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Effect of CD147 monoclonal antibody on paclitaxel resistance
in HCE]1 multicellular spheroids

HU Yun, WU Yilin

Department of Gynecology and Obstetrics, Second Xiangya Hospital , Central South University , Changsha 410011, China

Abstract; Objective To investigate the effect of CD147 monoclonal antibody (mAb)
on the natural resistance to paclitaxel (TAX) in the human cervical cancer line (HCE1) mul-
ticellular spheroid (HCE1/MCS) model and if CD147 mAb can reverse the HCE1/MCS re-
sistance to TAX. Methods HCE1/MCS was obtained by liquid overlay and rotating tech-
nique. HCE1/MCS morphological changes were observed before or after the interference of
CD147 mAb. The effects of TAX on HCE1/MCS (including inhibition ratio, IC50 and index
of multicellular resistance) before or after CD147 mAb treatment were determined by the
method of WST-1 and the inhibition ratio curve was mapped. Cell cycle and apoptosis were
detected by flow cytometer (FCM). The expression of CD147 and P-gp of both HCE1/MC
and HCE1/MCS was detected by immunocytochemistry. Results HCE1/MCS was estab-
lished successfully. CD147 mAb could inhibit HCE1/MCS from forming spheroids. CD147
mAb could enhance the sensitivity of HCE1/MCS to TAX. IC50 in different concentrations
of CD147 mAb (5,10,20 pg/mL) HCE1/MCS group were (40. 3143, 73), (32.43+1.56),
and (30. 69+1. 01) pg/mL. CD147 mAb resulted in G,/G, arrest in HCE1/MCS. CD147
mADb of low concentrations (0—10 pg/mlL) caused a dose-dependent inhibition of HCE1/
MCS (P<C0. 05). Combined with TAX, CD147 mAb could also induce HCE1/MCS cell cy-
cle arrest in both G, /S and G, /M stage. The expression of CD147 and P-gp was consistent in
HCE1/MCS groups. Conclusion CD147 plays an important role in muliticellular resistance
of cervical cancer and inhibition of CD147 can synergistically reverse the multicellular drug
resistance (MCR) in cervical cancer. The MCR of HCE1/MCS mediated by CD147 is related
to P-gp.
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Drug resistance and tumor metastasis are
the 2 main causes of treatment failure and mor-
tality in cancer patients. These 2 properties of
malignant tumors have been studied extensively
and there are evidences suggesting functional
linkage between the 2 phenotypes-™?. CDI147 is
the major stimulator of matrix metalloproteinas-
es (MMPs). Up-regulation of CD147 has been
reported in many multidrug resistance ( MDR)

B, MDR is often associated with overex-

cancers
pression of P-glycoprotein (P-gp). a transmem-
brane, adenosine triphosphate (ATP)-dependent
P-gp
substrate drug can greatly upregulate the expres-
sion of CD147 and MMPs in MDR cancer cells,
enhancing the tumor metastatic capability. Inhi-

bition of CDI47 gene expression via RNAi could

transporter encoded by the MDRI gene.

increase chemosensitivity to paclitaxel (TAX) in

the human ovarian cancer cell line™,

However,
these researches were monolayer cell cultured in
vitro, It is still unclear whether it has the similar
response in vivo. In the meantime, the multicel-
lular spheroid (MCS) was used as tumor model
for the in vitro study of solid tumor because it is
most similar to avascular tumor regions of practi-
cal solid tumors in vivo that are characterized by
limited accessibility of cell subpopulations. This
study was to investigate the effect of CD147
monoclonal antibody (mAb) on the natural re-

sistance to TAX in the human cervical cancer line

P-$5% @ ;

E

(HCE1) multicellular spheroids (HCE1/MCS)
model and if CD147 mAb can reverse the HCE1/
MCS resistance to TAX and its effects on the ex-
pression of P-gp.

