisteina
Coeficiente de extincion 149900 149900
molar asumiendo que todos
los residuos cisteina estdn
reducidos
Vida media en horas
En reticulocito en in vivo 30 30
En levadura 20 20
En Echerichia coli. 10 10
indice de estabilidad (clase Il) 58.50 58.60
indice alifdtico 63.61 63.66
indice de hidrofobicidad -0.895 -0.892
No. total de residuos cargados 253 252
+(R+E)
No. total de residuos cargados 236 236
+(R+K)
Alanina (A) 112 6.1% 6.2%
Arginina (R) 123 6.7% 6.7%
Asparagina (N) 73 4.0% 4.0%
Aspartato (D) 112 6.1% 6.0%
Cisteina (C) 7 0.4% 0.4%
Glutamato (Q) 90 4.9% 4.9%
Glutamina (E) 141 7.7% 7.7%
Glicina (G) 96 5.2% 5.2%
Histidina (H) 58 3.2% 3.2%
Isoleucina (I) 70 3.8% 3.8%
Leucina (L) 121 6.6% 6.6%
Lisina (K) 113 6.2% 6.2%
Metionina (M) 22 1.2% 1.2%
Fenilalanina (F) 51 2.8% 2.8%
Prolina (P) 179 9.8% 9.8%
Serina (S) 197 10.7% 10.7%
Treonina (T) 92 5.0% 5.0%
Triptofano (W) 11 0.6% 0.6%
Tirosina (Y) 60 3.3% 3.3%
Valina (V) 107 5.8% 5.8%
Pirrolisina (O) 0 0.0% 0.0%
Selenocisteina (U) 0 0.0% 0.0%

que lleva a un cambio conformacional en ZO-1. La variante
p.1334D produce una isoforma mas estable (tabla 2, fig. 4),
este cambio se correlaciona con las modificaciones en la
estructura primaria; indice de hidrofobicidad, que es mayor
en la isoforma ancestral (tabla 2). Estos resultados mas la
asociacion de la variante p.1334D> A, con la tasa urinaria
de albumina/creatinina y con albuminuria, apoyan la teo-
ria de la patologia conformacional en la patogénesis de las

enfermedades, como lo ha postulado Hayden et al.?. El
efecto del cambio estructural tendra que ser demostrado
por estudios de isoelectroenfoque, cristalografia y difrac-
cion con rayos X que se puede realizar porque las dos
isoformas de ZO-1 presentan punto isoeléctrico diferente;
sin embargo, estas perspectivas no formaron parte de los
objetivos de este estudio.

Si consideramos que la pancreatitis aguda, la mola hidati-
forme y varios tipos de cancer, tienen en comun la alteracion
de la arquitectura celular, sea por pérdida de moléculas
de contacto célula-célula o por el incremento en la expre-
sion de estas moléculas, y de la movilidad a través de la
matriz extracelular; por lo tanto, el polimorfismo rs2291166
de TJP1 debe ser analizado para determinar el efecto en el
riesgo de desarrollo, tomando en cuenta que estas altera-
ciones son causadas también por cambios estructurales de
las proteinas del citoesqueleto como de la matriz extracelu-
lar. También pueden ser marcadores de susceptibilidad para
enfermedades complejas o emergentes, donde esta alterada
la arquitectura de las uniones estrechas (ZO-1), como se
ha demostrado en cultivos de células de leucemia aguda
y sindromes mielodisplasicos, mediante el silenciamiento
por hipermetilacion®'~3. Para el caso de las infecciones por
cosackievirus, adenovirus, virus de la hepatitis C, virus de la
inmunodeficiencia humana tipo 1 (HIV) y por papilomavirus
(VPH); en los primeros la infeccion es contenida siempre y
cuando las uniones estrechas epiteliales intestinales man-
tengan su estructura; para el segundo, virus de la hepatitis
C se une a las uniones estrechas promoviendo la retencion
de las ocludinas en el reticulo endoplasmatico; y para el
tercer y cuarto casos, la expresion de proteinas del HIV en
la mucosa epitelial cervical correlacionan con la disrupcion
de Z0O-1, e incrementan la expresion del pseudovirion del
papilomavirus para la penetracion de las células basales asi
como las parabasales, en las cuales inicia el ciclo de vida del
HIV. Asi, la alteracion de ZO-1 potencia la carcinogénesis de
cérvix asociada a papilomavirus, relevante para los ginecé-
logos colposcopistas®—3¢. La predisposicion genética del SNP
rs2291166 para gastritis por Helicobacter pylori, sera de los
futuros trabajos a realizar, ya que este produce disrupcion
de Z0-1, en las células epiteliales gastricas®.

