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Abstract

Introduction:  Salivary  gland  tumors  (SGTs)  are  rare  head  and  neck  malignancies  consisting  of  a

spectrum  of  tumors  with  different  biological  behaviors.

Objective:  In  this  study  we  aimed  to  find  out  differential  expression  of  microRNA  profiles

between benign  and  malignant  SGTs.

Methods:  We  investigated  the possible  role  of  95  microRNAs  in the  20  patients  with  salivary

gland tumors  with  comparison  of  17  patients  without  malignancy  or  salivary  gland  diseases.

Sixteen  of  the  tumors  were  benign  (seven  pleomorphic  adenomas,  nine  Warthin  tumors),  four

of  them  were  malignant  (two  squamous  cell  carcinomas,  one  high  grade  mucoepidermoid  carci-

noma,  one  adenocarcinoma).  Serum  and  saliva  samples  were  collected  from  both  patients  and

control  group.  Tissue  samples  of  tumor  masses  were  also  collected  from  patient  group.

Results: Among  studied  microRNAs  miR-21,  miR-23a,  miR-27a,  miR-223,  miR-125b,  miR-126,

miR-146a, miR-30e  were  down  regulated  in  the  benign  group  compared  to  control  group  in the

serum  samples  (p-values  are 0.04,  0.00005,  0.00005,  0.0022,  0.031,  0.00008,  0.044,  and  0.0007,

respectively).  When  tissue  samples  were  studied  miR-21,  miR-31,  miR-199a-5p,  miR-146b,  miR-

345  were  up-regulated  in  the  malignant  group  compared  to  benign  group  (p  values  are 0.006,

0.02,  0.013,  0.013,  0.041,  respectively).  miR-30e  showed  statistically  significant  up-regulation
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in  malignant  tumor  group’s  plasma  samples  compared  to  benign  group  (p  = 0.034).  There  was

no  statistically  significant  difference  in saliva  samples  between  groups.

Conclusion: Our  results  showed  that  different  microRNAs  may  play  role  in  salivary  tumor  patho-

genesis according  to  biological  behavior.  Although  there  was  no  difference  in  saliva  samples

between  groups,  according  to  tissue  and  serum  samples  miR-21  and  30e  may  have  an  important

role;  since  they  were  down-regulated  in benign  tumors  whereas  up-regulated  in malignant  ones.

©  2016  Associação  Brasileira  de  Otorrinolaringologia  e Cirurgia  Cérvico-Facial.  Published

by Elsevier  Editora  Ltda.  This  is an  open  access  article  under  the CC BY  license  (http://

creativecommons.org/licenses/by/4.0/).

PALAVRAS-CHAVE
Tumor  de  glândula
salivar;
MicroRNA;
miR-21;
miR-30e;
Patogenia

Comparação  de  perfis  de microRNA  entre  tumores  de glândula  salivar  benignos  e

malignos  em amostras  de  tecido,  sangue  e  saliva:  estudo  caso-controle  prospectivo

Resumo

Introdução:  Os  tumores  da  glândula  salivar  (TGS)  são  lesões  malignas  raras  de  cabeça e  pescoço

que consistem  em  um  espectro  de  tumores  com  diferentes  comportamentos  biológicos.

Objetivo: Neste  estudo,  tivemos  como  objetivo  identificar  a  expressão  diferencial  de  perfis  de

microRNA  entre  TGS  benignos  e  malignos.

Método:  Investigamos  a  possível  participação  de 95  microRNA  em  20  pacientes  com  tumores

de glândulas  salivares  comparados  com  17  pacientes  sem  doença maligna  ou  doenças  das  glân-

dulas  salivares;  16  dos  tumores  eram  benignos  (sete  adenomas  pleomórficos,  nove  tumores  de

Warthin),  quatro  eram  malignos  (dois  carcinomas  espinocelulares,  carcinoma  mucoepidermoide

de  alto  grau,  um  adenocarcinoma).  As  amostras  de  soro  e saliva  foram  coletadas  de  pacien-

tes  e do  grupo  controle.  Amostras  de tecido  dos  tumores  também  foram  colhidas  do  grupo  de

pacientes  com  tumores.

Resultados: Entre  os  microRNA  estudados,  miR-21,  miR-23a,  miR-27a,  miR-223,  miR-125b,  miR-

126,  miR-146a,  miR-30e  foram  infrarregulados  no  grupo  benigno  em  comparação  com  o grupo

controle  nas  amostras  do  soro  (os  valores  de  p  são  0,04,  0,00005,  0,00005,  0,0022,  0,031,

0,00008,  0,044  e 0,0007,  respectivamente).  Quando  as amostras  de tecido  foram  estudadas,

miR-21,  o  miR-31,  o  miR-199-5p,  miR-146b,  o  miR-345  foram  suprarregulados  no  grupo  maligno

em  relação  ao  grupo  benigno  (valores  de  p  são  0,006,  0,02,  0,013,  0,013,  0,041,  respectiva-

mente). O  miR-30e  apresentou  suprarregulação  estatisticamente  significativa  em  amostras  de

plasma  do  grupo  de  tumor  maligno  em  relação  ao  grupo  benigno  (p  =  0,034).  Não  houve  diferença

estatisticamente significativa  em  amostras  de  saliva  entre  os  grupos.

Conclusão: Nossos  resultados  mostraram  que  diferentes  microRNA  podem  desempenhar  um

papel na  patogenia  do  tumor  salivar  de  acordo  com  o  comportamento  biológico.  Embora  não

tenha  havido  diferença em  amostras  de saliva  entre  os  grupos,  de  acordo  com  as  amostras  de

tecido  e  de  soro,  miR-21  e 30e  podem  ter  um  papel  importante,  já  que  foram  infrarregulados

nos tumores  benignos  enquanto  suprarregulados  nos  tumores  malignos.

© 2016  Associação  Brasileira  de Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Publicado

por  Elsevier  Editora  Ltda.  Este é  um  artigo  Open  Access  sob  uma licença CC BY  (http://

creativecommons.org/licenses/by/4.0/).

