Research Papers

0))] o s mmminE
' ' Progress in Biochemisiry and Biophysics
4 2007, 34(6): 611~619

www.pibb.ac.cn

HIEEQ A-1 B3 PKA E51&1E2M0
ABCA1 B9z 5ThgE *

AR R B MY MR D BARY EEmMY
XNFLY E OAED %7\1@5@1) R ijy;i—#l)*** S & LD

(" MRS O ILEIRIESTIT, B5FH 421001 2 SwPRKSEEM TRESERE, FEIR 400444)

BE DL THP-1 BRGNS VE Rl oD BT 4, MSRBIRER 1 A- T 5 =M IR 1T 45 & @418 /K AL(ATP binding cassette
transporter A1, ABCADMAHEAEH, FFERUTEATHEAERMPLE], LUE T AR 1T A- 1 Al ABCAL 7280 Ik i FE AL & 2
RIEA/ER. THP-1 BN I e R AN 4 2 PR N R AR B S, SRAIAD “O” Yefh, MR HI AR, 18 FBAA TN KR
KA AT A0 L P O T Pt s v SR € R 3 B A M PR TR 9 I ] O i e S % A, P 306 B S - TR R S A
HI B R A BT 43 A I ABCAL mRNA 55 ABCAL (R IZK P e &5 S WoR, IR a0 A- T RIRTT IR B AL B 371
Forskolin(FRK)7 |2 THP-1 I 4H i 50 P4 A 40 i o VLT o 3 20 JIE sl 75 R sl P T o 2> v R P R A AL R 1 771 SQ-22536
SIS THP-1 0 A5 Y6 40 P A 52 9 2 R -5 [ e s 48 . 3806 85 10 A- T 5106 THP-1 040 i v v vk 40
L ABCAT 8 (5K ST AN AN Py IF R 38 HE 386 n. FRKC 5 kS THP-1 EOWE 4l By PE Y R 40 e ABCAT 88 (A 50K TR0 40 i py fIH ]
P Y S5 [ R FE RO 38 0. SQ-22536 51k THP-1 EL RN MY MR 40 My ABCAT B 25 /K 1 FA 41 it Py AE [ 1 3t 1 ik 2>
i RAROR, HRE A A- T r42 s THP-1 ERESN R JE iR i e ABCAL 82 A TR, 3804 i p JIH [ st o, B AL i oy JIR

[ e BB, JLALAI AT I I PKA {5 538 20441 e ABCAT & 11 Bk 5.

X WIREA A1, BRI G asi ik AL(ABCAL), PKA 42, ZhlkkREdifl, 106 0 [ e fsis

FRPES R363

— W TR T 45 & &% 18 & A1 (ATP-binding
cassette transporter A1, ABCA1) ™ LU #E41 i iy iH
PRI gt 3K — e RO v %% 2 I £ 1 (high
density lipo-protein, HDL) [ A4 il i OC 8t /E A 1.
ABCAL K& K 5AZ 1] 5 2 11 3% /K 9 (Tangier disease,
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ABCAIl FIEMINFE(E 1), AN AC 37
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Fig. 1 Mechanism of interaction between apoA- I and ABCA1

1 RS

1.1 #E5IRH

200 7Y i 230 AH €4 3% A (PE A F]); CP100MX
B 2 O0HL(Tokyo 23 7]);  FI-2107P A A SR 15
B(EE =N ) THP-1 40 e 1 rp A2 e A
WA~ 5 A AR 2 5 B 4l i oLy ;. HEPES 1
HAb 5t R A b AR 2 |5 6 3 B8 (phorbol
12-myristate 13-acetate, PMA). [PH]AH [{i fi£ . FRK
A1 SQ-22536 I [ 3 [ Sigma /A #; TRIzol 7
4 H 25 [E Gibco A ); Reverse Transcription System
Jt) H 56 [H Promega 2> W) ;s PCR [ Mk 5l &5 0 H
Fermentas A #] ; 100 bp DNA Ladder 4 H
Fermentas A 7); ABCAI %4t A —$iU H Novus 2
Al PR ARSI R S B R — Bl B aCn
LAEAT ;1640 By JRIEIE H 5 [H Gibeco 275 /)
A= L3 9 E BT MDY 2= 55 A Wl s PVDF R A
Gelman 2 ®]; BCA #H [ & & Wl & K 7 W A
Hyclone-Pierce 2~ w5 B-ACTIN BT A —HiId H i
QL e NI P QS V) 1B oy ialll 7wl e (AN S B
TR AL G M T apoA- T I H Fluka Biochemika