Por ultimo, los cambios de aminoacido modifican a la
estructura y funcién de las proteinas (para ZO-1, la per-
meabilidad celular), por ello es obligado analizar el efecto
de polimorfismos de ZO-1 con problemas cardiovasculares,
ya que en células endoteliales, y en triglicéridos pro-
ducto de hidrodlisis de la lipoproteina lipasa, incrementan
la permeabilidad de ZO-1, y la hipercolesterolemia sérica
produce alteracion en la distribucion y via de la PI3K
(fosfatidil-inositol-3-quinasa). En insuficiencia cardiaca por
cardiomiopatia isquémica o dilatada, también existe una
marcada disminucion de ZO-1y la conexina 4338,

En dermatologia los polimorfismos de TJP1 como el SNP
rs2291166 pueden ser un factor modificador de la severidad
en dermatosis caracterizadas por la pérdida de la arquitec-
tura de la piel, como psoriasis y epidermolisis bullosa. Esto
se ve apoyado en que la psoriasis esta relacionada con la
resistencia a la insulina, y la expresion de TJP1 es regu-
lada positivamente por IGF-1(insulin-like growth factor type
1, factor de crecimiento semejante a la insulina tipo 1),
como se ha demostrado en cultivos de células de carcinoma
epidermoide*'-*2,
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Prediccidn para el modelo conformacional para el polimorfismo de TJP1
Variante g.29716773T (p.D1334)
KTLYRIPEPQKPQLKPPEDIVRSNHYAPEEDEEYYRKQLSYFDRRSFENKPPAHIAASHL
Helice HHHHHHHHH HHHHHHH
Hoja B EE EEEEE EEEE
Vuelta TTTT TT TT T TTTTTTT
Cola CC C cccc CCcccc CCcC C
Variante g.29716773G (p.A1334)
KTLYRIPEPQKPQLKPPEDIVRSNHYDPEEDEEYYRKQLSYFDRRSFENKPPAHIAASHL
Helice HHHHHHHH HHHHHHH
Hoja B EE EEEEE EEEE
Vuelta TTTT TT TT T T TTTTTTT
Cola CC C cccc CCcccce CCC C
Figura 4 Efecto conformacional del polimorfismo rs2291166 de TJP1 en ZO-1. De amarillo subrayado se aprecia el cambio de

aminoacido y de verde el cambio conformacional que se caracteriza por una introduccion de una vuelta-p asociada a la alanina en
el residuo 1334. El color de esta figura solo puede apreciarse en la version electronica del articulo.

Tabla 3 Efecto del polimorfismo rs2291166 en la estructura secundaria de ZO-1

Estructura secundaria Variante 1,835 aminoacidos Variante 1,835 aminoacidos
g.29716773T g.29716773G
(p.D1334) (p.A1334)

Parametro NUmero de residuos % de residuos Numero de residuos % de residuos

a-hélices (H) 453 24.9 454 25.0

Hojas-B (E) 359 19.7 359 19.7

Vueltas-B (T) 450 24.7 449 24.7

Colas aleatorias (C) 573 31.5 573 31.5

Conclusiones Agradecimientos

Se establecio la frecuencia de alelos y genotipos asi como el
equilibrio Hardy Weinberg en la poblacion mexicana, con
respecto al polimorfismo rs2291166 del gen TJP1, por lo
cual queda validado para realizar futuros estudios de aso-
ciacion en el campo de la clinica-quirtrgica en México.
También se estableci6 la similitud de la distribucion relativa
de alelos y genotipos con otras poblaciones, asemejandose
a las poblaciones europeas y africana. Y finalmente in silico
se demostré que este polimorfismo conduce a un cambio
putativo estructural de la proteina ZO-1, generando dos iso-
formas, la isoforma ancestral o p.1334D, que proporciona
una proteina con mas estabilidad conformacional.

