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Abstract

Recently, prevalence of obesity is increasing worldwide because of changing of diet
preference. And obesity is a major risk factor for metabolic diseases, which usually
progresses to type 2 diabetes mellitus and cardiovascular diseases; such as atherosclerosis,
myocardial infarction. Inflammation is associated with these diseases, and macrophages
are the predominant contributor of inflammation. Moreover, electronegative LDL
(LDL(-)), free fatty acids and interleukin-1p (IL-1P) are increased significantly in the
blood of these patients.

Production of IL-1p requires two signals. Firstly, the priming signal is to activate
NF-«kB signaling. NF-«kB as a transcription factor that promotes pro-IL-1f3 and NLRP3
expression. Secondly, the activating signal is to activate NLRP3 inflammasome and
caspase-1. Then activated caspase-1 proteolytically cleaves pro-IL-1f into mature IL-
1B. Our previous study showed that LDL(-) could induce NF-kB activation in
macrophage, and weakly promote caspase-1 activation. Evidence has shown that palmitic
acid could promote NLRP3 inflammasome/caspase-1 activation. Thus, in this study we
investigated whether there is an interaction between LDL(-) and palmitic acid in inducing
IL-1pB production in macrophages.

LDL(-) was isolated from the plasma of the rabbits fed with high-fat/cholesterol diet.
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THP-1 macrophages were treated with LDL(-) and BSA bound saturated or unsaturated

free fatty acids, then the levels of IL-1f in culture medium were analyzed by ELISA. The

results show that palmitate, a saturated fatty acid, alone is unable to induce NF-xB

activation and IL-1p production in macrophages. However, palmitate enhances LDL(-)-

induced IL-1pB production. Palmitate did not further activate NF-«xB or increase the levels

of pro-IL-1B mMRNA and protein when treated with LDL(-). Our data also show that

palmitate did not further increase LDL(-)-induced increase of LOX-1, a scavenger

receptor for LDL(-). These results suggest that palmitate enhances LDL(-)-induced IL-

1B production was not through activation of signal one (NF-«B signaling) or increase

levels of LOX-1.

Cells treated with LDL(-) under a potassium free medium, and the level of IL-1f in

the medium is close to that of LDL(-) and palmitate co-treated cells. Treated potassium

channel blockers significantly lower LDL(-) and palmitate-induced levels of IL-1p. The

results suggest that palmitate enhances LDL(-)-induced IL-1p production is likely

through increase potassium efflux.

In conclusion, our study show that palmitate enhances LDL(-)-induced IL-

1B production, the results is physiological relevant since the concentrations of LDL(-)

and palmitate used in this study are under physiological ranges in plasma of patients with

AMI and diabetes. However, we do not know which potassium channel is activated by
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palmitate. The mechanism underlie deserved further investigation.

Keywords: type 2 diabetes, macrophages, inflammation, electronegative LDL, free fatty

acids, Interleukin-1B, NF-xB, NLRP3 inflammation, palmitate
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®gF X e F13 Interleukin 1B (IL-1B) %2 % = 3] ¥ 7k (type 2 diabetes
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CVD) frieiiip b B g £ g B - < )}%;}fﬂ o v L1 FRE ISR 0 A Fodked B
SRR (1] # ae i s B AR A 2] 2 At R R e i e r 0
A IL-1B enie® oW e 7 IL-1P B% § B iwre e iiaE e L F g 0 hE IL-8 v
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Fod &= F|E B w %% E 2 FU (insulinresistance)’ 18 = i fg s x AE N BHR K o
T % M & bw T (acute myocardial infarction, AMI) 5 + & T2DM &
i P PEpE R AL (free fatty acids, FFAs)3R i % [5-7] » It - Ja%k ¥ P58 g 5k
#+3% insulin resistance friz & AMI 4 4 cHis 4|7 L 'E 7 £ & PR AL G i Fr

[va A 2 0 BGER TRk T f S im e S TR AT~ TR F ¥ S
GLUT-4 i& » F| 7335 % vop fmvs ik ik & 1% o @ b Jffeh FFAs #{ 4o ki & ¥
WP Fyo Fid & FFAs 8 7 R € R0 8 5 B fodrd P50 ATE £ [6]:
RURTRY D B AR A R e $9% § F e 1 X insulin resistance -
TR Az f # i Rst [6]Insulinresistance frdk &3 F2 H LK KT Mo
%’ﬁ d et LK B+ IRS cwips it (Insulin signaling pathway) [8] - AMI ~ T2DM
Ja h e AE R P iR e B o e IL-1B s TNF-o % > e # 4 F [6,
8-10]° {2 % * afT g » ¥y P 3% % insulinresistance # 24 > H A F L F B¥ &
FAREE LS A X EF SMAFEEB LS (high-fat diet, HFD) 3 %
insulin resistance & f}}ﬁa’% 2B SNEFEY o

A

G }gk;}& 3| » inflammasome 7% it #iE IL-1B e0A& 4 > %% %<~ insulin

2
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1B A2 € Tl 5 fmre F] 3 fodf it FlF hg 2 o e ~ FEP L oo 2 Rinre 3p
A S BE IR A ST BN A X B ¥ [13]0 @ oxidized LDL
AR TS S A g & atherosclerosis A & FlF o4 3 A AdFH fe T2DM~ 3 LK
Bodfe IL-1B A4 2 B (% [14] « 2LiFH %5 7555 (NAFLD) B § % B 2oal i -
o s K EEF T2DM e MI evg 4 [15-17] 0 ® oxidized LDL » 4355 3@
PGP 2 0 (NASH) 9 %% F15 2 = [18] » 1+ 2t 5 307 it fe
oxidized LDL ~ FFAs §? IL-1B 3 % *» chfd % o

3
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BfRA Lt 0 F A Me R AR pH ETE (2 F 22 pH=74) 22 ¢
o Ry FP e rhpg it (acidification)dy 4r m®z b end B3 kR o L F R
B[19] > ¥ ac Mg F @ 4o g5 oAl w2 > @ F 1 inflammasome » i3 = IL-1B A
40 ¥ IL-1B s imiz b » - BEEuEA & BT F S e T
F A2 B F B o IL-1B 4rie Ak & i 3| mbe ¢b 5 5 B B4 de 8 o IL-1P
secretory lysosomes 3+ ~ 2) = exosomes - 4% %z et I Jm %z ¢t (exocytosis) ~ i i
specific transporters & i% » & j&foim 7 g £ vesicles 1 [20] o @ H ¢ lwie i}
X RET AP IL- 1@ 4o P2Xy 3 g AP I gE & & 4 5P2Xy 2
FeduMl bsF 5 LR e p WA RAPM AR ok et [21] -
(=) IL-1B #h& 2

LA IL-1p A4 7 & A FAFLBVERL T > % — 1 5 fxd 5L (priming signal) »
P HF S0 NF-kB iF 52 #4073 » 88 IL-1p e F14 R o % ¢ % Ix-Ba ik
> 4o NF-kB = ¥ & p50 fo p65 A B {4 > p65 Bifik i » 7% it &0 NF-kB i 3| fm¥e
Pre s Hah IL-1P ik Fl#E4r 0 £ S pro-IL-1B 5 7 %42 inactive NLRP3 thi

A 4v o Pro-IL-1P 4= NLRP3 i & ¢ 4 % 4p B Jo¥e £ 3R> i H 23 02 (monocyte)
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#F% w2 (dendritic cell) frF ¥ w2 (macrophage) % o fe T pF g izt fmPe (45 14
B3 %F 4f 2R (Damage/ Pathogen -associated molecular patterns) 1 -
i & primingsignal > & BB B P enggsr [22] 0 23 IL-1B hA 2 F B & T
B R0 R %% d % = iE 5L (activating signal) %~ 3% ¥ NLRP3 inflammasome £
i #qv caspase-1 fE it o *» 3 pro-IL-1B @ = 5 < R i IL-1B -

o 48 (inflammasome) H_— B (%X~ 4§ & $ 0 & W wPe P &0 Caspase-1 7%
vigm BAE SR A IL-1B - IL-18 A 4 » T WPz *toH ¢ NLRP3 % &% L0
inflammasome - NLRP3 #.3F % 5¢ % (obesity) 40 ¥ % i FuE_ T2DM ¥ &%
E& £ 4 oo f 2 eyl s s (HFD) %01 SLA 2 9% § & ufh ok § 54T 14
@m NLRP3” 4 % e & 3| %3 [23,24]c @ £ 4] IL-1B A 2 §3%5:E Caspase-
1/ASC/NLRP3 & j5 » NLRP3 (nucleotide-binding oligomerization domain, leucine-rich
repeat and pyrin domain containing 3) ~ ASC (apoptosis-associated speck-like protein
containing a caspase recruitment domain) §- pro-Caspase-1 (cysteine protease) 5§ &
iR B 0 e < A4 £ 4 0 L5 NLRP3 inflammasome © 44 7% i ¢7 NLRP3
inflammasome H # pro-Caspase-1 i& {7 p #\ *» 2] (autocleavage) * A 2 & i* &
Caspase- 1 (p10/p20 tetramer) > £ #- pro-IL-1B & {77 & » A5 = @ f IL-1B > & ™
A s F) e eb [25] 0 g 14 A 8 E P2 ¢h e IL-1P fo Caspase-1 3 4 > % 55 NLRP3
inflammasome =7;% i* o 7 i A5 ¥4 W B }}%'fr NLRP3 #r4 e [IL-1B A 4 2. FF
e N S AR I ) o

& 1* NLRP3 inflammasome * #53F S B % L 4] > ¢ a4 ROS
(reactive oxygen species) 1A 4 ~ 3 fekE# 5 2 24 (lysosome dysfunction) [26] ~ 47
3 A3 mre ¢ (potassium efflux) fe?& *F B )k & ATP (ATPrelease) % [27]c @
aluminum hydroxide (alum) ~ oxidized LDL -~ *% %)% % & %8 (cholesterol crystals) ~ ¥
4 7R s B f 88 (monosodium urate, MSU crystals) {ri#58t?s 37 f (free fatty acids) *

# 3% % 4_ NLRP3 inflaimmasome ¢7/% it <+ (activator) [28]- 7 4 # I 4% 41> alum v
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MSU #tfm¥e 5w > i & lysosome dysfunction f= ATPrelease » 2 = ek & & »
# ATP 4 P2X7(purinergic receptor) #t—+ id if % & » ¥'&§ potassium efflux % 2 -
4% NLRP3 inflammasome 7 it [29] o iT & %k » A% k4% 5 A dp ) > e forg VApL
(saturated fatty acid) it 3% ¥ NLRP3 inflammasome % i* [26, 30] °
(=) Oxidized LDL/M:  #%% & %3 3¢ (LDL()) foE #in e ol

ik 85 7% AL it (atherosclerosis) v B A HH 2 A& R Flo 5 v = FlAL
oxidized LDL /"% p £ fw% & 4 4Bt F]3 » 4o MCP-1 4 M-CSF % » iz 4t 7]
3R AR A 3 e B Pibie ~ e F P W% 9% (intima) 0 A A E e
I ¥ AIiE 2 X4 (scavengerreceptors) #- intima * ¢ oxidized LDL #& » - i
§ ehz PaH b g BT EIRR AR B dmRe 5 A2 sk nse (form cells) o 4o b T
vuim i BB E N R BB A R B 0 R  F R PR T i
B Eor a4 3 3 i e 7513 "2 FH % & i (Familial hypercholesterolemia) &
H o #aird "2HEE (LDL-cholesterol) Jk & %% » 2 # 4 wu B ABIR G ©
@m # LDLreceptor (LDLR) 8 % # 4% k5> LDL 47 € L E viiim Pz 3~ > & 1970 #

roFsE —‘ﬁ#’ﬁ #1 oxidized LDL v atherosclerosis 2 & c3ff 7% » B 5 ¥ E viiim¥e

i
o

LR T - B invitro F %7 [31-33] - B AT %'ﬁ B A B ff]%é\{%}'ﬁ.
#1len LDL e d + 4 7% (aorta) =p A % (endothelial cell) — 4232 % - FLpF
Fis o ¢8R A mmeid & ms 4 |4 [32,34] o £ 7 #izut LDL A3 % > % e
B & ei(native) LDL Apt > % R 3 4v > d 30 H ¢ BRI ER A o iy Tt 0 0 0 Bed
BE e i P g & apolipoprotein B (ApoB) ! lysine #% Ak ¢ ¢ amino groups
REFITBAARB LR RSP RSB AR LDL A A #H D
Erfimie it 712 % > g B4 LDL € E rimie i » T 0GR 28 R mbe o @
i 53 45 ch acetylated LDL (acetyl-LDL) 7™ € AR E v w2 & » » ¥ ¥ 25872 R fw
Pz [33]emipfap A A LDL B4 » g A - f3 L L34 (oxidative

modification) > #fiLizf8 LDL % oxidized LDL (oxLDL)[35,36] 2 {&% F % ™=
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W& p4TF - LDL i&74p 7 % > 4o Cu*'-oxLDL > 7 if» HF 1 Evfimse }
- 1 X H4 acetyl-LDL {v oxLDL 1% — +% — 4% [37-39]-48p] #& B 7]+
¢~ IDLF > A ¥ - BELenF L FF 5 FAEEF 5 (Myeloperoxidase,
MPO) > i it ok # s o Pisk# § < £ &R MPO> 3 § i@ LDL e i fe
Fv FARF Lo i@ A2 FEE V4 F (Reactive oxygen species, ROS) » & { §
¢1 LDL 4% § 1 [40] -

