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Abstract: Eotaxin-2 is a potent chemoattractant. High concentration of eotaxin-2 triggers the inflammation and tumor
metastasis. Inhibition of eotaxin-2 may protect experimental atherogenesis although the mechanism is still unclear.
Toll-like receptor 4 (TLR4) plays a major role mediating vascular inflammation, which is related to atherogenesis.
In the results, we demonstrated that eotaxin-2 potentially impairs the tube formation capacity of human coronary
artery endothelial cells (HCAECs). Eotaxin-2 augments the monocytic adhesion in lipopolysaccharides (LPS)-induced
HCAECs, and which were reversed by TLR4 siRNA. Thus this study was conducted to investigate whether eotaxin-2
increases TLR4 expression, and then enhances the sensitivity of cells to antigen stimulation in HCAECs, which medi-
ates the increasing of the development of serious atherosclerosis. In fact, we showed that JNK/SAPK, p38 MAPK,
and ERK1/2 activation contribute to the transcriptional signaling pathway, JNK/SAPK and p38 MAPK regulate post-
transcriptional modification, as well as protein-trafficking pathway in eotaxin-2-treated HCAECs TLR4 expression.
RNA binding proteins, such as human antigen R (HuR) and tristetraprolin (TTP) mediate stability of TLR4 mRNA
and chaperone, such as PRAT4A (a protein associated with TLR4) regulate trafficking of TLR4 protein might confer
eotaxin-2 responsiveness. Eotaxin-2 administration led to a significant elevation of high cholesterol diet-induced
atherosclerosis, and of TLR4 expression in B6.129S7-LdIr™"/) but not LdIr’~7 Tir4”- mice. Our results revealed
that eotaxin-2 induced overexpression TLR4 via mitogen-activated protein kinases (MAPK) signaling pathways, RNA
binding proteins-mediated mRNA stabilization, and PRAT4A-regulated trafficking in HCAECs. These effects may lead
to amplification of inflammatory responses contribute to the pathogenesis of cardiovascular disorders.
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Introduction express CCR3 [1, 2] and response to eotaxin-2

stimulation [3, 4], suggesting eotaxin-2 involves

Eotaxin-2 is a potent chemoattractant and
binds to C-C chemokine receptor-3 (CCR3) for
intracellular messaging, and quickly accumu-
late the eosinophils. Additionally, respiratory
epithelial cells, bronchial smooth muscle cells,
vascular endothelial cells, fibroblasts, mono-
cytes, helper T cells, basophils et al. also

several cellular responses. Eotaxin-2 produc-
tion is differentially regulated in monocytes
and macrophages, resulting from monocytes-
derived eotaxin-2 and macrophages-derived
eotaxin-2 are implicated in innate and adaptive
immunity, respectively [5]. Epithelial eotaxin-2
expression may contribute to eosinophils migra-
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tion in asthma onset, control, and severity [6].
However, susceptibility of patients with severe
asthma may be due to high plasma level of
eotaxin-2, which may be associated with the
+1272 A to G polymorphism and ht2 as well as
ht6 haplotypes in the eotaxin-2 gene [7]. mono-
cytes-derived CD16* macrophages produce
eotaxin-2 and then activate T cells for HIV infec-
tion [8], and eotaxin-2 involves in the mecha-
nisms of CD4* lymphocytes activation induced
by lentiviral protein [9]. High concentration of
eotaxin-2 strongly triggers T cells migration and
associates with metastatic tumor of colorectal
origin [10]. Interestingly, inhibition of eotaxin-2
by antibodies has an efficient protection in
experimental atherosclerosis and arthritis [11,
12] although the pathogenic mechanism is still
unclear.

Toll-like receptors 4 (TLR4) are type | trans-
membrane receptors that expressed on the cell
membrane and response to lipopolysaccharide
(LPS) stimulation [13]. Previous evidence has
demonstrated that the expression of TLR4 is
abundantly in endothelial cells in macrophages
infiltrating lipid-rich atherosclerotic lesions [14]
and that a repertoire of TLR4 is associated with
augmentation of intimal hyperplasia [15, 16].
Endogenous and pathogenic heatshock protein
also activate endothelial cells through TLR4
sequentially induce vascular disturbance [17,
18]. Additionally, TLR4 signaling augmented
TLR2 expression, resulting in the intracellular
adhesion molecule-1 expression in endothelial
cells [19]. Even though upregulation of TLR4
enhances by endothelial cell expression, which
accelerates atherogenesis in the presence of
hypercholesterolemia [18, 20], we hypothe-
sized that eotaxin-2 may increase TLR4 expres-
sion in the endothelium, which mediates the
increasing of inflammatory response and accel-
erating the development of serious atheroscle-
rosis. Thus, the aim of this study was to explore
the cellular events and the underlying mecha-
nisms involved in eotaxin-2-induced TLR4
expression in human coronary endothelial cells
(HCAECS) in vitro. Furthermore, we also exam-
ined whether eotaxin-2 increased neointimal
hyperplasia and TLR4 expression in high cho-
lesterol diet-feed mouse aorta. Our findings
indicated that MAPK signaling pathways, RNA
binding proteins-mediated mRNA stabilization,
and intracellular chaperone PRAT4A may play
critical roles in eotaxin-2-enhanced TLR4
expression in HCAECs, which contributes to
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enhancing of sensitivity for LPS stimulation and
inflammatory responses. Additionally, we also
demonstrated that eotaxin-2 exacerbates high-
cholesterol diet-induced atherosclerotic lesion
formation mediating by the presenting of TLR4
in experimental B6.129S7-LdlIr'™"er/) mice.

Materials and methods
In vitro study

Construction of eotaxin-2 expression vectors:
The open reading frame of eotaxin-2 (CCL24)
was originally PCR-amplified using THP-1 cells
cDNA as a template, 0.1 mM dNTPs, 0.2 mM
each of gene specific primers and 1 U Pfu DNA
polymerase (Promega, WI, USA) with the follow-
ing program: one cycle of 95°C for 5 min; 35
cycles of 95°C for 30 sec, 60°C for 30 sec, and
72°Cfor 30 sec;and 1 cycle of 60°C for 30 sec
and 72°C for 10 min with a final incubation at
72°C for 10 min with 1 U Tag DNA polymerase.
The eotaxin-2-specific forward and reverse
primers used in the PCR reaction are Pr-CCL24-
BamHI-F2: 5’aag gat cca agt ggt cat ccc cte tec
ctg ct 3’ and Pr-CCL24-R1: 5’ ccc tcg agt tag
cag gtg gtt tgg ttg cca g 3'. The amplified eotax-
in-2 (CCL24) fragment was then cloned into the
pCR2.1-TOPO vector (Invitrogen, CA, USA) and
subsequently cloned in-frame into the BamHlI
and Xhol sites of the pGEX-5X-1 expression vec-
tor (GE Healthcare Amersham Biosciences, CA,
USA) for expression in E. coli (DH5a).

