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NF-kBpS50 is Associated With DC-SIGN Expression
Induced by IL-4 in THP-1 Cells’
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Abstract DC-specific intercellular adhesion molecule-3-grabbing nonintegrin (DC-SIGN) is specific receptor on Dendritic cells, and
plays a pivotal role on antigens presentation. Uptodate, the clear regulation mechanisms for DC-SIGN expression are not available.
IL-4 is one of the most important cytokines inducing DC-SIGN production, while, NF-kB is an important transcription factor
controlling signaling transduction. Both IL-4 and NF-kB are closely related to DC-SIGN regulation. NF-kB and IL-4 actions on
DC-SIGN promoter activity, DC-SIGN expression as well as interactions between IL-4 and NF-kB were investigated in THP-1 cell. It
was found that the mutation of NF-kB binding site in DC-SIGN promoter results in DC-SIGN promoter activity decrease about 50%.
NF-kBp50 stimulates DC-SIGN expression in THP-1 cells. IL-4 upregulates DC-SIGN expression on THP-1 cells as well as NF-«kB

production. These data reveal that NF-kB is associated with IL-4 induced DC-SIGN expression.
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Dendritic cells (DCs) play a critical role in
initiating the immune response by virtue of their ability
to capture and present antigens to T cells™. In this
process, DC-specific intercellular adhesion molecule 3
grabbing nonintegrin (DC-SIGN), servering as receptors
of many pathogens such as viruses, bacteria and
protozoa, plays a pivotal roll on pathogens presentation
and immune functions® .

DC-SIGN is a kind of mannose specific C-type
lectin about 44 ku. As the surface protein on DCs,
DC-SIGN is encoded by its gene
chromosome 19p13.2-3. In vivo, DC-SIGN is merely
present on some types of DCs in dermal and mucosal
tissues. PU.1 protein is responsible for basal and
cell-specific expression of DC-SIGN in those tissues
through Ets element in DC-SIGN promoter . In vitro
study, DC-SIGN production is IL-4 dependent, and can
be induced on marrow stem cells or on THP-1 cell line
if treated with IL-4 7]

IL-4 is one of key cytokines for DC-SIGN
production. Update, the exact mechanisms for
DC-SIGN regulation by IL-4 are not available.
Previous research suggests that IL-4 performs its

located on

activities by JAK-STAT pathway [, yet, key processes
that IL-4 regulates DC-SIGN expression need detailed
study. Flores-Romo ™! suggests that IL-4 plays its
regulatory function by inhibiting NF-kB expression,
whereas, Shen!" supports that IL-4 exerts its inducible
transcriptional function wie synergistic activations
between STAT6 and NF-«B. Liuw’s study™! confirms
that DC-SIGN promoter is located from +251 ~ +487
nucleotides on the 5' flank of DC-SIGN gene from start
site, with an NF-kB binding site in this region. This
research gives us a clue to explore what roles NF-kB
plays on DC-SIGN expression. In our present study,
we discuss the interactions between IL-4, NF-kB and
DC-SIGN expression. We find that NF-kBp50 is
closely associated with DC-SIGN expression induced
by IL-4 in THP-1 cells.
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1 Material and methods

1.1 Cells

The acute monocytic leukemia cell line THP-1
was obtained from the American Type Culture
Collection (ATCC, Rockville, MD). Cells were
cultured in RPMI 1640 medium (Hyclone, USA)
supplemented with 10% fetal calf serum (Gibico,
USA), and maintained at 3 x10° ~6 x10° cells/ml.
THP-1 differentiation was induced by treatment with
IL-4 (1 000 U/ml, R&D systems, USA), either alone or
in combination with PMA (10 ug/L, R&D systems,
USA) as the method previously described ®. In
differentiation experiments, cells were routinely
seeded at 5x10° cells/ml in culture dishes ( Corning,
USA) with no change of the culture medium after
addition of the differentiation inducer (s). IL-4 was
added into the cells 24 h after treatment with PMA and
differentiation allowed to proceed for 48 h (PMA) or
24 h (IL-4). For subsequent analysis, differentiated
THP-1 cells were collected from culture dishes by
centrifugation and washed with PBS twicely. Then the
obtained cell pellets were preserved on —80C for use.
1.2 Plasmids