Introdução

Os  tumores  de  glândulas  salivares  (TGS)  compreendem  ape-
nas 3  a  5%  de  todos  os  tumores  malignos  de  cabeça e
pescoço; eles  têm  pelo  menos  24  tipos  diferentes  de  acordo
com a  classificação  de  2005  da Organização  Mundial  da
Saúde.1 Entre  eles,  o  adenoma  pleomórfico  é o  tumor
benigno mais  comum,  enquanto  o  carcinoma  mucoepider-
moide é  o  maligno  mais comum.2 A patogenia  exata  e o
caminho para  a transformação  maligna  de  tumores  de  glân-
dulas salivares  não  são  bem conhecidos.  Embora  o  tabagismo
e o consumo  de  álcool  sejam  fatores  de  risco  importan-
tes para  carcinomas  espinocelulares  (CEC),  de  cabeça e
pescoço, eles  não  são  admissíveis  para  tumores  de  glândulas

salivares  e  exposições  ocupacionais  não parecem  participar
da patogenia.3

Os  microRNA  (miRNA)  são  um  grupo  de  21-25  RNA  endó-
genos não  codificantes  de nucleotídeos  que  têm  como  alvo
a codificação  do  gene  no  nível  pós-transcricional.4,5 Eles
estão envolvidos  em  vários  processos  biológicos  importan-
tes, tais  como  desenvolvimento,  diferenciação,  proliferação
e apoptose.5 Eles  podem  se comportar  como  oncogenes
ou genes supressores  de  tumor;  sua  suprarregulamentação
ou infrarregulação  pode  participar  da  carcinogênese.6 Entre
os cânceres  de cabeça e  pescoço,  os  CEC  e, entre  os  tumores
malignos da  glândula  salivar,  os carcinomas  adenoides  císti-
cos (CAC)  são  os cânceres  mais  comuns  estudados  para  um
possível papel  dos  miRNAs  na  patogenia  da  lesão  maligna.4---7
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Tabela  1  Tipos  histopatológicos  de  tumores  no  grupo  de

pacientes

Tipo  de  tumor  Porcentagem

Tumor  de  Warthin 9/20  (45%)

Adenoma  pleomórfico  7/20  (35%)

Carcinoma  espinocelular  2/20  (10%)

Carcinoma  mucoepidermoide  de  alto  grau  1/20  (5%)

Adenocarcinoma  1/20  (5%)

Neste  estudo,  investigamos  o  possível  papel  dos  miRNA  na
patogenia do  tumor  da  glândula  salivar.  Até  onde  sabemos,
este é o primeiro  estudo  a  comparar  os  níveis de  miRNA  séri-
cos, da  saliva  e  de  tecidos  entre  as  neoplasias  de  glândulas
salivares.

Método

A  aprovação  do comitê  de  ética  local  foi  obtida  para  o
nosso estudo.  Foram  incluídos  20  pacientes  com  tumores
de glândulas  salivares  e  17  controles  saudáveis  pareados
para sexo  e  idade  sem  qualquer  distúrbio  de  glândula  sali-
var ou  doenças  sistêmicas.  A média  de  idade para  o  tumor
da glândula  salivar  foi  de  53,1  anos e  a  média  de  idade  para
o grupo  controle  foi  de  46,4  anos.  Havia  dez  pacientes  do
sexo masculino  (50%)  e  dez  do feminino  (50%)  no  grupo  de
tumores e nove  pacientes  do  sexo  masculino  (52,9%)  e oito
do feminino  (47,1%)  no  grupo  controle.  Não  houve  diferença
estatisticamente significativa  em  relação  à  idade  (p  =  0,251)
e sexo  (p  =  0,858)  entre  os  grupos  de  tumores  e  de  controle.
Do grupo  de  tumor,  havia  16  tumores  benignos  e  quatro
malignos. Os  malignos  eram dois  CEC,  um  carcinoma  muco-
epidermoide de  alto grau e  um  adenocarcinoma.  Apenas  os
carcinomas espinocelulares  primários  foram  levados  para o
estudo  de  acordo  com  critérios  de  inclusão  de  Gaughan;8,9

os  carcinomas  espinocelulares  metastáticos  foram  excluí-
dos. Os  benignos  eram  nove  tumores  de  Warthin  e  sete
adenomas pleomórficos.  A  lista  dos  tumores  se  encontra
resumida na  tabela  1.  No grupo  do  tumor,  um  (25%) de
quatro no  grupo  maligno  e  cinco  (31,25%)  de  16  no  grupo
benigno eram  do sexo  feminino.  Em relação  a  diferenças  de
sexo e  idade  entre  os  grupos  de  tumores  malignos  e  benig-
nos, não  houve  diferença estatística  para  sexo (p =  0,807)  e
idade (p  =  0,9355).

Análise  de  microRNA

Coleta  de  soro

Amostras  de  sangue  de  5  ml  foram  coletadas  para  7,5%  EDTA
com tubos  de  grupo  de  pacientes  no  pré-operatório  e  no
grupo controle.  Após  centrifugação,  os  soros  foram  colhidos
e armazenados  a  -80 ◦C.

Coleta  de  saliva

Após a  cateterização  dos  ductos  de  glândula  salivar  envol-
vidos, com  limão  como  sialogogo,  200 �L de  saliva  da
glândula envolvida  foram  coletados.  A saliva  foi  misturada
com 200  �L de  solução  de  RNAlater  (Qiagen  Inc., Valência,
CA). Após  duas  horas  em  temperatura  ambiente,  elas foram

armazenadas  a  -80 ◦C  em  congelador.10 Também  foram
coletados 200 �l  da  saliva  a  partir  do  grupo controle.

