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Abstract

Introduction:  According  to  international  reports,  30---40%  of  all head  and  neck  cancers  are larynx

cancers,  comprising  1---2.5%  of  all cancer  types.  Cervical  nodal  involvement  has  been  reported

to be  40%  and  65%  in T3  and  T4  cases,  respectively.  Five-year  survival  in patients  with  cervical

lymph node  metastasis  has  been  demonstrated  to  be 50%  lower  compared  to  patients  with  no

metastasis.  Chromosome  segregation  like  1 protein;  is a DNA  fragment  isolated  by  Brinkmann

et al.  in  1995  that  corresponds  to  yeast  chromosome  segregation  protein.  Studies  on the effect

of chromosome  segregation  like  1  protein  expression  in head  and neck  tumors  are rare  and

it has  been  shown  that  nuclear  chromosome  segregation  like  1 protein  is  over-expressed  in

these studies  where  gastrointestinal  and  breast  tumors  over-expressed  cytoplasmic  chromosome

segregation  like  1  protein.

Objective:  Chromosome  segregation  like  1  protein  may  regulate  the proliferation  and  metas-

tasis of  T3---T4  glottic  larynx  cancer.  The  aim  of this  study  is to  show  the  relationship  between

chromosome  segregation  like  1  protein  expression  and  cervical  lymph  node  metastasis  of  T3---T4

glottic  larynx  cancer.

Methods:  A  total  of  57  male  patients  who  were  operated  for  T3---T4  glottic  cancer  in  a  tertiary

referral hospital  was  included  in  this  study.  There  were  28  patients  with  cervical  lymph  node

metastasis and  29  patients  without  lymph  node  metastasis.  Immunohistochemistry  was  carried

out on  formalin-fixed,  paraffin-embedded  archival  glottic  larynx  tumour  tissue.  According  to

the percentage  of  immunoreactive  cells,  chromosome  segregation  like  1 protein  status  was

analyzed.
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Results:  Among  the patients,  who  had  no  cervical  lymph  node  metastasis,  15  patients  showed

weak nuclear  staining,  12  patients  showed  moderate  nuclear  staining  and  only  2  patients  showed

high nuclear  staining  for  chromosome  segregation  like  1  protein.  Among  the  patients  who  had

cervical lymph  node  metastasis,  18  patients  showed  high  nuclear  staining,  9 patients  showed

moderate staining  and  only  one  patient  showed  weak  staining  for  chromosome  segregation  like

1 protein.  None  of  the  metastatic  patients  showed  cytoplasmic  staining  and  only one  patient

in the  non-metastatic  group  showed  cytoplasmic  staining  for  chromosome  segregation  like  1

protein. There  was  a  positive  correlation  between  nuclear  chromosome  segregation  like  1  pro-

tein expression  and  cervical  lymph  node  metastasis  (r = 0.668)  and  it  was  statistically  significant

(p < 0.001).

Conclusion:  Chromosome  segregation  like  1 protein  expression  is correlated  with  lymph  node

metastasis  in T3---T4  glottic  cancers.  This  may  change  the  approach  to  cervical  node  treatment

in patients  with  glottic  cancers  in future.

©  2019  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/).

Introduction

According  to  international  reports,  30---40%  of  all  head and
neck  cancers  are  larynx  cancers,  comprising  1---2.5%  of  all
cancer  types.1 Pathology  reveals  squamous  cell  cancer  in
95---98%  of  them.  The  disease  is  more  prevalent  in the male
sex  and  it  is  incidence  increases  in the  fifth  and seventh
decades.2 The  disease  occurs  most  frequently  in the glot-
tic  region,  less  in  supraglottic  region  and  subglottic  region
respectively.  The  rate  of  clinical  presence  of  cervical  metas-
tasis  has  been  reported  to  be  51%  and  the  rate  of cervical
nodal  metastasis  increases  with  the  advancement  of  the
stages  of the  primary  tumor.  Cervical  nodal  metastasis  has
been  reported  to  be  40%  and 65%  in  T3  and  T4  cases,
respectively.3 The  Paraglottic  Space  (PGS)  and  epiglottis
invasion  increase  cervical  nodal  metastasis  rate;  impaired
or  fixed  vocal  cord  mobility  are the  risk  factors  for  PGS  inva-
sion  and  cervical  lymph  node  metastasis.4 In recent  years,
with  the  improvement  in molecular  biology  there  have  been
different  agents  which  are  in both  clinical  and  experimen-
tal  used  to  determine  lymph  node  metastasis.  Chromosome
Segregation  Like  1 protein  (CSE1L)  is one  of  them.

