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HIGHLIGHTS
• The  results  showed  that  microRNA-29a-3p  expression  was  relatively  high  in non-cancer  tissue  cells  but  was  relatively  low  in cancer

tissue.
• Some  clinicopathologic  features,  the  expression  of  Ki67  and E-cadherin,  and the  survival  time  of  HPC  patients  were  correlated

with miRNA-29a-3p.
• This  study  found  the  relationship  between  miRNA-29a-3p  and  the  occurrence  and  development  of HPC.
• This  study  will  contribute  to  the  individualized  treatment  of  HPC,  which  improve  the treatment  strategy  and  prognosis  evaluation

system of HPC.
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Abstract

Objective:  MicroRNA-29a-3p  has  been  reported  in a  variety  of  cancers,  but  its  role  in hypopha-

ryngeal cancer  remains  unclear.  This  study  was  to  determine  the role  of  microRNA-29a-3p  in

the occurrence  and  development  of hypopharyngeal  cancer.

Methods:  40  patients  with  hypopharyngeal  cancer  who  underwent  surgery  in  the  Affiliated  Hos-

pital of  Jining  Medical  University  from  April  2013  to  November  2017  were  selected  for  this

study. The  cancer  tissue  samples  of  the  patients  were  collected,  and the  patients  were  fol-

lowed up  for  three  years.  The  expression  of  microRNA-29a-3p  in  tissue  samples  was  detected

by in  situ  hybridization  with  fluorescent  probe,  and  the  relationships  among  microRNA-29a-3p

and clinicopathological  factors,  postoperative  recurrent-metastasis,  survival  time  were  stud-

ied. Immunohistochemical  was  used  to  detect  the  expression  of  Ki67  and  E-cadherin  in tissue

samples.
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Results:  Combined  with  HE  staining  results  showed  that  microRNA-29a-3p  expression  was  rel-

atively high  in non-cancer  tissue  cells  (red  blood  cells  and  fibroblasts  in tumor  interstitial

vessels),  but  was  relatively  low  in cancer  tissue  and  cells.  According  to  the  follow-up  data

of 40  patients  with  hypopharyngeal  cancer,  tumor  size,  T-stage,  tumor  differentiation,  postop-

erative recurrent-metastasis  of  hypopharyngeal  cancer  patients  were  significantly  negatively

correlated  with  microRNA-29a-3p  (p  <  0.05).  Immunohistochemica  results  further  confirmed  that

microRNA-29a-3p  was  negatively  correlated  with  the  expression  of  Ki67  and  E-cadherin.  The

survival  time  of  patients  positively  related  with  microRNA-29a-3p  expression  (p  <  0.05).  More-

over, ROC  curve  analysis  showed  that  the  area  under  the  curve  of  the  combined  detection

of miRNA-29a-3p+Ki67+E-cadherin  was  larger  than  that  of  the  single  detection  of  the  three

indexes.

Conclusions:  The  expression  of  microRNA-29a-3p  is  closely  related  to  the  occurrence,  devel-

opment and  prognosis  of  hypopharyngeal  cancer,  and it  affects  the  proliferation  and  invasion.

This indicates  that  microRNA-29a-3p  serves  as  a  therapeutic  target  for  the  occurrence  and

development  of  hypopharyngeal  cancer.

The  evidence  of  study  designs  of  this study  is IV using  ‘‘Oxford  Centre  for  Evidence-Based

Medicine 2011  Levels  of  Evidence’’.

