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ABSTRACT

rated and purified from human serum by precipitation

Apolipoprotein Al(apo AI) was sepa-

with dextran sulphate 500 (DS 500), density gradient
zonal ultracentrifugation, delipidation and Sephadex G-
150 gel permeation chromatography. ldentifying by
SDS-polyacrylamide gel electrophoresis (SDS-PAGE )
and analytical isoelectric focusing (IEF), the purified
apo Al shows only one band on SDS-PAGE, and the
molecular weight is 28 180. With DS 5C0 sedimenta-
tion, this method saves time for ultracentrifugation,
which is much valuable for large-amount purification of
apo AL
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mE RAEF A Seik K BM £ B 588 % BB
Wegfe ik FRWREF S BLEE A Sephadex G-150
BEWHA EFALKBERES AlSL S, B+ =
REZBA-RAOBRBRR LA . FLERER. S
FTEMNEZFERA ARROGBEMEG Al AR S5 F
¥428180, AFEHKAR, A RBak,h s T
BURE HRTHETE , Lo B R+, K T4
HRFHBMEG ALRET —HFG 5k,

x5 BEEG AL ik B0 w3k A

BIREA Al 2EEEEIBEA Chigh densi-
ty lipoprotein, HDL)#J £ 2 4y , HDL 8k &

HOBL 0%, MBIRED AlEEARKF
170%™, IREFXW. BEFREALAR
JRE B Al KF 5 3k # £ 1 4L (atheroscle-
rosis, As) & 7 0> $§ (coronary heart disease,
CHD)ZEfAHX™. MEFHRIRED Al F &+
AEEHEERN1.0~1.2 mg/L, BIEEHR
ATE N A VLT 2 5 RE B R B S 40 4 1o fiF
R 0932 ¥ 55 - — A A2 (2 2 L [0 A A 4R 1 440 B 1
St s B — AR MOE IS AE ME B BB A B
B8 (lecithin-cholesterol acyltransferase, LCAT
ase)™, WY, BISE A Al B FFBE R /b
BEam. RIBEA ATl 2H 243 M EERAR
MEEsERK, 2 BB 28 180, # TARTA
BTEMERARREER. 2% f 5 & (soelec-
tric focusing, IEF) BBk R BL, B EH AL &
¥R 4T 5 HI4E (molecular isomer) , H FFf#
FEA TR AL F1 AL 8% 8534
6.62 f15.53. HEl,¥HABEH AINHRE
SRAHGFAKE RIBEQ ATRFE#S
B, DNARFELME, AMEEBRER
BEA AL EFARBEERS As & CHD &4
BIXE, #TRBERQ ATNHR,. BELHH
BIEREAAINER, AXRE—FHFKESHE
RABRED ATHF H .

1 #MEF0H*

1.1 #HH

1.1.1 MW KETEHFHRL ALK,

1.1. 2 BREAEENE 500 Sigma Chemical Com-
pany &,

1.1.3 HESFTFEEQ 14 400~ 94 000, Phar-

macia Fine Chemicals * & .,

1.1.4 REMERE G-150 Pharmacia # 17 4 %,
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1.2 ALESEEIEERNSERS

1.2.1 RREEMNAESEEEEAY Fik
RHEEREALKE D WA 1Y HH KA KB (dex-
tran sulfate,DS) 1 2 mol/L CaCl, & # ,#F H AR F 4
# % 0.05%% 0.1 mol/L, 4Cit &, &~ (5 000 r/
min, 4 C,30 min), R £ #,/ A DS f CaCl, £ St &
KERHH 0.75%% 0.2 mol/L, & ~ (5000 r/min,
4C,30min) , ¥ L, MHEAET 12% NaCl A & F,
EMmA 0.02 mol/L Tris-HC1,DS #v CaCl, £ & % K 2
HAH075%K0.2mol/L, BB, UL MEL — %
URELEL BN, FLH ARAET 0.5mol/L &
K:C.O,, ¥ ~ (15 000 r/min,4 C,30 min), fT & L #
WAGEERES.

