488

Aslon Pucifie Jouiual of Tropdeal Midicine (30141488491

Asian Pacific Journal of Tropical Medicine

Joumal homapagemwww sleavier.camylocate/apitin

Cantanis lists available ot SciancsDiract

Document heading

doi; 10.1016/51995-7645(14)60080-8

Effect of WINT5A on epithelial-mesenchymal transition and its
correlation with tumor invasion and metastasis in nasopharyngeal

carcinoma

Hong—Hai Zhu', Xiao—Yuan Zhu’, Ming—Hui Zhou", Gen—Yang Cheng’, Wei—Hua Lou’

Rhinology of the Firss Affiliased Hoapital of

{niversivy, Zhengshou 450052, Henan, China

Zhengzhon
Depam of Uholaryngology-Head and Neck Surgery, the First Affiliated Hospical of Zhengzhou Universicy, Zhengzhou 450052, Henan, China
*Department of Nephrology of the First Afftlioled Horpisl of Zhengthou University, Zhengzhou 450052, Henan, China

ARTICLE INFO

ABSTRACT

Article history:
Reowmived 10 Deceenber 2013

Received in revised form 15 Jaary X014
Accepted 15 March 2014

Avzilable mlina 20 June 204

Ezywards:
WNTSA

Eplthahal—muanchymnl ransition

1, Iniroduction

Ohjective: To investigate the cerrelation between nascpharyngeal carcinoma cell WNTSA and
epithelial-mesenchymal transition (anty'metastasia, and investigate ite possible mechanisms,
Methods: RT-PCR and gene tranafaction wers used to detact the expression of nasopharyngeal
cmmmceﬂmsm‘sﬁandmﬂawd:ﬁmms—ﬂ' Transient tansfection of NPG eell
line 5—4F was determined hy liposome of with WNTSA gene. The differential expressiona
of WNTSA and EMT—selated factom in cells before and after tanafection were detected by RT-
PCR. Cell seratch assay and Trowwell assay were weed o deteet the motility abdlitien of cellls
hefors and after S—8F transfection. Resnlte: The expreamions of WNTSA and EMT related factora
tateix metalloproteinase—2 of the WNTSA tmslerted proup in the nasopharyngeal careinoma
oell Ime 5—4F were highes then the hlank control gromy and the smpty veotor traneferred group,
mdﬁemﬁrmﬂlwiﬁﬁmﬁmﬂenedmpmhghﬂthmthnmthﬁhhnkmm
group and the empty vector tansferred group, while the expressions of EMT related factom
E—cadherin wera lower than that in the hlank sontrel group and the smpty vector transferred
group, and the transfer ability of the WNTSA tranaferred group was higher than that in the
blank eontol group and the empty veetor tansferred group, Conclusions: In nasopharyngeal
carcinoma cells, WNTSA can regulate the cplthehnl—meucnchymul transition and affect the
ability of tuimor irvasion and metestasis of carinoma,

family memhers play an exiremely important role in many
physiological and pathological processes23], it also playa
an important role in the epithelial-mesenchymal transition

Nasopharyngeal carcinoma is one of the common head
aid neck concer which had high malignant degree; over
95% of this disense are poctly differentiated carcinoma, The
patients had a tendency of cervical lymph nodes metastasia
in their eatly stage, then the disease systemic spread and
the prognosis is poot(1l Cutrently because of its sensitivity
to radiothetapy, radiotherapy should be considered as a
standard strategy, but the 5—year survival rates are still
low, so understanding the pathogenesis of nasopharyngeal
carcinomsa and the metastasis and invasion of NPC has
become a research hotepot. WNTSA as an important Wnt
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of tumors growth and developmentl+-6l. This study used
RT-PCR and gene tranafection to investigate the effect of
WNT5A on the process of nasopharyngeal carcinoms cell
proliferation, differentiation and invasion and metastasis,
and investigate its posaible mechanisms,

