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[# ZE)8 & AT EF 6(Apoptosis inhibitor 6, Api6 ) RIEERZ IR E T M EMBRER BT RA , FERRER MR K4
REEETENEREMENTEERZER, Api6 ZEIFRRBHP BERN REINRABIR . # % A3 HRE 28 (Lipopolysaccharide,
LPS) A LAK 2 BEFS 2E H (Oxidized low—density lipoprotein , oxLDL)JIE A MU EE 7 RAEFIE fEETY , 2 B RT-PCR RIMBEFT T
Api6 TEARSMEFEEY 2 B A%/ E VIR . RAW264.7 ZAMA THP-1 4HAFIFRIAK . 4R FIFER I 200 ng/ml (4 LPS #1100
p g/ml 9 oxLDL A3 AT LURBUASME SR 2 ME M4SN F NS RER, EFiER320k SRA #£ RAW264.7 4HfaF THP-1 4
fERRIA B LT 6 4% 2.5 5 6 5 .44 £y, [BRIFELIRGMT, Api6 7E RAW264.7 GIIRHIZSA A B LR ; T RIERT
B BT AETERT, Api6 & THP-1 P AGFAH T 2.7 15, 4. RRAAEEMT, Api6 BREK V58 & (Nuclear
receptor liver X receptor, LXR )34 o TWAIRFRIZIK T AL ; B FHZE LXR o 324, IMEFR/DN R E MR Raw264.7 45
Ji8 Api6 B A BEUK, BT LIVE N B R4, FH AT id %k Api6 MAIARIIR ABRST Api6 ZERE R AUVER o
[ @A AT MHEF 6; 824K 1 XR; RAW264.7 4 ; THP-1 4
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In vitro study of Api6 expression in lipid loading and inflammatory macrophages
LIU Dan et al

(Department of Nutrition and Food Hygiene , College of Public Health ,Chongging Medical University)

[ Abstract Objective: Apoptosis inhibitor 6 (Api6), also known as AIM( Apoptosis Inhibitor expressed by Macrophage ) or SP & (Soluble
Protein alpha), is a newly defined member of the group B scavenger receptor cysteine~rich (SRCR) superfamily. Previous studies have
suggested its important roles in immune system regulation, but the involvement of Api6 in lipid metabolism is seldomly studied. Methods:
The aim of this study was to define the expression pattern of Api6 in lipid loading and inflammatory macrophages. The human monocyte/
macrophage lineage THP-1 cells and murine Raw264.7 macrophages were incubated in the presence of 100 pg/ml oxidized low—density
lipoprotein{ oxLDL) alone, LDL plus 200 ng/ml lipopolysaccharide (LPS) and LPS alone. Results : Foam cell formation afier treatment was
evidenced by oil red O staining. Real~time PCR results showed that after LPS or oxLDL treaiment, the mRNA levels of Scavenger receptor
SRA were increased 6~fold,2.5—fold and 6—fold, 44~fold in Raw264.7 cells and THP-1 cellls respectively, but the expression of Api6 in
Raw264.7 did not change.The mRNA levels of Api6 increased 2.7-fold after LPS and oxLDL treatment in THP-1 cells. Conclusion : The
expression levels of Api6 in these macrophages were highly related to the presence of nuclear receptor liver X receptor (LXR) isoform
LXR o .This study revealed that due to the lack of LXR « isoform, the basic expression level of Api6 was low in Raw264.7 macrophages,
that makes it an ideal cell line for further study related to pathophysiological function of Api6 in lipid metabolism.
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Bfikk RAW264.7 FIABAR/E BAAMERE THP-1 AR,
1 MEAEE

1.1 FEEi#

N BB Rk THP-1 W A SR RHBE b4 4Bt
FBEAEIL SRR , /N E WA Itk RAW264.7 HE KRR}
KEFPRERF S LFER

FEIRK RPMIN640 35350 , /N M , BA 4 IfL 78 (Hy-
clone) ; PMA ; lipopolysaccharide , LPS (Sigma ) ; Trizol ( Takara ) ;
T0901317 ( Cayman Chemical ) ; W HEFRIAF &, SYBR Green
PCR &7 & (ABI) ; Fugene HD 3447 (Roche ),

12 | A4

RAW264.7 ZHME HIEFE T & 10 £ /NI, 100
U/ml HEE,100 U/ml 55 £ RPMI1640 FE5500h, 554
43 37°C,5 % CO,, 5% 1~ 2d JH 025 %375 B EAL, 1
10° MRS, THP-1 4HAEAIEF R T 10 %hriEha R
75,100 U/ml FEZE, 100 U/ml EEE X RPMI1640 F5FRH,
K&t R 37°C,5 % CO,, BM 3~ 5d 2 x 108 RHEUELR,

