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L&, AVAT YL AT IOVEREENE (CETA) RIBEE TR, FHIL-2
vx%n—w&@ﬂﬁﬁ%wén”‘:@ﬁ%@%ﬁﬁﬁ%@{ybuy
HOATFLARF—H A FOGLNANDRERC L HCETPRIBEETH B
TERHREL Y, CETPRIBEDO S EESETIRE L WiSHDL-CILEE % 53
b, MFVABEQRABIRELHEZFZILATOIRN, ATOHEEHEKETO
BEERHEILTRV, (ETPRIBERDLDVBEECBVTOEEREhTHWAER
THHY, bBAEC BT SEIDL-CIAER B 5CETPRBEO HEHIEE
HEBRBLE L OBRREKODDIEZATHIN, NTRESHEOHE
ELWMC R BEFZHBATARTHD., SH. Be&~ToEREE22
W 2EDOEIPREFEEDOAI ) — oV P HERPHREL. 20BEKE
PHALHICL L,
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(DNTFoEEEO Y AEARMEELRFE T2 ed ., (EIPRBEORK
FRTRPEERCELL, HRCTEELEC LY REQMNZIT- &,
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F—% A PORERPHLHXZ T 5102 DEL #polynerase chain re
action(PCR) TR L ERERETREEC TAToERE., FEHEAHF
DEWEITo LY, MFECETPE O FIE RHCETPE J 7 1 F — L Hi{k (TP2)
PRAWERIARETan Y7 KREOA Tal 18I OB ATHEL 2%,
Q) bHEC B SCEPRBEATRTRA—BEORGFEREC LD %
BT 2D, FRORLIPOFEESEHCCEIPEEFONT R R
17 OKEZITo R,
Qb AEC B SCETPRIBIECHE LR T S0, MIFHDL-CAH60m
g/dIALDMB ORI ERRIE, 1 VIR VILOREROFRE B
L. ZROBRFOLD ., PCREFIAL TH L WHIRBE R UM SBAL % 1F
BT SEERAIY =V T HEERELL, 1YY 130FLD]
41 AF7S54v—E4 v brv14Dld | BATS 5 4 < —TPCREFTV, H R
DdH BB EENde IHIRBEOVMIIBLNTE D LS KREREL &,

14 T A : 5'-AGC ATC TGC CTT GTG GGT-3’

14 1 B47: 5'-AAG CTC TGT CAG CCT CGG CAC CCA GTT TCC CCT CCA GCC

CAC ACA TA-3"

PCRCIEIE & h -DNA%Nde I TUIHi{%. 3.0%NuSieve 3:1 agarose gelT
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(DCETPRIRED V REHRE ot

CETPRIBEBZOV RBHOEERENEOEREEZRICTFL Iz, &%
ESGOILbhoEEI VAT o— A0 kI VAFYALZATA(CE) R
0.93mmol/L & 3. 28mmol /LA T A&k, R LIV ERCEETSH-
(p<0.01) . BEREE (PL) DA T O EEE, WBERLOE, oD, FY TV
74 FMOWRHEZETL Tz, N7 rEA{EOIDL-CERX 1. 48mmol /LT
FRANBERS IO ERMBEEONBHEOL. 27mol/LE 1. 2Inmol /L& Y
EHLTEVE, FEZEADS5hkbh ok, L L., HDL-TGRIEE LD
ETF L Tk (p<0.05), VLDLAY BTk, s E#ESFETUC, TCEPLOEMMN



Hohi-H, CEoEmisshishot, IDLOETR., FSEEEETCE
DETHRED S5 h iz (p<0.05) .

