Restriction Fragment Length Polymorphisms in
Apolipoprotein genes in Coronary Heart Disease
and Diabetes Mellitus
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TEIRBELELR > FICERFBREEFEICB T 3 7R REH
BEF OFISREER VI % B 12 B3 % w5t

SRAFESHRAREEME (I TEERR)
#m B R E
(PR 2 £ 4 A2TBRA)

{ELbE Y REH low density lipoprotein (LDL) O EEDOFT L + 2, BHEY XEH high
density lipoprotein (HDL) i HiBE DKWt b CTRHEHRBEORERDOF W L SEEHER
koTHsPIENRTWS. MBREPL) REQBEIRENEZEERZ I T3, EERE(LEDSE
FECEL -EEHNTEL2HEET s -0, LDL 0FE7REA B 8L HDL 0FE 7 REH
Al BEFCEL-HIRERTIN SR M (restriction fragment length polymorphism, RFLP) 2B
LEEEBRESTH, SHEEE64H % 3% & L Southern blot Bz & DREFL 2. 7 HREH Al OHIREBERE
Pstl 08712 £ 5 RFLP Tid allele P1 (2.2kilobase, kb) & allele P2 (3.3kb) %3 7. M T&
EFHOARCEBESZED e h o, Lol PIP2 EF T PIPl EFICEE L CIE N Y 2 ) &Y
FEEREEICEHMETH -, HIREER Sstl tIM Tt allele S1 (4.5kb, 5.7kb) & S2 (3.2kb, 5.7
kb) #FH 1z, WNEBHECIIEESFR SI1S1 1441, S1S2 3641, S2S2 14t L, LEHEEF T
S1S1 204, S1S2 34, S2S2 3@ITH Y, NERECHE L TCOHEEHF T S2 o HBEELNERR
BETH-o/. Blb, S2 2F T3 EATIHLHBEERE LI WHEENRRE . 72, S20
HBRFAERRKORE L VEL 20 RELP KR AEECOFET b0 LEbNI. 7KEH B D,
3’ KD complementary DNA % F 7847 T, HIPREER EcoRlI #kr Tid allele R1 (11kb) &

' allele R2 (13kb) %, #IfEBEE®R Mspl YIKT Tix 2.5kb KjH D allele M1 & 2.5kb LLED allele M2 %
Bieps, 2 s RFLP L BEREME L OMMERED s r oz, RV RBEARBEEERS
HT2ZLOHWERFESICB LT INSD RFLP OHEERRNT 57012, FRFEEA495 & E
BE Mot B 32000 % Fh H U EIHR D BRAT 21T o 7. WIBEETIE allele P2 OFRWTHEEV AV ICERPR
Db ol BRFHTE PIPLES L B L T PIP2 kB THMHERI VAT u— VEBELNE
BFUBETh-. BRRICBIT2E IV AFo—LIEZ 2O RFLP oS r®ans. MLEx
b, BERECECHRERICE T2 ) REARMEEEORENEROMEEL L T7 REQ Al EE
F RFLP B TH 2 Z L WRBE Iz,

Key words coronary heart disease, restriction fragment length polymor-
phism, apolipoprotein Al, apolipoprotein B, diabetes mellitus

EEREIC LY BBRECECRREFICY KE B KEH low density lipoprotein (LDL) O i
BRBAERE, SFE, RE U SROEFR EOBwE MY, BHLEY XEH high density
MohTwa? UREARBEREEDRTY, Kt lipoprotein (HDL) QI EE DEV: & b Tk & Bk

Abbreviations: apoAl, apolipoprotein Al; apoB, apolipoprotein B; BMI, body mass
index; ¢cDNA, complementary DNA ; CETP, cholesteryl ester transfer protein; CHD,
coronary heart disease; EDTA, ethylenediaminetetraacetic acid 2 Na; FH, familial
hypercholesterolemia ; HDL, high density lipoprotein ; kb, kilobase pairs; LCAT, lecithin
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BEORERDOBHE L &, gk, ThH5DHENE
FIRERC LA EEEEET IR LI REE»D
EHRLTIRRRLHESh L™ TREABK
W, AR REEASOR CEELREEES TN
EQ B48 tENY REAOFEBENS T REH
B-100 @ 2fEED( VEALH B, 7TKREH B-100
i3 LDL 0FE7XEHATH D, LDL ¥iF»: LDL
7Y — RO RAEhBEBOVF FELTO@E:
HoT3. 7RES B100 3ATFENAKE BE
CARBETHEI LD, 7T BERK, BEEEL
TOYEFHBEOETSEN T, Lal, 7
K¥EH B100 o % ¢ DNA (complementary
DNA, cDNA) 287 o — L& TLRT®, 7RES
B-100 OBEFLUARLTORBFBAEEL R o7, £
sk, 7RES B100 BFEFIIE 2 fEEOEE
JEALER (p24 region) IZFETE L™, £EF143F o
(kilobase pairs, kb) T29ED L7V ¥ Sini,
563EDT X /BAEI-FLTWREY, 7REH
B-100 i3 4 F&#9512000CH D, LDL Y 2 FF -t D
HEEEDT7 L JBERST L=V, VI VIRES
BHrHELTEYY, 20OE LDL V& 75 —
DEMFELRET2Ze8bh o &1, 7K
EE B-100 & B-48 O iX, 21538D7 I JEOE
HERFIAFFHBEL 0B shiz cDNA Ty b ¥ >,
7F=y, 7TF=> (CAA) T/nvy s v%a—FL
TwaorxL, MNEMEE VB shiz cDNA TR
Fry, 7F=y, 775= (TAA) DA b w72 R
YR BHTP—DDRET L HBEFERMER 2
BEEOEARRETLILOTHE I bl

—7%, HDL |3REHEE L D REDO IV AT 0 —
PIFAHER T 2 %E 25, BERELCEOAD
ERETFYrshTws,. 7KREHR Al & HDL 00X
ERREEATHD, cDNA 7 o—vhEhTw
29, 7HREA Al BEFOQEIRAE, RET
g 7 RES CIlL, AIV BEFCBHEL TEEL®,
I8EOT7 Bk s 7URISFREGEDT I/
B bt b FuRTF PP S NT243BEOEA &
LTHaha oL, 70l Y TCHEH22EDOT
JBEF ik a~N) v ABECARL, EEEsY K
EOEEC, FEEENY REQR FRRICHTEL,
TOBERMO T REREBLTLRHLNE LY
BbhhroTwnb.