© 2023  Associação  Brasileira  de Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published  by

Elsevier España,  S.L.U.  This  is an  open  access  article  under  the  CC BY  license  (http://

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

Introduction

Hypopharyngeal  Cancer  (HPC)  is  a  common  malignant  tumor
of otorhinolaryngology,  which  is  considered  to  be  one  of  the
head  and  neck  tumor  with  poor  prognosis.1---4 It  is  a  malig-
nant  tumor  of  unknown  etiology  originating  in the root  of
the  tongue,  epiglottis,  piriform  fossa,  epiglottis  folds  of  the
arytenoid,  posterior  cricoid  area,  lateral  and posterior  wall
of  the  larynx  and pharynx,  which  is  clinically  dominated  by
squamous  cell  carcinoma.3---5 Since  hypopharyngeal  cancer
is  prone  to cervical  lymph  node  metastasis  and  its  loca-
tion  is hidden,  ipsilateral  cervical  lymph  node  metastasis
was  found  in 60%---80%  of  patients  during  initial  treatment,
and  contralateral  cervical  lymph  node  metastasis  was  found
in 40%  of  patients.2---4 At  present,  hypopharyngeal  cancer  is
mainly  treated  by  surgery,  supplemented  by  perioperative
radiotherapy  and  chemotherapy.  Therefore,  it is  essential  to
search  new  HPC-associated  biomarkers,  improve  the accu-
racy  of early  HPC  diagnosis  and  reduce  the missed  diagnosis
rate.

MicroRNAs  (miRNAs)  are a  class  of small,  non-coding,
single-stranded  endogenous  RNAs  with  19---25  nucleotides
in  length,  which  participate  in the regulation  of  post-
transcriptional  gene expression  in plants  and animals,  and
negatively  regulate  gene  expression  through  complemen-
tary  pairing  with  target  mRNA  at the transcriptional  level,
resulting  in  inhibition  or  degradation  of  mRNA  translation.
Existing  findings  have  proved  that miRNAs  play  an important
role  in  eukaryotic  gene  regulation  and are  widely  involved
in  various  physiological  activities  such  as  cell  proliferation,
differentiation,  development,  metabolism  and  apoptosis.6---8

MiRNA  expression  is  significantly  different  in normal  tissues
and  tumor  tissues,  and  is  involved  in the  occurrence  and
development  of tumors.7---9

It  has  been  reported  that  miRNA  expression  was  low in
tumor  tissues  compared  with  normal  tissues,  which  is  closely

related  to  tumor  occurrence,  invasion  and metastasis  in a
variety  of  tumors,  including  gastric  cancer,  ovarian  cancer,
liver  cancer,  glioma,  breast  cancer,  prostate  cancer,  col-
orectal  cancer,  nasopharyngeal  carcinoma,  thyroid  papillary
carcinoma,  renal  clear  cell  carcinoma,  laryngeal  cancer,  and
cervical  cancer.10---30 However,  the  effect  of  miRNA-29a-3p
on  the  occurrence  and development  of HPC  has not  been
reported  at home  or  abroad.  This  study  aims to  explore
the  role  of  miRNA-29a-3p  in occurrence  and  development  of
HPC,  which  is  conducive  to  the early  diagnosis  and prognosis
evaluation  of tumor  and  provides  a  promising  research  direc-
tion  for  exploring  the  occurrence,  invasion,  and  metastasis
mechanism  of  HPC,  as  well  as  searching  for new  diagnos-
tic  markers  and  therapeutic  targets.  The  clinicopathological
information,  survival  time,  postoperative  recurrence,  and
metastasis  of  40 HPC patients  were  collected  to  screen
potential  markers  for  poor  prognosis  of  HPC.

Methods

Patients

A total  of  40  patients  admitted  to  the Department  of  Oto-
laryngology,  Head  and  Neck  Surgery,  Affiliated  Hospital  of
Jining  Medical  University  from  April  2013  to  November  2017
were  collected.  All patients  were  diagnosed  with  HPC  by
pathological  biopsy  and  treated  with  surgery,  aged  42---75
years.

The clinical  staging  method  was  based  on  the guidelines
for  the diagnosis  and  treatment  of head  and  neck  tumors  of
Chinese  society  of  clinical  oncology  (2021).

All  patients  were  followed  up for  more  than  36  months.
Patients  were  selected  for  strict  inclusion  criteria:

patients  pathologically  diagnosed  with  HPC without  distant
metastasis  and  who  agreed  to  surgical  treatment.
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Table  1  Correlation  between  the  expression  of  miRNA-29a-3p  and  clinicopathological  characteristics  in HPC.