Coleta  de tecido

As amostras  de  tecido  foram  tomadas  apenas  do grupo  de
tumores da  glândula  salivar.  Durante  a cirurgia  do tumor
da glândula  salivar,  uma amostra  de tecido  tumoral  de 3-
4 mm3 foi  usada  para  análise.  As  amostras  de tecido  foram
colocadas em  1 mL de solução  de  RNAlater  (Qiagen  Inc.,
Valência, CA).  Após  duas  horas  em  temperatura  ambiente,
foram armazenadas  a -80 ◦C  em  congelador.  Os  tecidos  foram
seccionados com uma lâmina  cirúrgica  e homogeneizados
com pilão  e  almofariz.  O  isolamento  do  microRNA  a partir
de tecido  homogeneizado  foi feito  com  kit  de isolamento  de
microRNA (Roche  Diagnostics  GmbH,  Mannheim,  Alemanha),
de acordo  com  as  instruções  do  fabricante.

Perfil de expressão  de  microRNA

Após os  microRNA  serem  isolados  a  partir  do soro,  da  saliva
e do  tecido  por  um  kit  de isolamento  de microRNA  (Roche
Diagnostics, GmbH,  Mannheim,  Alemanha),  de acordo  com
as instruções  do fabricante,  as amostras  de RNA  foram
convertidas em  DNAc  com  o uso  do kit  de miScript  II  RT  (Qia-
gen); as  amostras  de DNAc  foram  pré-amplificadas,  com  kit
miScript microfluidics  Pre-AMP  (Qiagen);  e  a análise  de qRT-
-PCR foi  feita  com  ensaios  de miScript  miRNA  (Qiagen)  com
arranjo dinâmico  96,96  (Fluidigm)  no  BioMark  System  (Flui-
digm). Basicamente,  foram  estudados  95  tipos  de microRNA.

Análise de dados

Os resultados  qRT-PCR  foram  analisados  com  o  método
2-��Ct.11,12 Resumidamente,  a  suprarregulação,  ou
infrarregulação de microRNA,  foi  comparada  entre  os
grupos. O teste  t  de  Student  foi  usado  para  analisar  as
diferenças de  idade  e o  teste do qui-quadrado  foi  usado
para analisar  as  diferenças  de  sexo  entre  os  grupos.  Os
dados de expressão  foram  controlados  para  distribuição
normal com  o teste de Shapiro-Wilk.  De acordo  com  os
resultados, os  dados  não  foram  distribuídos  normalmente.  O
teste U de Mann-Whitney  foi usado  para  detectar  diferenças
de expressão  de miRNA  em amostras  de soro,  tecidos  e
saliva. O valor  p < 0,05  foi  considerado  estatisticamente
significativo.

Resultados

Quando  os tumores  benignos  foram  comparados  com  o  grupo
controle, oito miRNA  (miR-21,  miR-23a,  miR-27a,  miR-223,
miR-125b, miR-126,  miR-146a,  e  miR-30e),  como  mostrado
na figura  1,  tinham  infrarregulação  estatisticamente  signifi-
cativa no  grupo  de  tumores  benignos  em  amostras  de soro.  A
tabela 2 resume  a regulação  do  número  de vezes  e  valores p
desses miRNA.  Não  houve  suprarregulação  estatisticamente
significante desses  miRNA  em  amostras  de soro.

Quando  os  pacientes  do  grupo  de  tumores  malignos  foram
comparados com  os do grupo  de tumores  benignos  em  amos-
tras de tecido,  cinco  miRNAs  (miR-21,  31,  199A,  146B,
345) apresentaram  suprarregulação  estatisticamente  signi-
ficativa no  grupo do  tumor  maligno  (fig.  2).  A  tabela  3
resume os valores  de  regulação  do número  de  vezes  no
grupo de tumores  malignos  com  valores  de p.  O  diagrama



MicroRNA  profiles  of benign  and malignant  salivary  gland  tumors  279

10

0

–10

–20

–30

–40

–50

–60

–70

 hsa-

 miR-

21 23a 27a 223 126 146a 125b 30e

 miR-  miR-  miR-  miR-  miR-  miR-  miR-

 hsa-  hsa-  hsa-  hsa-  hsa-  hsa-  hsa-

Plasma controle Plasma benigno

Figura  1  Comparação  de  perfis  de  expressão  do  microRNA

plasmático entre  o  grupo  de  tumores  benignos  e grupo  controle.

Tabela  2  MicroRNA  mostra  mudanças  estatisticamente  sig-

nificativas  por  comparação  entre  amostras  de  plasma  de

tumor benigno  e grupos  controle  com  valores  p

Tipo  de  microRNA Regulação  do

número de  vezes

Valores  p

Mir-21  −2,5197  0,04

Mir-23a  −13,05  0,00005

Mir-27a  −21,4  0,00005

Mir-125b  −4,644  0,031

Mir-126  −9,2  0,00008

Mir-30e  −64,38  0,0007

Mir-146a  −3,5  0,044

Mir-223  −10,34  0,0022

do  heat  map  de  agrupamento  de  miRNA  em  amostras  de
tecido foi  mostrado  na figura  3.  Entre  esses  miRNA,  miR-199
também mostrou  suprarregulação  estatisticamente  signifi-
cativa (p  = 0,042)  em  amostras  de  soro do  grupo  maligno,
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Figura  2  Comparação  de  perfis  de  expressão  do microRNA  do

tecido entre  os grupos  de  tumores  benignos  e malignos.

Tabela  3  Expressão  de microRNA  de  grupo  de  tumor

maligno comparado  com  o  grupo  de tumor  benigno  em

amostras de  tecido  que  mostra  mudanças  estatisticamente

significativas

Tipo  de MicroRNA  Regulação  do

número  de vezes

Valores  p

Mir-21  +5,23  0,0006

Mir-31  +2,24  0,02

Mir-199a  +2,36  0,013

Mir-146b  +3,21  0,013

Mir-345  +18,063  0,041

em  comparação  com  o grupo  benigno.  O miR-30e  apresen-
tou suprarregulação  de  15,06  vezes  (p  = 0,034)  em  amostras
de plasma  do  grupo  de  tumor  maligno,  em  comparação  com
o grupo  benigno  (fig.  4).