2003 # Yang & % o MIEHF LK T L ]“F% LDL 4 #t3] % #6fc native
LDL #p+ > & f R e LDL > (&4 § R 22 3 ~ 44 L1 (native LDL)F] L5)
[41] > P fEH SR M TR P 39 (Electronegative LDL, LDL(-)) ° &4 325
oXLDL ¢ A Evgim®e & » > i&m A= formeell » ¥ ¥ 335 £ & intima 4% ©* o @
LDL(-) %_§ f* 42 % #isfich oxLDL ( i malondialdehyde, MDA & § i* & % 4r
thiobarbituric acid, TBA % & e & 3 (TBARS) # = -4z )> ¥ ¥ d (E: ¢ 1 LDL
AT e Flpt AL o LDL o AR i*w S g e > @ - T4
intima # % * « LDL(-) 234 - B AT A ¥ B gtk % STEMI > 7%
RGO RO B ehal R P G ALA 3T [42] 0 B Y 0 STEMI R 2 et b
2% 0 90230 LDL 7 3~10% © @ # A &F 0w RA g AR J IR
#8% 1“4k » 5 small dense LDL (sdLDL) » ¥ it . LDL ‘& glycation i3 4 & #
BAP A5 U F i [43] ERY PLDL(-) wiE B e AR F o A g
atherosclerosis 73 & » e LDL(-) &% LF ¥ s d > p oy A3 (3w
7 fEe 2 APinE LDL(-) P B P g - B i s F o BB LB B
SlAeF U e A FHZFATER > A 94 A EFERYE FE S we
(Kupffercell) #aff cni=% > FpFe 5 LDL(-) & [44] 35 LDL(-) ¥ i A
EvgmeiErasldegd LF R - 8L A invio §5%° » 7% F LDL(-) &E viwm
# 8 IL-1B~TNF-o fr IL-6 8% L iw®% ¥+ 2 4 > ¥ ¢ 7 i L3585 * NF-«xB

/2[4, 44]° @ m%e F]3 G-CSF 4= GM-CSF ¢4 fe AMI B# 424 % 0 Ap B -
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s g3 LDL(-) € 3% % G-CSF v GM-CSF tha 2 [45]c iz L7 » R
7 LDL(-) = oxLDL (commercial Cu?*-0oxLDL) #f t E wiim®z 5142 83 X 7]+ & B
HRF O FRA F LR o B2 EART LDL() slAeP g L F o A
oxLDL ¥ native LDL 4p i ;2 5 P Bgeni®* [4] o & 57 LDL(-) &% L& ¥ 4
T8 F]F 2 - Fotdedrifd * FEuirh oxLDL ¥ E im0 S8R < > LDL(-)
BT EE A - ek d o LDL(-) » AR 3 A R R PFIRY 0 e B P ey i
F e 30 p o adfzden™ w o
(2) LDL() thiis

native LDL/LDL(-) fr oxLDL #uf8:& 7 f & 3% 0™ 5VEP - § B+ §2
"% f3 LDL(-) e#ft > @ 2 native LDL> £ M LDL(-) it 59/6 4 Ra ¥ A
hk[44]e FF 5 []{J%;};] 41 > minimally oxXLDL (MM-LDL) % * % #5 it B 4018 »
§ iLiEfedE s v eh LDL H i%i—é']&tifcé Efek g3 4Fen LDL % F ot fp
Rlnie M E e o FF N F]F frAR i F]F A2 [46] o m B AP A S
TN F . S AR R et R R o B8R RfrstpF s o LDL b L B E
d B BTl > Vo d gt Ay 11 [46]e p d A SROS st # & lipoxygenase
Bit i A % i § 14 (peroxidation) [46] 5 @ LDL *q H i A K LG o
phospholipases A2 (PLA2) -k f% phosphatidylcholine* 2 # lysophosphatidylcholine
M ML g 'k ik 0z £ W 4r [46] o Sphingomyelinase (SMase) # LDL 1} &>
sphingomyelin -k &= ceramide [46] > @ 42" » 315 4 7 2c% > H 4 7 SMase
¥ ApoB a0 P& R AR Ay (cholesteryl ester) RAL-KfZ > 7 i d 3 H 7 ff
phospholipid # x iﬁ{f%ﬁ AoRfRiEY S H A 4 i F Y40 5 atherosclerosis lesions
PHIEAE g A4 [47] - & LDL(-) 4%3% % 4 mildly 2 £ moderately
oxidized LDL- ¥ 42 A& /i ** MM-LDL v extensively oxLDL [46] 7 } & # 4 .~
LDL(-) fc nativeLDL 4p+t » # ¢ ApoB &= s il » 5 B3 B E s % [38]

® % ApoB % # 4% (misfolding) » i@ 1% & LDL % & (aggregation) »
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LDL # # aggregation fratherosclerosis ## # th= F]5 % *7 chhf % [48,49]c st ¢ >
ApoB } e tyrosine 7 zh+ ¥ ic % MPO i3 4F [46] - m LDL % 1 ¥ e Fla
ApoB ' i lysine #% fAAR% i3 &F 5 ¥ 4 glycation - desialylation 7% € 3 4e f T2
[46]°LDL(-) fr native LDL 4+t >4 & chds Fie s 5 ApoB(pI=6.62)> @ LDL(-)
A3 4 7 Apo(a) ~ ApoA-I ~ ApoC-II ~ ApoC-III f= ApoE (pI <6.62) % [50] > ~
FEFEREFH A LDL e R4 o LDL(-)<h vitamin E o b 2 ke ey PpL 7
R0 B (total cholesterol) ~ = &4 4 iy (triglyceride) ~ #5375 "~ & (non-
esterified fatty acids)~sialicacid v TBARS 7 & 3 4c;fr LDLR 2 A+ T % [47]-
() #Hgprappid LF BPFaid

t T2DM s 4 s % ® FFAs ¢k B 3 4 5 fo04 high-fat diet (HFD) % %48
2% § & fuft (insulinresistance) 2 & 4+ #o3¢ # » § FFAs # 8 o % °FFAs #
it 3% = insulin resistance i & %)% 2_ - - Insulin resistance ATk F (XE &
fr T2DM~ % s #fr a2 ¥ £ %2408 > 2w F A% (CVD) % 1+ [51]-
wrefl i (MI) s 4 0 FFAs JE R4 #% < > &2 # FFAs #*cfr CVD § f&+
BB [S]e ik + > FFAs AR 5 B fuond $» 53z (biomarker) [5]- @ IL-1B &
CVD fpM % X F g & 4 » # %3 AMI o T2DM s 4 % » iz ¢ IL-1p
)R B [6,8-10]  F]#t 5 4 ¥t insulin resistance fv FFAs $24 W & Jig 2. fF i
% o FFAs %733 % (adipose tissue) i% i toll-like receptor 4 (TLR4) 31423 & &
oo T RAEE ime A 4 mv2 F| 5 (cytokines) ; @ TLR4 # 2 chd eivimiz it @
% g B 73 % <0 insulin resistance [52] ¢ 4 F 3F éﬁ-:}ﬂ 45 skl T2DM %] &
insulin resistance > & n ;% ¥ FFAs )k & #& % > 3E adiposetissue ¥ E v im?2 /i
[53] - @ FFAs i3 3.5 d Evfim®% + & B eh TLRs % i* MAPK (mitogen-
activated protein kinase) pathway [53, 54] ~ &4 { signaling pathways [51, 55, 56] » ~
)’I&{;rp » FFAs ¥ ic ¥t IL-1B chA 4 ¥ & .5 d TLRs> /& i primingsignal - iz

A AF D RAER
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N

AN

b 3R ¥4y 01 0 FFAs ¥ enke{ofy i5fL (saturated fatty acids, SFAs) » 4 %[ 4g s
7 § BH 5 s B FFAs: $iP (palmiticacid) o4 %t (stearicacid) &F s
‘w7z i % 1 NLRP3 inflammasome (activating signal) » & m #:g& IL-1 & 4 [26,
30] - SFAs 7% it NLRP3 inflammasome > ¥ # ¢ 5 AMPK-ROS signaling % £[56] -

Hi4pHEd 3305 > w2 ) SFAs 3 4r ~ lysosomal dysfunction f= SFAs #74 e f,

85 59 L E w2 5 it NLRP3 inflammasome [26] > #2730 e59%7 7 % 3> LDL(-)
WEwEmie v i %58 ROS # % IL-1p &4 » @ 25 5vg i (phagocytosis) fr

lysosomal dysfunction [4] - @ 4 {4+ & > = & LDL(-) i1« IL-1B & 2 2. priming
signal » 78 SFAs &_% ## /% i* NLRP3 inflammasome =4 ¢ » i:& IL-1B ~ & A&
45 ¢ § 7 &% i AMPK-ROS signaling ~potassium efflux ~ lysosomal dysfunction
2 phagocytosis & 4|3 &1t o
() RV s AR

ARG T RN 77 N 24% 17 & (palmitic acid) ~ 5 11% A 5 fix (Stearic acid) ~
1 38% ;¥ pix (oleic acid) fr¥) 16% 1 i f& (linoleic acid) ; #+# 7 7 £ 47% * &
fe (lauricacid)e o B A g &P > F * chx 20808 25 52~65% linoleic acide
%42 Jgu R v A LR A 2 PR [57-60] 0 AR P FFAS

T ER TS K 400~500 UM P £ 4a FFASHE ¥ d ¢ -9 (albumin) #F -

EN

palmitic acid (C16:0) = stearic acid (C18:0) &+ f&r fc¥y #»fk (SFAs) 7 € &
% - palmiticacid =# ¢ ez F|= & 5 L 100~150 uM > ¥ L P inpk & X EAR T

Ay - A > A H v LB 2 oiy bRpL caE BB4 o lauric acid (C12:0)
fo myristicacid (C14:0) f#%? 7 £ > &7 48795 - @ Oleicacid (C18:1
n-9) fr linoleic acid (C18:2 n-6) = #H ¥k ¥ §1 % 1% & {r?; 5L (unsaturated fatty
acids, UFAs) ; o- % fr it (o-linolenic acid) (C18:3n-3)~ 7= 2 = %i f& (arachidonic acid)
(C20:4 n-6) fv DHA (docosahexaenoic acid) (C22:6 n-3) & 7 £ # > [61] - SFAs

oo X F 2 Benbd k> P B3 S o 3 0 3F 5 2 pkdpdl SFAs i #

%

9
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NLRP3 inflammasome /& i » # 3 i =0 B & s 2 (N r B F 4p B i L 3B 4R [62]
* ﬁ'p: A=k v % & primingsignal 4 stig = IL-1 A4 -3 F p ms 7 Fag 4 F

2{MeHISFAS wEHEmie b Y F AR R H 3 2 e Ak R & Lk e

=g

iz A7 ¢ B EA 4] - UFAs > e oleicacid {= linoleicacid » % E ¥ im % v
#] NLRP3 inflammasome /= i* » it #r#] SFAs 51427 [L-1f A2 24 [26,30] - -3 *3
Ve » Akdn 4 v 15 @ ¥4 NLRP3 inflammasome 75 1t 38 4 4 & efo i 334 3
[62] - = B = UFAs #*t NLRP3 inflammasome & i foif LK erdrim b ¢ > B

(=) LOX-1 $2% LDL(-) # ¥4 &L F BRhE & |2

F i srig o native LDL € Ak b ?2 %o ¢ o0 LDL % 48 (LDLreceptor, LDLR)##3%
7 MR D RS IE ¥ P00 m g ] o LDLR s3] LDL 1
ApoB-100 » @ LDL(-) 4 LDLR &fr+ i [50, 63] - Acetyl-LDLR % 1980 &
MR IR T AR d k> L L Scavenger receptor Al (SR-AI) > 7 i oxLDL 1 % ¢
fo acetyl-LDL & 7§ » ¢l s Ewiw® t 3 7 ¥ - f& modified-LDL 2 i
4 % %8 (scavenger receptor)e i+ 1993 & %7 7 >3 I CD36 &% oxLDL 7 scavenger
receptor > & OXLDL it L E #iiim®e + 1 CD36 % £ '8 f& [39] - Eviiim?e + B &
17 scavenger receptor 7 SR-AVII = CD36 ; @ 7 %—‘ﬁ W% 0 A ke scavenger

receptor ¥¥3% oxLDL + % [ enfe s o i SR-Al 7% ApoB i &F ; CD36 7%

A% i e phospholipid ; Toll like receptor 4 (TLR4) R334k ¥ it £0 cholesteryl ester
ig# scavenger receptor » # R H B fwfe > ¢ 5T i frn o] 5 [46]