Index miRNA-29a-3p p-

value
High  expression  (n  =  35)  Low  expression  (n  =  5)

Age  > 0.05

< 65  (n  =  23) 21  2

≥ 65  (n  =  17)  14  3

Smoking > 0.05

No (n  =  9)  8  1

Yes (n  =  31) 27  4

Drinking  > 0.05

No (n  =  19) 16  3

Yes (n  =  21)  19  2

Tumor  size  0.030a

<  4  cm  (n  =  33)  31  2

≥ 4  cm  (n  =  7) 4  3

Tumor  differentiation 0.009b

Poor  differentiation  (n =  6) 3  3

Moderate  differentiation  (n  =  25) 23  2

High differentiation  (n  = 9) 9  0

T-stage 0.046a

T1---T3  (n  = 32) 30  2

T4 (n  =  8) 5  3

N-stage > 0.05

N0---1 (n  =  13)  11  2

N2---3 (n  =  27)  24  3

Tumor  site  > 0.05

The piriform  fossa  type  (n  = 35)  30  5

Other area  (n  =  5)  5  0

Postoperative  recurrent  metastasis  0.013a

No  (n  =  22)  22  0

Yes (n  =  18)  13  5

a p < 0.05.
b p < 0.01.

The  inclusion  criteria  were  strictly  followed  in this study,
and  all  patients  were  pathologically  diagnosed  with  HPC
without  distant  metastasis  and  were  treated  with  surgery.

The  main  reagents

The  fluorescence  in situ hybridization  probe  was  pur-
chased  from  Thermo  Fisher  Scientific  (sequence  5’-FAM-
TAACCGATTTCAGATGGTGCTA-FAM-3’).  Bovine  Serum Albu-
min  (BSA),  protease-K,  Diamamidine  Phenylindole  (DAPI),
antifade  solution  and hybridization  buffer  were  all  pur-
chased  from  Wuhan Service  Biotechnology  Co.,  Ltd.  Ki67
and  E-cadherin  antibodies  were  purchased  from  Affinity  Bio-
sciences.

Fluorescence  in  situ  hybridization

Tissue  fixation  was  performed  first:  the tissue  was  removed,
cleaned,  immediately  placed  in fixative  solution  more  than
12  h, and  then  dewatered.  After  the  fixation,  the tissue
was  dehydrated  by  gradient  alcohol,  dipped in  wax,  embed-

ded.  The  paraffin  was  sliced  and baked  at 62 ◦C  for  2 h.
The  slices were placed  in  xylene  i  for  15  min,  xylene  ii
for  15  min,  anhydrous  ethanol  i  for 5  min,  finally  anhy-
drous  ethanol  ii  for  5  min,  and  dried  naturally  and soaked
in  diethylpyrocarbonate-treated  water.  Then  boiled  in the
repair  solution  for  10  min,  cooled  naturally,  added  protease
K  (20  �g/mL)  at  37 ◦C  for  20  min,  washed  with  phosphate
buffer  saline  3-times, dripped  with  the pre-hybridization
solution  and  incubated  at 37 ◦C  for 1  h,  the  hybridization
solution  containing  1  �M  miRNA-29a-3p  probe  overnight  at
42 ◦C.  And the  slices  were  dumped  the  pre-hybridization
solution,  washed  by  Saline Sodium  Citrate  (SSC)  at 37 ◦C  for
10  min,  1  ×  SSC  at  37 ◦C for  2-times, 0.5  ×  SSC  at room  tem-
perature  for  10  min.  The  slices  were  dripped  with  DAPI  dye
solution,  incubated  away  from  light  for  8 min,  sealed  with
antifade  solution.  Finally,  the slices  were  observed  under
fluorescence  microscope  and  images  were  collected  (UV
excitation  wavelength  330---380  nm,  emission  wavelength
420  nm,  blue  light;  FAM [488]  green  excitation  wavelength
465---495  nm,  emission  wavelength  515---555  nm,  green  light;
CY3  excitation  wavelength  510---560  nm,  emission  wave-
length  590 nm,  red).
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Table  2  Correlations  among  the  expression  of  miRNA-29a-

3p, Ki67  and  E-cadherin.

