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ABSRACT Aim To establish a new transgenic mice model for determining the function and roles of human scavenger recep-
tor A in atherosclerosis in vivo. Methods  Human scavenger receptor A— | minigene— driven tie— 1 promoter was con-
structed by endonuclease digestion and confirmed by sequence analysis. Transgenic mice were produced via microinjection
method.  PCR, Southern blot were used to screen the positive transgenic mice.  Transgenic mice line established by mating
with C57BL/ 6 mice and offspring were identified by PCR so as to research transgenic mice transmission.  Northern blot, RT -

PCR, immunohistochemical analysis, light and transmission electron microscopy were used to investigate the expression location of

human SR— A and lesions of arteries and vascular endothelial cells in transgenic mice. Results The fragment sequence of

[BE€WEB] FEFARFFHERESHERPLIE (WH %5 39900061)
[EZEN) JIEE, &, 1964 SE A, R A BRI BN, Sl LA, Hakaz, 55,1937 48 11 H ik, @i B A, 9% 34 31 2
R, WA SR B 15, B, 1928 SRR, SRR, LR A B



ISSN 1007-3949 Chin J Arterioscler, Vol 8, No 1

mouse tie— 1 promoter and human SR— Al ¢DNA are similar to their sequences in Genebank and no ATG before the translation
initiation sites of human SR— A by sequence analysis. ~ About 3. 4 kb tie— 1— promoter— hSR— Al- ¢DNA- BGH polyA frag-
ment were obtained by Aat (Eand Xho ivdigests. 561 survival embryos injected with purified human SR~ A minigene were implant-
ed into the oviducts of 19 ICR pseudopregnant mice. Among the 54 survived pups from 13 foster mothers, 7 founders were identified
PCR positive rates were 47. 8% , 71.3%, 75.

The results of RT— PCR and immunohistoche-

with PCR and Southern blot analysis.  Integration rate of exogenous was 13% .
0% and 100% in G1, G2, G3 and homozygous transgenic mice, respectively.

mical analysis showed human SR- A 1 specifically expressed on endothelial cells of aorta, liver and renal artery of transgenic

mice.  Plasma triglyceride level of transgenic mice was significantly higher than the level of non— transgenic mice ( P< 0. 05 vs

control) .

transgenic mice, total plasma cholesterol level was significantly higher of males than of females ( P< 0.01) .
nal surface of aorta revealed an irregular, elevated bumpy and swelling surface.
and some blood cell was observed adhering to the surface of them in transgenic mice.
that vesicles, multivesicle bodies and swelling mitochondria filled in plasma of endothelial cells.
tion were observed in the media of aortic ardh sections in transgenic mice with HE staining.

mice model with overexpressed human SR— A on ECs were successfully established in this study.

across generation after generation.
mice may accelerate the development of atherosclerosis.

tion and roles of SR— A in atherosclerosis.

JGIE RZAR A(scavenger receptor A, SR— A) /&
—R=EREEEA, HEEIEEZ, s e M AL
ZMZREAB e iiiGEa. SokEE A
BFHEAZRREHR. 20 LUBEEEY KR
731, AT RES SALAR I B8 40 RS B A 5 5 555
EZ ) E R bun L s B P B N
JIED PR i AL ) S 5 R Y, R 4 N e A T £ B
BN g R 1, B0fa 1L 1 e s 0 P 9 SR 4R, T BGILUR
A BEFCAR I, 15 N SR3h Ik ot B B8 AL AN 7] By B
Pty UHARRHIR A E 4 L SR- A W&k
w4 FROR SR— A LESN Ik S REAT AL ( atherosclerosis,
As) BEH P PR A0 P B AR v AT REAE A AR .

THIERZH (SR- A) H ivAl CBLF R M1k,
e s il Y PR LT NG (2 1) 7 W N PG SN SN/
N iv, CRLSR H) DNA 751 CA e, PIZY SR- A
M SRR F 5 & R AR A 35 O AR A s, Al
ZHMERXHAET CHRZ EFFMARN v
X, T 6~ 17 A C— AR i 2 FE R ik 22 i BUAR, 1HL —
HH MBS S, HET, X SR- A TIRER
TEZ RSN TS R, BRI BT SR- A
M 7EL e, A T BN SR- A fEAR P Th
RE S AE AS BEBRIE R IR, AW SR te— 1 2%
P51 J5 3 1 B 0L P R 40 B 4 2R e, B D A T
TREAEILE A B 40 Ay 7 R 0A N SR— AT A% Bk A
B, mIRIE N SR— AL B I P B2 2 I 4 AR A 3
NIy ARV da s A G

1 MRF7E

There was no difference in total plasma cholesterol level between transgenic and non— transgenic mice.

