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NF-«B A fg il it B #2454 SREBPs HIE 301 [tk
AHF 7 M 8% NF-kB 1% 1L % miR-33s & H 75 £ 5 [
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HACIETE ABCAT M JH [ B v H A 7R H

Table 1 Bioinformatics analysis of NF-kB binding sites in the promoter region of SREBPs

Animals Genes Positions Sequences Factor name

Homo sapiens SREBP2 -15~-6 GGGGAATCCC NF-«kB
Mus musculus SREBP2 -1293~-1284 GGGTATTCCC NF-«B
Mus musculus SREBP2 -47~-38 GGGGAATTCT NF-«xB
Rattus norvegicus SREBP2 -1866~-1857 GGGAGCCCCT NF-«xB
Homo sapiens SREBPI -90~-81 GGGGTCCCCC NF-«xB
Mus musculus SREBPI -45~-36 GGGAAACCCC NF-«xB
Gallus gallus SREBPI -646~-637 GGGGAACCCC NF-«xB
Raitus norvegicus SREBPI -1909~-1900 GGGGAGTCCT NF-«xB

The databases of transcriptional factors came from TRANSFAC 7 public. The binding sites of transcription factors were

predicted by P-Match 1 program.
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Fig. 1 The effects of NF-kB activation on the expression of miR-33s and SREBPs mRNA
in THP-1 macrophage derived foam cells
THP-1 macrophage-derived foam cells were treated with different concentrations of LPS (0, 1, 10, 100 pg/L). The levels of miR-33a/SREBP-2 (a) and

miR-33b/SREBP-1 (b) in THP-1 macrophage derived foam cells were measured by real-time PCR, respectively. The data are represented as the x + s.

n=3 in each group. *P < 0.05 vs the control group.
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Fig. 2 The effects of NF-kB inhibition on the expression of miR-33s and SREBPs in THP-1 macrophage derived foam cells
THP-1 macrophage-derived foam cells were treated with LPS or LPS+PDTC. (a) The levels of miR-33s and SREBPs mRNA in THP-1 macrophage
derived foam cells were measured by RT-PCR. (b) The protein expression of SREBPs was detected by Western blot. (¢) Histogram showed the SREBPs

proteins expression determined by densitometric analysis respectively. The data were represented as the x + s. n=3 in each group. *P < 0.05 ps the

control group.
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Fig. 3 Recruitment of NF-kB to the kBRE region of SREBPs promoter
Chromatin from THP-1 cells were analyzed for the recruitment of NF-kB to the kBRE region of SREBP-2 promoter (a) and SREBP-1 promoter (b) by

ChIP as described in the Experimental Procedures. *P < 0.05 vs. control group
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Fig. 4 The effects of miR-33s inhibition or overexpressing on ABCA1 suppression induced by NF-kB activation
THP-1 macrophage-derived foam cells were treated with LPS, followed by treated with miR-33s inhibitor and miR-33s mimic, respectively. The levels
of ABCA1 mRNA (a, d) were measured by RT-PCR and protein (b, €) by Western blotting assays. (c, f) Histogram showed the ABCA1 proteins
expression determined by densitometric analysis respectively. The data were represented as the x + s. Inh: Inhibitor; Mim: Mimic. n=3 in each group.

*P <0.05 ps the control group (Con Inh or Con Mim). *P < 0.05 vs. LPS group (LPS + Con Inh or LPS + Con Mim).
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Fig. 5 The effects of miR-33s inhibition or overexpressing on the cholesterol efflux suppression induced by NF-kB activation
THP-1 macrophage-derived foam cells were treated with LPS, followed by treated with miR-33s inhibitor (a) and miR-33s mimic (b), respectively.
Cellular cholesterol efflux was analyzed by liquid scintillation counting assays as described in Methods. The data were represented as the x + s. n=3 in

each group. *P < 0.05 vs the control group (Con Inh or Con Mim). *P < 0.05 vs. LPS group (LPS + Con Inh or LPS + Con Mim).
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W7, miR-33a fil miR-33b, 4% H SREBP-2 fil 1
W& Fgmiis. SREBPs & 117 A5 i AR 1) 2 24 5%
Bl 7-. W7 &KL, 24 SREBPs #i47% J5, miR-33a
A miR-33b #f k5%, FHZ 5 240 B i A BE S
i 2 P AR B I (HDL) & i~ B M 18 B i I AR 1R 6
AR R e AR R I, NF-«B W& AT {2
HE B R 40 i miR-33s M H 15 & SREBPs [1) 3 14 7t
i, 1AW NF-kB J5, miR-33s 1 SREBPs H ik
BN EE, BB RAER R 2 5 TR IR BRI, 2
As FIRA R .

