@ Disponible en www.sciencedirect.com
Revista Mexicana de Biodiversidad

CrossMark .
Instituto

de Biologia
Revista Mexicana de Biodiversidad 87 (2016) 417-426 UNAM

www.ib.unam.mx/revista/

Ecologia

Distribucion y diversidad de dinoflagelados simbidticos en corales
pétreos de la costa de Oaxaca, Pacifico de México

Distribution and diversity of symbiotic dinoflagellates in stony corals off the coast of Oaxaca,
Mexican Pacific

Mariana Walther-Mendoza ®9, Héctor Reyes-Bonilla®*, Todd C. LaJeunesse b
y Andrés Lopez-Pérez©

& Departamento Académico de Biologia Marina, Universidad Auténoma de Baja California Sur, Carretera al sur, km. 5.5,
23080, La Paz, Baja California Sur, México
Y Department of Biology, Pennsylvania State University, University Park, Pensilvania, Estados Unidos de América
¢ Laboratorio Ecosistemas Costeros, Departamento Hidrobiologia, Universidad Autonoma Metropolitana-Iztapalapa, San Rafael Atlixco 186,
Col. Vicentina, 09340, Ciudad de México, México
d Programa de Pesca Sustentable, Sociedad de Historia Natural Niparajd, A.C., Revolucion de 1910, Nim. 430, 23020, La Paz,
Baja California Sur, México

Recibido el 5 de agosto de 2015; aceptado el 11 de noviembre de 2015
Disponible en Internet el 27 de mayo de 2016

Resumen

Los corales arrecifales estdn asociados a dinoflagelados simbiontes —zooxantelas— que proveen alimento a su hospedero. Para la costa occidental
de México hay limitada informacidn sobre este tipo de mutualismo y el objetivo del trabajo fue caracterizar las poblaciones de zooxantelas presentes
en corales de la costa del estado de Oaxaca. Se recolectaron muestras de 3 géneros de coral: Pocillopora, Pavona y Porites, en 6 localidades y
a distintas profundidades. Se extrajo ADN de las microalgas y se amplific6 la regién ITS2 para identificar los clados mediante electroforesis en
gel de gradiente desnaturalizante. Se identificaron 7 tipos de zooxantelas pertenecientes al clado C y uno del D, evidenciando que en Oaxaca la
diversidad es alta comparada con otras regiones del Pacifico mexicano. La mayor variedad de Symbiodinium se encontré en el género Porites
(gonocdrico), seguida de Pavona (hermafrodita) y, por dltimo, Pocillopora (de frecuente reproduccién asexual y en el cual todas las especies y
colonias albergaron zooxantelas D1), lo que indica una relacién entre la diversidad genética de las microalgas y el modo de reproduccién coralino.
Se observé aislamiento genético por distancia, composicién variable de simbiontes por localidad y la presencia de clados privados; ello apunta
hacia un flujo genético relativamente limitado de Symbiodinium en la regién.
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Abstract

Reef corals are associated with symbiont dinoflagellates —zooxanthellae— which provide food to its host. There is limited information about this
kind of mutualism in the western coast of Mexico, and thus the objective of this paper was to characterize the zooxanthellae populations maintained
by corals at the coast of the state of Oaxaca. Samples of 3 coral genera were taken: Pocillopora, Pavona and Porites, at 6 locations and at different
depths. Microalgal DNA was extracted, and the ITS2 region was amplified to identify clades using denaturing gradient gel electrophoresis. Seven
zooxanthellae types were identified from clade C, and a single one from clade D, evidencing that in Oaxaca the diversity of zooxanthellae is high
compared with other regions of the Mexican Pacific. The highest variety of Symbiodinium was found in the genus Porites (gonochoric) followed
by Pavona (hermaphroditic), and finally in Pocillopora (of frequent asexual reproduction, and in which all species and colonies hosted type D1),
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which suggests a relationship between genetic diversity in the microalgae and the reproductive mode of the coral. Genetic isolation for distance
was observed, as well as a variable composition of symbiont type at each sampling location, and the presence of private clades; these findings point

towards a relatively limited gene flow of Symbiodinium in the region.
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Introduccion

Los arrecifes de coral se encuentran entre los ecosistemas
mads productivos y con mayor riqueza bioldgica del planeta. Jue-
gan un papel ecolégico y econémico vital, ya que participan en
los ciclos biogeoquimicos globales, proveen zonas de crianza
para peces e invertebrados, dan proteccién a la linea de costa
y abastecen a muchas poblaciones con bienes y servicios tales
como alimento, posibilidades recreacionales y beneficios cultu-
rales (Done, Ogden, Wiebe y Rosen, 1996; Hoegh-Guldberg
et al., 2007; Peterson y Lubchenco, 1997). Los corales que
los forman se caracterizan por ser hipercalcificadores, ya que
extraen cantidades masivas de carbonato de calcio del medio
y lo depositan en forma de esqueleto y, para lograr esto, se
valen de la relacién simbidtica con dinoflagelados fotosintéticos
llamados zooxantelas (Stanley, 2003). Estos organismos viven
dentro del endodermo del coral en densidades altas (superiores
a 10° cél/cm?), y proveen mas del 95% de los requerimientos
nutricionales a la colonia hospedera mediante la translocacién
intracelular de los productos resultantes de la fotosintesis, como
hidratos de carbono y lipidos (van Oppen, 2007). También, las
microalgas facilitan la asimilacién y conservacién del nitrégeno,
nutriente limitante en estos ambientes (Muller-Parker y D’Elia,
1997). Por su parte, el coral aporta a las zooxantelas sus produc-
tos de desecho como nutrientes inorganicos del metabolismo
incluyendo amonio y biéxido de carbono, y, ademds, provee
un ambiente idéneo para la supervivencia del dinoflagelado
(Sheppard, Davy y Pilling, 2009).

Para que se lleve a cabo la asociacién entre la zooxan-
tela y el coral se requieren condiciones ambientales especificas
y, por esto, la distribucién del holobionte estd limitada a la
zona eufética de los tropicos (Veron, 2000). La disrupcion
de estas asociaciones resulta en el fendmeno conocido como
«blanqueamiento», que representa la pérdida parcial o total de
algas simbidticas o pigmentos fotosintéticos, que resulta en un
esqueleto de carbonato de calcio visible a través del tejido trans-
parente (van Oppen y Lough, 2009). Los corales se blanquean
en respuesta a una variedad de presiones ambientales como lo
son variaciones drdsticas en la temperatura, baja salinidad y
contaminacion, entre otras (Glynn, 1996).

En las dltimas décadas se ha visto un incremento tanto en
la frecuencia como en la intensidad de eventos de blanquea-
miento de coral, considerandose una de las principales amenazas
a los ecosistemas coralinos (van Oppen y Lough, 2009). Algu-
nos efectos causados por esta manifestacion son la disminucién
en las tasas de crecimiento coralino y calcificacion, y la muerte
del tejido del animal (Baker, Glynn y Riegl, 2008), factores que
afectan a largo plazo a la comunidad, ya que causan pérdidas en

la capacidad de las colonias para reproducirse y para competir
contra otras especies. Como resultado, el arrecife se degrada, por
lo que se vuelve menos productivo y disminuye, asi, la calidad
de sus servicios ambientales (Veron et al., 2009).

El fenémeno del blanqueamiento ha incrementado el inte-
rés en la biologia de las zooxantelas en las ultimas décadas.
Existen miiltiples estudios fisioldgicos, ecoldgicos y filogené-
ticos de estos simbiontes, los cuales se han usado para ayudar
en su identificacién y clasificacién. Debido a la morfologia sim-
ple del dinoflagelado, se pensaba que habia una sola especie
cosmopolita llamada Symbiodinium microadriaticum Freudent-
hal, 1962. Sin embargo, ahora se sabe que el género es muy
diverso (LaJeunesse, 2001). A nivel genético las zooxantelas se
dividen en 9 «clados» designados de la «A» a la «I» (Baker,
2003; Fabina, Putnam, Franklin, Stat y Gates, 2012; Pochon,
Montoya-Burgos, Stadelmann y Pawlowski, 2006; Rowan y
Powers, 1991); cada uno se diferencia en sus intervalos de
tolerancia a factores ambientales y habilidad para habitar dife-
rentes hospederos, hdbitats, profundidades e intensidades de luz
(Pochon et al., 2006; Stanley, 2003). Por lo anterior, la fisiologia
del simbionte puede determinar en gran medida la susceptibi-
lidad de algunos corales al estrés térmico, asi como también
brindar resistencia a eventos de blanqueamiento (Iglesias-Prieto
y Trench, 1997; Rowan, Knowlton, Baker y Jara, 1997; Warner,
Fitt y Schmidt, 1996).