Quando  o grupo  de tumor  maligno  foi  comparado  com
o grupo  controle,  miR-23a  apresentou  suprarregulação  de
10,5 vezes  (p  =  0,02)  em  amostras  de soro de  tumores  malig-
nos (dados não mostrados).

Não houve  diferença estatisticamente  significativa  em
amostras de saliva  entre  os grupos  benigno,  maligno  e  con-
trole.

Discussão

Desde  que  foram  encontrados  pela  primeira  vez  no  nema-
tódeo Caenorhabditis  elegans,  em  1993,13 miRNAs  têm  sido
investigados por  seus  prováveis  papéis  em  estados  fisioló-
gicos normais  e  doentes  em  vários  estudos.  Eles são  uma
classe de pequenos  RNA  endógenos  que têm  como  alvo  a
expressão do  gene  no  nível  pós-transcricional  e  que  regu-
lam negativamente  a tradução  do  RNA  mensageiro.4,14 Após
transcrito via RNA-polimerase  II ou  III,  eles  têm  vários  com-
portamentos biológicos  importantes,  tais  como  proliferação,
diferenciação, apoptose  e  motilidade.4,14 Essas  caracterís-
ticas importantes  os  tornam  cruciais  no  desenvolvimento
fisiológico dos  tecidos  e  as  anomalias  na sua  transcrição
podem levar  a diferenciação  aberrante  e  carcinogênese.6

Para  o desenvolvimento  embrionário  normal  das  glându-
las salivares,  os papéis  de  miRNAs  têm  sido investigados
pelos autores.  Em um  modelo  murino,  Jevnaker  e
Osmundsen15 descobriram  que  havia  miRNA  específicos  de
tecidos na glândula  submandibular  para  o desenvolvimento
normal, como  o  miR-28,  150,  222,  299,  322,  329,  341,  375
e 429.  Os  miRNAs  miR-23, 27-a,  223,  125b,  126,  30e,  que
foram expostos  em  nosso estudo  como  infrarregulados  no
grupo de tumor  benigno,  também  foram  expressos  em  glân-
dula submandibular  de embriões  de camundongos.  Além
disso, alguns  membros  do agrupamento  de  miRNA  17-92,
como miR-19b,  miR-20a  e  miR-92,  foram  altamente  expres-
sos durante  o desenvolvimento  da  glândula  submandibular
de camundongos.14 O miR-21,  um  dos  miRNA  mais importan-
tes estudados  em  nosso  relato,  é  também  um  miRNA  crucial
para o desenvolvimento  embriológico  da  glândula  subman-
dibular e  sua  morfogênese  de  ramificação.  Demonstrou-se
que ele se  expressa  no  tecido  mesenquimal  da glândula
submandibular de camundongos;  esta expressão  foi  suprar-
regulada pelo fator  de  crescimento  epidérmico,  que  tem
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Figura  3  Diagrama  de  heat  map  de  perfis  de  expressão  de  microRNA  de pacientes  em  amostras  de tecido.  P (paciente)  8,9,18,20

eram  pacientes  com  tumor  de  glândula  salivar  maligno;  os outros  eram  benignos.
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papel  fundamental  na ramificação  do  ducto  da  glândula
submandibular.16

Os  papéis  do  desenvolvimento  fisiológico  quase  normal
dos miRNA  na carcinogênese  também  são  investigados.
Como os  primeiros  sinais  de  seu  provável  papel  na carci-
nogênese foram  encontrados  por  Calin  et  al.,17 em  2002,
pela infrarregulação  de  miR-15a,  miR-16-1  na leucemia  lin-
foide crônica,  vários  estudos  sobre  a relação  entre  miRNA
e carcinogênese  foram  publicados.  Entre  os cânceres  de
cabeça e pescoço,  o  carcinoma  espinocelular  é  amplamente
estudado por  provável  papel  dos  miRNA.  Embora  exista
uma grande  diferença entre  os  estudos,  miR-21  é o único
miRNA constante  que  apresenta  suprarregulação  nos cânce-
res espinocelulares  de  cabeça e  pescoço.6 Ele  tem  efeitos
antiapoptóticos,  de  proliferação  celular,  com  promoção
de invasão  celular  e metástase;  então,  a  suprarregulação
desse miRNA  também  pressupõe  mau  prognóstico  em  cân-
ceres de  cabeça e  pescoço.18 Em  nosso  estudo,  houve  uma
suprarregulação cinco  vezes  maior  (p  =  0,0006)  de  miR-21  em
amostras de  tecidos  tumorais  malignos  de  glândulas  saliva-
res, em  comparação  com tumores  benignos.  Houve  também
uma infrarregulação  de  2,51  vezes (p = 0,047)  em  amostras
plasmáticas de  grupo  benigno,  em  comparação  com  o grupo
controle. Esse  miRNA  pode  ter um  papel  crucial  na patogenia
do tumor  de  glândula  salivar e  no  grupo  benigno.

Em  nosso  estudo,  demonstrou-se  que  miR-125b  é  suprar-
regulado em  amostras  de  soro  de  tumores  benignos  de
glândulas salivares.  O miR-125b  e  miR-100  são  dois miRNAs
importantes que  mapeiam  o  cromossomo  11.  As  alterações
nesse cromossomo  podem  levar  a  cânceres  orais  e  carcinoma
mucoepidermoide de  glândulas  salivares.19,20 No  estudo  de
Hui et  al.,18 a expressão  de  miR-125b  também  foi  infrarregu-
lada no carcinoma  espinocelular  de  cabeça e  pescoço,  assim
como em  nosso  estudo.  A  infrarregulação  desse  miRNA  pode
causar aumento  da  proliferação  celular  e  carcinogênese.19