A ] AR A [ 7= 4 4k,
1.2 RFEEEEANSE. SLHEITREE

ZISCIRN I AR SRS B R, Hifef
N I 3 W A BH T i . BB B N 1 3 100 ~
200 ml, AN\ PDB LA I FHB7 404K, B S AL
PE 7 F R &0, 56 8°C, 42 000 r/min &5 L»
18 h, FHURA /MO B T30 BRI A6
TR T IR 2R B k. OB 3 0V R 2 AR,
N [T A YA A B 28 5 0 1.063 /L, 1 UGHR T8
B, T 8°C, 42000 r/min 250 20 h, FHULE /I
oM B0 PR R € AR B 85 B IR i
(LDL). $241i1f) LDL £ % 200 wmol/L EDTA 1
MR (PBS)H HHIZEHNT 48 h, T BCA VAHEATHR AR
e, UERRE, 4 CIRAE.

EEALTT, Yo% LDL & 1L EDTA ¥ PBS
4 CIENT 24 h, LBk J: EDTA. ¥ LDL ‘& T &
10 wmol/L CuSO, ] PBS W T, T 37C4H 1k
20 h. 24L& 5 () LDL(oxLDL) & T2 200 wmol/L
EDTA¥ PBS 1, 4°Ci#EHT 24 h, B 8 h Hik—k
PBS, DA% R4k, i yERREE, BCA W7 A e
B, WEAFKES 1 gL, 4CHRELH.
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1.3 HHpEtESF

THP-1 41 R A= K 5 10% 851 A4 /N A 13 1)
RPMI-164085 38, 37°C. 5% CO, 55354 b i
BB R B R WP N 10 mmol/L HEPES. 1.0 x
10° U/L # % & 100 mg/L 585 2. HOW %4 K 1)
M MBEAT S5, AERESEK AT 160 nmol/L PMA
% E THP-1 410 24 h, {9551k s 41 A,
B R 5 0 ox-LDL 145 T Ab 2 [ 25
1.4 BT “O” 3

490 M 5 77 T 8CE T B AR B 10 6 FLEE TR
W, AP S, I PBS Ut 3 K, 50% 5t N BE
[l 52 1 min, JHZL O Yy Zett 10 min, IR AR ZH G
5 min, 1% HCl 70 8 SR W6 5, 7K P 7 5 3
Fr W TS, AN IR R A, A A R
W, BRI R RS B T 3%
1.5 RBREIEZ H K18

JOFL ) 2 G A ) B 2 R SR [12] 1) 7 R AT
THP-1 4 fil 7€ %5 45 7 400 Bq/ml [*H] JIH [# &
50 mg/L ox-LDL ff] 10%/) - IfiLi&5 RPMI-1640 1 7%
WHME, FMK S 85%K, ] PBS Myt 4l
Ji, F TG ILE RPMI-1640 15 7% 9 A0 N 4% T Ak B
K2, T IR0 & 4 R 2 S0 45, PBS
VERANN, NSRS, ISR T B2
B 5 VRN A1 P R 1 [P R R O H RO B
FEW cpm [ DAL epm (35 78 W cpm+ 41 il cpm),
TEIELL 100% K E R,
1.6 SXRHEEILDHT