La diversidad del género Symbiodinium y el grado de espe-
cificidad que existe con sus hospederos se conoce en diversos
lugares del mundo (van Oppen y Lough, 2009). Sin embargo,
en el Pacifico mexicano solamente se ha caracterizado el tipo de
simbiontes de corales residentes en el sur de la peninsula de Baja
California y en la bahfa de Banderas (Iglesias-Prieto, Beltran,
LaJeunesse, Reyes-Bonilla y Thomé, 2004; LaJeunesse, Reyes-
Bonilla y Warner, 2007; LaJeunesse et al., 2008). Una de las
areas arrecifales mas importantes en el Pacifico mexicano es la
costa de Oaxaca, por presentar una de las mas altas riquezas
especificas y abundancias de coral dentro del Pacifico oriental
tropical, asi como por encontrarse junto al golfo de Tehuan-
tepec, una importante zona de surgencias (Lopez-Pérez et al.,
2008; Reyes-Bonilla y Lopez-Pérez, 1998). La regién fue muy
afectada por el fenémeno de oscilacién surefia El Nifio de 1997-
1998, cuando se documenté una mortalidad coralina superior
al 60% (Reyes-Bonilla, Carriquiry, Leyte-Morales y Cupul-
Magaiia, 2002), pero afortunadamente la recuperacién arrecifal
ha sido excelente (L6pez-Pérez y Hernandez-Ballesteros, 2004).
A partir de lo anterior, se considerdé importante hacer un reco-
nocimiento de la situacién actual de los simbiontes que se
encuentran en la zona, por lo que el objetivo del presente tra-
bajo fue evaluar la composicién y diversidad genética de los
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clados de Symbiodinium presentes en corales pétreos de diver-
sas localidades arrecifales de la costa de Oaxaca, en el Pacifico
sur mexicano, comparar su distribucién en diferentes estratos
de profundidad, y determinar si existe relacion entre la distancia
geografica entre arrecifes y la distancia genética definida por las
infracomunidades formadas por los clados.

Materiales y métodos

La regién de estudio comprende la porcién central del litoral
del estado de Oaxaca; incluye 6 localidades: Mazunte, Ixtaca-
huite, La Mina, La Tijera, Bahia San Agustin y La Entrega,
todas con presencia de arrecifes coralinos (fig. 1). El 4rea de
estudio presenta un clima cdlido subhtimedo con lluvias en
verano e invierno seco (Conanp, 2003; Garcia, Vidal-Zepeda
y Hernandez, 1990). De octubre a marzo, el golfo de Tehuan-
tepec es afectado por chorros de viento intensos en direccion
norte-sur (~15 a 20 m/s; Firber-Lorda, Lavin y Guerrero-Ruiz,
2004), llamados «tehuanos», que provocan procesos de surgen-
cias (Pennington et al., 2006) y favorecen la mezcla de masas
de agua y el transporte de nutrientes hacia la superficie.

Las principales corrientes marinas que afectan la costa de
Oaxaca son la contracorriente norecuatorial y la corriente cos-
tera de Costa Rica (Kessler, 2006). La temperatura media del
mar es de 28.2°C y el promedio de salinidad es de 34.5 UPS
(Pennington et al., 2006). En la porcién ocednica del golfo de
Tehuantepec —fuera de la plataforma continental—, la concen-
tracién superficial de nutrientes tiene valores de 2.9 wmol 1°!
para nitratos, 0.2 wmol para fosfatos, 10.1 wmol para silicatos
y 0.33 mg m™ para clorofila (Pennington et al., 2006). El régi-
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Figura 1. Area de estudio, con los sitios donde se llevaron a cabo los muestreos.

men de mareas para el litoral oaxaquefio es mixto semidiurno,
con 2 pleamares y 2 bajamares diarias, aunque la fase de marea
cambia muy lentamente (Wyrtki, 1965). Finalmente, la profun-
didad media de la termoclina es de 60 a 80 m, que se incrementa
hacia el sur del golfo de Tehuantepec (Fiedler, 1992; Lluch-Cota,
Alvarez-Borrego, Santamaria-Del Angel, Herndndez-Véazquez y
Miiller-Karger, 1997).

Al igual que otras comunidades arrecifales del Pacifico tro-
pical mexicano, los arrecifes de Oaxaca son de franja. Las
estructuras estdn bien consolidadas y se consideran entre las
mejor desarrolladas de México; ocupan hasta 34.7 ha (L6pez-
Pérez, UAM-Iztapalapa, datos no publicados) en drea y hasta 6 m
de espesor (Carriquiry, Cupul-Magafia, Rodriguez-Zaragoza y
Medina-Rosas, 2001; Glynn y Leyte-Morales, 1997). El ensam-
blaje coralino estd compuesto basicamente por los géneros
Pocillopora, Porites y Pavona (Lépez-Pérez y Herndndez-
Ballesteros, 2004); sin embargo, la variedad de especies es baja
y el paisaje arrecifal estd dominado por Pocillopora spp., que
es basicamente responsable de la construccion de los arrecifes.
Existe una zonaciéon muy clara en la cual los pocilopéridos habi-
tan en aguas someras —hasta 5 m— con un incremento gradual
de Pavona y Porites en areas profundas (Carriquiry y Reyes-
Bonilla, 1997; Glynn y Leyte-Morales, 1997; Reyes-Bonilla y
Leyte-Morales, 1998).

El trabajo de campo se llevé a cabo durante el mes de abril del
2008 mediante buceo auténomo. Se obtuvieron de 12 a 45 frag-
mentos de cada una de las 9 especies pertenecientes a 3 géneros
de coral: Pavona, Pocillopora 'y Porites, con el fin de determinar
la composicion de sus simbiontes. La identificacion de las colo-
nias se efectud a partir de criterios puramente morfolégicos, y
con base en los caracteres diagndsticos y las imagenes provistas
por Cortés-Nufiez y Guzman-Espinal (1998); Hickman (2008);
Ketchum y Reyes-Bonilla (2001) y Veron (2000). Las muestras
fueron tomadas en 6 localidades y a varios niveles de profundi-
dad, procurando extraer por lo menos un ejemplar de cada género
cada2m (de 2 a 15 m). Se tomaron pequefios fragmentos de las
colonias (~2 cm? de superficie de tejido) con ayuda de un cincel
y un martillo. El material se colocé en viales de 1 ml y se pre-
servo en alcohol absoluto. Las muestras fueron transportadas al
Laboratorio Mueller, de 1a Universidad Estatal de Pensilvania,
para su andlisis genético.