@ Lectin-like oxidized LDL receptor-1 (LOX-1) i 3 #3325 2. p & wmre |t
oxLDL i & % 48> B 5 82+ cha &% p & wm? 2. cDNAlibrary & :E 1 - LOX-1
¥t oxLDL )% & % fZie 4 5 > @ 25 native LDL {v acetyl-LDL[46]  — B 4
# I LOX-1 fr oxLDL i£%* g p L mfe &2 3 5 5 & H wb 5= (apoptosis)

{v atherosclerosis =3 # 5 4p % B % [42] 0 ® &4 %5 P atherosclerosis # 2

10
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PP B AR LOX-1[64] » 7 i LOX-1 eh#& i S Hop ¥y 0 > & S

intima £HE #im e fod fivimic 5 5 A AR [64,65]° 7 B H A 2dpdiiE

l\“‘

L
8 {- oxLDL 2z R e o » B ¢ i35 oxLDL 7 Fr 1§ 42 & » 4v CD36 v
extensively oxidized LDL ; LOX-1 f= mildly oxLDL[46] ; LOX-1 4= LDL(-)[50] 2
B g ehd 3 18% o f8 R IReF 5 4R $4p 01 > LDL(-) v LOX-1 dldeg X5 &
2. Bend & B2 [42,66]° LDL(-) s d LOX-1 §&j% 0% i¢ protein kinase C (PKC)~
p38 MAPK {r NF-kB; # I p ¢ /7 4k F1+ (adhesion molecule) & & > w51 ¥
sk ® o 5lAes X F g [42,65] - gA=k LOX-1 o LDL(-) 2 R ol % » fod i
scavenger receptors # X oxLDL 7 feffrd % & ¥ ¥ i2{7 0 5 iv* (endocytosis)
PRI AFREAPIELHFIR > LDL(-) € AFE e LOX-1 ik
M» ¥ ¥4 LDL(-) £5d LOX-1 3% % L wee 715 IL-1p A2 [4]- &2
Apni LOX-1 e ir £t LB s} % > LOX-1 §o LDL(-) z B e 3
T v A S F U F RO eEY - H o ¥ - 2 6 > LDL(-) #iE LOX-1 3 &
R AR TR ‘”T%ﬁ‘ﬁ-m» FAR R > PIEUR Y potassium A we ke
[66] - » F = }}%#ﬁ 21 > palmitic acid i# = LOX-1 % F vimfe i ILH 4o [64] o F]
B0 AP B HERT SFAs AF §430 LDL(-) A% IL-1B A2 5 Hfsernfz b > £ 0
LDL(-) f= SFAs & % % LOX-1 &2 iF%* o
Fo8 FrRBAQA%P 0
(-) =g i

LR % FAT I NOLDL() REsme § 3142 IL-1B ehg 4> 7 LDL(-) &
# 4v Caspase-1 /& 14[4] o fe & 5 3% 7 2| %7 > Caspase-1 /& 1“ 42 & % % > LDL(-) 4%
i A & § fxd priming signal > iE ¢ NF-xB .5 » Baeiér - #:F > 40+ £
pro-IL-1 §= NLRP3 - m NLRP3 inflammasome £ Caspase-1 /& i 1 & 3% 3%
GHEFF s TR S LB 4 £ L Y R T R LDL() fe IL-
IB ez > FFAs ik R+ X ¥ 4 ehi > Gl ifow i A (CAD) ehif 2

11
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7 AP F oM EEE [5]°2011 £ >Wen ¥ A 3% 1 & lipopolysaccharide (LPS)-priming

g w T > FFAs #FE vfwm? 3% % NLRP3 inflammasome & it - i@ #i& IL-1P

g 4 > 3P 4E24 7 % % NLRP3 inflammasome & - 4p B i 4] [56] o F]pt 3% i

B& i £.F LDL(-) AA S E e % priming 4 ¢ > @ 518 FFAs )

# > i = NLRP3 inflammasome 7& it > M 4% % IL-1f ch& 4 > P4l i®® o

(=) RZ%P eh

Lo % - 3zt iy e A% ¢ Ve’ LDL(-) &Esmwmiesrif 2 IL-
1B g 2 -

2. A EFRRE > ¢ B iR o Ak > 1Y LDL(-) # ¥
IL-1B chad 2 > 234 3 b chB o8 o

3. Bis o FpEH AR R E A E i ¢ 3 % NLRP3 inflammasome & it » &

o by A s oes
RE s W U g

12
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R LTS

1.

10.

11.

12.

13.

THP-1 (Human monocytic leukemia cell line) P& p  American Type Culture
Collection (Manassas, VA, USA) o

Hyclone RPMI 1640 (SH30017.02) % fetal bovine serum (FBS) Fp Thermo
Scientific (Logan, UT, USA) -

Laboratory rabbit diet & p LabDiet (St. Louis, MO, USA) -

Cholesterol powder pEp  Wako (Ginza, Tokyo, Japan) °

Dialysis membrane (12-14 KDa) Bt p  Spectrum Laboratories Inc. (Rancho
Dominguez, CA, USA) -

UNO Q6 % QI2 Column FLp Bio-Rad (Hercules, CA, USA) -

Syringe filter (0.22 um) P p  Sartorius Stedim Biotech (Gottingen, Germany) °
Centrifuge tubes P& p Beckman (Brea, California, USA) °

Centrifuge filter Units (10K) B p Millipore (Taipei, Taiwan) °

Quantikine Human IL-1p -~ TNF-ao % IL-6 ELISA kits F£ p R&D Systems
(Minneapolis, MN, USA) -

Lauric acid ~ Myristic acid ~ Stearic acid ~ Docosahexaenoic acid ~ Dimethyl sulfoxide
(DMSO) ~ bromophenol blue ~ NaCl ~ CaCl, ~ NaOH ~ KOH -~ D-glucose ~ phorbol
12-myristate 13-acatate (PMA) ~ polymyxin B (PMB) ~ MTT -~ bovine serum albumin
(BSA) ~ ammonium persulfate (APS) % [-mercaptoethanol Pp Sigma-Aldrich
(St. Louis, MO, USA) -

L-glutamine -~ penicillin/streptomycin ~ TRizol %2 HEPES P p  Gibco/Life
Technologies (Rockville, MD, USA) -

Isopropanol ~ methanol ~ ethanol ~ chloroform ~ glycerol ~ Na,HPO4 ~ KH2PO4 % Tris-

base Pt p J.T.Baker (Phillipsburg, NJ, U.S.A.) -

14
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

dNTP mixture ~ Protein and DNA ladder %2 Oligo dTis primer F&p Bioman
Scientific (Taipei, Taiwan) °

M-MLV-RT 5X buffer 2 M-MLV-reverse transcriptase F&p Promega (Madison,
WI, USA) -

Primer d HF % F 27 &2 o

2x SYBR mix P p Bioline (Trento, Italy) °

KCI ~ MgCl: ~ Isoamyl alcohol (IAA) ~ sodium dodecyl sulfate (SDS) ~ N, N, N’, N’-
tetramethyl ethylenediamine (TEMED) ~ ethylenediaminetetraacetic acid (EDTA) %
glycine Fp Merck (Whitehouse Station, NJ, USA) -

Phenyl methane sulfonyl fluoride (PMSF) P& p Boehringer Mannheim GmbH
(Ingelheim, Germany) °

Protease inhibitor cocktail tablets F#£p Roche (Basel, Schweiz) -

DC Protein Assay Kit %2 30% acrylamide/bis solution P& p Bio-Rad (Hercules,
CA,USA) -

PVDF membrane p£p Millipore (Billerica, MA, USA) -

Monoclonal antibodies against Phospho-p65 (ser536) - phospho-ERK1/2 %
cleaved- IL-1P (Asp116) B p Cell Signaling Technology (Beverly, MA, USA) -
Monoclonal antibody against phospho-Ik-Ba. ~ TEA ~ 4-AP %2 A 438079 Fip
Abcam (Cambridge, UK) -

Polyclonal antibodies against p65 - ERK1/2 % Ix-Ba PE g Santa Cruz
Biotechnology (Santa Cruz, CA, USA) -

Monoclonal antibody against LOX-1 pEp BioLegend (San Diego, CA, USA) -
Goat anti-mouse IgG HRP ~ Goat anti-rabbit [lgG HRP % Monoclonal antibody
against 3-actin F£p Chemicon (Temecula, USA) °

Enhanced-chemiluminesence (ECL) P p PerkinElmer Inc. (Waltham, MA, USA)-

15
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29. BAY 117082 ~ U0126 ~ SB203580 ~ SP600125 % L-JNKi 1 trifluoroacetate B p
Calbiochem (San Diego, CA, USA) °

30. Lentiviruses P& p National RNAi Core Facility Platform (Taipei, Taiwan) o

16
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Fo8 mwrk

THP-1 (% #g ¥ 32k fm 2 $k) 12 RPMI 1640 ; Zite 10 % Po + 2 (FBS) ~ 1%
L-glutamine ~ 1% penicillin/streptomycin f= 0.001% B-mercaptoethanol =32 & % 3%
37°C v 5% = % PRlaE B FE R o L iwie S RIF A wre > mre i L
Hetwre 1t 3500 pm B 23 MBS BIERG B RR T T KWL 0 4o
Frengs & R £ AT0M AT m @ o 4 ~ phorbol 12-myristate 13-acetate (PMA) X # )k & 162
nM Rt A B HALZ 53 L Frini o it (Tmiefd®2 m > * 2 7 FBS
PR RIBE 25 0 215 A7 7 FBSBARRAE 2 PR EFREET &K -
$Z 8 A3y

d B a8 "EEEEA (5% lard, 2% soybean oil and 0.15% cholesterol in chow diet)
£ 8 ehld fF ~ v % ~ ST elevation myocardial infarction (STEMI) £ _ Diabetes
mellitus (DM) (+) J 4 P~ezea i > 12 3500 rpm % 4°C #rw 20 #4500 Pt
Zwde - oml £ REAFERLCE T o 4er Tml BRL 1097 gml 5
NaBr ;3% » i£{742 % i 3.« (Beckman L-100K, Rotor 70.1 Ti, 4°C, 41000 rpm) 16
] BE S B~dig F E 2mL 2 Chylomicrons = VLDL (0.95<d<1.006 g/mL) - |4
AL ter ImLo B AL 1.283 g/mL & NaBr 3% > G4z 5 @ dpc 18 | > B
DA R A 2mL 2 LDL(1.019 <d <1.063 g/mL) o #]43% £ 4 » 3mL %
K % 1406 g/mL 7 NaBr 3% > A B @ dgc 20 -} pF > B~dig Pk 2 mL 2
HDL (d > 1.063 g/mL) = % 3=t % %553 4°C» £3— R @ * o

FiE s gz LDL #4 3t native LDL ¥ LDL(-) # » Z L& {FH 47 » H479%
¥ AL x2 & 50%ethanol/1x PBS I %133t 4°Co 11545 & R 4+8 > &2 2000
WA IxPBS (7 ImMEDTA) ¢ >3 4°C 5475 16 | o Bxdi2 15 i *
Fv B 447k Sk (AKTAExplorer 10S FPLC System) > 14 Buffer A (0.02M Tris
HCL pH 8.0, 1 mM EDTA) 7niets 3+ < #4+75 & 478 1 (Q6 or Q12 Column) » £

% % Buffer B (# 1 M NaCl in Buffer A)ek & i8bi3 4c > 4 4 RgpT Ho A > %4k

17
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LDL # & 1% F » 4 % native LDL £ LDL(-) » A& i 2 7 > Buffer B &
Bt 11.5~215 245 15_0% %2 3 15% ; BufferB JE B & 62~71.5 % 45 > J&_
20% P H AL T 100% ° f 26~30 A4 I E - BoAsE > 5 native LDL Ak EdE
Nk B A b 66~70 A4BNIT - Bk 3 LDL(-) o

% 5| #- native LDL v LDL(-) f1%* Jk#g¢ 4 4000rpm ** 4°C #. &7k
450 ¥ b F# 75 R4 0.22 uM Syringe Filter i » #3530 4°C» 11* DC
Protein Assay Kit (Bio-Rad) & {7 3~ kR B 2> Mk & 655nm P|E 3 kiE o &
511 BSA (A6003) & R S i@ | aih B0 Wi E NER > * R EF % -

S BBt FR UG

F’
el

FETET ERALEDBE o IRE (palmiticacid) s B3 EES 62.9°C 0 F

Akt B LRl 2 RAUPFEEER o BB gt igiai (NEFA) &

zrﬂ

NaOH ™M ¥ B fc 11 REB3Fa M F R 4e~ HEPES {74 k5]

6 MonRid By BSA(A9BAT) ME BB 3L bl E CRFEATF B
WRUEH A 150 rpm 3t 40°C RFHCP PRI AR R aTis 0 AR FHE TSP
r20.22 uM Syringe Filter g ° %53t -20°C » gife @ 5mL 7 10mM P 3% (i3