Purification of recombinant eotaxin-2 protein:
BL21 cells were transformed with the pGEX-
bX-1-eotaxin-2 expression vector, and the
recombinant eotaxin-2 protein was purified.
Briefly, BL21 (DE3) pLysS cells (RBC Bioscience,
New Taipei City, Taiwan) containing the plasmid
pGEX-5X-1-eotaxin-2 were grown overnight at
37°C in 50 mL of LB medium supplemented
with 100 pg/mL ampicillin. Then, 50 mL of
overnight culture was transferred into 2000 mL
of LB medium and grown at 16°C to an A600 of
0.6-0.8 (approximately 2 h). Expression of the
fusion protein was then induced by adding IPTG
to a final concentration of 1 mM at 16°C for 6
h. The bacteria were pelleted by centrifugation
for 10 min at 8000 rpm, and recombinant
GroEL was extracted under native conditions
using the GST Gene Fusion System accord-
ing to the manufacturer’'s instructions (GE
Healthcare Amersham Biosciences, CA, USA).
Finally, the recombinant eotaxin-2 protein was
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purified with elution buffer containing 50 mM
Tris-HCI and 10 mM reduced glutathione (pH
8.0). The quantity of recombinant eotaxin-2
protein was measured using the Bio-Rad
Protein Assay (Bio-Rad, Hercules, CA, USA). The
fusion protein was detected by SDS gel electro-
phoresis and identified by immunoblotting with
a GST antibody (GE Healthcare Amersham
Biosciences, CA, USA). The endotoxin levels in
the recombinant eotaxin-2 protein preparation
were measured using a Limulus Amebocyte
Lysate kit from Cambrex Inc. in the USA. The
LPS levels were below 1 pg/mL.

Cell culture

Human coronary arterial endothelial cells
(HCAECs) were purchased from Cascade Bio-
logics, Inc. (Portland, OR, USA). Human mono-
cytic THP-1 cells were purchased from American
Type Culture Collection (Manassas, VA, USA).
Cell culturing and passages were performed
according to the manufacturer’s instructions.

Western blotting analysis

Total cell lysate and membrane proteins were
processed according to previous reports [21].
The protein concentration in the supernatant
was measured using a Bio-Rad protein determi-
nation kit (Bio-Rad, CA, USA). The supernatants
were subjected to 8% SDS-PAGE and trans-
ferred for 1 hour at room temperature to polyvi-
nylidene difluoride membranes. The mem-
branes were treated for 1 hour at room tem-
perature with PBS containing 0.05% Tween-20
and 2% skimmed milk and incubated separate-
ly for 1 hour at room temperature with primary
antibodies. The membranes were then incubat-
ed with horseradish peroxidase-conjugated
IgG. Immunodetection was performed using a
chemiluminescence reagent and with exposure
to VersaDoc Imaging System 5000 MP (Bio-
Rad, CA, USA).

Measurement of cytotoxicity by MTT assay

The cytotoxicity of eotaxin-2 was analyzed
using the 3-(4,5-dimethylthiazol-2-yl)-2,5-di-
phenyltetrazolium bromide (MTT) assay. HC-
AECs (2x10* cells) were grown in 96-well plates
and incubated with eotaxin-2 at 1-10 ng/mL for
8-24 hours. Subsequently, MTT (0.5 pg/mL)
was applied to the cells for 4 hours to allow the
conversion of MTT into formazan crystals. After
washing with PBS, the cells were lysed with
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dimethyl sulfoxide, and the absorbance was
read at 530 nm with a DIAS Microplate Reader
(Dynex Technologies, VA, USA).

Tube formation assay

Tube formation assays were performed on
HCAECs to assess angiogenic capacity, which is
believed to be important for endothelium func-
tion. The in vitro tube formation assays were
performed using the Angiogenesis Assay Kit
(Chemicon, CA, USA) [22] according to the man-
ufacturer’s protocol. Briefly, ECMatrix gel solu-
tion was thawed at 4°C overnight, mixed with
ECMatrix diluent buffer, and placed in a 96-well
plate at 37°C for 1 hour to allow the matrix
solution to solidify. HCAECs were treated with
eotaxin-2 for 24 hours and then harvested. A
total of 10 cells were placed on the matrix
solution, and the samples were incubated at
37°Cfor 8 hours. Tubule formation was inspect-
ed under an inverted light microscope, and five
representative fields were taken. The average
of the total intersection of three tubes formed
by cells was calculated.

HCAECs/THP-1 cells adhesion assay

HCAECs (5x10°) were distributed into 24-well
plates before the assay. Then, the growth medi-
um was supplemented with 1-10 ng/mL eotax-
in-2 for 18 hours followed by 10 ng/mL LPS
treatment for 8 hours. THP-1 cells were labeled
for 1 h at 37°C with 10 pM of 2,7,-bis(2-
carboxyethyl)-5(6)-carboxyfluorescein acetoxy-
methyl ester (BCECF/AM, Boehringer-Man-
nheim) in serum-free RPMI 1640 medium; they
were then washed with PBS to remove free dye
and resuspended in RPMI 1640 containing
2% FBS. One million labeled THP-1 cells were
added to each HCAEC-containing well, and
incubation continued for 1 h. Non-adherent
cells were removed by three gentle washes with
HBSS. The degree of THP-1 cells adhered to the
HCAECs was observed using inverted fluores-
cent microscopy and counted using a Multilabel
Counter Victor? (Wallace, CA, USA) at an emis-
sion of 530 nm and an absorption of 435 nm
after the cells were lysed with DMSO.