ZWCHER[T] 715, frdal A B S R )5, 5%
FeHk, PBS Ut 3 i, MMM 200 pl, RE
Rl 3 IR, BCA L EEAMG, 7.2%
SR LR E A, 800 g 50 10 min, HY Fih
HEAT IR B A, LSS B AR, B 100 pl i
W, N 8.9 mol/L A A AV 200 wl, ZKfFIH
EAERSELY I SYiEN ] el S S
L WFRRA, HIE e MK L4 )G
1.5 mol/L 1) = 5 A48 AT A AT A2 IR L8 T 0
100 pl 2 - SFAEEBO @ 200 ke dh, AT
RO R A . K C-18 A1, AR 4°C, i
1 ml/min, 250 nm 284N EASI,  JIH [ AU i A e
B, AREHE, DLomg/g 4 AR Ak BT
1.7 #5 R B Sl RN

WCHE -2 40 M. % TRIzol 51 & 1t W HE B
RNA. HUA-2H 40 05 RNA 2 g i85 56 & i cDNA,

PRI 3 367210 10wl BE4T PCR FE IR, Y 4% A
J: 94°CTIASYE 5 min, 94°CA:ME 30s, 60°C A& T
30 s, 72°CHEAH 45 s, JL 35 DMEIA, 72°C LE A
10 min. A\ ABCA1 5|7 4. Eiif 5° GATTGG-
CTTCAGGATGTCCATGTTGGAA 3, [ iif §
GTATTTTTGCAAGGCTACCAGTTACATTTGAC-
AA3', PCR 43 WK Bk 177 bp. GAPDH )51
W% . EdF 5 TCACCATCTTCCAGGAGC-
GAG 3', T 5 TGTCGCTGTTG AAGTCAGAG
3", PCR ¥ HE=H K%k 697 bp. W45 W5, B
SN A8 10 wl BE4T 1.5% 3 HE A Bt i L vk, 1AL
CEER, UVP BUEIRE BT Rk, I
T8 209 8974 % GAPDH Jr BEKFEAE, LA 1)
FLAEAC#E ABCAT mRNA £k 381K,
1.8 EHRENTE

AR M, £ PBS PE¥s 3 Ik, TRIFZMH
hER G, 4°C, 10 000 g #50 10 min, /NGO H
EiEW, H BCA VERMT 8 A JBUE 5. IR EUR H
FRE (20 wg BV A&/ KOE) NN IE  4x FFESE
AT 10% B- $idE 4, 100°C 7 10 min, 6%5X
10% SDS-PAGE (F1 )2 80 V, 43 &1 120 V))& H
52 HLIR A #5 (100 mA 1 h 5% 60 mA 2 h) % PVDF
JBE b, WAL G o 52 B 1 U R A L. 5% B IR 2R
Wy B M 4 h, A1 @500 ABCAl —$Hial &
1 : 400 B-ACTIN — i 4°C W F ik 7%, TBST ¥Eik
30 min, 4 10 min #9617 IO 10 1000 BAR i
FALYIBEPRICI — P, EWEM A 2 h, TBST JEi
30 min, & 10 min #e3% 1 2C. F 8 (100 B0 28 58 A
MRRFIE Won T X 6. 45 %A Labwork BEIR K%
ST RGN I R, IF o B % 44 ABCAL K
B-ACTIN £ [ 4545 A FEA, VL =3 I LU AR
ABCAI &A1 224k,
1.9 FitFAE

S TS EURE R x + s £or, KT ESH
Koo ¥:5:, ] SPSS 12.0 e it A k47 0, P <
0.05 K 2= 57 BAaEMEEX.

2 & B

2.1 THP-1 EFEZRBRIR MR

FH 50 mg/L ox-LDL X5 THP-1 [0 41 g J& 7] i
H48hJa, G O Yeth, WiE FWE, g1
KNA KB, 76 R R TE SR N
(A 2).
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2.2 ApoA-1 . FRK, SQ-22536 Xf THP-1 E R4
- X R TR 1 S8 SR 200 Bt 14 FE [E1B% /% FE B B g & 2 RO S0
;a "}'; 5 10 mg/L apoA- I . 40 pmol/L FRK.
o 100 pmol/L SQ-22536 Hi At Ik & 4b ¥ THP-1 ELIE
o . AN IS PE TR AN M 24 b )R, SR v A €8 %
¢ R RN P 1 5 5 LR . ApoA- 1 5%
W "i FRK Kb SHAH 5, 40 A ph O[] e 55 ] e i 5 3
' -;i' ‘ ﬁ“ EUSKT 240 M I Skl P TR ST, b iy