23

EERECELRET 2V XEARBEREDh
i, RiEMEE v A7 o — VI (familial hyperch.
olesterolemia, FH)® R REMHES R B ME? 4 »
OEEEERENEENTWS . FH & LDL Y &7
F—DRBEICIVE LDL ME2ET3HEEBTHD,
DFREFEBESNLERN® 525, tholc
HY REEARBMEREC DL TRE BEETHTH
5.

AFROE 1 0BG BEIREEOFREICHEEL
FEENEELRE T D, LDL OFETRE
B B-100 8 XU HDL X E7XRER Alxow o
HIBEEVIN I £ 28E 7T % E M (restriction
fragment length polymorphism, RFLP) % B M0
TR EE L BEIRE(LED & R HIC B THE
L, BEBREES LU0 REAREEEECBEEL
7z allele #WE T2 2 Th3. —F, ERRBH
BREELEEEHT2HEENRL T 77 ¥4 A
F—DERBIHEELTWEY, £ THRROBET
Sreon2BETcInsD® RFLP 2WEL, &
RFBEECBL Y REARBERABERRERL STV

allele * T2 ZEDE20BNTHS.

N®E & UHE

.3 =®

DEIESRER 3 » B 2B L LERSTH & EEIK
BLEDZ VLI Y b o— VEBIEET 1218 2 R &
L. LEEBEoBMEERER, CEREL, O
HEBEZRO FRCETHL T, BElkER L75%MU
FoEERE IEULETAEARRAL. £, B
BIRELESRE LV oy b o— iR, BRERS
2, DEEES T VTAY —EETHED STT X
b RaEBWER L L, BIFME, BOEE, BE,
EERR, EEoFEIMbrwI L. &7, 3
v b m— VBB I I AR IE, BERRE RS L
WIESMEER2FSE ATV, ORI, B
RO MER T v A 7 o —)L 220mg/dl, M#E Y
ZYy &Y R 180mg/dl LFCHBZ L ELT:.

n. x5 &

1. &5F DNA o#l

WEREQKRBEIRIM % ethylenediaminetetraacetic
acid 2Na (EDTA) #HgEEH & L THRL, -20°C
wWTHREREELL. CTOXRBINEER CHRE

cholesterol acyltransferase; LDL, low density lipoprotein; M]I, myocardial infarction;
RFLP, restriction fragment length polymorphism ; TC, total cholesterol ; Tris, Tris [hyd-
roxymethyl] aminomethane ; VLDL, very low density lipoprotein
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Triton X-100 MBEEE® CTHUTO LI CESF
DNA »EBL72. £7, 320mM v a ¥, 1%
Triton X-100, 5mM MgCl, 10mM Tris [hydroxy-
methyl] aminomethane (Tris), pH 7.6 % & ¢ RUAE &
W THRMER ZEEIM S ¥, oW & 0B e L CHaMmEk
pEDHR. IhETOTT—E (YT, TAY
2 T, DNA 27/ =V« 70Okl A
1:1) T1E, LTI OORL A AV T INT N
=)L (24:1) KT 2R L, BRBRIC2Y / =iz T
BsEi. 2L TH SN DNA % 10mM
Tris, ImM EDTA, pH8 .0 ¥R L , 260nm BT %
EXREOHIEI LY DNA BEE2KRD I (E™wm=50
ug/ml).

2. Southern FZ VA7 7—

BEaF DNA Sug % 4 EEOFIREE®E Pst I, Sst
1, EcoRI, Msp I (&, R#B) 10—508M % E > T
12—24B5RAME L, 0.8% 7 Ho—A 4L (Pst I, Sst
I, EcoRI #{EDBE) BL U, 1L.5% 7 A a—RA 7N
(Msp 1 HLOBE) CTEREKEB %2To7. 20
Southern TP WHUTHUTDLICPI A7 7 —
¥To7. £7, WEHERTHROD 7 V% 0.5M KEbF
FU WL, 1.5M 38T MU U ABKICE LIS E
BTWoK DiRBEY, In®22EfT> & T DNA
PEHEER. RSV ERBEKRTAKER, IM
Tris, 1.5M #1t+ vV 74, pH7.4 OBEICIRL ,
NAMERTC2EO > DIRB LML, 2D% 5
X SSC (saline sodium citrate, 20X SSC o #8 i &

MBS P YL, 0.3M 27 vB3F MY UA)IK
TIEXVEE:, 15XSSC 2> TEHILE 0.2
um D= TENLT—R s T A NVIT— (¥a2TFA
Ey—e ozt EE)IKFI VAT P—L 7.
FIVRT DT 4 NS —RBERTREL 2,
EHEEE-> T80°CT IRHAA 7L, DNA %
BEE L7z,

3. Fu—T7OERK

7REB Al BEFOHIRER Pst | YIKTREF
O—rR7I X3P pUCS wiiadEhi-d D %
Humphries 5D 7V —7 (B~ ) —BRKE, 15
A) poRERRITL. IREEEILY Y LEY I
XD KIBE E. Coli K2 IMIOL #RIZ P T VY A7 & — A
d¥e. CORBREIO7ZAAVERL>TTIAE
F DNA %EUYL, HIFREER Pst I Y0MrER, 0.8% 7
Ao—AF VERKENC THEL 2. 2.2kb OWF %
DESL D@ (Vv bw v, A FUR) KKEFEE:
B, ME -B8L, Chz7KXER Al &7
RFLPHEO 7u—7r L. 7XEH B-100 #ETFD0
cDNA (pB8) # &7 7 A & F23» AR E
VY —FY Y =R 758L T Breslow 07—
Ty 7 27—RE, TAVY) SOREERT
7z. pB8 3 HIREEHE Xba, Msp l i X » THIra
% 1.8kb O&RS ¢cDNA TH b, 7REH B-100 &z
FO 3 BEREICHEMORSTHL. IhdbTHo—
AY NVELYKEE, DESl OWKIEE S THE - 15
#L, 7KREH B-100 #EF RFLP o u—7L

Table1l. Clinical features and serum lipid and HDL cholester-
ol levels in 64 controls and 57 patients with myocardial

infarction

MI (=) MI (+) P value
No 64 57
age (year) 57+13.8 57.5+8.2 NS
sex M F) 53:19 35:14 NS
DM (%) 50% 30% P<0.05
HT (%) 9% 19% NS
smoking (%) 47% 61% NS
BMI (kg/m?) 21.6+3.2 22.6£3.0 NS
TC (mg/dl) 185+33 204£33 P<0.01
TG (mg/dl) 12049 163£59 P<0.01
HDL-C (mg/dl) 44+11 38£9 P<0.01