Index  n Correlation  index  p-value

Ki67  40  −0.317  0.046a

E-cadherin  40  −0.429  0.006b

Spearman method was  used for correlation analysis of two varia-
bles.

a p  < 0.05.
b p < 0.01.

Immunohistochemistry  (IHC)

Expression  of  Ki67  and E-cadherin  in colonic  tissue  sections
was  assessed  by  IHC  as  previously  described.31

The  IHC results  were quantified,  and positive  scores  were
assessed  by the degree  of  staining  in  each  patient’s  tissue
sections.  The  mean  positive  intensity  of  the  measurement
area  is 0,  1, 2,  3  points:  negative  without  staining,  0-
points;  weak  positive  light  yellow,  1-point;  medium  positive
brownish  yellow  color,  2-points;  strong  positive  tan  count  3-
points.  The  positive  rate  of  cells  was  rated  as  0-points  for
0%---5%,  1-point  for  6%---25%,  2-points  for  26%---50%,  3-points
for  51%---75%,  and  4-points  for  >75%.  The  positive  compre-
hensive  score  was  staining  intensity  multiply  by  positive  cell
ratio  score.  The  expression  levels  were  determined  by  aver-
aging  the  positive  scores  for  six  fields  in tissue  sample.

Statistical analysis

We  used  X-tile  software  to  define  the expression  level of
miRNA-29a-3p,  divided  the samples  into  high  expression
groups  and  low expression  groups,  and  selected  0.027955
as  the  cut-off  value.

Qualitative  data  were  described  by  frequency  table.
Statistical  inference  of  qualitative  data  in  Table 1 was  car-
ried out  by  Chi-Square  test  or  Fisher’s  exact  probability
method,  and  p < 0.05  was  considered  statistically  significant.
Spearman  method  was  used for correlation  analysis  of two
variables  in Table  2  and  3, p <  0.05  and  p  <  0.01  were  consid-
ered  statistically  significant.  Including  the Log-rank  test  in
Kaplan-Meier  survival  analysis,  p < 0.05  was  considered  sta-
tistically  significant.  The  survival  time  ranged  from  the date
of  surgery  to  the date  of  death  or  to  the  time  of  follow-up.

Results

Expression of  miRNA-29a-3p  in  HPC  tissue samples

Fluorescence  probe  in  situ hybridization  was  used to  detect
miRNA-29a-3p  expression  in tissue  sample  from  40 patients
with  HPC,  and  the  expression  levels  were  quantified  as
shown  in  Fig.  1.

The comparation  of miRNA-29a-3p  expression  in
HPC tissues  and paracancer  tissues

The  expression  of  miRNA-29a-3p  was  detected  by  fluo-
rescence  probe  in situ hybridization.  We  selected  tissue

Table  3  Correlation  between  the  survival  time  and  the

expression  of  miRNA-29a-3p.

Index  n  Correlation  index  p-value

miRNA-29a-3p  40  0.388  0.013a

Spearman method was  used for correlation analysis of two varia-
bles.

a p < 0.05.

Figure  1 Expression  of  miRNA-29a-3p  in  hypopharyngeal  can-

cer tissue  samples.

samples  from  three  cancer  patients  with  high  miRNA-29a-
3p  expression.  As  shown  as  Fig.  2, Fig.  3 and  Fig.  4,  the
expression  of  miRNA-29a-3p  was  mainly  located  in  the  cyto-
plasm.  Combined  with  HE  is  staining  results,  miRNA-29a-3p
expression  level was  relatively  high  in non-cancer  tissues  or
cells  (including  red  blood  cells  and fibroblasts),  but  low  in
cancer  tissues.

