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FiEMS HDL MECB T2 ML X579 1
I AT NVEXRERWCET 205

ERAFEZTAREE_BE (ZF  THREERE)
wm o o® B kA
(FRk 3 £118 1 HZA)

MEERELE Y RES (high density lipoprotein, HDL) = v 2 7 0 — v i3 BIfRBE{LE DB HEF &
LTHoNTwS. EF, REES HDL 2V A7 o—VIEQORR B L THE IV AF I ALLRF
VERIRZER (cholesteryl ester transfer protein, CETP) &40 Kot 4 & hi-. M4 CETP k4 F&
74,0000 BKMEEERTHY HDL L 20D ) KEEMO IV AFY LI A FADEXSH 2 .
CETP izxfd 3 €/ 7u—+ Afifke Ay, FHLZE DL av A Fu—VMER R L R D S
HUER, I CETP ORIBETH 2 Z L HWHWHEINIz. 3512, ZheDEFIZ CETP s
BEFOAX PO UDRT I Y FF—DRER CoALR) DR EEAETH L Z LHSERS L
o, TOREREA Y LYY v — ) KZBEORIEEE (premessenger RNA) DIEEELZ R 754 v v 7%
ETHIERTH-. &5, B0 44 (b, HF, FE, B CRESALMGORVE
HDL 2V A7 0 — VHED2IRFHIRRICBVT, T ARLLb 1 20EESEKIZZOA > b4
DREEVFEE S 0. CETP #ET O 4 DOHRBERVINES AR LB 708 4 70BN &
h CETP XBERROFEHE (58) BRA—DN70d 4 F2FL, Zhs0EARERORCHEE S
HEL T 2 AN RE S h7z. CETP RO S KRRORABRE 2 BETF2HICT I8 (REBe
&, AT OREE, EE) CSHELY RESERERE L. W0FOREESERIE IV AT u— Al
(271£32 mg/d 1, ¥H+SD) #5FL, HDL av R 57 o— (164+39) £ 7 ¥EH A-1 213247) O
EHEME, BLMELEY ¥EB (low density lipoprotein, LDL) IV A F w— ) (77+31) & 7 KEH
B (54+14) DE@ERL:. BRTCOKREESEIZ HDL, (R FE> 12nm) ST 3 EAx HDL KF
2EL, BEECHEREO oA F IDL, LDL AL T8 h , BEED 51 3 LDL,® LDL,2
B L TRb 0z LDL.O/MIF LDL #38iML £4 - LT LDL EAESZAZhRED6NE LI %
BREERLL. 20007 0E&EDMSE CETP (1.4+0.3mg/l) 3 E%M%E CETP & (2.3+0.6) ©
WEETHY, BEO HDL oLV A7 u—i (66+15), 7 HEH A- 1 (149+43) OREMETL . B
2 HDL./ HDL, (b 88N % @ 72 (1.5+0.8 vs. 0.6+0.4). %72, CETP RIEFKRIZH\» THIMB
IREEERRD sShdok. 20X 312 CETP KBz b EOREMSE HDL 01 X F 0 — A MED
FRATH2 Z eMFWEN. CETP RO RESERIABRELCETHIIES-HEEL TV 3
TREEDSRB & 7.

Key words cholesteryl ester transfer protein, familial hyperalphalipoprotein-
emia, haplotype analysis, high density lipoprotein, longevity

Abbreviations : apo A- I, apolipoprotein A-1 ; apo B, apolipoprotein B; BSA, bovine serum
albumin; C, cholesterol: cDNA, complementary DNA: CE, cholesteryl ester; CETP,
cholesteryl ester transfer protein; dCTP, deoxycytidine triphosphate : EDTA, ethylenediami-
netetraacetic acid : FC, free cholesterol ; HTGL, hepatic lipase ; HDL, high density
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BB Y KEA (high density lipoproteins, HDL) i
U v B2® (phospholipid, PL), #M 2 v X 7 o —
(free cholesterol, FC) % V) REHKHEIZ, V7V €
3 4 R (triglyceride, TG), a VAF Y VT AT NV
(cholesteryl ester, CE) % U REHOBEKEHL, 7H
EAA-LANRBEZEAL LT DR /NELRT
P4 XDV REATHS. MFELETIZ 1.063—1.21
g/ml WEHEL, LBk HDL,(JbE1.063—
1.125) & HDL,(tkE1.125—1.21) it ehd.