El trabajo de laboratorio consisti6 en la extraccién de ADN
de Symbiodinium mediante el protocolo descrito por LaJeunesse
et al. (2003), utilizando un kit de purificacién genémica Wizard
(Promega®). Se utiliz6 el marcador genético ITS2, empleando
cebadores disefiados por LaJeunesse y Trench (2000). Para la
amplificaciéon por PCR se utilizaron los siguientes criterios:
aproximadamente 1 pl de ADN (previamente diluido en 200 .l
de agua estéril desionizada), se afiadié a una mezcla fria
con 2.5ul de DNTP, 2.5l de MgCL, 2.5ul de solucién
buffer, 18 ul de agua estéril desionizada, 0.25 1 del cebador
A «ITSIntfor» (5’GAATTGCAGA ACTCCGTG-3’); 0.75 w1
del B «ITS2CLAMP» (5’CGCCCGCCGCGCCCCGCGCC
CGTCCCGCCG CCCCCGCCC  GGGATCCATATGCT-
TAAGTT CAGCGGGT-3") (Sheffield, Cox, Lerman y Myers,
1989), 0.13 ul de Taq ADN polimerasa recombinante y 18 ul
de agua desionizada para obtener un volumen total por tubo de
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25 pl de reaccién. Esta mezcla se incubd en un termociclador
a 95 °C por 3.30min seguido por 20 ciclos (desnaturalizacion
a 94.0°C por 0.45 s; alineamiento a 60.0°C por 0.40 s;
polimerizacién a 72.0 °C por 0.30 s), con una disminucién de
1°C cada ciclo en la temperatura de alineamiento, y otros 15
a 18 ciclos en las mismas condiciones, pero la temperatura de
alineamiento se mantuvo constante en 52°C. El ADN total
se evalud por electroforesis en gel de agarosa al 1% con una
concentracion final de bromuro de etidio de 2 pl, a un voltaje
constante de 97 V durante aproximadamente 10 min.

Bajo luz ultravioleta se seleccion6 el material de alto peso
molecular, evaluando la estructura de la banda. Para el presente
trabajo los productos de reaccién fueron cargados en un gel de
8% de acrilamida (a gradiente desnaturalizante del 45 al 80%,
el 100% consistia en 7M de urea y 40% de formamida desio-
nizada). Los productos de PCR fueron colocados en el gel con
solucién de cargade ficol al 2% (ficol-4002%, 10 mM Tris-HCL,
pH 7.8, 1 mM EDTA, 1% de azul de bromofenol) y separados
por electroforesis durante 15 h a un voltaje constante de 150 V' y
temperatura de 60 °C. Al término de la prueba, el gel fue tefiido
en una solucién de 2-3 pl de bromuro de etidio y 10 ml de buf-
fer TAE 1X, incubandose en oscuridad total durante 25-35 min.
El gel se enjuagé con agua desionizada y fue transferido a una
caja de luz UV, donde fue observado y fotografiado. Se llevé a
cabo una revisién visual de los geles que permitié una identifi-
cacién de los clados de zooxantela por la posicién de la banda
mads conspicua en el gel, ya que existe un patrén de migraciéon
preestablecido para cada clado (LaJeunesse, 2001).

Para el andlisis de resultados, se evalud la similitud cualitativa
y cuantitativa entre las diferentes infracomunidades. En el pri-
mer caso, se tomaron en cuenta los datos de presencia/ausencia
de los genotipos en cada localidad y, para el segundo, las abun-
dancias de cada genotipo a diferentes niveles de profundidad.
Se hizo un andlisis de bondad de ajuste (x?) para comparar las
frecuencias observadas y esperadas de los clados a partir de la
hipétesis nula de una distribucién homogénea entre las espe-
cies de coral, y otra similar para comparar entre los estratos de
profundidad (Daniel, 2002).

Se calcul6 la distancia genética de Nei (1978) para cono-
cer la similitud entre localidades con respecto a la composicion
de los tipos de zooxantela, empleando como alelos los genoti-
pos de cada individuo. Adicionalmente, se calcul6 la distancia
geografica lineal entre las localidades de muestreo con ayuda
del programa Google Earth y, por tltimo, se compar¢ la distan-

Tabla 1
Especies de corales hospederos analizados en el litoral de Oaxaca.
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Figura 2. Perfil de los genotipos de dinoflagelados simbidticos diagnosticados
por PCR-DGGE para la costa de Oaxaca. La letra mayuscula indica el clado,
el nimero representa el tipo de ITS2 y la letra mindscula denota que existe un
pardlogo caracteristico de ADN.

cia genética de los clados contra la distancia geografica entre
localidades, con el fin de determinar una posible relacién de
aislamiento por distancia.

Resultados

Parael litoral de Oaxaca se encontraron 3 géneros y 9 especies
de coral (tabla 1). El género mds comun presente en todas las
localidades y profundidades fue Pocillopora —que, ademas, fue
el mas diverso con un total de 6 especies—, seguido por Pavona
con 2 especies y finalmente Porites con solamente una. En las
6 localidades muestreadas se registrd un total de 8 genotipos
distintos pertenecientes a 2 de los principales clados dentro del
género Symbiodinium: C y D (fig. 2). La mayor diversidad de
Symbiodinium se encontré en Porites (fig. 3), identificando 6
genotipos dentro de este género. De este dltimo, el 51% de los
ejemplares mostraron asociacion con el simbionte Clx y el 17%
con el C122, mientras que todas las especies y ejemplares de
Pocillopora presentaron el genotipo D1. Finalmente, el 83%

Hospedero analizado

Nimero de ejemplares recolectados

Profundidad de colecta (m)

Pocillopora elegans (Dana, 1846) 1
Pocillopora meandrina (Dana, 1846) 7
Pocillopora verrucosa (Ellis y Solander, 1786) 13
Pocillopora damicornis (Linnaeus, 1758) 32
Pocillopora eydouxi (Milne-Edwards y Haime, 1860) 15
Pocillopora capitata (Verrill, 1864) 11
Pavona varians (Verrill, 1864) 6
Pavona gigantea (Verrill, 1869) 30

Porites panamensis (Verrill, 1866) 24

7

2.6-9
4.2-10.2
2.6-12.1
499
3.5-8.8
7.5-8.7
5.2-15.3
5-13.8
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Tabla 2
Tipos de simbionte encontrados en cada localidad.

C Clw Cl121 Clc C122 Cl22a Clx Dl Tamaiio de muestra Nuimero total de simbiontes
Mazunte 2 10 12 2
Ixtacahuite 1 5 5 10 21 4
La Mina 1 1 4 11 17 4
La Tijera 4 1 3 1 12 21 5
San Agustin 1 2 3 17 23 4
La Entrega 18 4 2 21 45 4

Pavona Parites una diversidad de simbiontes relativamente baja. Estas dife-

rencias estuvieron estrechamente relacionadas con el tipo de

OC1x coral presente en cada estrato de profundidad. El género Poci-

\ ECiw llopora, dominado por el clado D, exhibié una propensién por

— Wc121 profundidades que van de 4 a 8 m (tabla 3), y Pavona aparecid

Dcte / Eglzza principalmente de los 6 a los 10 m. La prueba de bondad de

Oc ajuste mostré diferencias significativas en las proporciones de

Figura 3. Proporcion de la diversidad genotipica de dinoflagelados simbiontes
en los géneros Pavona y Porites.

de las colonias del género Pavona estuvieron asociadas con el
genotipo Clcy el 17% con el C (fig. 3). Los resultados indican
que el genotipo D1 estuvo presente en todos los sitios debido a
su asociacién con Pocillopora, mientras que los C122 y C122a
se identificaron una sola vez —en La Entrega—, y el C121 solo
en San Agustin (tabla 2).

El genotipo C se present6 en 3 localidades, pero asociado
a diferentes hospederos; en Ixtacahuite se observé en Pavona
gigantea, en La Mina apareci6 en Porites panamensis, y en La
Tijera fue posible observar este tipo de simbionte en ambas
especies. El nimero de muestras por sitio fue independiente
del nimero de genotipos identificados, sin mostrar una ten-
dencia especifica y sin favorecer a las localidades en las que
hubo un mayor esfuerzo de colecta. Por ejemplo, en La Entrega
se tomaron 45 muestras y se lograron identificar 4 genotipos,
mismo nimero que en La Mina, en donde solo se recolectaron
17 fragmentos de coral.