The  association  between  the  expression  of
miRNA-29a-3p and  clinicopathological  features in
HPC

The relationship  between  the expression  of  miRNA-29a-3p
and  clinicopathological  features  in HPC patients  are  sum-
marized  in  Table  1.  A significant  correlation  was  observed
between  the  expression  of  miRNA-29a-3p  and  tumor  size
(p  < 0.05).  The  increased  expression  of  miRNA-29a-3p  were
related  to a  decrease  in tumor  cell  differentiation  (p <  0.01).
Moreover,  the expression  of  miRNA-29a-3p  was  negatively
correlated  with  the  T-stage  (p <  0.05).  MiRNA-29a-3p  expres-
sion  levels  in HPC patients  with  relapse  and  metastasis  were
significantly  lower  than  that  observed  in  HPC patients  with-
out  relapse  and metastasis  (p  <  0.05).  However,  there  was
no  significant  correlation  between  the expression  of  miRNA-
29a-3p  and  age (p  =  0.634),  smoking  (p  = 0.783),  drinking
(p  = 0.654),  N-stage  (p  > 0.05)  or  tumor  site  (p  >  0.05).

The  association  among  the  expression  of
miRNA-29a-3p,  Ki67and  E-cadherin  in  HPC  tissues

The  relationship  among  the expression  of  miRNA-29a-3p,
Ki67  and E-cadherin  in HPC  patients  is  summarized  in

404



Brazilian  Journal  of  Otorhinolaryngology  2023;89(3):401---409

Figure  2  The  expression  miRNA-29a-3p  in  hypopharyngeal  cancer  and  adjacent  normal  tissues  (Patient  1#).  Red  arrows  point  to

tumor interstitial  vascular  red  blood  cells,  and  yellow  arrows  point  to  tumor  cells.

Figure  3  miRNA-29a-3p  expression  in  hypopharyngeal  cancer  and adjacent  normal  tissues  (Patient  2#).  Red  arrows  point  to  tumor

interstitial vascular  red blood  cells,  and  yellow  arrows  point  to  tumor  cells.
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Figure  4  miRNA-29a-3p  expression  in HPC  and  adjacent  normal  tissues  (Patient  3#).  Red  arrows  point  to  tumor  interstitial  vascular

red blood  cells,  light  blue  arrows  point  to  fibroblasts,  and  yellow  arrows  point  to  tumor  cells.

Table  2.  The  results  showed  that there  were  significant  cor-
relations  between  the expression  of  miRNA-29a-3p  and Ki67
(p  <  0.05),  or  E-cadherin  (p  < 0.05).

The  association  between  the  expression  of
miRNA-29a-3p and the  survival time  of HPC

The relationship  between  the  expression  of  miRNA-29a-3p
and  survival  time  in HPC  patients  is  summarized  in Table  3.  A
significant  correlation  was  observed  between  the expression
of  miRNA-29a-3p  and survival  time  (p  < 0.05). Kaplan-Meier
survival  analysis  showed  that  the survival  time  of  patients
with  high  and  low miRNA-29a-3p  expression  was  significan-
tly  different  (Log  Rank  Chi-square  value  =  10.501,  p < 0.01),
and the  results  are shown  in Fig.  5.  These  results  showed
that  survival  time  of  HPC patients  with  high  miRNA-29a-3p
expression  was  significantly  increased.

The role  of combined  detection  of Ki67,
E-cadherin  and miRNA-29a-3p  in  the prognosis  of
hypopharyngeal  cancer

We  used  ROC  curve  to  analyze  the role  of  combined  detec-
tion  of  Ki67,  E-cadherin  and  miRNA-29a-3p  in the prognosis
of  hypopharyngeal  cancer  (Fig.  6).  The  results  showed  that
the area  under  ROC  curve  for  survival  of  patients  with
hypopharyngeal  cancer  by  Ki67  alone  was  0.599,  and  the 95%
Confidence  Interval  (CI)  was  0.421∼0.777.  The  area  under

Figure  5  The  survival  time  of  patients  with  high  and  low

miRNA-29a-3p  expression.