HDL kK HM#ps %o FC, PL 2R3 ER &
HEME (AEY) BLURE%D TG 0%V KEB
OKBIZEDE RS FC,PL #RiF & D IR
FTEAEHELTWS. 20BBRUTO 3IDICZTS
n3. 1) REEROMRE L VRENRIVAT
o—LOBRELRICEY FC 2WMDAL. /24, ¥
w ¥ 71 (chylomicron) ®BEHE Y REH (very
low density lipoprotein, VLDL) DKz X W &£ U7
FC ¥*RViAL. 2) VYFraVATu—LV7T ¥
b5 v ZX7 x 7 —+ (lecithin-cholesterol acyltransfe-
rase, LCAT) OEHIc &Y FCOZ A7 MLEITS.
3) &£ sht: HDL-CE #&D 3 FHENL THA
XT3, $hbb, i) TRERUF Y FEULTH
ve7y—E2NLUTHRESERE, i) a2vAT YN
IR FIVEERXER (cholesteryl ester transfer protein,
CETP) 0fEBIc XV 7 XBEEF Y FEHOERK W
CE MRS, VATV b7y —REHLE (ow
density lipoprotein, LDL) v 2 7% — %A L TH R
L§ER, 72, iii) HDL RIFOMBRA~DOID A%
(endocytosis) % b %> CE 7217 DBEIRE 2 FF~ DI
DIAADOBRROBESFTRELTWRY. LyrL, %
NEFNORMOBEEQEGHEL TREHILTY
B,

{& HDL-2 v R 7 v — ) (HDL-C) InfE i3 BEHIREE (L
FEORBEE b5 L, Kihic, ® HDL-C IfEd Bk
WEERsD 2 <, L 55&F (longevity) L BEL
T3 Ea8hTw3? HDL-C{ERI, B (% Puiga
B, BE, B, BEEAREERATET T2
TEBHSNTWEH?, ZORECBEL TETEFHD
T eh%y, HDL RBcBET 2 BES i208EL L
FAZEENTWw32, ZORBIOBEAOHEEC DT
RE+SCEEIN TR, BEFART HDL ORHE
W, KEL AT TRDISODBERICLVRES LT

B

2rEZzOND. —0R, FOREBEATHLI 7
A1, AL OERK, PWETHD, R, FCRxzx5
b+ 3 LCAT, #u 37 ur% VLDL OKE:rT
%) REBHY /¢—+ (lipoprotein lipase, LPL) {E{#
HDL @ TG %Xkf#¥ 3 Y /¢—+¥ (hepatic lipase,
HTGL) ¥k PO SEEBERELOLHC F O8RS
HOFETF (cofactor) & LTIER T3 &8E7 REHO
MHEBECEBTHY, 502k HDL OBl
Hrfio) REANER, RT3 BEEXEAON
HWEETHLLEZOND . >T, HDL OBHE
#}iE, choDH DEFEORH»T, HDL O 7 REH
PHEREEORFEELRET 5HFOREL £
n3.

PeEEXES X, FEEEREE (neutral lipid, o%
D CE & TG) £ PL O—EB%2EXRT 22V AT I N
I AT NVEREER (cholesteryl ester transfer protein,
CETP) YV VEEO & 2E%T 2 ) Y EHEXER
(phospholipid transfer protein, PLTP) 23%F#§ 2°.
CETP i3, /FE74, 0000 BAMEHEEATH DY,
HDL T&fani: CE 2o REE~NERL, K
iz TG © % \w Y K EH (VLDL-intermediate
density lipoprotein, IDL) % & TG % HDL IZ¥5:%57 5
BEEELTWVEY .,

521z, Koizumi »72, CE D#ERXiFEMO KB ET
CERMEMEE HDL-C ME2#8E L 2. APFERTE, &
HDL-C MfED BFE 2R CETP €/ 7a—7FN
FiErBOBREL X 52 2DBEF 2T L, CETP
RIBIED H EHEEB & U~T oBESED ) REER
BRERE L.