Values are mean * SD. Diabetes(DM) and hypertension(HT)
histories are defined as previous medical diagnosis. BMI, body
mass index; TC, total cholesterol; HDL-C, high density
lipoprotein cholesterol ; MI(—), control group; MI(+), patient
group with myocardial infarction ; NS, not significant.
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L.

heDFa—7 50ng 2XNVFTFTA4hTRY
Y7 PeFy P (TIV YL Pyivit, ER) 2H
WTEREFR [a-¥p] T4+ CTP (AH) i THEH
L2.0—5.0cpm/u g DILFEWERFDO Fu—~T %Gk,

4. NATV Y FBE N TV 5L E—vay)

DNA *»BELA= o O —2R « 7 4 VF —
Z,50%KNVAT7 S F, 3XSSC, 20ug/ml &MY
BT DNA, 5 XFUNNVIME GOXT /AL RO
ERZ1%74+a—A, 1%R)YVE=—ntal
Y, 1%UYTNT V), BT FALT VHBEE
DEKI0m] LR TFIRF v 2Ny Z AN, 42
CeT2EEINA 7V A ¥ —varpiTole. £
DB OE®HRDIW, + 7T DNASOug LEH L.
cDNA5Ong R2#EMHICINZ, 12—24FFfH42°Ciz T
NATVTL - arvriToi.,

WLZD7 405 —%3 XSSC 2fv 5 SH=ER
TEHELL., 201 XSSC, 1% FFYLHES b
Y AHICTS0CLOA DB, 2 B VIRL, Zif
CTEMRE, —80°CTL2REM »w L 48D A — + 7
CETST7 4 —RHITL:. RHEENBHRFOKE &
OFHfiIX, 74 o— A BKRIKEI QK Hind I THINT
L7: ADNA 1 g 25¥EL L TRBRICOKEL, %
OB, SFEL:.

5. MIEEE DT

WNRE» 5 R1FBEREROEHEERICHEDL
- BRI VAFa—Aidd— b TCHO (/7 A
M, BER) B, MENV SV EY FERAZXI—}
TG (HFEE, AKR) 2AWT, BBV AT A
736—60 (H3Z, ®®) THRIEL /2. % HDL v A
FO— L, "N Y e UH Y ey TNV LB
B (v TAMH]) TEEL.

6. fErioE

HEEHALE I, XPRE, Student D t BRE, HEL
IEIW &3 SEBMTY #ER L.

15 ##

1. BHRELCS 5 7REAREFOHBRER
M % Bt

1. | (MI-)] BeE#iRELCERE [MI
(+)] BED—REEKRATR

MEERLEL C, BREBEE MI(—) BCEE
ol (p<0.05), Fh, HE, BIMEE, &,
IB#% EE [body mass index, BMI, & & (kg)/ & E®
(m)] WEEZRDEHo (F1).

MERI VAT o—VEBEE MI(—) 3 185+33

3

mg/dl CEHHEHERE) L, MI(+) B 204+33
mg/dl, MFE NV 7Y L) FEEE MI(—) 8£120+49
mg/dl iU, MI(+) # 163+£59mg/dl & Fhzh
MI(+) BB W THE (p<0.01) &<, HDL av
AFu—NEEE MI(-) 8 44+ 11mg/dl L
MI(+) B 38+ 9mg/dl £ MI(+) BZBWTEHE
(p<0.01) EETH- 7.

2. 7REA AICIl BEF T 2 58

7 RKEB ALCHI #B{EFi3HIREEESR Pst 1, Sat 1 4]
Wiz X D EREERTILBMOEN T 70~
N7 RES Al B#EF0 3’ TREOFBRRK
Pst 1D, 277 KEH CIIBEEZFD 3’ THichs
FEBRERER W Sst I OYIMISEMEL B 29 fod iz, Pst
I YIWr T 2.2kb (allele P1), 3.3kb (allele P2), Sst
I GOBF T 5.7kb & 4.5kb (allele S1), 5.7kb & 3.2
kb (allele S2) O & L CHRtan3 (K1).

ZhsD RFLP :EBEMRTEILEDFRIE & OBEEH

Pst | Sstl
kb
57 4
4.5 "
3.2 -
. PIRY P‘J’.’PQ PIPL .. 5182 Bpe2 8%
8is PSP R § s ¥
3 1 P PRri | i 1 i
apo Al gene apoClii gene
 Nns——|  P————
P2, 33
o 1 e 2.2
L 5.7 e 4.5 ]
$2 57 s 3.2 P

Fig.1. Restriction fragment length polymorph-
isms of the apolipoprotein AI-CII gene with
the endonuclease Pst I and Sst I. Southern
blot analysis of the apoAl-CIII gene digested
with Pst I and Sst I, and hybridized to a
®P.labelled apoAl gene specific probe and
restriction map of the gene are shown. Enz-
yme sites shown are P (Pst I), S (Sst I), and
the positions of the polymorphic restriction
sites are shown as asterisk. Alleles with
polymorphic restriction sites are designated as
P1 (2.2kb) and S2 (5.7kb, 3.2kb), without
polymorphic restriction sites, alleles are
desingnated as P2 (3.3kb) and S1 (5.7kb, 4.5
kb), respectively. The genotypes of each
sample are shown at the bottom of the
autograph.
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Table 2. Frequencies of restriction fragment length polymorphisms at the
apolipoprotein AI-CIl gene in controls [MI(—)] and patients with

myocardial infarction [MI(+)]

Restriction Enzyme No Genotype(%) Allele

Pst 1 P1P1 P1P2 P2P2 Pl P2
MI(—) 64 53(83) 11an 0 0.91 0.09
MI(+) 57 49(86) 8(10 0 0.93 0.07

Sst I S181 S1S2 3252 S1 S2
MI(—) 64 14(22) 36(56) 14(22) 0.50 0.50
MI(+) 57 20035)*  34(60)* 3(B* 0.85 0.35

* P<0.05 when compared with control group in a 2 X3 contingency table.

Xo?=7.885>X" (0.05) =5.990.

