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SZUG—. LDLACFRAH. a. ZEANRA: i
HI IR IR, b, RIKE4: A 10 mgL LDL
AbEE 24 h: c. HIKFEZL: A 20 mg/L LDL 4b 3
24h; d. mEKEA: 30 mg/L LDL 4bFE 24 h.

S5 . oxLDL AbFE4. a. FEXNMA: L
MyE AR IE, b, RKREH: H 10 mg/L
oxLDL b ¥ 24 h; c. IREL: H 20 mgL
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Y3k, FER 10 min, 9¢% WML
1.6 FER-BE SN N

F TRIzol I #(Gibco 28 F)FEHUEL RNA, Wik

SK% cDNA, F#ET PCR {f¥A. LDLR 5954
H: B 5 AGGAG ACGTGCTTGTCTGTC 3,
N 5" CTGAGCCGTTGTCGCAGT 3/, ¥ # F B
Kl 120 bp. A Z R ] GAPDH Al B-actin,
GAPDH 5% [ % 4 i 5" TCACCATCTTCCA-
GGAGCGAG 3, N 5 TGTCGCTGTTGAAGT-
CAGAG 3', ¥ #9/ Bt Kk 697 bp. B-actin 514
%k i 5 ATCCCTGTACGCCTCTGG 3',
W 5" TCCTTCTGCATCCTGTCG 3', ¥ H Bt K
J&% 4 500 bp. PCSK9 HI51#)751: L 5" ACGA-
TGCCTGCCTCTACTCC 3’, Fiif 5 GCCTGTGA-
TG TCCCACTCTGT 3/, 48 f Be K J& 4 205 bp.
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LDLR. PCSK9 M#f&EEH 10 pl, WS &
3l WAL ZEEY . KA R UVP Rk
T2 BTG53 Rt 28 G AR 23 W 5 B 00 s AR 43
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Fig. 1 Accumulation of lipid in THP-1 macrophages
co-incubated with oxLDL
THP-1 macrophages were co-incubated with oxLDL with different
concentrations for 24 h respectively, Oil red O staining showed that a
number of visualized lipid droplet is big and accumulating in cells (x 400).

(a), (b), (c), (d) corresponding to 0, 10, 20, 30 mg/L.

Fig. 2 Accumulation of lipid in THP-1 macrophages
co-incubated with LDL
THP-1 macrophages were co-incubated with LDL with different
concentrations for 24 h respectively, Oil red O staining showed that a
number of visualized lipid droplet is small and dispersing in cells(x 400).
(a), (b), (c), (d) corresponding to 0, 10, 20, 30 mg/L.

2.2 THP-1 ERZABEH NARC-1 Rix R ¥I& ELL
B RBR AR EBLER

¥ THP-1 40 e PMA 55 70464 B W 40 i )5
0. 10. 20. 30 mg/L LDL {## 5 24 h, i NARC-1
PR, SO TE %S, BisE LDL WK
¥R, THP-1 E W40 i 1) 9% 6 3% 37 3 98 . Triton

X-100 AbBE 5 fa e 98 G h, nl UL NARC-1 €47 T
2 b R e Al (K 3, [ 4).

Fig. 3 Expression of matured PCSK9 (NARC-1) in
THP-1 macrophages co-incubated with LDL
THP-1 macrophages were co-incubated with LDL with different
concentrations for 24 h respectively, Matured PCSK9 (NARC-1) are

expressed on the cell surface and increased with the increasing of LDL

concentration through immunofluorescence assay (x400). (a), (b), (c),
(d) corresponding to 0, 10, 20, 30 mg/L.

Fig. 4 Location of matured PCSK9 (NARC-1) in
THP-1 macrophages
After treated with Triton X-100, the expression of matured PCSK9
(NARC-1) is localized in some organelle (x400).

2.3 LDL X THP-1 E &40 f2 # LDLR. PCSK9

FIERI SN

2.3.1 LDL X} THP-1 EREZH i LDLR R IA [ 5200
THP-1 EWEAN A5 0. 101 20, 30 mg/L

LDL %5 24 h Ji7, JH RT-PCR J5 V26 I 4% S 56 40
LDLR mRNA 7K F-(K 5). &R 2R, 10 mg/L

(T FR K BE EEAE N 0.4707). 20 mg/L (T AR 2K i LA
29 0.4359). 30 mg/L(IA KB LLAE R 0.4102), 5
0 mg/L(HI UK LEAE hy 0.5436) A BRI LL, ik
J5 Ab 20 41 il LDLR mRNA (1) 2 18 ¥ 45 ik 2>,
DL 30 mg/L &AL A b 5 i, A 0 mg/L Ab
FRAL I 75% (P < 0.05).
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Fig. 5 Effect of LDL on the expression of LDL

receptor mRNA in THP-1 macrophages
(n=3, "P < 0.05 compared with /). 1, 2, 3, 4 corresponding to 0, 10,
20,30 mg/L.

