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Ohjective: To study the change of TIZ expression in epithelial grsrian cancer cells, Methods:
HO8910 cells were transinfected with siBNA to inhibit the expression of TIZ. pcDNA3.1-TIZ
vectoaa were combined to incresse the TIZ expression level. The eell viability, colomy forming
efficiancy and eycls distribution of HOR910, HOBY1O/NC, HO&S1 (WpcDNAS. 1-NC, HOEDIN TIZ-573
and HO8¥10WpeDNA3.1-TIZ were compared, and the invasion rate, migration mie and adhesion
rate between § groups of cella were compared, Besplis: Compared with those of HO8910, HOSS1Y
NG and HOS910WpeDNA2.1-NG, the cell viability, eolony forming efficiency and cell cycle
distribation of HO8910/ TIZ-573 wexe increased, while the indeves of HOBM0peDNA3.1-NC
wers decreassd with statistical significant diffsrence (P<0.05). Thens wee no stetistical significant
difference in the mvasion rate, migration Tate and adhesion rate hetween 3 groups of cells (P>0.0%),
Concluslons: The expression of TIZ can inhibit the proliferation of epithelial ovanan cancer

cells.

1. Introdoction

The epithelial ovarian tumor is a common malignant
gynecological tumar, sccupying 50%—70% of avarian tumors
0. With the advances in the modem cellular and molecular
biology, we have gained a deeper understanding in the
oceurrence and development of the epithelial ovarian
cancer. Considerable research has indicated that such a
tumor is the result of a combination of many genes and
factors in different elagest. TRAF—6 inhibitory zine finger
pratein (TTZ) belongs to the C,H,~type zinc finger protein
family, which can be comhined with the tumor necroaia
factor receptor—associated factor 6 {TRAF—6) to play a role
in the regulatioP4l. According to clinieal research, the
expression level of TIZ protein in the serum of patients
with ovarian malignant tumor was significantly higher than
the ame of patients with ovarian henign tumor and the one
of normal subjects, which indicates the high correlation

between the expresaion level of TIZ and the ovarian
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cancer®]. In this study, we observed the expression level of
TIZ gene in epithelial ovarian tumor cells (HO8910) to study
the effect of TIZ on the biological characteristies of tumor
cells.

2. Materials and methods
2. 1. Materials and reagents

The epithelial ovarian tumor cells (HO8%10) provided by
Shanghai 5XRio Bictechnology Co., Lid, was chosen as
the experimental subject. pGPUS/GFP/Neo interference
vector was provided by Shanghai GenePharma Co., Ltd.
pcDNA3.1 expression vector, TRIzol, propidium iedide (PD,
RPMI 1640 medium and liposome Lipofect AMINE™2000
were all purchased from Invitrogen, a brand under the
Life Technologies brand of the Thermo Fisher Scientific
corporation. cDNA synthesis kit was provided by MBI
Fermentas; DNA segment rapid purification recycle kit was
provided by Beijing Sunbiotech Co., Lid.; EZ.N.A.® Plasmid
Mini Kit I was provided by Omega Biotek. The fibronectin
(FNy, tanswell chamber and artificial basement membrane
mgtrigel were all provided by Coming Costar, Escherichia
coli (E. cold) DH-5 a was preserved in this laboratory.
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2.2, Determination of TIZ expression level in HOB910 cell
lines

TRIzol reagent was ueed to exiract mRNA of HO8910
cells for the reverse transcription. <DNA amplification was
performed with the reaction system of 25 L, The reaction
conditions were the degeneration at 94 C for 5 min, at
94C for 1 min, at 5 °C for 1 min and at 72 °C for 1 min, 35
times of sequence cyclea, extension at 72 "C for 5 min and
the preservation of product at 4 °C. The electrophoretic
determination of PCR products was performed using 1%
agarose: gel, All the ahove primers were synthesized by
Sangon Bictech (Shanghai) Co., Ltd.

