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PALAVRAS-CHAVE Resumo

Cancer glotico T3-T4; Introducdo: De acordo com relatos internacionais, 30% a 40% de todos os casos de cancer de
CSE1L; cabeca e pescoco sao na laringe, compreendem 1% a 2,5% de todos os tipos de cancer. O envolvi-
Linfonodo; mento linfonodal cervical foi relatado em 40% e 65% nos casos T3 e T4, respectivamente. A
Metastase sobrevida em cinco anos em pacientes com metastase linfonodal cervical demonstrou ser 50%

menor em comparacao com os pacientes sem metastase. A proteina chromosome seg-regation
like 1 € um fragmento de DNA isolado por Brinkmann et al. em 1995 que corresponde a pro-
teina de segregacao cromossomica de levedura. Estudos sobre o efeito da expressao da proteina
chromosome segregation like 1 em tumores de cabeca e pescoco sao raros e 0s poucos estu-
dos demonstram que a proteina chromosome segregation like 1 nuclear é superexpressa no
nucleo, enquanto tumores gastrointestinais e de mama superexpressam a proteina chromosome
segregation like 1 citoplasmatica.

Objetivo: A proteina chromosome segregation like 1 pode regular a proliferacao e metastase do
cancer glotico de laringe T3-T4. O objetivo deste estudo é mostrar a relacao entre a expressao
da proteina chromosome segregation like 1 em metastase de linfonodo cervical no cancer glotico
de laringe T3-T4.

Método: Foram incluidos neste estudo 57 pacientes do sexo masculino submetidos a cirurgias
por cancer glético T3-T4 em um hospital terciario. Havia 28 pacientes com metastase de lin-
fonodos cervicais e 29 pacientes sem metastase linfonodal. A analise imunohistoquimica foi
realizada em tecido de tumor glético de laringe embebido em parafina e fixado em formol.
De acordo com a porcentagem de células imunorreativas, analisou-se a expressao da proteina
chromosome segregation like 1.
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Resultados: Entre os pacientes, que nao tinham metastase linfonodal cervical, 15 apresentaram
coloracao nuclear fraca, 12 apresentaram coloracao nuclear moderada e apenas 2 apresentaram
coloracao nuclear elevada para proteina chromosome segregation like 1. Entre os pacientes
que apresentavam metastase linfonodal cervical, 18 pacientes apresentaram coloracao nuclear
elevada, 9 apresentaram coloracado moderada e apenas um paciente apresentou coloracao
fraca. Nenhum dos pacientes com metastase apresentou coloragao citoplasmatica e apenas um
paciente no grupo ndo-metastatico mostrou coloracao citoplasmatica para a proteina chromo-
some segregation like 1. Houve uma correlacao positiva entre a expressao nuclear da proteina
chromosome segregation like 1 e a metastase de linfonodo cervical (r=0,668), que foi estatis-
ticamente significante (p <0,001).

Conclusdo: A expressao da proteina chromosome segregation like 1 esta correlacionada com
metastases linfonodais em casos de cancer glotico T3-T4 e isso pode mudar a abordagem do
tratamento cervical de cancer glotico no futuro.

© 2019 Associacdo Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Publicado
por Elsevier Editora Ltda. Este & um artigo Open Access sob uma licenca CC BY (http://

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

Introducao

De acordo com relatos internacionais, 30% a 40% de todos
os casos de cancer de cabeca e pescoco sdao de cancer
laringeo, compreendem 1% a 2,5% de todos os tipos de
cancer.’ O exame histopatoldgico é compativel com carci-
noma espinocelular em 95% a 98% desses casos. A doenca é
mais prevalente no sexo masculino e sua incidéncia aumenta
na quinta e sétima décadas.? Ocorre mais frequentemente
na regiao glética, seguida da regidao supraglética e regiao
subgldtica, respectivamente. Segundo a literatura, a taxa
de presenca clinica de metastase cervical é de 51% e a
taxa de metastase nodal cervical aumenta com o avango
dos estagios do tumor primario. Acredita-se que a taxa de
metastase nodal cervical seja em torno de 40% e 65% nos
casos de tumores T3 e T4, respectivamente.’® A invasdo do
espaco paraglético (EPG) e da epiglote aumenta a taxa de
metastase nodal cervical e a mobilidade das pregas vocais
comprometida ou fixa é fator de risco para a invasdao do
EPG e metéastase de linfonodo cervical.# Nos Gltimos anos,
com os avancos da biologia molecular, apareceram difer-
entes agentes, que estdo em uso clinico e experimental,
para a determinacao de metastases linfonodais. A proteina
chromosome segregation like 1 (CSE1L) € um deles.