1.2.2 BEROCHEEEREREEDR  mE4& Nabr
EDSREAHTEREEG T, M Abell # XX F X
¥1.32g/ml, ¥ Table l Y B R ARHEE AKX
%, 0 B i 65 P-7 #14& & & 4L,RPZ 48T K # 4 5,
® A 42 000 r/min, 15 T,10h, B, GRBHEE 3
000 r/min, B & %7, # A NaBr # (d=1. 40 g/mD),
H PO KEHE,FH 10 ml, A Abell 3 X XM
EEH XA BEARER  K¥E Jd=1.09~1.21 g/ml
¥, B A&,

Table 1. Preparative density gradient zonal ultracen-

trifugation

Density(g/ml)

volume(ml)

1.0 100
11 100
1.2 200
1.3 100
1.32 100
1.4 60

1.3 SREREEaORESESeEEERY

R EHREEMEARMA 20 CRANTR
t XAZEA Lv/VREKEP B 30 min, B 20
T &, &~ (5 000 r/min, —10C,15 min), & & W&
HIEZEA _ABGAEARLBIHFR KR ANREAZR
TR MBEHRFTELBEE G L 10 mmol/L Tris-
HCI(pH 8. 0)- 6 mol/L & #- 1 mmol/L Z — W Z
® (ethylene diamine teraacetic acid ,EDTA) ##,4 C
TREHH 20k,

1.4 BRTBHEHIHEREEED AI

B Sephadex G-15020 g AW A X BK . R4
B, E42.5cm X100 cm), A 10 mmol/L Tris-HCI
(pH 8.0)- 6 mol/L & ¥- 1 mmol/L EDTA % M # %
#3holE. EEELXS K, ¥4 (2.5 cm X100
cm), A 2~3 N ERERGEM R P HRERE &
BEFRHEG 1oml w NERHE, AR A#TR
BoK#E 9ml/h, £ 3mlo k.
1.5 HEEQAI4EEERSTREE
L51 +RENBH-EABBERRBK
BB R:T=3%,C=2.6%,pH 6.8; 2 K. T=12.
5%,C=2.6%,pH 8.8, 4% % % # pH 8. 5 # Tris. #
£R. AR 4O0mA Tk 2h, Bk EMH 0. 14X DK
¥ % R-250,50%F M,10%K Z % ¥ € 3h. KB

504 F 104K ZHME.
1.5.2 #FENE ToREXARP-RAARE

¥ B # 3k (sedium dodecyl sulfate-polyacrylamide gel
electrophoresis ,SDS-PAGE) E H i A B L WA E. B
EREEWNEARE KAEQTFREEETLAGERE
BEOAIGEIBER. I RLEaFNERES R
(relative mobility, RM), RM=4 X8 EE/AR
ZEBEE . RESTEAKES X RM 4EFF £,
HAEUFASE REEREOAINRMERE R
SFE.

1.6 HIEERQ AlFESAMFE

1.6.1 HBFEKBHK REFEXMES AL 00
p KB EGAISO g N BEERE LK, ERE
T.5% AW B IE,8 mol/L R kM pH 4~6 R FH#
EME, THER)E 10 mmol/L %R E¥ A, L #
(£ ) A 20 mmol/L NaOH # * # , 16 & 250 V & 3k
18h, [ 0.04% # 4 it X 2 G-250,3.5% HCLO, ¥ ¢
2h B ASHAXRLBRIKE,

1.6.2 RETOAIFEINE  £# A7 IEF
kM, A REWHFLOREENR £ kENEHL
KE AARBERYR Smm KK B, BEARH 1
ml ZBAQH?. OW I XEFRAR A KD WHE¥
PHE, RERBREAREHREESXpH AR B E
B . MESRBEEGAIREREREEHNKER
EEEFEFRNKERETZAFRIARL 24K
BEAAIRXFRHANE LA,

2 #2
2.1 BRIEEBNSEHIEED Al



+ 138

1 [F B Bk BE {k 2% 2 (Chin ] Arterioscler ). 1996, 1(2)

B8 % B 5 E Q% Sephadex G-150 B K
HEEHFE, HR 4 AL E KRB (Figure
1), SDS-PAGE ¥ EBH . % 1 FTERHRE
WEA, 2 TERFRASHRIBED AL
B3ARBREAAIRISERRBEEAC. B¢
M EEHRWIBEH Cs.
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Figure 1.
profill of apo HDL. 1=human « um slbumin,2=apo Al,3

Gel pernieation chromatography columa

=apo Al 1=apoCs

!

L 4 €
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Figure 2. SDS-PAGE of apo Al in 12. 5% polyacry-

lamide . M =molecular weight markers (14 400~ 34 000); Al
=apo Al

HEETRHSFEIUE
.1 # KKK SDS-PAGE 48R Fig-
ure 2, 8BARE A Al A2 B — ¥ R 44

2.2
2.2

B .

.22 #F ¥R FIES TR MU
(logarithm of molecular weight, Log MW) & 3{
HIXEBERM TR Table 2. MERIEH
ALEISFR% 28 180, 5 XM il — 5.
Log MW #4467, RM U B4t R il
K. RUMER (BIBREA ADBS R
Figure 3,

Table 2. Correlation between logarithm of molecular
weight (Log MW)and relative mobility RM calibra-
tion kit standards.