But in
SEM of the lumi
There was disruption of the endothelial layer
TEM of aorta of transgenic mice showed
Vacuolar and mucoid degenera-

Conclusions

A transgenic

The transgene stable inherited

The high level of plasma lipid, hydropic and mucoid degeneration of arterial wall in transgenic

Our studies provide a new transgenic model for investigation of the func
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B R 4 788 bp B R tie— 1 B3I F A B pXir
SR1 Jfikr DNA 4+ %] Nru ivir Hind @47 % # 1k £
B CMV B 51 F, B¥ R tie- 1 B 37 7% # 2| pXhSR1
b, BUA K tie- 1 B3 F AR %& pXhSR1 L # CMV &
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i : .
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1. ANBEXRFZEA VIV EE LS
Figure 1.

sequences and location of polymerase reaction ( PCR) primers S ( upstream

The construct of the human SR— A minigene. The

primer) and R ( downstream primer) are indicated together with the sizes of the

amplified fragments.  The region between the 3 end of tie— 1 promoter and

5 end of human SR— A cDNA was identified not to contain ATG with se-

quencing analysis.  Translation of human SR— A was initiated from its ATG.

1.4 FHERENRAHIE
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Ja, FIASR- Al 8 R M54, UALE G ZE B
G| e WX B, 1% 1 8 RO A & YL ER 4 Y8 4T RT
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1.9 RALYRHREARAANFLEE

B EHE KX E® CS5TBL/6 /N R H /N
FERE B« 2 30 Bk 0 JIE o i & 4B R B 4B B BT R
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ERE, —HATA SR- A BREHE ZRAR
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HP, EN A EE HE 36, XE TN Ex LH R
HARERE, EANEEF R A HL T E,
111 REBLIKFYI ML 0 e

INREFIKRE VB S H Rk R AT
HKFE AL, 60% FFHER 30s~ 1 min 5, BAHELIO
TEWK 10~ 15 min; f 60% 5 A & % 5, B L& S K
W, HAKE RS 3~ 5Smin, KB AF® K, KB
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10% R EHETE . LFERET, BiEE R
REEE, HENEE.
112 FEBEEMESBEIERAS &
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W EME G R EAAAR, WEME W & H ML
MR MEERERE .
1.13 1032 BBEEEFHh =Bk FAINE
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HEME, KEHA mg/L ZoR.
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T8 247
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¥, R RF A 4 8 Tie/ hSR- A Jitki, &
B U R %58, B tie— 1 JA 3075 A SR— AT ¢DNA
JEFIE, EA1Z AR T 5 6 ATG %651, 48
INEEFERIAN S AN SR— AT cDNA Z R FATAA] #6847 FF
SRR, T2 R 2L cDNA B ATG 7 55 JF 25 80 %
(K1, Figure 1) . F Bk, A5l A SR- A EH %
T RIHEEY, RE T A SR— A & AU R vEaf o
F Xho ivAl Aat LA Y] Tie— 1/ hSR— AT JH AL, UY
3K 3.4 kb Wy EL P, Aith )5 BB, BRNRE—T
3.4 kb 7, HGHERERMEIN S, RSN B
A RS ER .
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LR BES T 872 MUK O, 1 41 5 7 561
M, A G SRS O AR 20N 64% . K AETE I %2
FEUI 43 RN 19 FARZ2 ICR BF 51 000 S OR 4+,
£ R Y30 M, B0 15 Moo 4558 30h 13 AR 4,
TN 68. 4% (13/19), 72T 56 HATR, MIRAF
RN 10% (56/561), HAEFET: 2 A, A7 RAESR
N 96% o
2.3 [AMERBIFEREE

X GO /N EEZH 4 DNA #H4T PCR 314, £ 54 H
EIER GO /INR AT FEHPE R 7 A (B 2, Figure 2),
PHIERE S 38 13% (7/54) o I3 31 5 R 20 Southern
blot 43 ik —HEREEL, X 7 R R e
R, R s HUONENE, 2 HOAMEE .