Financiamiento
Financiado por el Laboratorio de Variacion Genética y Enfer-
medad, de la Benemérita Universidad de Guadalajara y al

Grupo Multidisciplinario para el Estudio Integral de las Enfer-
medades Metabdlicas e Infecciosas en poblacion mexicana.

Conflicto de intereses

Los autores declaran no tener ningun conflicto de intereses.

A Sergio A. Ramirez Garcia y Luis Javier Flores Alvarado,
ya que ambos autores contribuyeron igual al desarrollo del
trabajo. Por su apoyo técnico y colaboracion; a los becarios
del Programa de Incorporacion a la Investigacion Temprana
en Ciencias Biomédicas y Sociales, Delegacion Sur de SOGE-
JAL 2010-2012: Jareth Marco Cruz Bastida y Jafet Said Cruz
Bastida, que participaron en la recoleccion de muestras,
toma de los consentimientos informados, analisis estadis-
tico, diseno de cuadros y figuras. También a la Sra. Dora
Cervantes, Presidenta y Mtra. Magdalena Cruz, Directora
para el periodo 2010-2012 del Sistema para el Desarrollo
Integral de la Familia de la Delegacion Chapala Jalisco, por
el apoyo de la Consulta Externa de la Unidad de Investiga-
cion Biomolecular, para captacion de probandos. Al Gerente
General de Laboratorios Tolsa Eduardo Ascuita Ramos por su
apoyo para la realizacion del estudio.

Bibliografia

1. Lara-Vélez V, Chavez-Lopez R, Flores-Villacencio ME, Ramos-
Zepeda A, editores. De la genética a la medicina gendmica. 1.th
ed. Guadalajara, México: Universidad de Guadalajara; 2012. p.
9-55.


http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0215

pocumento aescargado ae ntp.// www.eisevier.es el 19/Uo5/£U16. Lopia para uso personal, Se pronioe la transmision ae este aocumento por cuaiquier medio o rormato.

SNP rs2291166 de TJP1

35

. Jimenez-Sanchez G, Silva-Zolezzi |, Hidalgo A, March S. Geno-

mic medicine in México: Initial steps and the road ahead.
Genome Res. 2008;18(8):1191-8.

. Oliva-Sanchez PF, Siqueiros-Garcia JM, Vazquez-Gonzalez JR,

Saruwatari-Zavala G, Carnevale A. La medicina gendmica en
las politicas de salud pulblica: una perspectiva de investi-
gadores mexicanos del area biomédica. Salud Publica Mex.
2013;55(1):16-25.

. Veras-Castillo ER, Cardenas-Camarena L, Lyra-Gonzalez I,

Munoz-Valle JF, Lucano-Landeros S, Guerrosantos J, et al. Con-
trolled clinical trial with pirfenidone in the treatment of breast
capsular contracture: association of TGF-f polymorphisms. Ann
Plast Surg. 2013;70(1):16-22.

. Armendariz-Borunda J, Rincon AR, Munoz-Valle JF, Bueno-

Topete M, Oregon-Romero E, Islas-Carbajal MC, et al. Fibrogenic
polymorphisms (TGF-B, PAI-1, AT) in mexican patients with
established liver fibrosis. Potential correlation with pirfenidone
treatment. J Investig Med. 2008;56(7):944-53.