O  miR-23a  e  miR-27a  pertencem  ao agrupamento  de
miR 23a∼27a∼24-2  localizado  no  cromossomo  9q22.  Eles
têm múltiplas  funções  em  ambos  os estados  saudável  e  de
doença, tais  como  ciclo  celular,  proliferação,  diferenciação
e hipertrofia  cardíaca21 A  literatura  que  investiga  o  papel

desses  miRNA  na carcinogênese  é  conflitante.  Os  miR-23a
e miR-27a  mostraram  ser  infrarregulados  no  CEC  oral,22

enquanto,  recentemente,  Peng et  al.  apontaram  que  o
miR-23a promove  quimiorresistência  à  quimioterapia  com
cisplatina no  CEC  de língua.23 Os  miR-23a  e 27-a  são  infrarre-
gulados na leucemia  promielocítica  aguda  e  suprarregulados
na leucemia  mieloide  aguda,  leucemia  linfoblástica  aguda,
no câncer  gástrico  e  câncer  hepático.21 Considerando  a
literatura recente,  é  evidente  que  esses  miRNA  podem
comportar-se de  maneira  diferente  na  patogenia  de  dife-
rentes cânceres;  eles  podem  atuar  como  gene supressor  de
tumor em  um  câncer  e  como  oncogene  em  outro.  Em nosso
estudo, demonstrou-se  que  miR-23a  e 27a eram  infrarregu-
lados em  amostras  de soro de tumores  de glândulas  salivares
benignos. O miR-23a  também  foi  infrarregulado  no  grupo  de
tumor maligno,  em  comparação  com  o grupo  controle  em
amostras de soro.  O  miR-23a  pode comportar-se  como  um
gene supressor  de tumor  em  ambos  os tumores  da  glândula
salivar: benignos  e  malignos.

Quando  amostras  de tecido  e  plasma  foram  compa-
radas entre  os  tumores,  houve  uma  suprarregulação  de
2,3656 vezes  (p = 0,01357)  de miR-199-5p  em  amostras
de tecido  e  suprarregulação  de  3,5  vezes  (p = 0,042)  em
amostras de soro de tumores  malignos.  Também  foi  demons-
trado que  esse miARN  é  suprarregulado  no  câncer  de  cólon,
hepatocelular, gástrico  e  no  melanoma  maligno.24,25 No
estudo de  Liu et al.,26 o miR-31  foi  suprarregulado  no  CEC
oral e  os  níveis  diminuíram  após o  tratamento  em  relação  ao
possível papel  desse  miRNA  como  um  marcador  nesse  câncer.
Em nosso  estudo,  houve  uma suprarregulação  de 2.244  vezes
(p =  0,0208)  desse  miRNA  no  grupo  de  tumor  salivar maligno
em amostras  de  tecido. O miR-146b  mostrou-se  importante
fator prognóstico  para  pacientes  com  câncer  de  tireoide
papilar, maior  expressão  desse  miRNA  em  células  tumorais
diminuiu a  sobrevida.27 A  expressão  de  miR-146b  também  foi
aumentada em  células  de câncer  de tireoide  anaplásicas.28

No  entanto,  para  câncer  de mama,  a  expressão  de miR-146b
causou uma redução  da  capacidade  metastática,  supri-
miu a atividade  de NF-�B.29 Em nosso  estudo,  houve  uma
suprarregulação de  3,21  vezes  (p  =  0,013)  de miR-146b  no
grupo de  tumor maligno,  em  comparação  com  o  grupo
benigno, nas  amostras  de  tecido  tumoral.  Descobriu-se  que
o miR-345  tem  um  valor  prognóstico  no  câncer  de próstata30

e  colorretal.31 Em  nosso  estudo,  foi  suprarregulado  18  vezes
(p =  0,041)  no  grupo  maligno.  Para o  miR-30e,  demonstrou-se
que foi  suprarregulado  no câncer  hepatocelular32 e infrarre-
gulado no  câncer  de  tireoide anaplásico.33 Em  nosso  estudo,
o miR-30e  apresentou  suprarregulação  de 15,06  (p = 0,034)
em amostras  de plasma  do grupo de tumor  maligno,  em
comparação com  o  grupo  benigno,  enquanto  houve  uma
infrarregulação no  grupo  de tumor  benigno  em  relação  ao
grupo controle  (p =  0,0007)  em  amostras  de  plasma.

Estudos sobre  a relação  entre  tumores  de  glândulas
salivares e miRNAs  são  limitados.  Mitani  et al.  estudaram
os perfis  de miRNA  de amostras  de CCA  em  comparação
com tecidos  salivares  normais.  Eles observaram  que  a
superexpressão de  miR-17  e  miR-20a  foi  relacionada  com
desfecho precário.34 He  et al. demonstraram  que  a expres-
são de miR-181a  em  células  tumorais  de CCA diminuiu  o
potencial metastático  do  tumor.4 Liu et al. especularam
que a  supressão  de miR-155  pode inibir  a  proliferação
celular e  o  crescimento  do tumor  para  CCA.35 Chen  et  al.
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Tabela  4  Estudos  previamente  publicados  relativos  à  relação  entre  microRNA  e  tumores  de  glândula  salivar

Autor  Ano  de

publicação

Tipo de

tumor

Design  do  estudo  Resultado

Zhang

et  al.36

2009  Adenoma

pleomórfico

Amostras  de  tecido  de adenoma

pleomórfico foram  comparadas  com

tecido  de glândula  salivar  normal.

Vários microRNA  tiveram

desregulações no  grupo  do tumor.

Liu

et al.35

2012  CCA  Amostras  de  tecido  de CCA  foram

comparadas com  adenoma  pleomórfico

e  tecidos  normais  usando  cultura

celular.

MiR-155 é  suprarregulado  em  células

de  CCA  e  causa  proliferação,

crescimento tumoral  e  aumenta  a

invasão.

Mitani

et al.34

2013  ACC  Amostras  de  tecido  tumoral  foram

comparadas  com  tecido  de  glândula

salivar  normal.

Expressão  de agrupamento  de

miR-17-92  está relacionado  com

desfecho  precário.