2. Muterials and methods
2.1. Materials and reagenty
Human nesopharyngeal carcinoma cell line 5—8F was

purchased from the Cell Center of XX University.
Agarose, ethidium bromide (EB), chloroform, iscamyl
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aleohol, ethanol, isopropancl were provided by the
laboratery, Trizol, DEPC purchased from PBL Biotechnology;
RT-PCR kit was purchased from TeKaRa Biotechnology
(Dalian) Co., Lid.: WNT54A, E—cadherin, MMP-2 and
GAPDH mRNA PCR primers were purchased from Wuhan
Boster biotechnology company, Transwell chambers were
purchased from Sigma—Aldrich Company, plasmid pSUPER
RetroWNTSA-RNAi was purchased from BD Biosciences,
PCR amplification icycler type (invitrogen; United States),
DC2000 gel imaging analyzer Qiagen, Germany).

2.2, Cell culture

After isolated human nasopharyngeal carcinoma cell line
5-8F, the cells were placed in DMEM culture medium with
10% fetal bovine serum, 100 U/mL penicillin and 100 UL
streptomycin, 2 mmol/L glutamine, then placed in 5% CO,
37 *C constant temperature incubator. The medium was
changed every other dayand wea divided inta three groups
1 d before transfection, WNTSA transferred group, the blank
control group and the empty veotor transferred group,

2.3, WNTSA-RNAI mangfaction

WNT5A full-length cloning was used as a template to
amplify the coding frame sequence in GenBank, The gense
strand: CAT CGA AGG TGG AAC TGC A, anfizense strand:
GCA AGT TGG TAC AGG TCA ACA, The digestion site of
BgIll and HindIll were arranged at 5 and 3’ ends of the
oligonucleotide chain respectively. The WNTSA targeting
shRNA sequences were cloned into the vector plasmid and
mized. The mixture was added to the cells and incubated at
Toom temperature,

2.4, RT-PCR

Conventional method trizol reagent was applied to collect
cells in each group, 2 ug RNA volume was caleulated
according to the concentration, and reverse transoription was
carried out according to the process of reverse transcription
kit. Primers were as follow: WNTSA (273 bp) upstream
primer sequence: 5'—~CTTCGCCCAGCTTGTAATTGAAGC-3,
downstream: ¥ —-CTGCCAAAAACAGAGGTGTTATCC-Y,
WNTS5A reaction conditions: 94°C 1 min, 94°C 308 —
58°C 308 — 72°C 45 g, 35 cycles of amplification. E—cad
(497 bp) upstream: 5’ -GCGTCTTGCTATGTTIGCC-3,
downstream: 5 —GTTCOGCTCTGTOTTTGG-3", reaction
conditions: affer denagturation at 95°C for § min, 95°C
denaturation 30 5 — anneal at 60°C for 30 s = extended
at 72°C for 40 s, 35 cycles of amplification, MMP-2 (225
bp) upstream: 5" —AGATCTTCTTCTTCAAGGACCGGTT-3,
downstream: 5’ -GGCTGGTCAGTGGCTTGGGGTA-3,
reaction conditions: after denaturation at 5°C for § min,
95°C denaturation 30 & — anneal at 63°C for 30 s —
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cxtended at 72°C for 30 8, 35 cycles of amplification.
Internal reference sequence was GADPH (452 bp) upstream:
5 -ACCACAGTCCATGCCATCAC-3, downstream: 5 -
TCCACCACCCTGTTGCTGTA-3, synthesized by Shanghai
Biological Engineering Co., Ltd. It was amplified by the
PCR instrument, the optical density of each bands was
analyzed. Internal reference GADPH optical density was
used to standardize the absorbance values of WNTSA, E—cad
amnd MMP-2 mBNA, the relative content of WNTSA, E—cad,
MMP-2 mRNA expression was abtained.

2.5, Sermch adhesion ten

Cells were seeded at logarithmic growth phase in 24—
well plate, 5 x 10° each well. When the cells grew to 100%
confluence, 1-2 gtraight lines were drawn for the cells in
each well with 10 # L pipette tip. Cells were cultured in cach
group, photographed at 0, 12, 24, 48 h and the difference
gpeed of cell damage repair was observed.