. Sanchez-Parada MG, Alvarez-Rodriguez BA, Gémez-Meda BC,

Troyo-Sanroman R, Sanchez-Orozco LV, Zamora-Perez AL, et al.
Association of genetic polymorphisms with histological grading
of necroinflamation, staging of fibrosis, and liver function in
mexicans with chronic hepatitis C virus infection. J Investig
Med. 2013;61(7):1088-96.

. Topete-Gonzalez LR, Ramirez-Garcia SA, Charles-Nifo C,

Villa-Ruano N, Mosso-Gonzalez C, Davalos-Rodriguez NO. Poly-
morphism g.37190613 G > A of the ELMO1 gene in the mexican
population: potential marker for clinical-surgical pathology. Cir
Cir. 2014;82(4):403-11.

. Lehman DM, Leach RJ, Johnson-Pais T, Hamlington J, Fowler S,

Almasy L, et al. Evaluation of tight junction protein 1 enco-
ding zona occludens 1 as a candidate gene for albuminuria in
a mexican american population. Exp Clin Endocrinol Diabetes.
2006;114(8):432-7.

. Tien T, Barrette KF, Chronopoulos A, Roy S. Effects of high

glucose-induced Cx43 downregulation on occludin and ZO-
1 expression and tight junction barrier function in retinal
endothelial cells. Invest Ophthalmol Vis Sci. 2013;54(10):
6518-25.

. Lee JF, Zeng Q, Ozaki H, Wang L, Hand AR, Hla T, et al. Dual

roles of tight junction-associated protein, zonula occludens-1,
in sphingosine 1-phosphate-mediated endothelial chemotaxis
and barrier integrity. J Biol Chem. 2006;281(39):29190-200.

. Li R, Ning Z, Cui J, Yu F, Sioutas C, Hsiai T. Diesel exhaust

particles modulate vascular endothelial cell permeability:
Implication of ZO-1 expression. Toxicol Lett. 2010;197(3):
163-8.

. Pidoux G, Gerbaud P, Gnidehou S, Grynberg M, Geneau G,

Guibourdenche J, et al. ZO-1 is involved in trophoblastic cell
differentiation in human placenta. Am J Physiol Cell Physiol.
2010;298(6). C1517-26.

. Marzioni D, Banita M, Felici A, Paradinas FJ, Newlands E, De

Nictolis M, et al. Expression of ZO-1 and occludin in normal
human placenta and in hydatidiform moles. Mol Hum Reprod.
2001;7(3):279-85.

. Németh Z, Szasz AM, Somoracz A, Tatrai P, Németh J, Gybrffy

H, et al. Zonula occludens-1, occludin, and E-cadherin pro-
tein expression in biliary tract cancers. Pathol Oncol Res. 2009;
15(3):533-9.

. Erin N, Wang N, Xin P, Bui V, Weisz J, Barkan GA, et al. Altered

gene expression in breast cancer liver metastases. Int J Cancer.
2009;124(7):1503-16.

. Tian R, Wang RL, Xie H, Jin W, Yu KL. Overexpressed

miRNA-155 dysregulates intestinal epithelial apical junctional
complex in severe acute pancreatitis. World J Gastroenterol.
2013;19(45):8282-91.

. Kleeff J, Shi X, Bode HP, Hoover K, Shrikhande S, Bryant PJ, et al.

Altered expression and localization of the tight junction protein

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Z0-1 in primary and metastatic pancreatic cancer. Pancreas.
2001;23(3):259-65.

. Resnick MB, Konkin T, Routhier J, Sabo E, Pricolo VE. Claudin-1 is

a strong prognostic indicator in stage Il colonic cancer: a tissue
microarray study. Mod Pathol. 2005;18(4):511-8.

. Kojima T, Sawada N. Regulation of tight junctions in human nor-

mal pancreatic duct epithelial cells and cancer cells. Ann N Y
Acad Sci. 2012;1257:85-92.