DC-SIGN promoter gene was amplified by PCR
and inserted into vector pGL3-basic (Promega,USA)
at Miu 1 and Bgl Il endonucleases sites according
previously described method™ as a reporter plasmid.
This  constructed report plasmid (DC-SIGN
promoter-pGL3-Basic, DSPGB) containing a DC-SIGN
promoter and a fire fly luciferase gene encoding
could report activity of DC-SIGN
promoter. Plasmid PGL3-Control was as a positive

luciferase

control with an SV40 promoter in plasmid circle.
Plasmid pRL-TK (Promega) was used as an internal
control, which had a Renilla luciferase gene. Plasmid
pUNO-hNFkBp50 ( Invogen,USA) encoding human
NF-kBp50 was used to assay NF-kBp50 actions on
DC-SIGN production. All plasmids used in this study
were propagated in Escherichia coli ToplO and
purified with Hipure plasmid midiprep Kit (Invitrogen,
USA).

1.3  Mutagenesis of NF-kB binding site in
DC-SIGN promoter region

According to DC-SIGN
previously reported ™, we synthesized DC-SIGN
promoter fragment with NF-kB binding site replaced

promoter sequence

by EcoR I endonucleases sequence from commercial
corporation , then inserted this fragment into plasmid
pGL3-Basic to generate a plasmid DSPGBNF-«kB.
1.4 Plasmids transfection and luciferase assay

20 pg of Plasmid pUNO-hNFkBp50 was
transfected into 2 x10° cells seeded in 10 cm culture
dish to observe NFkBp50 actions on DC-SIGN
production. As to luciferase assay, the cell were seeded
into 96-well plate(Fallcon, USA)(0.5x10* cells/ well)
in 100 pl of medium at one day before transfection,
and maitained in medium without antibiotics,
incubating at 37°C in a humidified atmosphere of 95%
air and 5% CO,. On the day of transfection, 50 ng of
pGL3-basic(negative control), 50 ng of DSPGB, 50 ng
of DSPGBNF-kB ~ and 50 ng pGL3-Control vector
(positive control), were mixed with 1ng of pRL-TK
(Promega) (internal control) for transfection,
respectively. Plasmid DNA was introduced into cells
with Effectene (Qiagen, Germany). Twenty-four hours
after transfection, cells were harvested and treated
with a lysis solution (Promega), and 50 wl of the
supernatant fraction was used for luciferase assay.
Luciferase assayed by
Bright-Glo™ Luciferase Assay System (Promega) or
Assay System (Promega) and
measured at Orion [[ microplate
(Berthold Detection  Systems,

experiments were repeated twice, and luciferase

activities  were using
Dual-Luciferase
luminometer

Germany). The

activities were determined from twelve independent
samples for each assay.
1.5 RT-PCR

Total RNAs were abstracted from THP-1 cells
mentioned above with Trizol(Invitrogen). 2 ng of total
RNA were used for reverse-transcription to cDNA
with RevertAid™ First Strand cDNA Synthesis Kits
(Fermentas). Then 2 ng of cDNAs were used to

Table 1 PCR primers used in our research

Primers(5'—3'")

Product length/bp

Sense ATC ATA CGC GTA TGA GTC CTT CTC CCT GTC

DC-SIGN 237
C-SIGN promoter Antisense TGT AAG ATC TGT CAC CCC ACT CTC CCC CAG
Sense AAC AAT CCA GGC AAG ACG 3
DC-SIGN . 625
Antisense TGC TCA GGC AGG GTC AGT3'
. Sense ATC ATG AAG TGT GAC GTG GAC A
B-Actin 460

Antisense AAC CGA CTG CTG TCA CCT TCA
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conduct PCR to detect expression of DC-SIGN. The
primers used in our research were listed on Table 1.
1.6 Western-blot

Rabbit anti-hNF-kBp50 (Santa Cruz, USA) and
mouse anti-hDC-SIGN (R&D systems) were used for
immuno-bloting. Briefly, 2x10° cells were lysised and
then the samples were resuspended in 2 x sample
buffer. 20 g of whole cell extracts were separated on
SDS-PAGE, then transferred to PVDF (Millipore,
USA) by electroblotting. Membrane was washed with
PBS-T and then blocked for nonspecific protein with
PBS containing 5% milk for 2 h at room temperature.
The membrane was probed with first primary antibody
at 4°C overnight , then added with HRP Ilabeled
secondary antibody reacting for 2 h at room
After washing, the protein-antibody
complexes incubating the
membranes with the Supersignal West Fermto Western
blotting detection system (Pierce,USA). The devices
for Western-blot were from BIO-RAD (USA), and
procedure was taken according to its protocol.