1 MATERIALS AND METHODS

1.1 Materials

HCEl, a poorly differentiated squamous
carcinoma line, were supplied by Cancer Re-
search Institute of Central South University
(Changsha, China). CD147 mAb, which blocks
the activity of CD147,was supplied by Cell Engi-
neering Research Center of the Fourth Military
Medical University (Xi’an, China). The primary
monoclonal mouse anti-human antibody and sen-
condary rabbit anti-mouse antibody against P-gp
were both purchased from Chemicon (USA).
The primary polyclonal rabbit anti-human anti-
body against CD147 and the ABC kit staining
systems were both purchased from Wuhan Boster
Bio-engineering Limited Company ( China ).
WST-1 dye [ 3-(4, 5-dimethylthiazol- 2-yl)-2, 5-
diphenyltetrazolium bromide ] was purchased
from Beyotime Biotechnology limited Company
(Shanghai, China). Propidium iodide (PI) was
purchased from Dingguo Biotechnology Co. ,
Ltd. (Beijing,China).
1.2 Methods
1.2.1 Cell culture
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Liquid overlay and rotating technique was
used to established HCE1/ MCS model. A total
of 5X10° trypsinized cells was resuspended in 6
mL complete medium (containing 10% calf ser-
um, 100 U/L benzylpenicillin, 100 U/L strepto-
mycin). The suspension was added into 1%
sepharose paved Petri dishes so that the cells co-
hered to one another rather than adhered to the
dishes. Then we put it into 37°C shaking table in
slow speed (54 r/min). After 3 days rotating
culture, it went on with static culture. Three
days later, the cell suspension was centrifuged
standingly for 10-15 min and the supernatant was
replaced with new culture medium. The cell sus-
pension was then pipetted into 1% sepharose
paved Petri dishes to culture and the culture me-
dium was replaced every other day.

1.2.2 Morphology observation

We observed the changes of HCEl/mono-
layer cells (HCE1/MC) and HCE1/MCS mor-
phology after they exposed to CDI147 mAb.
HCE1 in logarithmic phase were harvested by
trypsinization. HCE1/MC (5 X 10° cells) were
pipetted into 2 dishes directly. HCE1/MCS (5X
10° cells) were pipetted into 2 dishes paved with
1% sepharose, and then these 2 dishes were put
into 37 C shanking table for rotating culture. One
of the dishes was added with 10 pg/mlL CD147
mADb, the other with complete medium. After 3
days culture, we observed the morphology chan-
ges of HCE1/MC and HCE1/MCS, and then
take photographs.

1.2.3 Drug sensitivity assay

Using WST-1 to detect the inhibition of pro-
liferation on both HCE1/MC and HCE1/MCS
before and after different concentrations of
CD147 mAb blocking CD147.
groups: the control group, 5,10, and 20 pg/mL
CD147 mAb group. HCE1/MC were plated in 96-
well plates at a density of 10* cells/well and fur-
ther incubated for 24 h. The medium was then

There were 4

removed and replaced with fresh medium contai-
ning TAX respectively, with varying plasma
peak concentrations (PPC)™' (0. 125, 0. 25,0. 5,
1.0 and 2. 0 PPC) for another 24 h. HCE1/MCS
were harvested at a density of 20 spheroids/100
pL. Then the spheroids were pipetted into 1%
sepharose paved 96-well paltes and cultured with

medium containing TAX respectively, with 0.

125, 0. 25, 0.5, 1.0, and 2. 0 PPC"™ for another
24 h. The medium was then removed and re-
placed with fresh medium containing TAX. Af-
ter that, both HCE1/MC and HCE1/MCS in 96-
well plates were stained with 20 pL. sterile WST-
1 dye at 37 C for 4 h. Spectrometric absorbance
at 490 nm was measured with a microplate read-
er. Each group contained 3 wells and was repeat-
ed 3 times. The half maximal inhibitory concen-
tration (IC50) value was determined by the dose
of drug that caused 50% inhibition of cell viabili-

ty.
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1.2.4 Cell cycle and apoptosis