Table 3. Distribution of combined haploty-
pe of the apolipoprotein AI-CIl gene in
controls [MI(—)] and patient group
with myocardial infarction [MI(+)]

MI(—) MI(+)
Combined haplotypes No (%) No (%)

P1P1S1SL 13 @0 18 (@2
P1P2S1S1 1 (2 2 (D
P1P1S1S2 28 (43 28 (48
P1P2S1S2 8 A3 6 A
P1P1S2S2 12 a9 3 (®
P1P282S2 2 (D 0 (O
Total 64 (100> 57 (1000

PRET B0, RIBMOHEERESTH, MI(+) 8
LRIMEOGCREBERF L 2O BELR, MI(—-) B
DT LY. 2 OFRIZE 2R L. Pst I
T EEETH PIPL, PIP2 B s i, ThoHBEE
FROSMIE MI(—) 80 P1P1 5341, P1P2 114z 5t
U, MI(+) BTix P1P1 494, P1P2 8@ITH o 7.
WHHETEEFO 4% 5 U allele P1, P2 0 5
FECELEESRTD o T,

Sst 1 Y787 i3 & 57 S1S1, S1S2, S282 »388% &
he. ZThoBEFREOSMHEIX MI(—) B0 S1S1 14
Bl, S1S2 3641, S282 14#liz L, MI(+) BT
S1S1 204, S1S2 344, S2S2 3#ITH 7. FEER
TREFHOAFEIEBECE L > T2 (p<0.05).
s, MI(-) B b8 LT MI+) BTREREKR
allele S2 O HBRE I Dz dr - 7z

Pst 1, Sst I 1l RFLP %A &b €z H—iEE
FHBEA (haplotype) 2L TH 2 L (£3),

el TC G HDL-C
300 *

200

100 A

PIP1 PIP2  PIP1 PIP2  PIP1 PIP2

Genotype

Fig. 2. Comparison of serum total cholesterol,
triglyceride and HDL cholesterol level in
genotype P1P1 and P1P2 of all subjects.
Triglyceride level in P1P2 group (19 cases) is
significantly higher than in P1P1 group (102
cases). There are no significant difference in
total cholesterol and HDL cholesterol level
between P1P1 group and P1P2 group. Values
are mean=*SD, *P<0.05. TC, total cholester-
ol; TG, triglyceride; HDL-C, HDL cholester-
ol.

MI(—) B, MI(+) B & & PIP1SIS2 BB B O E
\» haplotype T® - 7243, PIP1S1SI & MI(+) B
i, PIP1S2S2 i& MI(~) B2 %\> haplotype TH -
7z

3. 7RER ALCHI BB T 2 L8 & ik
fEE & DBEE

MI(—) # & MI(+) Brabe 12152 » TH
=78 P1P1, PIP2 © 2 B2 530 T, MEEE,
B, HE, ERFEOEEERELL (M2). miE
BavAFuo—n, HDL aVv A Fo—LiEE, Fi,
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ME EREOAECOVWITHRETEEE2ROR
Mmolept, MENY TV LY R P1P1 #£ 134+
57mg/dl izxt L P1P2 171+ 54mg/dl & PIP2 T
HE (p<0.05) (<% <, AR PIP1 B 21.8+3.1
kg/m2izxt U PIP2 $$23.4+3.0 kg/m? & PIP2 BT
HE (<0.05) wBEETH > 7. BEFH SIS,
S182, $282 O 3 B A THER, MIBRE, BHE,
BE, BREOEESRE L (K3) 2, 2ho0l
FrswT3HMTEEER 2R Do,

4. THEABREFCHET 2SN

7 XEAB#ETF I HIFREE Eco RIGHTCL DS
AMETT I LSMSNTNEMS T g7 W&
EBEBEZEFDEBEO 7V ¥ ®HIC site polymor-
phism 3% b, 4154FHDT = /BRI L Y L VBRT
HiF Eco RI W T 11kb O Hk (allele
Rl LT, VyrThiiFEEmahd 13kb D WA
(allele R2) & LTHRHE &N 27D THS. £, Msp
1 gFoHe. 7HEABRETO 3 THEMRE
WA — K 4% B (insertion-deletion polymorph-
ism) b3 B 7o 0™ iz 2.5kb KO WF (allele
M1), 2.5kb LA ED¥i R (allele M2) & LTHBan?
(E04).

Z# 5@ RFLPs k BEINRIE(LEDRIE & 0 MEY
BHE LT (£4). Eco RI YIlCikBEFE RIR],
R1R2, R2R2 psgE» sz, Z NSBEFROSMHEIE

mg/dl
300 -} TC

S181 $182 §282  S18t

W

MI(—) BTik R1R1 58%1, RIR2 6 #ll, R2R2 04
-, MI(+) Bk RIR1 5281, R1IR2 44, R2R2 1
BTH-7. MEMTREFROSMLR S TIT allele
Rl, R2 o HBAECELEEZRIRD sk,

Msp I 6087 TiEEFH MIMI, MIM2 B3R89 61
f2. ZHRSBEEFRIOSME MI(—) D MIM1 56
B, MIM2 8 flicstL, MI(+) T3 M1M1 5341,
MIM2 4fiTH-7:. MEHMTREFEOSHLS
Tz allele M1, M2 o HESBECHELEERZREDS
nizdroi.

Eco RI, Msp I §1¥r® RFLP 24 &b ¥k
haplotype ##5 L T4 3% &, MI(—) B, MI(+) B¢
3 RIRIMIMI #5& b SHE DOV haplotype TH -
1z (3®5).

5. TREABEGEFET2LEM - MBEEL
O BEE

MI(-) B MI(+) BERAbE121ICOWTHE
ZF B RIR], RIR2 @ 2 ¢, #EEFE MIM],
MIM2 @ 2 B3\ CHly, MERE, EWHE, #
= EEROBEEZRE LY, WIhOoRFsL
THHHEMTEEEZE 2RO o 7.