THP-1 4l PMA BS540t FEAMEAE K T FREE T A
PeBE PMA [ HARYEE N 160 nmol/L, #%F 72 h, Real time-
PCR %7 THP-1 424 PMA %5, EWEAMIAT 5 . il
K32 R A(Scavenger receptor A,SR-A) L, 5IMIFFI KR
N A& BT BRI 1.5 Real-time PCR,

LPS F17e5 B A0 B2 38 F VK BE FOAE PR T6) By MTT 3 0 i
7,

1.3 Az LDL # 4hit A R AL oxLDL #94) %

LDL #ifb PR RAEESEEEE OB E A M

LDL(d=1.03 ~ 1.05) ™; 7 & A i 3% Fon AR AL 43R5 1 3% 5%

FE,62 000 v/min 4°CES.L> 14 h, B H a2 A RALE
K 62 000 r/min 4°C 5.0 14 h, W TUZERFS LDL; LDL 245
B ARME R Uk B R N - H W

oxLDL 1638 4% LDL B T& 10 pmol/L CuSO, IPBS
W (pH7.2) % ,37°CE AL 24 h; RIEMAE A 200 pmol/L
EDTA i PBS W #EHT 24 h &L 4E AL ,0.22 pm 3 IEFR T ,4°C
o
14 WL o #é

THP-1 4R M50 T 6 FLAR, PMA 4b38 72 h 5§40k R
E W40 ; RAW264.7 350 T 6 FLAR , FF 400G BE JS , JC 1 75
H59% 4 h, FINA oxLDL.LPS %40 ¥EEI K 24 h JEIH4L O e,
HAEEY, RS T BM,

1.5 Real-time PCR

R Trizol I 132 RAW264.7 fl THP-1 44 B0 48
HLS RNA, R 53 ABI A FIAM &2 LR BT H5%
FHIPCR R,

Real time-PCR 5|#) F Primer Premier 5 344 B 7% 31,
B FBETAYERERAREGE, 51 WFFHLE 1.

Real time-PCR % 2K A ABI /A 7] 1Q5 % PCR %,
R FE A SYBR GREEN PCR IBAW 12.5 pl, E T #5140
(25 pmol/L) 45 0.25 ul, K EBF7K 10 pl, AR 2 pl KRE
%M 95°C 10 min, 2RJE 95°C 155,60°C15s,72C 15 s Ii4E
R, 40 MER

BRELRF M IEE BRI 3 A FATH, S LR AT
203, ACPERNREPEGREEN 1 RSEHIE.
1.6 BEBFAE4 Api6/pcDNA3.1 Mt

& H Api6 cDNA £+ H Api6/peDNA3.1 ik il Fu-
gene HD 7 (Roche 24 7] )Xt RAW264.7 40 f it 17 B i 5%
P HEIGRFI B (ml) 5 DNA B () BIA 72, HEF 10%

#£ 1 Realtime-PCR 5|41%

HHZR LHEEIMFFI-3) TSRS -3")
R’ beta~actin GGCACCACACCTTCTACAATGAG GACCAGAGGCATACAGGGACAG
R* Api6 TGGCCATCTTGAGCATTTTTG GCTGCACTTTGGTTGGAGACT
R'SR-A GAGTCCGTGAATCTACAGCAAAGC CTGAGGTCGTTGGTGATGTTGTTC
R CD36 TGCGACATGATTA ATGGCACAGAC ATCCGAACACAGCGTAGATAGACC
R" LXRalpha AGGAGTGTGTGCTGTCAGAAGAAC TCCTCTTCTTGCCGCTTCA
R" LXRbeta ATGTCTTCCCCCACAAGTTCT GACCACGATGTAGGCAGAGC
R" ABCA1l CGCTTCGTCTCTCCGCTCTC CCGCCTCACATCCTCATCCTC
R"ABCG1 TGCTGCCTCACCTCACTGTTC TCTCGTCTGCCTTCATCCTTCTC
T* beta-actin CCTGGCACCCAGCACAAT GCCGATCCACACGGAGTA
T Api6 AACCTCTGCTCTGGGCGACT CATACCACCTGGTCCTCCTTTTC
T*SR-A GCACTGATTGCCCTTTACCTCC TTTCCTCTTCGCTGTCATTTCC
T" CD36 TCATCGCTGGGGCTGTCA TGTTGCTGCTGTTCATCATCACT
T* LXRalpha TCTGGAGACATCTCGGAGGTACA CAAGGCAAACTCGGCATCAT
T* LXRbeta CTCCTGAAGGCATCCACTATCG GGTGGAAGTCGTCCTTGCTGTA
T" ABCA1 CTTCCTGTCCGTGTTTGCTGT TCCAATGCCCTGCTCCTCA
T ABCG1 GGGTCGCTCCATCATTTGC ATCTGCTGGGTTGTGGTAGGTT