Xt PCR FHPE G1 BRI & MP2H 21 RNA 4T RT-

PCR, Hyk 45 R~ ( B 3, Figure 3), 5 HHEM: 1 2 &K
1) Gl BB FEBNIK T T H LI H 447 bp etk
3T, W O ISR 21 RNA AR 4 e 1
P, $on, AN SR- AL RETE /N B 3 30 Bk 4 2R sk
EFERHRADLRIL. NRAZRY) Rl
SRR, FBK A R A KRS L IRZR Y 580 7
ARATORE, P Bz 4 0 Jid 7% Ak AN €, He e B Ao A L B 4
RUKL( Bl 4, Figure 4) o B PN L 0 3 [FAE AR 2502
R N SR— AL ZEPRIRIAA ML A B 40 s S

B 2. F PCR 73ATmIESE £ R R

Figure 2.  Screening transgenic mice by PCR.  Lane 1: 100 bp
DNA ladder; lane 2— 8: Transgenic mice of F1 generation; lane 9— 11: No
Transgenic mice in F1 generation; lane 12: Positive control with plasmid as

template; lane 13: negative control ( C57BL/ 6 mice) .

E 3. H RT- PCR7FZEKMA SR- Al EFEFEEE )R
HATRHRIE

Figure 3.  Expression of human SR— A mRNA extracted from
tissues of mice by Reverse Transcriptase — Polymerase Chain
Reaction (RT- PCR). Lane 1: PCR marker (1543 bp, 994 bp, 697
bp, 515 bp, 377 bp, 237 bp); lane 2, 3: Aorta and liver tissue of C57BL/6
mice lane 4— 8: Tissue of brain, heart , liver, kidney and aorta from trans-

genic mice, respectively.

2.4 HEARMNEESER

5 AN HEPERL RN B BB, 8 3~ 8 MR
B, HRrE 2% 3 5 4 18, /N34T PCR
fifi%, G1.G2. G3 K PCR FH =43 5k 47. 8% (71.
3% F175.0% . AiETRAEKKEIER, ZTRPCR
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FHTE N 100% « 27, N SR- AT ERHE TR
Rt e iRt f% .

B4, HEEREIRRELAAUFZERE
Figure 4.  Photomicrograph of immunohistochemical staining
of aorta in transgenic mice using monoclonal antibody to human

SR- A. x400

Es5 ®HEEREKHERERA
Figure 5.  Photomicrograph of aorta section of transgenic mice

with HE staining. X 400

2.5 HEFBRMEHLRSHE

KR, FREE R E KA NE HE )5 K
B, I8 RE = 2 S5 M SE B, R 2 Bl ke Ak P T A 3
Ak, He db W IR TE B B R, N 41 i T, R
BEROAN LML N M. RG2S
T, 2 2 0UR, WA A 4R R HE e 2
K= 5, Figure 5), A O Bt AN 0, i B

URGTRREAS I o 2E B Rk R BT LA i R R A
BRI LA A SRR . TR AN O
AR o 5 2 21 B8 3 P I A 2 R R B B I D O R
2.6 FREERIME MK S8 MEH ST

P T, IEH C57BL/6 /N R ML N Bz 41 i
S U0A PRSI, 77 WS R ) — 2, R R
(K 6A, Figure 6A) . T %% 3 K B P9 57 40 i HE 51 5%
L, 20 BEAZ R s ST, 40 A% ) B B B R 4 g, R
FEfE R G R . R U 2 2R R,
WAV 2 R SR, SO TRV S BT 18
F1 B AR 2038 (18] 6B, Figure 6B) , A Bz 40 i 25 1 A #¢
% M2 ARG BT, ELFE 78 T 1 21 200 P S B A% 40 g vk 2
S 55

Elo. HMBETIRENKAK
FRFED N
Figure 6.

A.C57BL/6 /NER,  B.

Photography of luminal surface of aorta of mice um
der SEM. A.C57BL/6] mice % 1500, B. transgenic mice % 1000

BT, CSTBL/ 6 /N RMLE N LA IEH
(B 7A, Figure 7A) o M0 % 3 (R BN 57 400 i A L3
K, WHZNEFRKI, KB E TR
JHOFES, 5 Hp 2 R e K, 4 A A 55 1 — 0, B £
JRIAEE . o T LA B A 7 ] DL /N [ 2 YR
45 ( B 7B, Figure 7B)
2.7 HEFERMZABEELHH=EKFENT
e