Quantitative real time polymerase chain reac-
tion and actinomycin D chase experiment

Total RNA was isolated using a TRIZOL reagent

Kit (Invitrogen, CA, USA). cDNA was synthesized
from total RNA using Superscript® Il reverse
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transcriptase. Quantitative real time poly-
merase chain reaction (PCR) was performed
using a FastStart DNA Master SYBR Green | kit
and LightCycler (Roche, CA, USA). FastStart Tag
DNA polymerase was activated by incubation at
95°C for 2 min before 40 cycles of 95°Cfor 1 s,
60°C for 5 s, and 72°C for 7 s. Fluorescence
was measured at 86°C after the 72°C exten-
sion step. The level of TLR4 mRNA expression
was determined in arbitrary units by compari-
son with an external DNA standard that was
amplified by the TLR4 primers. Actinomycin D
(20 pg/mL) was added to cells for 1 h following
their treatment under 5 and 10 ng/mL of eotax-
in-2 for 4 hours. Total RNA was extracted at O,
30, 60, 120, 240, and 300 min after the addi-
tion of actinomycin D, and quantitative real
time PCR was performed. The half-life (t1/2) of
the TLR4 mRNA was calculated according to
the following formula t1/2 = 0.693/k, where k =
In (N/N)/t in which N is the cross-point of
real-time PCR att = 0 and N, is the cross-point
at time t. The PCR primers used for amplifica-
tion of TLR4 and GAPDH were: TLR4 forward
primer: 5-AAG CCG AAA GGT GAT TGT TG-3/,
reverse primer: 5’-CTG TCC TCC CAC TCC AGG
TA-3’; GAPDH forward primer: 5-TGC CCC CTC
TGC TGA TGC C-3/, reverse primer: 5-CCT CCG
ACG CCT GCT TCA CCA C-3'. All specific primers
were synthesized by Sigma-Aldrich (MO, USA).

Immunofluorescent staining

For immunofluorescent staining, cells were
plated on cover slips, grown to confluence, and
then treated with 10 ng/mL of eotaxin-2 for 4
hours. After the treatment, the cells were fixed
with 4% formaldehyde. Cell membranes were
fenestrated using 0.4% Triton-100, and non-
specific binding sites were blocked with 2%
BSA-Tween 20 (0.1% v/v). The cells were incu-
bated with mouse anti-human antigen R (HuR),
AU-rich element RNA-binding protein 1 (AUF1)
or tristetraprolin (TTP) antibodies (Chemicon,
CA, USA) and then incubated with the second-
ary antibody conjugated to fluorescein isothio-
cyanate (FITC). The 2-(4-Amidinophenyl)-6-
indolecarbamidine dihydrochloride (DAPI) was
used to identify the nuclei. The slides were
observed with fluorescent microscopy.

Luciferase reporter assay

Functional analysis of the 3'UTR of TLR4 mRNA
was performed using plasmids containing the
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3'UTR and a luciferase reporter gene (from
pGL-Basic vector (Promega, USA). we had gen-
erated a construction of luciferase reporter
plasmids containing the 3’ UTR of TLR4 mRNA
for expression in mammalian cells [23]. The fol-
lowing specific primers were used in the PCR
reaction: TLR4-3'UTR Pr-forward: TGACC CACAA
GTBAA AAAGG and TLR4-3'UTR Pr-reverse:
TCCCA GCCAT CTGTG TCTC. A total of 10° cells
were trypsinized and resuspended in 100 pl of
Nucleofector solution; 1 ug of the reporter plas-
mid (CMV-Luciferase-TLR4 3’UTR sense, and
CMV-Luciferase-TLR4 3'UTR antisense) was
transfected using the Nucleofector electropor-
ation device according to the manufacturer’s
instructions. Equal amounts of the luciferase
reporter gene containing pcDNA3.1 plasmid
(CMV-Luciferase) were used as a control group.
Transfection efficiency was normalized to uni-
formity using a B-galactosidase reporter plas-
mid. Cell extracts were prepared with reporter
lysis buffer (300 ul/well), protein concentra-
tions were determined, and the luciferase activ-
ity was quantified by luminometry (Wallac
Victor?, Finland) using the luciferase assay sys-
tem (Promega, CA, USA). B-galactosidase activ-
ity was measured using a [-galactosidase
enzyme assay Kit (Stratagene, CA, USA).

Cross-linking Immunoprecipitation for RNA-
protein Interaction

To determine whether TTP interacts directly
with the 3’'UTR of TLR4 mRNA, we carried out
immunoprecipitation and RT-PCR with modifi-
cations based on a previous report [24]. To
induce cross-linking, we irradiated cells in ice-
cold PBS directly with 4000 mJ of ultraviolet B
light three times. The cells were lysed with cold
cell lysis buffer, and RNA-protein complexes
were extracted by centrifugation. For immu-
noprecipitation, 500 pg of cytoplasmic fr-
action aliquots was incubated with protein
G-sepharose and 10 pg of an antibody that rec-
ognizes TTP. Western blot analysis was con-
ducted to determine the levels of TTP in
HCAECs. Protein extracts were subjected to
sodium dodecyl sulfate-polyacrylamide gel
electrophoresis and electrophoretically trans-
ferred to a polyvinylidene difluoride membrane.
The membrane was probed with a rabbit anti-
TTP antibody and then incubated with horse-
radish peroxidase-conjugated secondary anti-
body. The blot was developed using enzyme-
linked chemiluminescence detection reagents.
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Figure 1. Eotaxin-2 impaired the function of HCAECs without impairing their viability. A: The total protein was extract-
ed from THP-1 cells, HCAECs, and human umbilical vein endothelial cells (HUVECs), CCR3 were analyzed by western
blot. B-actin protein levels were used as a loading control. B: Treatment of HCAECs with eotaxin-2 protein for 8-24
hours; cell cytotoxicity of eotaxin-2 was analyzed by MTT assay, and the absorbance was recorded using a microplate
reader. C: HCAECs were pretreated with eotaxin-2 for 24 hours. An in vitro tube formation assay was performed
using ECMatrix gel to investigate the effect of eotaxin-2 on the HCAECs’ lining function. D: The photographs were
taken 24 hours after seeding of HCAECs. All data are expressed as the mean + SEM of five experiments performed
in triplicate and as a percentage of the control. Statistical evaluation was performed using one-way ANOVA followed
by a Dunnett’s test. *P<0.05 was considered significant.

The RNA in the immunoprecipitated material
was used in quantitative real-time PCR reac-
tions to detect the presence of the 3’ UTR of
TLR4 mRNA. The mRNA was reverse tran-
scribed using a Reverse-iTi 1st Strand Synthesis
Kit (ABgene, Epsom, UK), followed by quantita-
tive real-time PCR to measure the 3’ UTR tran-
script levels. The PCR primers designed for the
3’UTR of TLR4 mRNA were 5'-GAA CTG GGT GTT
CACTTT TTC C-3’ and 5-ATC CCA GCC ATC TGT
GTC TC-3.

Animal study

Ethics statement: All animals were treat-
ed according to protocols approved by the
Institutional Animal Care Committee of the
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National Defense Medical Center (certificate
No.: IACUC-07-172). Experimental procedures
and animal care conformed to the “Guide for
the Care and Use of Laboratory Animals” pub-
lished by the U.S. National Institutes of Health
(NIH Publication No. 85-23, revised 1996).