A proteina CSE1L é um fragmento de DNA isolado por
Brinkmann et al. em 1995 que corresponde a proteina de
segregacdo cromossomica de levedura. Existem duas for-
mas de CSE1L, a CSE1L citoplasmatica e a nuclear.® Ela é
altamente expressa em tecidos com alto indice mitético,
como células tumorais humanas, figado e testiculos de feto.
Apoptose e sobrevivéncia celular, montagem cromossomica
e transporte nucleocitoplasmatico sao fungdes conhecidas
de CSE1L. Ela também desempenha um papel na regulacao
do gene supressor tumoral P53 e aumenta a invasao do
tumor, aumenta a secrecao da metaloproteinase-2 da matriz
(MMP-2) no tecido tumoral. Por essa razao, em alguns tipos
de cancer, acredita-se que a CSE1L esteja relacionada com
a progressao do cancer e da metastase.® Estudos sobre o
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efeito da expressao de CSE1L em tumores de cabeca e
pescoco sao raros e foi demonstrado que a CSE1L nuclear
€ superexpressa nesses estudos, nos quais tumores gastroin-
testinais e de mama demonstram superexpressao de CSE1L
citoplasmatica.” Nosso objetivo foi descobrir se existe uma
correlacao entre a expressao de CSE1L e metastase linfon-
odal regional em tumores de laringe em estagio avancado.

Método

Pacientes operados por cancer glotico T3 e T4 entre janeiro
de 2008 e julho de 2016 no Departamento de Otorri-
nolaringologia do Ankara Oncology Training and Research
Hospital de Ankara foram avaliados. O protocolo do estudo
foi aprovado pelo comité de ética institucional (Projeto n°
2017-6/97), Ancara, Turquia. Foram incluidos no presente
estudo 57 pacientes do sexo masculino. Eles foram sub-
metidos a laringectomia total ou parcial supracricéidea. O
esvaziamento cervical bilateral de nivel Il, lll e IV foi apli-
cado em todos os pacientes. Os pacientes foram estadiados
de acordo com a 82 edicao do American Joint Cancer Com-
mitee (AJCC). A extensao paraglotica foi invadida em todos
os pacientes com tumor T3. Os pacientes com invasao da
regiao pré-epigldtica foram excluidos. Idade, estagio T, grau
dos pacientes, status do linfonodo cervical e tipo de cirurgia
foram registrados.

A imuno-histoquimica foi feita em amostras embebidas
em parafina e fixadas em formol, obtidas do banco de teci-
dos. A coloracdo para a proteina CSE1L foi feita em laminas
de 5 um (micrometros) com o anticorpo policlonal de coelho
GeneTex CSE1L (1: 100) e um kit de deteccao Ventana
Ultraview DAB em um processador Ventana BenchMark XT
(Ventana, Tucson, AZ). A recuperacao antigénica foi feita
por meio de um processo automatizado padrao no Ventana
BenchMark XT a 37°C por 16 minutos. Os sitios de atividade
da peroxidase foram visualizados com diaminobenzidina
(tetracloridrato de 3,3’-diaminobenzidina) como substrato
e contrastados com hematoxilina de Mayer.
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Figura1 Carcinoma espinocelular ndo metastatico; coloracdo
para CSE1L negativa.

Figura 2 Carcinoma espinocelular metastatico; coloracdo
nuclear para CSE1L positiva.