Chromosome  Segregation  Like 1 protein  (CSE1L)  is  a  DNA
fragment  isolated  by  Brinkmann  et al. in  1995  that  cor-
responds  to yeast  chromosome  segregation  protein.  There
are  two  forms  of  CSE1L:  cytoplasmic  and  nuclear  CSE1L.5

It is  highly  expressed  in tissues  that  have a  high  mitotic
index  such as  human  tumor  cells,  fetus liver  and  testes.
Apopitosis,  cell  survival,  chromosome  installation  and  nucle-
ocytoplasmic  transport  are known  functions  of CSE1L.  It
also  plays  a  role  in the regulation  of P53 tumor supres-
sor  gene  and  increases  tumor  invasion  by  enhancing  Matrix
Metalloproteinase-2  (MMT-2)  secretion  in tumoral  tissue.  For
this  reason,  in some cancer  types  CSE1L  is  thought  to  be
related  to cancer  progression  and  metastasis.6 Studies on
the  effect  of  CSE1L expression  in  head and  neck  tumors  are
rare  and  it is  shown  that nuclear  CSE1L  is  over-expressed
in these  studies  where  gastrointestinal  and  breast  tumors
over-expressed  cytoplasmic  CSE1L.7

Our  aim  was  to  find  out  whether  there  is  a  correlation
between  CSE1L expression  and  regional  lymph  node  metas-
tasis  in advanced  stage  larynx  tumors.

Methods

Patients  who  were  operated  because  of  T3  and  T4  glottic
cancer  between  January  2008  and  July 2016  in Ear-Nose
and  Throat  Diseases  Department  of  Ankara  Oncology  Training
and  Research  Hospital  were  evaluated.  The  study  protocol
was  approved  by  the Ethics  Committee  of  Ankara  Oncol-
ogy  Training  and  Research  Hospital  (Project  no  2017-6/97),
Ankara, Turkey.  Fifty  seven  male  patients  were  included  in
the  present  study.  They  received  either  total  or  supracricoid
partial  laryngectomy.  Bilateral  level II, III,  IV  lateral neck
dissection  was  applied  on  all  the  patients.  The  patients
were  staged  according  to  American  Joint  Cancer  Commitee
(AJCC)  8th  edition.  Paraglottic  extent  was  invaded  in  all  of
the  T3  patients.  Preepiglottic  region  invaded  patients  were
excluded.  Age,  T  stage,  grade  of the  patients,  cervical  lymph
node  status and  the operation  type  were  recorded.

Immunohistochemistry  was  carried  out on  formalin-
fixed,  paraffin  wax  covered  archival  tissue.  CSE1L  staining
was  performed  on  5  �m (micro-meter)  thick  slides  using
the  GeneTex  CSE1L  antibody  rabbit  polyclonal  antibody
(1:100)  using  a Ventana  Ultraview  DAB  detection  kit in a
Ventana  BenchMark  XT  processor  (Ventana,  Tucson,  AZ).
Antigen  retrieval  was  a  standard  automated  process on
Ventana  BenchMark  XT  at 37 ◦C  for  16 min.  The  sites  of
peroxidase  activity  were  visualized  using  diaminobenzidine
(3,3′-diaminobenzidine  tetrahydrochloride)  as  the substrate
and  counterstained  using  Mayer’s  hematoxylin.

Immunohistochemical  scoring  system

Semiquantitative  scoring  system  was  used  to  ana-
lyze  immunohistochemical  staining;  the percentage  of
immunoreactive  cells  was  combined  with  the estimated
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Table  1  Investigated  parameters  and  their  correlations  with  CSE1L.