He

et  al.4

2013  CCA  Culturas  celulares  de linhas  celulares

metastáticas  foram  inoculadas  em

camundongos.

MiR-181a  suprime  metástase  em  CCA.

Chen

et al.5

2014  CCA  Culturas  celulares  foram  obtidas  de

linhas  celulares  metastáticas  e não

metastáticas  de CCA.

17 microRNA  apresentaram

desregulação em  linhas  celulares

metastáticas.

Veit

et al.37

2015  CCA  Amostras  de  tecido  de CCA  foram

comparadas com  tecidos  de CEC.

miR-214,  125a,  574,  199a/b-3p,

199a-5p foram  suprarreguladas  no  CCA.

Kiss

et al.39

2015  CCA  Amostras  de  tecido  de CCA  foram

comparadas com  tecidos  de glândula

salivar normal.

Sete  microRNA  foram  suprarregulados

e nove  foram  infrarregulados.

Kiss

et  al.38

2015  CCA  Amostras  de  tecido  de CCA  foram

comparadas com  tecido  de  glândula

salivar  normal.

MiR-let-7b  e miR-193b  foram

infrarregulados em  amostras  de tecido.

Cinpolat

et al.a

TGS  benignos

e  malignos

1)  Comparação  de amostras  da  saliva  e

soro  entre  tumores  benignos,  malignos

e  grupo  controle.

2) Comparação  de amostras  de  tecido

entre  grupos  de TGS  benigno  e

maligno.

Desregulação  na  expressão  de

diferentes  tipos  de microRNA  ocorrem

de  acordo  com  comportamento

biológico do TGS.  Mir-21  e 30e  são

infrarregulados  no  grupo  de TGS

benigno,  e suprarregulados  nos

malignos.

CCA, carcinoma adenoide cístico; miR, microRNA; TGS, tumores de glândula salivar.
a Estudo apresentado.

observaram  que  17  miRNA  diferentes  tiveram  mudanças
estatisticamente significativas  em  fold-change  de linhas
celulares no  CCA metastático,  em  comparação  com  os  não
metastáticos.5 Entre  os  tumores  de  glândulas  salivares
benignos, os  miRNAs  foram  investigados  para  o  possível
papel na  patogenia  dos  adenomas  pleomórficos.  Zhang  et al.
relataram que  17  miRNA  diferentes  foram  suprarregulados
em amostras  de  tumores,  inclusive  os miR-21.36 Esse  resul-
tado não  foi  consistente  com  o  nosso  estudo.  Nele,  houve
uma infrarregulação  de  miR-21  em  amostras  de soro  de
pacientes do grupo  de  tumores  benignos,  em  comparação
com o grupo  controle.  Essa diferença poderia  ter  duas
explicações. Primeiramente,  nosso  grupo  de  tumor  benigno
era composto  por múltiplas  doenças,  e não só  de  adenoma
pleomórfico. Em segundo  lugar,  as  amostras  de  soro  foram
estudadas no  grupo  controle,  e não nas  biópsias  de tecido.
Em outro  estudo,  Veit  et  al.  compararam  os perfis  de miRNA
de CCA  e CEC  da  região  de  cabeça e pescoço.  Os  miR-214,
125a, 574,  199a/b-3p  e  199a-5p  foram  suprarregulados  no
grupo de  CCA.37 Em nosso  estudo,  o  miR-199  também  foi
suprarregulado em  amostras  de  tecido  do  grupo  maligno.
Recentemente, Kiss  et  al. 38 demonstraram  possível  papel

da  infrarregulação  de  miR-let-7b  e  miR-193b  na patogenia
do CCA da  glândula  salivar.  Novamente,  em  outro estudo,
Kiss et  al. 39 encontraram  sete  miRNA  superexpressos  e
nove miRNA  subexpressos  em  amostras  de tecido  salivar  de
CCA. Estudos  publicados  anteriormente,  com  a  comparação
do nosso,  foram  resumidos  na tabela  4.

Em  nosso  estudo,  descobrimos  que  miR-21  e  miR-30e
foram suprarregulados  no  grupo de  TGS  malignos  e  infrar-
regulados no  grupo  benigno.  Quando  esses  miRNA  são
investigados quanto  aos  seus  genes-alvo,  RPS7  e  LIMCH1
são os  genes-alvo  comuns desses  miRNA.  (Esses  genes  foram
pesquisados com sistemas  de banco  de  dados  de  microRNA
Mirwalk e  Mirtarbase).40,41 O  gene  RPS7  encontrado  no  cro-
mossomo 2 codifica  uma  proteína  ribossômica  pertencente
à família  de S7E e  o  gene  LIMCH1  encontrado  no  cromos-
somo 4 codifica  proteínas  de ligação  ao  íon  de  zinco.40,41 Em
estudos futuros,  as  proteínas  de ligação  de íons  de  zinco  e as
proteínas ribossômicas  pertencentes  à  família  de S7E podem
ser novas  moléculas-alvo  para  diferenças  no  comportamento
biológico dos  tumores  das glândulas  salivares  em  amostras
de soro e/ou  resultados  de biópsia  aspirativa  com  agulha
fina.
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Embora  o  tamanho  da  nossa  amostra  de  tumores  malignos
pareça pequena,  houve  artigos  publicados  que investigaram
as funções  de  miRNA  na carcinogênese  de  TGS  com  tamanho
de amostra  semelhante.  No  estudo  de  Veit et  al.,37 foram
comparadas cinco  amostras  de  tecido  de  tumor  de  CCA  com
dez amostras  de  tecido  tumoral  de  CEC.  No  estudo  de  Liu
et al.,35 houve  comparação  entre  dez casos  de  CCA  e  qua-
tro casos  de  adenoma  pleomórfico  e  oito  tecidos  da  glândula
parótida normais.  Recentemente,  Kiss  et al. 39 publicaram
seu estudo  com apenas  dois  casos  de  CCA salivares.  Consi-
deramos nossos  resultados  significativos  para  a investigação
da patogenia  de  miRNA  em  TGS.