Flow cytometry studies were performed to
determine the effect of CD147 mAb-TAX combi-
nations on the cell cycle distribution and cell ap-
optosis. HCE1/MC and HCE1/MCS were ran-
domly divided into 4 groups: the control group,
10 pg/mL CD147 mAb group, 20 pg/ml TAX
group, 10 pg/ml CD147 mAb+20 pg/mlL TAX
group. After 24 h culture, cells of the 4 groups
were harvested at a density of 10°/mL by
trypsinization. One milliliter of cell suspension
(containing 10° cells) was taken out and centri-
fuged for 10 min at 1 000 r/min on a 4C table
top centrifuge. The supernatant was abandoned
and the cells were resuspended with 0. 3 mL
PBS. And then the cells were immobilized with
0.7 mL 4C absolute ethyl alcohol. The remai-
ning procedure was performed using the PI kit.
Each assay was carried out in triplicate and re-
peated 3 times.
1.2.5 Immunocytochemistry

Immunohistochemistry was performed using
the SABC kit and an antigen retrieval method.
HCE1/MC and HCE1/MCS were randomly di-
vided into 4 groups: the control group, 10 pug/
mL CD147 mAb group, 20 pg/mL TAX group,
10 pg/mL CD147 mAb—+20 pg/ml TAX group.
The mean percentage of positive cells was deter-
mined in at least ten areas at X100 magnification
and assigned to one of the following categories:
< 5% marked 0; 5% —25% marked 1; 25% —
50% marked 2; 50% — 75% marked 3; and >

75% marked 4. The immunostaining intensity of
CD147 and P-gp was scored as 1+ (weak), 2+
(moderate) or 3+ (intense). The relative inten-
sities of CD147 and P-gp staining defined as 3+
were identical as the high expression.
1.3 Statistical analysis

All data were presented as mean = standard
deviation (x £ s). Statistical analyses were con-
ducted by SPSS16. 0 software. ANOVA and
Dunnett’s multiple comparison tests were used to
compare mean values. Chi-square tests were used
to compare proportions. P<C0. 05 was defined as

statistical significance.

2  RESULTS

2.1 Establishment of HCE1/MCS model

The growth of HCE1/MC was in a good
condition. After 24 h of roller culture, cells be-
gan to aggregated into MCS. With the prolonga-
tion of culture time, HCE1/MCS became more
and more compact and larger in size (Fig. 1).

Connections between HCE1/MC of the
CD147 mAb group were loose and could not
grow into a film; connections between HCE1l/
MC of the control group were close, and cells
grew into a film (Fig.2); HCE1/MCS of the
CD147 mAb group could not form multicellular
spheroid, or formed loose structure; while
HCE1/MCS of the control group were stable
structured (Fig. 3).

Fig. 1 Morphological features of HCE1/MCS under light microscopy ( X200). A;: HCE1/MC were in a good condition af-
ter 24 h of roller culture; B:Cells began to aggregated into multicellular spheroids.
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Fig. 2 Morphological features of HCE1/MC after 72 h treatment ( X100). A:Control group; B:CD147 mAb group.

Fig. 3 Morphological features of HCE1/MCS after 72 h treatment ( X100). A: Control group; B:CD147 mAb group.

2.2 Proliferation inhibition detected by WST-1

Fig. 4 showed the concentration-inhibition
curves of HCE1/MC and HCE1/MCS after dif-
TAX
can dose-dependently inhibit the proliferation of
both HCE1/MC and HCE1/MCS significantly.
And the effect was more significant on HCE1/
MC.

The inhibition rates of TAX treated HCE1/
MC were not changed significantly after treat-

ferent concentrations of TAX treatment.

ment with different concentrations of CD147

mAb (Fig. 5).
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Fig. 4 Concentration-inhibition curves of HCE1/MC and
HCE1/MCS. 2D:HCE1/MC; 3D:HCE1/MCS.
90 r
80
70 -
g 60f
=
’é 50 -
ZE 40 + ——A
230+ o=
20 - e

Concentration-inhibition curves of TAX-treated
HCE1/MC after treatment with different concen-
trations of CD147 mAb. A. Control; B:5 pg/
mlL CD147 mAb; C:10 pg/mL CD147 mAb;
D:20 pg/mlL CD147 mAb.

Fig. 5

Fig. 6 showed the concentration-inhibition
curves of HCE1/MCS after different concentra-
tions of TAX and CD147 mAb.