&+ 0.05 mmole ez it Fgimps e » 250 ub 0.2 N NaOH ~ 5 mL 25 mM HEPES
f= 1.1gBSA -
I % R ¥EALES'HE (Enzyme-Linked ImmunoSorbent Assay, ELISA)

i * Quantikine Human IL-1p ~ TNF-o, f= IL-6 ELISAkits B 2x 10°cellsin
24-well plate 2= 500 uL 3 &g ¢ kb i dv FER - %ﬁ A AT el B U | I
1B ~ TNF-q fv IL-6 h& RE © 3B %% 33 -80°C -

RIZE o Mk R¢ kv F{o Microplate ! 0 Capture 38 & » ¥ 4
» 4= HRP (horseradish peroxidase) + #r4 %% — (hudl > 48 ih 539 B o

A% = PaEEF] - £ 4~ HRP < substrate ( Hydrogen peroxide = Chromogen) -

18
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% d % * StopSolution ¥t F Jis > Bk Ew ¢ o &K £ 450nm fr 540
nm plEs kB frfF FE I FREFLERNTREY SO EORSER
#H 35 v > Au Calibrator Diluent i § fFf R 5% > & B 71 © oik R ik
=2 {8 0 i F 4 »~ Assay Diluent fr#k 5 2 Microplate (coated with monoclonal
antibody) # &1 > Fl R EHNT A ZENRT B HL 20 280 Bf
seth P Bk 0 10 IxWash Buffer e s » #-2% 7 ik B ATA 2 “ ° #» Conjugate
48 (Polyclonal antibody conjugatedto HRP) » # } sz 3% A B2 BT B
(i1 -BF B ",fﬁ s ¢ %0k 0 1 Ix Wash Buffer e ts » #- § e
ek ige i 15 AR ~ERIRET 4o~ F AL 111 R4e#53 40 Color Reagent
A (Hydrogen peroxide) f= Color Reagent B (Chromogen) %% » Z F 32 39T &

TRV BRTEIELE 20 4480 2 {54~ StopSolution AR R 2RACES > BF

Qe
b

T+ 4 0 A 30 A4t iEF % LA BG4 17 R (Thermo Scientific Multiskan
EX) mA& 450 nm - 540 nm B € >k E o

S47 iz ELISA 2l H 2§ 2w B R34 F BRI R

pi7% K e ELISA £ 2 > 7 # Capture +<i 2 PBS 1§ &2 % working
concentration » ¥ 4r » 100puL % Microplate tk &1 *® » 2R T % E 9 16 ] >
B A ET R R RIS -
A8 meaEFLa

#- 4x10% cellsin 96-well plate 2. 100 uL m* 33 & ik W45 *% > 11 37°C IXPBS
(s BEFRTEET 5 4~ 40 ul/well MTT (5 mg/mL PBS) » ** 37°C fr 5% =
F'REEREER 2 P ’%%"f MTT - 4c» 50 puL/well DMSO » &% g3
RIETHELEY 10 248> Bl RFHE 2 D Formazan % ¢ Bl 2 A o2 8
T AEE R LA A T RIAE 5A0Nm BB Rk E o R Kt 2 F 2 miv

REARM o U RER e oF B2 B e 3T o

¥ - & W% mRNA £ R4

19

doi: 10.6342/NTU201801207



(-) =% RNA 343

#- 1 x 108 cells in 6-well plate 2. fm % 35 % % 48 # % » 4v » 1 mL 7 TRizol *
ENERT R LA FloewnE i thewe RS ImL 4 > 200 pL
CIAA (Chloroform : Isoamyl alcohol =24 : 1) = £323 » 12 12000 rpm &t~ 3~5 4~
& > P~ 500uL iR T ATRE (7 BIY B ) o b TR 500 pL okin
100% Isopropanol ;& £353 -4 % -20°C X 16 -] &> & {7 /lk 14 12000 rpm &t
% 10~15 A 4803 g b iR o 0 200 ul vk 70% ethanol B ik ik 4~ (total RNA)
2 o >3 “ff 7 R 4o~ 3§ #84 (10~40 pL )< DEPC (Diethyl pyrocarbonate)
-ddH2O > ¥ ** 65°C "kigt 5 #45 > @ RNA 2w i3 o 2 {82 Rkt o

(=) & & First strand cDNA

*  NanoDrop™ 2000 Spectrophotometers 4 & & 260 nm B & = & & &
RNA k& > 260/280 &% & 1.8-2.0 2. & ; 260/230 &% & 20222 F - B~ 5
pg RNA I 7 DEPC-ddH,O #F &84 L 13 uL > £ 4 » 1 uL Oligo dT primer ( 50
ng/ulL) R &35 > 5% PCR F BE A 70°C F & 10 A 4> TRkt > p
i+ RNA 451 o &% > 4 » 4 uL 5x M-MLV-RT buffer ~ 1 uL. M-MLV-Reverse
transcriptase (200 U/uL ) = 1 uLdNTP mix (10mM) & £323 » ¥ % ** PCR ~ &
% (GeneAmp PCR system 9700) i& 7 F $&ér-F & @ £ & 25°C 7 & 10 » 45 #&
Fi 42°C 5 Js 50 4450175 % cDNA - st 90°C 1% 5 A 4ad hprh s
Mo F 2 wREAKY o0 ddHO A D B A 5 100l % cDNA JER 5 5
ng/100 b # %333 -20°C -

(z) Tz E R L4 F & (Real-time quantitative PCR)

e & &% % ¢ 7:04 uL Forward Primer (10 uM) ~ 0.4 puL Reverse Primer (10
uM) - 10 uL 2x SYBR Green mix (SensiFAST SYBR Hi ROX Kit) ~ 18 pL ddH,0 v
2 uL ¢cDNA - ## cDNA JEAR 5 5mg/mL - >t 2 & R &pxd4f 5 & (Applied
Biosystems StepOnePlus™ Real-Time PCR Systems) &7 F & o & gigit @ 50°C > 2
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&85 95°C»10 45 595°C> 15 #5060°C-1 ~ 4540 & 5%  RIE cyclethreshold

(Cr)s &1 95°C> 15 #/:60°C>30 # ;:9°C~15 # W RIZBEE (Tm) °

(z) 313+ FR

Targets Forward sequence Reverse sequence
36B4 5’-CAACCCAGCTCTGG | 5’-TGCCCCTGGAGATT
AGAAAC-3’ TTAGTG-3’
hiL-1B 5’-GCTGAGGAAGATGC | 5’-CGTGCACATAAGCC
TGGTTC-3° TCGTTA-3’
hTNF-a 5’-GCTGCACTTTGGAG 5’-GTTTGCTACAACAT
TGATCG-3’ GGGCTACAG-3’
hiL-6 5-TGTGAAAGCAGCAA | 5-ACAGCTCTGGCTTG
AGAGGCACTG-3’ TTCCTCACTA-3’
hTGF-8 5’-CAAGGATCTGGGCT | 5-CCAGGACCTTGCTG
GAAGTGGA-3’ TACTGCGTGT-3’
hiL-10 5-TGCAAAACCAAACC | 5>-TCTCGGAGATCTCG
ACAAGA-3’ AAGCAT-3
hLOX-1 S’-GTGCTTGTCTTTGG 5’-AGTGGGGCATCAAA
ATGCCA-3’ GGAGAA-3’
hCD36 5’-GAGAACTGTTATGG | 5’-TTCAACTGGAGAGG
GGCTAT-3’ CAAAGG-3’

A FELE AT
COELETE

#- 1x108cellsin6-well plate 2. 1mL ‘w3 %

R AR “,/TT » ke IXPBS B

# 2 = {¢ > 4v» 100 pL RIPA Buffer (150 mM NaCl, 50 mM Tris-HCI, pH 7.4, 5
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mM EDTA, pH 8.0, 0.5% NP-40, 0.5% Triton X-100, 0.1% SDS, 1 mM NaF, 1 mM
PMSF, 1 mM NasVOg, 1x Protease inhibitor cocktail) > I #rk } 12 smz 31 #-lm ¥z 31
TorhmE R FRIEN Y AR F9 BEFRFABRTARIZ S5 5 3
o2 s Bk 30 A4 dEF 4 12000rpm *t 4°C Fpes 10 A B iR
TE R 0 REat -80°C e
(=) #% A
fI* DC Protein Assay Kit (Bio-Rad) i& {7 v F k&R > 7 *r » ReagentS
(Reagent S : Reagent A = 1:50) » # & detergent + 4 ; A~ kX Rk £ 755
nm BlES KB & BSA ZiRESE IR Bd AL RS0 Tk o
B~ 20~40pg H3F-9 F v ddH0 A EAEAE L 14 pLo e r 6 ul F A A
A fr¥=a 3 & 5x Sample Buffer (250 mM Tris-HCI, pH 6.8, 10 % SDS, 0.1 %
Bromophenol blue, 50% (v/v) Glycerol) % 10 % p-Mercaptoethanol /% % » 2 3%

PCR » &2 99.9°C 4c# 10 ~4afs = W H 3k 5 B33 -20°C k4 o

(=) Bap
10 mL Running Gel (10%b) 5 mL Stacking Gel (5%0)
(40 ~ 60 kDa)

ddH20 4 mL | ddH20 3.4 mL
30% Acrylamide Mix 3.3 mL | 30% Acrylamide Mix 0.83 mL
1.5 M Tris-HCI (pH 8.8) 2.5mL | 1 M Tris-HCI (pH 6.8) 0.63 mL
10% SDS 0.1 mL | 10% SDS 0.05 mL
10% Ammonium persulfate 0.1 mL | 10% Ammonium persulfate 0.05 mL
TEMED 0.004 mL | TEMED 0.005 mL

(z ) SDS-PAGE

AT S E @ Acrylamide E M P4 S L 2 2 o B TR YE &
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TAMH T o 4vr 200 mL 1x SDS-PAGE Running Buffer (25 mM Tris-base, 192 mM
Glycine,0.1% SDS) » £ #-4& &% F-v F ¥ & (protein ladder) /L » $& &4 # - &
BETEE TR AN IOV &FF AL [ FH TP EES £ 12 100V i
7 1~15 /JpER A o
() L8530 e

MM A B0 B3R RS 5 Rie 3t Ix Transfer Buffer (48 mM Tris-
base, 39 mM Glycine, 0.037 % SDS, 20 % (v/v) Methanol, pH 8.3) ; PVDF %4 %2
*t Methanol 1 4 457 » 3% %23 Ix Transfer Buffer %) 5 & 45 ; jg A7~ L% @
»* 1x Transfer Buffer -

2 ig € Ax Transfer Buffer JE &i#& &° 4 (Hoefer TE 70 Semiphor Transphor) » i& & 3

= kIS PVDF % WA{rz iR 4 %o A f el F1 0 KT
B 0 FcE £430 3 5/ TR 12 60 MA/BS5 X 5.5cm? T Rk T

B plE A+ E <60kDa #v AR EEH 1~15 ] pF A+ & >60kDa F-v
Fowe 2 o
() FMBEELEALH

¥ Br e 2. PVDF & e >t i st % -k e @l en 1x TBST Buffer (140 mM

NaCl, 25 mM Tris-base, 0.05% Tween-20, pH 7.4) > & 22 B RF F H5& 5 »

E?