Conclusão

Como  resultado  e  sob  a luz  de  artigos  previamente  publi-
cados e do  estudo  atual,  pode-se  especular  que  o  miRNA
desempenhe um  papel  na patogenia  do  tumor  de  glândula
salivar. A  desregulação  do tipo de  miRNA  difere  de  acordo
com o comportamento  biológico.  O  miR-21  e  o  miR-30E
podem ter  um papel  crítico no  desenvolvimento  do  tumor
de glândula  salivar  com  os genes-alvo  RPS7  e  LIMCH1.

Conflitos de  interesse

Os  autores  declaram  não haver  conflitos  de  interesse.

Agradecimentos

O  financiamento  deste  estudo  foi  mantido  pela  Unidade  de
Projetos de  Pesquisa  Acadêmica  da  Mersin  University.

Referências

1. Eveson JW, Auclair PL, Gnepp DR, El-Naggar AK. Tumors of
the salivary glands: introduction. In:  Barnes EL, Eveson JW,
Reichart P,  Sidransky D, editors. World Health Organization
classifications of  tumours: pathology &  genetics. Head and neck
tumours. Lyon: IARC Press; 2005. p. 221---2.

2.  Speight PM, Barrett AW.  Salivary gland tumours. Oral Dis.
2002;8:229---40.

3.  Muscat JE, Wynder EL. A case/control study of risk factors
for major salivary gland cancer. Otolaryngol Head Neck Surg.
1998;118:195---8.

4.  He Q, Zhou X, Li S, Jin Y,  Chen Z, Chen D, et al. MicroRNA-
181a  suppresses salivary adenoid cystic carcinoma metastasis
by targeting MAPK-Snai2 pathway. Biochim Biophys Acta.
2013;1830:5258---66.

5. Chen W,  Zhao X, Dong Z,  Cao G,  Zhang S. Identification of
microRNA profiles in salivary adenoid cystic carcinoma cells
during metastatic progression. Oncol Lett. 2014;7:2029---34.

6.  Chen D, Cabay RJ, Jin  Y, Wang A, Lu Y,  Shah-Khan M, et al.
MicroRNA deregulations in head and neck squamous cell carci-
noma. J Oral Maxillofac Res. 2013;4:e2.

7.  Jamali Z, Asl Aminabadi NA, Attaran R,  Pournagiazar F,
Ghertasi Oskouei S,  Ahmadpour F. MicroRNAs as prognostic
molecular signatures in human head and neck squamous cell
carcinoma: a systematic review and meta-analysis. Oral Oncol.
2015;51:321---31.

8.  Lee SW, Kim GE, Park CS, Choi EC, Yang WI, Lee CG, et al.
Primary squamous cell carcinoma of the parotid gland. Am J
Otolaryngol. 2001;22:400---6.

9. Gaughan RK, Olsen KD, Lewis JE. Primary squamous cell carci-
noma of the parotid gland. Arch Otolaryngol Head Neck Surg.
1992;118:798---801.

10. Park NJ, Zhou H, Elashoff D, Henson BS, Kastratovic DA,
Abemayor  E, et al. Salivary microRNA: discovery, characteriza-
tion,  and clinical utility for oral cancer detection. Clin Cancer
Res. 2009;15:5473---7.

11. Schmittgen TD, Livak KJ. Analyzing real-time PCR data by the
comparative C(T)  method. Nat Protoc. 2008;3:1101---8.

12.  Livak KJ, Schmittgen TD. Analysis of real gene expression data
using real-time quantitative PCR and the 2(-DeltaDeltaC(T))
Method.  Methods. 2001;25:402---8.

13. Lee RC, Feinbaum RL, Ambros V. The C. elegans heterochronic
gene  lin-4 encodes small RNAs with antisense complementarity
to  lin-14. Cell. 1993;75:843---54.

14. Jevnaker AM, Khuu C, Kjøle E, Bryne M, Osmundsen H.  Expres-
sion of  members of  miRNA 17-92 cluster during development
and  in carcinogenesis. J Cell Physiol. 2011;226:2257---66.

15.  Jevnaker AM, Osmundsen H. MicroRNA expression profiling
of the developing murine molar tooth germ and the deve-
loping murine submandibular salivary gland. Arch Oral Biol.
2008;53:629---45.

16. Hayashi T, Koyama N, Azuma Y, Kashimata M. Mesenchymal miR-
21 regulates branching morphogenesis in murine submandibular
gland in vitro. Dev Biol. 2011;352:299---307.

17. Calin GA, Dumitru CD, Shimizu M, Bichi R, Zupo S, Noch E, et  al.
Frequent deletions and down-regulation of micro-RNA genes
miR15 and miR16 at 13q14 in chronic lymphocytic leukemia.
Proc  Natl Acad Sci USA. 2002;99:15524---9.

18. Hui AB, Lenarduzzi M, Krushel T, Waldron L, Pintilie M,
Shi W, et al. Comprehensive MicroRNA profiling for head and
neck  squamous cell carcinomas. Clin Cancer Res. 2010;16:
1129---39.

19.  Henson BJ,  Bhattacharjee S, O’Dee DM, Feingold E, Gollin SM.
Decreased expression of miR-125b and miR-100 in oral cancer
cells contributes to malignancy. Genes Chromosomes Cancer.
2009;48:569---82.

20. Clauditz TS, Gontarewicz A, Wang CJ, Münscher A, Laban S,
Tsourlakis MC, et  al. 11q21 rearrangement is a frequent and
highly specific genetic alteration in mucoepidermoid carci-
noma. Diagn Mol Pathol. 2012;21:134---7.

21. Chhabra R, Dubey R, Saini N. Cooperative and individualistic
functions  of  the microRNAs in the miR-23a∼27a∼24-2 clus-
ter and its implication in human diseases. Mol Cancer. 2010;
9:232.