SREBPs 1t /0 Il & 2 9 & A= % J vk B B4
F, SR SREBPs 7E 44 P (1 3 45 AL il 18 A 56 4% [
. AWME Bt kI, 7E SREBPs B8 3+
fE1E NF-«B W TEL A 751, A Sie i g o ik
G FLYTIE 78 NF-kB 1] 454 /£ SREBPs 5 5
Tk, UESE T AEME B HEN, 1P SREBPs /&
NF-«B /&G EEE R, H)E 30+ E# «BRE 2 F
3 SREBPs K& Dhae e =CAE FH o, NF-«B &
P AT A ) B SR F,  SREBPs A2 i F R
W B SR T, o R ER R AR T AE
NEBARY Z BB V0GR, JOREA AT Ag i i 4 14
WARBAZA, MITTEZM As ()R A K.

miR-33s ) = EHLIE K] & ABCA1. ABCAL 2
I NS i B g R o e N Ve T
miR-33s A #f] ABCA1 K&, kb4 i Py fH [E B
mH, SHWHKARMER, Rz, TH
miR-33s, 40/l ABCA1 KiETH i, [H & B H 18
I, VRN T BRI A0 FRATTZ R R AT R
I, NF-kB ik 4] ABCAL 2214 DA K AH [ B i
o, AEILHLRIASEIE, Rseiarh, JRATA I NF-«B
AR miR-33s A H A5 F SREBPs (314, #Eifi
4% ABCA1 RI&. #t—P 4R miR-33s 7E NF-«B
TG ABCA1 J JH [ g A A, B
miR-33s #1#l]J5, NF-«B JiEfLI0#] ABCA1 J JIH[H
B PR DR . MR, % 4% miR-33s B4
Jii, NF-«B X ABCAT1 A1 [ B gt 4 A0 001 4 FH 2k
— N, XU NF-kB 7] @i 248 miR-33s
KPR EREGH D ABCA1 234 F0JH [ B 7

KGR~ T NF-«B &40 J5 1875 5141 i )
RE ) —FhopT B/ B, 78 TR 4 B0 4 i 5% hE DA
4b, NF-xB i& 0L GE 4 H] ABCA1 252 HJH & B i
th, (R E R i E AR, HALH S NF-«B &
16 1 45 miR-33s R IEH K. B 7 miR-33s 4,
miR-19b!", miR-20s!"F1 miR-758094%, &K DL if
1 ABCA1 K% ik . NF-«xB BE 75 i i ¥4 % X L
miRNAs, Ffif# ABCAL, &7 2 H AR SLI6 56
iE. B2, REIGIRAWET T NF-«B 2 B W4 i
REJR B RS, A BT IR R IETEIE As 1
EEAMEH, 1 A4PL NF-kB-miR-33s 4% 948 4]
RAEFPTIE As PR T HT A SLI0 kbR .

2 % x W

(1] BRAH, BRI, P, 45 Bl a1 o iR I e S0 3 i B 7 sk
J&. R 25 A B, 2012, 39(4): 319-326
Lu Q, Chen W J, Yin K, et al. Prog Biochem Biophys, 2012, 39(4):
319-326

[2] Adorni M P, Zimetti F, Billheimer J T, et al. The roles of different
pathways in the release of cholesterol from macrophages. J Lipid
Res, 2007, 48(11): 2453-2462

[3] Kim E J, Lewis D J, Duvic M. Novel mutations involving NF-xB
and B-cell signaling pathways in primary cutaneous large B-cell
lymphoma, Leg-type and comparison with Sézary syndrome.
J Invest Dermatol, 2017, 137(9): 1831-1833

[4] Li H, Jiao Y, Xie M. Paconiflorin ameliorates atherosclerosis by
suppressing TLR4-mediated NF-kappaB activation. Inflammation,
2017, 40(6): 2042-2051

[5] MRTLE, FHL, B E %, %, microRNAs— I B ARt il 3% BipL .
VS B E, 2011, 38(09): 781-790
Chen W J, Yin K, Zhao G J, et al. Prog Biochem Biophys, 2011,
38(09): 781-790

[6] Laffont B, Rayner K J. microRNAs in the pathobiology and therapy
of atherosclerosis. Can J Cardiol, 2017, 33(3): 313-324