F] Western blot il %5 512 %6 41 41 s - LDLR £
HtEE(E 6). 4REoR, 10 mg/L(IHA KL
Hh 0.6345). 20 mg/L (1A A LLAE N 0.5639).
30 mg/L (AR LEAE N 0.4683) 5 0 mg/L ([
IKJE AR N 0.6913) b #:, LDLR & [ it %18 32 ¥
I, L BL 30 mg/L i Ak 3 20 440 Jfa v D £ B
&, 420 mg/L ] 66% (P < 0.05).
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Fig. 6 Effect of LDL on the expression of LDL
receptor protein in THP-1 macrophages
(n=3, "P < 0.05 compared with 7). I, 2, 3, 4 corresponding to 0, 10,
20,30 mg/L.

2.3.2 LDL %} THP-1 [ W40 g PCSK9 % ik 11 5%
Wi . THP-1 ERE40M 505 0. 100 20, 30 mg/L
LDL & 24 h Jii, JH RT-PCR Jj v 46 1 4% 5256 41
PCSK9 (/K (Kl 7). a5 E7R, 5 0 mg/L 4L
By, KU BE AL FEZH 41 il PCSK9 mRNA (1) 33k 43 B
BN, 30 mg/L ¥ AL FRZ 18 hn £ W (P < 0.05).
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Fig. 7 Effect of LDL on the expression of PCSK9
mRNA in THP-1 macrophages
(n=3, "P < 0.05 compared with 7). I, 2, 3, 4 corresponding to 0, 10,
20,30 mg/L.

F] Western blot £ Il % 5256 20 41 iy PCSK9H: [
JRIE(E 8). IR, 10 mg/L (MUK E Al
H0.44). 20 mg/L (1 BLK FELE A A 0.51).
30 mg/L (AU BE AR N 0.67) 03415 0 mg/L
(MR FE LA R 0.36) A0 R4 LL#E, PCSK9 £ [
Tk L, L 30 mg/L ik B A A 48 g
W (P < 0.05).
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Fig. 8 Effect of LDL on the expression of PCSK9
protein in THP-1 macrophages
(n=3, "P < 0.05 compared with ). I, 2, 3, 4 corresponding to 0, 10,
20, 30 mg/L.

24 oxLDL % THP-1 E I 48 f2 # LDLR -
PCSK9 FiXHI M

2.4.1 oxLDL X} THP-1 EE4 i LDLR ik [¥) 5%
Wi . THP-1 ERE4N 500 5 0. 100 20, 30 mg/L
oxLDL #¥ % 24 h Jii, F RT-PCR Jy VA M %% 5256
Z1 LDLR mRNA /K7 (18 9). i REox, HA
oxLDL & (34K, LDLR 381K BT 525 AN 8
(P>0.05).
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Fig. 9 Effect of oxidized LDL on the expression of
LDL receptor mRNA in THP-1 macrophages
(n=3, "P > 0.05 compared with 7). 1, 2, 3, 4 corresponding to 0, 10,
20, 30 mg/L.
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Western blot o i £ 55 45 21 41 g - LDLR 5 [
JRRIE(E 10). S5 EoR, 10 mg/L (UK LT
H4 0.7907) 20 mg/L (THIAR K5 HEAE 4 0.8032).
30 mg/L (AR K BE L AE 4 0.7905), % A PR L
0 mg/L A1 FKE Ui R 0.8321)H0%4%, LDLR
FiZRIE TC I AR (P > 0.05).
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Fig. 10 Effect of oxidized LDL on the expression of
LDL receptor protein in THP-1 macrophages

(n=3, "P > 0.05 compared with /). I, 2, 3, 4 corresponding to 0, 10,

20,30 mg/L.

2.4.2 oxLDL X} THP-1 W40 i PCSK9 ik 1) 5
M. THP-1 EMEAN A4 5 0. 10 20, 30 mg/L
oxLDL ¥ & 24 h J5, H RT-PCR J5 V24 & SE 56
41 PCSK9 mRNA HI7K (B 11). g5 87, 0. 10,
20, 30 mg/L IKFEALBRAHr, 40fuN PCSK9 mRNA
(12K B ZE 5+ (P> 0.05).
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Fig. 11 Effect of oxidized LDL on the expression
of PCSK9 mRNA in THP-1 macrophages
(n=3, "P > 0.05 compared with 7). I, 2, 3, 4 corresponding to 0, 10,
20, 30 mg/L.

