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HE ABBERZMA (scavenger receptor, SR-A) £ WTELTEMMARBREREMFRE=RHEERES, 6@

GENERENEEHFNSAR. ARERZARELT L TEENRERIT S, BRAERBRIWVISSZE
ThREZ MR R B AT M ATEIE L. ARARN A KB ERZBHREE G BB ZAINXA, LIRZHEEE
BB AT Z AR ThRERYE 0T, LB LIS A SR-A cDNA FUk AFEAR, FH PCR A A S REEFIIMEER
246, RETEEKFERZEFENNR. PR mP24A bR, # T R3] PcDNA3. I/HIsB &, llF
HREW, BAMYREREDERYRAERFF. EH™YWE IR Lipofectamine (LF2000) /S #{LA CHO
IS, TEE AR MBI TERME 4 X5, FEEMETE, 8555 RARIARTHMN (FACS)
EERMMEEARRETRASTYRNBIERZMA. GREM, #¥{bay CHO M AT LI ERIA SR-A WEH
B, BRERFEEERE, BREEMROHES T2KE (1:1.337). BEX DML 2B REEREA
(Dil-AcLDL), 37CHEBHAARS h 5, BOHEEEMETUED: 2KZHARCARBILRES T TH
HRE R MR, TR RA R RRR T AR, U SR-A ARETTREE N SEENENER. #H—F
thiR s HEEE C MHIAERMEFE (staurosporine, STA) ITFAMMBZAIIEERE W, ZIE STA B E, £
KEZAESRENE & KRRV ZER, MREREZREZHENZSTA 1yRE. AMIENABBREAYTELE
PR SR-A R EBR (b ACF T RFEER, ZHERERBRBRLTREAEFTZANARE, A5 RAT2EH
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2.8 min Chalf life), 7.5 ~10 min & 70 823 AR 44
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ERRZARR A —E A ETRAILEZ 518
. EHMAER A, EABEREOZMAE
AR P E B R AL RS BT IR T B IR R S
FAI51S, TTRIEREN TEZAMAEEFFER
. BRTAIBFIAIN, SR-A HUZRER 5O & EE T
FIPF IR S, FE A MNEE £ B
LA AL UG R AR AR R RIE
Fong 5™ IR HWME M HF ¢ ERMEA R
( staurosporine, STA) BEMMEIEERZH N FRIA
AR, bk, RN RS E 2R
FAma, IR RS2 SR A FMZ BRI
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STA METERZARFEE MRS THLE A, H
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EAEALE
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FH SR BB CHE STA AR E
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My 6 HEL DIl 2% B Molecular Probe 43 &) 7= dh;
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WA &4 Millipore 2 7] P2 & FR UM N1 B8 4
TaKaRa 237 F=Hh; T4 DNA ZEHRFIEH MBI 247
F= .

1.2 ik

1.2.1 (EEEREEONS&. B, Fid. £2:
WA AR TELE, FrEEE R FE
FHE (LDL), BHS LDL A PBS . BB BCA
EMNEBRKRE, 4CARFF. LDL § Dil brid & 2
BRALZ RO [3. 41, FRICER 30 pg/g (B
BEZE A HRIE 30 ped, LEECEM R MAX T KA
IDL IR e st Bt e koL #%& % 2.8. TR M A
(LPDS> MUEIERIF=47, RN FIRE 2R, 18
e fiob=E o s Nt