6. HEBEITC L 57 REH Al EEFBLUVT
FEABRGFICHET 2 SR - BEIRBELE L OHR
H

B OEREE & 2 064f L IR LBIEREE

1G HDL-C

-— ST

il

8182 S252 S181 §182 8282

Genotype

Fig. 3. Comparison of serum total cholesterol, triglyceride and HDL cholesterol
level in genotype S1S1, S152 and $2S2 of all subjects. There are no significant
difference in total cholesterol, triglyceride and HDL cholesterol level among
S1S1 group (34 cases), S1S2 group (70 cases) and $2S2 group (17 cases). Values

are meand= SD.
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Table 4. Frequencies of restriction fragment length polymorphisms at the
3’ end of the apolipoprotein B gene in controls [MI(—)] and patients
with myocardial infarction [MI(+)]

Restriction Enzyme No Genotype(%) Allele

Eco RI R1R1 R1R2 R2R2 R1 R2
MI(—) 64 58(9L) 6(9) 00 0.95 0.05
MI(+) 57 52091 4N 12 0.95 0.05

Msp I M1M1 M1M2 M2M2 M1 M2
MI(—) 64 56(88) 8(12) 0 0.94 0.06
MI(+) 57  53(93) 47 1I()] 0.96 0.04

469

HI¥E RIRE WIRZ

) i) . R1
: i 13 ; R2

Fig. 4. Restriction fragment length polymorph-
isms of the 3' end of the apolipoprotein B
gene with the endonuclease Eco RI and Msp
1. Southern blot analysis of the 3’ end of the
apo B gene with Eco RI and Msp I, and
hybridized to a *P-labelled pB8 and restriction
map of the gene are shown. Enzyme sites
shown are E (Eco RI), M (Msp 1) and X (Xba
I) and the position of polymorphic restriction
site is shown as asterisk. With or without this
site, an allele is desingnated as R1 (11kb) or
R2 (13kb), respectively. The triangle indicates
a region between invariant Xba I and Msp I
digestion sites that varies in length because of
an insertion-deletion polymorphism. Fragments
shorter than 2 .5kb are designated as MI,
fragments greater than or equal to 2.5kb are
designated as M2, respectively.

ST, BrI21Bl 2 g, MR L A F u—), i
MIZVeY ¥, BEE, SHOKRBLT -5 2T
£9, HDL av R Fu—AVF—3 %2 bk D Z0E
Bz k> TB%TOLEL, 106 4DTN—F 15

Table 5. Distribution of combined haploty-
pe of the apolipoprotein B gene in contr-
ols [MI(—)] and patient group with
myocardial infarction [MI(+)]

MI(-) MI(+)
Combined haplotypes No (%) No (%)
R1R1IMIM1 51 (79 48 8D
R1R2M1M1 5 (8 4 (D
R1IR1IMI1M2 0 (o 1 (2
R1R2M1M2 7T AD 4 (D
RIRIM2M2 1 (2 0 (D
RI1R2M2M2 0 (O 0 CO
Total 64 (100) 57 (100D

Ui, i, BOUERE, BE, BREOERE, Mk
DWTORS, 7HEA AICILEETEEMEIC LD
FiFs5h 3 PIPL L <k PIP2Z oK 4, SISL
S1S2 BB ix S282 LB 3RS, THEH
BEEZFZEFELLDAFS NS RIRL & LS i
RIR2 (R2R2 %2 &) 2 X4, MIMI1 %7243 MIM2
EATONE 2RAGREBEELR. TASIMEHOEN
BERIC L - THEHERBELEORE 2 HANT 2100
SEBBIT 2 RE IR 2HO TR L.
BEEORTFEHRE L THRIFLLHEEL ER. &
BotxHEDM, LUFELR 05101 L, miFika v
AFo— A OHMEIZ0.888, MEFY 7Y &Y FOD
FERELE21.088, HDL 2 v A Fo— L OB
0.744 K&fEER LA (B5). FTHHEI LT
o —)Lid 4 7 — 2 & o TEREER I B EIIRRELE O
FEWBE L TWws ZENTREN. £z, THRER
Al, BEGTWEEL L0 FTIE Pst 1 YIM
(P1, P2) 12 & 2 @EFEIOMME0.720, Sst 1 YIkT
(S1, S2) iz & 2 EEFROHEREL0. 791 & LK &



470 &=

wi{E% ¥ o708, Eco RI 478 (R1, R2) 2 X 25&(&F
A FEBEELO. 070, Msp I 787 (M1, M2) iz & 3 BET
BOHMIN0.439ThH Dy, 7HREHBREFEEMD
TEHIRECEREANOBEES /N Er 272,

5 D13ETFEBE L TR L7 2 BOERES
#HRE 6 WwRT. MI(—) B CId#EBAL0.00~1.25iC
SET0%BAHE L Tafed izt L, MI(+) BTz

High
HDL-C

Low

Low

High
Low
TC
High
MIM2
MIM1

RIR2
RIR1

5282
S182

S181

P1P2
P1P1

-0.5 0 0.5
Correlation ratio to myocardial infarction
Fig.5. Values of categories for the correlation
ratio of total cholesterol, triglyceride, HDL
cholesterol and apolipoprotein RFPLs. Quant-
ification 2 analysis™ is a form of multivariate
analysis. Parametric data on BMI, age, TC,
TG and HDL-C concentration are divided into
four groups from low to high, according to
their values. The analysis is done using these
five categories and the other eight variables
including sex, hypertension, smoking, diabetes
and four kinds of RFLPs. Ranges of the
correlation ratio of total cholesterol, triglyc-
eride, HDL cholesterol and two RFLPs with
Pst I and Sst I are higher than the value for
the all items.

B

BAEL—1.50~—0.501235f61% 233 L THY, Th
& 2 BRIC B W TARBLLE/NT A= L LI DRIE
EHICRR- TV, SEREL - BERBELEOR
MEF (FEE, SMERE, B8, BRRE, 42
W, TREABGFSEMNEMZ LSEEBINT, i
R L FEIRELEBERR S & .

II. BRESE - 7HREAREFSEROR

SEFOT LV ERFBEEE T 2498 LERBE O 2w
EEmENEERAERHMEL, 7 REORETFSEN
LEEE VN VO BRI 21T o 7.

EASMmAE B 32f4, Pst I YTl 7 REH ALRRE
F# P1P1 2641, P1P2 6@zt L, $ERFEE4HIT
i P1P1 42451, P1P2 7B TH -7z, ERSIIEEN R
rERREMN TR TR CEREERR Dok

(*6).