R RAW264.7 T"THP-1
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H: A. RAW264.7;B. THP-1 S, 2 FAIMEH M ERESE 4 h FHA 10 mol/L

T0901317 I iEALFE 24 h
B 6 T0901317 &3 RAW264.7 1 THP-1 EE4HM/S ABCA1 1 ABCG1 i) mRNA Fikk

SRA #11 CD36 TERFEMEIRRIE TR AW AR, Gt
BAHMA, BISIRAT ,SRA 1 CD36 7£ RAW264.7 4
M pgRk B BT 2.5 58 1.5 £5; 4 THP-1 4B 43
BIEAT 44 550 12 (58 3), ERERFEEELT,7E
Raw264.7 4150, B 6L R AE A Api6 ML L 1.6 45
RIAh, HAth & AL B 40 Api6 MR B A W B £ R 7E THP-1
YR , S5 F0 R A R B LA B LXR 2R E B0 10901317
REFEISTAT LAME Api6 HIRIASTFI LI 2.7 70 2 5 (B 4),

R T F B WA BRR Api6 B335 % 48 A F 75 i vl
FEARR R B EYLE T, AT IRABRIT T Api6 M3k
KIEE LXR AR AR B KFZ R, LXR %%
RFIRBLR Z— , TELEFRFAR P S B A R 28 BB B
REEBTENEM ETMELAHKE, LXR 5 S0 E5S %
EHREEN =M IR EF 45 & A5 E1K A1(ATP binding
cassetie transporter—Al, ABCA1), =B IR JR T 45 & & %5214
G1(ATP binding cassette transporter-G1,ABCG1 YA RBRIEE
4 E( Apolipoprotein E, ApoE ) i3k , 8 F T 4 iE o3 AR A B 1Y
BT A LY, LXR 55 B0 & S 3 2 1 fn B &
B2 70 BALBE(CYPTAL MR E  LXR [Fad BA MHHME &I
S RIAESCEL A AN iNOS, IL-6,1L-1 8 BIRIARIMEAD, 2003
4E  Maxwell KNUEESR FZEBE B 407 U T AR I E RS
EH8H0.5%5 0% )E5H/NEATIE ZE R TR ER, 7E 32
TERMERSF , BAZHERNZ LXR % & #3057
T0901317 AYiEHE, Api6 BIHFZ—. 2004 4, Joseph SB %
HEIEET Apie ZEEB 37X -5404 A1 57 LXR 1Y
BT, 2 LXR MR 2 —; xB F At & Api6 5%
LXR M AR WRGEREN , EfRREhZ ) LXR o (A
& LXRB WA,

ARG R A : Api6 7S ML S T RIBK T
HEE LXR o MESKFEE—B(E 4.5), £ RAW264.7
YN, BB AR AEA LXR o 95 1R 2 f50AA0, Hoph B Ah s
40 LXR o R HERARIAE ; S IARST R A2 Api6 th R AE sl
RAAFERBN B, ERRENR,LXR Z & #3573
T0901317 H] LAfE RAW264.7 i+ LXR ¥H W ALEZHEA
HEBERE ABCAT Fl ABCG1 Fika 5 LA 22 4%#1 7 4%,
Venkateswaran A 5Tt A B LXR a £ RAW264.7 ZHH
AR K AR 78 THP-1 4088, LXR &7 T0901317

ff LXRa MRIA AT 37 15, 5000 AR, Api6 7€ THP-1
MM EFAH LR T 245, F, LXR o BEFATTEERS
H RAW264.7 4HHE Api6 HMFAZMWFERZ —, THP-1 4
M TR X IXR o M1 LXRB 2, —EREEAHF T
Api6 BIFSATT LI LXR o BYVEHT B3,

LR, A 5K Api6 T R AL PR S FF 15 &
%, EHASEMB R LR EERAY Bk, BEHR L
PLE WA R IA Api6 AT LS B0/ U K & 4EY; Api6 7E
Rk IR EIAT R SEAIRT LR b Fnekng s R g 3k
R HE TR, AR RS, B THZ LXRa Zik,
RAW264.7 41l Api6 WREIRIAERUL, BT LUEAR
PRGRHE, B TSI A Api6 B LXR o FIZI IR, 34
— 35T Api6 TERG B | G SN R & A e R

s X X W

[1] Arai S,Shelion ] M,Chen M, et al. A role of the apoptosis inhibitory
factor AIM/Spalpha/Api6 in atherosclerosis development[J].Cell Metab,
2005,1(3): 201-213.