WL IE 5 URL A RE R, 5 CSTBLY 6 /N BRAR B, B3k
BRI 2 i R [ e ¢ 5 22 S O R 35 M, T H v =
WSS T CS7BL/ 6 /N (P< 0.05) o 5 R BR
Forb e B S H A R R R R R m T (P <
0.01), I H M =BRERZF TR EME(R 1, Table
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1) » C57BL/ 6 /N B H i = g B JIE T3] B 7K T 2 A8 78 T
PR ZE R

%

' ),v :

a'ﬁ
- «"
N
x
/

% ?‘3‘ ¥y
L1
2

B7. DNRENKANEMEBBHMELEN A C5TBL/6 /IR, B. #
FER/N R

Figure 7. Ultrastructure of aortic endothelial cell from mice
under TEM.  A. nomal C57BL/6 mice x 4000, B. transgenic mouse
x 8000

x1 NRMEDEEEMEH=ERE (mg/L)

Table 1. Concentration of plasma total cholesterol and

triglyceride
Mouse line n TC TG
Cc57 M 8 770 £150° 550 £190°
F 5 760 £90 600 £130
Total 13 770 £130 570 £170
Tg line M 17 810 £150% 740 £200
F 14 670 £150° 810 £190
Total 31 750 £160° 770 £230°

C57: C57BL/6 mice; Tg line: transgenic mice line Plasma lipid levels in
CS57BL/6 and heterozygous transgenic human SR — Al mice under regular
chow.  Data represent mean £ SD.  Plasma lipid levels of transgenic mice
were compared to them of C57BL/6 a: P> 0.05, b: P< 0.05.  Males
were compared to female of C57BL/ 6 and transgenic mice, ¢: P> 0.05, d: P
< 0. 01, respectively.
C57BL/ 6, female of transgenic mice to females of C57BL/6, e: P> 0. 05,

f: P< 0.0s.

Males of transgenic mice were compared males of

3 Wi

3.1 HERPMRHEEYEREEREMN
S S R B R B S B R sh Y
15, FEST ) DNA R Bemr DA SRRt mT DL 2RIk, —
2R DNA ELERIR DNA B4 2R gl 12 Ak sz ig
HIR IR DNA BT 2. Seie Ly 44 872

MOZ KGO0, A% 19 HICR B2 R, B 13 R 524,
=4 56 RAFR, @A 7 A8 E5H AN SR- Al
IR, BEE A 13%, iR1K.

AR ML, BT AR K B
W FEHR IR A SRR R, BE — 2 e
P, FEB R FE SR R A v R Rk — 8 4, A DA
R G MR Re A g . LR R R I TiE g e
H, BATEE T 205 5 B te— 1 BB RN SR- Al
cDNA J7 FIARXS B — X 514, RA tie- 1
T FIN SR— Al cDNA SR ATE—HLH 4 F PCR
PRFEY), B, B . SRIRIESE, PCR 451
5 Southern blot 73 #7145 52 & W4 . Kk, PCR FHM:
R EIRIR tie- 1 JA31F 5 A SR— Al cDNA e85
TEHIEF 4 DNA H, 75 8 56 B B A& AR, ) PCR
T iERNBERA E AMNE N SR— A BRI 75 58 B Akt A%
7 PR, W T )5 i E TAE. MAHE
FERE, Gl. G2 G3 /M PCR FHEZ 737 4 47.
8% ~ T1.3% M 75% , 4 & F/IN BRI 58 100% (1)K 4h
WAL TR, #2758 (1) AMERNZ BHESN S
ARG G, TV A R de ik b, R HaT g E
AETEBE 25 JE A (2) 28 = AREIEE =R B2 N
70% LA _E, SN SR— A FER AT AE« K A7 M 7E 3% 3
R/ R AR R B, Re R e st %
3.2 SNEEEAEFERE/NR AR MG ERIZEF
S

FIt FH 47305 35 R — 5 e 79 A DX 3k e, B 31/ 3
XA E g X, 8 BT R A R R e
LR R IA R Tt o Tie— 1 R4 A9 —Fh N Rz 24
i T TR SRl 52 A, % S AR AE R 4 L ) I AR K
RE Tk E EERERA™, Korthonen &7 %
BT tie— 1 2N A 31110 LacZ 45 JE K 2047 (55 3
R 7t 45 AR B, 72/ IR, te— 1 8 )7 13E 14
T B RS RK IR L 32 30 ik Y Rz 440 i % il R0
BRI PN R A L b, T A P A A 2R s PR AR, 2
Ntie- 1 B3 FREAMENKMRREFRE. &
WEFCE N SR— AL DNA 5/ iR tie- 1 BB 741
R Rl DR A T 1) % % 36 IR B, RT— PCR 45 3R 8
N, N SR— AT ZEH GEAE /N R s ik K AF B S 4 21
HERak, TAER NG OIEEH AR A RIE, dE—
I S H AR INE SE, N SR— AT ERIA &
BAERAERMERAN R L, 5 te- 1 JH3ITH
TEEREA B, KR te- 1 B3I TUEN A SR- Al
SEDRLE MM PN R Al R et R IE
3.3 INEEEXFEEERIME MK