Fig. 2 Oil red O staining of THP-1 macrophage-derived
foam cells (x 40)

JOEL i e O ] S R SR O B s S LA L
i, J apoA- 1 F1 SQ-22536 HEA AL R4 MY, 45
387 20 G P O ] R O e Y R R 2,
1R,

Table 1 Effect of apoA- 1, FRK, and SQ-22536 on the levels of cholesterol and cholesterol ester in THP-1

macrophage-derived foam cells

Index Control ApoA- 1
TC (mg/g) 501 = 50 412+ 420
FC (mg/g) 208 +23 177 £ 179
CE (mg/g) 293 + 29 235+27)
CE/TC (%) 58.5 57.0

FRK ApoA-T +FRK ApoA- [ +8Q-22536
408 + 41" 350 + 362 601 + 59"
175 + 16" 151 £ 139 237 £ 26"

233 +26" 199 + 262 364 +34)

57.1 56.9 60.6

TC: Total cholesterol, FC: Free cholesterol, CE: Cholesterol ester. "P < 0.05, vs control group, ?P < 0.05, vs apoA- I group and

FRK group respectively.

2.3 ApoA-1 | FRK, SQ-22536 ¥ THP-1 E I
Y BER M B 5K 4 A A BB 7 H AY S0

F1 160 nmol/L ff) PMA %5 THP-1 41l ff 24 h,
fESCIGRE I 34 o B0 i, SR T geit, M
45 50 mg/L ox-LDL 1 7 400 Bq/ml[*H] fIH [&] & (1)
FL IR AL A A 48 b, FHIRCE G SR I I N A
Qb PR PR 32 AR SRR TR A0 M A S0 25 T, A FH A D AR
THECHS A DU AE [ i o &5 R BoR, XL apoA-
I 41. FRK 4. apoA- I +FRK 41 1 apoA- I +
SQ-22536 ZH (1) JIH [ B 3t 1 73 ] 42 (8.64 £ 0.83)%

Table 2 Effect of apoA- 1, FRK, SQ-22536

(9.8 +0.93)%. (10.15 = 0.98)%+ (11.72 = 1.1)%
(6.77 £ 0.7)%, apoA- 1 Z41. FRK 4. apoA- I +
FRK ZF JF [ B it 1 0 b s 6 A, 1T apoA- T
+SQ-22536 ZHIF [i] fi i H B b ARG o0 A, s
3 Jfi7n. 4 apoA- 1 Fl FRK AbEE, 41 i P HH 3] B 9
HE 52 A R S P RIS T A0S S, Gk 2 ATA
4, 5 Fion. 4 SQ-22536 AbHE, I ff Ay JIH [E v
5 AP A IS TR AR M ek 2D, sk 2 R 6
JiR.

on cholesterol efflux from THP-1 macrophage-

derived foam cells in a time-dependent manner

0h 6h 12h 24h BSA(24h)

ApoA- T (%) 8.24 +0.98 8.31+0.84 9.84 + 121" 1335£148) 834092
FRK (%) 832096 8.35+0.89 1132+ 1.26" 1347+ 151" 836+1.07
SQ-22536 (%) 8.26 + 0.85 8.12+0.82 6.75 +0.74" 469+043) 835088

Cells treated with 10 mg/L apoA- | or 40 wmol/L FRK or 100 pmol/L SQ-22536 for 0, 6, 12, or 24 h or BSA for

24 h. P < 0.05, vs 0 h group and BSA group.
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Fig. 3 Effect of apoA-1, FRK, SQ-22536 on cholesterol
efflux from THP-1 macrophage-derived foam cells
Control: Cells under normal condition; ApoA- I : Cells treated with
10 mg/L apoA- | for 24 h; FRK: Cells treated with 40 wmol/L FRK for
24 h; ApoA- I + FRK: Cells treated with 10 mg/L apoA- | and
40 pmol/L FRK for 24 h; ApoA- | + SQ22536: Cells treated with
10 mg/L apoA- I and 100 pmol/L SQ-22536 for 24 h. *P < 0.05, vs

control group.