The IC50 was defined as the concentration
of TAX that caused 50% inhibition of cell prolif-
eration. The IC50 values of the HCE1/MC con-
trol group and the HCE1/MCS control group
were (28. 27=+1.45)and (64. 7+1. 67) pg/mlL,
respectively. The difference between them had
statistical significance (P<C0. 05). MCRI of the
control group was 2. 29. After the activity of
CD147 in HCE1/MCS was inhibited by CD147
mAb of different concentrations (5,10, 20 pg/
ml), TAX could easily induce the apoptosis of
HCE1/MCS. The values of IC50 were (40. 31+
3.73), (132.4341.56), and (30. 6941.01) pg/
mL, respectively; and the MCRI were 1. 48, 1.
20, and 1. 18, respectively. CD147 mAb of low
concentrations (0—10 pg/mlL) caused a dose-de-
pendent inhibition of HCE1/MCS (P <C0. 05).
CD147 mAb had no effect on HCE1/MC. Com-
pared with the HCE1/MC control group, the
1C50 values of HCE1/MC CD147 mAb groups
was not changed obviously (P>>0. 05, Fig. 7).

| e
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CD147 mAb had no effect on the apoptosis rate
Fig. 6 Concentration-inhibition curves of HCE1/MCS af- of HCE1/MC (P>0. 05, Tab. 1).
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2.3 Apoptosis and cell cycle of HCE1/MC and ) . .
Fig. 8 Apoptosis rates of HCE1/MC and HCE1/MCS in

HCE1/MCS
2.3.1 Apoptosis of HCE1/MC and HCE1/MCS
Flow cytometric analysis of cell death using
PI staining permitted simple measurement of ap-
optosis ( Fig. 8). The apoptotsis rate of the
HCE1/MCS control group was (2. 3940. 42) %
HCE1/MC were adherent to the bottom of flask,
the apoptosis rate of HCE1/MC increased to (6.

different groups by flow cytometry. a: HCE1/MC
control group; b: HCE1/MC CD147 mAb group;
¢: HCE1/MC TAX group; d: HCE1/MC TAX-+
CD147 mAb group; A: HCE1/MCS control
group; B: HCE1/MCS CD147 mAb group; C:
HCE1/MCS TAX group; D: HCE1/MCS TAX
+CD147 mAb group.

024 0. 20)%. After the treatment of CDI A7Tab. 1 Apoptosis rates of HCE1/MC and HCE1/MCS in the 4 gro
- 0. 0.

mAb, the apoptosis rate of FCEF/MCS was

(13.7720. 59) %, which was sigiitfficantly high®$- 020- 20
er than that of the HCE1/MCS cosltrol group (I2.39=0.42

<0. 05, Tab. 1). After the treatment of TAX,

Control CD147 mAb TAX
7.57+0.19 33.97+1.97
13.7740. 59 17.40+0. 53

<0. 05 <0. 05 0. 05

the proliferation of HCE1/MC and HCE1/MCS
was inhibited. And compared with the HCE1l/
MCS TAX group, the apoptosis rate of HCE1/
MC was much higher (P <C0. 05, Tab. 1).
CD147 mAb could enhance the sensitivity of
HCE1/MCS to TAX. After the treatment of
TAX+CD147 mAb, the apoptosis rate was (37.
674 1. 09)%. The difference of apoptosis rate
between TAX+ CD147 mAb HCE1/MCS group
and TAX+CD147 mAb HCE1/MC group had no
statistical significance (P > 0. 05, Tab. 1).

2D: HCE1/MC; 3D: HCE1/MCS.