[7] Rayner K J, Sheedy F J, Esau C C, et al. Antagonism of miR-33 in

mice promotes reverse cholesterol transport and regression of
atherosclerosis. J Clin Invest, 2011, 121(7): 2921-2931

[8] Davalos A, Goedeke L, Smibert P, et al. miR-33a/b contribute to
the regulation of fatty acid metabolism and insulin signaling. Proc
Natl Acad Sci USA, 2011, 108(22): 9232-9237

[9] Zhang X, Fernandez-Hernando C. miR-33 regulation of adaptive
fibrotic response in cardiac remodeling. Circ Res, 2017, 120 (5):
753-755

[10] Rayner K J, Esau C C, Hussain F N, et al. Inhibition of miR-33a/b
in non-human primates raises plasma HDL and lowers VLDL
triglycerides. Nature, 2011, 478(7369): 404-407

[11] Najafi-Shoushtari S H, Kristo F, Li Y, et al. microRNA-33 and the
SREBP host genes cooperate to control cholesterol homeostasis.
Science, 2010, 328(5985): 1566-1569

[12] Rayner K J, Suarez Y, Davalos A, et al. MiR-33 contributes to the



2018; 45 (5) BR#5, %: miR-33s 7€ NF-kB #l#l ABCA1 xR EEEE R Y P HER *559¢

regulation of cholesterol homeostasis. Science, 2010, 328 (5985): 2014, 236(1): 215-226

1570-1573 [15] Liang B, Wang X, Song X, et al. microRNA-20a/b regulates
[13] B 4%, Fl, ik, & fE 2 plid %R 7 «B g2 T REK cholesterol efflux through post-transcriptional repression of

4 ATP 256 &8k AL RIE. M 5 E MY R R, ATP-binding cassette transporter Al. Biochim Biophys Acta, 2017,

2010, 37(5): 540-548 1862(9): 929-938

Cao D L, Yin K, Mo Z C, et al. Prog Biochem Biophys, 2010, [16] Mandolini C, Santovito D, Marcantonio P, et «l. Identification of

37(5): 540-548 microRNAs 758 and 33b as potential modulators of ABCAI1
[14] Lv Y C, Tang Y Y, Peng J, et al. microRNA-19b promotes expression in human atherosclerotic plaques. Nutr Metab

macrophage cholesterol accumulation and aortic atherosclerosis by Cardiovasc Dis, 2015, 25(2): 202-209

targeting ATP-binding cassette transporter Al. Atherosclerosis,

The Role of miR-33s in ABCA1 Expression and Cholesterol Efflux
Suppression Induced by Nuclear Factor-kappaB®

CHEN Jun"", JIANG Ting”", LI Meng-Qi", ZHAO Guo-Jun"™
(" Department of Histology and Embryology, Guilin Medical University, Guilin 541004, China;
2 Dean’s Office, Guilin Medical University, Guilin 541004, China)

Abstract To investigate the role of miR-33s in the inhibition of ATP-binding cassette transporter A1 (ABCA1)
expression and cholesterol efflux induced by NF-kB, THP-1 macrophage-derived foam cells were treated with
different concentrations of LPS to activate NF-kB with or without PDTC (NF-kB inhibitors), the mRNA
expression of miR-33s and its host gene SREBPs were detected by RT-PCR, the proteins expression of SREBPs
were detected by Western blot, the binding capacifies of NF-kB p65 to SREBPs promoters were detected by
chromatin immunoprecipitation. After cells were treated with LPS, miR-33s inhibitor or mimic were transfected,
ABCA1 mRNA and protein were detected by RT-PCR and Western blot, respectively. The cholesterol efflux was
detected by liquid scintillation counter. The results showed that expression of miR-33s and SREBPs were increased
by NF-kB activation and decreased by adding PDTC. NF-kB p65 could directly combine with the SREBPs
promoter. After transfected with miR-33s inhibitor, the inhibitory effect of NF-kB activation on ABCAI
expression was weakened, and cholesterol efflux was increased. On the contrary, the inhibitory effect on ABCA1
strengthened and cholesterol efflux decreased after transfected by miR-33s mimic. These results suggested that

NF-kB activation could promote miR-33s expression, inhibit ABCA1 expression and cholesterol efflux.

Key words miR-33s, nuclear factor-kappa B, ATP-binding cassette transporters A1, cholesterol efflux
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