Sistema de escore imuno-histoquimico

Um sistema de escore semiquantitativo foi usado para
analisar a coloragcdo imuno-histoquimica; a porcentagem
de células imunorreativas foi combinada com a intensi-
dade de coloracdao estimada. De acordo com esses dois
parametros combinados, o tumor recebeu um escore em
termos de coloragdo nuclear ou citoplasmatica. O escore
de intensidade de coloracdao variou de 1 a 3; o escore
1 reflete coloracdo fraca, o 2 coloracao moderada e o
3 coloracao forte. Em seguida, o calculo foi feito para
determinar o escore no total possivel de intensidade 300
como se segue: (1 x porcentagem de células tumorais com
coloracdo fraca)+ (2 x porcentagem de células tumorais
com coloracdo moderada) + (3 x porcentagem de células
tumorais com coloracao forte). Finalmente, os resultados
da coloracdo foram categorizados em subgrupos de CSE1L
baixa (coloracdo CSE1L1+), CSE1L moderada (coloracao
CSE1L 2+) e CSE1L elevada (coloracao CSE1L 3+). As
imagens imuno-histoquimicas representativas da coloracao
nuclear de CSE1L sao mostradas nas figuras 1 e 2.

Analises estatisticas

Foram feitas com o programa SPSS versao 21. As var-
iaveis foram investigadas por meio de métodos visuais
(histograma, graficos de propensao) e analiticos (testes de

Kolmogorov-Smirnov/Shapiro-Wilk) para determinar se sao
normais ou nao. Ao investigar as associacdes entre as
variaveis ndo normalmente distribuidas e as ordinais, os coe-
ficientes de correlacao e sua significancia foram calculados
com o teste de Spearman. Um nivel de erro do tipo 1 de 5%
foi usado para inferir significancia estatistica.

Resultados

O carcinoma espinocelular que se origina da regiao gldtica
foi diagnosticado em 57 pacientes do sexo masculino inclui-
dos no estudo e a idade média foi de 59,3 anos. Vinte e sete
dos pacientes apresentavam tumor T3 e o restante T4. O
comprometimento dos linfonodos cervicais estava presente
em 28 (49%) pacientes e a mediana do nimero de linfon-
odos metastaticos foi de 2,6 (variagdao de 1-8). O tumor
apresentava baixo grau (Grau 1) em 25 pacientes e grau
médio (Grau 2) em 28; no entanto, o grau era descon-
hecido em 4 pacientes. Nenhum dos pacientes apresentou
tumor de alto grau (Grau 3). Nos pacientes que nao tin-
ham metastase em linfonodos cervicais, 15 apresentaram
coloracao nuclear fraca, 12 coloracao nuclear moderada
e apenas 2 elevada coloracao nuclear para CSE1L. Entre
0s pacientes que apresentavam metastase em linfonodos
cervicais, 18 pacientes apresentaram coloracao nuclear ele-
vada, 9 apresentaram coloracdo moderada e apenas um
paciente apresentou coloracdo fraca para CSE1L. Nenhum
dos pacientes com metastase mostrou coloragdo citoplas-
matica e apenas um paciente no grupo nao metastatico
mostrou coloracdo citoplasmatica para CSE1L. Houve uma
correlacao positiva entre a expressao nuclear de CSE1L e
metastase de linfonodos cervicais (r=0,668), que foi estatis-
ticamente significante (p <0,001). O nimero de linfonodos
cervicais metastaticos nao se correlacionou com a intensi-
dade de coloracédo de CSE1L. Além disso, a correlacdo entre
a coloracdo de CSE1L e outros parametros (tamanho do
tumor, grau e extensao do esvaziamento cervical) também
foi investigada (tabela 1); entretanto, ndo houve significan-
cia estatistica.

Discussao

Metastases em linfonodos cervicais sdo causa de baixa sobre-
vida no cancer de laringe, como em todos os tumores de
cabeca e pescoco. As taxas de sobrevida em cinco anos
diminuem para 30% nesses casos. As taxas de metastase
de linfonodos cervicais variam de 15% a 65% na literatura.®
Em tumores de laringe e hipofaringe em estagio avancado,
as taxas de metastase de linfonodos cervicais estao rela-
cionadas a invasdo de diferentes sitios anatémicos. Por
exemplo, a taxa de metastase de linfonodos cervicais é
quase 100% se o seio piriforme for invadido e 70% se o tumor
invadir a espessura total da cartilagem tiredidea, é de cerca
de 40% a 50% no caso de invasao de outros sitios anatémicos.
Em nosso estudo, a taxa de metastase de linfonodos cervi-
cais no caso de invasao da regidao paragldtica em pacientes
em estagio avancado foi compativel com a literatura.