2.3.2 Cell cycle of HCE1/MC and HCE1/MCS
Flow cytometric analysis was performed to
determine the effect of different groups on the
cell cycle distribution. Compared with HCE1/
MC control group, HCE1/MCS control group
predominantly accumulated in G,/G, phase (P<C
0. 05, Fig. 9). After the treatment of CDI147
mAb, the number of HCE1/MCS in G,/G;
phase increased obviously (P<{0.05), in S
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phase decreased (P<Z0. 05), and in G,/M phase
had no changes. After the treatment of CD147
mAb, the number of HCE1/MC had no changes
in each phase (P>>0. 05, Fig. 10). After the
treatment of TAX, HCE1/MC and HCE1/MCS
in the G,/M phase were both accumulated and
compared with the control groups, the difference
had statistical significance (P<Z0. 05). After the
treatment of TAX+CD147 mAb, the number of
HCE1/MCS in G,/G, phase was evidently in-
creased, which was significantly higher than the
HCE1/MCS TAX group (P<C0. 05). Compared
with HCE1/MCS TAX group, the number of
HCE1/MCS in G;/M phase had no change (P>
0. 05).
2.4 Expression of CD147 and P-gp
Immunohistochemistry was performed to
detect the expression of CD147 and P-gp in

HCE1/MCS and HCE1/MC. Positive staining of
CD147 and P-gp appeared as buffy grains in cell
membrane and intracytoplasm.

The high expression rates of CD147 in the
HCE1/MC control group, the HCE1/MCS con-
trol group, the HCE1/MCS TAX group, the
HCE1/MCS CD147 mAb group, and the HCE1/
MCS TAX+CD147 mAb group were 53. 33%.,
73.33%, 93.33%, 3.33%, and 10. 00%, re-
spectively (Tab. 2). Compared with the HCE1/
MC control group, increased expression of
CD147 was observed in the HCE1/MCS control
group (P<C0. 05); treating with TAX resulted
in a remarkable overexpression of CDI147 in
HCE1/MCS. Compared with the HCE1/MCS
control group, the difference had statistical sig-
nificance (P<<0. 05, Fig. 11).

80 r *
90 r
S T0F OHCEI/MC <50 - @ Control
g | W HCEL/MCS = CD147 mAb
= 60 £ 70 % # m TXA
E 50 E 60 % \\ TAX+CD147 mAb
E 40 F % 50 % §
hS S N \
2 &0 L / \
£ 20 30 % \
0 e 10 // \\\
0 Y A N\ 2
G/Gy S G/M Gi/Gy S Go/M
Fig. 9 Cell cycles of HCE1/MC and HCE1/MCS in the Fig. 10 Cell cycles of HCE1/MCS in different groups.
control group, Compared with the HCE1/MC con- Compared with the HCELI/MCS control
trol group, * P<C0. 05. group, * P<C0. 05; compared with the HCE1/
MCS TAX group, # P<C0. 05; compared with
the HCE1/MCS TAX group, /AP>>0. 05.
Tab., 2 Expression of CD147 in HCE1/MC and HCE1/MCS by immunocytochemistry (n=30)
. Low expression High expression High expression rate/
Groups 14
+ ++ +++ g
Control 2D 2 8 4 16 53. 33
3D 0 2 6 22 73.33*%
TAX 2D 3 4 5 18 60. 00
3D 0 1 1 28 93. 337
CD147 mAb 2D 29 1 0 0 0
3D 26 3 0 1 3.33
TAX+CD147 mAb 2D 28 1 0 1 3.33
3D 22 3 2 3 10. 00

2D: HCE1/MC; 3D:HCE1/MCS. Compared with the HCE1/MC control group, * P<C0. 05; compared with the HCE1/MCS con-

trol group, # P<0. 05.
The high expression rates of P-gp in the
HCE1/MC control group, the HCE1/MCS con-

trol group, the HCE1/MCS TAX group, the
HCE1/MCS CD147 mAb group,and the HCE1/
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MCS TAX + CD147 mAb group were 0, 46.
67%, 73.33%, 13.33%, and 23. 33%, respec-
tively (Fig. 12, Tab. 3). Compared with the
HCE1/MC control group, increased expression
of P-gp was observed in the HCE1/MCS control
group (P<C0. 05); treating with TAX resulted

in a remarkable overexpression of P-gp in
HCE1/MCS. Compared with the HCE1/MCS
control group, the difference had statistical sig-
nificance (P<C0. 05). CD147 mAb could inhibit
the expression of P-gp in HCE1/MCS (P <C0.
05, Fig. 12, Tab. 3).
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Fig. 11 Expression of CD147 in HCE1/MC and HCE1/MCS by immunocytochemistry ( X200). A;HCE1/MC control; B:
HCE1/MCS control; C; HCE1/MCS TAX; D: HCE1/MCS CD147 mAb; E:HCE1/MCS TAX+CDI147 mAb.
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Fig. 12 Expression of P-gp in HCE1/MC and HCE1/MCS by immunocytochemistry ( X200). A:HCE1/MC control; B:
HCE1/MCS control; C: HCE1/MCS TAX; D: HCE1/MCS CD147 mAb; E: HCE1/MCS TAX+CD147 mAb.