T stage  (n = 57)  Grade  (n  = 53)  Metastasis  (n  =  57)  Neck  dissection  type  (n  = 57)

(Coeff) p  (Coeff)  p  (Coeff)  p  (Coeff)  p

CSE1L  expression  (−0.091)  0.502  (0.062)  0.661  (0.668)  <0.001  (−0.136)  0.312

Correlation is  significant, p < 0.001 (2 tailed).

staining  intensity.  According  to  these two  combined
parameters  the tumor  was  scored  in terms  of nuclear  or
cytoplasmic  staining.  The  staining  intensity  score  varied
from  1  to  3. For  example  score  1 showed  weak  staining,
score  2 showed  moderate  staining  and  score  3  showed
strong  staining.  A calculation  was  made  to  find  out the
total  possible  intensity score  300 as: (1 × percentage  of
weak  stained  tumor  cells)  +  (2 ×  percentage  of  moderate
stained  tumor  cells)  + (3 ×  percentage  of  strong  stained
tumor  cells).  Finally,  the staining  results  were  categorized
in low-CSE1L  (CSE1L  staining  1+), modarate-CSE1L  (CSE1L
staining  2+)  and  high-CSE1L  (CSE1L  staining  3+) subgroups.
The  representative  immunohistochemical  images  of nuclear
CSE1L  staining  are  shown  in Figs. 1 and  2.

Figure  1  Non-metastatic  squamous  cell carcinoma;  negative

CSE1L staining.

Figure  2  Metastatic  squamous  cell carcinoma;  positive

nuclear  CSE1L  staining.

Statistical  analyses

Statistical  analyses  were  performed  by  using  the SPSS
software  version  21.  Variables  were  investigated  by  using
visual  (histogram,  propability  plots)  and analytical  methods
(Kolmogorov---Smirnov/Shapiro---Wilk’s  tests)  to  determine
whether  they  are normal  or  not. While  investigating  the
associations  between  non-normally  distributed  and  ordinal
variables,  the correlation  coefficients  and their  significance
were  calculated  by  using  the  Spearman  test. A 5% Type  1
error  level  was  used  to  infer statistical  significance.

Results

57  male  patients  squamous  cell  carcinoma  of  the glottis
region  were  included  in the study;  the mean  age  was  59.3
years.  Twenty  seven  of  the patients  had  T3  and the rest  of
them  had T4  tumor  stage.  Cervical  lymph  node  involvement
was  present  in 28  (49%)  patients  and the median  number  of
metastatic  lymph  node  was  2.6  (range  1---8).  The  tumor  was
low  grade  (Grade 1)  in 25  patients  and  medium  grade  (Grade
2) in 28  patients;  the  grade  was  unknown  in 4  patients.
None  of the  patients  had  high  grade  (Grade  3) tumor.  In
the  patients  who  had no  cervical  lymph  node  metastasis,  15
patients  showed  weak  nuclear  staining,  12  patients  showed
moderate  nuclear  staining  and  only  2  patients  showed  high
nuclear  staining  for  CSE1L.  Among  the  patients  who  had
cervical  lymph  node  metastasis,  18  patients  showed  high
nuclear  staining,  9 patients  showed  moderate  staining  and
only  one  patient  showed  weak  staining  for  CSE1L.  None
of  the  metastatic  patients  showed  cytoplasmic  staining
and  only one  patient  in the  non-metastatic  group  showed
cytoplasmic  staining  for  CSE1L.  There  was  a positive  corre-
lation  between  nuclear  CSE1L  expression  and  cervical  lymph
node  metastasis  (r  = 0.668)  and it was  statistically  significant
(p  < 0.001).  The  number  of  metastatic  cervical  lymph  nodes
was  not  correlated  with  CSE1L staining  intensity.  In addition,
the  correlation  between  CSE1L  staining  and  other  parame-
ters  (tumor  size,  grade  and  extension  of  neck  dissection)
was  also  investigated  (Table  1), however  there  was  not  any
statistically  significance.