Animal grouping and experiment: All animals
were kept in microisolator cages on a 12-h
day/night cycle and fed normal mouse chow
diet (Scientific Diet Services, Essex, UK) or
DIO rodent purified high cholesterol (HC) diet
(TestDiet, MO, USA) with water ad libitum.
Twenty male B6.129S7-LdIrt™"e/) mice (a ho-
mozygous LdIr™He" mutation mouse have an
elevated cholesterol level when fed a high fat
diet; JAX®, 002207, Jackson Laboratory, ME,
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Eotaxin-2 regulates TLR4 expression and atherogenesis

A * B
300 300
S I * 5
@ 250 ‘w250
Q @
= =
BB 200 | ® B 200
ol — oTEl
o § 150 | o § 150 |
Eg 100 | Eg 100
(& O
I X
o oL —
eotaxin-2 0 10 (hg/mL) T R4 SiRNA 0 0 0 (uM)
10 ng/mL LPS treatment NCsRNA 0 0 0 0 20 (uM)
9 eotaxin-2 0 0 10 10 10 (ng/mL)
10 ng/mL LPS treatment
C D
ICAM-1 W . S e 05 kDa TLR4 95 kDa
VCAM-1 S S s 110 kDa B-OCtin  —— 43 kDa
P-actin  S———— - | eotaxin-2 0 0 1 5 10 (ng/mlL)
LPS 0 10 0 0 0 (ng/mL)
eotaxin-2 0 0 5 10 (ng/mL)
10 ng/mL LPS treatment
ICAM-1  VCAM-1 *
| | *
& 300, * * ol
2 x 5 I
o 250 | 2 2001 * '
- o=
@ 8 200 5E 150
9%€ P ]
3 8 150 | : T
2 55 100 1
o ’ 5 e
E & 100 1 39‘:
5 5 50
g " =
eotaxin-2 0 0 510 00 510 (ng/mL) eotaxin-2 10 (ng/mL)
10 ng/mL 10 ng/mL LPS 0 10 0 0 0 (ng/mL)
LPS LPS
E * F
M 350 *
*
$ 300 [ %* I
£ ¥ [ £ 0
S 25! 1 - =] | I
s L % 8 2|
oL 201 : = 2 -
<5 BE 150
o g =
€5 9] B [ £
3E 101 § w0
P |
F oos. ol
0 5 10
0 5 10 eotaxin-2 treatment (ng/mL)

eotaxin-2 treatment (ng/mL)

Figure 2. Eotaxin-2 affects HCAEC functions mediated by enhancing of TLR4 expression. A: HCAECs were pretreated
with eotaxin-2 for 18 hours, followed by LPS treatment for 8 hours and then co-cultured with THP-1 cells for 1 hour.
B: HCAECs were transfected with TLR4 siRNA or validate (as a negative control knockdown; NC) siRNA for 24 hours
then eotaxin-2 plus LPS stimulation for 8 hours. The degree of THP-1 adhesion to the HCAECs was counted using
a Multilabel Counter Victor?. C: HCAECs were stimulated for 18 hours without or with eotaxin-2 followed by LPS
treatment for 8 hours. The total ICAM-1 and VCAM-1 expression were analysis using western blotting. D: HCAECs
were stimulated for 18 hours with eotaxin-2 or LPS. Western blot analyses of TLR4 protein were performed. Total
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B-actin protein was used as a loading control. The amount of proteins expression was quantified using densitometry
and presented as bar graph. E: HCAECs were stimulated for O (black), 4 (gray), 8 (dark gray), or 12 (white) hours
with eotaxin-2. The production levels of TLR4 mRNA were analyzed by quantitative real time PCR. F: HCAECs were
stimulated for 4 hours with eotaxin-2. The half-life of TLR4 mRNA was analyzed by actinomycin D chase experiment.
The half-life of TLR4 mRNA was calculated according to the mRNA decay rate. All bars represent the results of three
independent experiments. The data are presented as the mean + SEM and statistical evaluation was performed
using one-way ANOVA followed by a Dunnett’s test. *P<0.05 was considered significant.

USA) were used. B6.B10ScN-TIr4'rsel/jth) fe-
males (a TLR4-knockout mouse homozygous
for the defective LPS-response deletion allele
Tir4'sdel " Jackson Laboratory, ME, USA) were
bred with B6.129S7-LdIr™"e/) males to ob-
tain mice lacking both Ldlr and Tir4 (here after
collectively referred to as LdIr/TIr4”- double
knockout mice). Five male Ldlr’/TIrd” mice
were included in this study. The animals were
divided into five groups (5 animals/per group).
B6.129S7-LdIr™m"er/) mice were included in
groups 1-4 and LdIr’/TIr4”- mice were included
in group 5. Group 1 (naive control): B6.129S7-
LdIrtmifer/) mice fed with normal chow diet;
group 2: B6.129S7-LdIr™"e /) mice fed with
high cholesterol (HC) diet; group 3: B6.129S7-
LdIrtmtter/) mice fed with HC diet and receiving
a tail vein injection of 5 ng/kg body weight (BW)
of eotaxin-2 twice a week throughout the exper-
iment (42 days); group 4: B6.129S7-LdlIrimiHer/]
mice fed with HC diet and receiving a tail vein
injection of 10 ng/kg BW of eotaxin-2; group 5:
LdIr”/ TIrd”- mice fed with HC diet and receiving
a tail vein injection of 10 ng/kg BW of eotaxin-2;
At the end of the experiment (day 42), the mice
were sacrificed and the thoracic aorta were re-
moved.

Immunohistochemistry

The animals were sacrificed at the end of week
6, and the thoracic aortas were harvested, gen-
tly dissected free of adherent tissues, rinsed
with ice-cold phosphate buffered saline,
immersion-fixed with 4% buffered paraformal-
dehyde, paraffin-embedded, and 5-um-thick
paraffin-embedded cross-sections of mouse
aortas were stained. Immunohistochemical
staining used host anti-TLR4 (Biossusa, MA,
USA), host anti-HuR (abcam, CA, USA), host
anti-TTP (Novusbio, CA, USA), and host anti-
PRAT4A (Santa Cruz, CA, USA) antibodies. The
slides were observed via microscopy.

Statistical analysis

Results were expressed as the mean + SEM.
Data were analyzed using ANOVA followed by
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the Dunnett’s test. A p value less of than 0.05
was considered statistically significant.