Orban E, Szabd E, Lotz G, Kupcsulik P, Paska C, Schaff Z, et al.
Different expression of occludin and ZO-1 in primary and metas-
tatic liver yumors. Pathol Oncol Res. 2008;14(3):299-306.
Kaihara T, Kawamata H, Imura J, Fujii S, Kitajima K, Omo-
tehara F, et al. Redifferentiation and ZO-1 reexpression in
liver-metastasized colorectal cancer: Possible association with
epidermal growth factor receptor-induced tyrosine phosphory-
lation of ZO-1. Cancer Sci. 2003;94(2):166-72.

Zhu H, Lu J, Wang X, Zhang H, Tang X, Zhu J, et al.
Upregulated ZO-1 correlates with favorable survival of gas-
trointestinal stromal tumor. Med Oncol. 2013;30(3):631,
http://dx.doi.org/10.1007/s12032-013-0631-7.

Ni S, Xu L, Huang J, Feng J, Zhu H, Wang G, et al. Increased ZO-
1 expression predicts valuable prognosis in non-small cell lung
cancer. Int J Clin Exp Pathol. 2013;6(12):2887-95.

Hayden MR, Tyagi SC, Kerklo MM, Nicolls MR. Type 2 dia-
betes mellitus as a conformational disease. JOP L Pancreas.
2005;6(4):287-302.

Coon H, Villalobos ME, Robison RJ, Camp NJ, Cannon DS,
Allen-Brady K, et al. Genome-wide linkage using the social
responsiveness scale in Utah autism pedigrees. Mol Autism.
2010;1(1):8, http://dx.doi.org/10.1186/2040-2392-1-8.

Clark SL, Souza RP, Adkins DE, Aberg K, Bukszar J, McClay
JL, et al. Genome-wide association study of patient and
clinician-rated global impression of severity during antipsycho-
tic treatment. Pharmacogenet Genomics. 2013;23(2):69-77,
http://dx.doi.org/10.1097/FPC.0b013e32835ca260.

Lu Y, Vitart V, Burdon KP, Khor CC, Bykhovskaya Y, Mirs-
hahi A, et al. Genome-wide association analyses identify
multiple loci associated with central corneal thickness and kera-
toconus. Nat Genet. 2013;45(2):155-63, http://dx.doi.org/
10.1038/ng.2506. -
Salazar Flores J, Dondiego Aldape R, Rubi Castellanos R, Anaya
Palafox M, Nufio Arana I, Canseco Avila LM, et al. Population
structure and paternal admixture landscape on present-day
mexican-mestizos revealed by Y-STR haplotypes. Am J Hum Biol.
2010;22(3):401-9, http://dx.doi.org/10.1002/ajhb.21013.
Lisker R, Ramirez E, Penaloza R, Salamanca F. Red cell acid
phosphatase types and GC polymorphisms in Mérida, Oaxaca,
Leon, and Saltillo, Mexico. Hum Biol. 1994;66(6):1103-9.
Flores-Alfaro E, Burguete-Garcia Al, Salazar-Martinez E. Disefos
de Investigacion en epidemiologia genética. Rev Panam Salud
Publica. 2012;31(1):88-94.

Dou LP, Liu JH, Wang C, Zhao Y, Wang QS, Liu JH, et al. Study
on the involvement of ZO-1 gene in leukemogenesis. Zhonghua
Xue Ye Xue Za Zhi. 2009;30(7):473-6.

Dou LP, Liu JH, Wang C, Zhao Y, Wang QS, Liu JH, et al.
Preliminary study on leukemia related gene zo-1 involved in
pathogenesis of leukemia. Zhongguo Shi Yan Xue Ye Xue Za Zhi.
2009;17(5):1140-3.

Kang HY, Wang C, Dou LP, Qing Y, Han XP, Sun JF, et al. Methy-
lation status of ZO-1 gene in patients with myelodysplastic
syndrome. Zhongguo Shi Yan Xue Ye Xue Za Zhi. 2008;16(1):
70-3.

