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ABSTRACT

lated and purified by ultracentrifugation, gel filtration

Apolipoprotein C1 ,C I were iso-

and high performance liquide chromatography from
human serum very low density lipoprotein. The purity
of apo C I and C X was characterized by IEF,SDS-
PAGE and double immunodiffusion. The BALB/C
mice were immunized by purified apo CI or CXK. 4
lines of hybridoma to apo C I and 2 lines of to apo C I
which were able to secreat monoclonal antibodies
(McAb) to human apo C 1 and apo C I respectively
were established. The McAbs have no cross reaction to
apo Al , AI, B, CI, E and human albumin.
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RAREEGCIAX e, MRFLERBEXK
BEOAI AT BCIERGEGFLRLAM,

xia HEEGCT, BEEGCH; L 1RK
e &gk
BIEFEACIMCE FESHEMER

% B I8 & B (very low density lipoprotein,
VLDL) . & % E JI§ & A (high density lipopro-
tein, HDL) RALBEROK . BFREH.C1HH
ENRGREREN B EE SN ERY,.FE
300 50 A R B B T R R R N R AR A K 4
B, RIS BARE A C 1 AT LU 3R
JBEHCIMBEABEABMEERS, 3T
MEFEME S Hm=BEEONBERY &
BHW=FRnESEEPEREIREEAC
I/CEHHI TR, RIEEQCIAHTHERR
BEERRM AL, TERE SHER.CH,.CI,
MmcE,", FWA LA RRTTEE S & H =B
MEFERRY. SHEEEA C LETE
BB FE— RN, BN RER. 2
S5REARBHAY.
BEERCIMCI FlLd & &M B
HEARMBEAAS P, S EREE—E
WX HTHSFED PUEES, B &5
TR HL{K (monoclonal antibody, McAb) ., #&{i]
ERIH BHABREES C1 McAb B E
UYL RY B B A AR 238 3 (high performance
liquid chromatography, HPLC) 48 T 85 &
HCIMCH,## &T McAb,
1 ME5HE
.1 AMFRKBEEZANSS
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Afi#EZE d=1.006 kg« L" T 182 000Xg5CH
R 24 0, BB R VLDL, % 4 T .
1.2 HKis

T VIDL HZB: Z83: 1, V: VIf#HR
A BALILRE- K. FBRKEEREEART
0.03 mol » L Tris-6 mol - L' & & # (pH 8.0),
1.3 #HIEEB Cs tHEM

Sephadex G-75 KT, /&K 1.6 cm X 180 cm,
WM A A 0.03 mol » L' Tris-6 mol »« L' j& % (pH 8.
0, #H# 30ml-h', WEHBEE O Cs #,E4,.%%
TE.
1.4 BHEED CIEEHNIEAL

FTHHEEFEECs H#M T 0.01mol » L' Tris—6
mol « L[ % + (pH 8.0). HPLC 2 % , £i§ 4 % pro-
tein pak DEAE 5 pw (10 pmol « L™,7.5 mm X 10 mm,
Waters *#) . #AFE Iml. B EaKE2g- L',
H¥E4LL0.01l mol « L' Tris-6 mol « L' £ A M, 1%
E—-KhEE,HM 0~0.15 mol « L''NaCl &£ # ¥ ¥
# M (4 0.01 mol + L' Tris-6 mol - L& ). # & |
ml e min®, K £ L& %KK&,H 0.01 mol - L'NH,HCO;
# .
1.5 HEESCIHNCINER
1.5.1 SDS—XE BB R & KW@ %k (polyacrylamide
gel electrophoresis, PAGE) BEERE 10%,SDS
RE 0. 1%, % B.3% 200 mA, #. 5% 5 A B, B 0.05%
FLHRLRBORE, U4 B CHEERELTE
A,
1.5.2 Zeg B R 5k Gsoelectric focusing, IEF)
R K K 6%, Ampholin iR F 2%, % K F 4 6 mol -
L'R&. mHE 20 pl. BRA L mol » L NaOH, M 4%
& 1 mol « L"H;PO,, 43/ £ 1 W+ cm™, 10T, & ik
30 h,
1.5.3 WHmE&ET# RAEHEEEECLIRCI
HEEREABEFO Al AL R BHROF(XKEHE),
FREBEACICINCIGOF(RBEHAFA
PUFHRAE) HEBEEEROH (T AE L F
HBA2WRRALFEEOROAFE(LEIRFRER K
SFUEIER BT HRAB, HERTEEE.
1.6 BmlERtiblE
1.6.1 $&E 200 g EMEECIKCIAR. S
BEREEEHNAL. FARATS AEH . BEWT3 X
300 pg BN EHME XK.
1.6.2 HEMEARIEMR REENGEBERE