temperature.

were visualized by

2 Results

2.1 Basic DC-SIGN promoter activity in THP-1

cell line
To observe IL-4 actions on DC-SIGN promoter
activities, we first measured the basic activity of
DC-SIGN promoter in THP-1 cell line. Plasmid
pGL3-basic (negative control), pGL3-control (positive
control), and DSPGB were transfected into THP-1
cells, respectively. At the same time, THP-1 cells
without any plasmid introduction were set as blank. At
the time of 24 h after transfection, luciferase activities
in transfectants were measured. The result indicated
the luciferase activities of pGL3-basic in THP-1 cells
were closely near to background, whereas, DC-SIGN
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Fig. 1 The basic activity of DC-SIGN promoter in
THP-1 cells
Luciferase activity induced by DC-SIGN promoter was 2430, which was
significantly lower than pGL3-Control (32000). The luciferase of
pGL-Basic(74) was very close to background(55).

promoter had mean luciferase activities of 2430 in
THP-1 cells. Compared with SV40 promoter in
pGL3-control, DC-SIGN promoter induced a relatively
weaker luciferase activity in THP-1 cells, (2430 vs.
32000)(Figure 1).
22 Actions of IL-4 on DSPGB and DSPGBNF-kB"
In order to assess the IL-4 effects on DC-SIGN
promoter activities, we generated two plasmids,
DSPGB and DSPGBNF-kB~. The later plasmid is
deficient of NF-«kB binding site. We transfected THP-1
cells with 1ng pRL-TK along with 50 ng of DSPGB,
50 ng of DSPGBNF-kB™, 50 ng of pGL3-Basic, 50 ng
of pGL3-Control , respectively. Plasmid pRL-TK gave
an internal standard for diminishing the discrepancies
of promoter activities resulted from cell different
growth status.
activities of DC-SIGN promoter were increased 4.4
times by IL-4 in THP-1 cells than those without 1L-4
treatment (9 820/2 230=44). The increment of luciferase
activity was enhanced by PMA (11 200 »s 9 820,
Figure 2). PMA alone also slightly increased DC-SIGN
promoter activity(2 850 »s 2 230).NF-«B site mutation
within DC-SIGN promoter resulted in decline of
DC-SIGN promoter activity nearly about 50%
(2 230 : 1 140), though the activities of DC-SIGN
promoter without NF-kB binding site were also
increased from 1 140 to 4 450 by IL-4. These results
showed DC-SIGN transcription induced by IL-4 were
probably associated with DC-SIGN promoter region.
Deletion of NF-kB binding site in DC-SIGN promoter
resulted in reduction of DC-SIGN promoter activities.

Our research indicated luciferase
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Fig. 2 Actions of IL-4 and NF-kB on DC-SIGN promoter

activities
IL-4 increased DC-SIGN promoter activities about 4~ 5 times (9 820 vs
2 230). DSPGBNF-kB ™ produced approximate 50% luciferease activities
of DSPGB in THP-1 cells. m : pGL3-Basic; @: DSPGB; ®&:
DSPGBNF-«kB~; 0:pGL3-Control; E: pRL-TK.

2.3 NF-kBp50 effect on DC-SIGN expression
The luciferase assay revealed NF-kB was related
to DC-SIGN promoter activities. So we transfected
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NF-kBp50 expression plasmid pUNO-hNFkBp50 into
THP-1 cells to observe whether NF-kBp50 could
induce DC-SIGN expression on THP-1 cells or not.
After 48 h of transfection, Western-blot assay was
performed to observe NF-kBp50 action on DC-SIGN
expression. The immunoblotting indicated that
NF-kBp50 promote DC-SIGN production in THP-1
cells, suggesting the NF-kB was associated with
DC-SIGN expression(Figure3) in THP-1 cells.