XWRE L UHE

1. ®

& HDL-C [fuff (HDL-C>100mg/dl) #47% <t d
14380 5 EFHMEE HDL-C MEDALRFE2RREL
jr. HIHE s SY KB, YoT FRY YoS X
RO DEL, SEHFZCEVWEZSHIISRAZRAL
7o, B—K R, Koizumi & "534 L 7o G /1 B/NMATH
HEDRRTHY, CETP IEHOEHEMERLL.
SimEOWEMIC VL L CRERRD . KRAKITR
LRTEROEESA R, LMEBEEFAETFDLLL
7o, BORRIZ, Saito? NEEL HEFRHEHOTF
ThH D, BERMEEE L TRENCRESER 2 SHRD

lipoprotein ; IDL, intermediate density lipoprotein ; kb, kilobase pairs; LCAT, lecithincholest-
erol acyltransferase ; LPL, lipoprotein lipase ; LPDS, lipoprotein deficient serum; LDL, low
density lipoprotein ; PAGE, polyacrylamide gel electrophoresis ; PBS, phosphate-buffered
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fo. BEFRFR L, Takegoshi &0 & L I-EHERH &
DFEFZRTHY, FmED CETP B, EEDOKLI0D
1Thote. ik, EEO2HRR, EXDOIRKRDE
B, Gl BHOBRRTHS.

1. 5 &

1. mMEEE, 7FEAOHE

URRE O Rtk o BHZEERNC R U AT & i %
B7. C, TG i, BRETHELE™, 7R EH
(A-1, A-1I, B, C-1I, C-III, E) ik b (immu-
noturbidimetry, TIA)® THIZE L 7:. HDL-C i%, i
HOCHlE L7, HDL/HDL Lz, M4 30uxl %
sudan black B THREL DB 4 —30% DREM K Y
FZ7YUNMNT I RSN (PAA 4 /30, Pharmacia,
UPSALA, Sweden) TikEBIL"™, 10nm Ok FH 4 X
T HDL,  HDL; %43\ & EFHRIL 7-.

2. MEIVAT VLI TAVELBEHDAE

t+ CETP OCKRUR257 & /B2BH/ T 2%/ 2
a—F ik TP2 £ CETP 02613677 2 /g%
FHT 3 TP6 AWz, ™ THEE L TP2 #Hwn
TIVFA L/ T vE4 (radioimmunoassy, RIA) [&
HETmEE CETP &28EL 29 mifiz, —70°C
THEREL, BED 2 % Triton 8AMEHK (3%
Triton X-100, 1% bovine serum albumin (BSA),
0.02% NaN;, ImM ethylenediaminetetraacetic acid
(EDTA) % & i phosphate-buffered saline (PBS),

Exon 1

ggctgggcaggaaggaggtgaatctctggggccaggaagaccctgctgcccggaagagcc

tcatgttcegtgggggctGGGCGGacatacATATACgggct ccaggctgaacggetcggg

%CACTTACACACCACTGCCTGATAAEC'ATG CTG GCT GCC ACA GTC CTG ACC

PH7.2) TITCIWR 4 v F 2 _— b LFEA L. 15
mM Na,CO,, 35mM NaHCOs, 0.02% NaN, pH9.6
DOREFE T T30ng OB 7: CETP % 7R F v 2
TL—MiZ20°C, 18FMa—F 4 7L, 300ul @
1% BSA, 0.02% NaN, 1mM EDTA %% PBS,
pH7.2 T60583F1 & & /2. L. TP2 (100, 000cpm,
9nCi/ng 1gG) Hifk L HEIZ, 1% Triton RIFIEM
THRRL, BREKMH%0.5% Triton & L7z, 20°C, 90
SHE, BEEREREET 7.

CETP QLbiEME, Y REOBREME (KE>1.21
g/ml) CHIE L. CETP ¥k, *H-cholesteryl
oleate THF L7z HDL: %5 LDL A®2a VA7V
IATNVOER (Acpm) 2L YFIEL ™. RIA®T
fZELL CETP & (ug) T CETP k2B L THIE
HEEHLLY.