0 gene CSE1L esta localizado no cromossomo 20q13 e reg-
ula multiplos mecanismos celulares, inclusive o checkpoint
do fuso mitotico, basicamente proliferacdo e apoptose,
que s&o dois processos opostos.’ A CSE1L ¢é sintetizada em

44



Brazilian Journal of Otorhinolaryngology 87 (2021) 42-46

Metastases (n=57) Tipo de esvaziamento cervical (n=57)

Tabela 1  Parametros investigados e suas correlacoes com CSE1L
Estagio T (n=57) Grau (n=53)
(Coef) p (Coef) p

(Coef) p (Coef) p

Expressao de CSE1L (-0,091) 0,502 (0,062) 0,661

(0,668) <0,001 (-0,136) 0,312

Correlacao é significante, p <0,001 (bicaudal).

resposta ao estresse celular e, em células ndao neoplasicas,
geralmente esta localizada no nicleo. A CSE1L também tem
um papel no rearranjo nucleocitoplasmatico da importina-
-a,"% na proliferacao celular associada aos microttbulos, na
migracao e invasao de células cancerigenas’ e na regulacao
de genes supressores. Além disso, a baixa expressao de
CSE1L resulta na inibicao da metastase de células tumorais
em modelos animais; por exemplo, ela inibiu a metastase
de células de melanoma B-16 e F10 em camundongos. '' Ha
alguns estudos recentes que apoiam a eficacia de CSE1L na
proliferacao do cancer, também.'?

A expressao de CSE1L é necessaria para a divisao celular
e sequéncia verdadeira dos cromossomos responsaveis pela
estabilidade genomica. Por essa razdo, a expressdo anor-
mal de CSE1L pode afetar a estabilidade gendmica, favorece
o desenvolvimento do cancer. Em nosso estudo, tentamos
descobrir a relacdo entre a expressdao de CSE1L e metas-
tase dos linfonodos cervicais em tumores da laringe. Existem
estudos limitados sobre a expressao de CSE1L em tumores de
cabeca e pescoco e sao estudos experimentais in vitro, nos
quais a progressao e a invasao tumoral foram avaliadas com
multiplos genes.”> O presente estudo é o primeiro estudo
in vivo sobre o tema que pode ser considerado como um
estudo dirigido a conscientizacao em relagao a tumores de
cabeca e pescoco.

CSE1L afeta o comportamento do tumor, ao alterar a
funcdo de varios genes. No estudo de Cheng et. al.,'
CSE1L aumentou a expressao de MutS Homolog 6 (MSH6)
em pacientes com osteossarcoma e é considerado um fator
prognostico ruim, por causar progressao do cancer. Por outro
lado, Liao et al."> mostraram que a superexpressao de CSE1L
nao aumentou a proliferacdo do cancer, mas sim a reducao
de metastase. Li et.al.’® revelaram que o MicroRNA-137
(miR-137) é o gene alvo de CSE1L no cancer de ovario e
desempenha um papel na supressao tumoral relacionada ao
miR-137. Lorenzato et al."” descobriram que a CSE1L regula
a expressao de RASSF1C e inibe a apoptose em células de
cancer de ovario. Jiang K et. al.’® mostraram a importan-
cia da expressao citoplasmatica de CSE1L na transformacao
maligna do es6fago de Barrett.

Em relacao aos canceres de cabeca e pescoco em um dos
raros estudos sobre o tema, Kim et. al."? alegaram que a
CSE1L era um parametro prognostico ineficaz em pacientes
com céancer de nasofaringe. Entretanto, Fang et. al."* obser-
varam que a CSE1L desempenha um papel na apoptose,
invasao e metastase do cancer de nasofaringe. De acordo
com Soldini et. al." CSE1L é um parametro Util para distin-
guir linfoma de Burkitt e linfoma difuso de grandes células
B; no entanto, o tratamento pode ser planejado em formas
intermediarias de acordo com o nivel de expressao de CSE1L.