* *
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Omg/L I mg/L S mg/L 10mg/L 20mg/L

Fig. 4 Effect of apoA- I on cholesterol efflux from THP-1
macrophage-derived foam cells

Cells treated with 0, 1, 5, 10, or 20 mg/L apoA- I for 24 h. *P < 0.05, vs

0 mg/L group.
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Opmol/L 10 pwmol/L 20 wmol/L 40 pmol/L 80 wmol/L

Fig. 5 Effect of FRK on cholesterol efflux from THP-1
macrophage-derived foam cells

Cells treated with 0, 10, 20, 40, or 80 wmol/L FRK for 24 h. *P < 0.05,

vs 0 wmol/L group.
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Fig. 6 Effect of SQ-22536 on cholesterol efflux from THP-1
macrophage-derived foam cells

Cells treated with 0, 10, 50, 100, or 200 wmol/L SQ-22536 for 24 h.

*P <0.05, vs 0 wmol/L group.

2.4 ApoA-1 . FRK., SQ-22536 %} THP-1 ER:ZH
BEE M58 5K A A ABCA1 mRNA RixHIE0E

THP-1 [ 401 B 95 P 6 3K 41 il 28 apoA- T
FRK. SQ-22536 4b# 5, $HEH4HMLE RNA, KH
T S A B S N AN ABCAT (1) mRNA k.
S5 oK, apoA- 1 . FRK. SQ-22536 ANif & g
WA AE T4, #AZ 0 ABCAL ) mRNA
ik, ik 7 Pros. A RIKEE apoA- T 4 # 41
1 24 h, B{E T apoA- T 55 40 Mo i & AS 7] (1) 1 1)
A ABCA1 mRNA 1K1k, i 8 flKE 9
JR.

5 Marker

GAPDH 697 bp —*
+—500 bp

ABCAL 177 bp —*

Fig. 7 Effect of apoA-1 , FRK, SQ-22536 on ABCAl
mRNA expression in THP-1 macrophage-derived foam cells
I: Control, 2: ApoA- 1, 3: ApoA- 1 + FRK, 4: FRK, 5: ApoA- 1 +
SQ-22536. Control: Cells under normal condition; apoA- I : Cells
treated with 10 mg/L apoA- | for 24 h; apoA- | + FRK: Cells treated
with 10 mg/L apoA- I and 40 pmol/L FRK for 24 h; FRK: Cells treated
with 40 pmol/L FRK for 24 h; apoA- I + SQ22536: Cells treated with
10 mg/L apoA- I and 100 pmol/L SQ-22536 for 24 h.
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Marker 7 2 3 4 5

<+— GAPDH 697 bp
500 bp —

<— ABCAL 177 bp

Fig. 8 Effect of FRK on ABCA1 mRNA expression in
THP-1 macrophage-derived foam cells

Cells treated with 0, 10, 20, 40, or 80 wmol/L FRK for 24 h. I:

0 wmol/L; 2: 10 pmol/L; 3: 20 wmol/L; 4: 40 wmol/L; 5: 80 wmol/L.

Marker 0Oh  6h 12h 24h BSA

—_—
—
S

N« GAPDH 697 bp

L Rl <— ABCA1 177 bp

Fig. 9 Effect of FRK on ABCA1 mRNA expression in
THP-1 macrophage-derived foam cells

Cells treated with 40 wmol/L FRK for 0, 6, 12, or 24 h or 40 wmol/L

BSA for 24 h.