2.3. Interference of small RNA in TIZ expression

Three sepgments of amall interfering RNA (2iRNA)
were degigned and synthesgized according to the mRNA
sequences of TIZ in GenBank: the upatream segment of
TIZ—554 was 5 —CACCUAACUCGACAUGAAATT-3" and the
downsiream one was 5 -UUUCAUGUCCAGUUAGGUGTG-3;
the upstream esegment of TIZ-573 was 5'-
GAAAUUAUACCAAGGUGAATT-3" and the downstream
one was 5'—UUCACCUUGGUAUAAUUUCTT-3";
the upsatream segment of TIZ-620 was 5" -
GCUGUUAACCAAUCUUCAATT-3" and the downstream
one was 5'—-UUGAAGAUIJCCImAACAGCTT-3".
Negative contzol {NC): the upstream segment was 5'-
UUCUCCGAACGUCUCACGUTT-3" and the dowrstream one
was 5 —ACGUGACACGUUCGGAGAATT-3", All the above
sequences were synthesized by Shanghai GenePharma Co.,
Ltd.

TIZ-554, TIZ-573, TIZ-620 and negative conirel saequences
were combined with T4-DNA ligase and pGPUS/GFP/Neo
interference vectors reapectively. E. cali DH-5 o compstent
cells were transformed by products respectively, The
bacterial flora was screened using 100 ¢ giul. ampieillin
and it was cultured for amplification. The plasmid was
exiracted and PCR and double resiriction enzyme digestion
were performed again. The positive recombinant plasmid
was used for bi—directional sequencing of DNA.

HO8910 cells were transfected uging the recombinant
plasmids of TIZ-554, TIZ-573, TIZ-620 and NG, named as
HO3910/TIZ-554, HO8910/T[Z-573, HORS1O/TIZ—620 and
HO8910/NC respectively. The above cells and untreated
HO8910 cells were compared for the expression level of TIZ.

2.4, Upregulation of TIZ expression via in vitra trangfection

PLR product and peDNA3.1 vector were both treated
by double digestion of FamH I and EcoR 1 and the
products of digestion were separaied. Target fragments
wate tocovered and purifisd. And the recombinant plaamid
was constructed, T4-DNA ligase was used to combine
the vector and the target gene. E. eoli DH-5 o competent
cells were transformed by the product (peDNA3.1-TIZ).

The extraction and detection of recombinant plasmid were
the aame as ahove. HO8910 cells were transfected using
peDNA3.1-TTZ plasmid and pcDNA3.1 plasmid, named as
HO8210peDNA3.1-TIZ cell and HOBS10/peDNA3.1-NGC cell
respectively, mRNA of untreated HO8910 cells, HOZY10/
pcDNA3.1-TIZ cells and HO8910/pcDNA3.1-NC cells wos
extracted respectively and RT-PCR was used to detect the
expreagion level of TIZ in cells.

2.5. Detection of cell viabilizy by MTT method

Colls in the logarithmic phase were taken to prepare the
single cell suspension, with & cell density of 1x10°%mL, &
total of 100 M L of eell suspension were added in the 24—well
plate, with 3 repeated wella. The control group was aet with
100 ¢ L of medium in each well. A total of 100 # Lof 5 mg/
ml MTT solution wae added in each well and incubated at
37 °C for 4 b. The liquid was removed, 500 1 L DMSO was
added in each well and oseillated for 10 min, Absorbance (A)
value was measured at 450 nm and the growth curve of cells
was drawn.

2.6 Colony formation assay

Stably transfected cells were chosen to prepare the single
cell suspension. Cells were seeded in the 24—well plate, with
100 cella in each well. The 24—well plate was gently shaken
to achieve the uniform distribution of cells. Cells were put
in the thermotank of 37'C with 5% CO, volume fraction for
the culture of 5~7 days. After the culture, cells were washed
using PBS, Cells were stained by Giemsa. The number
of coleny forming units was counted under the optical
microscope. A total of 15-50 cells were taken as a colony.
The equation was an follows: Colony—forming efficiency (%)
= Number of clones / Number of incculated cells % 100%.