% 0 3 ¥ 2,2 *% Blocking Buffer (5% Skim Milk Powder or BSA (A9647) in 1x TBST)>

19

AEEVRTE AL 1P ¥ IXTBSTBuffer &3 8 R B+ %

=

C e b a gk 318 0 B0 Blocking Buffer i v BIARTR e dral o
B 4C kR T BHEL 16 ) PFo IR 0 ¥ BFMw e £ 2 1x TBST
Buffer ;#& PVDF "% 10 ~ 48+ 3 =x - 2 {¢# PVDF %% #>* 12 Blocking
Buffer i % #1% <h= %48 (conjugated to horseradish peroxidase) * - ¥ % % g >
BT RBV4#E 1 P &40 IXTBST Buffer ;¥/% PVDF % 10 A 4% 3 = o
(= ) Enhanced Chemiluminescence (ECL) ,% 3t jp]/4 sk 5
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# PVDF #ozje>r ¥ L84 1:1 R &353 « Enhanced Luminol

Reagent f= OxidizingReagent 3% » F & 1 A4 > B wEP HF L > &

FEIIV-RSEPEAFRF e AED T H UVP iS5 (ImageQuant™ LAS

4000) i& 7.4 3k i p] o

¥ 1 & Knockdown w72 ¥ {&i= 3 F]i% i§ RNA + 3

P FPIRR R3NP pER L 3% T 5 (National RNAI Core Facility Platform)

Téfﬁi'lﬁf},‘ﬁfr P HE 4 & - Bdrd] A8 LOX-1 A F14 e shOLRL * b g 4 fm e o

(-) ®pE# Clone FH

shlLuciferase

Clone ID promegaluc_221slcl

NCBI Gene ID 0

Gene Symbol LUCIFERASE

Gene Description n/a

Target Taxonomy

Target Sequence 5’-CAAATCACAGAATCGTCGTAT-3’

Oligo Sequence

5’-CCGGCAAATCACAGAATCGTCGTATCTCGAGATAC

GACGATTCTGTGATTTGTTTTTG-3’

Region 3UTR

shOLR1 (LOX-1)

Clone ID TRCNO0000060518
NM ID NM_002543
NCBI Gene ID 4973

Gene Symbol OLR1
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Gene Description Oxidized low density lipoprotein (lectin-like) receptor 1

Target Taxonomy | Human

Target Sequence 5’-GCTCGGAAGCTGAATGAGAAA-3’

Oligo Sequence 5’-CCGGGCTCGGAAGCTGAATGAGAAACTCGAGTTTC

TCATTCAGCTTCCGAGCTTTTTG-3’

Region CDS

(=) BpsE R

#- 1x10° 2 fm% w3 %% 8 pg/mL polybrene 335 % % » §etMpm+ g % 0 #-4
3 6cmdish 3 %R A 5 SmLe 4 RNAI Pw it ABA9 me o $f
p+ £ Titer (RALU/L) » 355 2<M.O.I (R.I.U/cell number) <3 - j§ » i % 48 4
Bpd > F%B 2 37°C v 5% - §F CRABAREARE FR R 24 LR
B% ¢ F om4 s & 0 £ 02 10 pg/mL puromycin e & R e T EFE 0 7~30 =
v me MRNA & 39 F & mA 47 » s Knockdown »2 e
¥ L & Potassium-free % /% el

mie UL E 0 83 ¢ FBS dup &k o % Potassium-free i3 ik i ik me 2
=% » ¥ = Potassium-free %% o

(-) g

K+-free buffer

20 mM HEPES 0.95 g/200 mL
100 mM NaCl 1.17 g/200 mL
5 mM NazHPOg4 0.12 g/200 mL
1 mM CacCl> 0.028 g/200 mL
1 mM MgCl; 0.028 g/200 mL
2 mg/mL D-glucose 0.4 /200 mL

25

doi: 10.6342/NTU201801207



-8 R
FEE% 1 mean+tSD %1 0 A Ejhr i AeF LR Y Student’s i-test iE {7
A7 0 F* two-way ANOVA 74470 &2 2F k¥ £ 8 1 27 Bonferroni t-test

SEV R TR
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§- % X4 LDL(-) §#$Efw® A2 IL-1p° # native LDL 7 §

THP-1 imfetk A ZpH i3k imre > 2 PMA B2 = X R H A 1L & L Ergimie o
F 2 fdp o serum ¢ B oxLDL frE eim®z b X M H 3 (EH[39,67]
WAk APy et if (FBS) 2w %% B # ~ serum-free 1 % % >
FEEE 2 )PFSL R T o

STEMI 7 % &% ¥ LDL(-) &2 k& 5 5 10~40 pg/mL > % % 12 10~40
ug/mL 5 4 LDL(-) fljcim® 6 -] p¥ - 2 {511 ELISA i#|§ B in®s & 0 T334
i ? e IL-1B > % BAgE 4 LDL() ¥ #= IL-1p i 2

Prapry afe (FFAs) fx i ® € frm 9 39 (serumalbumin)é &> &9 % @
st g gd d-v (BSA)fe FFAs wg & » )24 &4 - 12 10~40 pg/mL & ¥
A 2_ native LDL 4o PA £ F AJZE s m?e > 12 ELISA B £ Eviim?e 4 3 |8 %
P iRgE W dwre F1F o IL-1B ~ TNF-a fv IL-6 - % % %7 > @ = native LDL fg
WErgmbe % € 1§ > w7 = hif 27T (Figure A& 1B) » & A2 e foft R 233

% ® IL-1B~ TNF-o v IL-6 2. k& ¥ b ¥ £ & (Figure 1C, 1D & 1E) - i A

LDL(-) 4¢} palmitic acid-BSA (PA-BSA) % F EJ2wm? {5 » 4% ¢ IL-1B kA
= tgHi 4v (Figure 1C) » % 77 native LDL 4r PA-BSA % ¢ { i = Evgiim? & 4 % X{

F R @ LDL(-) €A %42 IL-1B h& 4 > LDL(-) 4+ PA-BSA ¢ { #i+c IL-

1B A 4 o
$-& 43 LDL(-) EHabEvgmwilie | HFR IL-1p A2

#
TR ® D LDL(-) & /%S R EFIMAG a2 4+ Ry AaEDS R
LDL(-)> o ** % & Pq & + % % 513 atherosclerosis 2. # 3~ #-73| [39] * ¢ ok A
LDL(-) B~ % % > 4} & f Kk LDL(-) 3142 IL-1B & 2 ek imdp v o #7020 %
# 3 ch LDL(-) & fats Fend ok o

AAgeh F ok K gz LDL> 2% LA oo SRS L HA F A 4

St f T2 LDL(-) (Figure 2A) o & LDL(-) &JZE wim¥e 3 2 € i & ‘b 5~
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= chig £ T (Figure 2B) » » w12 5~20 pg/mL LDL(-) rJ2E vim¥e 6 /] PF{e 24
o pE> %6 ELISA Pl R Erim® A 5|3 %% 0 enIL-1Be % %872 & 6 /| P>
10ug/mL r2+ 2. LDL(-) wA=¢ e > 2% IL-IpEANERZ & 24 |
FF o 5 ug/mb o220 LDL(-) w4 &P IL-1P k& & ¥ #& = (Figure
2C) o * “§ % LDL(-) ML enpFFjE84c 2 24 PFF > 2 %% ¢ IL-1B a9k B B F 5
4v (Figure2C) » 52 & b > 10 ug/mL 4 3 LDL(-) AE w3 IL-1p A 4 ¢
FREFLUE -
¥ = & Palmitic acid &F s % IL-1p h& 2 515 BE

Palmitic acid (PA) % - = Bt e forg 3ape o 2 320k & 100 uM_F T o 24§ 1y
503 150 uM 7 Ik B 2. PA EJd® e 6 o P > dm¥e 0305 5% B~ 2 (Figure
3A); L R AT E S 24 [ P> 100 uWMPA ¢ @ dme 38 FHT AR LT
150 yWMPA 325 2 3= &> HugFER M 4 > wiE 5 T "% (Figure 3B) 5 ¥ &t
Hwme f serum-free 3% ? EPFRIE - 2> &F g3 ¥ wme =2 2 PA K
BREdLmbe » ¢ 3 g Ergmizilde IL-1IB A2 > B R R7 IL-IB kAR A2
P> mi¥x £ R (Figure3C&3D)-
¥z & 43 LDL(-) f= palmitic acid - stearic acid & F % ¥ IL-1p & 2

2RPF e 0 B R AR E P

e sl PA B BAJSLE ¥ 6 [ FF 0 ¥ 3§34 4% IL-1p 44 5 LDL(-) H b
B e Bl g 54 IL-1B A2 « ¥ 12 LDL(-) 4o PA £ Fp AJLE st - &
SFM o flwte sS4 &1 R T (Figure 4A & 4B) 0 IL-1B A it 3 1 %
eng > 2T LDL(-) H rgtimre chy 2§ (Figure 4C) - ¥ PA ¥ 10 pg/mL
LDL(-) T+ r i 3|4%37 PA & 20 pg/mLLDL(-) 3142 IL-1p 04 € (Figure4C)e.
#£F 2 10 ug/mLLDL(-) 4v7 k& (50~200 uM ) e PA = F EJLE ¥ im % > PA
ER B 150 pMpE > IL-1B A o ch® & 3] 8 % (Figure4D) - Fpt 55 & 2 + 5 10 pg/mL

LDL(-) f= 100 uM PA £ f A2 THP-1 Esiim®e » $3° IL-1p A 4 7 11 2
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e E 3 8% -

BEFHAE @ pspide LDL(-) 2.7+ $5 A F e f 8 IL-1P § % 0 eh
(£% od 10 ug/mLLDL(-) & %|4v7 [k ke foisdgrg vape > & 45 1 4 (lauric acid,
C12:0) ~ ¢ 2 & & (myristic acid, C14:0) ~ 2 ##f& (palmitic acid, C16:0) fwrf 7 &
(stearic acid, C18:0) » 1 2 B 487 &x{ciq Bk » ¢ 350 f& (oleic acid, cis-C18:1) ~ &
7o e (elaidic acid, trans-C18:1) ~ &7 ffrid fé (linoleic acid, C18:2) fo= -+ = B¢ %
f& (docosahexaenoic acid, C22:6) » H £ | i J2 E ¥ im?% 6 | pF o (Figure 4E) %
%8 0 JH Hag? LDL(-) 2 /&gt > B 3 )¢ palmiticacid 2 stearicacid e
o ¢RFHRF IL-IB H4 24 > ¥ palmitic acid (PA) +* stearic acid (SA) 2 &
AAERE AP BRI G BERY B % BT 0 B3 &foiy ik PA~SA

2 LDL(-) # % IL-Ip A2 5 gk i¥7 o

o

PR RDGEHT OPA (& F LDL(-) AES WA Y IL-1p A 2
Figure4F 12 LDL(-) E ot 4} PA- Fpad@im® & v BaJg2ie; s w5 (1)
# LDL(-)/#& PA(-)~(2) 3 LDL(-)/#& PA~@3) # LDL(-)/5 PA f-(4) 3 LDL(-)/%
PA- 56 two-way ANOVA 3t A 454 % % » LDL(-) %% IL-1B thA 4 AF E 8 48
(p<0.001); PA %% IL-1B chd 4 & B F 845 (p<0.001); * & LDL() f= PA g
32 W HERLI (5% (p<0.001)- % 1 (1) & LDL(-)/& PA = (3) & LDL()/

4 PAHW IL-IBenAd AW FLB  Hun o2 FhfHELR il

kit

5 BT
PA % &4- LDL(-) - F mie ] g4 IL-1B chA 2 § B ERPE
$7 % LDL(-) 2Esmieilde IL-1p A2 5¢ LOX-1

Fekg AWty e oqpdis LDL(-) GEEwe A IL-1p 22 5d LOX-
1[4] 2+ 3 2 pdpdt PA AEEw% ¢ Wie LOX-1 £ [64] - “friie— H#F
24 PA £+ 5 LOX-1 {£% & LDL(-) %% IL-1p A 2 H 4 -

Al A Frdl 488 LOX-1 4 #1# M shOLRI 2 fp# B 4 E viimee >

# LOX-1 # 7 knockdown 7 » f* m*¢ $kAJ2 LDL(-) 4= PA 6 /| B¥ » LDL(-)
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¥ g2 e ufe LDL(-) 4 PA 2w 3 %% ¢ IL-1B 2 k& ¥+ knockdown #7
#] % % % chi< (Figure 5A) » ¥ b » LDL(-) 4t PA AJT » 4 LDL(-) H fbkuae 2
LOX-1 mRNA #3R¥ @& % £ 8 » 2 PA %" LOX-1 2 mRNA £ 3ix3 §%
P2 (p=0515); LDL(-) f= PA %+ 2 B~ k¥ 23 % (p=0.678) (Figure
5B)e ¥ # »LDL(-) fr PA & FEviim® + ¥ % 3 %73 2 248 CD36 & F4 Mo

/% (Figure 5B) = # A_LOX-1 3% F4M % F » &% LDL(-) 4 PA AJZ 6 /|

B 24 [ PE o F A g 20t H jBAJ® LDL(-) # 4 LOX-1 # 3 (Figure 5C) -
B 2R AT 0 LDL(-) M i5d LOX-1 % aFvrme IL-1phas ; @ PA

A d 3B LOX-1 AF& Fo FAMa Big IL-1B hA 2 o
¥ - & Palmitic acid 7 € & LDL(-) i&- % §/4= NF-«B &1

IL-1B A2 F &7 iFpramsidf -89 5 - g2 2 NF«kB /Eitepg &>
NF-kB ¢ inhibitor » Ic-Bow A BHEL 1t 12 > € 38 NF-«xB ® 44%% 2> 3 F NF-xB#
BEfL e 8 ey 0 (R LTS > AT AT AR SEE S iR
% pro-IL-1B# 3 -

Eriim?e 4 fid2 LDL(-) 6 /] PF2 7 > Ix-Bo gk ps i 42 % B ¥ 3 4o (Figure
6A) ; ¥ pro-IL-1B chg-v £ RE < EH 4 > 9 5 4] =45 B (Figure 6B) - 7 %
&% k7 LDL(-) &FEvime ¢ % NF-xB /&3 ¥ ¢ % pro-IL-1B + £ % o
L A1 PAEE S BiEE " NF-kB i2— # @ LDL(-) ¥ #3l42 pro-IL-1p 4 1. {
B4 o RIS LT BASE Au S (1) & LDL(-)/& PA~(2) $ LDL()
/& PA~(3) & LDL(-)/4 PA 4=(4) 3 LDL(-)/% PA; %% %% > (2) $ LDL(-V&
PA o (4) 3 LDL(-)/4 PA AU & Ix-Bo ek it 424 4o pro-IL-1p 35 4
F L BEF R (Figure 6A&6B) - %iF two-way ANOVA se3t A5 % 4
LDL(-) %> Ix-Bo Bfs i 25 g ¥ 3255 & PA $3° Ix-Bo #4fs 1 A28 0] & & ¥
B (p=0.699) » EFF 2 FL REELT v (p=0398) ; LDL(-) %" pro-IL-