Cohen CJ, Shieh JTC, Pickles RJ, Okegawa T, Hsieh JT, Bergelson
JM. The coxsackievirus and adenovirus receptor is a transmem-
brane component of the tight junction. Proc Natl Acad Sci U S
A. 2001;98(26):15191-6.

Tugizov SM, Herrera R, Chin-Hong P, Veluppillai P, Greens-
pan D, Michael Berry J, et al. HIV-associated disruption



http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0235
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0240
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0245
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0250
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0255
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0260
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0265
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0270
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0275
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0280
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0285
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0290
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0295
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0300
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0305
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0310
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0315
dx.doi.org/10.1007/s12032-013-0631-7
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0325
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0330
dx.doi.org/10.1186/2040-2392-1-8
dx.doi.org/10.1097/FPC.0b013e32835ca260
dx.doi.org/10.1038/ng.2506
dx.doi.org/10.1038/ng.2506
dx.doi.org/10.1002/ajhb.21013
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0355
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0360
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0365
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0370
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0375
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0380

pocumento aescargado ae ntp.// www.eisevier.es el 19/Uo5/£U16. Lopia para uso personal, Se pronioe la transmision ae este aocumento por cuaiquier medio o rormato.

36

S.A. Ramirez-Garcia et al.

36.

37.

38.

of mucosal epithelium facilitates paracellular penetration
by human papillomavirus. Virology. 2013;446(1-2):378-88,
http://dx.doi.org/10.1016/j.virol.2013.08.018.

Benedicto I, Molina-Jiménez F, Barreiro O, Maldonado-Rodriguez
A, Prieto J, Moreno-Otero R, et al. Hepatitis C virus
envelope components alter localization of hepatocyte tight
junction-associated proteins and promote occludin retention
in the endoplasmic reticulum. Hepatology. 2008;48(4):1044-53,
http://dx.doi.org/10.1002/hep.22465.

Krueger S, Hundertmark T, Kuester D, Kalinski T, Peitz U, Roess-
ner A. Helicobacter pylori alters the distribution of ZO-1 and
p120ctn in primary human gastric epithelial cells. Pathol Res
Pract. 2007;203(6):433-44.

Eiselein L, Wilson DW, Lamé MW, Rutledge JC. Lipolysis pro-
ducts from triglyceride-rich lipoproteins increase endothelial
permeability, perturb zonula occludens-1 and F-actin, and
induce apoptosis. Am J Physiol Heart Circ Physiol. 2007;292(6):
H2745-53.

39.

40.

1.

42.

Bian C, Xu G, Wang J, Ma J, Xiang M, Chen P. Hypercholeste-
rolaemic serum increases the permeability of endothelial cells
through zonula occludens-1 with phosphatidylinositol 3-kinase
signaling pathway. J Biomed Biotechnol. 2009;2009:814979,
http://dx.doi.org/10.1155/2009/814979.

Bruce AF, Rothery S, Dupont E, Severs NJ. Gap junction
remodeling in human heart failure is associated with increa-
sed interaction of connexin43 with ZO-1. Cardiovasc Res.
2008;77(4):757-65.

Ko JA, Murata S, Nishida T. Up-regulation of the tight-
junction protein ZO-1 by substance P and IGF-1 in A431 cells.
Cell Biochem Funct. 2009;27(6):388-94, http://dx.doi.org/
10.1002/cbf.1587.

Martinez-Abundis E, Reynoso-von Drateln C, Hernandez-Salazar
E, Gonzalez-Ortiz M. Effect of etanercept on insulin secre-
tion and insulin sensitivity in a randomized trial with psoriatic
patients at risk for developing type 2 diabetes mellitus. Arch
Dermatol Res. 2007;299(9):461-5.



dx.doi.org/10.1016/j.virol.2013.08.018
dx.doi.org/10.1002/hep.22465
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0395
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0400
dx.doi.org/10.1155/2009/814979
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0410
dx.doi.org/10.1002/cbf.1587
dx.doi.org/10.1002/cbf.1587
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420
http://refhub.elsevier.com/S0009-7411(15)00165-6/sbref0420