Results

HCAECs expressed CCR3 and eotaxin-2
decreased tube formation in non-impaired situ-
ation of cell viability in HCAECs: CCR3 is the
specific receptor of eotaxin-2, therefore to con-
firm its expression before eotaxin-2 stimulation
was necessary in HCAECs. Indeed, the western
blotting evidenced that CCR3 was expressed in
HCAECs (Figure 1A). An MTT assay was per-
formed to analyze cell viability and the cytotox-
icity of eotaxin-2. HCAECs were treated with
1-10 ng/mL of eotaxin-2 for 8, 12, or 24 hours.
The results showed that treatment with eotax-
in-2 did not affect cell viability (Figure 1B). The
deficiency of capillary network formation of
endothelial cells is believed to be important
issues during atherogenesis. Therefore, in vitro
tube formation assays were performed. After
24 hours of culture in 5 or 10 ng/mL eotaxin-2,
the functional capacity for tube formation of
HCAECs on ECMatrix gel was significantly
decreased compared to the control group (5
ng/mL eotaxin-2: 45.7+9.8% of the control, and
10 ng/mL eotaxin-2: 26.4+5.9% of the control)
(Figure 1C and 1D). These results indicate that
eotaxin-2 (approximately 5-10 ng/mL) poten-
tially decreases the tube formation capacity of
HCAECs, which are involved in the lining of
endothelium, whereas 1-10 ng/mL eotaxin-2
did not induce endothelial cell cytotoxicity.

Eotaxin-2 affects HCAEC functions mediated by
enhancing of TLR4 expression: Lipopolysac-
charides (LPS) induces endothelial cells inflam-
mation which resulting from atherosclerosis.
We analyzed whether eotaxin-2 aggravates the
sensitivity to LPS in HCAECs. In Figure 2A, the
confluent control HCAECs showed minimal
adhesiveness to THP-1 cells, but adhesion was
substantially increased when the HCAECs were
treated with 10 ng/mL of LPS for 8 hours
(146.8+18.4% of the control). However, HCAECs
were pretreated with 5 and 10 ng/mL of eotax-
in-2 for 18 hours followed by LPS treatment,
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Figure 3. Eotaxin-2 Prolongs TLR4 mRNA stability and promotes TLR4 expression. A: Following treatment of HCAECs
with eotaxin-2 for 30-240 minutes, the phosphorylation of p38 MAPK, JNK/SAPK and ERK1/2 were analyzed by
Western blot. The total p38 MAPK, JNK/SAPK, ERK1/2, and B-actin protein levels were used as loading controls. B:
HCAECs were pretreated with SB203580, SP600125, or PD98059 for 1 hour prior to treatment with eotaxin-2 for 8
hours. The expression levels of TLR4 were analyzed by quantitative real time PCR. C: HCAECs were pretreated with
SB203580, SP600125, or PD98059 for 1 hour prior to treatment with eotaxin-2 for 4 hours. The half-life of TLR4
mRNA were analyzed by actinomycin D chase experiment. D: HCAECs were pretreated with SB203580, SP600125,
or PD98059 for 1 hour prior to treatment with eotaxin-2 for 18 hours. The total TLR4 expression was analysis using
western blotting. All bars represent the results of three independent experiments. The data are presented as the
mean + SEM and statistical evaluation was performed using one-way ANOVA followed by a Dunnett’s test. *P<0.05

was considered significant.

the adhesiveness of THP-1 cells were sever
increased than that in LPS-treatment group
(199.4+14.0% of the control, and 221.4+19.7%
of the control, respectively). In order confirm
the fact that eotaxin-2 affects HCAECs function
mediating by regulation of TLR4 expression,
TLR4 expression on HCAECs were blocked by
TLR4 siRNA before eotaxin-2 and LPS treat-
ment. The result showed that TLR4 siRNA may
reverse the increasing of THP-1 cells/HCAECs
adhesiveness in 10 ng/mL eotaxin-2 plus LPS
treatment HCAECs (TLR4 siRNA+eotaxin-
2+LPS: 95.0+15.9 of control, eotaxin-2+LPS:
230.5+24.6% of the control). This effect was
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not observed with the validate siRNA (NC
siRNA) (Figure 2B). Additionally, adhesion mol-
ecules (such as ICAM-1 and VCAM-1) mediate
the adhesion of monocytes to the endothelium
to control the initial process of atherosclerosis.
Therefore, we hypothesized that expression of
VCAM-1 and ICAM-1 may be regulated by eotax-
in-2 in LPS-treatment HCAECs. The western
blot analysis evidenced that ICAM-1 and VCAM-
1 were spontaneously expressed at a basal
level in the control (untreated) and LPS treat-
ment HCAECs. Eotaxin-2 treatment for 24 hours
caused significant up-regulation of the expres-
sion of VCAM-1 (10 ng/mL of eotaxin-2) and
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Figure 4. The 3'UTR flanking sequence of TLR4 mRNA, HuUR and TTP conferred eotaxin-2-responsiveness in HCAECs,
which mediates by the activation of p38 MAPK and JNK/SAPK. A: HCAECs were treated with eotaxin-2 for 40-240
minutes. HUR, AUF1, and TTP protein expression in the cells cytoplasm were detected by western blot analysis.
B-actin was used as internal controls. B: Subcellular distribution of HUR, AUF1, and TTP after eotaxin-2 treatment
for 4 hours in HCAECs detected by immunofluorescence and observed by confocal microscope. C: HCAECs were
transfected with CMV-luciferase-TLR4 3'UTR sense (CMV-luc-3’UTR (S)) or CMV-luciferase-TLR4 3'UTR antisense
CMV-luc-3'UTR (R) plasmids. Equal amounts of luciferase reporter gene containing plasmid (CMV-Luciferase) were
used as controls. Uniform transfection efficiencies were confirmed using a B-galactosidase reporter plasmid. The
luciferase activity was quantified by luminometry. Data are expressed as relative luciferase units. D: The cytoplasmic
fractions in 4 hours of eotaxin-2 treatment HCAECs were analyzed by immunoprecipitation. Immunoprecipitated
material (5 pL) was used in quantitative real-time PCR reactions to detect the presence of the 3" UTR of TLR4
mRNA. TTP interaction with the 3'UTR of TLR4 mRNA was identified by quantitative real-time PCR. E: HCAECs were
pretreated with SB203580, SP600125, or PD98059 for 1 hour prior to treatment with eotaxin-2 for 4 hours. The ex-
pression of cytoplasmic HUR and TTP were assessed by western blot analysis. B-actin was used as internal controls.
F: HCAECs were pretreated with PD98059, SB203580, and SP600125 after eotaxin-2 treatment. TTP interaction
with the 3’'UTR of TLR4 mRNA was identified by immunoprecipitation and quantitative real-time PCR. The data are
presented as mean + SEM and represent the results of three separate experiments and statistical evaluation was
performed using one-way ANOVA followed by a Dunnett’s test. *P<0.05 was considered significant.
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Figure 5. Eotaxin-2 Markedly Induce PRAT4A Ex-
pression. A: HCAECs were treated with eotaxin-2 for
40-240 minutes. The gp96 and PRAT4A protein ex-
pression in the cells were detected by western blot
analysis. B: HCAECs were treated with eotaxin-2 for
180 minutes. The gp96 and PRAT4A protein expres-
sion were detected by western blot analysis. B-actin
was used as internal controls.