-+

. === DC-SIGN
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Fig. 3 NF-kBp50 enhanced DC-SIGN expression on
THP-1 cells

24 IL-4 effects on expressions of NF-kB and
DC-SIGN

IL-4 was one of the most important cytokines
inducing DC-SIGN production on THP-1 cells. To
determine whether IL-4 plays actions on NF-«B
activities and DC-SIGN expression, we performed
RT-PCR and immunoblotting to observe 1L-4 actions
on NF-kBp50 and DC-SIGN expressions in THP-1
cells. Results of RT-PCR and Western-blot suggested
IL-4 increased the expression of DC-SIGN in THP-1
cells, and these increments were synergized by PMA.
At the same time, NF-kB p50 expression was induced
by IL-4, indicating NF-kB p50 expression was
coordinated with DC-SIGN expression (Figure 4).

- + - + PMA
— _ + L4
1 s w— @ DC-SIGN

NS}

| — — G -

Fig. 4 1IL-4 and PMA actions on DC-SIGN and NF-kBp50
in THP-1 cells

1,2 and 3 were results of Western-blot, 4 and 5 were results of

RT-PCR.

3 Discussion

NF-kB is an important transcriptional factor,
controlling inflammation, cell survival, transformation,
oncogenesis and signaling transduction. There are five
members in the NF-kB family, namely, RelA (p65),
RelB c-rel, NF-kB1/p50 and NF-kB2/p52. All the
NF-kB proteins share a 300-residue N-terminal Rel
homology domain that mediates the DNA binding,
dimerization and nuclear targeting functions, as well as
interaction with IkBs. Among the five NF-«kB proteins,
p65, c-Rel and RelB contain transcriptional activation
domains, whereas p50 and p52 do not. The mature
DNA-binding proteins pS0 and p52 are generated by
proteolytic processing of pl105 and pl100 precursors,
respectively. Usually, in most cells, NF-kB homo- and
heterodimers are associated with members of the
family of inhibitor proteins called IkBs, remaining
primarily in the cytoplasm as an inactive pool . Upon
stimulation by different agents like IL-1, TNF-v,
CDA40L, LPS, PMA or UV light, IkB molecules are
rapidly phosphorylated, ubiquitinated, and degraded,
allowing the NF-kB dimers to translocate from
cytoplasm to the nucleus and regulate transcription
through binding to NF-kB sites in gene promoter
region P NF-kB has a close association with DCs.
Many pathogens recognize Toll Like Receptor (TLR)
on DC surface and trigger the NF-kB expression,
inducing DCs secret the cytokines and chemikines as
well as DCs maturation 7 which lead to wide
varieties of immune responses.

Gene promoter is one of the most important
elements for controlling of gene expression, which is
associated with the basic and specific gene expression
in tissue. The specialized and limited expression of
DC-SIGN in  wvivo regulation
mechanism is probably responsible for DC-SIGN

reveals a unique
expression. In our present research , we isolate
DC-SIGN promoter and insert it into reporter vector
pGL3-Basic, trying find some clues for understanding
of mechanisms of DC-SIGN expression regulation.

In our study , we construct two luciferase
reporter plasmids, DC-SIGN-promoter-pGL3-Basic
(DSPBB) and a mutant without NF-kB binding site
(DSPGBNF-kB 7 ) , respectively. Two plasmids are
transfected into THP-1 cells to examine DC-SIGN
promoter activities and impacts of NF-kB binding site
deletion on DC-SIGN promoter activities.

We find that deletion of NF-«kB binding site
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within DC-SIGN
decreases DC-SIGN promoter activity. At the same
time, introduction of NF-kBp50 into THP-1 cell
enhances DC-SIGN expression. These data suggest
that NF-kBp50 plays an important role on DC-SIGN
expression.

Our research also suggests, compared with SV40
promoter, DC-SIGN promoter is relatively weaker.
DCSPGB only acts a low luciferase activity in THP-1
cell without IL-4 treatment,
increased significantly when IL-4 is added to cell
culture system. Those data indicate that the regulatory
function of IL-4 on DC-SIGN transcription is probably
through associations with DC-SIGN promoter region.
At the same time, deficiency of NF-kB site does not

promoter region significantly

and this activity is

Cytoplasm f

abolish DC-SIGN promoter activities completely. So,
it is reasonable for us to conclude that regulation of
DC-SIGN expression is also likely with other
transcriptional binding sites, DC-SIGN
promoter activities were not solely dependent on
NF-kB binding site..