2.5 ApoA-1  FRK, SQ-22536 X THP-1 E M4
BB 4R A4ARE ABCAl1 EERIEHIFIN

THP-1 [ 0 40 o I 1 0 9K 40 il 28 apoA- 1
FRK. SQ-22536 4b¥J5, $£MAMEEE ), X
FHE BT ENIE 23 A I 40 e ABCAT B 1ot 75
iR : ] apoA- T FIl FRK 73 5l AL BE 4N g 24 h
o, WbFEZH ABCAT IR EE 15 LUoo) 41 40 i 53 i)
BT 26.7%#1 33.3% (P < 0.05); apoA- [ Al FRK
JLFEE A 24 h 5, 400 ABCAL [ E E i i
80% (P < 0.05), 1fiff] apoA- I il SQ-22536 L [A] i
BN 24 h J5, ABCAL [F18 1 & Lo 4141 i
/D 26.7% (P < 0.05). FAS R & FRK Ab 22 41 g
24h 5, 41/ ABCAL [ (i i b FRK ¥R & 31
g, O FRK 54100 &5 ARG, 400
ABCA1 [ 8 i BT & I A K ig i, 4528
WK 10~12 Fiws.

(2)

e — |
pacio—

0.7
0.6
0.5
%
|
apoA- | + apoA- 1+ apoA-1
FRK SQ-22536

(b)

Relative density

*
0.4
0.3F
0.2F
0.1
0

Control FRK

Fig. 10 Effect of apoA-1 , FRK, SQ-22536 on ABCAl
protein expression in THP-1 macrophage-derived foam cells
Control: Cells under normal condition; FRK: Cells treated with
40 wmol/L FRK for 24 h; ApoA- | + FRK: Cells treated with 10 mg/L
apoA- | and 40 pmol/L FRK for 24 h; ApoA- I + SQ22536: Cells
treated with 10 mg/L apoA- [ and 100 pmol/L SQ-22536 for 24 h;
ApoA- 1 : cells treated with 10 mg/L apoA- | for 24 h. The details of
experiments are described in Materials and methods. All protein levels
were assessed by densitometry with 3-actin as a control. (a) ABCAI
protein was analyzed by Western blotting. (b) Statistical graph of
ABCAL protein levels. *P < 0.05, vs control group.

(b) 04}
% *
2 03f * % %
g
o
£ 02
s
&
0.1F

0pmol/L 10 wmol/L 20 wmol/L 40 pmol/L 80 pwmol/L

Fig. 11 Effect of FRK on ABCA1 protein expression in
THP-1 macrophage-derived foam cells

Cells treated with 0, 10, 20, 40, or 80 pmol/L FRK for 24 h. The details

of experiments are described in Materials and methods. All protein

levels were assessed by densitometry with B-actin as a control. (a)

ABCAL protein was analyzed by Western blotting. (b) Statistical graph

of ABCALI protein levels. *P < 0.05, vs 0 wmol/L.
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Fig. 12 Effect of FRK on ABCA1 protein expression in

THP-1 macrophage-derived foam cells
Cells treated with 40 wmol/L FRK for 0, 6, 12, or 24 h or 40 pmol/L
BSA for 24 h. The details of experiments are described in Materials
and methods. All protein levels were assessed by densitometry with
B-actin as a control. (a) ABCAL protein was analyzed by Western
blotting. (b) Statistical graph of ABCALI protein levels. *P < 0.05, vs 0 h
group and BSA group.

33 1’

ABCAE % 55 7K V- R 55 J K352 2
5 H AT A S5 JE ST S . 7R
apoA- | 1 ABCAl 7S A1 #L ~, ABCAl mRNA
RV A IR 4T 1~2 h™> 4, ABCAL F P
i T e A — N0 R 38 B 1283~1 306
PERIEIR S KRN - 45 - % - I EIRIT5(PEST J7).
T1286~T1305 H 13X /MEF R R 1L J5 . ABCAL
Bl — Tl i oK i B K MR BRI R A 0O
ApoA- T 5 1 £ 4 40 B A1 B4 n BL W 2 o /b
ABCAL [Efg0s 19, AR50/ THP-1 Y PE A 40 i b
(Ehibe i E N b iy Ea R I EEE VAR
AH—Z0 H apoA- 1 AbBRANME S, R & A i EN ik
Sy MTVE AT ABCAL & (1 iK1, &5 3 Wos H
apoA- | ZbFEFI40 M, ABCA1 B A FU/K T 8 T
XF HEZH 40 . AR T A FRK R apoA- 1 ALPRAN M, H
SR ABCA1 HEFUK I, {H/& ABCAl mRNA
KR W, ) apoA- T 5 SQ-22536 [A] i 4b 7
Y, apoA- I M52 MHH SQ-22536 FH I, ABCA1
HEAFUKFE 2T A 4081, ABCA1 mRNA
[FREAT W] AR A