SP2/0 ¥ MmMiL 1: 4 th¥ & 5S0% %K 7 — 8 6000
R TRA. BB B %KM T % (enzyme linked im-
munosorbent assay, ELISAY B & 2 Wi HEE & C 1
KRCAFEHHEEIL. EERHUENER.UHTEAE
ARATBA A TR LA FREEEE I00%E, BT
WY kK.

1.6.3 BEKEIZRIBR McAb Bl & L £ -2
BEHCIRKCIEHEE S BALB/C MR EE,10 X
FWREBE Kk, SON MR E & ILE Z D 8 McAb,
1.7 BEEGCIHNCIERERAFET
1.7.1 WH/BE M ELISA % &R EACI K
Cr{lomg - LDEHEHFRHEILE 4CHER . KEE W
AT BIHAREHEA,37C L ABJE %, /o A HRP-
¥HM1gG, 37C L AH, . 2B . MEHEE.

1.7.2 REHER A ELISA 7 %. UEBES
Al AT .B.CI.CI.CI.E.VLDL.HDL 3% g
COHHAEHE CHBHEM, X/, k. A
McAb,37°C 2 B, ft % . W A HRP-F # & 1gG,37C
2Bt ki mEHER.

1.7.3 McAb T %% R4 KL EAA
S0%MA B &L E RE 30 5, UAREHR D R IgA.
IgM.1gG1.1gGn 1gGu M IgG: HEH K L £ % & &,
URHAKTEL.

2 %R
2.1 BEIEEQ CHSHSEME
AR EEEE S Cs Eikm
Figure 1, HI 5 NEEW K. BELED
SDS-PAGE REHEREHKFTELEE, AE
BIAFBEELCI TNV 4R AEE
EHCI,.CI,fiCH,, KZHE Y5 Weisweiler
P ML 45 RS,
2.2 BIEZEQCIMMCINAEET
2.2.1 SDS-PAGE RBREREHCIMCIH
2 —&H (Figure 2), BEMEEL RN B
KSR KEEAFRH RIS TEMEES
BAh.
Y=UgMW)=—1.319XRf+5.188
BHREHEEAQACIMCIMRIAE, RY
HFE5 5K 6 700 1 8 700 Da, 5 3CHk R
SI=1: 0 £ Bl
2.2.2 HHEELRBRBBEACIMC
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Figure 1. The elution profile of apo Cs in HPLC.

1 E4i{k (Figure 3).
2.2.3 bRy HARARHREORIRE
HCIHCE B S5HMAHI YR, 57

apo CT .,
SN ==
wo LI\ =
SEER s
o= o -

/
ape C ¥
Lane |

Figure 3.

l.ane 3
Figure 2. The SDS-PAGE pattern of apo C! and CX.
Lane 1 is molecular weight standard .the MW of the bands ar=
67 kDa, 43 kDa,25 kDa, 13.7 kDa respectively. Lane 2 is apo
Cl.Lane 31sapoCI

Isoelectric focusing patterns of apo C. The pH runge 15 4~6,Lane 1 is apo-VLDL. Lane Z is apo Cs. Lane 3 is

apo CT.Lane 4 is apo C K. Lane 5 is apo C ¥, Lane 6is apo C U ..