SubunitX 109 Log MW RM
PRase B 94 4.973 0. 149
albumin 87 4. 826 0. 207
ovalbumin 43 4.633 0. 407
CAase 30 4. 477 0. 520
T 20,1 4.301 0. 689
=LA 14.4 4. 146 00. 843

PRase B = phosphorylase B; CA carbomic anhydrase; TI=
trypsin inhibitor; a-LA=e-lactalbumin.

5.0 Phosphoryiase b
Albumin
4.8
Ovalbumin
4.8 Carbaonic Anhydrese
ApgAl
4.4
Trypsin Inhibitor
42 a-Lactalbumin
4.0
0 8.2 0.4 0.6 0.8 1.0(FH)

Figure 3.  Regression curve of LMV callbration Kit

in 12.5% acrylamide, and the location of apo Al

2.3 BEEG AIZEEANIE
2.3.1 FeEHEeKR B R, Figure 4,4
TEH 28 180 MIRARE T Al %4 IEF dL )k [Hi%
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EHR 4~8 R HENHATRIE.
2.3.2 FeANE WNBMRIREGD Al
BRHREESTREGSE RTINS 87,5.
79,5.71,5. 66, SXMIBE —H. UEHBE
FIRER D) hBRLHE, MR pH ENH %
B REHE, R REES Al mRE
EATFREEMNE, R Figure 5.
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Figure 4. IEF gel electrophoresis of apo Al in pH4~

6 gradient, 7. 5% polyscrylamide. H=apo HDL; Al=
apo Al
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Figure 5.  Determination of pH gradieat profile on a

7. 5% polyacrylamide gel containing Ampholin 4~6.,
and the location of the purified apo AL

3 it

HWEOAIRADNREEBEEOTH
FTEEREA.SATEREAPEARN
0%, THMBBEAALE S ESRERSE
EREA . AEEBEASERK, N 1. 063~
1.21 g/ml, ERFEEN AL E BRAZE
B ZEZRHANROEENIEREERE
B AMRTRERC, XERKE T IR, &
PTEOCRE. ERTREME. EEMOH
BEEERES-RRAANL RAAKL
RAAERSLRIEN T RS RE 8 TR
SEMBEREN SN LT RRAMCE,
B EsRNESRERFRS, FHEF
BERE., RERRARHRL, MEHER
EERTHT HELBHBSRAEARATT
®,\RTRIFHSABR. AEEERER
MRIBESTHEAARBERD AT ER
%, — R H Sephadex G-200 ¥E e a8 £ B
#7. Sephadex G-200 Hi#p K BE /1 /b, BE BB
B/, 53 B B (], B R O R R
WERYMEEFEX, &R #G RS,
RN LRI, LR RA Sephadex G-150
SHRRARE E Al Sephadex G-150 FUBHESE )
K, BEB BRI, BT RRwE, R R
HEFEX,ARAREE EATARSE.

S¥TR

1 Breslow JL. Apolipoprotein genetic variation and human dis-
casc. Physidd Revs 1993, 68, 85.

2 Rinhart RA, Arbdt MR, Gani K, et al. Apolipoprotein Al
and B as predictor of angiographically defined coronary
artery disease. Arch Intern Med. 1990, 158: 1 629.

3 Rall SC, Weisgraber KH, Mahley RW, ct al. Abnormal
lecithin chok { f by = human

apolipoprotein Al variant in which a singelysine residue is

delected. J Bl Chem, 1984, 259 10 063.

Shoulidera CC, Kornblihtt AR, Munro BS, et al. Gene
structure of human apolipoprotein AL Nuc! Acid Res,
1983, 2 827.

KER £ 3. 3B . ALASTHHLAERL G

R LARKBEEXREERARISOKRRAN. 4

BAF 5L WL ENR, 1982, 14: }

Warmick GR. Gel iscelectric focusing method for specific di-

agnosis of {amilial hyperlipoproteinemia type 3. Clin Chem.

»~

o

@



* 140 o [ B Bk B {L 2% & (Chin ] Arterioscler), 1996, 4(2)

1979, 25(2): 279. electrophoretic elution-concentration of protein bands. Anal
7  Stephens RE. High-resolution preparative SDS-polyacry- Biochem, 1975, 65: 369.
lamide gel electrophoresis; Fluorescent visualization and (1996-02-01 W B! ,1996-05-25 # [])