Discussion

Cervical  nodal  metastasis  is  a common  cause  of  poor survival
in  larynx  cancer,  like all  the  head  and  neck  tumors.  Five year
survival  rates are  diminished  down  to 30%  in these  cases.
Cervical  nodal  metastasis  rates  are reported  as  15---65%
in literature.8 In advanced  stage  larynx  and  hypopharynx
tumors,  cervical  nodal  metastasis  rates  are  related  to  the
invasion  of  different  anatomical  sites.  For  instance,  the rate
of  cervical  nodal  metastasis  is  almost  100% if the sinus  pri-
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formis  is  invaded,  and  it is  70%  if the tumor  invaded  of  full
thickness  thyroid  cartilage  where  it is  about  40---50%  in  case
of  the  invasion  of  other  anatomical  sites. In  our  study  the
rate  of  cervical  nodal  metastasis  in cases  of  the  paraglottic
region  invasion  in advanced  stage patients  was  compatible
with the  literature.

CSE1L  is  localized  on  chromosome  20q13  and this
gene  regulates  multiple  cellular  mechanisms,  including
the  mitotic  spindle  checkpoint,  basically  proliferation  and
apoptosis  which  are two  opposing  processes.9 CSE1L  is  syn-
thesized  in  response  to cellular  stress  and,  in non-neoplastic
cells,  and  is  usually  localized  to  the nucleus.  CSE1L  also  plays
a  role  in  the  nuclear-cytoplasmic  reshuffling  of importin-
�,10 in  microtubule-associated  cellular  proliferation,  in  the
migration  and  invasion  of  cancer  cells7 and in the regula-
tion  of suppressor  genes.  Furthermore,  low  CSE1L  expression
resulted  in  inhibition  of  the metastasis  of  tumor cells  in ani-
mal  models;  for  example,  it  inhibited  the  metastasis  of  B-16
and  F10  melanoma  cells  in mice.11 There  are some  recent
studies  sustaining  the  effect  of  CSE1L  on  cancer  prolifera-
tion,  too.12

CSE1L  expression  is  required  for  both  cell division  and
true  sequence  of  the  chromosomes  that  are responsible  for
genomic  stability.  For  this reason,  abnormal  expression  of
CSE1L  may  affect  genomic  stability  favoring  the cancer  pro-
gression.  In  our  study,  we  tried to  find  out  the  relationship
between  CSE1L  expression  and  cervical  nodal  metastasis  in
larynx  tumors.  There  are limited  studies  concerning  CSE1L
expression  in head and neck  tumors  and  they  are  experi-
mental  in  vitro  studies  in  which  progression  and  invasion
were  evaluated  with  multiple  genes.13 The  present  study
is  the  first  in  vivo  study  on  the  topic  that  may  be  consid-
ered  as  an  attempt  to  build  an  awareness  on  head  and  neck
tumors.

CSE1L  affects  tumor  behavior  by  changing  the function  of
various  genes.  In the study  of  Cheng et  al.;14 CSE1L  increased
the  expression  of  MutS Homolog  6 (MSH6)  on  osteosarcoma
patients  and  it is  found  to  be  a poor prognostic  factor  for
causing  cancer  progression.  On the other  hand,  Liao  et  al.15

showed  that  CSE1L  over-expression  did not  enhance  can-
cer  proliferation  but  reducted  CSE1L inhibited  metastasis.
Li  et  al.16 revealed  that  MicroRNA-137  (miR-137)  is the  tar-
get  gene  of CSE1L  in ovary cancer  and  plays  a role  in miR-137
related  tumor  supression.  Lorenzato  et  al.17 found  out  that
CSE1L  regulates  RASSF1C  expression  and in  this way  inhibits
apopitosis  in ovary  cancer  cells.  Jiang  et  al.18 showed  the
importance  of cytoplasmic  CSE1L  expression  on  malignant
transformation  of Barrett  esophagus.

Related  to  head  and  neck  cancers  in  one  of  the rare
studies  on  the topic,  Kim  et  al.12 claimed  that  CSE1L was
an  ineffective  prognostic  parameter  in  nasopharynx  cancer
patients.  However,  Fang  et al.13 reported  that CSE1L  plays
a  role  in  apopitosis,  invasion  and  metastasis  of  nasophar-
ynx cancer.  According  to  Soldini  et  al.19 CSE1L  is  a useful
parameter  to  distinguish  Burkitt  lymphoma  and  diffuse  large
B-cell  lymphoma,  nonetheless  treatment  can  be  planned  in
intermediate  forms  according  to  CSE1L  expression  level.