ICAM-1 (5 and 10 ng/mL of eotaxin-2) in LPS-
stimulated HCAECs (Figure 2C). Previous evi-
dences had demonstrated that TLR4 plays criti-
cal roles in atherogenesis. As the result of TLR4
specific to LPS stimulation, to explore the
expression of TLR4 in this study is necessary.
The western blotting showed 10 ng/mL LPS
and 1 ng/mL eotaxin-2 slightly, and 5-10 ng/
mL eotaxin-2 significantly induce TLR4 expres-
sion in endothelial cells (Figure 2D). Similarly,
TLR4 mRNA expression presented a significant
dose- and time-dependent increase in eotaxin-
2-induced HCAECs compared to naive HCAECs
(Figure 2E). Controlling the stability of the TLR4
mRNA modulates gene expression and effi-
ciently adjusts inflammatory responses [25].
To determine whether eotaxin-2 affects the
steady-state dynamic balance between the
rate of transcription and the message stability
of the TLR4 mRNA, an actinomycin D chase
experiment was conducted. The mRNA half-life,
deduced under various conditions according to
the curve, indicated that 5-10 ng/mL of eotax-
in-2 stimulation for 4 hours rapidly increased
the stability of the TLR4 mRNA in HCAECs
(half life of TLR4 mRNA: control group, 145.3+
24.7 minutes; 5 ng/mL eotaxin-2 group, 229.7+
20.3 minutes; 10 ng/mL eotaxin-2 group,
269.8+40.9 minutes; Figure 2F). These results
indicate that eotaxin-2 aggregates atherogenic
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phenomena in endothelial cells mediated by
upregulating TLR4 expression in transcriptional
regulation and post transcriptional modifica-
tion pathway.

Eotaxin-2 prolongs TLR4 mRNA stability and
promotes TLR4 expression: Transcriptional sig-
naling pathway and post-transcriptional modifi-
cation were reported to involve in TLR4 expres-
sion. Therefore, western blotting analysis and
Quantitative Real Time PCR were done to
assess the activation of related signal path-
ways in HCAECs treated with eotaxin-2. In Fig-
ure 3A, the activation of p38 MAPK, JNK/SAPK,
and ERK1/2 were significantly and quickly
increased by treatment of 10 ng/mL of eotax-
in-2, suggesting that the MAPKs signal path-
ways play potential roles in eotaxin-2-induced
HCAECs. Pretreatment with SB203580 (a p38
MAPK inhibitor), SP600125 (a JNK/SAPK inhib-
itor), and PD98059 (an ERK1/2 inhibitor) for 1
hour may have ameliorated the positive effects
of 10 ng/mL eotaxin-2 on HCAECs TLR4 mRNA
production. Interestingly, exposure to PD98059
did not change the half-life of TLR4 mRNA
in eotaxin-2-induced HCAECs (control group,
145.3+24.7 minutes; 10 ng/mL eotaxin-2
group, 246.9+30.1 minutes; SB203580 plus
eotaxin-2 group, 163.2+29.7 minutes; SP600-
125 plus eotaxin-2 group, 79.4+21.5 minutes;
PD98059 plus eotaxin-2 group, 199.6+23.5
minutes; Figure 3C). Finally, the western blot-
ting demonstrated that TLR4 protein produc-
tion induced by 10 ng/mL of eotaxin-2 was also
reduced by SP600125 and PD98059 (Figure
3D), indicating JNK/SAPK and ERK1/2 regu-
lates the TLR4 protein production in eotaxin-2
stimulation HCAECs. These results suggest
that JNK/SAPK, p38 MAPK, and ERK1/2 acti-
vation contribute to the transcriptional signal-
ing pathway, JNK/SAPK and p38 MAPK regu-
late post-transcriptional modification, as well
as JNK/SAPK and ERK1/2 regulate translation-
al signaling pathway in HCAECs treated with 10
ng/mL eotaxin-2.

HuR activation and TTP expression mediate
TLR4 mRNA stability confer eotaxin-2 respon-
siveness: The RNA binding proteins, such as
HuR, AUF1, and TTP regulate TLR4 mRNA sta-
bility. In Western blot analysis, eotaxin-2 mark-
edly increased the cytoplasmic level of HUR but
not AUF1 (Figure 4A); in contrast, TTP protein
expression in HCAECs after 10 ng/mL eotax-
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Figure 6. Eotaxin-2 protein significantly exacerbated neointimal formation in HC diet-fed B6.129S7-Ldlr'™*/ ) mice,
which is mediated by TLR4 expression. Histopathological features of cross-sections of aortas were stained using
hematoxylin. There were no atherosclerotic lesions in the aortas of normal diet-fed B6.129S7-LdlIr'™""/J mice group
and HC diet-fed Ldlr’/Tir47- mice. The graphs show 40x or 200x maghnification of the slide. The lumen is uppermost
in all sections, and corresponding hematoxylin staining was used to identify the nucleus. The arrows indicated the

internal elastic laminae on the vessel walls.