VeRFr7uy bk s CETP oD 728
12, B % Laemml OFED T & - T SDS-KY 72
UNVT I NERKEI L. BEHE%20.452M 0= b
DNV —RABIEEL 1, ¥ CERLE: TP2 B8
U TP6 (2X10°dpm/ml) KRG 722,

) BB EXIE % 1k *H-dioleoylphosphatidylcholine
THEB L7 HDL: o LDL ~O#E%EEERET 3 2
ko™ BB TRTOEREFEMIL15%EE L
HNOERRIGE CfTv, SETRAEL:.

FLCETP €/ 7 u—F+ L iklkESH 5 21,

Exon 16
CAACTCCTCCCTATCCTAAAGGCCCACT GGCATTAAAGTGCTGTATCE

I | e el Tl et It s M el
[ MNdl Tt e T T
12 345 67 8 v N 121314 1516
1kbp

Fig.1. Localization of oligonucleotide primers for polymerase chain reaction and the sequences of 5’ and

3’ flanking region of the human CETP gene. The human CETP gene spans 25 kbp. Perpendicular
lines in the diagram represent 16 exons. Sequences in the upstream region resembling an SP1 binding
site and a TATA box are shown underlined. A transcription initiation site (%) is located at-27
nucleotide upstream of a translation initiation site (+ATG). A variant polyadenylation signal is shown
at the distal end of exon 16.

saline ; PCR, polymerase chain reaction; PL, phospholipid ; RIA, radioimmunoassay; SDS,
sodium dodecyl sulfate ; TG, triglyceride ; Tris, Tris (hydroxymethyl) aminomethane ; VLDL,
very low density lipoprotein



1088 it

Cyanogen bromide T 3% 4 1t L 7z Sepharose 4B
(Pharmacia) 1= [gG &S S BERL ™.

3. DNA f#&t7

1) ®Y A7 —¥EHKIGE (polymerase chain
reaction, PCR) &k &¥—7 =¥ A%k

47 DNA i, Triton X-100 BEZEEMIZL Y,
EDTA-Na, i #Mm L 7> 10ml @ FRMM» & L
72. Agellon &2 »33R%& L7zIE¥ CETP ®=F D1 ~
PO VEERIRSEH I Y DT T A T —RMERKL,
PCR&#T DNA 2#iEL, Thzhd DNA i &4
Fro—=vZ L @1) TXRTOZ27 Y CEFIB
IUVAFI4 v I EBHET S0, TRTOT
SA42—B AT T4 AL 550—100EFE EF % X
BTHRIZHREL:. 8612, ¥)ABRUB L UVEER
Wi RS Hi 5’ FEREREEbERELL. &
ERAREBa F X D2BER ERICH YD, BRIk
k> &beofEELERzMEBEST 2774 v— (5-TAC
ATATACGGGCTCCAGGC-3) #FwWwT, 5’ 3*#
FREBOEG %87, HHF DNA 1 pg 2FH
DNA ¥ LT 50 pmol D754 v—1#&200uM D
% dideoxynucleotide (dGTP, dATP, dCTP, TTP)
¥ 2.5 units @ Taq polymerase (Perkin-Elmer-Cet-
us, Norwalk, USA) % 10mM Tris-HC], pH8.3, 50mM
KCl ,1.5mM MgCl,, 0.01% gelatin D#EEHRW DX
fFo122. R L7 PCR O&HIE, 94°C308, 55°C1
4, MC3ATI0YA 70, 100l DIFINLTA N
(Sigma Chemical Company, St. Louis, USA) T T#
%8 L 7> (Microcycler, Eppendorf, Hamburg, Germa-
ny). BEIEL 7- DNA ¥z, 7 oosa AT 2 B
%, 10mM ATP H#HETT T4 KV X7 vFFFF
+—+ (New England Biolabs, Beverly, USA) % f\»
75 kWgEBLL, SCCTmBLLDL, 1%
BRET Vo — X7V ickEik, Be T2 DNA I
EREg0EL, ¥ 770 —=v 7 Aviz. V75—
v 3 vit, Smal YIkTL Y > B1bL L 7z pGEM-3Zf
(+) (Promega Biotek, Madison, USA) 30ng iz HHD
DNA HiF 300—400ng %02, T4 DNA V4 —¥
(New England Biolabs, Beverly, USA) 2T, 10
mM ATP B#ET T, ICI2RHRGE ¥, KBBE
3, Hanahan * Ta > 5 >~ b L7z DHba FIQ
(Bethesda Research Laboratories, Gaithersburg,
USA) #{#HL7. Tag Y X 7 — ¥ (Promega
Biotek) ¥ fv> T dideoxynucleotide ¥ — 27 = A
2ot Y= T RAFNE, M RE, 6 %0 R
DFZ2YNTEIFSL(F2IUNTFT I R/EX, 19!
1, Bio-Rad Laboratories, Richmond, USA) #F L