AU E ABCAL #1075 2 apoA- 1, ifif H.
Tf ABCAL IBIRRFER A DI REIRAS, R

A A K apoA- T (IR B4 2 AR fik 07 U
apoA- | 455G T4 LI, ABCAT A4 GEAtIH [ B A1
W M AL s 45 apoA- 1, 4k 4 i HDLWM. A5 73 i
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Effect of Apolipoprotein A- I on Expression and Function of
ATP-binding Cassette Transporter A1 Through PKA Signaling”

YANG Jun-Hao", DAI Xiao-Yan"", OU Xiang", HAO Xin-Rui", CAO Dong-Li", JIANG Zhi-Sheng",
LIU Lu-Shan”, WANG Zuo", YI Guang-Hui", WEI Dang-Heng", WANG Gui-Xue”™, TANG Chao-Ke"?"™

(“Institute of Cardiovascular Research, Nanhua University, Hengyang 421001, China;,
?College of Bioengineering, Chongging University, Chongging 400044, China)

Abstract ATP-binding cassette transporter Al (ABCAL1) plays a crucial role in apoA- I binding activity and
promotes cellular cholesterol efflux. In order to investigate the effect of interaction between apoA- I and ABCAI1
on atherosclerosis, and to discover the mechanism of interaction between apoA- I and ABCA1, THP-1 cells were
induced to become the macrophages by the phorbol. Then THP-1 macrophages were induced to the foam cells by
ox-LDL. Treatment of THP-1 macrophage derived foam cells with apoA- I , forskolin (FRK, an adenyl cyclase
activator), and SQ-22536 (an adenyl cyclase inhibitor) for long periods of time (24 h). In addition, THP-1
macrophage derived foam cells were treated with increasing amounts of FRK (0, 10, 20, 40 and 80 pwmol/L) and
treated with FRK for increasing time(0, 6, 12 and 24 h). Cholesterol efflux, ABCA1 mRNA and protein level were
determined by FJ-2107P type liquid scintillator, reverse transcriptase-polymerase chain reaction and Western
blotting, respectively. Cellular lipid accumulation was determined by Oil Red O staining and high performance
liquid chromatography analysis. The cholesterol efflux of control group, apoA- I group, FRK group, apoA- I +
FRK group and apoA- I +SQ-22536 group was (8.64 + 0.83)%, (9.8 + 0.93)%, (10.15 £ 0.98)%, (11.72 £ 1.1)%,
and (6.77 = 0.7)%, respectively. ApoA- I resulted in a 26.7% increase in protein expression of ABCAI1, and a
14.0% increase in cholesterol efflux from THP-1 macrophage derived foam cells (P < 0.05). The similar results
have been observed in foam cells treated with FRK. ApoA- | , in combination with FRK, contributed to a much
larger increase in protein expression of ABCA1 (80%, P < 0.05) and cholesterol efflux (36%, P < 0.05) from
THP-1 macrophage derived foam cells. In converse, treatment THP-1 macrophage derived foam cells with
apoA- I and SQ-22536 markedly down-regulated protein expression of ABCA1 (26.7%, P < 0.05) and decreased
cholesterol efflux (22.1%, P < 0.05). However, apoA- 1 , FRK and SQ-22536 alone or combination did not
influence mRNA expression of ABCA1. These findings suggest that apoA- I may stabilize ABCA1 protein, and

then increase cellular cholesterol efflux through PKA signaling.

Key words apolipoprotein A- I (apoA- I ), ATP-binding cassette transporter A1 (ABCA1), PKA pathway,

atherosclerosis, reverse cholesterol transport
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