™

1B 35 £ BB FRE > & PA $ pro-IL-1B Fv # Wiz $ MF B E (p=0.558)
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PEFG2ZFS X HEFEIEY (p=0.427) (Figure 6C) - 1 i % £ 0 PA X

3 & LDL(-) 3# % NF-xB /& it cfe /& { H4v o 2% 87 » PA 7 835 % W& pro-
IL-1B £ s { 3 4@ g mature IL-1B A 4 L H 4o ¥ - = 5 » 7 PA 7 i 435
B YR RS A %‘u{éﬁ NLRP3 inflammasome/Caspase-1 &5 it » E:E
LDL(-) % ¢ IL-1B & 4 -

Aips $FF T 0 £.F NFxB B e 2 ¥ MAPK (mitogen-activated protein
kinase) ¥.if» %22 & LDL(-) foérforymph R Erme A% IL-1p A4 » AP
i NF-xB #rd|#{c% B MAPK #r|#i& {7~ 47 o & F 5w J? 10 png/mL
LDL(-) = 50 uM stearic acid (SA)24 -] pF- & 4 ¢ IL-1 % 467.81 £ 24.27 pg/mL-
dn vy W E R S faded Al 1) pFo 2 ¢ Bayll-7082 5 NF-xB #4114 U0126
% MEKI1/2 #r41#% > m ERKI1/2 %} MEKI1/2 # ¥ ; SB203580 % p38 Fr|

#) 3 SP600125 = L-JNKi 5 JINK #rdl# » # ¥ £ F FF a2 LDL(-) v SA24 ]
o B F I B3 i ad® Bayll-7082 v U0126 =i %] it 423 g2 DMSO
chimie 3 & ? IL-1B Sk R E ¥ T % (Figure6D)- i% % &7 LDL(-) f= SA
EEwEmrEslde IL-1p A 24 chiv* > ¢ 536 NF-kB v ERK1/2 7 i BJS o
¥ = & Palmitic acid # § &€& NF-xB T # A& # IL-1B » TNF-o fr IL-6 ¢

mRNA fr¥vd F4 R

NF-xB =i+ » “f DA IL-1B AR g A E s iag L F]F TNF-a f- IL-6
EAFEAR FEHEFMT > B a2 LDL(-)6 /] PF2 T > IL-1B ~ TNF-a
e IL-6 & mRNA 2 JLE ¥ 3 4c (Figure7A) > i fedc F PA 2B 7|+ (S R > H
WAg2 LDL(-) Fr/g2 LDL(-)# PA 2T IL-1p ~ TNF-o 4 IL-6 mRNA %
Zrtp it (Figure 7A) - two-way ANOVA izt 4 4752 % 5 > LDL(-) ¥t IL-1p~TNF-
o fr IL-6 mRNA # & ¥ £ 5> © PA 3t IL-1p ~ TNF-a f= IL-6 mRNA 4 387
X3 RE(p=0.320/0.440/0.543)> ¥ & LDL(-) = PA HF+ 2 FX 5 ¥ 3 it

* (p=0.188/0.471/0.410) (Figure 7Abottom) - TNF-o. f= IL-6 §? IL-1B - #% § 42 4~
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303 e b > @ LDL(-) %% TNF-a ehig-v 2 2 3 B E B 5 (p<0.001) ; PA #3¢
TNF-oL chd-v A2 4 BEH 4 (p=0.020) 0 EFF 22 fHEFIIFF (p=
0.024) (Figure 7B) > iz vt A= 44+ [IL-1P 1A 4 > pvalue $& =~ » B 54| (Figure 7B) -

Bots > LDL(-) $3 IL-6 ehdev A2 F BEF R E (p < 0.001) 5 2 PA $+ IL-6 0
P AR THEEFEEE=0066); FFFZFL RFHEERLIEY (p=
0.102) (Figure 7C) » 4 77 LDL(-) #¥+3% IL-6 ehg # 2.

o FE I %% 0 PA $2° LDL(-) 3% ¥ IL-1B chA 2 o B4 0 2V i

F_k
\_\

I

EEERY IL-IBEH 41 9T B (Figure 4F) > 5w PA 2H P I E & 44 o

2

A AW P native LDL fr PA — f AJRE siiwmte > 7 4 & 3% % TNF-a v [L-6

3
[
|

¥ ~ & Palmitic acid @& LDL(-) # % IL-1p 2 % £.5d phagocytosis f-
lysosomal degradation

A 4] palmitic acid ¥ 4t 522 & IL-1B A 2 #1F 2. % = i} /% » NLRP3
inflammasome/caspase-1 /% > m NLRP3 inflammasome/caspase-1 % it 5 & &#
it 1% 38 phagocytosis [29, 68] ~ lysosomal degradation [26,29] = potassium efflux [27,
28, 68] % o T A 4E 4 palmitic acid £ F H i+ it = fEik 5 - NLRP3
inflammasome/caspase-1 » i&m #:& IL-1B A 2 3 4c o

Cytochalasin D #¢ 33 345 >#* 3-v < polymerization §= elongation > %;ﬁ" il

w Pz i& {7 phagocytosis [69] > ® = }}?c:fﬂ dtH &% #r4] monosodium urate (MSU) 2

phagocytosis [70] o 2% if* #-F v fm 2 %9 B2 cytochalasin D %) 1 /] BF » 3% e PF i
72 > LDL(-) fv PA6 /] PF o B &M > frirdlle (& % &JL cytochalasin D 2
%) 4pvt > LDL(-) # %2 IL-1p 24 ¥ 2 X554 3 § 25 PA itig LDL(-)
HEz2 IL-1B A 2 H 4 chi®* (Figure8A) - =% % &% » LDL(-) ¥ i # .54
phagocytosis % E ¥iiim? 253 IL-1B A 4 ;PA » ¥ it % 35 phagocytosis & i

NLRP3 inflammasome/caspase-1 & @ it = LDL(-) % %2 IL-1f A4 ¥4 o @
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chloroquine &t #r#| autophagy ~ lysosomal enzymes activation [71] o 3\ * #-F v fm 72
# a2 chloroquine ) 1 /] P¥ > &% 4 » LDL(-) v PA6 /| P¥; 2% > friy
#le (&% &2 chloroquine 2 ¥ ) 4+t > chloroquine # ¢ 258 LDL(-) # $#2
-IB A2 4 2 g R PA iEGE LDL(-) £ ¥z IL-1B A 2 # 4 (Figure 8B) -
" b dgdy LDL(-) ¥ it # 254 lysosomal degradation #-% Ff 1) f g X F
B [72] 5 PA = ¥ it * H_i% iF ®_i:& lysosomal degradation % i* NLRP3
inflammasome/caspase-1 & @ i = LDL(-) # %2 IL-1B A& 2 3 4c o
¥ 1 & Palmitic acid i€ LDL(-) # ¥ IL-18 22 ¥ it iid potassium efflux
B {60 3t PA % %3 potassiumefflux 3 4 IL-1B & 2 o 34 1P 5 L K-tm e
¥ &% R # S potassium free 7% ;% % = potassium depletion [73] » 3% P 2
LDL(-) 4= PA6 | pF o % % % I > potassium free fefrird]ie (RPMI & %% ) 48
v potassium free T LDL(-) # ¥z IL-1p A4 > IL- 1Bk AV £ 1 Hi
LDL(-) #c PA - # % (Figure 9A); potassium free efrir+#]2(RPMI 2 % % )
tpvt o LDL(-) 4 PA» 25 & IL-1P k& 3 +c (Figure 9A) > & ’:‘zjﬂ. MELR i
s % 4p 41 > potassium free % # T > R LDL(-) H pagZimie o ¥ IL-1B A2 &
%I4T PA 2o - % (ZEFALE ) k7 PAV i .45 1F RAE potassium
efflux 3 4 IL-1p A 2 o F] ¢+ 34 i & * potassium channel blockers >
tetracthylammonium chloride (TEA) ~ 4-aminopyridine (4-AP) % A 438079 # 2 'm
2 1 | P¥ > L JE%T potassium channel » #74] potassium it ) fm?e o %% % 3> TEA
87 4-AP EJET ¢ 74| LDL(-) 4= PA #r3 %2 IL-1p A # (Figure 9B & 9C) ; @
A 438079 (P2X; % A2 #t5 piEdad]) #r41ASLT > 473] LDL(-) f PA #72
o IL-1B ehE 3 T 3P PA T i * 4% - i5iF P2X; # 4 potassium efflux
(Figure 9D) » @ E_ % iE#r4|H i+ potassium channel i 7| (T % »xdk o 0 P E % kT o
LDL(-) ¥ 24 i & potassium efflux it # & £ ie# {235 » @ PA ¥ i 158

H{ 4v potassium efflux /%= i NLRP3 inflammasome/caspase-1-:&m i3 = IL-1p A #
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)
=

(a

H 4 o 32 E7RB potassium channel 52200 F Jig 0 P 7 & { - HE o
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¥ - & Palmitic acid #i& LDL(-) # %2 IL-1p &2 3+

IL-1B % g L F]+ ¥ AR G v ok g A i ehd # fhse (biomarker) [74] > ¥ ¢
Kl I v fkdp o BB e IL-1B 2 R PSS N N R R R
2 [2,75,76] » &1 IL-1B izdt 5 3 B A2 HE £ 4 o vl R (myocardial
infraction, MI) £ T2DM ¥ #5g ¥ L F g2 > 2 ML & T2DM %54 > ik
? LDL(-) ~ FFAs {r IL-1B B & % v" & % * & [4-7,42,74] > FI* fis A7 3 24P
Fi= JF,Z b L FE efp 3 B o ikyp A w F %k 27 % 0 LDL(-) #7134 ¥ 2 NLRP3
inflammasome/caspase-1 &t 22 IL-18 A 24 #2& 7 ' [4] > & * A FlF i@ = i Ao
0 IL-1P A A RD AP A o vl B BATE AP FFAs 7 ¥
WOIL-IB A2 &3 5 4k 7% o
BAPRT FLd ok Y A2 LDL() TR R &M F ALF LA
A LDL(-) ¥ % % » 4 + 1438 high-fatdiet (HFD) 4 & » 7§ iv A H p%k ¥ A 2
LDL(-)> 7@ * 4 & HFD - & paf {8 > LDL(-) & 23% LDL 2 - &> v+ STEMI J5
Aak® oo L ?—‘k’* LDLR 4 Fxz 6+ [39, 77] ~ H:E 4 + R T
% > F 7 A 32 atherosclerosis [77,78] « @ i 4w 2 K & AMI i 4 ik ¥ §
7 LDL(-) » T2DM ;5 * Fnop? s FmF LDL(-) w2k iPxik? FFAsk
Fox 3t L ¥ AF [5-7,42] Ak dk + HFD H4ck 8 ¥ e 2 B frée frig %
fi> 3 3% % —ﬁﬁ@ HFD #% & 3% ¥ insulin resistance E‘a‘%ﬁﬁr}?ﬁfi Ea) iF LR R
THACE L W em f [8] A3 A Y AR § b S T kR
LDL(-) fv FFAs 2z % 3 iv#* 30 L F 2 B8 -

FokE%k T > LDL(-) AEwsme st IL-1B A& # 2 priming signal - 3% ¥
NF-kB # it ; m 4&F{cfyispiz palmitate @:& IL-1f A # 2z activating signal » &_
% B 4 potassium efflux - # % ¥ NLRP3 inflammasome/caspase-1 7% it » i%_

@ IL-1B A& & #4c -
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¥ - & LDL(-) #i§ LOX-1 7 it 7 £.5d %518 5147 Fu g

WA ErEwE sl ey LR B 2 RS LT EAT DN L e E
Lo A2 ZE A S 0 B0 HGEHE PRI IS g A ¥ 0 32~ intima AL A T G
Evgim®e [13,79] - I ¥ Evgim?e } ¢ scavenger receptors € fr oxLDL g & » #-

oxLDL p & (endocytosed) - LOX-1 #3% % € = LDL(-) 7 = 3 i£% [46] > & &L=

F&4p o LDL(-) &Ergmwmiz B LOX-1 318 7 25 Liwie 5]+ A 2 [4,45] -

% Bcg % 4.2 LPS [80] ~ PMA (phorbol 12-myristate 13-acetate) [30, 81] ~ TPA (12-
O-tetradecanoylphorbol-13-acetate) [82] {1l q {5 zk o i X Evfiim®e » AR %%
PMA 4 it THP-1 - 7 i % 7 # & PMA #*3f g L F B3 2 [83] 0 f/km
LDL(-) §= FFAs z % » % L3+ & serum free 3 R T8 % 2 [ F o Fi{
P BGEE 20 At B A e PMA 4 1t 2 X 185 LOX-1 39 Frend R
£ ¢ ¥ | basal level °