En cuanto a la composicién de simbiontes en las localida-
des, la mayor diversidad se encontré en La Tijera y la menor
en Mazunte (tabla 2). La Mina e Ixtacahuite resultaron idénticas
entre si y muy similares a las de La Tijera, ya que esta se diferen-
cia de las anteriores solamente en la presencia de un genotipo
adicional, el Clw. Mazunte estuvo cercanamente relacionada
con las anteriores por compartir los genotipos D1 y Clx, que
fueron los dnicos 2 simbiontes encontrados en esta localidad.
Finalmente, las zonas mds divergentes fueron San Agustin, que
compartié genotipos con las anteriores, pero tiene uno exclusivo
(C121), y La Entrega, donde aparecieron 2 genotipos que no se
presentaron en ningtn otro sitio (C122, C122a; tabla 2).

Por otra parte, la composicion de especies de simbiontes fue
variable a lo largo del gradiente de profundidad. Los estratos
someros (de 2 a 4m) fueron idénticos entre si y mostraron la
menor riqueza, mientras que las profundidades intermedias (de
5 a 9m) fueron similares entre si y reflejaron la mayor riqueza.
Por dltimo, los estratos mas profundos fueron los més distin-
tos a los anteriores, e incluso entre si mismos, y presentaron

los clados por estrato de profundidad en Pocillopora y Pavona
(x*=49.29, p<0.001, gl. 5; x>=27.3, p<0.001, gl. 5). En
contraste, Porites tuvo una distribucién mas homogénea a lo
largo del gradiente de profundidad sin mostrar una preferen-
cia evidente hacia algtin estrato, por lo que no se evidenciaron
diferencias significativas entre los rangos de profundidad de dis-
tribucién de este género (x*>=6.8, p>0.005, g.l. 4). La mayor
diversidad de Symbiodinium se encontré de los 8 alos 10 m, con
un total de 7 genotipos distintos a esta profundidad (tabla 3).

Los simbiontes con la mayor frecuencia de aparicion fueron
los tipos D1 y Clc, los mismos que se encontraron exclusiva-
mente en Pocillopora 'y Pavona. El genotipo D1 se encontré en
todos los estratos muestreados, pero fue mas abundante en areas
someras por la dominancia del género Pocillopora (tabla 3). De
acuerdo con el andlisis de bondad de ajuste, solamente el sim-
bionte D1 exhibi6 diferencias significativas en sus frecuencias
acumuladas para los 2 estratos de profundidad (somero y pro-
fundo; x> =15.12, p<0.001, g.I. 1). Para el resto, la prueba no
mostré diferencias, aun cuando el C122 se encontré exclusiva-
mente en el estrato profundo, lo cual indica que estos simbiontes
poseen amplios intervalos batimétricos, sin tener una preferencia
muy marcada hacia algin nivel de profundidad.

Los valores de la distancia genética entre las poblacio-
nes de Symbiodinium se encontraron entre 0.018 y 0.312
(tabla 4). La menor diferenciacién correspondié a las pobla-
ciones de Mazunte-La Mina y Mazunte-San Agustin, mientras
los valores con mayor distancia genética se dieron entre La
Entrega-Mazunte y La Mina-La Entrega. Ademds, fue posible
observar una relacion positiva entre la distancia geogréfica de
las localidades y la distancia genética entre las poblaciones de
Symbiodinium.

Discusion

En comparacién con estudios de zooxantelas que se han
realizado en distintos lugares del mundo (LaJeunesse, 2002;
LaJeunesse et al., 2003, 2004; LalJeunesse et al., 2008), los
resultados del presente trabajo indican que la diversidad de
Symbiodinium en la costa de Oaxaca es relativamente alta, en
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Tabla 3

Frecuencias observadas de los tipos de simbiontes dinoflagelados a distintas profundidades y su frecuencia de aparicion acumulada en 2 estratos: somero (0-7 m) y

profundo (>8 m).

Profundidades (m) C Clw Cl121 Clc Cl122 Cl122a Clx D1 Total
2-3.9 0 0 0 0 0 0 0 6 6
4-5.9 1 1 1 2 0 0 1 25 31
6-7.9 3 0 0 13 0 1 5 27 49
8-9.9 0 1 1 10 4 1 1 19 37
10-11.9 1 0 0 2 0 0 4 3 10
12-13.9 0 0 0 1 0 0 1 1 3
14 > 1 0 0 2 0 0 0 0 3
Total 6 2 2 30 4 2 12 81 139
Somero 4 1 1 15 0 1 6 58 86
Profundo 2 1 1 15 4 1 6 23 53

especial dentro del género Porites, en el cual hubo 6 genotipos
diferentes en solamente 24 colonias muestreadas dentro de una
franja costera relativamente corta (< 50 km). El género Pavona,
con 2 tipos de simbiontes, se comporté de forma similar a las
otras 2 regiones del Pacifico mexicano (LaJeunesse et al., 2003),
en donde este coral alberga 1 o 2 tipos de alga. Por su parte, Poci-
llopora, al solo tener clado D en Oaxaca, exhibié una diversidad
extremadamente baja, ya que se analizaron mas de 70 colonias
de 6 especies. El género se ha encontrado asociado a diversos
clados de simbiontes en el Pacifico (LaJeunesse et al., 2004,
Magalon, Flot y Baudry, 2007).

En Oaxaca, el genotipo mds frecuente fue el D1, ya que apa-
reci6 en todas las colonias muestreadas del género Pocillopora.
Esta dominancia se observa también en otros lugares del Paci-
fico mexicano (LaJeunesse et al., 2008; Paz-Garcia, LaJeunesse,
Chdvez-Romo, Correa-Sandoval y Reyes-Bonilla, 2008), 1o que
indica que este genotipo es generalista a distintas profundidades,
y comtun en el oeste de las Américas. Se ha observado que, en
periodos de estrés térmico, los corales que albergan simbiontes
pertenecientes al clado C han experimentado blanqueamiento
por alta temperatura, mientras que los del clado D se han man-
tenido sanos (Baker, Starger, McClanahan y Glynn, 2004). Esto
lleva a la suposicion de que este dltimo clado es mads tole-
rante al estrés ambiental (Baker et al., 2004, Fabricius, Mieog,
Colin, Idip y van Oppen, 2004; Mostafavi, Reza, Shahhosseiny,
Hoegh-Guldberg y Weng, 2007). Lo anterior ha sido demostrado
mediante la presencia del clado D en sitios con fluctuaciones
extremas de temperatura, luz y salinidad (Ulstrup y van Oppen,
2003), o bajo la influencia de material terrigeno y alta turbi-

Tabla 4

dez (Chen, Yang, Wei, Tsai y Fang, 2005; van Oppen, Palastra,
Piquet y Miller, 2001). En este sentido, la presencia del clado
D en la costa de Oaxaca pudiera estar asociada con caracteris-
ticas ambientales similares, pues la influencia de las surgencias
del golfo de Tehuantepec estacionalmente modifica las condi-
ciones de productividad y temperatura (LIuch-Cotaet al., 1997),
ademds de que el aporte de sedimentos por rios varia notable-
mente entre la época de secas y de lluvias (Granja-Fernandez
y Lopez-Pérez, 2008). Otra posible explicacién de alta presen-
cia del clado D1 es que las especies del género Pocillopora son
hermafroditas (Carpizo-Ituarte et al., 2011; Glynn et al., 1991),
ademds de que se pueden reproducir de manera asexual por frag-
mentacién (Chavez-Romo y Reyes-Bonilla, 2007; Lépez-Pérez,
Mora-Pérez y Leyte-Morales, 2007). En estas condiciones, la
alta prevalencia de clones podria determinar la dominancia de
DI.

Dentro del Pacifico oriental ocurri6 un evento de blan-
queamiento masivo resultado del fenémeno de calentamiento
del agua, provocado por la oscilacién surefia de El Nifio en
1997/1998. En respuesta a lo anterior, en Panama se observé
que las colonias de Pocillopora que albergaban simbiontes del
clado D se volvieron dominantes al aumentar del 26 al 61% en
frecuencia para 2001 (Glynn, Maté, Baker y Calderdn, 2001).
En México también fueron muy afectadas las comunidades
coralinas de Oaxaca, con una mortalidad de mas del 60% (Reyes-
Bonilla et al., 2002), y en la actualidad el 100% de las colonias
de Pocillopora albergan el clado D. A este respecto, Baker et al.
(2004) proponen que lo anterior ocurre en corales que se estdn
recuperando de un evento de blanqueamiento. Aunque no se sabe

Distancia genética entre infrapoblaciones de Symbiodinium en las localidades muestreadas del litoral de Oaxaca y distancia geografica (km) entre ellas (sefialado en

negritas).