ZFVREBEAHEHOREEAREZHRIL 2 (F2) . FEHESETIR, VLD
L& IDLCEC/TGHL @& T, HDLTIXEC/TGLE DEMAERD Stz (p<0.01) o
ANTFOEEHETR., IDLOEC/TCHARAARNBE LV EECETL T L
(p<0.01) ,

miFECETPREE &Y FEOOEERE B L CIREMR & OHBBEE R &
L& (£38) , VLDL-UC, VLDL-TG, VLDL-PL, HDL-UC, HDL-CE, HDL-PL{&CET
PEEEDA OHEEH (p<0.05), IDL-CE, HDL-TGIXCETPE HEE D IEDFHREE M
Bo5hk(p<0.05), BBEMAL & Tk, IDL-EC/TGH A3r=0. 843 (p<0. 001)
EIEDAHBIA, HDL-EC/TGEE A r=-0.739(p<0.001) L A DHEMRED Sh i,
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BhERETIEDI, CEIPREGEFONT XA 7% 4O LR (Tag
1A, Taq IB, BamHI, Stu ) THEL k., FROBL BP0 REERED
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>,

M EHDL-CEA 120ng/d1 B Tk, 21HH8BIBR REFERE, 6HINRNT
iEAET, REBRCFOSEERLNTH > (£5) . HDL-CA3100-119
mg/dl CORE#E=FHEZLY. 80-99mg/dlTix3%, 60-79mg/dI TRINT
Hol, BE. B4RTIZRIFOFEFESEKEZHEIL TS (K3) .
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Table 1 ¢
CONCENTRATIONS OF SERUM AND LIPOPROTEIN LIPIDS AND CETP IN FAMILY MEMBERS WITH CETP
DEFICIENCY
Values are m'car:l.iSD. n.s., not significant; n.d., not determincd; ANOVA = analysis of variance. Comparisons beiween groups
were dcu:mlinéd~ by the Bonferroni t-method

(A) ®) ) (D) ANOVA (A)vs. (B)ws. (A)vs. (B)ws.
Homozygous Heterozygous Unaffected  Control (P) ©) © (D) (D)
(P) (P) (P) )
Age {yrs) 58.7 £55 515 +145 329 +155 347 163 <0.01 <0.0! ns. <001 <005
Sex (M/F) 1/5 /5 3/5. 8/12
Serum (mmol /1)
Unesterified
“chol. 2074054 135+ 0.23 107+ 0.14 101+ 016 <0.001 <00! ns <001 <005
Esterified chol.  5.19+0.98 424+ 071 3.16+ 023 341+ 040 <0.001 <00l <001 <001 <001
Triglycerides 1.6240.75 095+ 049 0724+ 035 091t 026 <0.0! <00! ns. <0.05 ns.
Phospholipids 4364091 297+ 043 241+ 020 237+ 034 <0.001 <00! ns. <001 <005
VLDL (4 < 1.006, mmol /1)
Unesterified
chol 0.25+0.18 011+ 0.08 008+ 003 012+ 006 <005 <005 ns. <005 n.s.

Esterified chol.  0.12+0.05 0.12+ 0.06 0.12+ 0064 021% 011 <0.05 ns. n.s. ns. n.s.
Triglycerides 0.90+0.53 041+ 038 024+ 012 0384 0.18 <001 <001 ns. <001 ns.
Phospholipids 03210.18 0.184 0.12 013+ 007 020+ 008 <005 <005 ns. ns. ns.

IDL (1.006 < d < 1.019, mmol /1)
Unesterified
chol. 0.05+0.02 606+ 0.02 0054+ 001 0044+ 002 ns. ns. ns. ns. ns.

Esterified chol.  0.0310.02 011+ 007 010+ 003 O.I14 005 <005 ns. ns. <005 ns.
Triglycerides 0.10+0.04 0.10+ 0.04 006+ 002 008+ 003 <005 ns. ns. ns. ns.