LDL receptor (LDLR) i%:iEH cytoplasmic domain i {7 & i¥%* (endocytosis)
#- LDL i 3 lysosomes it {7 "% f# » f 3 I PEF AR - @ 51427 P50 [84] 0 P
HMG-CoA reductase 7# 1 " 2H 4 & > f A LDLR 2. £ > 4 iF
LDL i& » fm¥ > & i* acyl-CoA-cholesterol acyltransferase (ACAT) #-i # *5 ¥ 7 fi%
L PE R g 2] 3¢ (esterified form ) 5 7% o #F 4 i@ & w2 PEFFRAZ L [85] @ AR
% A §¢ Fr4) o % phagocytosis 2. cytochalasin D ¥ #F 4| lysosome &
chloroquine # BJ2 fm% » 2 t5 £ AJL LDL(-) » # % LDL(-) % %2 IL-1 A 4 &
WL Ft TR o Ja P LDL(-) * 2GS d Aime B ¥ £ lysosome (FF & 5142 E
oo IL-1p A4 o ”ﬁ lﬁi?};{-:}ﬂ 41> oxLDL = LOX-1 {72 3 ig%* > gi—éﬂ
L F eAp B LS [86, 87] 0 @ w4 A 3L LDL(-) #.i%5iE LOX-1 513
TR LR [4,45,46) 0 A 195 F % B 48P 0 LDL(-) ¥ & * £33 LOX-1 ,%%
# 2 endocytosis 5142 T M EL F 2 6V MIFHE A H_ LDL(-) K& A&

LOX-1 ‘,J,L\ng;b—g mgl4e T d m%,\,j—é,u o
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FZ 8 PA 7 EHY LOX-1 &€ LDL(-) REw% % IL-1B A2 3+

so izqe T2DM 5 4 %k ? FFAs &3 7 i {%lz\‘:u‘»‘i"’ﬁﬁvﬁiﬁﬂilﬁ 1% @

-

ik Jmp 4 F & ALw atherosclerosis © @ LOX-1 {v oxLDL % * {r atherosclerosis
G2 R4 M [42] 0 TP 0§ B EHEH FFAs L3 7 U & GF e o
oxLDL ¥ #* 2 LOX-1-:i&® #2458 atherosclerosis :Pi& & [64] - #7 F 45 ) PA (k&
BBEEIASES e} LOX-1 £#3 > @ 2 TLRs» €& oxLDL ##&B~ » 1_
i# atherosclerosis % & [64] - 7 3§ LOX-1 fr mildly oxidized LDL s38.{fr 4 1t e
extensively oxidized LDL 3 [46] > @ & 4 32 5 51 42 foam cell ) = = §_
extensively oxidized LDL[88] > * # P4 3u 5 LDL(-) Sd LOX-1 @ifEgs - 5l
ALT PRI L Bl A4 o g g LR B[4, 45] 0 A st PA TRGE
LDL(-) wEwime t A% IL-1f A 4 4 » £ FHEN & LOX-1 chd R - F %
%% %M & knockdownLOX-1 'm¥ > £% ¥ LDL(-) & & LDL(-) 4} PA #7
51422 IL-1B & 4 ' & ¥ +* knockdown control m?2 K o & LDL(-) v PA rg2 2
T oo BAEIL-1B A A H4r o £ 2 F 34 LOX-1 ¢ mRNA frd-v F 4R ®
P PA % jgd 4z LOX-1 se LDL(-)# % IL-1B A2 2 34 - & LDL(-) {r
LOX-1 2 B fdefPie 72 3 18% » @ 3ldz IL-1B 22 > & 2 B3F & R JZ B
B0 P AART EHORAL - § o pkdp O PA ¢ iE LOX-1 A [64] & &
A B R e H e PA i 5142 LOX-1 F-d F A IRH 4o & mRNA 4
AT H A 0 L % BT PA $ LOX-1 ch@2 587 oy £ g dkis [89,90]  fw & pb iF
* hfp AJE PA 7 LDL(-) PFEriZf gt (8% o 2Mips 3 0 LDL(-) AJZm¥e 6
| BF > LOX-1 39 % I&#%}T%‘“#&‘“ » BT P LOX-1 A N R A
LB Prodts > 3§ 4 43t LOX-1 & F §T2* oxLDL ¥ (trafficking)>
% i#§ endocytosis ; @ % % 4p d1 > 7 potassium depletion i T ¢ Fri|H &7
endocytosis [73]> @ PA #ri. 3% % potassium efflux > g2\ i 4&p] > PA v LOX-1 #

AIAST e T PER T A BBE LR
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& Mg s IL-1p A2 i ik

5142V P 4F 34 FFAs & LDL(-) A % IL-1B A2 2 ¢ Hmehde d » L 73
LDL(-) &Efm®e ¥4 2 2 IL-1B # 4 & #or A2 B i g L %]+ (TNF-o e
IL-6 mRNAs) i< [4] - iz %> STEMI #4305 2.4 LA 5 0 IL-1B & & # [91,92] -
ATUFRIT R Y - £ FF oA LI AL om A e Koy LDL(-) & THP-
1 Evfim?s ¢ fxd primingsignal > 3% % NF-xB & i % 3L pro-IL-1B [4]- F = [F*Je:};,
4t f] & BMDM (bone marrow-derived macrophages) £ LPS :i& {7 priming >

22 PA {$ > PA H_i#%5i#E% i* NLRP3 inflammasome/caspase-1 & @ #ig IL-1B =

£ A4 [56]c ¢ vif LPS & B riiim® it 5 TLR4 £1° NF-kB /2% § 5t
[93] = # ¢ A3% - LDL(-) i#* NF-xB BefZ (% - #3U8L)» & FFAs ¥ it i &

NLRP3 inflammasome ( % = #5385 ) > i&m @& IL-1B A 2 P4 iF¥ o v
£ (MD[5]~T2DM[6,7] s % » s ® FFAs k&~ ¥ ¥ 4 % o Bmpt o
it ? LDL(-)~FFAs {r IL-1B 2 B ¥ it 73 & £ & Pl 7 o 24 P SR chRTHIL L > B
43 % 4 &% oXLDL - FFAs 2 JR R #Rih & - @ 247 i * jdeis 4 3Lk R A E o
LDL(-)#2 FFAs - ¥ CVD 4p &é}?ﬁ Ag e » I3 n—\F €7 M+ % (endotoxin)ik @
BIT] 0 A F HE O g A R ? IR LDL(-) ° %2 #4833 1 LDL(-) fr FFAs %
W% % IL-1B & 4 2 (¢ % > ¥ 3% 24 & 4 FFAs (SFAs) % #2 NLRP3
inflammasome/caspase-1 /& 1* 2_ & j< o

A TERT > FFAs ji& % e S 5 e dlh % ¢ > &0 d albumin ¥ i
e @ﬁs?] ° Fl & B HEM 2> £ 34 0 FFAs {c albumin 12 3:1 & 4:1 3 B
Gt [94,95] 0wt i eng sk £ 5 Fe Fv (BSA) ™ 3:1 X it e FFAs
fo BSA B &3 47 £ 4 = XA § 2 i dl - BSA {o7 I FFAs 2 #fc4 7
fok darg phpi A4 133[96] 0 A BT F RS EIE A L BSAC R E wf ke
B BSA EREXRIPF > FM T F SFAs AEwwme i H IL-1B A4 [30] °

m3F 5@ %R 0 SFAs i%5:iE %5 i+ NLRP3 inflammasome/caspase-1 » &g IL-

40

doi: 10.6342/NTU201801207



1B &4 5 # #¢fcrgispe (UFAS) RIFrd] SFAs #r3if #2 IL-1B A2 [26,30]° # &
P 7 i A UFAs Erd|78— gim ] IL-1B A2 - w8 T % 5 &% ik
¥ 7 £ % 2 FFAs - 4r palmitic acid (PA) (C16:0) ~ stearic acid (SA) (C18:0) ~ oleic
acid (OA) (C18:1) §r linoleic acid (LA) (C18:2) [61] » @ PR S» V1 § 44
SFAs fr UFAs % LDL(-) B viim®slds IL-1p A4 2 B8 - I PA & SA
F AR e i o fv LDL(-) - A2 @i > g & IL-1f * £ 4r o AP & el?
SFAs f= UFAs> 2 OA & LA 2% @& LDL(-) # %2 IL-1p A2 M4 > 2 7 ¢
#Fr4l LDL(-) A #F2 IL-1B 22 - A PR HRSEHT %0 PA fo SA ¢ e
LDL(-) # %2 IL-1B &2 Hi4c » A4 FFAs % % LDL(-) # %2 IL-1B & 2 i3
PAg e 5 o 3 ABHE_ > & SFAs 2 myristic acid (MA) (C14:0) » #7235 i PA ~SA
- R o FEOMA BASY S8R TR R0 R g R Adp I g TR
AP XRET [97] 0 0T s F] gt € 3 SFAs i 43 & i NLRP3
inflammasome/caspase-1 I % > 2 §_p @ % '?'?L # H s £ 48 SFAs 3% NLRP3
inflammasome/caspase-1 7# i @258 » @ SFAs ¥ Atdp 134 % TLR4 £ 3R [98]

e F gET T hih 43 & potassium efflux c PG P RESDER o V- BE
i nE e 977 0 FFAs fafEfr 5 -7 v~ ¢ B3Rk LDL(-) %
W et o R ARER AT RheiM o §F RS SFAsc $ A EE
wrz P IL-1B A 24 250 4 vt s 0 JER|3#EB- § SFAs o 2 3F F)ptig = LDL(-) ¥
WL e Rk -

¥I8 PA AEE W % E* NF«kB BRIE

PA 8it LDL(-) 3% IL-1p A4 #4 > 2 PA ¢35 % %7 ¢h TNF-o 7 £

.~

4l mie BB AST LDL(-) P kg o 822X PA $43F IL-6 A 2 13 BE B
LDL(-) = PA $f*t IL-6 chZ 4 » 25 kg% 2 3 iv* (Figure7C)» & IL-1B € #

WA W e F]F A AR T3 A 4 i T 0 & AR E A [99, 100] o £ 3F AR E

PGS € F X EAR IL-1B> @ 51428 @ B 3 fwie F]F ehd o B 4e o 7 1
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% i IL-1B 7 blocking antibody » #fedr IL-1B e1F3,F » #5317 PA &7 H %5 F
IL-1B #2558 s 184 L wbe F]F & 4 B 4o o

32 prdn i e Rp 6 3 ¥ NFkB Js 1t [101,102] @ IL-1B~ TNF-a = IL-
6 78 ]} 7% regulatory elements ¥ 7 NF-xB % & = [103-105] ; @ } #F Ik-Ba
2 BEpL v ¥ NF-xB %1 (NF-xBpathway) [106] - 2 7 &% PA 1 & §:5:E /%
it NLRP3 inflammasome/caspase-1 » @ 2£ NF-xB > 838 IL-1B A& 2 3 4v o 2% it
B FEime ¥ ped? LDL(-) v LDL(-) 4t PA {52 IL-1B~ TNF-o fv IL-6
mRNA % & > phospho-Ik-Baw 4 pro-IL-18 39 £ R E o szt o {r 8 S F M > 4 }

PA > PA $* 1 it mRNA~ v 225 FHE LDL(-) fv PA 2 ¢ . 2

FRHFIIEY A7 HY NFkBEd LDL(-)iE"m 2L PAe iz %+ &7 > PA
BT oo REWEE Y A2 IL-1B #7% % - 153 L BT E Y caspase-1 0 @ ¢ IL-1B

na

A2 A BR Ao B S At o q LDL(-) AE sin® 5650 NFxB %% pro-

|

IL-1B ~ &3 4c > 4e F PA {5 > pro-IL-1B £ 3E B> > 7 mdaipl5 384 2 pro-1L-1p

& d PA E v caspase-1 > i&m % 5 mature IL-1p -

¥ 8% PA 2 E ¥ w® £ i potassium efflux &€ i€ NLRP3 inflammasome
/caspase-1 & i*

NLRP3 inflammasome/caspase-1 7% i* ¢ v ¥ # i 8 B £ & # /& » ik
phagocytosis [29, 68] ~lysosomal degradation [26, 29] {- potassium efflux [27, 28, 68]-
Aipdrd St IDL() A IL-1B A2 L F 58 5 rpe o B2 H - B F
%% F B e W J2 $r ] phagocytosis 2. cytochalasin D > fedr4] lysosomal
enzyme activation 2. chloroquine » PA ¢ 7 ¢ #r#| LDL(-) # % IL-1p A2 > %57
PA ¥ s # &H_3i% i phagocytosis - lysosomal degradation % i* NLRP3
inflammasome & @ B IL-1B A& 2 3 4c o