Consideramos que seria adequado pesquisar o valor
clinico de CSE1L em canceres de laringe glotica T3-T4
e investigar sua correlacdo com metastase de linfonodos

cervicais. Canceres da regiao glotica metastatizam para lin-
fonodos cervicais regionais com mais frequéncia do que
outros tumores da laringe. Além disso, canceres da regiao
glotica sao mais comuns do que outros tumores da laringe.
Por esse motivo, preferimos investigar a expressao de CSE1L
em cancer gldtico. Estudamos ambas as expressoes nuclear
e citoplasmatica de CSE1L por imuno-histoquimica no tumor
primario e tentamos descobrir qualquer correlacdo entre
essa proteina e caracteristicas clinico-patoldgicas, como
classificacao T, grau, extensao do esvaziamento cervical
(unilateral e bilateral), bem como metastase de linfono-
dos cervicais. Este estudo demonstrou que a CSE1L nuclear
esta correlacionada com metastase dos linfonodos cervicais
(p <0,001), mas nao se correlacionou com o grau, o tamanho
do tumor e a extensdao do esvaziamento cervical. Yuksel
et al.?’ encontraram uma associacao entre a superexpressio
citoplasmatica de CSE1L e a metastase em linfonodos axi-
lares no cancer de mama; entretanto, nao encontraram
associacdo entre a CSE1L nuclear e a metastase em lin-
fonodos axilares. Houve apenas um paciente no grupo nao
metastatico que apresentou coloracdo citoplasmatica de
CSE1L em nosso estudo. Essa diferenca pode ser explicada
pelo tipo diferente, além do que o local do tumor pode ser
responsavel por esse resultado.

Exceto para tumores T3 selecionados, esvaziamento
cervical unilateral ou bilateral de nivel I?IV é a parte
do tratamento-padréao para ambos os tumores T3 e T4
nos dias atuais. O esvaziamento cervical pode apresen-
tar algumas complicacées, como sangramento, hematoma,
epidermolise e varias lesdes nervosas iatrogénicas. Em
alguns casos, o esvaziamento cervical pode ser uma cirurgia
desnecessaria, que também prolonga a duracédo da cirurgia
e das internacoes hospitalares. Se futuros estudos prospec-
tivos randomizados controlados apoiarem os achados deste
estudo, os cirurgides podem evitar o esvaziamento cervical
em pacientes selecionados.

Conclusao

A superexpressao de CSE1L esta correlacionada com metas-
tases de linfonodos cervicais em cancer gldtico T3-T4 e isso
pode mudar a abordagem do tratamento cervical do cancer
de laringe.
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Referéncias

1. Bray F, Ferlay J, Parkin DM, Pisani P. Estimating the world cancer
burden: Globocan 2000. Int.J. Cancer. 2001;94:153-6.

45


http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0105

T. Tunccan, S. Duzer, G. Dilek et al.

10.

1.

. Markou KD, Vlachtsis KC, Nikolaou AC, Petridis DG, Kouloulas Al,

Daniilidis IC. Incidence and predisposing factors of pharyngocu-
taneous fistula formation after total laryngectomy. Is there a
relationship with tumor recurrence? Eur Arch Otorhinolaryngol.
2004;261:61-7.

. Tarkan O, Ozdemir S, Soylu L. Management of the neck in cancer

of the larynx. T Clin J E.N.T. 2011;4:50-61.

. Joo YH, Park JO, Cho KJ, Kim MS. Relationship between para-

glottic space invasion and cervical lymphnode metastasis in
patients undergoing supracricoid partial laryngectomy. Head
Neck. 2012;34:1119-22.

. Brinkmann U, Brinkmann E, Gallo M, Pastan I. Cloning and char-

acterization of a cellular apoptosis susceptibilityn gene, the
human homologue to the yeast chromosome segregation gene
CSE1. Proc Natl Acad Sci U S A. 1995;92:1027-31.

. Tanaka T, Ohkubo S, Tatsuno I, Prives C. hCAS/CSE1L associates

with chromatin and regulates expression of select p53 target
genes. Cell. 2007;130:638-50.

. Rao B, Gao Y, Huang J, Gao X, Fu X, Huang M, et al. Mutations

of p53 and K-ras correlate TF expression in human colorectal
carcinomas: TF downregulation as a marker of poor prognosis.
Int J Colorectal Dis. 2011;26:593-601.