Distancia geografica

Mazunte Ixtacahuite La Mina La Tijera San Agustin La Entrega
Distancia genética
Mazunte 00000 e 7.83 8.41 32.57 34.92 46.72
Ixtacahuite 0.132 e 0.71 24.70 27.06 38.89
La Mina 0.018 0064 e 24.22 26.56 38.34
La Tijera 0.087 0.111 0073 e 2.34 14.88
San Agustin 0.041 0.144 0.074 0061 e 12.70
La Entrega 0.312 0.139 0.285 0.185 0.174 e
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qué simbiontes se encontraban en las colonias coralinas antes del
evento, podria inferirse que lo observado en Oaxaca se debe a
la sobrevivencia diferencial de los corales portadores del clado
D1, como fue propuesto por LaJeunesse et al. (2010) en todo el
Pacifico oriental. La ausencia de recolonizacién del clado C en
Pocillopora llama la atencién, debido a que a nivel mundial el
género se asocia principalmente con zooxantelas pertenecientes
al clado C (Magalon et al., 2007). Consideramos que, ademads
de la alta mortalidad causada por el evento de 1997-1998, el
efecto de filtro biogeografico que genera la barrera del Pacifico
oriental (Glynn y Ault, 2000) ha evitado migraciones de orga-
nismos del género Pocillopora que sean portadores del clado C
provenientes de otras regiones.

En los géneros Porites y Pavona se encontraron dinoflage-
lados simbiontes pertenecientes al clado C, el cual domina los
corales del océano Pacifico con mas de 100 tipos distintos descri-
tos hasta el 2004 (Pochon, LaJeunesse y Pawlowski, 2004), y es
el grupo de simbiontes que contiene el mayor niimero de varian-
tes a nivel mundial (Knowlton y Rohwer, 2003; LaJeunesse,
2002; LaJeunesse et al., 2003, 2004). En los corales pétreos de
Oaxaca, el clado C se encontrd representado por 7 diferentes
genotipos, de los cuales 5 se identificaron exclusivamente en
Porites, otro se encontré exclusivamente en Pavona y el tltimo
se observé en ambos géneros (fig. 3). La presencia del clado C en
Oaxaca puede tener una explicacién histdrica o evolutiva, pues
P. panamensis es especie hermana de Porites colonensis Zla-
tarski 1990 del Atlantico, la cual alberga el clado C1 (Forsman,
Hunter, Fox y Wellington, 2006; LaJeunesse, 2002). Asimismo,
P. gigantea podria descender de especies del género que colo-
niz6 el Pacifico oriental durante el Plio-Pleistoceno desde el
Pacifico central (L6pez-Pérez y Budd, 2009), en donde el clado
C es actualmente dominante.

Al comparar la diversidad genética de Symbiodinium con la
estrategia reproductiva de su hospedero en Oaxaca, fue posible
observar una tendencia que indica que la reproduccion sexual del
coral se asocia con una mayor diversidad de simbiontes, mien-
tras que la asexual se asocia con una menor diversidad de estos.
Por ejemplo, la especie P. panamensis, en la que se encontré la
mayor diversidad de simbiontes, se reproduce de manera sexual
y es gonocdrica con fertilizacion interna (Carpizo-Ituarte et al.,
2011). Este coral es incubador y tiene transmision vertical de
zooxantelas, por lo que sus larvas planulas adquieren sus sim-
biontes directamente de la colonia madre (Glynn etal., 1994). En
este modo de transmision, la seleccidn natural ejercida sobre el
hospedero, una vez que sale de la colonia parental y se incorpora
a la vida libre, promueve de manera indirecta la diversificacion
del tipo de simbiontes en las infracomunidades (Douglas, 1998;
Loh, Loi, Carter y Hoegh-Guldberg, 2001), y esto podria estar
favoreciendo la variabilidad genética de las zooxantelas asocia-
das a este coral en la costa de Oaxaca. Por otra parte, Pocillopora
tiene un solo clado (D1) y su modo de reproduccién local es
principalmente por fragmentacién, ya que Lopez-Pérez et al.
(2007) encontraron solo un recluta sexual en un afio de mues-
treo en sustratos artificiales, mientras que Rodriguez-Troncoso,
Carpizo-Ituarte, Leyte-Morales, Chi-Barragan y Tapia-Vazquez
(2011) mostraron que pocas especies del género en Oaxaca
alcanzan la madurez de sus gametos. La reproduccion asexual

mantiene la homogeneidad genética del holobionte y, por ello,
la posibilidad de variacién de la zooxantela en el tiempo tiende
a ser minima.

Un tercer caso lo presenta Pavona, que se ha registrado
como hermafrodita; se reproduce sexualmente en un periodo
de primavera-verano y libera sus gametos a la columna de agua
en donde estos son fertilizados (Carpizo-Ituarte et al., 2011;
Glynn et al., 1996; Santiago-Valentin et al., 2015). Este género
tuvo una diversidad de simbiontes intermedia comparado con
Porites y Pocillopora, y al mismo tiempo su estrategia repro-
ductiva representa un punto entre la fragmentacién que presenta
Pocillopora y la incubacién de larvas que lleva a cabo Porites.
Finalmente, en el Caribe también es posible observar este patron
de diversidad genética del simbionte con base en las caracte-
risticas reproductivas del hospedero, y aquellas especies que
son gonocdricas e incuban sus larvas como Porites astreoides
Lamarck, 1816 y Porites furcata Lamarck, 1816 poseen mas
de 2 tipos de simbiontes, mientras que las que tienen fertili-
zacion externa o son hermafroditas como Acropora cervicornis
Lamarck, 1816 albergan un solo tipo de alga (LaJeunesse, 2002).

La composicién de clados de Symbiodinium en las 6 loca-
lidades fue diferente, a pesar de que entre estas la distancia
no excede los S0km. Esta diferenciaciéon genética se puede
promover por la presencia de barreras que impidan un flujo
genético entre localidades, ya sean estas de tipo oceanogré-
fico —direccién y velocidad de las corrientes, gradientes de
temperatura o salinidad—, ya sea que eviten el reclutamiento
larval —sedimentacién, competencia por el sustrato—, ya sea
por actividades humanas —turismo, contaminacién—. Respecto
a esto ultimo, Lopez-Pérez y Herndndez-Ballesteros (2004)
observaron que San Agustin ha tenido un menor impacto por
perturbaciones naturales que La Entrega, localidad que, ademas,
ha tenido un mayor impacto turistico.

Se ha registrado que la distribucién batimétrica de los cora-
les arrecifales puede ser dependiente del tipo de simbionte
que albergan. Iglesias-Prieto et al. (2004) evidenciaron que,
en el golfo de California, los dinoflagelados del clado D que
habitan colonias de Pocillopora verrucosa —especie tipica de
agua somera—, toleran mayor irradiancia que el clado C de
Pavona gigantea —especie que normalmente se presenta a
mayor profundidad—, y esto podria explicar la zonacién obser-
vada en Oaxaca, en donde el género Pocillopora exhibié una
preferencia por profundidades que van de 4 a 8 m, mientras
Pavona se encontrd de los 6 a los 10 m. Cabe indicar también
que Porites tuvo una distribucién mds homogénea a lo largo de
la profundidad, sin mostrar preferencia por algin estrato, quiza
por su mayor variedad de clados que le permitan una mayor
tolerancia a los cambios de iluminacion.