.22 JRME: D4 A BIRBFERZR
(SR-AIl) #) cDNA (REMEE T N Kiieger #
BRI AR, PCR i MR ERETT
PG R A A7 SR-A, R #8£KEE K2 E
EANSTHE, 51 TF: 5140 A A 5 CGGAAT-
TCTATGACTGCACTGATCACCCTTTATC 3/, 3147 B
H 5" CGGAATTCTATGGCACAGTGGGATGACTTTC
37, Bl C 5 CCGCTCGAGTATCCTGTCTTTG -
ATGCTTCCA 3" (B A M1 C HT 2K SR-A, 514
BH C HTF5EAEE SR-AD, 94C HiA M 5 min
(1 min J5 10 pfu DNA 7 X&), 04°C 3% 30 s.
S8CIEK 60 s « 7T2CHEAP 50 s, Fh25 MEF. L
| PCR P=# J% PcDNA3. 1 LLIR 5174 88 EcoR [
Fl Xho I 37CEYI 2 h J§, H Millipore 2 7] DNA
BRI & E . T4 DNA EER T & 220 &S
2 h, BLLO. 1 mol/L CaCl, #4L KA #T # DHSa 7 -
BT EAATHEESRR LB PRI LM E
e, FEREENTEY, REBRTIIRENEE
BSIERA, M B 7 SR-A B sw A PeDNA3. 1 §)
mye FEAR, SE 48 R LA P mye BT HL AR OR f
SR-A FIFRIE.

1.2.3 #fusEF MR 2R CHO AHHE 10%
AL DMEM/FI2 $7: 2 37°C. 5% CO, 5557
FEALET 24 by DO 1259% FREE WAL AR, Ll S x
10°/FLE M E = Fp 6 FLAR. ¥ 46 % F PR W 4K
( Lipofectamine 2000 ) %, # 5 pg JUR DNA A0
10 pl BB BB AN 100 wl 76 FCS #1 DMEM/F12
b, BRUEPWHREERRS ERBE
20 min, 55, WMZE 6 ILRNEG—fLH, FriE
HFAF T4 ~6 h EHRMESEFR, KAAE
800 mg/L G418 BIEFFEIELEITIE 2 A, PR

M, FE 400 mg/L GNS BRI 7.
L2.4 WS E E ST R EE R R
LIhge: AL T SR-A TERERAL cHO @A)
Fik, HO0.125% [EMH L, B0, PBS #E3
X, BHPBS EEAM, AMEEL S5 x10"/ml,
P mye FUAZE 4°CIHEB 30 min. HOUYE, PBS G
3%, B FITC A28 156 4CIEE 30 min, &0
JEEET 300 pl PBS, 37 BN T 540 i 4L
(FACS, Becton Dickinson > FXEL 10 000 /> 40 HL,
BT SR-A RE T CHO £is, At —H4E
HIifk, HS5 me/L DILACDL37TCHEE 2 h 5, B
OUEE, PBS ¥E3 K, B FACS %55F SR-A TIRE
12,5 WAKHREDMENSEEENABIE.
FEAL A DL S x 10°/ml I EEM T 6 FLIR.
S mg/L DIil-AcLDL 37°C /& S h J5, PBS ¥E3 X,
TEE YL B TS (Axiovert, Zeiss) . IEFE
EIE H1UE S W EE Dil-AcLDL {9471
1.2.6 Z9YRVETE KR TE S0 2. B
T ARIE MR R M §5 DL N VA E . STA (Z#RE
0.4 pmol/L) 37CAEMTHME 1 h, FIPBS¥E3 X,
BRI E Dil-AcLDL f5E 21575, W52 {F4%
EIF, B IKIRA 15 min. MAZEMRE 10%
FCS 41 DMEM/F12, /0 A Dil-AcLDL ( #¥f¢ &F
10 mg/L), T4CHHE 2 h, MREREE, MA
Dil-AcLDL (#I¢F 10 mg/L) BEHFET 37C
WHE2h WESRGAEL PBS 2 RIFHEG, it
BRI EFE H K55 549 nm 1 564 nm.,
MsEF AT R H BCA FEE A RRE.
EWREFAMIFTFA, FFAMA 200 mg/L
BEERE (fucoidin) FIHIZ AR R EIR2, 3E
RFAR SRR E AN R CR A R
SRR T4 A .
L.2.7 #iatrik: RH SPSS10. 0 8t 3447