At last, we examine the actions of IL-4 on
NF-kBp50 during DC-SIGN expression induced by
IL-4 in THP-1 cells. The results reveal IL-4 induces
NF-kBp50 presentation in THP-1 cells. IL-4
combining with PMA displays a
co-stimulative response to NF-kBp50 expression. The
presentation of NF-kBp50 in THP-1 cells is correlated
to DC-SIGN expression, suggesting a potential
relationship between DC-SIGN and NF-kB.

at least,

strongly

Membrane
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Fig. 5 The possible pathway IL-4 induces DC-SIGN production
NF-kB is induced by two ways: (1) STAT6 interacts with NF-kB complex. (2) IkB complex are degradated by PMA.

Previous data demonstrate that IL-4 biologic
functions are mainly dependent on JAK-STAT6 signal
pathway!™. Our data suggest the possible pathways by
which IL-4 induces DC-SIGN production are as
follows: IL-4 stimulates STAT6 production by IL-4
receptor (IL-4R)-JAK-STAT6 pathway. The induced
STATS interacts with NF-kB complex resulting in
NF-kB activation. PMA directly acts on IkB complex,
leading to IkB phosphorylation, ubiquitination and
degradation. Thus, NF-kBisreleased and activated [14~1%)
(Figure 5). The activated NF-«B participates in
DC-SIGN production.

In summary, we examine effects of NF-kB on

DC-SIGN promoter activity and DC-SIGN expression
in THP-1 cells on process of IL-4 induction. The
results of our research indicate IL-4 inducing
DC-SIGN is probably associated with NF-kB activities
though interactions between STAT6 and NF-kB play
important roles on DC-SIGN production. IL-4 leads to
NF-kBp50 production in THP-1 cell during DC-SIGN
expression. Presentation of NF-kBp50 in THP-1 cells
enhances DC-SIGN expression. NF-kB deletion within
DC-SIGN promoter reduced the DC-SIGN promoter
activies about 50% . Those results revealed that
NF-kBp50 is associated with DC-SIGN expression
induced by IL-4 in THP-1 cells.



2008; 35 (1) HFHIZEZE: NF-xBp50 £5 IL-4 7£ THP-1 4ifE %S DC-SIGN B Ri% * 55
Acknowledgements Luciferase assays is performed 8  Slukvin I 1, Vodyanik M A, Thomson J A, e; al. Directed

differentiation of human embryonic stem cells into functional

in Bioer Technology Co., LTD. (Hangzhou, China),

d . Iv thanks to their faculties’ dendritic cells through the myeloid pathway. J Immunol, 2006, 176
and many sincerely thanks to their raculties

(5):2924~2932
Puig-Kroger A , Serrano-Gomez D , Caparros E . Regulated

kindness
and helps. 9
expression of the pathogen

receptor dendritic cell-specific

References

Banchereau J, Steinman R M. Dendritic cells and the control of
immunity. Nature 1998, 392 (6673): 245~ 252

intercellular adhesion molecule 3 (ICAM-3)-grabbing nonintegrin
in THP-1 human leukemic cells, monocytes,and macrophages. J
Biol Chem, 2004, 279 (279): 25680~ 25688

Wu L, Kewal Ramani V N. Dendritic-cell interactions with HIV: 10 Nelms K, keegan A D, Zamorano J, Ryan J J. The IL-4 receptor:
infection and viral dissemination. Nat Rev Immunol. 2006, 6(11): signaling mechanisms and biologic functions. Ann Rev Imm, 1999
859~ 868 (17): 701~ 738

Lozach P Y, Burleigh L, Staropoli I, e al. Dendritic cell-specific 11 Flores-Romo L. In vivo maturation and migration of dendritic cells.
intercellular  adhesion molecule  3-grabbing non-integrin Immunology, 2001, 102 (3): 255~ 262