Western blot 7 12 K6l #4552 56 41 41 iy PCSK9
HARIA(E 12). 48R 5oR, 10 mg/L (HBUK
FE LA A 0.3801). 20 mg/L (1 A2 K B LL Al A
0.3825). 30 mg/L (I AL LUAE A 0.4010) 40 #H4
5 0 mg/L 41 (11 AR K FE L AE A 0.3945) L5,
PCSK9 & [ ik H AN LDL 3 B2 (1) 38 K i 3 K

(P>0.05).
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Fig. 12 Effect of oxidized LDL on the expression
of PCSKY protein in THP-1 macrophages
(n=3, "P>0.05 compared with 7). 1, 2, 3, 4 corresponding to 0, 10, 20,
30 mg/L.
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PRI K 5 S AR R IR AT IE R . g
i FH LDL 71 5 it 1 77 AL AR HE e e i i /1 I 7 B
LRI BRI, X R A AR R 2 5 .

R WIS KL, PCSKO BEMS 14 Mgt T 4l i %
[l LDLR, 5% Mma i WEXS iyt LDL f3 BR, 53K
LDL /K F-Ft 67, PCSK9 % K [ 58 AR WA hy e &K
A o O 1635 (1) 28 — 2RI, FEVF 2 B AR
IRT5TH, #R LT PCSK9 5 I % IH [ i o4k B A7
FEH PSR, EESN i [ AfE R LDL 3244
WA A RE R AR, 84 B4 e R PCSK9 &
LT ? PCSKO & 17 J BT 7 = k4 i vt
VE T L% 5 5 sl Ik ol A A Ak 1) & 2E W 02?2 PCSK9
5 LDLR Z M)A BAE @R AL E AN 2 5,
I XA B FUOEAAAE T A 4, (H255
T BN A AR B M ETE RA E— E iR
DR I AN J2: 76 BT AT 23 PCSKO (1) 41 g Hh 41 BE 5% 411 11
LDLR, 7t HepG-2. HEK293 4ii}firf', PCSK9 [fjil
Feak vl BUK LDLR F= A/, HE e N Ef
YA . N JHEE 40 Huh7 ool 3 A X e s,
FATAE S5 ) A I, {E THP-1 EWg 4 i,
PCSK9 F# m ik, X AWFHT PCSK9 L 5k i
FEAE AL A8 1) ] BE B 42 8 & LA R WF 9T PCSK9 5
LDL5Z 4 W 35 2 0] 1) 0% ZR 4R 2 T — Flogt (1 40 i
.

AWK, {E THP-1 HWE4 i, 5
HepG-2. HEK293 4iiJfil —#f, PCSK9 L LDLR ]
Fik RS, K LDL A1 oxLDL 3X P Fil A [7]
(A3 R 2R AN BN L 5, EARRIIREE TS, PAPAS
[Fi) [ b 22 A8 PCSKO A B T AN AR 4K . 7
LDL Kb ZEZH A, Bl A5 Ad BRI B2 1R 389 0, PCSK9
mRNA FIE [ G k38 R, 5ok B AR M,
M {E oxLDL 4 4H, PCSK9 mRNA I (% 1) %
IEARA AN . LDL A2 40 i 40 305 A f] e R 2L
SKVR 2, T vT 4 2 Ak 4123 41 i 55 T
[K)5 apoB/apoE 2 A El LDLR 1R5], % A\ 41 iy 3k
TR, RIE—FRFIDAEe. 41 Mi4t LDL &8 7t
re I, 4 P R JIE [ 2 0E— 2 W] LDLR (14

B, 5l LDLR RIAFEAE. 40 fuX oxLDL /4% HK
W@ LG8 Rk, Kk, A5+ oxLDL A4bEE
fff, LDLR [3RA %A 2484k, 17t LDL 4b 3
40, WmTF4ipiat LDLR X} LDL (F8EE, i 40 i
) LDLR £ 9d /b, 5 kA i PCSK9 Z1H I T
R, 5 oxLDL A —FF, £F oxLDL AbHi
4, PCSK9 &AW WA, (HELmrh R,
24 oxLDL Kb FEIK JE A %) 50 mg/L I, t 40 i iy
JIH [ 2 R 15 T 5, PCSKO 2 0k tH IR i i 1 42 |
WX —g /AR R). b F LDL #
oxLDL X} PCSK9 ik 75 22 i i HL BT 1 gk — 2
PRiE. WHUERE, fEVEZ 4 LDLR 42105
PCSK9 (1) 31k s A 4, {H & /E FAO-1 41l Jifg
HOIX R C RIFAAAAEN. 7E THP-1 EWEAN i Hd 75
BEHE— 0 (R S0 UE B 2 5 2 AR K.