in-2 treatment was decreased. HUR and AUF1
were found predominantly in the nucleus in
nontreated endothelial cells. Treatment with 10
ng/mL eotaxin-2 for 4 hours caused a marked
accumulation of cytoplasmic HuR; in contrast,
AUF1 and TTP expression was found predomi-
nantly in the nucleus, and its distribution
remained unchanged following eotaxin-2 treat-
ment (Figure 4B). To investigate the fact that
the 3’'UTR of TLR4 mRNA confers eotaxin-2
responsiveness and that HUR modulates the
3’'UTR-mediated gene expression in HCAECs, a
reporter plasmid containing the 3’'UTR and
luciferase reporter gene were transfected into
cells. The CMV-luciferase-TLR4 3'UTR sense
plasmid-transfected group had a higher basal
luciferase activity than the CMV-luciferase
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plasmid-transfected group. Treatment with 10
ng/mL eotaxin-2 for 4 hours caused a signifi-
cant increase in luciferase activity in the CMV-
luciferase-TLR4 3'UTR sense plasmid-trans-
fected group (Figure 4C). HCAECs were cotrans-
fected with the 25 yM HuR siRNA and CMV-
luciferase-TLR4 3'UTR sense plasmid followed
by eotaxin-2 treatment for 4 hours. HuR-specific
siRNA effectively blocked the luciferase activity
in CMV-luciferase-TLR4 3'UTR sense plasmid-
transfected cells stimulated with eotaxin-2. In
contrast, The CMV-luciferase-TLR4 3'UTR anti-
sense plasmid-transfected group did not have
a higher basal luciferase activity than the
CMV-luciferase plasmid-transfected group. Add-
itionally, on the basis of the specific region of
the ARE of TLR4 recognized by TTP [24], we
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postulated that eotaxin-2 might affect the inter-
action of TTP and 3'UTR of TLR4 mRNA, and we
assessed this possibility using immunoprecipi-
tation and quantitative real-time PCR. Protein
fractions were subjected to immunoprecipita-
tion with a rabbit anti-TTP antibody or control
preimmune rabbit serum and were subjected to
polyacrylamide gel electrophoresis. The mouse
anti-TTP antibody was efficient in the immuno-
precipitation process. Treatment with eotaxin-2
markedly decreased TTP interaction with the
3'UTR of TLR4 mRNA (Figure 4D). To assess the
importance of the MAPKs in eotaxin-2 mediat-
ed activation of HuR and TTP signaling, we
used the MAPK inhibitors to identify whether
the expression of HUR and TTP as well as TTP
interaction with the 3’'UTR of TLR4 mRNA are
regulated by the MAPK-signaling pathways. We
found that SB23580 and SP600125 signifi-
cantly reduced cytoplasmic HuR expression,
and SP600125 decreased TTP production in
HCAECs treated with eotaxin-2 (Figure 4E); the
interaction with the 3’'UTR of TLR4 mRNA is
blocked partially by SP600125 (Figure 4F).
These findings suggest that the 3'UTR of TLR4
mRNA confers eotaxin-2 responsiveness and
eotaxin-2 affected HuR and TTP expression is
mediated by the p38 MAPK and JNK/SAPK sig-
naling pathway in HCAECs.

Eotaxin-2 markedly induce PRAT4A expression
but blurry for gp96: Previous evidence showed
that chaperones, such as gp96 and PRAT4A
regulate TLR4 localization and surface expres-
sion [26], therefore we examined if their expres-
sions changed with eotaxin-2 exposure. In
western blotting that PRAT4A expression is
obviously increased both in time- or dose-
dependent manner under 10 ng/mL of eotax-
in-2 stimulation. Unlike PRAT4A, the expres-
sions of gp96 were erratic in eotaxin-2 treat-
ment HCAECs (Figure 5A and 5B). According to
the results, we predict that PRAT4A might regu-
late the trafficking of TLR4 in eotaxin-2-stimu-
lated HCAECs.

Eotaxin-2 enhanced and aggravated neointima
formation in HC diet-fed B6.129S7-LdlrmHer/)
but not Ldlr”/ TIr4”- mice: mice which fed with
normal chaw diet. In contrast, fed HC diet may
induce the lesion formation in B6.129S7-
Lalrt™iHer/) mice. Interestingly, the administra-
tion of 10 ng/kg BW eotaxin-2 may more seri-
ous the neointima formation in HC diet-fed
B6.129S7-Ldlr™Her/) mice but not Ldlr’/Tir4"
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mice. According to present in vitro results in
this study, immunohistochemical staining was
performed using antibodies against TLR4, HuR,
TTP, and PRAT4A on sections of the aortas.
Compared with sections from the control (nor-
mal diet) group, the sections of the HC diet-fed
B6.129S7-Ldlrt™He/) mouse aortas did not
showed changed expression levels of TLR4,
HuR, TTP, and PRAT4A on the vessel wall.
Indeed, B6.129S7-Lalr'™"e’/) mouse treatment
with 5 ng/kg BW of eotaxin-2 slightly or 10 ng/
kg BW of eotaxin-2 markedly strengthened
TLR4, HuR, and PRAT4A expression in the HC
diet-fed group. Obviously, 10 ng/kg BW of
eotaxin-2 administration did decrease TTP
expression in the aortas of the HC diet-fed
B6.129S7-Ldlr'™Her/) mouse. Additionally, com-
pared with sections from the eotaxin-2 plus HC
diet treatment groups, the administration of 10
ng/kg BW eotaxin-2 in HC diet-fed LdlIr//Tir4d"
mice may emerge the restricted neointima for-
mation, HuR, PRAT4A, and TTP expression
(Figure 6). These results demonstrate that
eotaxin-2 administration significantly exacer-
bated atherogenesis and aggregative TLR4,
HuR, PRAT4A expression in the aorta in HC diet-
fed B6.129S7-LdIr'™er/) mice, as mediated by
TLR4.

Discussion

TLR4 are type | transmembrane receptors that
are expressed on the endothelial cells, macro-
phages, neutrophils, platelet, keratinocytes,
dendritic cells, and epithelial cells [27-29], and
are critical for the induction of downstream sig-
nals during innate immune responses to bacte-
rial components [13]. Recent findings have
demonstrated that a repertoire of TLR4 is asso-
ciated with atherosclerotic lesions and that the
expression of TLR4 is upregulated in endotheli-
al cells in lesions [16]. Of clinical and animal
experimental relevance, our group had high-
light the level of TLR4 expression on platelets
[30] and monocytes [24] are associated with
platelet function and early outcomes in experi-
mental C57BL/6 mouse and coronary artery
bypass graft (CABG) surgery patients. In 2002,
Dybdahl B. et al. demonstrated that open heart
surgery induces an inflammatory response and
the release of heat-shock protein 70 (HSP70)
via TLR4 signaling [31], and the level of TLR4
expression on cells is associated with the early
outcome of patients [24]. TLR4 is well known as
a receptor for LPS may contribute to cellular
inflammation. LPS treatment increases TLR4
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expression in HCAECs, and directly contributes
to the progression of heart failure and coronary
artery disease [32]. However, recently studies
have explored that TLR4 also responses to sev-
eral molecules stimulation. Endogenous HSP60
as a danger signal for neuron injury via TLR4
[33]. GroEL protein of Porphyromonas gingiva-
lis binds to TLR4, then accelerates tumor
growth by enhancing neovascularization [34,
35]. HSP60 of Chlamydia pneumoniae induces
lectin-like oxidized low-density lipoprotein
receptor 1 (LOX-1) expression and increases
the uptake of oxdized low density lipoprotein
(oxLDL), which results from TLR4-axis signaling
pathway and plays a critical role in atherogen-
esis [18]. Base on these evidences, we predict
that increased presence of TLR4 on vessel
walls is likely to cause the hypersensitivity of
vascular cells to both endogenous factors and
exogenous antigen, and so exacerbate and
worsen the inflammation. It also provides a
basis for further controlling TLR4 expression
as a therapeutic strategy to avoid vascular
disorders.