2.7, Determination of changes in cell cycle wing flow
cytometry

Cells were taken in the logarithmie phase to prepare the
single cell suspension. A total of 15 mL of 95% ethanol
solution pre—cooled sl =20 T was added and fized at
4 °C for 1 h, The ethanol solution was removed using the
centrifugal method. The cell density was adjusted to 1x10%mL,
digested using 50 ¢ g/mL RNA enzyme for 2 min and
sirained by using 50 ¢ g/ml. PI away from light for 30 min.
The content distribution of DNA was analyzed by using flow
cytometry, as well g the proportion of cells in phases of Gf
G, GpM and 8, The proportion of cells in the phase of GG,
was taken ax the indicator to reflect the proliferation ability
of cella.

2.8, Changes in in wiro invasion and migration

Polycarbonate membrane filter of Transwell was treated
using PBS with § p g FN. A total of 50 ¢ L of 1.25mg/
mL matrigel was added in the upper cavity. The treated
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Transwell was incubated at 37 C for 4—5 h, The cell
suspension was added in the upper and lower cavity. After
24 h, MTT method was used to detect D value of adhesion
cells in upper and lower cavitiea at 450 nm. The equation
wag a8 follows:Invasion mate (%) = Dy, of Cells in lower
cavity/D, o, of cells in upper cavity x 100% (51,

Except the addition of matrigel, the determination of in
vitro migration was gimilar with the in vitro invasion arsay.
Migration Tate (%) = D, of cells in lower cavity/D g, of
cells in upper cavity x 100%51.

2.9. Changes in in vitro adhesion ability

The 96—well plate waa takemn, and 50 ! L of 20 mg/L FN was
added in each well, allowing it to air dry on the clean bench
over the night, and then the plate wans put in the refriperator
at 4 °C. Before using, it was used by PBS twice. The binding
site was closed, the cell suspension was added, cultured for
1 h and washed by PBS to remove the unadhered cells, MTT
method was used to detect I value of adhesion cells in upper
and lower cavities at 450 nm. Adhesion rate (%) = D,y of
adhesion cells in experiment group/D,y, ., of adhesion cells
in control group % 100%I6l. Repeat the procedures 2.4-2.8)
for three times.

2.10. Statistical analysis

Statistical analysis was performed by using SPSS15.0. The
mensurement data were expressed as meantsd. The one—
way ANOVA was wsed to analyze the difference between
groups, while the analysis of variance with repeated
measures wag used in comparison of cell viability at
different times, P<0.05 indicating the statistical significant
difference,

3, Results

3.1. Determination of siRNA interference efficiency

Compared with NC sequence transfected cells, the
expression level of TIZ in thres siRNA transfected fragments
of TIZ-554, TIZ-573 and TIZ-620 was gignificantly
decreased (P<0.05); the expression level of TIZ in TIZ-573
transfected eells was significantly lower than others (P<0.05).
There was no statistical difference in the expression level of
TIZ between HO8$1W/NC and HO8910 (P>»0.05), as shown in
Figure 1,

Table 1

l.'ulml_'- h.’lJ'Hlil'lIL" :'ft[ri:'m'}. of different cells ‘Iﬂt'il]li:‘-‘-llj_

B TLZ expression

111m

HOE9 10 HOBS1IOYNE HOR9 10/ HOR9 10 HOE910¢
TIE-554 TIE-573 TIZ-620

Figore 1. Expreasion level of TIZ in diffarent calls.

3.2. TIZ expression in peliNA3. 1-TIZ transfecied cells

There was no statistical difference in the TIZ expression
between HO8910 and HO8910/peDNAS. 1-NC (F>0.05),
but TIZ expresgion in HO8910/pcDNA3.1-TIZ cells was
aignificantly increased (P<0.05), as shown in Figure 2.