ROC  curve  by  E-cadherin  alone  was  0.509,  and  the 95% CI
was  0.325∼0.693.  Nevertheless,  the  area under  ROC  curve  of
combined  detection  of miRNA-29a-3p+Ki67+E-cadherin  was
0.659,  and  95%  CI  was  0.49∼0.829.  That  is  to  say,  the  area
under  the curve  of  the  combined  detection  of  the three
indexes  was  larger  than  that  of  the  single  detection  of  the
three  indexes.

Discussion

The  current  clinicopathological  staging  method  has  limi-
tations  in evaluating  the prognosis  of  HPC patients.  It  is

406



Brazilian  Journal  of  Otorhinolaryngology  2023;89(3):401---409

Figure  6  The  role  of  combined  detection  of Ki67,  E-cadherin

and  miRNA-29a-3p  in  the  prognosis  of  hypopharyngeal  cancer.

essential  to  explore  anew  molecular  marker  to  make  prog-
nosis  evaluation  more  reliable  and  accurate.  Our  results
demonstrated  that the  miRNA-29a-3p  levels  in HPC  patients
were  widely  associated  with  clinicopathological  characteris-
tics  representing  tumor  cell progression  and  poor  prognosis,
and  it  maybe  a potential  tumor  marker  to  evaluate  the  prog-
nosis  of  hypopharyngeal  carcinoma  after  surgery.

In  this  study,  fluorescence  in situ  hybridization  experi-
ment  and  HE staining  experiment  showed  that  miRNA-29a-3p
was  highly  expressed  in non-cancer  tissues  or cells,  mainly
in  red  blood  cells  or  connective  tissues,  and  relatively
low  in  cancer  tissues.  This  result  is  consistent  with  the
expression  trend  of  miRNA-29a-3p  in  other  types  of  can-
cer  reported  in previous  literature.10---30 Combined  with  the
clinical  data  of  patients,  the  results  showed  that  the expres-
sion  level  of  miRNA-29a-3p  was  negative  correlated  with
tumor  size,  tumor  ---  stage,  tumor  differentiation,  post-
operative  recurrent-metastasis  and  survival  time  of  HPC
patients  (p  <  0.05)  as  shown  as Table  2.  That  is  to  say,  HPC
patients  with  low  expression  of  miRNA-29a-3p  had more
tumors  with  a diameter  greater  than or  equal  to 4 cm,
poor  differentiation,  and these  patients  are more  prone
to  postoperative  recurrence  and  metastasis.  Survival  anal-
ysis found  that  the  survival  time  of HPC  patients  with  high
miRNA-29a-3p  expression  was  significantly  increased  and  the
prognosis  was  better.  However,  there  was  no  significant  cor-
relation  between  the  expression  of  miRNA-29a-3p  and  age
(p  = 0.634),  smoking  (p  = 0.783),  drinking  (p  = 0.654),  N-stage
(p  > 0.05)  or  tumor  site  (p  >  0.05).

It  has  been  reported  that  miRNA-29a-3p  is  closely  related
to  the  tumor  occurrence  and  development  through  various
mechanisms.10---30 MiRNA-29a-3p  inhibited  the proliferation,
invasion  and  metastasis  of  gastric  cancer  cells, and  the
expression  level of  miRNA-29a-3p  in  gastric  cancer  tissue
samples  was  significantly  lower  than  that  in adjacent  normal
tissue  samples.10,25 Inhibition  of  miRNA-29a-3p  expression
promotes  epithelial  mesenchymal  transformation,  and  long-
chain  non-coding  RNA  (lncRNA)  DUXAP8  was  negatively
correlated  with  miRNA-29a-3p  expression  in ovarian  can-
cer  tissues.11---13 MiRNA-29a-3p  has  a  low  expression  level in
liver  cancer  tissue,  plays  an important  role  in tumorigenesis,