FF AP A * potassium free 232 & % > Bk 4 12 potassium HF+ kAR T o

@3 R 0 Bié potassium € mPe N jLimPe b d 0 LDL(-) 3ldeen IL-1B &
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4 % EH 4> EFFTLDL(-) fr PA ¥ b AgZim e prenE 4piT o @ LDL(-) {= PA
Fed2 fe potassium free 273 7% T cdmiz o IL-1B A 4 Tl G - HE 4o AT PA A
¥ 40 3 % potassium efflux ¥ 2 o F] > PA ¥ &% %%’ d % E  potassium efflux @ 7=
it NLRP3 inflammasome/caspase-1 > #:& IL-1f & 2 3 4v o o 5 % » % 5% » LDL(-)

% 3 % potassiumefflux 2 it 4 - # PA i e LDL(-) & F wtimee 35 % IL-1P
A 24 34 3538 PA 3% potassiumefflux #7i¢ &>/ ¥ PA # ¥ potassium efflux
50 4 AP % 32 o NLRP3 inflammasome ¥ #¢ 518 H 0 )5 10 > 2@ b i p o
R %Y o I PA A & §3i%5:F potassium efflux » @ 2t phagocytosis {r lysosomal
degradation> ¢ & LDL(-) B A H IL-1p A 4 3 4roj 2 I‘Jc:}ﬂ 41> potassium
efflux ¥ iv 5187 W2 P2X7 > E B> et X4 (purinergic receptor) 7% fr pF 4
% fed g 41315 3+ Wi (ligand-gated cation channel) e ATP %3 pannexin-1 f§ !
I %2 ¢k 5 iY purinergic signaling> *& ¢t ATP ® 3% I %t P2X7 P¥> [r PF potassium
g 5d P2X7 Akix dfe ¢b [29,107,108] ¢ #x potassium efflux + iy f= P2X7 i¥%
purinergic signaling f= ATP 8 215 %< hRf B > A7 & f 279 %Arid PA

¥ = potassiumefflux ¥ _F B eifiF P2X; X4 ¥ ¢ }g ip 1> LDL(-) & v
By i o R0 potassium LimFe thids [66] 5 @ PA RE rEimre b RE
potassium efflux » 3% 4B 24 3% PA v LDL(-) % F v % } 4 potassium efflux 3

1E P TR 5 & PA A UK 4 LDL(-) #r# F2 IL-1B A2 o

LDL(-) ¥ 538 A 3 %54 LOX-1 /&1 NF-xB g2+ A4 + & pro-IL-1B-
¥ 11 % i NLRP3 inflammasome/caspase-1 e Z_it* % 33 ; m PA 7 #_#%:F LOX-1
Byfagl o NP R a7 7 FEHEFHAEZHM 28 PA ¥ i Z.G d BE potassium
efflux ¢ == NLRP3 inflammasome/caspase-1 & i* » &8 LDL(-) A F wim® 13 &
2. IL-1B A 2 E- R4 > HP 2 845 Fi&- HFs - AP FHRE S DRH A

3580 2. LDL(-) o PA kR % &2 TER #F> 2 454 LDL(-) fr PA &
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T 4 e HE R oq EAYT AL H PR E EES oxLDL {03
% OXLDL # i ¢ WEBH Pizf A it & Evfiimre [109] > poh R 3ViEs #@ * L 3g4e
BH e 2 A g LDL(-) EAEKR B hPHRTERICIRARLS o

AL ZHIFEFT 54 B sfide LDL(-) GEsimre 4130 IL-1B A 4 (@l
Fon FABLE  frE B R GREGH - BA S P FuEiR o 5 L PA 3
¥ NLRP3 inflammasome/caspase-1 /& i 2. #4373t » i@k P $#30od ¢ P
T2DM R4 % 7 U HEsm% } LOX-1-PA 2 48 ~PA /& 2 4735 i 3§

s o tRen o (i F i B RS o
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Figure 1. Effects of human nLDL, LDL(-) and PA on the production of IL-1p, TNF-

a, and IL-6 in THP-1 macrophages.

(A) THP-1 macrophages were treated with 10, 20, or 40 pg/mL human native LDL (nLDL)
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for 6 h. (B) Macrophages were treated with 10, 20, or 40 pg/mL human nLDL with 100
uM palmitic acid (PA-BSA) for 6 h. Cell viability was determined by MTT assay. (C)
Macrophages were treated with 10, 20, or 40 pg/mL human nLDL alone (e), nLDL plus
100 uM PA-BSA (o), 10, 20, or 40 ug/mL human LDL(-) alone (V) or human LDL(-)
plus 100 uM PA-BSA (A) for 6 h. The levels of IL-1p in the medium were determined by
ELISA. (D & E) Macrophages were treated with 10 pg/mL human nLDL alone or nLDL
plus 100 uM PA-BSA for 6 h. TNF-a (D) and IL-6 (E) in the medium were determined

by ELISA.
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Figure 2. Effects of rabbit LDL(-) on the production of IL-1f in THP-1 macrophages.
(A) A representative anion-exchange chromatography of LDL from rabbit fed with high-
fat diet. (B) THP-1 macrophages were treated with 10, 20, or 40 pg/mL rabbit LDL(-) for
6 h. Cell viability was determined by MTT assay. (C) Macrophages were treated with 5,
10, or 20 pug/mL rabbit LDL(-) for 6 h (e) and 24 h (o). The levels of IL-1 in the medium

were determined by ELISA. “p < 0.05, “p < 0.001, compared to the control cells; “p <
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0.05; NS, not statistically significant as indicated. The results are the mean + SD for three

independent experiments.
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Figure 3. Effects of PA on the production of IL-1p in THP-1 macrophages.

THP-1 macrophages were treated with 50, 100, or 150 uM PA-BSA for 6 h (A) or 24 h
(B). Cell viability was determined by MTT assay. The results are the mean + SD for three
independent experiments. (C) Macrophages were treated with 50, 100, or 150 uM PA-

BSA for 6 h (C) or 24 h (D). The levels of IL-1p in the medium were determined by

ELISA.
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production of IL-1p in THP-1 macrophages.

(A) THP-1 macrophages were treated with 10,
20, or 40 pg/mL rabbit LDL(-) plus 100 uM PA-BSA for 6 h. (B) Macrophages were
treated with 10 ug/mL rabbit LDL(-) alone or with 50, 100, 150, or 200 uM PA-BSA for
6 h. Cell viability was determined by MTT assay. (C) Macrophages were treated with 10
or 20 pg/mL rabbit LDL(-), 100 uM PA-BSA, or 10 or 20 ug/mL LDL(-) plus 100 uM
PA-BSA for 6 h. (D) Macrophages were treated with 10 pug/mL rabbit LDL(-) alone or
with 50, 100, 150, or 200 uM PA-BSA for 6 h. (E) Macrophages were treated with 10

ug/mL rabbit LDL(-) alone or with 100 uM lauric acid (C12:0), myristic acid (C14:0),
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palmitic acid (C16:0), stearic acid (C18:0), oleic acid (cis-C18:1, n-9), elaidic acid (trans-
C18:1,n-9), linoleic acid (C18:2, n-6), and docosahexaenoic acid (C22:6, n-3) for 6 h. (F)
Macrophages were treated with 10 pug/mL rabbit LDL(-), 100 uM PA-BSA, or LDL(-)
plus PA-BSA for 6 h. The levels of IL-1p in the medium were determined by ELISA. The
results are the mean =+ SD for at least three independent experiments. *p < 0.05, compared
to the control cells; “p < 0.001; NS, not statistically significant in (C), *p < 0.001,
compared to the control cells; “p < 0.001, compared to the LDL(-)-treated cells; *p <
0.05; NS, not statistically significant in (D) ~p < 0.001, analyzed by two-way ANOVA
(Bonferroni t-test). The results of two-way ANOVA analysis are shown (F); two factors

of variation are absent or present of LDL(-) and absent or present of PA-BSA.
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Figure 5. LDL(-) and PA induce IL-1p production through a LOX-1 but not CD36,
dependent pathway.

(A) THP-1 macrophages derived from shLOX-1 and shLuciferase knockdown THP-1
cells were treated with 10 ug/mL rabbit LDL(-) alone or LDL(-) plus 100 mM PA-BSA
for 6 h. The levels of IL-1p in the medium was determined by ELISA. “p < 0.05. (B)
Macrophages were treated with 10 pg/mL rabbit LDL(-) alone, 100 uM PA-BSA alone,
or LDL(-) plus PA-BSA for 6 h. The levels of LOX-1 and CD36 mRNA were determined
by real-time quantitative PCR (RT-qPCR), normalized to the levels of 36B4 mRNA, and
expressed relative to the levels in control cells (RPMI) (relative value = 1). #p < 0.05,
compared to the control cells (RPMI); NS, not statistically significant. The results of two-
way ANOVA analysis are shown, two factors of variation are absent or present of LDL(-)
and absent or present of PA-BSA. (C) Macrophages were treated with 10 pug/mL rabbit
LDL(-) alone, 100 uM PA-BSA alone, or LDL(-) plus PA-BSA for 6 h or 24 h. The
protein levels of LOX-1 and B-actin in cell lysate were determined by western blot. The
protein levels were quantitatively analyzed by ImageJ, and the levels of LOX-1 were
normalized to that of B-actin and expressed relative to the control cells (relative value =

1). The results are the mean + SD for three independent experiments.
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Figure 6. Effects of rabbit LDL(-) and PA on NF-«B activation in THP-1
macrophages.

THP-1 macrophages were treated with 10 ug/mL rabbit LDL(-), 100 uM PA-BSA, or
LDL(-) plus PA-BSA for 6 h. (A) The levels of phospho-Ik-Ba, total lk-Ba, (B) pro-IL-
1B, and B-actin in the cell lysate were determined by western blot. The protein levels were
quantitatively analyzed by ImageJ and the levels of phospho-Ik-Ba were normalized to
the levels of total Ik-Ba (A, bottom); the levels of pro-IL-1p were normalized to the
levels of B-actin (B, bottom), and expressed relative to the control cells (relative value =
1). The results are the mean = SD for three independent experiments. “p < 0.05, compared
to the control cells (RPMI); NS, not statistically significant. The results of two-way
ANOVA analysis are shown (C), two factors of variation are absent or present of LDL(-)
and absent or present of PA-BSA. (D) Macrophages were pretreated with DMSO, 10 uM
Bay11-7082, 10 uM U0126, 10 uM SB203580, 15 uM SP600125, or 0.5 uM L-JNK:i for
1 h, and then 10 ug/mL rabbit LDL(-) and 50 uM SA-BSA were added and incubated for
24 h. The levels of IL-1p in the medium were determined by ELISA. The results are the
mean = SD for three independent experiments. *p < 0.001, compared to the control cells

(RPMI); “p <0.05, “p < 0.001, compared to the DMSO-pretreated cells.
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Figure 7. Effects of rabbit LDL(-) and PA on expressions of NF-xB downstream
genes, IL-1B, TNF-a and IL-6, and their protein levels in THP-1 macrophages.

THP-1 macrophages were treated with 10 pg/mL rabbit LDL(-), 100 uM PA-BSA, or
LDL(-) plus PA-BSA for 6 h. (A) The levels of IL-1B, TNF-a, and IL-6 mRNA were
determined by real-time quantitative PCR (RT-qPCR), normalized to the levels of 36B4
mRNA, and expressed relative to the levels in the control cells (RPMI) (relative value =
1). *p < 0.05, compared to the control cells (RPMI); NS, not statistically significant. (B)
The levels of TNF-a and (C) IL-6 in the medium were determined by ELISA. The results
are the mean + SD for at least three independent experiments. " p < 0.001, analyzed by
two-way ANOVA (Bonferroni t-test). The results of two-way ANOVA analysis are
shown; two factors of variation are absent or present of LDL(-) and absent or present of

PA-BSA.
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Figure 8. PA enhances LDL(-)-induced IL-1B production is not through phagocytosis
and lysosomal degradation.

THP-1 macrophages were pretreated (A) 10 uM cytochalasin D (inhibits actin
polymerization) or (B) 25 uM chloroquine (a lysosome inhibitors) for 1 h, and then
treated with 10 pg/mL rabbit LDL(-) alone or LDL(-) plus 100 uM PA-BSA for 6 h. The
levels of IL-1p in the medium were determined by ELISA. The results are the mean + SD

for three independent experiments. NS, not statistically significant.
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Figure 9. PA enhances LDL(-)-induced IL-1f production is possibly through
potassium efflux.

(A) THP-1 macrophages were treated with 10 mg/mL rabbit LDL(-) alone or LDL(-) plus
100 uM PA-BSA in RPMI medium or potassium free buffer. (B) Macrophages were
pretreated treated with 50 or100 mM tetracthylammonium chloride (TEA, a non-selective
potassium channel blocker), (C) 5 or 15 mM 4-aminopyridine (4-AP, a non-selective

potassium channel blocker), or (D) 22 or 50 uM A 438079 (competitive P2X7 receptor
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antagonist) for 1 h, and then treated with LDL(-) alone or LDL(-) plus PA-BSA for 6 h.
The levels of IL-1B in the medium were determined by ELISA. #p < 0.001, compared to
the control cells; “*p < 0.001, compared to the LDL(-)-treated cells; NS, not statistically

significant.
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