We  thought  it would  be  a  suitable  work  to search  the
clinical  value  of  CSE1L in T3---T4  glottic  larynx  cancers  and
investigated  its  correlation  with  cervical  lymph  node  metas-
tasis.  Glottic  region  cancers  metastasize  to  regional  cervical
lymph  nodes  more  rarely  than  other  larynx  tumors  and

glottic  region  cancers  are more  common  than  other  larynx
tumors.  For this reason,  we  preferred  to  investigate  CSE1L
expression  in glottic  cancers.  We  studied  both  nuclear  and
cytoplasmic  expression  of  CSE1L by  immunohistochemistry
on  primary  tumor  and  tried  to  find  any correlation  with
this  protein  and  clinicopathological  characteristics  such  as
T  phase, grade, extension  of cervical  dissection  (unilateral
and  bilateral)  as  well  as  cervical  lymph  node  metastasis.  In
this  study,  it is found  that  nuclear  CSE1L  is  correlated  with
cervical  lymph  node  metastasis  (p  <  0.001),  but  it was  not
correlated  with  grade,  tumor  size  and  the extension  of  neck
dissection.  Yuksel et al.20 found  the relationship  between
cytoplasmic  CSE1L  overexpression  and  axillary  lymph  node
metastasis  in breast  cancer,  however,  they  could  not  find
any  relationship  between  nuclear  CSE1L  and  axillary  lymph
node  metastasis.  There  was  only  one  patient  who  presented
cytoplasmic  CSE1L  staining  which  is  in the non-metastatic
group  in our  study.  This  difference  can be explained  by  the
different  type  and  the  site  of  the  tumor  may  be  responsible
of  this  result.

Except  for  selected  T3  tumors,  unilateral  or  bilateral
level  I---IV neck  dissection  is the part  of the  standard  treat-
ment  procedure  for  both  T3  and  T4  tumors  at the  present
day.  Neck  dissection  may  have  result  in  complications  such  as
bleeding,  hematoma,  epidermolysis  and  various  iatrogenic
nerve  injuries.  In some  cases,  neck  dissection  may  be  an
unnecessary  surgery  which  extends  the  operation  duration
and  as  well  as  hospital  stays.  If  future  prospective  random-
ized  controlled  studies  support  the  findings  of  this  study,
surgeons  can  elecy  to  avoid  neck  dissection  in  selected
patients.

Conclusion

CSE1L  over  expression  is  correlated  with  cervical  lymph  node
metastasis  in T3---T4  glottic  cancers  and  this  may  change  the
approach  to  neck  treatment  of  larynx  cancers.

Conflicts  of interest

The  authors  declare  no  conflicts  of  interest.

References

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

2. Markou KD, Vlachtsis KC, Nikolaou AC, Petridis DG, Kouloulas AI,
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.

3. 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.

4. 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.

5. Brinkmann U, Brinkmann E, Gallo M, Pastan I. Cloning
and characterization of a cellular apoptosis susceptibilityn
gene, the human homologue to the yeast chromosome seg-
regation gene CSE1. Proc Natl Acad Sci U S  A. 1995;92:
1027---31.

45

http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0005
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0010
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0015
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0020
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0025


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

6. 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.

7. 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.

8. Dursun G,  Keses R, Aktürk  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.

9. 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.

10. 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.

11. 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. 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.

13. 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.

14. 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.

15. 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.

16. 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.

17. Lorenzato A, Martino C, Dani N, Oligschläger 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.

18. 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.

19. Soldini D, Montagna C, Schüffler 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.

20. 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.

46

http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0030
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0035
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0040
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0045
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0050
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0055
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0060
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0065
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0070
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0075
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0080
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0085
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0090
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0095
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100
http://refhub.elsevier.com/S1808-8694(19)30079-5/sbref0100

	The role of CSE1L expression in cervical lymph node metastasis of larynx tumors
	Introduction
	Methods
	Immunohistochemical scoring system
	Statistical analyses

	Results
	Discussion
	Conclusion
	Conflicts of interest
	References