I'lE expression

o !
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i

HO8910 HOS910/pcDNAST-NC HOSO1OPCDNAS1-TIZ
Figure 2. Expresston level of TIZ in different cella.
3.3, Effect of TIZ expression on cell viability

TIZ-57381RNA fragments with the best interference
effect were chosen for the study. There was no statistical
difference in the cell viability between HO8%10, HO8910/
NC and HO8910/peDNA3.1-NC (P>0.05). The cell viability
of HO8910/ TIZ-573 was significantky increased, while the
one of HOBY10/peDNA3.1=TIZ was significantly decreased
(P<0.05), as shown in Figure 3.

3.4. Effect of TIZ expression on colony forming efficiency

There was no statistical difference in the colony forming
efficiency hetween HO8910, HOE910/NC and HO8910/

Cell Number of seeded cells Colony forming efficiency (%)

HOR910 100
HOR910/NC 100
HOR910/peDNA31-NC 100
HOR910/ TIZ-573 100
HOR91(/peDNAZ1-TIZ 100

59.23+4.15
59.11+4.22
58.88+3.97
84.12+7.45
41.55+2.43
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pcDNA3.1-NC (P>0.09). The colony forming efficiency
of HO8910/ TIZ-573 cell was increased, while the one
of HOB910/pcDNA3. 1-TIZ cell was decreased, with the
statistical difference (P<0.05), a8 shown in Table 1.
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Figure 3. Growth curves of different cells.

3.5. Effect of TIZ expression. on cell cycle

There: was no statistical difference in the percentage of
ecells in different phases between HO8910, HOBHONC and
HO3910/pcDNA3.1-NC (F>0.05). Cella of HO8910/ TIZ-573
in the phase of GG, were significantly increased, while
cells of HO8510/pcDNA3.1-TIZ in the phase of GG, were
significantly decreased (P<0.95), as shown in Table 2.

3.6, Effect of TIZ expression on in vilro insasion, migration

There was no statistical difference in the ir sitro invasion
rate, migration rate and adhesion rate between HOB910,
HO8910/NC, HO8910/peDNA3,1-NC, HO8910/ TIZ—573 and
HOR9104peDNA3.1-TIZ (P>0.05), as shown in Table 3.

4, Discassion

According to the clinical studies, the expression level of
TIZ protein in the serum of patients with ovarian malignant
tumor was significantly higher than the one of patients with
ovarian benipn tumor and the one of normal subjects, which
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indicates the high correlation between the expression level
of TIZ and the ovarian cancer. In this gtudy, we used siRNA
to interfere with the expreasion level of TIZ in HO8910
and then constructed the expreasion vector to increase the
eapresgion level of TIZ. Relying on the in wiro experiment,
we studied the effect of change in the sxpression level of TIZ
on the biological characteristics of epithelial ovarian tumor
cells (HOR910).

In the study, compared with that in transfected cells of
NC sequence, the TIZ expreagion in three segments of cells
transfected by siRNA, namely TIZ-554, TIZ-573 and TIZ—
620, was significantly decreased, while the transfection
efficiency of TIZ-573 was the highest; the TIZ expression
in HOR910peDNA3.1-TIZ cell was significantly increased,
which indicates the success of interference in the TIZ
expresgion in HO8210.

TIZ-573siRNA segment with the best interference effect
was selected for the further study. The cell vishility, calony
forming efficiency and cell cycle of HO8910, HOR91O/NC,
HOg810/peDNA3.1-NC, HO8910/ TIZ-573 and HO8910/
peDNA3.1-TIZ were compared and then the proliferation
ability of different cells was evaluated. Compared with that
of HO8910, HO8%1WNC and HO8910/pcDNA3.1-NC, the cell
viability of HO3910/ TIZ-573 wna increased, as well as the
colony forming efficiency and the numhber of cells in the
phase of G,fG,; while the cell viahility of HOBS10/eDNA3. 1
TIZ wana decreased, as well as the colony forming efficiency
and the number of cells in the phase of Gy/G,. Tt indicates
that the expression of TIZ inhibits the proliferation of
spithelial ovarian cancer cells. TIZ is just like the hospital
of zine finger protein KRAB family. Such kind of protein
all playa a critical role in the embryonie development,
transformation and differentiation of cells and the regulation
of cell eyclea(7.4. The mechaniam for TTZ to inhibit the
proliferation of tumor cells has not been clear, but some
ressarch has indicated that it can sffectively inhibit the
TRAF-6 mediated signal transduction, It combines with N
terminal of TRAF—6 to change the protein conformation of
TRAF-6 and then blocks the transduction of downsatream
signals®l. The TRAF—6 mediated signal tranaduction is

Table 2

Cell (':\.('li‘ of different cells (mean+sd, %).