En relacién con el flujo genético, los resultados muestran
claramente que la distancia geogrifica influye negativamente
sobre la conectividad, ya que se observd que Ixtacahuite y La
Mina tuvieron una composicion de clados idéntica y son las
localidades mds cercanas, mientras Mazunte y La Entrega son
las localidades mds distantes y menos similares. En el caso de
los corales del Pacifico mexicano, Chavez-Romo et al. (2009)
observaron la misma relacién para las poblaciones de Pocillo-
pora damicornis, Paz-Garcia et al. (2008) las documentaron
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para Porites panamensis en el golfo de California y Saavedra-
Sotelo et al. (2011) para Pavona gigantea. En la region de
Oaxaca, cuando la distancia entre poblaciones de Symbiodi-
nium es mayor, el intercambio genético se vuelve muy limitado.
Considerando la regién completa del Pacifico mexicano, podria
inferirse que existe una clara estructura y distintos demes del
mismo tipo de zooxantela, y posiblemente exista baja conectivi-
dad entre poblaciones de Symbiodinium de Oaxacay del noroeste
de México.

Recientemente, Fabina et al. (2012) han reconocido que
los altos niveles de diversidad encontrados en corales y en
Symbiodinium resultan en un nimero potencialmente alto de
combinaciones coral-simbionte con caracteristicas funcionales
unicas. En el caso del presente estudio y como se indica en la
metodologia, las especies de corales de la costa de Oaxaca fue-
ron reconocidas siguiendo criterios morfolégicos, por lo que las
combinaciones coral-simbionte que se lograron reconocer estan
basadas en la forma de la colonia y el tipo de clado. Estudios
futuros respecto a la identidad genética de las especies de cora-
les de la costa de Oaxaca permitirdn determinar la diversidad de
los holobiontes presentes en la regién. Finalmente, el presente
estudio es el primero en documentar la asociacién de Porites
panamensis con los clados C121, C122, C122a, Clw y Clx, lo
que indica un cierto nivel de aislamiento de esta especie en la
region. Este fendmeno puede explicarse porque aparentemente
la especie tiene poco tiempo larval de vida libre y sus larvas se
asientan a pocos metros de las colonias madre (Glynn y Ault,
2000; Reyes-Bonilla y Calderén-Aguilera, 1994).

Agradecimientos

Se agradece a la Universidad Estatal de Pensilvania y a la
Universidad del Mar por el apoyo dado para realizar este trabajo.
Asimismo, se agradece a la National Science Foundation (I0B
544854 a TL) y IOB 544765 a M. Warner) y al Conacyt (80228 a
RALP) por la aportacién de los fondos necesarios para efectuar
la investigacion.

Referencias

Baker, A. C. (2003). Flexibility and specificity in coral-algal symbiosis: diversity,
ecology, and biogeography of Symbiodinium. Annual Review of Ecology and
Systematics, 34, 661-689.

Baker, A. C., Glynn, P. W. y Riegl, B. (2008). Climate change and coral reef
bleaching: an ecological assessment of long-term impacts, recovery trends
and future outlook. Estuarine, Coastal and Shelf Science, 80, 435-471.

Baker, A. C., Starger, C. J., McClanahan, T. R. y Glynn, P. W. (2004). Corals’
adaptive response to climate change. Nature, 430, 741.

Carpizo-Ituarte, E., Vizcaino-Ochoa, V., Chi-Barragan, G., Tapia-Vézquez, O.,
Cupul-Magaia, A. L. y Medina-Rosas, P. (2011). Evidencia de reproduccion
sexual en los corales hermatipicos Pocillopora damicornis, Porites pana-
mensisy Pavona gigantea en bahia de Banderas, Pacifico mexicano. Ciencias
Marinas, 37,97-112.

Carriquiry, J. D. y Reyes-Bonilla, H. (1997). Estructura de la comunidad y
distribucion geografica de los arrecifes coralinos de Nayarit, Pacifico de
México. Ciencias Marinas, 23, 227-248.

Carriquiry, J. D., Cupul-Magaiia, A. L., Rodriguez-Zaragoza, F. A. y Medina-
Rosas, P.(2001). Coral bleaching and mortality in the Mexican Pacific during
the 1997-98 El Nifio and prediction from a remote sensing approach. Bulletin
of Marine Science, 69, 237-249.

Chédvez-Romo, H. E. y Reyes-Bonilla, H. (2007). Reproduccién sexual del coral
Pocillopora damicornis al sur del golfo de California, México. Ciencias
Marinas, 33, 495-501.

Chavez-Romo, H. E., Correa-Sandoval, F., Paz-Garcia, D. A., Reyes-Bonilla,
H., Lépez-Pérez, R. A., Medina-Rosas, P, et al. (2009). Genetic structure of
the scleractinian coral, Pocillopora damicornis, from the Mexican Pacific.
Proceedings of the 11th International Coral Reef Symposium, 1, 429-433.

Chen, C. A., Yang, Y. W., Wei, N. V., Tsai, W. S. y Fang, L. S. (2005). Symbiont
diversity in scleractinian corals from tropical reefs and subtropical non-reef
communities in Taiwan. Coral Reefs, 24, 11-22.

Conanp (Comisién Nacional de Areas Naturales Protegidas). (2003). Programa
de Manejo Parque Nacional de Huatulco. México, D.F: Comision Nacional
de Areas Naturales Protegidas-Secretaria de Medio Ambiente y Recursos
Naturales.

Cortés-Nuiiez, J. y Guzmdn-Espinal, H. M. (1998). Organismos de los arreci-
fes coralinos de Costa Rica: descripcion, distribucion geografica e historia
natural de los corales zooxantelados (Anthozoa: Scleractinia) del Pacifico.
Revista de Biologia Tropical, 46, 55-92.

Daniel, W. D. (2002). Bioestadistica: base para el andlisis de las ciencias de la
salud (Cuarta edicién). México, D.F.: Limusa Wiley.

Done, T. J., Ogden, J. C., Wiebe, W. J. y Rosen, B. R. (1996). Biodiversity
and ecosystem function of coral reefs. In Functional roles of biodiversity: a
global perspective. Chichester, Nueva York: John Wiley y Sons, EUA.

Douglas, A. E. (1998). Host benefit and the evolution of specialization in sym-
biosis. Heredity, 81, 599-603.

Fabina, N. S., Putnam, H. M., Franklin, E. C., Stat, M. y Gates, R. D. (2012).
Transmission mode predicts specificity and interaction patterns in coral-
symbiodinium networks. PLoS ONE, 7, e44970. http://dx.doi.org/10.1371/
journal.pone.0044970

Fabricius, K. E., Mieog, J. C., Colin, P. L., Idip, D. y Van Oppen, M. J. H. (2004).
Identity and diversity of coral endosymbionts (zooxanthellae) from three
Paulan reefs with contrasting bleaching, temperature and shading histories.
Molecular Ecology, 13, 2445-2458.

Fidrber-Lorda, J., Lavin, M. F. y Guerrero-Ruiz, M. A. (2004). Effects of wind
forcing on the trophic conditions, zooplankton biomass and krill biochemical
composition in the Gulf of Tehuantepec. Deep-Sea Research 11, 51,601-614.

Fiedler, P. C. (1992). Seasonal climatologies and variability of eastern tropical
Pacific surface waters. NOAA Technical Report, 109, 1-70.

Forsman, Z., Hunter, C. L., Fox, G. E. y Wellington, G. M. (2006). Is the ITS
region the solution to the ‘species problem’ in corals? Intragenomic varia-
tion and alignment permutation in Porites, Siderastrea and outgroup taxa.
Proceedings of the 10th International Coral Reef Symposium, 1, 14-23.

Garcia, E. R., Vidal-Zepeda, A. y Herndndez, M. G. (1990). Carta de climas.
1V.4.10, B. Atlas de México. México, D.E.: Instituto de Geografia, Universi-
dad Nacional Auténoma de México.

Glynn, P. W. (1996). Coral reef bleaching: facts, hypotheses and implications.
Global Change Biology, 2, 495-509.

Glynn, P. W. y Ault, J. S. (2000). A biogeographic analysis and review of the
far eastern Pacific coral reef region. Coral Reefs, 19, 1-23.

Glynn, P. W. y Leyte-Morales, G. E. (1997). Coral reefs of Huatulco, west
Mexico. Reef development in upwelling Gulf of Tehuantepec. Revista de
Biologia Tropical, 45, 1033-1047.