25 -

20 1

Percent for correlation ratio
o
1

3
Correlation ratio to myocardial infarction
Fig. 6. Percentage distribution of two groups
with or without myocardial infarction for the
correlation ratio. Correlation ratio for each
case was determined by the Quantification 2
analysis based on the 13 factors (BMI, age,
total cholesterol, triglyceride, HDL cholester-
ol, sex, hypertension, smoking, diabetes
mellitus and four kinds of apolipoprotein
RFPLs). The distribution of the correlation
ratio is clearly different between MI (—)
group (—0—) and MI (+) group (- O--).
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Table 6. Comparison of lipid levels, body mass index, age and sex in genotype
P1P1 and P1P2 in normolipidemic controls and diabetic group

Age . TC TG HDL-C BMI
No (years) Sex(M:F) (mg/dl) (mg/) (mg/dl)  (kg/m’)
Control group
P1P1 26 54.5+14.8 17:9 171£25 10429 447 21.7t£2.4
P1P2 6 52.5+12.5 3:3 165%21 126£27  41+8 24.0+£4.7
Diabetic group
P1P1 42 58.2+11.3 30:12 200%35 13716 43+13 21.4+3.6
P1P2 7 52.5+12.5 5:2  230%26* 184442  34x7 23.0%£2.7

* P<(0.05 when compared with genotype P1P1 in diabetic group.




7R Y REERETFOHRERIN L WM

Wi EREIMAEST R L BRFEEE N TR BV THE
EF® PIP1 & PIP2 0 2 BRI CMEER 2L A 7 0 —
B, mERY V) ¥, HDL av A7 o -1 %t
L (R6).

MR T v R T 0 — 2 D T RS U SR B T
P1P1 2 171+ 25mg/dl ic 3¢ L P1P2 B 165+ 21mg/
dl L ERRD RS2, BERFE T P1P1 3200
+35mg/dl izt L P1P2 #£230+26mg/dl & P1P2 ##
THE (p<0.05) KEEE Lo, MENY 7YY
FizoW TR IERMENERHT PIP1 # 104+ 29mg/
dlizst U P1P2 B£126+27mg/dl & PIP2 BETRLE
EERRLH, BREHTI: PIP1 ## 137+ 16mg/dl
w3l P1P2 #£184+42mg/dl & PIP2 BECHEEE &
AEAMRH -7, HDL v AFo—niz2dw i,
FRemmE s BEe T PIP1 Bf 44+ 7mg/dl oSt L
P1P2 B41+ 8 mg/dl ¥ PIP2 TR REMERLL
8, BRWE T PIP1 B¢ 43+ 13mg/dl XL
PIP2 #:34+ 7mg/dl & P1P2 BECEE% & 2 HMAIK
bhoiz.

Sst I §0Mr 7 REH Al #E{zF & S1S1, S1S2,
S2S2 OB W ERRMEN BTz ZN 8, 19,
5z L, BERRRETIZ10, 29, 10AlTH D, EE
MR RRE L RTINS BEFHOH
FHREECERES2TD o (RT). £/, BETF
& S1S1, S1S2, S2S2 O 3FMC B W TMERT VA
Fo—), MEMY 7YY R, HDL av A5 u—
WYRVEZHEREELRD L7z ERT).

% 3

BERBEEORE, #BCBEE T2 ERETFOH
Ty, VREBARBEREICIBEHERBAKE CHE
5Ltw2" @MY REARBEEED ARE
BThr2REMBEIVAFo—LimfEk LDL V&7
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S —BENRFORETDH LM, TEREL LS TFEE
FWFEEE AT LDL )& 77 —0#Es B A
Em DT, BEY) v 7Y —OEERET 2B
T3 ETHARBE MR 2o of® bEREZ N
Tw3. 20oMoES TEhiacBEE) REARBE
BECOVWTE, BEFORESH,MICS ALY
O® b H2H, BERBEEORECES T2 Y RE
BREEFEEOR TR FH DA cEERTRBEO O B8
Hu. Lo T REARBEEEOEENER %
FETR O, TREHBETCEEL LHIRESR
Ul % Bt (RFLP) 2 M3t 4 3 & & B RFA IR AT
XY ERE LR R TLARRAETE, TEIRE
LED—RFRHCOLNLTEEYDH 20 E
BWHLLEDbND.

7RER Al HEORBERTEE 2505 HDL *
BELT, TOREREBETE NV 7Y ) FIZBAT
VREHOTEEATHA7 KEH Cll BET LB
By a® 1983ELE 7 REH ALCHI #{EF i B
L7: RFLP O#M&ENERENTE Ty 379, HIfR
B2 Pst1 12k 3 RFLP 3 7 REH ALBEFD 3’
THROEBMRED 1 EEE(LICE T < site polymor-
phism T7XEH Al Q7 & /BRI BEEL 52 %
v, 2@ RFLP r @EIRBELAE £ OB Ordov-
as 5Pk o TEHES N, FRIC LT P2 allele
HIREEROFUT COMBEELRE L TR
0.170CH B DicxtL, WEHTIE0.02THD , L
BEBETHEE (0<0.000D) &<, LHHEERT P2
allele %8 ¥ 2ER12H O FT 8 Fln R EMHE HDL
METH- 7. &5 P2 allele I2fHE L /- REM(E
HDL MEDRFRVOBEL SN TR I ens, &
HDL MEDKRRIE S TH 25, = 0—Hizid
P2 allele LEBEL DL EEN T2 EEbh3.
LoL, #0BOMETIZZ O RFLP & BEIREL

Table 7. Comparison of lipid levels and body mass index, age and sex in genotype
S1S1, S1S2 and S2S2 in normolipidemic controls and diabetic group
Age . TC TG HDL-C BMI
No years) M) o/a)  (mg/d)  (mg/d)  (eg/md)
Control group
SiS1 8 56.3%£14.8 8:2 156+£21 113+£27 42+9 24.31£4.0
$1S2 19 52.7+15.7 127 171+24 10672  43%8 21.2%£2.3
5282 5 57.0x15.1 2:3 18620 107+26 45+6 21.6£2.3
Diabetic group
S1S1 10 57.9+12.4 6:4 205+26 148+54  44=£8 21.1£3.0
S182 29 58.1%11.4 22:7 205+38 143+£74 41%11 21.3£3.1
$282 10 60.0+12.7 7.3 203+37 140+49 43%13 23.1%4.9