Tab. 3 Expression of P-gp in HCE1/MC and HCE1/MCS by immunocytochemistry (n=30)
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Low expression

High expression High expression rate/

Groups
- + ++ +++ %
Control 2D 25 3 2 0 0
3D 8 1 5 14 46. 67
TAX 2D 25 3 1 1 3.33
3D 5 3 0 22 73.33%
CD147 mAb 2D 28 1 1 0 0
3D 25 2 6 4 13. 334
TAX+ CD147 mAb 2D 30 28 2 0 0
3D 12 5 6 7 23.33

2D: HCE1/MC; 3D:HCE1/MCS. Compared with the HCE1/MC control group, * P<C0. 05; compared with the HCE1/MCS con-
trol group, # P<{0. 05; compared with the HCE1/MCS control group, /\P<C0. 05.

3 DISCUSSION

Tumor MCS are 3 dimension cultured cell
cluster in vitro. Because of the increased inter-
acts between cell-cell and cell-matrix, MCS are
resistant to many anticancer drugs. Study'® has
shown that the drug-resistance of MCS may be
related to the drug-resistant phenotypic alterna-
tion induced by adhesive molecules. TAX is one
of the most active agents in the treatment of cer-
vical cancer. TAX acts as a mitotic spindle poi-
son by blocking eukaryotic cells in the G; /M mi-
totic phase of the cell cycle. TAX promotes mi-
crotubule assembly and stabilization by preven-
ting depolymerization, leading to the inhibition
of cell proliferation and induction of cell death.
This study showed that the IC50 of TAX in
HCE1/MCS was higher than that in HCE1/MC.,
The results of flow cytometry showed after the
exposure to TAX, the apoptosis cell death in
HCE1/MCS was significantly lower than that in
HCE1/MC; HCE1/MCS in the G,/S phase in-
creased and in G,/M phase decreased. The re-
sults of immunocytochemistry showed that after
3-dimension culture, the expression of P-gp in
HCE1/MCS was increased. After the exposure
to TAX, the expression of P-gp was much high-
er. All of these results reflected that HCE1l/
MCS were resistant to TAX naturally, the
MCRI was 2. 29. Compared with the model of
cisplatin-resistance, the MCRI was lower ™. It
reflects that HCE1/MCS are more sensitive to
TAX. There might be some reasons for the
TAX resistance in HCE1/MCS, Firstly, the 3-
dimension structure of HCE1/MCS results in re-
duced drug permeability. The concentration of

drugs in the internal cells is lower than that in
the external cells, which could not reach the ef-
fective concentration. Secondly, the flow cytom-
etry results indicated that the majority of HCE1/
MCS were in G,/G, phase. A large number of
cells are quiescent, so TAX which is cell-cycle
dependent loses its drug-target and supplies a-
bundant time for HCE1/MCS to repair the DNA
damage caused by cytotoxic drugs. Finally,
TAX is known as the P-gp substrate drug. It is
believed to function as an ATP-dependent drug
efflux pump to reduce intracellular drug accumu-
lation in resistant cells. The expression of P-gp
in HCE1/MCS was higher than that in HCE1/
MC, and the expression was increased after its
exposure to TAX. This result is similar to the
report of Xing, et al*®,

CD147, as an adhesion molecule, is a cell
surface glycoprotein that belongs to the immu-
noglobulin superfamily. CD147 mediates cell-cell
interaction and it has been reported to bind to a
variety of cell types including endothelial cells
and fibroblasts™.