BEEAAI BECIMCI(HCIHME
TR,

2.3 RIBZEBCINCINEREREREE

2.3.1 HHHK tHREHBEGZCI
McAb BB A KM 1 107~1 « 10°%:2 ki
RISEBCY McAb B REM Y 1+ 3.2X
107,

2.3.2 HHHEM JERRARMEACI
McAb HE#¥EAQ C1 ,VLDL fl HDL &
.2 HBASE A CE McAb HERIEES
CE .VLDL.HDL RF, MEH@EREEAR
BEHIE LM (Figure 4),

2.3.3 McAb Z&4# 4 tkHBIEEAC
I McAb fifRTE YK 1gCf 1gCo .

3 it

RWEEACI .CIAMCE FRE, Bt
FAEE. A ERAE R gHEEFNIY
HsR AR BT XRERN RERRE
AR ESFHRESFIEMERBEACT
MCH XN RO, 5 5638 77, [
ER HEUERBEACI SCIHHIHE.
HPLC BRFERE. B E s AHEEIH
HPLC A BEBEECI . CIMCE,
IR A % B 5ead BERE 8 HPLC i
HIBEHCs, HEMF | HPLC 8L C &
¥, BEFIEERGTIE HPLC &tk A . B &
A I~ 2 L RAIDE R REERERIEEA L
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Figure 4.  Analysis of the McAb to apo C | and apo C I by ELISA . Coating antigen; file |~1nareapo Al , A1, B,

C1.CI,CUN,E, VLDL, HDL. human albumin respectively. Tested McAb.Rank A~D are 4 clones of McAbto apo C T ; rank

E~F are 2 clones of McAb 10 apo C ¥

Sephadex G75 R FTHERIBEND Cs. K5
A TX#H HPLC #ifk. XF BRI HRMS
BfI3EQC!I.CI.CI,CI, fICX,,

BEEHCIAMCINBRNERERR
HRONLE., FRERLEH TAYRELS
B, R RER ARSI IE & 5 47T
BA B .X&¥HBBEACIMCINE
e, BRERNOTHE, T McAb X EK
FR—MH bk ¢ A — iR E g AREN
Rtk WESRBEATH, it RRBEHEK
ZURTFREFANAHUTEXRFR. &
FRIBESCIAMCEAF TR RES . H
& McAbERER K. RITNAFRRM &EH
B2l FRAKME BIH & TRIBES
CI.CHRH McAb, It — S HH R T
T Eu.

&5 30k

1 Albers J].  Effect of human plasma apolipoproteins on
the activity of purified lecithin, cholesterol acylirasferase.
Scand J Clin Lab Invest, 1978, 150: 48~52.

2 Kinnunen PK], Ehnholm C.

apoproteiny from very low density lipoprotein on human

FEBS Lett, 1976,

Effect of serum and C-

postheparin plasma hepatic lipase.
65 354~357.

3 Tournier IF, Bayard F, Tauber JP. et al. Rapid purifi-
cation and activity of upoli in Clan the prolif
of bovine vascular endothelial cells in vitra.  Biochem Bio-

-

o

@

10

phys Acta. 1984, 804(2); Z16~220.
Brown WV, Baginsky ML. Inhibition of lipoproten li-
pase by an apoprotein of humen very low density lipopro
tein.  Biochem Biophys Res Commun, 1972, 46; 375 ~
382,

Windler E. Chao Y. Havel RJ.  Regulation of the hepatic
uptake of triglyceride-rich lipoproteins in the rat.  J Biol
Chem, 1980, 255(17); 8 303~ 307.
Weisweiler P, Friedl C, Schwandt P, ct al.  Isolation

and quantification of apolipoproteins C 1 .C¥ and CX o

in very-low-density lj ins by “High-perf #
anion-exchange chromatography. Clin Chem, 1986, 32
(6): 992~994,

Vaith P, A G. Uhlent

of the alj harid:

xG. Ch

side chain of i in C I

from human plasma very low density lipoproteins.
Biochem Biophys Acta, 1978, 581 (2): 234~240.,
Holdsworth G, Stocks J, Dodson P, et al.  An abnormal

forcandech. i ining: excess walylared

gly <
apolipoprotein C¥.  J Clin Invest, 1982, 69; 932~ 939.

Huff MW, Fidge NH, Nestel P], et al. Metabolism of
C-apolipoproteins . kinetics of C 1.C I, and C T and
VLDL apolipoprotein B in  normal and  hyper-
lipoproteinemic subjects.  J Lipid Res, 1981, 22(8): 1
235~46.

Antonio M. Gotta Jr. Henry J. et al.  Intraduction to
the plasma lipoproteins. In: Segrest JP, Albers JJ (ed).
Methods in Enzymology, Vol 128, Plasma Lipoproteins,
Part A, Preparation. Structure and Molecular Biology.
Orlando.Florida USA: Academic Press Inc,1986)3~40.