invasion  and  metastasis,  and  down-regulates  hepatocellu-
lar  carcinoma  prognosis.14---18 MiRNA-29a-3p  inhibits  glioma
cell  proliferation,  migration  and  angiogenic  mimicry  for-
mation,  and  further  studies  confirm  that  roundabout1  is
a  direct  target  of miRNA-29a-3p.19,20 MiRNA-29a-3p  signi-
ficantly  inhibited  the proliferation,  invasion  and migration
of  breast  cancer  cells  and  promoted  apoptosis.21 MiRNA-
29a-3p  inhibits  the  proliferation  and  invasion  of  prostate
cancer  cells  and  induces  apoptosis.22 MiRNA-29a-3p  atten-
uates  colorectal  cancer  cell proliferation  by  targeting  down
ribosomal  S15A.23 The  expression  of miRNA-29a  is  low
in  radio-resistant  nasopharyngeal  carcinoma  tissues,  and
miRNA-29a  induces  the  radio-sensitivity  of tumor  cells  by
inhibiting  cell  viability  and  promoting  cell  apoptosis.24

MiRNA-29a-3p  inhibits  the  growth,  proliferation  and invasion
of  thyroid  papillary  carcinoma  by  inhibiting  the NF-kappaB
signaling  pathway.26 Compared  with  non-cancerous  tissues,
miRNA-29a-3p  expression  in renal  clear  cell  carcinoma  was
significantly  reduced.27 MiRNA-29a-3p  targets  downregula-
tion  of  Prominin1  in laryngeal  cancer  tissues  and cells
to  inhibit  tumor  proliferation.28,29 MiRNA-29a-3p  directly
targets  Smad  nuclear  reactive  protein  1 and  inhibits  the
migration  and proliferation  of  cervical  cancer  cells.30 It is
reported  that  patients  with  high  Ki67  and E-cadherin  positive
rate  had  faster  tumor  growth,  worse  tissue  differentiation
and  worse  prognosis.32---34 The  results  of  IHC  experiments
found  that  miRNA-29a-3p  was  significantly  negatively  corre-
lated  with  the  expression  of Ki67  and E-cadherin  (p  < 0.05),
that  is,  the high  expression  of  miRNA-29a-3p  inhibited  the
proliferation,  invasion  and  metastasis  of  HPC  cells.  Kaplan-
Meier  survival  analysis  showed  that  survival  time  of  HPC
patients  with  high  miRNA-29a-3p  expression  was  significan-
tly  increased  as  shown  as  Fig.  5 and  Table  3.  Moreover,  as
shown  as  Fig.  6,  ROC  curve  analysis  showed  that  combined
detection  of  miRNA-29a-3p+Ki67+E-cadherin  had  the high-
est  value  for  the prognosis  of  hypopharyngeal  cancer,  and
the  judgment  was  more  accurate,  which  could  provide  good
clinical  guidance.

It’s  worth  noting  that  the molecular  mechanism  of
miRNA-29a-3p  action  on the proliferation,  invasion,  and
metastasis  of  HPC  remains  unclear,  and  it needs  to  be  fur-
ther  studied  in  vivo  and in  vitro.  We  will  use  the  simulators
and  inhibitors  of  miRNA-29a-3p  transfected  into  HPC  cell
lines  to  explore  the effects  and  mechanism  of  miRNA-29a-3p
on  tumor  proliferation,  invasion,  and metastasis.  Moreover,
miRNA-29a-3p-related  signaling  pathways  will  be  further
studied  by  using  protein  chip  and other  technologies.

Conclusions

This  study  for  the first  time  found  the  relationship  between
miRNA-29a-3p  and the  occurrence  and  development  of HPC,
and  miRNA-29a-3p  maybe  a  valuable  prognostic  indicator  of
HPC.  This  study  will  contribute  to  the individualized  treat-
ment  of HPC,  which  improve  the treatment  strategy  and
prognosis  evaluation  system  of  HPC.
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