2 & R

2.1 EATYETERETTREARAER

DUEF ARG TE RN, § e KiEE
FeARp R R AR BRIV TE R AR, TS B
T PeDNA3. 1 ik, ¥ALB| KB HE DHSa B35
BHETEBRTEE RN LB FRIFEM M 2,
PR FL B 18 5 dh 42 Mk DNA, NEEDIL 2R E
ZA 1) PeDNA3. 1 BAR3 AEAER/ S KFMKEZE K
ANETEFRZAE, 4 EcoR 1 1 Xho 1 R Y V) BBES
TEAB A REBRHFH&E, 2T HRESHAN
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1047 bp#1897 bp (1), TaKaRa 22 &) HEAT B X
MFEYH, HBERKZHEEEDEEAT PcDNA3. 1
BT, FERCH: R HE IE#H. 7EBAE PeDNA3. 1/
hisB F1 831 F TiiFE — 1 H 10 M EEBRAKNE
HE mye, Z44MJEEFE T 5w TR PeDNA3. 1/hisB JFUf
RS, 5 myc RS ER, A mye 5FER
SARBEFRFRIEAFE—E. #AT LA mye BT
RN mye BIFRIER A SR-A RIEFFHT. FACS
AL G418 T L ) CHO AL, W BLRRE ma R
EEFERZHRARTHEERZAER. MAR
EEEAMFEKFLAFTREER, 2KEMM
K ERAFERZAE CHO RIESHH 76. 4%
F77.9% (F2).
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Fig. 1 Agarose gel electrophoretic analysis of recombinant

c¢DNA of PcDNA3. 1/8R-A cleaveged with EcoRI and Xhol

I: DNA marker; 2: Empty vector: 3: Full length SR-A Tl ; 4: Truncated
SR-ATL.
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Fig.2 Flow cytometry quantitation of mye expression in

CHO cells transfected with the

pcDNA3Z. 1 vector (A) , the full-length MSR-A DNA (B)
and the truncated MSR-A DNA (C')

The results indicate equally efficient expression of the full length MSR-A

(76.4% ) and the tuncated MSR-A ( 77. 9% ). These results were

which were empty

representatives of three separate experiments.

2.2 FREFRIE SRA ¥ CHO 4R ELhRE
REALE) CHO 4 BNE 3R % A 7 18 R 2R,
I A RE 45 -5 AR EL DIl-AcLDL. TiAa 2 R AL Pt
HIERZAREEG, CHO 4 B4 &0
JebC B AR, BERE ARG IR R8s
S EMEILL B AN E, R R R F e
0B CHO HEIE R M RIE, HEFRHRES SN
REAILER, (252 PR 2 B G TR R AR
HEFHTEEA (1:1.337> (E3).
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Fig. 3 Flow cytometry analysis of Dil-AcLDL binding to
the non-transfected and transfected CHO cells

The non-transfected CHO cells and CHO cells ransfected with the empty
vector, the full-length MSR-A DNA, and the truncated MSR-A were
incubated with 5 mg/L Dil-AcLDL for 2 h at 37°C , washed off un-bound
LDL, and analyzed using flow cytometry. Uptake of Dil-AcLDL was
quantified by the relative fluorescence associated with the cells. The cells
transfected with the full-length MSR-A DNA and the truncated MSR-A
DNA displayed much stronger fluorescence than the non-transfected cells
and those transfected with the empty vectors. The relative flucrescence of
the cells transfected with the full-length MSR-A (316. 8) was higher than
that of the cells transfected with the truncated MSR-A (237.0). Dil-
AcLDL binding to the transfected cells was competitively inhibited in the
presence of 200 mg/L fucoidan. The difference between the Dil-AcLDL
binding to the transfected cells in the presence and absence of fucoidan
indicated a 16.3% non-specific membrane binding of the fluorescent

probe. []: 5 mg/L Dil-AcLDL: H: Competence.