(DC-SIGN)-mediated enhancement of dengue virus infection is 12 Shen C H, Stavnezer J. Interaction of Stat6 and NF-kB: direct
independent of DC-SIGN internalization signals. J Biol Chem. association and synergistic activation of interleukin-4-induced
2005, 280 (25): 23698~23708 transcription. Molecular and Cellular Biology, 1998, 18 (6): 3395~
Wang Q C, Feng Z H, Nie Q H, et al. DC-SIGN: binding receptors 3404

for hepatitis C virus.Chin Med J (Engl). 2004, 117(9):1395~ 1400 13 LiuH, Yu W, Liou L Y. Isolation and characterization of the human
Pitarque S, Herrmann J L, Duteyrat J L, et al. Deciphering the DC-SIGN and DC-SIGNR promoters. Gene, 2003, 313: 149~ 159

molecular bases of Mycobacterium tuberculosis binding to the lectin 14 Caamani J, Hunter C A. NF-kB family of transcription factors:
DC-SIGN reveals an underestimated complexity. Biochem J, 2005, central regulators of innate and adaptive immune functions. Clin
15 (392): 615~ 624 Microbiol Rev, 2002, 15 (3): 414~429

Colmenares M, Puig-Kroger A, Pello O M, et al. Dendritic cell (DC) 15 Gilmore T D. Introduction to NF-kB: players, pathways,
-specific intercellular adhesion molecule 3 (ICAM-3)-grabbing perspectives. Oncogene, 2006, 25 (51): 6680~ 6684

nonintegrin (DC-SIGN, CD209), a C-type surface lectin in human 16 Grauer O, Poschl P, Lohmeier A, et al. Toll-like receptor triggered
DCs, is a receptor for Leishmania amastigotes. J Biol Chem, 2002 dendritic cell maturation and IL-12 secretion are necessary to
277 (39): 36766~ 36769 overcome T-cell inhibition by glioma-associated TGF-beta2. J
Domunguez-Soto A, Puig-Kroger A, Vega M A. PU.I regulates the Neurooncol, 2007, 82 (2): 151~ 161.

tissue-specific expression of dendritic cell-specific intercellular 17 Watts C, Zaru R, Prescott A R, et al. Proximal effects of Toll-like

adhesion molecule (ICAM)-3-grabbing nonintegrin. J Biol Chem.
2005, 280 (39): 33123~ 33131

receptor activation in dendritic cells. Curr Opin Immunol, 2007,
19 (1): 73~78

NF-kBp50 &5 IL-4 7€ THP-1 fifahiF S
DC-SIGN HJZRI% *

‘llf‘ﬁ'li 1,2) Aﬁﬂ%%‘ 1,3) _ﬁ;h?@}i»f 1) %l%ﬁ.l)**
(O WL R B 2 Bt IR B8 — B B AL e a7, AR S VA I K fUS2 0 %, B 310003; 2 N AL e ile e, A/l 350025;
IFTIMITE KA ERYL 24 Be, BLHl 310000)

WE WSR AR AR M MR B P27 3 11 3k JE 345 3 (DC-specific intercellular adhesion molecule-3-grabbing nonintegrin,
DC-SIGN) & BSR4 R TR R A B 1, AEHUIR S R b A G E . IR S 1k YR S8 R DC-SIGN [ 15 AL I K.
FIHAT AL, DC-SIGN RiZ RN EIE R L RERE. L4 215 DC-SIGN FiE W EE MMM T2 —, T NF-kB &
WA RESHESH—ADEZRERNT, P& DC-SIGN fIRIEATI A<, 755 T IL-4 1 NF-«B %t DC-SIGN Jg ) 7%
£, X DC-SIGN ik 52 ma LA & IL-4 Fl NF-«B Z [MAHTAE &R . KBL: DC-SIGN J& 8 F H NF-kB A7 s 2 7] LUE
DC-SIGN 23 7l NI K41 50% , NF-kBp50 1] LA 3k DC-SIGN 7 THP-1 40 i[5, IL- £ THP-1 40 )il 5 DC-SIGN
FILMFEE, WARHET NF-«Bp50 3k, X484 BIOR, 7 THP-1 41+ NF-«Bp50 25 IL-4 i 5 1) DC-SIGN #ik.

KR MHORIT «Bp50, A SOIRA MR 4SS (0 IR B 20 1 3 PR AR, A4/ 4, THP-1 41
FROES Q

* [ 5% {ARBLFIE AW B0 H (3047 1538) I LAE B2 25 B AR EF 9T i 45 (2005-B472).
* JEHBER . Tel: 0571-87236580, E-mail: flwnp@zju.edu.cn, flwnp@yahoo.com.cn
Wk H39: 2007-04-20, #:32 H I 2007-08-01


mailto:flwnp@zju.edu.cn
mailto:flwnp@yahoo.com.cn