Glynn, P. W., Colley, S. B., Eakin, C. M., Smith, D. B., Cortés, J., Gassman, N.
J., et al. (1994). Reef coral reproduction in the eastern Pacific: Costa Rica,
Panama, and Galapagos Islands (Ecuador). II. Poritidae. Marine Biology,
118, 191-208.

Glynn, P. W., Colley, S. B., Gassman, N. J., Black, K., Cortés, J. y Maté, J. L.
(1996). Reef coral reproduction in the eastern Pacific: Costa Rica, Panama,
and Galapagos Islands (Ecuador). III. Agariciidae (Pavona gigantea and
Gardineroseris planulata). Marine Biology, 125, 579-601.

Glynn, P. W., Gassman, N. J., Eakin, C. M., Cortés, J., Smith, D. B. y Guz-
mén, H. M. (1991). Reef coral reproduction in the eastern Pacific: Costa
Rica, Panama, and Galapagos Islands (Ecuador). Marine Biology, 109,
355-368.

Glynn, P. W., Maté, J. L., Baker, A. C. y Calder6n, M. O. (2001). Coral
bleaching and mortality in Panama and Ecuador during the 1997-1998 El
Nifo-southern oscillation event: Spatial/temporal patterns and comparisons
with the 1982-1983 event. Bulletin of Marine Science, 69, 79—109.


http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0005
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0010
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0015
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0015
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0015
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0015
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0015
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0015
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0015
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0015
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0015
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0015
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0015
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0015
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0015
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0015
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0020
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0025
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0030
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0035
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0040
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0045
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0050
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0055
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0060
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0065
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0070
dx.doi.org/10.1371/journal.pone.0044970
dx.doi.org/10.1371/journal.pone.0044970
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0080
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0085
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0090
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0095
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0100
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0105
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0110
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0115
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0120
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0125
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0130
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0135

M. Walther-Mendoza et al. / Revista Mexicana de Biodiversidad 87 (2016) 417426 425

Granja-Ferndndez, R. y Lopez-Pérez, R. A. (2008). Sedimentacion en comunida-
des arrecifales de bahias de Huatulco, Oaxaca, México. Revista de Biologia
Tropical, 56, 1179-1187.

Hickman, C. P. (2008). A field guide to corals and other radiates of Galapagos.
Lexington: Sugar Spring Press.

Hoegh-Guldberg, O., Mumby, P. J., Hooten, A. J., Steneck, R. S., Greenfield, P.,
Goémez, E., et al. (2007). Coral reefs under rapid climate change and ocean
acidification. Science, 318, 1737-1742.

Iglesias-Prieto, R. y Trench, R. K. (1997). Photoadaptation, photoacclimation
and niche diversification in invertebrate-dinoflagellate symbioses. Procee-
dings of the 8th International Coral Reef Symposium, 2, 1319-1324.

Iglesias-Prieto, R., Beltran, V. H., LaJeunesse, T. C., Reyes-Bonilla, H. y Thomé,
P. E. (2004). Different algal symbionts explain the vertical distribution of
dominant reef corals in the eastern Pacific. Proceedings of the Royal Society
of London series B, 271, 1757-1763.

Kessler, W. S. (2006). The circulation of the eastern tropical Pacific: a review.
Progress in Oceanography, 69, 181-217.

Ketchum, J. T. y Reyes-Bonilla, H. (2001). Taxonomia y distribucién de los cora-
les hermatipicos (Scleractinia) del archipiélago de Revillagigedo, México.
Revista de Biologia Tropical, 49, 803—-848.

Knowlton, N. y Rohwer, F. (2003). Multispecies microbial mutualisms on coral
reefs: the host as a habitat. American Naturalist, 162, 52—62.

LaJeunesse, T. C. (2001). Investigating the biodiversity, ecology, and phylogeny
of endosymbiotic dinoflagellates in the genus Symbiodinium using the inter-
nal transcribed spacer region: In search of a «species» level marker. Journal
of Phycology, 37, 866—-880.

LaJeunesse, T. C. (2002). Diversity and community structure of symbiotic dino-
flagellates from Caribbean coral reefs. Marine Biology, 141, 387-400.
LaJeunesse, T. C. y Trench, R. K. (2000). Biogeography of two species of Sym-
biodinium (Freudenthal) inhabiting the intertidal sea anemone Anthopleura

elegantissima (Brandt). Biological Bulletin, 199, 126—134.

LalJeunesse, T. C., Loh, W. K. W., van Woesik, R., Hoegh-Guldberg, O., Schmidt,
G. W. y Fitt, W. K. (2003). Low symbiont diversity in southern Great Barrier
Reef corals relative to those of the Caribbean. Limnology and Oceanography,
48,2046-2054.

LaJeunesse, T. C., Reyes-Bonilla, H. y Warner, M. E. (2007). Spring «bleaching»
among Pocillopora in the Sea of Cortez, Eastern Pacific. Coral Reefs, 26,
265-270.

LaJeunesse, T. C., Reyes-Bonilla, H., Warner, M. E., Wills, M., Schmidt, G. W.
y Fitt, W. K. (2008). Specificity and stability in high latitude eastern Pacific
coral-algal symbioses. Limnology and Oceanography, 53, 719-727.

LaJeunesse, T. C., Smith, R., Walther, M., Pettay, D. T., McGinley, M., Aschaf-
fenburg, M., et al. (2010). Host-symbiont recombination versus natural
selection in the response of coral-dinoflagellate symbioses to environmen-
tal disturbance. Proceedings of the Royal Society of London series B, 277,
2925-2934.

LaJeunesse, T. C., Thornhill, D. J., Cox, E., Stanton, F., Fitt, W. K. y Schmidt,
G. W. (2004). High diversity and host specificity observed among symbiotic
dinoflagellates in reef coral communities from Hawaii. Coral Reefs, 23,
596-603.

Lluch-Cota, S. E., Alvarez-Borrego, S., Santamaria-Del Angel, E. M.,
Herndndez-Vazquez, S. y Miiller-Karger, F. E. (1997). El golfo de
Tehuantepec y dreas adyacentes: variacion espaciotemporal de pigmentos
fotosintéticos derivados de satélite. Ciencias Marinas, 23, 329-340.

Loh, W.K,, Loi, T., Carter, D. y Hoegh-Guldberg, O. (2001). Genetic variability
of the symbiotic dinoflagellates from the wide ranging coral species Seria-
topora hystrix and Acropora longicyathus in the Indo-West Pacific. Marine
Ecology Progress Series, 222, 97-107.

Lopez-Pérez, R. A. y Budd, A. F. (2009). Coral diversification in the Gulf
of California during the Late Miocene to Pleistocene. En M. E. Johnson
y J. Ledesma-Vazquez (Eds.), Atlas of coastal ecosystems in the western
Gulf of California (pp. 58-71). Tucson, Arizona: The University of Arizona
Press.

Lépez-Pérez, R. A. y Herndndez-Ballesteros, L. M. (2004). Coral community

structure and dynamics in the Huatulco area, western Mexico. Bulletin of

Marine Science, 75, 453-472.
Lépez-Pérez, R. A., Benitez-Villalobos, F., Lépez-Ortiz, A. M., Lopez Pérez-
Maldonado, I., Granja-Fernandez, M. R. y Dominguez-G6émez, M. T. (2008).

La comunidad arrecifal en isla Cacaluta. En J. M. Dominguez-Licona (Ed.),
Diagndstico de los recursos naturales de la bahia y micro-cuenca de Caca-
luta (pp. 243-255). Puerto Angel, Oaxaca: Universidad del Mar.

Lépez-Pérez, R. A., Mora-Pérez, M. E. y Leyte-Morales, G. E. (2007).
Coral (Anthozoa: Scleractinia) recruitment at Bahfas de Huatulco, western
Mexico: implications for coral community structure and dynamics. Pacific
Science, 61, 355-369.