THEIERZIE (SR) - A TEHFATAFHLA
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AE I E MR M b, U RN T 20 M AN R A
I 200 i, AP35 P B2 200 D ok 2T 4 4 i BT AS BEBR 7Y
T VAR IR A Ik 1 B g R I SRR R 1 e
FRIKRI 4= 32 3 Bk 9 R4 BTG SR— A 524k mRNA &
ik, BRI BE S SR AR IG N SR— A [3RIA A 4.k
AR B i 25 1 (ALDL) 3N, 3 B I PN ) 41 A
Bz SR— A VEMET . PN R 4 A A2 I B 4H 4R I
W T B, B Ml is & A B i, xR &R B 7E
M BE 1 1) % 18 B B AR S 5 S s AR A .
I, B I P R R ARG SR— A TR, WL EZ B AR AN
I BETh R 5 45 /A8 4k, AT REE R+ 7 i N SR-

Al ThEE.

15 I P 40 i@ i 7 3% A A sl Al
RIARF 57 M 52 R AU+ AR R A 5 K0 T
JoT o PR 20 L 55 1 G v N, L VR RS 43 R ) A I
WA KD YR 4 A 5238 5 B AT 3 hnt 'S 1 2548
7 AR PR PR, X L) R A ] B LE IS BE L 4 2R ] B
HEAR, (R BES KB AL T . Y64 S B W 3, B A
SR— AT FE PR B 3= 3 ik v 5 B 2 i ik, P9 52 40 o A
I 2 B IRNE, 7R 8 R4 M = 2R IA N SR-
Al BN R 40 M A I 3 58, TRIF 2 B 4L
EYARENKEEONEEAS, FHERNET,
5 350 H R M £ 2 R AB R BORE VRURE AR 1 T L4
R4S . P9 R SR T A FEAR B R PR U P RE S A
Fe it 2 5 SR IR 8. fEMRA IE
ORI LT, B N SR— AT 2 [R] iR i 5 BE &
i, i 7Y ) 0 ik kS B A AL BE R B, RT R IR I i R A
i e R A B & E R %, (B IR BE ) 1X S5 2 1
255 N2 As B 5395 T e AR AR o AR A . 24 1 g
RS Iy, N A = 2R IA N SR— AL AT R A AT
As I k.

FEMRIE BRI RME LT, % N\ SR— AT 2 [ i
I AE A BRI B, 5 1E% C57BL/ 6 /M RAHLE,
H I = e KT B R, T O R e T AR A AN B
B BAEFERE R R W, M5 SRR E B A Sk 5 %
A O, e RO ] B K S B R T, e T
C57BL/ 6 /IR, T H- i = B 1) 28 A0 20 T 1 51 22 55 [
I 2 L e 2 56 R R PN 2 4 1 46 5 R 7 e s A
WRCHETE U™ B . % hSR— AT /) FLIX Be AR 151 28 AL ML
HURYE, "TAE 5 N SR— AT Xt i 28 A KR B AR 5
Mg A AN F . 5N SR— AT JE A B i AR 1
Wz WA RN IRMTTT MRS As FIR RIEHR
U sh PR R, AN As R I I 18] B 93 A8 2 B 5
2= S UM O, AR R B, 551 0 I fE O
4825 JUV AT ) 47 8% 2L 0 Lot

SR- A HIECHRAR® T iz, B T RS S ML=
T 22 S B A &4, IR B B8R AR 3 A IRk A
PN 323 R 5 4 DA SORE AL R 45 1 AL
HILHRERE A, TS BRI A . AW TUE LA SR-
AT FEREIR O A B T AN 2K SR— A FE 4K A ) Zh BE AN
5 As RAMWIIT.

gt BZHARNNARFARETATARF O TEMWFH
AT S 3] B R Y, AR, VB 4 ) B K PT & 42 T AR
RELTHETFAITY.
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@R AREN S AT, K XFRRNEA—
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