22. Kozaki K, Imoto I, Mogi S, Omura K,  Inazawa J. Exploration of
tumor-suppressive microRNAs silenced by DNA hypermethyla-
tion  in oral cancer. Cancer Res. 2008;68:2094---105.

23.  Peng F, Zhang H,  Du Y, Tan P. miR-23a promotes cisplatin che-
moresistance and protects against cisplatin-induced apoptosis
in tongue squamous cell carcinoma calls through Twist. Oncol
Rep. 2015;33:942---50.

24. Kim BK, Yoo HI, Kim I,  Park J, Kim Yoon S. FZD6 expression is
negatively regulated by miR-199a-5p in  human colorectal can-
cer. BMB Rep. 2015, epub ahead of print.

25.  Zhou J,  Liu R,  Wang Y,  Tang J,  Tang S, Chen X, et  al. miR-199a-
5p regulates the expression of  metastasis-associated genes
in B16F10 melanoma cells. Int J Clin Exp Pathol. 2014;7:
7182---90.

26. Liu CJ, Kao SY, Tu HF, Tsai MM, Chang KW, Lin SC. Increase of
microRNA miR-31 level in plasma could be a potential marker
of oral cancer. Oral Dis. 2010;16:360---4.

27. Chou CK, Yang KD, Chou FF, Huang CC, Lan YW, Lee YF, et al.
Prognostic implications of miR-146b expression and its functio-
nal role in papillary thyroid carcinoma. J Clin Endocrinol Metab.
2013;98:E196---205.

28. Fuziwara CS, Kimura ET. MicroRNA deregulation in anaplastic
thyroid cancer biology. Int J Endocrinol. 2014;2014:743450.

http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0210
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0215
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0220
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0225
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0230
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0235
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0240
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0245
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0250
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0255
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0260
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0265
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0270
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0275
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0280
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0285
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0290
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0295
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0300
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0305
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0310
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0315
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0320
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0325
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0330
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0335
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0340
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0345


284  Cinpolat  O et  al.

29. Bhaumik D,  Scott GK, Schokrpur S, Patil CK, Campisi J, Benz CC.
Expression of microRNA-146 suppresses NF-KB activity with
reduction of metastatic potential in breast cancer cells. Onco-
gene. 2008;27:5643---7.

30. Wang SY, Shiboski S, Belair CD, Cooperberg MR, Simko JP,
Stoppler H, et  al. miR-19, miR-345, miR-519c-5p serum
levels  predict adverse pathology in prostate cancer pati-
ents eligible for active surveillance. PLoS One. 2014;9:
e98597.

31.  Schou JV, Rossi S, Jensen BV,  Nielsen DL, Pfeiffer P, HøgdalL E,
et al. miR-345 in metastatic colorectal cancer: a non-invasive
biomarker  for clinical outcome in non-KRAS mutant patients
treated with 3rd line cetuximab and irinotecan. PLoS One.
2014;9:e99886.

32. El-Halawany MS, Ismail HM, Zeeneldin AA, Elfiky A, Tantawy M,
Kobaisi MH, et al. Investigating the pretreatment miRNA expres-
sion patterns of advanced hepatocellular carcinoma patients in
association with response to TACE  treatment. Biomed Res Int.
2015;2015:649750.

33.  Hébrant A, Floor S,  Saiselet M,  Antoniou A, Desbuleux A,
Snyers B, et  al. miRNA expression in anaplastic thyroid carci-
nomas.  PLoS One. 2014;9:e103871.

34. Mitani Y,  Roberts DB,  Fatani H, Weber RS, Kies MS, Lippman SM,
et al. MicroRNA profiling of salivary adenoid cystic carcinoma:
association  of miR-17-92 upregulation with poor outcome. PLoS
One. 2013;8:e66778.

35. Liu L,  Hu Y, Fu J, Yang X, Zhang Z. MicroRNA155 in the  growth
and invasion of  salivary adenoid cystic carcinoma. J  Oral Pathol
Med. 2013;2:140---7.

36. Zhang X, Cairns M, Rose B, O’Brien C, Shannon K,  Clark J,  et  al.
Alterations in miRNA processing and expression in pleomorphic
adenomas of  the salivary gland. Int J Cancer. 2009;124:2855---63.

37. Veit JA, Scheckenbach K, Schuler PJ, Lapan S, Wiggenhauser SP,
Thierauf J, et al. MicroRNA expression in differentially metas-
tasizing tumors of the head and neck: adenoid cystic versus
squamous cell carcinoma. Anticancer Res. 2015;35:1271---7.
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39. Kiss O,  Tőkés  AM, Spisák S, Szilágyi A, Lippai N,  Székely B,
et al. Breast- and salivary gland-derived adenoid cystic carcino-
mas: potential post-transcriptional divergencies. A  pilot study
based on miRNA expression profiling of  four cases and review
of the potential relevance of  the findings. Pathol Oncol Res.
2015;21:29---44.

40.  Dweep H, Gretz N.  miRWalk 2.0: a comprehensive atlas of
microRNA-target interactions. Nat Methods. 2015;12:697.

41. Hsu SD, Tseng YT, Shrestha S,  Lin YL, Khaleel A, Chou CH, et al.
MiRTarBase update 2014: an information resource for experi-
mentally validated miRNA-target interactions. Nucleic Acid Res.
2014;42:78---85.

http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0350
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0355
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0360
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0365
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0370
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0375
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0380
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0385
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0390
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0395
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0400
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0405
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410
http://refhub.elsevier.com/S2530-0539(17)30041-X/sbref0410

	Comparison of microRNA profiles between benign and malignant salivary gland tumors in tissue, blood and saliva samples: a ...
	Introdução
	Método
	Análise de microRNA
	Coleta de soro
	Coleta de saliva
	Coleta de tecido
	Perfil de expressão de microRNA
	Análise de dados


	Resultados
	Discussão
	Conclusão
	Conflitos de interesse
	Agradecimentos
	Referências