ErOBEEBEOHERP - ETEHD™ L 5D
BoE D LIRERERICE> TR,
SHORNTREFEAZHRELIZ LD TH B8
P2 allele & EEIIRE(GE & OEBFEIZRBD Sz h -
j=. LoL, P2allele 23 2ERTIE P2 allele %
BanWEMLEELTmENY 7V &Y FEE, B
WBECEHWCEREsREE2RS, HDL av A7 o—
LEESEEEATH - 7. Paulweber 5 P2
allele #5742 EHT HDL 2V A Fu—VBENE
BTHs I LE2HMELTH Y, P2allele IZBIIREE(LE
EhhhRTuwEERE > bOLEIOREL .
—7, %IREER Sst | YIfic &k 2 7 REH ALCI
HWEFO RFLP k2w Tit, CIEEFD 3™ THO
IHEFRE Yy v 72Y) CEVETEER
BTHhY 7EEANEEBECRELRIZFERVY
DATH L. SEOEETIE S2 allele ) HIRIERE 30
RREE0. 501z bbB L C R BIMRTE(LEE R B 3 23 T0.35
HE hd» ot ZOBRIZTODRATHRREKED.
—2i% S2 allele DHBSHEEIRKOBELELE
R2ETHS. S2allele HEFEEXHFRAERNREL
- A E D RHE .50, Satoh &% DFEE0.34, PEAZ
SR ¥ U7 B0 4751 L, BRR T OB S
73 S2 allele HBSEREIX0.0222 > L0 1LZSAAL T
W3 (ES8). IV EDEKIBWTIE S2 allele H
R SR EIRE(LE S BEIRUAN O BIRELEEE

2

TAHHCEVORL, SEORME T TEERE T
FETABECOBVETHS. ThEDERZO LT
X Rees 5PMREL TWB Z L 20 RFLP it
BAEEREZ RS TRUABENTELVERDbNRS,

S2 allele DSPEE VARV RIRTHE IO THE
FUZV ) FBEREASELLORE™ R, %
EMESEERMED—iIc S2 allele LEHEL- 4
OMBYZDHMFEN V7Y ) FBESLERT2
EVRSERENND . SEHOBMETIHREFR SIS,
8182, S252 O I MM BV THELV RNV ICERST
wixhol. WHABAOZTELBEACBOTRIO
RFLP 87 28 ETF RO 3R Rk, S2 allele Dfgg
BECRIZTEECOVTHRKLELZ STVRIH0
riEEENSE. QEXDVHEACEW T P2 allele
FEOMER, WAL 2z Sl allele 2/ OEMNTH
BEIffE, BEIIRE(LAE * FAET 2 IRV B L
5N5.

7REH Al 7 REH CIHLILKRMBEBROEE v
AFU—LEIAT VT IROMBEERTHIV YT
Y e OdVAFE—NVNTYNDNTI VAT 2T —¥
(lecithin cholesterol acyltransferase, LCAT) Q¥
WEERRIZLTWS Z s 7 REH ALCIL &R
FHMMEr LCAT EHOMELRET L HRE™ 05
3. FhictnidmiEa v A7 o — VEBES LCAT
Ei L ERL, 2o RFLP tm#Eav s

Table 8. Comparison of allelic frequencies obtained in previous studies

and in this work

No P2 allele 32 allele

Kessling™ C 70 0.12 0.06
Ordovas® C 123 0.04

P 88 0.18 P <0.0001
Ferns® C 52 0.07 0.02

P 57 0.03 NS 0.12 P<0.02
Hyden* Cc 38 0.06 0.05
Paulweber® C 118 0.06 0.11

P 106 0.03 NS 0.10 NS
This study C 64 0.09 0.50

P 57 0.07 NS 0.35 P <0.05
Rees®™ C 88 0.04

P 61 0.12 P<0.05
O’Connor®® C 50 0.02

P* 49 0.12 P<0.02
Satoh™ cC 82 0.34

P 69 0.32 NS

P values are comparison between control and patient groups in each
study. C, control group; P, patient group with coronary atherosclerosis;
P*, patients with extracoronary atherosclerosis; NS, not significant.
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o—VEENEELTVWBRI NS, TheD
RFLP i Zkiyww LCAT EHICRIZL TV 3 L iR
SFTwa. ZofSE, HDL R#@ica v A7 o—
Ve L AT VEEXEEM (cholesteryl ester transfer
protein, CETP) OB #H sz 3, 2 OfER
EFORE» S CETP ORBEEZEUCRERER
HDL fE%* BT % h TEEHEF B|ES .
AfE~T DEEHEIC BT HDL REEE ST AL
Twa Y, SHRISEBRE(CGE CBEEYT 27 REDH#
EFSWMOHSE I LCAT © CETP BEL
RFLP d &0 R BLERLZZ L Bbh3.

7 4% B-100 12 LDL 07 XEEADO KIS % 5 o
AEEMEEHATIDL V79—V A FThH
29, SE#HEL:HIREER Eco RI iIck 5 RFLP &
IDL V&7 —t DEEMADEBTT KEH
B100 07 3/ BEFCER 2 b6 THHEETH
D, FESNV—7 (t/z) 8 [antigen group, Ag
(t/z) polymorphism] & Z® RFLP @O —E® R &
hTwa s, 7REHR B100 0FEMER & B8
PREBLTVWAEEZORS. BKOHETIE R2
allele o HiBISE B 5 5 BARAE (L E <0 ARAB BN ARIE(LAE 12
BUERESN T2, SEORML Y HEAT
iz R2 allele @ H IR N EEIRBE(ER T b MEE
THEKOME L VEMETH D, BEIREEILE & OB
BRTEWTHD, 20 RFLP ik BEEIRELE
EHPBPDRTVBIN—TEHET 2 ZLIZRBTH 2
cEbha.

—%, 7REH B-100 O#HIfEEEE Msp I 12k 3
RFLP i3 3’ TFTH D insertion-deletion polymorphis-
mTHY, 7REBB-100 DRRAMES L T3
EHESRL TS, Hegele 523 M2 allele 25738
RECETERCS VW EHREL TV 3205, SHEHOME
LD BAEATIE M2 allele 0 IR E 2B U TREEIR
BGER, MEHEMcCEEEZ2RY 3, EERECE
DREN <~ - LTHRATHL LA R, 728
2O RFLP 12 6 D 7V — F i b3 h 3992
ERLRARABCIERTHE LEDbNRS.

BE7 REH B-100 BEFBET s HEHD
RFLP %F 7220010 fEHT & D M#ER I L A F 0 —
VREE, EBIRREEE, BEWE L 2o RFLP 0
EORRE s, 2hcEhE, BRIV RT
O—LEDFHE 7 REF B-100 0 7 3/ BES3611
% Msp I iz & % site polymorphism)/4154% (& EH#&
#L7% Eco RI polymorphism) 287 L F =2 /Y &>
DFE16mg/dl, FAF =V /T NF I VEBOBE 252
mg/dl THY, Zh5DANF uFEAETIEOHME

BAVATu—LBUBETSDTHSE. Linl, 7
REQ ALCHLEEFCBE YT 2 RFLP Ak, 7 XEH
B-100 Bz T T2 RFLP oW T b S EDERE
% Aburatani 5POHED I I ICHEAZ BN TR F
DOAFMNELBZZems, TOBREEZED ML
WwEBEbLNA.