Cell GG, G+M 5
HOR910 47.22+5.18 31.66+3.55 24.58+2.17
HORI10/NC 48.12+5.01 27.98+3.14 25.55+2.09
HOB91(/peDNAZ1-NC 48.85+5.52 20.13+3.33 23.82+2.23
HOB91(W T1Z-573 35.67+3.38 24.45+2.35 41.24+5.64
HOB91(WpeDNAZ 1-TLZ 65.88+7.02 17.534+1.97 18.65+]1.88
Table 3

In vitro invasion, rJIiI‘_'liI”Ul'I and adhesion of different cells I:llll'dﬂi:—'ll_ o).

Cell Invasion rate Migration rate Adhesion rate
HOR910 45.25+4 87 53.16+5.13 04.62+7.65
HOR910/NC 45.82+4.47 55.42+5.67 65.53+7.43
HOB91(WpeDNAZ. 1-NC 44.72+4 85 54.76+5.44 63.88+6.92
HORI1WTIZ-573 47.71+5.02 56.82+5.65 67.03+8.22
HOR91(/peDNAJ1-TIZ 44.12+4.28 52.97+5.21 63.37+7.14
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relatively complicated, mainly including two ways(iol: (1)
TRAF—6—mitogen—activated protein kinase kinase (MAPKE)
—+mitogen—activated protein kinase (MAPK); {2)TRAF-6
—MAPKK—nuclear factor KB (NF— xk B). The downatream
sigual proteins involved in the above twoe ways, such as JNK,
P38, ERK1/2, C-FOS and NF- x B, are all closely related to
the occurrence and development of ovarian cancer1,12], By
blocking the TRAF—6 mediated signal tranaduction, TIZ can
significantly inhibit the expreasion of the above proteins and
thus inhibit the proliferation of epithelial ovarian cancer
cells (HOR910).

I this study, there was no statisticel difference in the
invasion rate, migration rate and adhesion rate between
HO8910, HORS10/NC, HO8910/peDNA3.1-NC, HO8510/
TIZ-573 and HO8910/pcDNA3.1-TIZ, which indicates that
there is no sipnificant effect of TIZ expression on the in
tiiro invasion, migmtion and adhesion of epithelial ovarian
cancer ¢olls. The invasion sbility of ovarian malignant
tumor was relatively strong. 76% disgnosed patients had a
wide migration of the abdominal cavity, the pelvie plant
and the liver substance or the pleura and the brain(13L The
migration i the result of comhination of cell adheaion and
new blood veseels. Presently, there has been oo definite
conelusion on the correlation between TIZ expression
and the spread and migration of epithelial ovarian tumor,
Some research indicated that in the TIZ-mediated signal
tranaduction, there was a high correlation between the cell
factors of lysophosphatidic acid, matrix metalloproteinases,
urokinaee—type plasminogen activator, vascular endothelial
growth Tactor and intercellular adhesion molscule and
the invasion and migration of ovarian cancer(14,15], The
downatream signal molecules of TIZ expression had a
negative feedback to the expression of TIZ, which then
decreased the expressicn level of TIZ and weakened the
inhibition ability; the decrease in the expression level of TIZ
would aleo inhibit the activation of downstresm signaling
pathways to deactivate the signal molecules related to
the invasion and migration of tumer and then decrease
its invasion ability(16,17]. Anyway, TIZ possesses the dual-
direction regulation on the invasion ability of H08910. In
conclusion, this study indicates that TIZ expression can
inhibit the proliferation of spithelial ovarian tumor, but has
no abvious effect on the invasion ability of tumer,
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