Even though the TLR4-mediated signaling path-
way may contribute to inflammation including
cardiovascular diseases, the underlying mech-
anisms involved in regulation of TLR4 expres-
sion on the surface of cells are still confusion
and remain to be explored. However, according
to the previous evidences, we predict the sig-
naling pathways associated with TLR4 expres-
sion are diversity in different cell types and situ-
ation. LPS enhanced TLR4 expression in hu-
man aortic smooth muscle cell via SAPK/JNK
and ERK1/2-mediated transcriptional pathway
[36], and p38 MAPK-HuUR axis-mediated post-
transcriptional modification [23]. HuR with a
high affinity for the 3’'UTR of TLR4 mRNA, con-
tributes to the up-regulation of TLR4 induced by
GroEL in HCAECs [37]. Bone component expo-
sure downregulated TLR4 expression in a gp96-
related manner in monocytic U937 cells [38], in
contrast eotaxin-2 increased PRAT4A-mediated
TLR4 expression in HCAECs in this study. Of
clinical relevance, we also explored novel roles
for monocyte and platelet TLR4 that are associ-
ated with early outcomes in cardiac surgery.
The oxidative stress from cardiopulmonary
bypass technique mediated decrease of SAPK/
JNK, ERK1/2, and calpain activity may cripple
the TLR4 expression in monocytes and plate-
lets [24, 30]. Knockout of TTP may cause a
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severe inflammatory syndrome in vivo [39], and
up-regulation of TTP on monocytes resulting
from cardiac surgery may induce immune sup-
pression via regulation of TLR4 expression [40].
Additionally, the activation of AUF1 four iso-
forms (p37AUF1’ p4OAUF1’ p42AUF1’ and p45AUF1)
causes diverse impacts on inflammation during
atherogenesis. Rab7b is a negatively modulator
of TLR4 signaling by leading the translocation
of TLR4 into lysosomes for degradation in
mouse macrophage [41, 42]. Recently, we dem-
onstrated that calpain may cleavage myosin-9
which coordinate with Rab7b, and let to a posi-
tively TLR4 trafficking as well as hence TLR4
expression in thrombin treated platelets [43].
Although we have explored that transcriptional
signaling pathways, post-transcriptional modifi-
cation, and protein trafficking may regulate the
expression of TLR4, the detailed underlying
mechanisms of TLR4 expression in else cells
remain to be studied continuously in the future.
These preliminary results also provide a basis
for further controlling TLR4 expression as con-
trolling and therapeutic strategies to avoid
inflammation and cardiovascular disorders.

In this in vitro study, the cells were treated with
LPS to as the positive control group and which
compared with eotaxin-2 treatment group.
Indeed, this situation did not match with the
animal study that B6.129S7-LdIr'™"e/) mice
were fed with HC diet. However, our in vitro
approach was only to cause cellular inflamma-
tory responses and mimic the functional chang-
ing situation of endothelial cells. In short,
eotaxin-2 is similar to inflammatory substanc-
es, can cause increasing of TLR4 expression
thereby increasing the sensitivity of cells to
inflammatory substances, subsequently also
amplify the inflammatory responses. In the
other hand, cells with relatively low level of pro-
tein in terms of performance which related
to inflammatory responses, immunoregulation,
oncogenesis, and cell growth [44]. The cells
always use post-transcriptional modification,
well known as possibly because of repression
of transcription through the potentially unsta-
ble expression of mMRNAs [25] to regulate the
proteins expression and result in coping with
the rapidly changing environment and external
stimulation. Even though the Figure 2E showed
4 hours stimulation of eotaxin-2 did not signifi-
cantly induce TLR4 mRNA expression, but the
prolong stability of TLR4 mRNA was observed
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after 4 hours treatment in endothelial cells,
indicating that regulation of transcriptional
modification plays critical roles and allows
endothelial cells to react to eotaxin-2 stimula-
tion in a short period of time. Previous studies
have demonstrated that TLR4 is expressed
abundantly in macrophage-infiltrated lipid-rich
atherosclerotic lesions [14], which may aug-
ment the intimal hyperplasia [15]. Although
TLR4 deficiency decreases atherosclerosis but
does not protect against inflammation in obese
LDL receptor-deficient mice had been reported
[45], HC diet-fed LdlIr”/TIr4”- mice did not pres-
ent markedly atherosclerotic lesion in our
study. We also predict that diversity may result
from insufficient experimental duration and
indicating that eotaxin-2 may accelerate the
program of atheroma formation. This provides
a basis for further investigation of eotaxin-2
modulation as a preventing strategy for athe-
rogenesis.

Conclusion in this study, we found that eotax-
in-2 impaired the tube formation function in
HCAECs. Additionally, eotaxin-2 augmented
TLR4 and VCAM-1 expression in LPS-stimulated
HCAECs, which may result in increasing sensi-
tivity of response to antigen and mediates
sever monocytes adhesion, respectively. The
regulation of TLR4 expression in eotaxin-2-stim-
ulated HCAECs might via both transcriptional
signaling pathway (JNK/SAPK, p38 MAPK, and
ERK1/2 activation were involved) post-tran-
scriptional modification (JNK/SAPK and p38
MAPK mediated HUR and TTP expression were
involved), and chaperone (PRAT4A)-regulated
trafficking Mechanisms. Finally, the administra-
tion of the eotaxin-2 also led to a significant
elevation of lesion formation in high cholesterol
diet-induced B6.129S7-LdIr'™Her/) than that in
eotaxin-2 plus high cholesterol diet treatment
LdIr’/Tir4”7- and high cholesterol diet treatment
B6.129S7-LdIr'™fe/) mice. The TLR4, HuR,
TTP, and PRAT4A expression also enhan-
ced in the vessel wall of eotaxin-2 induc-
ed hypercholesterolemic B6.129S7-LdlrimHer/)
mice. The data provide evidence for a direct
involvement of eotaxin-2, which may impair the
endothelial function and accelerate atheroscle-
rosis progression.
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