ted that CD147 which concentrated expresses on

Previous study"'”’ demonstra-

the surfaces of most tumor cells, promoted the
invasion of tumor cells by stimulating stromal
cells to produce several MMPs, MMPs play very
important roles in several aspects of tumor pro-
gression, including growth, invasion, metasta-
sis, and angiogenesis. Yang, et al. ') reported
that the expression of CD147 was increased in
MDR carcinoma cell lines, MCF-7/AdrR, KBV-
1, and A2780Dx5, as compared to their parental
counterparts. Inhibition of CD147 may have an
anti-tumor effect through enhancing the suscep-
tibility of cancer cells to apoptosis-'*. Our study
showed that after the exposure to CD147 mAb,
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HCE1/MCS could not form multicellular sphe-
roid. The cell cycle was also changed after expo-
sure to CD147 mAb: the proportion of HCE1/
MCS in G,;/G, phase increased, the proportion
of HCE1/MCS in G,/S phase reduced, but it
had no change in G;/M phase. This result re-
flects that CD147 mAb might have anti-adhesive
effects. It could inhibit HCE1/MCS from form-
ing spheroids and resulted in HCE1/MCS G, /G,
arrest. The anti-cancer agent TAX stabilizes mi-
crotubules leading to G;/M cell cycle arrest and
apoptotic cell death. Combining TAX with
CD147 mAb induced HCE1/MCS cell cycle ar-
rest in both G,/S and G;/M checkpoints. So it
inhibited the uncontrolled growth of HCE1l/
MCS, which resulted in activation of apoptosis
and reversing natural resistance of TAX. CD147
mAb is a blocking antibody. The proliferation of
HCE1/MCS is inhibited by CD147 mAb from
blocking the survival signal based on cell-matrix
and cell-cell adherence''?. After the activity of
CD147 was blocked, cell-cell adhesion decreased
and survival signals could not be transited be-
tween tumor cells. HCE1/MCS were induced to
anoikis and their sensitivities to drugs were en-
hanced. Meanwhile, we found that CD147 mAb
had no obvious effect on HCE1/MC. A possible
reason for this phenomenon is that cells cultured
in “hanging drops” assembled a fibronectin ma-
trix to support aggregate compaction to escape
the anoikis!'*.

P-gp is an ATP driven transport protein
with a very wide range of substrate compounds.
It was considered as one of the most important
role in multidrug resistance. Data have shown
that the expression of CD147 and P-gp was asso-
ciated with each other in monolayer cells such as
MCF7/Adr cellst™. But all of these studies
were cultured monolayer. They ignored the
effects of tumor microenvironment on drug re-
sistance. It is still unclear that whether the 3-di-
mension cultured multicellular spheroids have
the same characteristics. Our research showed
that the expression of CD147 in HCE1/MCS was
higher than that in HCE1/MC. After exposed to
TAX, the expressions of CD147 and P-gp in
HCE1/MCS were increased. But TAX had no
effect on the expression of CD147 in HCE1/MC.
After CD147 was blocked by CD147 mAb, the

expression of P-gp in HCEI/MCS also de-
creased. The results reflects that as a model of
drug resistance, HCE1/MCS acquired the TAX-
resistance phenotype. Inhibiting the activity of
CD147 could reduce the expression of P-gp indi-
rectly and it could also reverse MCR in HCE1/
MCS actively. The mechanism of the interac-
tions between CD147 and P-gp is still unclear. It
may be caused either by direct interaction or by
binding to an intermediary protein. Both P-gp
and CD147 are ubiquitinated. Researchers have
found that ubiquitination plays an important role
in the degradation of P-gp and CD147"%). Some
scholars speculated that the interactions might
be concerned with mitogen-activated protein ki-
nases pathway, hyaluronidase pathway or inte-
gin patheway"''%,

In summary, HCE1/MCS is naturally re-
sistant to TAX. It is a good model for the study
of TAX resistance in vitro. CD147 mAb can in-
hibit the proliferation of HCE1/MCS and induce
apoptosis. CD147 mAb can reverse the natural
resistance to TAX partly, which may be associ-
ated with P-gp.
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