2.6. Transwell experiman:

Human nasopharyngeal carcinoms cells were collected in
logarithmic growth phase and washed with PBS. The single
cell auspengion was obtained, Cell density was adjusted to
1 x 1(F/mL, 200 1L was taken respectively then added to
cach Trangwell chamber, The Transwell plate was cultured
in 5% CO; 37°C for 10-14 days. After 3 days they were
replaced with fresh eulture medium, the cells at the surface
of upper chamher were wiped off, fixed with alechol and
HE stained. 10 fields of vision were selected randomly from
each slice (<200, the number of cells at lewer chamber were
counted and the result was expressed as mean value.

2.7. Searistical analysis

The data were analyzed by SPSS 16,0 statistics software
and the measurement data were expressed as mean+SD
values, i—test was used and One—Way ANOVA was applied
in the comparizon between groups, P<0.05 has statistical
gigmificance.

3. Results
3.1 Detection of WNTSA rangfection

Retrovirug infection method can sucocssfully construct
the NPC cells which can transfect WNTSA plasmid, the
transfection efficiency were 80% to 90%, RT-PCR reaults
ghowed that the WNTSA expression of nasopharyngeal
carcinoma cells which with WNTSA gene plasmid was

gigmificantly increased.
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3.2. WNT3A, E—cad, MMP—2—relaged factor exprestion in
the eells of each group

MRNA was extracted according to previcusly methods and
Semi—quantitative assay of mRNA was used. The average
values of WNTSA, E—cad, MMP—2 expreasion levels by semi—
quantitative analysig in the WNTSA transferred group, the
blank contrel group and the empty vector iransferred group
wete: shown in Table 1. The WNTSA and MMP-2 expresaions
of the WNTSA transferred group were significantly higher
than the blank control group and the empty vector
transferred group, and the differences had statistieal
gigmificance (P<0.05), The E—cad expression levels of the
WNTSA transferred group were significantly lower than the
blank control group and the empty vector transferred group,
and the differences had statistical significance (P<0.05).
The WNT5A, E-cad, MMP-2 expression levels of the blank
control group and the empty vestor transferred group showed
no significant difference (P> 0.08 Fignre 1),

I'able 1
WNTSA, E—cad, MMP-2 mBENA expression in the cells of each
group.

'[.:JIIUIF

WNTSA
0.42+0.11
|"_||I]J[§. vector transferred 0.400.10
ELLLEINT 1

WNTSA rransferred ErOUp |.?31{j_24.'

l"‘.—l'i.lll
0:55+0.07
0.56+0.08

MMP-2
(1.38=0.12
400,10

Blank control group

0.32+0.08  1.78£0.24

Nuote: :I:l'ﬂlllll':ll'l'll with hlank eontrol Eroup. P05 l'll|!1|JEII'1'I.|. with

emply veclor lunsferred group, P<0.05.
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Flgure 1. WNT5A, E-cad, MMP—2 mRNA sxpression in the calla of
each grouap.

A: the blank control group: B: the empty vector transfesred group; C:
the WNTSA transferred group.

I'able 2

Transfer ability of cells in each group.
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3.3, Serawch adhesion test 1o detecs the trangfer abilizy of cells
in each group

The mipration distance changed with different period
of time of cells in each group. After 48 h, the migration
distance of the WNTSA transferred group was significantly
higher than the blank contrel group and the empiy veetor
transferred group, scratch wounds have covered 80% to 90%.
Scratch wounds of the blank control group and the empty
vector transferred group were only 40% to 60%, and the
differences had statistical significanee (P<0.05) Table 2).

3.4, Transwell invasion assay

Under the 200 times microscope, compared the number
of cells that entered the lower chamber of Tranawell
between any two proups, the number of NPC in the WNTSA
transferred group waa the most (85.58+9.86), and the
invasion and metastases ability was the highest, which were
significantly higher than thet in the blank control group and
the empty vector transferred group, and the differences had
statistical significance (P<0.05). The blank control group
{(55.4746.72) and the empty vector transferred group (52.36+
6.54) showed no significant difference (P>0.05).

