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Molecular biological approach of the arteriosclerosis onset mechanism by SAA
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To reveal the molecular mechanism for periodontitis-induced atherosclerosis,

I focused Serum amyloid A (SAA), an acute-phase protein. | investigated how do SAA affect human
aortic endothelial cells (HAECs). As a result, SAA induced inflammatory molecules via TLR2, and then
SAA also induced adhesion molecules. In addition, only the expression of MYD88 was lower in SAA-
stimulated HAECs compared with unstimulated HAECs, it suggested that MyD88- independent pathway via
TLR2 could be exist in this cascade. My result suggests that TLR2 may have a critical role to induce
adhesion molecules following TLR2 signaling and the leukocyte cascade in SAA-stimulated HAECs. And
SAA might be a predictive risk marker for atherosclerosis onset in patients with periodontitis.



1990
1
2
3 CRP
C CRP
3
vascular cell
adhesion molecule-1 VCAM-1
intercellular adhesion molecule-1
ICAM-1
LDL
Toll-like receptor
TLR TLR 2001
TLR2 TLR4
TLR4
TLR
TLR4 TLR

MyD88

TLR4 MyD88 TLR
TLR2 TLR4 SAA
TLR MyD88
NF-kB
SAA
ApoE
IL-6
ApoE
mRNA
A SAA
in vitro
SAA
mRNA
SAA
SAA
(1) SAA
Lonza human
aortic endothelial cell: HAEC
6
1.5%105
6 37
5 CO2
human
recombinant SAA R&D
1.5ug/ml
PBS 013
6

(2) PCR array

NucleoSpin RNA II Macherey-Nagel
total RNA First-strand
¢cDNA RT2 First Strand Kit (Qiagen)
Human
Atherosclerosis RT2 Profiler2 PCR Array
(PAHS-0387) (Qiagen) SAA



HAEC ABI 7000
Real-Time PCR  System  (Applied
Biosystems) Human
Atherosclerosis RT2 Profiler2 PCR Array

84 responses to stress,
apoptosis, blood coagulation, circulation,
adhesion molecules, extracellular

molecules, lipid transport and metabolism,
cell growth and proliferation

array 5
housekeeping genomic DNA
3
reverse transcription 3
PCR
web

(http://pcrdataanalysis.sabiosciences.com/
per/arrayanalysis.php).

(3) gPCR
cDNA 1ug total RNA Revetra
Ace qPCR Master Mix (Toyobo)
qPCR
THUNDERBIRD SYBR qPCR Mix
(Toyobo)
TagMan Universal Master Mix II (Applied
Biosystem) ABI 7000
Real-Time PCR System PCR
SYBR Green (SELS, ABCA1,

ABCA7, SCARB1, CD36, TLR2, TLR4,
CST3, FPR2, AGER, GAPDH) Primer3
software(http://bioinfo.ut.ee/primer3-0.4.0/)

SYBR Green GAPDH
TagMan (TLR2,
Hs01872448 s1; MYD88, Hs01573837 gl;
NFKB1m Hs00765730 m1; tumor necrosis
factor-a  (TNF-a), Hs01113624  gl;
E-selectin (SELE), Hs00950401 m1)
Life Technology Tagman
18S
rRNA (4319413E, Applied Biosystems)
mRNA
: fold change = 2 4 2Ct, AACt = (Cttarget
— Ctiss na) treated group — (Ctrarget —
Ctlss wmna) control group (Ct, cycle
threshold)

(4)

TLR2 Silencer Select Pre-Designed
Small Interfering RNA (siRNA, ASO0ZS41;
Life Technology) Lipofectamine 2000
transfection reagent (Life Technology)

HAEC
HAEC 24 6
1.5 x 105 cells/well
siRNA against TLR2 10 nM
siRNA  EBM-2

24

48 HAEC
SAA TLR2
qPCR Control
siRNA  Life Technology

(5)
HAEC 30 lysis buffer
(Bio-Rad) 1lug/mL  protease inhibitors
(14,000
xg, 4 ,15 )
-80 30ug
5 Tris/glycine/SDS

buffer (25mM Tris, 250mM glycine, and
0.1% SDS) 10% sodium dodecyl sulfate
(SDS) polyacrylamide

transfer membranes (Bio-Rad,
Richmond, CA) (100 V, 1.5 h,

4 ) 5% TBST (20 mM
Tris-HCl, 150 mM NaCl, 0.1% Tween 20)
2
TBST 3 TBS

anti-TLR2 monoclonal antibody TL2.1 (
© lug/mL; Abcam)  anti-b actin

monoclonal antibody (1:1000 ; Cell
Signaling Technology)18 4
TBST 3

horseradish-peroxidase-conjugated goat
anti- mouse IgG (1:2000 ;5 Cell
Signaling) TBST

5 ECL reagents (GE
Healthcare)
(6)

SPSS software v. 15.0 J for Windows (SPSS
Inc., Chicago, IL)

(1) SAA HAEC
SAA HAEC
Atherosclerosis RT2

Profiler PCR Array
SAA 6 HAEC

13

BIRC3 (baculoviral IAP repeat
containing 3), CCL2 (chemokine (C-C
motif) ligand 2), CCL5 [chemokine (C-C
motif) ligand 5], CCR2 [chemokine (C-C

motif) receptor 2], CSF2
[colony-stimulating factor 2
(granulocyte-macrophage)l, FGA
(fibrinogen  alpha  chain), ICAM1

(intercellular adhesion molecule-1), IL1A
(inter- leukin 1, alpha), LIF [leukemia
inhibitory factor (cholin- ergic
differentiation factor)], NFKB1 (nuclear
factor of kappa light polypeptide gene
enhancer in B-cells 1), SELE (E-selectin),



TNFAIP3 (tumor necrosis factor,
alpha-induced protein 3), VCAMI1
(vascular cell adhesion molecule-1) 5

SAA ICAM1, VCAM1,
SELE SELE
232

(2) SAA TLR2

SAA 01 3 6 HAEC
mRNA TLR2
mRNA

NFKB1 TNF-a SELE mRNA 3
SAA
HAEC
SAA
MYDS88
SAA TLR
(3) TLR2
SELE
SAA TLR2
SELE
HAEC TLR2
siRNA
qPCR
TLR2
TLR2
HAEC
siRNA SELE
NFKB1 TNF-a
(4)
SAA TLR2
SAA

Serum Amyloid A Promotes E-Selectin
Expression via Toll-Like Receptor 2 in
Human Aortic Endothelial Cells. Eisaku
Nishida, Makoto Aino, Shu- 1ichiro
Kobayashi, Kosuke Okada, Tasuku Ohno,
Takeshi Kikuchi, dJun-ichiro Hayashi,
Genta Yamamoto, Yoshiaki Hasegawa,
Akio Mitani. Mediators of Inflammation

Volume 2016 (2016), Article ID
7150509, http://dx.doi.org/10.1155/2016/715
0509

SAA

2015
2015 11 16

@
Nishida Eisaku

10512519