[2] Miyazaki T, Hirokami Y, Matsuhashi N, et al.Increased susceptibility
of thymocytes to apoptosis in mice lacking AIM,a novel murine
macrophage—derived soluble factor belonging to the scavenger receptor
cysteine—rich domain superfamily[J).J Exp Med,1999,189(2):413-422.
[3] Valledor A, Hsu L, Ogawa S, et al. Activation of liver X receptors
and retinoid X receptors prevents bacterial-induced macrophage apoptosis
[J]. Proc Natl Acad Sei USA, 2004,101(51): 17813-17818.

[4] Haruta I,Kato Y,Hashimato E,et al. Association of AIM, a novel
apoptosis inhibitory factor,with hepatitis via supporting macrophage
survival and enhancing phagocytotic function of macrophages{J]. J Biol
Chem, 2001, 276(25):22910-22914.

[51 QuP,Du H,Li Y,et al. Myeloid—specific expression of Api6/AIM/
Sp ainduces systemic inflammaiton and adenocarcinoma in the lung{J].
J Immunol 2009, 182(3): 1648-1659.

[6] Joseph S B,Bradley M N, Castrillo A,et al. LXR—dependent gene
expression is important for macrophage survival and the innate immune
response[J]. Cell ,2004 ,119 (2): 299-309.

[71 Hamilton T A,Ma G, Chisolm G M.Oxidized low density lipoprotein

suppresses the expression of tumor necrosis factor-alpha mRNA in



EERERAFFE 2010 £% 3558 4 5 (Journal of Chongging Medical University 2610. Vol.35 No.4)

— 493 —

EERBE 5

XE S .0253-3626(2010)04-0493-04

T8 PTEN Rt P4 SR 0 Ja i S 28 ¢ NR2B 246 15
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[# E)ae: HiTHRNAI THEARATRASE 10 566K R K EREIRAE 7K 71 5 1 B F (Phosphatase and tensin homology
deleted on chromosome ten, PTEN )X SR & #1455 | F2 3 270 NR2B SRR KRB . H ik B AT a s
(Oxygen~glucose deprivation, OGD )AL A , 444 shRNAspten—GFP Sikr , 5% F 40 M Bb 57347 ( Colorimetric assay )3 MR M4 7T
JELTE NR2B & &, RT-PCR #li7E NR2B 29 mRNA (9324, R Fura 2-AM 75002 M1 P9 Ca® ¥R, AlamarBlue #4711 220T
T J1538r. %R . shRNAspten—GFP BRI e 238 o0 s 400 6.1 B R 2 TR 18 A K& NR2B %3k, 5 PshGFP X H
#AA . shRNAspten 167741 NR2B &8 B B K1 (P<0.05), RT-PCR I %E 45 5 5 40 0 b (6 45 SR 36 A — B 06D R L B
M Ca M B E T (P<0.05), %5t PTEN FH S M Ca* ¥R ¥ H PshGFP % i 20 Bl B 4K (P<0.05) ; £ 36 %t IR PshGFP
RPN TTIE B H X B FIEIT A B FRR(P<0.05). 4546 NI PTEN AT &Ik NR2B A2k, BHIKT Ca® AT, 3810
YRS 1, IR 2 T

[ 264237 JPTEN ; shRNAs; Fura 2-AM; AlamarBlue 15 ; 412 b8 4347
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The regulation mechanism of shRNAspten to NR2B after neuron subjected to

anoxia insult
CHEN Li-xue ,et al

(Laboratory Research Center,the First Affiliated Hospital , Chongging Medical University )
[ Abstract ]Objective: To investigate the regulation of PTEN with RNAion NR2B after OGD. Methods: In the OGD model with anaero—

bic gas mixture and deoxygenated, glucose—free extracellular solution,shRNAspten—-GFP and unrelated control plasmid PshGFP transfec—
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