&

7.
2) EEEERTIRE
4> rurldn G-A ERORRAZEH B & U
O HDL-C MEWNRROBMICS A Vv I by—sx
vREEEAVE. 4 v bari120 Pl (5-CCTGAGC-
TATGAGACAAAAG-3) £t 4 ¥ b o 14D P2
(5-AAAAGGTGAAATGGGAAGCT-3) T PCR %
fFuvy, #5 780bp OB — DNA Wik %2 2 7. 2o
DNA Wi % 7 oo kL A THHEE 2ml OBEEEY
A %0z, Centricon-30 (Amicon, Denvers, USA) T%&
Bl T4 —BLUX7VvEF FERELE. #P
v ATP (Amersham, Buckinghamshire, UK) T5’ %
WERZR L2 Y 140 P3 (5-CCAGAGCTTCC-
TGCAGTCAA-3) 2\ T, Higuchi 5 DF&%E™ ¢
T7 DNA R Y x5 —¥ (Sequenase, United States
Biochemical Corporation (USB), Cleveland, USA) % f
WTFA VI b=y v BTk
3) CETP BEFD/N7u s 4 T
BT DNA 10u g % Tagl, Stul TEHRENYINT
L, 0.7% D7 Fa—AFLTKEILT:. FAarx
v 7Ly (Hybond N, Amersham) 85 L 2%,
[@-*P] dCTP (Amersham) # A \» T, random
priming ¥% THE# L7 CETP complementary DNA
(cDNA ) (Genentech Inc., Dr. D. Drayna & v #5) %
BAuT, #¥ > 7oy b EfTol. Taql 8K
ix, full length cDNA (1581bp) ZF\>*®, Stul %H
iz Pst 1-Pvull 732bp @ cDNA WiF % Fwiz™.
$7:, TIVY O -4 Uy 9OERK DNEE
3’ @lwELETS BamH 1 84k, PCREEZRAL
THRHLE®. 4> b 8D P4 (5-TTGTTGAAT
GAGTGAAAGCC-3) 4 > +tu> 9d P5(5-CAC
CAAGTTTCCGAGTTTCC-3) Tz 7V >~ 9%&0
460bp ¢ DNA Wik k@@L, BamH 1 T#ft#,
2.0%D7 Ha—AF L THkEIL 20 DNA BiFO&
& (390% 721% 460bp) 12 & o THIREEZYIN MO H
MERE L. SHAOOHBRERYMSEMELAC
T CETP BEFONTOd A FERELT:.
4 . HEETALER
x*#E (Fisher's exact test) \2 T/ 70 ¥ 4 THO
FEEERORELE LRI L. MEEE - 7XEE08
SOEMITE L THE AT (one way analysis of
variance, ANOVA) 17\ 4 BADEE LB 2T

B "

I . CETP RIASEO % ALP MK
Koizumi & 23 L7z CETP {EHE0EH BEHR
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HeExohdREES HDL-C mFE (SY) K% 21
g RIA ¥Cli# CETP fE»® = L7 . t +
CETP OCKim257 S VB *# W\ 2 €/ 70—
Mk TP2 2w/ RIA B8 L URERES 5 AT
BET LR, BIGE SY) 8 XU %0k (KH) oM
CETP ORENER I NS (F2). &5, &b
CETP D#261—-367TD7 S /B2 M+ 5 TP6 &/
su—FAPiRERAOEY 2Ry Ty bigBWT
pimsk CETP B S it ore. RIBED 4 AD
FHTR, EIY) BLUar bo—-10lEE 1.0
—1.4mg/) ® CETP &%/RL7% (1). CETP ok
BERLERBIREEO ) VI8E (PL) Ex5EM 2~ b

CETP -

subjected to SDS-PAGE and blotted with - TP2.