Phospholipids 0.08+0.03 0.10+ 0.04 007+ 002 008+ 003 ns. ns. ns. n.s. n.s.
LDL (1.019 < d < 1.063, mmol /1)
Unesterified
chol. 0.73+0.26 0.73+ 0.17 0584 0.14 057+ 0.12 <0.05 n.s. ns. n.s. ns.
Esterified chol.  1.55+0.43 204+ 061 149+ 039 1.73+ 026 <005 ns. ns. ns. n.s.
Triglycerides 0.23+0.07 0.18+ 0.07 0.15+ 007 0.19% 006 ns. ns. ns. ns. ns.
Phospholipids 1.071+053 093+ 024 070% 0.19 0.97¢ 0.11 <005 ns. n.s. ns. ns.
HDL (d > 1.063, mmol /1)
Unesterified
chol. 09310.24 031+ 007 0294 008 022+ 007 <0001 <00! ns. <0.0! ns.
Esterified chol.  3.28+0.94 L48+ 025 1.27+ 030 121+ 028 <0001 <00! ns. <001 ns.
Triglycerides 0.10+0.03 0.12+ 003 0141 003 0.18+ 006 <00! ns. ns. <001 <005
Phospholipids 2.83+0.63 152+ 031 141+ 023 133+ 034 <0001 <001 ns. <00l ns.
CETP (ug/ml) 00100 15401 22405 nd. <0001 <001 <001
Table 2 :

MOLAR RATIOS OF LIPIDS IN EACH LIPOPROTEIN FRACTION

Values are mean 1 SD. n.s., not significant; ANOVA, analysis of variance. Comparisons between groups were determined by the
Bonferroni f-method

(A) (B) © D) ANOVA (A)vs(C) (B) vs{C) (A)vs{D) (B) vs(D)
Homozygous Heterozygous Unaffected Control  (P) (P) (r) (P} (€4
VLDL (d < 1.006)
EC/TG 0.194¢ 0.17 0.38+0.16 057+0.18 059+0.24 <0.01 < 090! n.s. <0.01 ns.
PL/UC 218+ 216 1611038 1624044 1.88+0.48 n.s. a.s. n.s. n.s. ns.
EC+TG/UC+PL 189+ 028 1.761+027 1.66+0.39 1.844+031 n.s. n.s. n.s. ns. ns.
IDL (1.006 <d <1.019)
EC/TG 031+ 019 1.10+042 1.83+045 1434039 <0001 <0901 <001 <001 n.s.
PL/UC 1584 052 1854051 1404035 1984056 n.s. ns. n.s. ns ns.
EC+TG/UC+PL 103+ 0.18 1304029 1324022 1523044 <005 ns. ns. <005 s
LDL (1.019 <d < 1.063)
EC/TG 716+ 255 11664231 10494187 9854246 <001 ns. ns. ns. n.s.
PL/UC 142+ 0.18 1284010 1.2040.08 138+0.16 <005 <005 ns. ns. n.s.
EC+TG/PL+UC 105t 016 13210.10 1283006 1434012 <0001 <001 n.s. < 0.01 n.s.
HDL (d > 1.063)
EC/TG 40394 17.97 128243.14 9554239 7284240 <0001 <001 ns. < 0.01 ns.
PL/UC 308+ 026 4954+0.69 5.10+089 640+161 <0001 <005 n.s. < 0.01 <0.05
EC+TG/UC+PL 089+ 007 088+0.09 0.82+0.08 091+0.12 ns. n.s. ns. n.s. n.s.




Table 3 :
CORRELATION COEFFICIENTS BETWEEN CETP, AND LIPID CONCENTRATION AND MOLAR RATIO IN EACH
LIPOPROTEIN FRACTION

r P r P

VLDL (d < 1.006)
Unesterified chol. -0.498 0.025 EC/TG 0.698 0.001
Esterified chol. -0.025 0.918 PL/UC —0.228 0334
Triglycerides -0.538 0.015 EC+TG/UC+PL -0.201 0.395
Phospholipids -0516 0.020