4. Driscussion

WNT5A gene is located on buman ehromosome 3p14-p21,
which plays its rele in many physiclogical and pathological
processes by autocrine or paracrine, eapecially in the
development of normal structure and tumor. Recent studies
have found that WNTSA have different effect on different
types of tumors, and its mechanism remains unclear in
NPC formation. Epithelial-mesenchymal transition is an
imporiant pathogenesis of tumor invasion and metastazis(7L
EMT was originally used to describe the evolution process
of interstitial cells during the developmental atages of
emhryo, which has been demonsirated to play a decisive
role in tumor invasion and metastasisif]. But there are less
reports on whether EMT is involved in the cccurrence and
development of NPC and whether WNTSA is involved in the
regulation of EMT. E—cad, MMP-2 play a more important
role in the regulation of EMT.E—cad is a class of cadherin
with deeply—research. This is because it is cloaely related
with tumor invasion and metastasis, which can suppresse

g :'\vli:_Llcllitl:_r cells aecounted for serateh wonnd area (%)
Group -
Oh [2h 24 h 48 h
Blank control group ) 6.34+1.59 17.84+3.62 48.67=7.62
Empty vector transterred group 0 6.23+]1.44 18.35+4.23 49.39+6.85
WNTSA translered group 0 10.46+2.76" 29.58+5.38° 87.45x12,54™

Mite: Hvnlt'l]\ul'l-d with the hlank contral sroup, P0L05;

'c'mrlp.ln'll with the “mply veolor transferred grougp, P05,
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the tumor invagion and metastasis in many stepals],

MMP-2 gene as one of the most important MMPs can
degrade a variety of ECM components, which play an
important role in the invasion and metastasis of tumor
cells, including the degradation of extracellular matrix
membrane effective components, regulating czll adhesion
and tigsue remodeling and wound healing. There is an
inhihition or antagonism[10.11] between the two. In this
study, RT-PCR and gene trangfection methods were used
ta detect the WNTSA, E—cad MMP-2 mRNA expression
in the nasopharyngeal tizssues or eells, the results showed
that the epithelial marker E—cad expression was decreased
in nasopharmgeal carcinoma, while WNTSA and MMP-2
expression were increased in the nasopharyngeal
carcinoma, WNTSA transfection can lead to E—cad, MMP—2
corresponding changes, that suggested WNTSA may be
invalved in the development and progression of NPC.
Because E—cad decreased, the tightness between cells
will reduced and the cells casy to escape or metastasis
and the cell palarity disappears. The MMP-2 i3 increased,
which further lead to the disintegration between cells and
cytoskeletal rearrangement, cell motility enhanced12] These
regults illustrate that WNTSA involved in the invasion and
metastasis of the EMT, which s consistent with the reports
of Polakia P, therehy contributing to the results of NPC
mytastagislly],

EMT occurrence involved in multiple signaling pathweys,
the specific mechaniam is atill unclear,

In this study, the scratch test and Transwell invasion
assay confirmed nasopharyngeal carcinoma cells have
strong athletic ability in tumor pathogenesie. The invasion
progreas of cell lines with WNTSA transfection increazed
with the increased expression of WNTSA and the extension
of time. It iz congidered that WNTSA and EMT—related gene
expression E—cad, MMP-2 is closcly related and there is
an interaction, they play an important role in the regulation
of cell movement, Some scholars believe that WNT3A
leading to EMT change by adjnsting the molecular signaling
paithwayit4,1s]

In summary, WNT5A involved in the invasion and
metastasis of nasopharyngeal carcinoma EMT regulation,
WNTSA can regulate the expression of E—cad and MMP-2 by
targeting and promote the tranafer of EMT to nasopharyngeal
carcinoma .The specific mechanism remains unclear. The
regulation of various signaling pathways and changes of
eytokine levels between each other still need to further
explore, It can provide experimental data for the study
of WNTSA inhihitor and the molecular mechanisms of
nagopharyngeal carcinoma metastasis treatment,
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