2.3 BEMERFHERZEN SEENE ISR

Pl ERSERIRRIEIE AR R E B R S AR
N SFRIABZ R, HF— SRS ENRZAE
RS EZEABMNRE, BRIALRERHE
PL2 pm ST AT EBAT AR, Wik
FRICAIERE: DIl-AcIDL fE37CIEE AL S h F9E
SRR, SRAEMMREZER)S DIl 47 T4
BRE, FEABE AN N, T EA AR
SR-A HNBEABL R, 13 ATETE K2R 2= BRI AR
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RiigeeAMERE, EF AR, FREEZER
EWRIAAE, HEAR, FERZERREN T

Fluorescence

Multiple cells

fa]

HEEMFIREZTFNAZ (E4).

Phase contrast

Fig. 4 Confocal microscopy analysis of the processing of Dil-Ae¢LDL uptaken by full length (a } and truncated (b )
SR-A transfcted CHO cells at 37°C for S h
(a2 The full length SR-A can imternalize Dil-A¢LDL at 37°C for 5 h, Dil was decentralized in the cytoplasm cell organs as well as cell membrane,
{b} Cytoplasmic domain-truncated SR-A transfected CHO cells, Dil-AcLDL was mostly detained at the cell membrane.

2.4 BERAL 4 STA %32 (R iE M A 20
BERZ RS AERERICA S, BRERILEGY
Al AR AR AR TE TR, i A R ARAL 20 X B2 AR IR
H 52 R IEER A S 2 MR E, RATR
EBR LAY STA MR A BERZHFERN T,
4 R EIABRLAYINEIFISTAR LR KR
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Fig. 5 Comparison of Dil-AcLDL bind to full length and
truncated SR-A transfected CHO cells treated with
staurosporine
CHO cells were preincubated with stawrosporine for 1 h at the
concentration of 0.4 pmol/L. Then cells were refed with medium
comtaining Dil-AcLDL at the concentration of 10 mg/L at 37°C for 2 h,
the Dil specially bind to cells was measured by spectroflucremeter ( n =3,

# P <0.01 vs full length groups  #+ P > 0. 05 vs truncated group ).
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Fig. 6 Comparison of Dil-AcLDL uptaken by full length

and truncated SR-A transfected CHO cells treated with
staurosporine

CHO cells were treated with stauroaporine as deseribed above and then the

cells were incubated with various concentrations at 37°C for 2 h. The Dil

specially uptaken by cells was measured as above deseribe (n =3,

# £ <001 vs full length group;  #+ 2 >0 05 vs truncated group .
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HEK TR —REWRE, BE40
B & 3 A B ER AL ) 2 SRR 7 SRR AT N
A1 AFREBBERBIAAT A, LB SRR LI
EEWZAIhEES, B A L, SR-A B &
BERE AL ACT 52 4R R 5 FIThREEUIAE L, (ERRTIHL
B A ). RSrae = A2 STA 1R U937 4
B B R Bk R RERRALAKE, S5 RRTNAEFL
ME R AL Z IR LT DR M 4E B SR-A [
FEME B2 AR FEE T BT staurosporine (STA) £
— PSR R AR, RS DA A G A 2R
SR BN RN o S i v R Rk i
FREER 0, (RS g A REF U Ao Ra L2y
) R TR I oV T O S R B 2R R R A KSR T R AR
TERE). Bk, 59801 R 5 2R 2T
B IEPMRIIKRBFATEER. 0 ERTE
MRS G, T LW 2 3B A (0 299 STA JFAie
AR 2 BRI S AR A 2 T, TR IE R S AR
AT PARG AR AR fAE M, R STA Al g RALIAY
HER TR AR R EEH,
BRI G R AR R N, T XA R R ]
REDEMRERSE BN SARAGFESESMAXR
B, MM SEm AR g IRV E IR, RIRER
SHREEEBFE—SREREEERSY, ALS
T TE T A A B 0 AR 1 P T R Y AR AR