IDL (1.006 < d < 1.019) .
Unesterified chol. -0.033 0.891 EC/TG © 0.843 0.000
Esterified chol. 0.463 0.040 PL/UC -0.068 0.774
Triglycerides -0312 0.181 EC+TG/UC+PL 0.400 0.080
Phospholipids 0.004 0.988

DL (1.019 < d < 1.063) :
Unesterified chol. -0.156 0513 EC/TG 0512 0.021
Esterified chol. 0.134 0574 PL/UC -0519 0.019
Triglycerides -0364 0.115 EC+TG/UC+PL 0.608 0.005
Phospholipids -0295 0.206

HDL (d > 1.063)
Unesterified chol. -0.783 0.000 EC/TG -0.739 0.000
Esterified chol. -0.735 0.000 PL/UC 0.707 0.001
Triglycerides 0.603 0.005 EC+TG/UC+PL —-0.182 0.443
Phospholipids -0.725 0.000

Table 4 :

Haplotypes of the cholesteryl ester transfer protein ( CETP ) gene
in CETP deficiency and the Jlapanese controls

B I L e . L e el

Haplotype Location of polymorphic sites Alleles studied
Tag 1A BamHi | TaqlB Stu | CETP
Intron.2 Intron 9 Intron § ND deficiency Controls
n=10 n=30
1 + + + + - 2 ( 6.7%)
I + - + + 10 14 (46.7%)
(1 - - + + - 9 (30.0%)
1V - - - + - 5 (16.7%

O kR T A I T T e e e R R

A plus sign denotes the presence of the restriction site, and
a minus sign its absence. The location of the Stu | site was not
determined ( ND ). Control alleles were those of controls from various
regions of Japan, and CETP-gene alleles were those of five probands
of the five families studied. Chi-square analysis showed a significant
association between haplotype || and the GsA mutation genes ( P=0.0068
for two-tailed analysis computed by Fisher’s exact test).



Fig. 1
The sequences of ihe exeon 14 - iniron 14 boundary
of the CETP gene

normal mutant

sequence 5'....CATGTCTCgtaagtg....3 5...CATGTCTCataagtg..3

amplified

sequence . ...... CATGTCTCGTATGTG... ....CATGTCTCATATGTG ....

Nde |

Pig. 2 :
Rapid Detection Method of CETP Deficiency Due to the intron
14 Splicing Defect with Mutagenic Primer Mediated Resiriction
Map Modification

G R

Nde I digestion of the PCR products encompassing exon 14-intron 14
boundary of the CETP gene. After digestion with Nde 1, the PCR products of the
mutant allele only generate two fragmenis of 138bp and 47bp. Lane 1 is no template DNA
in the assay. Normal subject( lane 6 ), heterozygote( lane 8,9,10 ), and homo-
zygote( lane 2.3,4.5,7 ) for the G—A mutation were determined by direct sequencing.
Right lane ( M ) is the molecular size marker of @X/Hinc IO. PCR products of a
homozygote for the mutation( lane 5 ) were not completely digested. showing double
bands of 185 and 138 bp. Another predicted DNA fragment of 47 bp was not clear on the

agarose gel.



Table 5 :
Prevalence of the splicing defect among unrelated hyperaliphalipoproteinemia

Group No. of No. of No. of No. of Total No. of Mutant Allele
Individuals Alleles Homozygote§ Heterozygotes the Mutant Allele Frequency

1.LHDL-C 21 42 8 ) 22 22/ 42(0.52)
120-248 mg/di

2.HDL-C 25 50 0 4 4 4/ 50(0.08)
100-119 mg/d!

3.HDL-C 30 60 0 2 2 2/ 60(0.03)
80-99 mg/dl

4.HDL-C 33 66 0 1 1 1/ 66(0.01)
60-79 mg/dl :

Total 109 218 8 13 29 29/218(0. 13)

Fig. 3

Distribution of CETP Dsficiency due to a Intron 14
Splicing Dsfect in Japan A

@ homozygote 7 families
PY heterozygote 12 families