Magalon, H., Flot, J. F. y Baudry, E. (2007). Molecular identification of sym-
biotic dinoflagellates in Pacific corals in the genus Pocillopora. Coral Reefs,
26, 551-558.

Mostafavi, P. G., Reza, S. M., Shahhosseiny, M. H., Hoegh-Guldberg, O. y
Weng, W. K. (2007). Predominance of clade D Symbiodinium in shallow-
water reef-building corals of Kish and Larak Islands (Persian Gulf, Iran).
Marine Biology, 153, 25-34.

Muller-Parker, G. y D’Elia, C. F. (1997). Interactions between corals and their
symbiotic algae. En C. Birkeland (Ed.), Life and death of coral reefs (pp.
96-113). Berlin: Elsevier.

Nei, M. (1978). Estimation of average heterozygosity and genetic distance from
a small number of individuals. Genetics, 89, 583-590.

Paz-Garcia, D. A., LaJeunesse, T. C., Chivez-Romo, H. E., Correa-Sandoval, F.
y Reyes-Bonilla, H. (2008). Differences in the distribution of Symbiodinium
spp. among morphotypes and genotypes of Porites panamensis from the
Gulf of California, Mexico. Proceedings of the 11th International Coral
Reef Symposium, 1, 164-167.

Pennington, J. T., Mahoney, K. L., Kuwahara, S. V., Kolber, D. D., Calienes, R.
y Chavez, F. P. (2006). Primary production in the eastern tropical Pacific: a
review. Progress in Oceanography, 69, 285-317.

Peterson, C. H. y Lubchenco, J. (1997). On the value of marine ecosystems to
society. En G. C. Daily (Ed.), Nature’s Services. Societal dependence on
natural ecosystems (pp. 177-194). New York, New York: Island Press.

Pochon, X., LaJeunesse, T. C. y Pawlowski, J. (2004). Biogeographic partitio-
ning and host specialization among foraminiferan dinoflagellate symbionts
(Symbiodinium; Dinophyta). Marine Biology, 146, 17-27.

Pochon, X., Montoya-Burgos, J. 1., Stadelmann, B. y Pawlowski, J. (2006).
Molecular phylogeny, evolutionary rates and divergence timing of the sym-
biotic dinoflagellate genus Symbiodinium. Molecular Phylogenetics and
Evolution, 38, 20-30.

Reyes-Bonilla, H. y Calderén-Aguilera, L. E. (1994). Pardmetros poblaciona-
les de Porites panamensis (Anthozoa: Scleractinia) en el arrecife de Cabo
Pulmo, México. Revista de Biologia Tropical, 42, 121-128.

Reyes-Bonilla, H. y Leyte-Morales, G. E. (1998). Corals and coral reefs of the
Puerto Angel region, Oaxaca, Pacific coast of Mexico. Revista de Biologia
Tropical, 46, 679-681.

Reyes-Bonilla, H. y Lopez-Pérez, R. A. (1998). Biogeografia de los cora-
les pétreos (Scleractinia) del Pacifico de México. Ciencias Marinas, 24,
211-224.

Reyes-Bonilla, H., Carriquiry, J. D., Leyte-Morales, G. E. y Cupul-Magaiia, A.
L. (2002). Effects of the El Nifo-southern oscillation and the anti-El Nifio
event (1997-1999) on coral reefs of the western coast of Mexico. Coral
Reefs, 21, 368-372.

Rodriguez-Troncoso, A. P., Carpizo-Ituarte, E., Leyte-Morales, G. E., Chi-
Barragdn, G. y Tapia-Vdzquez, O. (2011). Sexual reproduction of three coral
species from the Mexican south Pacific. Marine Biology, 158, 2673-2683.

Rowan, R. y Powers, D. A. (1991). Molecular genetic identification of symbiotic
dinoflagellates (zooxanthellae). Marine Ecology Progress Series, 71,65-73.

Rowan, R., Knowlton, N., Baker, A. C. y Jara, J. (1997). Landscape ecology
of algal symbionts creates variation in episodes of coral bleaching. Nature,
388, 265-269.

Saavedra-Sotelo, N. C., Calderén-Aguilera, L. E., Reyes-Bonilla, H., Lopez-
Pérez,R. A., Medina-Rosas, P. y Rocha-Olivares, A. (2011). Limited genetic
connectivity of Pavona gigantea in the Mexican Pacific. Coral Reefs, 30,
677-686.

Santiago-Valentin, J. D., Rodriguez-Troncoso, A. P., Carpizo-Ituarte, E.,
Benitez-Villalobos, F., Torres-Herndndez, P. y Lopez-Pérez, A. (2015).
Reproductive pattern of the reef-building coral Pavona gigantea (Scleracti-
nia: Agariciidae) off southwestern Mexico. Ciencias Marinas, 41,233-246.

Sheffield, V. C.,Cox, D.R.,Lerman, L. S. y Myers, R. M. (1989). Attachment of a
40-base-pair G 1 C-rich sequence (GC-clamp) to genomic DNA fragments


http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0140
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0145
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0150
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0155
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0160
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0165
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0170
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0175
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0180
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0185
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0190
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0195
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0200
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0205
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0210
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0215
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0220
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0225
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0230
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0235
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0240
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0245
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0250
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0255
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0260
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0265
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0270
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0275
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0280
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0285
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0290
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0295
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0300
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0305
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0310
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0315
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0320
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0325
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0330
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0335
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340

426 M. Walther-Mendoza et al. / Revista Mexicana de Biodiversidad 87 (2016) 417426

by the polymerase chain reaction results in improved detection of single-
base changes. Proceedings of the National Academy of Science USA, 86,
232-236.

Sheppard, C. R. C., Davy, S. K. y Pilling, G. (2009). The biology of coral reefs.
Oxford, Massachusetts: Oxford University Press.

Stanley, G. D. (2003). The evolution of modern corals and their early history.
Earth-Science Reviews, 60, 195-225.

Ulstrup, K. E. y van Oppen, M. J. H. (2003). Geographic and habitat partitioning
of genetically distinct zooxanthellae (Symbiodinium) in Acropora corals on
the Great Barrier Reef. Molecular Ecology, 12, 3477-3484.

Van Oppen, M. J. H. (2007). Perspective: hidden diversity in coral endosym-
bionts unveiled. Molecular Ecology, 16, 1125-1126.

Van Oppen, M.J. H. y Lough, J. M. (2009). Coral bleaching: patterns, processes,
causes and consequences. Berlin: Springer-Verlag.

Van Oppen, M. J. H., Palastra, F. P, Piquet, A. M. T. y Miller, D. J. (2001).
Patterns of coral-dinoflagellate associations in Acropora: significance of

local availability and physiology of Symbiodinium strains and host-symbiont
selectivity. Proceedings of the Royal Society of London series B, 268,
1759-1767.

Veron, J. E. N. (2000). Corals of the World. pp. 1-3. Townsville: Australian
Institute of Marine Science, Townsville.

Veron, J. E. N., Hoegh-Guldberg, O., Lenton, T. M., Lough, J. M., Obura,
D. O., Pearce-Kelly, P, et al. (2009). The coral reef crisis: the cri-
tical importance of < 350ppm CO,. Marine Pollution Bulletin, 58,
1428-1436.

Warner, M. E., Fitt, W. K. y Schmidt, G. W. (1996). The effects of elevated tem-
perature on the photosynthetic efficiency of zooxanthellae in hospite from
four different species of reef coral: a novel approach. Plant Cell Environment,
19,291-299.

Wyrtki, K. (1965). Surface currents of the eastern tropical Pacific Ocean. Inter-
American Tropical Tuna Commission Bulletin, 9, 271-304.


http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0340
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0345
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0350
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0355
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0360
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0365
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0370
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0375
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0380
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0385
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390
http://refhub.elsevier.com/S1870-3453(16)00066-X/sbref0390

	Distribución y diversidad de dinoflagelados simbióticos en corales pétreos de la costa de Oaxaca, Pacífico de México
	Introducción
	Materiales y métodos
	Resultados
	Discusión
	Agradecimientos
	Referencias