. Dursun G, Keses R, Aktlrk T, Akiner MN, Demireller A,

Sak SD. The significance of pre-epiglottic space invasion in
supraglottic laryngeal carcinomas. Eur Arch Otorhinolaryngol.
1997;254:110-2.

. Stella Tsai CS, Chen HC, Tung JN, Tsou SS, Tsao TY, Liao CF,

et al. Serum cellular apoptosis susceptibility protein is a poten-
tial prognostic marker for metastatic colorectal cancer. Am J
Pathol. 2010;176:1619-28.

Chalifa-Caspi V, Yanai I, Ophir R, Rosen N, Shmoish M, Benjamin-
Rodrig H, et al. GeneAnnot: comprehensive two-way linking
between oligonucleotide array probesets and GeneCards genes.
Bioinformatics. 2004;9:1457-8.

Behrens P, Brinkmann U, Fogt F, Wernert N, Wellmann A.
Implication of the proliferation and apoptosis associated
CSE1L/CAS gene for breast cancer development. Anticancer
Res. 2001;21:2413-7.

12.

13.

14.

15.

16.

17.

18.

19.

20.

46

Kim YJ, Go H, Wu HG, Jeon YK, Park SW, Lee SH. Immunohisto-
chemical study identifying prognostic biomolecular markers in
nasopharyngeal carcinoma treated by radiotherapy. Head Neck.
2011;33:1458-66.

Fang WY, Liu TF, Xie WB, Yang XY, Wang S, Ren CP, et al.
Reexploring the possible roles of some genes associated with
nasopharyngeal carcinoma using microarray-based detection.
Acta Biochim Biophys Sin. 2005;37:541-6.

Cheng DD, Lin HC, Li SJ, Yao M, Yang QC, Fan CY. CSE1L interac-
tion with MSH6 promotes osteosarcoma progression and predicts
poor patient survival. Sci Rep. 2017;7:46238.

Liao CF, Luo SF, Li LT, Lin CY, Chen YC, Jiang MC. CSE1L/CAS,
the cellular apoptosis susceptibility protein, enhances invasion
and metastasis but not proliferation of cancer cells. J Exp Clin
Cancer Res. 2008;27:15.

Li KK, Yang L, Pang JC, Chan AK, Zhou L, Mao Y, et al.
MIR-137 suppresses growth and invasion, is downregulated
in oligodendroglial tumors and targets CSE1L. Brain Pathol.
2013;23:426-39.

Lorenzato A, Martino C, Dani N, Oligschlager Y, Ferrero AM,
Biglia N, et al. The cellular apoptosis susceptibility CAS/CSE1L
gene protects ovarian cancer cells from death by suppressing
RASSF1C. FASEB J. 2012;26:2446-56.

Jiang K, Neill K, Cowden D, Klapman J, Eschrich S, Pimiento
J, et al. Expression of CAS/CSE1L, the Cellular Apoptosis
Susceptibility Protein, Correlates With Neoplastic Progression
in Barrett’s Esophagus. Appl Immunohistochem Mol Morphol.
2018;26:552-6.

Soldini D, Montagna C, Schiiffler P, Martin V, Georgis A, Thiesler
T, et al. A new diagnostic algorithm for Burkitt and diffuse
large B-cell lymphomas based on the expression of CSE1L and
STAT3 and on MYC rearrangement predicts outcome. Ann Oncol.
2013;24:193-201.

Yuksel UM, Dilek G, Dogan L, Gulcelik MA, Berberoglu U. The
relationship between CSE1L expression and axillary lymph node
metastasis in breast cancer. Tumor. 2015;101:194-8.


http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0110
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0115
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0120
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0125
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0130
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0135
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0140
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0145
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0150
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0155
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0160
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0165
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0170
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0175
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0180
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0185
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0190
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0195
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200
http://refhub.elsevier.com/S2530-0539(20)30164-4/sbref0200

	O papel da expressão de CSE1L na metástase em linfonodos cervicais de tumores laríngeos
	Introdução
	Método
	Sistema de escore imuno‐histoquímico
	Análises estatísticas

	Resultados
	Discussão
	Conclusão
	Conflitos de interesse
	Referências