HAVET AL BRIV 18 5 S AR B 2 5 1) £ B
J&. SRFARSMTHKERD, ERKEPILE
TEHE, FNZENSSHEERITBEHE 2R
b, SRR RE ST BT, AR FETE R A2 AR IR I
HIEESITFINS TZENAE, FTREE N LR
SR REERM S AN, AT AR S BRI
SGEEEMEER, MXMEEER RN 5%
FRBETERENES S FEM AR
TR SN SZEABN#HTT
¥, F M TR A LA, TEEIE R SR
B F 7] FDARS'™ 1 VXFDU" DL & Leu® Leu®™ 45
BWUPEA S B AR5 F A & ] BRI IEF A,
&I Asp” BIF I e R —F B 55 F 4.
B, fHhEEEEHBRA S, FDARS. VXFD
FGIE Asp™ T FITE P96 4 T 25 830 A 5k 58 2 PRI

RN SHAR, Dt RATHERTER B RZAR R
WA MESIPF N 2N AR, W HSZRE
PS5 2L I L0 TF B 2 (8] B FE R [A1F0 5 18] _E A A B P
. (BB RIFERTE SR-A A FL3 B0h AT ST
ABES TR, Bk, X T2k B
AINGES FIFER—PHATE AR AREA
BEM .
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The Role of Staurosporine in Mediating The Function of Cytoplasmic
Domain-truncated Scavenger Receptor*

GUAN Xiao-Xiang'™> , Chen Qi"’™, Fan Le-Ming'
(V) Asheroselerosis Research Center, Nanjing Medical University, Nanjing 210029, China;

B Department of Oncology, General Hospital of Nanjing Military Command, Nanjing 210002, China)

Abstract The class A scavenger receptor (SR-A) is a glycoprotein expressed on the cell surface of macrophages
that mediates internalization of chemically modified lipoprotein. It was reported that the receptor internalization
required the presence of internalization signal motif and the rate of receptor internalization was governed by the
pattern of receptor phosphorylation induced by the ligands. However, the role of the cytoplasmic domain played in
the receptor-mediated endocytosis is not fully characterized. Here the changes in internalization process of the
receptor were reported when the whole cytoplasmic domain sequence (150 base pairs) was truncated. Both the full
length and truncated were recombinated into PcDNA3.1/HisB vector and were then transfected to CHO cells
separately. Measurement of uptake of Dil-AcLDL by transfected cells with FACS showed that the bind and uptake of
the ligand in full length SR-A was higher than that of truncated receptor (1.3 fold increase ). After incubated with
Dil-acetyl-LDL ( Dil-AcLDL ), the full length SR-A-transfected cells showed a diffuse distribution of the
Dil-AcLDL in cytoplasm as well as in cell membrane when monitored under laser confocal microscopy. But in the
truncated SR-A-transfected CHO cells, Dil-AcLDL mostly distributes at the cell surface only. In order to elucidate
the role of phosphorylation played in mediating the function of cytoplasmic domain of SR-A, transfected CHO cells
were preincubated with Staurosporine for 1 h at the concentration of 0. 4 pmol/L. Then the cells were refed with
medium containing Dil-AcLDL at the concentration of 10 mg/L at 37°C for 2 h, the Dil specially associated to cells
was measured by spectrofluoremeter. The result indicated that staurosporine did not changed Dil-AcLDL hound and
untaken by truncated receptor, which was different from the full length SR-A that increased obviously. The research
here demonstrated that cytoplasmic domain regulate the receptor activity of SR-A, in which the phosphotlation or
dephosphorlation of the cytoplasmic domain might play a key role, the MSR-A cytoplasmic domain may be

indispensable in mediating binding and uptaking as well as internalization.

Key words scavenger receptor, cytoplasmic domain, phosphorylation, protein kinase C inhibitor
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