ARSI TAESE SRR, 75 THP-1 B R4 farf,
PCSK9 1 LDLR #} 1 & i5 . oxLDL 4 ¥ J5 ,
PCSK9 #1 LDLR [ ik 35 LW WA= 4k, {H /& LDL
AL FRAN A5 K BLAE THP-1 EREI i, LDLR ik
B4, PCSKO #ikiimy, YRR EMRBIE,
THP-1 40 furf, PCSK9 F1 LDLR K EiAM . #F
FUE K I, 30 mg/L LDL AbFE THP-1 ELMEAN ),
LDLR FE H/K T N T 50%, 1 mRNA /KK
BET 30%, HEAFKPE NEBREA 3, Xx
W] % T LDLR £t J i3t i 47 i& 42 4h, 4R 1T fig 2
PCSK9 7E It & # T % LDLR 28 [ 1 B 845 1 3 5
T LDLR &K R, X n] 682 1 1l
IR B R A B T I SR G AR I JRU R, RIAEIX 0 43
B, AIREAFAE PCSKO [l Mol ik, ff
751 A B [ A0 i 22 AT LDLR % B, B 0E A Ifi
FREMIE A Z, HAARRNELR, MR A
AE, P I8 3 T8 RS2 A IR AR A 0 40 R £ L,
SR MY SIS KR FE R R AR X T
— IR S50 I DU E

PCSK9 F#fi# LDLR HIHLH] H A i A 56 4% 1 1.
Thomas Z¢U5 7RI Y514 PCSK9 & Bl BE % ik
YW LA, PR LDLR, 1f H.& 45 PCSK9 & A
(1) 85 2 L e % (4% HepG2 A1 ACHT 4 2 ) LDLR,
PCSK9 n] fig /& 4% 55 LDLR &5 &1k FL i, X
PRI R B o A T SO 1 P A/ sl AR
sy . A SIS PCSK9 #1 LDLR 4545 )5
WAL 4 L, AR5 T8 i At B G 1R A T B A
LDLR /& PCSK9 A& HEAEH IPLEINS. AEABE I,
PCSK9 %15 5 THP-1 BG40 M iy 40 s b, 1y H.
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Effects of LDL and oxLDL on Expression of PCSK9 and
LDLR in THP-1 Macrophages

LIU Lu-Shan™, CHENG Yan-Li, XIE Min, YANG Qiong, PAN Li-Hong,

JIANG Zhi-Sheng, TANG Chao-Ke, WEI Dang-Heng, TANG Zhi-Han
(Institute of Cardiovascular Disease, Key Laboratory for Atherosclerology of Hunan Province, University of South China, Hengyang 421001, China)

Abstract In order to study the effects of LDL and oxLDL on expression of PCSK9 and LDLR in THP-1
macrophages and find the relationship between them. THP-1 cells were induced to differentiate into macrophages
by PMA treatment. Cells were then co-incubated with LDL or oxLDL with a concentration of 0 mg/L, 10 mg/L,
20 mg/L, 30 mg/L for 24h respectively. Cellular lipid was visualized by oil red O staining. The localization and
semiquantitation of PCSK9 was confirmed by immunofluorescence assay, the expression of PCSK9 and LDLR
was analyzed by RT-PCR and Western blotting. Oil red O staining showed that a number of visualized lipid droplet
accumulated within THP-1 cells. The lipid droplet is big and accumulating in cells co-incubated with oxLDL but
small and dispersing when co-incubated with LDL. Matured PCSK9 are expressed on the cell surface and some
organelle, and increased with the increasing of LDL concentration through immunofluorescence assay. RT-PCR,
Western blot showed that, in THP-1 , LDLR was downregulated while PCSK9 was upregulated especially when
treated with LDL , but the treatment of low concentration of oxLDL likely had no effect on expression of LDLR
and PCSKO. Together, these results reveal that PCSK9 and LDLR may co-expressed in THP-1 cells, which are
unable to be influenced by oxLDL, but may be down-regulated (LDLR) or up-regulated (PCSK9) by LDL,
providing primary evidence of the correlation between PCSK9 and LDLR.

Key words LDL, oxLDL, PCSK9/NARC-1, LDLR, atherosclerosis, THP-1 macrophage
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