RHEXE. F Bl ALANREFACIHNT



o EH Pk 8 k. %2 F (Chinese J Arterioscl), 1995, 3(4)

*+ 329

HALRREREREANHE LHafs5ihpr
F48,1992, 24 (1) 40~47.

12 Brewer HB. The complete amino acid sequence of
alamine apolipoprotein (apo C T ), an apolipoprotein
from human plasma very low density lipoproteins. J
Biol Chem, 1974, 249. 4 975~81

13 Shulman RS. The complete amino acid sequence of 1

(apo Lp-ser), an apolipoprotein from human very low

density lipoproteins. J Biol Chem, 1975, 250;: 182~

187

14 Herbert PN, Forte TM, Shulman RW, et al. Praction

of the C-apoproteins from human plasma very low density
lipoproteins. J Biol Chem, 1973 ,248: 4 941~46.

15 McLeod R, Lacko AG, Pritchard PH, et al. Purifica-
tion of biologically active apolipoproteins by chromato-
focusing.  J Chromar, 1986, 381: 271~283.

16 Krul ES, Oida K, Schonfeld G. Expression of a mono-

clonal antibody-defined aminoterminal epitope of human

apo C- I on native and reconstituted lipoproteins. J

Lipid Res, 1987, 28(7): 818~827.

(% X 1995-07-27 W F, 1995-11-22 @)

KPR BEARESE RS S B E

o B o) BB A 3 & Y 8 46

H—PETFNEAREBEFXH/EPIRE S
B EEEEERA DI BEERAR XM,
RYERE UBRGEBEE, X RFHHA, 5
FIRABIS . RAORMNERBIEPRR BT ZHS
BRMEZEABMHAEHENEW, £ HLARE
B X HEENFLEUTREE.: OR —4 %308, 80
FICRE LI derived XA, B Y BB IRHE, B B A
. E2EHERNE OFEEANLE . FHAKNER—
2, i £ J8 & A (apolipoprotein), 8 5 3§ apo B A3l
#,TEHH Apo Ml apo WRHEH QAXAY . HH
BEXAET . AWAEXRE, FHLEARBAE=A
WF HEGTE T HELXCASE RS, MA,. 88—
WHHAE, BENEM R, DERE , XR RN EMN.
HETH. ARG —, XX P XHE P BAREEH
SFXEERRBAEMTIE . HiEEHBHIT.
1 BARFEIDMEIMEAFER,—BREAF G
ET 34 WUFW . WEAICEE; MEERE. EEA.
RER BOEBRE. FRES BRBAPTGHE
SR i A S
2 XHE BEMXRATHZARE ABEHIX
HERNRE.
3 EXFHERREABABERABEEARE. B
EMAENERAARE OARABERRE.
4 B-WKERIEERRBEZEARFN, L 5% K
THRARE . PGB, WREEEERES
fH B B¥ (very low density lipoprotein cholesterol,
VLDLC). Bk BB 1k (atherosclerosis, As) %, LI T

FXOGARAERE ALEEPX,

5 BIEARFHINXESEUN

5.1 BHEAEEANU N ANRS ERARE,. BE

—HRLIAEFE, 2KE; MK HE B (total choles-

terol, TC).

5.2 BETHMWEHRNLALZFARBESR, S

LETHMAGZEARTHEFH, RSN E

THHWEZS 2KXKE, mWEHH LB X (nore-

pinephrine, NE),

5.3 HOEMEMNERLZEARE HAEBEEF

HEENREFEHS 12178 . EFRKE,. A

NG, zh Bk R L (atherosclerosis, As),{HAFH AR

S5 &8 5b, I 3h Bk BE 4L (arteriosclerosis, AS).H

W = BE (triglyceride, TG)., A 44 }i 4 ¥ (interleukin,

L%,

5.4 HGEHMBMEZARG HEEEFFN &R

ERES. 1 HZEMEE.

5.5 FARAFPXBARBHINES, EFXHME

PARERH.

5.6 HEFHZEAHERT HRAEXERE TE

VFSESFRZRMEFRFHIEFL,. M IL-1.

6 HE ITFRHEMET, B AR IEMIXEERBLT.
UERE,-H1994F 10 A1 HEEZRE R

XHPFPERFEUEE FATHRAELEES . EFF

EXRMEHNL.
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