EREEZNEEEHRBECEORBRETFCH 2™
28, BRBCEHT 3 ) REAREE L EBIRE(LE
RREs g2 &z 5. BERECEHTZVRE
HE®EODFRAIE very low density lipoprotein
(VLDL) o E4 T, v4F+ > MY XEBHDOHM,
LDL OBEROFEMREC L 2 RBOBER S
B THB. BITH, VAFMNYREHRIVAT
O— ) IZE AT VLDL & & AEBNEET 28
TRIB(LREEN Y REA® THY, *OBERIEETDH
3. BEERFTIC B3 EERBELEOR I, FEREERR
EORERBELE LB LTZOFEMBI RV
EVPFHIRUAOBRBLEREH LT L2
THB. Lz > THRFERE B CL R Bk
BHEORELPTLECHETERNTA L LE
BETh5.

Trembath 6% IERFREM 2 NREC7 FEH
ALCII SB{ZF B3 2 RFLP 2L, BRRICS
BLAE MY 7V X)) FIMGEOFICIE S2 allele & 3&E
BELb O DB LHRE L. SEHOKMETIX S2
allele Tiz7% <, P2allele i2EHL-F LV 7V &Y
FME2FD, BREOGEELZOEREEEZ LD
ELTWwi-. P2allele & U REERBREE L O
IR 7V —FIC B W T LD S0, BRR
BETHEBINZIL» S, EREENCEHT2Y
KEARBMBEEOERDO—D>L LTEENHL LR
b,

&

TEENARIELREEGIS7H], BENWREECEER B L 2\ o5t
64BN DWW T 7 RER ALCHl BEFB L U7 K
EHBEMEFCHET 2 RFLP 2L, UTo&H SR
2B, £, FEREIEFI49F) & IERE MAE 3 B8 324
ZOoWTEBORE 21T,

1. #IfREE% Pst [ 1ok 2 7 #¥EM ALCI&EF
RFLP T P2 allele 0 AR 13 W BIRIE LB & 1HE
HIEEEELXRDL o7z, P2allele 257 3 ERT
i2 P2 allele O WESLEELTOENY 7Y 2 Y
FEE, EEECBLIEBCEETH-

2. HIfREEE Sst 1 0k 37 KEH ALCII BETF
RFLP T S2 allele D44 13 WEIRFELEEC 38 T

8
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BHIOERC kb, REOME LB L TH
DBERIIFETH D Z L, MEEL b S2 allele DHIFE
EHEWI EL D20 RFLP ML T AEENT
mwani.

3. %IfEEER EcoRI, Mspl 2 & 3 7 FEHBERE
F RFLP TREEBREIES ) REAREREEE
OEERES Lo /2.

4. WEEHTIR P2 0EETCHREVRVZERESR
Doz, BREHETE P2 2F 3 2E6TILE
BorvAa7o-VEBECEELRER2RD. -T
BRECEHT2VREARBREECT XEH
AI-CIl :B{5F RFLP oB&E» TR ENT:.

| [

FaEMZ 2 WA, HEE, HEM2HL D % L BT
HEHEIRICEER 2 HEERDLET. £/, AFEEY
FE D EEEEE  CHRRES £ L SRAYEEEAREY
EOEEMEEERR O SBEERDLET. 05K
5 IHARIEE 2 L LERAFEERE_ANE—HEE
DOEMLCFE VI LET. HEHFICETs2EEE2EE L
e IRKFEEZ G E EREMATIREE, BELEMICD
W IR 2 B o 1B R P RRBEA R A F R R
BRUBERBI L —7OEEFCERHBLET.

%, AW~ E0EEABRBELESRE, HEE
WREE(L RREFI63EFE A RIRS, 30|, HILEHFHERRA
FERE, EREAFBRFERBIT—7v 3 v B L
THRELR.
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Abstract

The association of a high level of low density lipoprotein (LDL) and a low level of
high density lipoprotein (HDL) with the incidence of coronary heart disease (CHD) is well
established by epideminological studies. Serum lipoprotein levels are under the influence
of genetic factors. To clarify the genetic background concerned with the development of
CHD, restriction fragment length polymorphisms (RFLPs) of apolipoprotein Al (apoAl)
and apolipoprotein B (apoB), the principal protein constituent of HDL and LDL, were
analyzed by Southern blotting, in 57 patients with myocardial infarction (MI) and 64
controls. After Pst I digestion, allele P1 (2.2kb) and P2 (3.3kb) were detected by the
apoAl gene probe. There were no significant differences in the genotype distribution
between the controls and patients with MI. The triglyceride levels in cases of genotype
P1P2 were significantly higher than those of genotype P1P2. After Sst I digestion, allele
S1 (4.5kb, 5.7kb) and S2 (3.2kb, 5.7kb) were detected. The genotype distribution in the
control group was SISI 14, SIS2 36, S2S2 14 and in the patient group, S1S2 20, S1S82 34,
§2S2 3, respectively. The incidence of allele S2 in the patient group is significantly lower
than in the control group. It is considered that individuals with allele S2 have a tendency
to avoid MI. Unlike the previous reported distribution of S2 allele in Caucasians, the
incidence is higher in the Japanese. This difference may be due to a racial difference in
Sst I RFLP of apoAl gene between Caucasians and Japanese. Using the 3’ end of the
apoB gene cDNA, allele R1 (11kb) and R2(13kb) with Eco RI digestion, and allele Ml
(<2.5kb) and M2 (=2.5kb) with Msp I digestion were detected. There was no association
between these RFLPs and MI. To elucidate the influence of these four RFLPs on
lipoprotein metabolism in diabetic patients, who have been known to have various
dyslipoproteinemias, 49 non-insulin dependent diabetics and 32 normolipidemic controls
were analyzed. In the diabetic group, the serum total cholesterol levels in P1P2 cases were
significantly higher than those in P1P2 cases, although the lipid levels were similar in the
two groups with or without P2 allele in normolipidemic controls. A Pst I RFLP may
relate to hypercholesterolemia in diabetic patients. It is concluded that RFLPs in the
apolipoprotein Al gene are useful as an indicator of the genetic factor for dyslipoproteine-
mias in CHD and in diabetes mellitus.