U-ALDRFETH->T (1), ZOZ s, M
FOY v EEEEREEORKES L CETP kgL,
BY¥EMIMO PL EXED & 7213 BB PL 8532
BICL 23 bmmang,

II. CETP RAfEN 15 CETP BMIEF DR

CETP okt CETP OHERETFEE L2 0
EINERRD D, FHiEE SY) 0FESTF DNA %
BWTRY X 7 - ¥EEHRIGE (PCR) BT, £
IV, RTZ4 vy I, EEREEEE DT
5’ FEERREEE, KVASBUIEEH: 3’ EFRER
DOIFEFFIEREL) (F1). PCRETOERRIED
RO BRI T 3wz, B¥@ PCR RiGHEL 7

-94
 -66

Fig.2. Westem blot of the immunoaffinity-column-retained fraction of plasma.

100 x 1 plasma samples containing 1 mM phenylmethylsulfonyl fluoride (PMSF)
were subjected to the TP2-immunoaffinity column. The retained fraction were

SY and KH show no

detectable CETP bands (column 2 and 3, respectively). YoS (column 1) shows
about one-third of CETP mass compared to the control (Con.). The position of

the 74 kD CETP is indicated.

Table 1. HDL-cholesterol, apolipoprotein A-1, HDL,/HDL; ratio, CETP activity and mass, and
phospholipid transfer protein activity in the plasma of a CETP deficient family

Age/Sex HDL-C apo A-1I HDL,/ CETP CETP PLTP
(yt/M, F) (mg/dl) HDL, activity (%) mass (mg/l) activity (%)
Proband S. Y. 64/M 248 239 7.3 0 0 4712
Sibling K. H. 60/F 175 147 4.8 0 0 -
H. H. 56/F 162 216 4.4 0 0 -
Spouse T. Y. 58/F 64 - 1.0 110£10 2.5+0.6 -
Child N. D. 35/F 52 98 1.5 6012 1.0+0.2 =
K. C. 33/F 65 132 1.5 62+ § 1.3%0.3 -
Y. Y. 3i/F 7 132 2.7 80t14 1.4£0.3 91+4
K. Y. 28/M 52 98 1.3 45116 1.2+0.4 -
Controls
(n=10) 45+10 117+20 0.6+0.4 - 2.2+0.6 -

meanz=+S.D.
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DNA Wil o EEEOY 72 o— > 218 TEERS
ERHLEER, 1V FOYHOARATS 4 A FF—8

B

VABTAviiary+ 1EUKRGEADHADN YR
»EL, BERDOAToESETHZ Z LA L:

B (+1) 12 G-A OEEREFRRAL, F1Vv 27 by —
JIVABTZDEEROGAERRERE L (K3).
hiz, A774ARF—BO > £ ¥ ARITH
2GT o AT AOERTHD, EEATIAv 7
BEESRTWS ZEHE L. CETP {1 &
ThoFHHEED 4 ADFHER, SV ry—7x

(E3). ERATCIBHErEH8FDORKEF K,

3Pl EERCREESEERDL (K4).

M. 1>, ADRTSAS IREDHEEL #
DORAEY (BT HIRE

FEEt®E HDL-C ME BT 24 ¥ b Y 4OR7

A4y TR —EREEC L2 CETP RIBEDHE

:1*A‘3

The arrow indicates
Child 1 (middle) is a
Wife of the proband (right)

Fig.3. Direct sequencing of the intron 14 splice donor site.
the G to A mutation in the homozygous proband (left).
heterozygote with both G and A at this position.
shows the G residue, indicating a wild type.

Pedigree of S.Y.

4 [j42 Age

55
317 218

273 144 T-Chol.
248 174 80 62 HDL-Chol.
47 80 135 Apo B

30 28 2
"7 149 169 134

81 0 68 65 91 72 €0 8 60 58
Fig.4. Pedigree of the SY family. A first cousin marriage is observed between
parents of S.Y. In tracing back three generations of the family, two persons are
identified to have had long lives (87 and 97 years). A plus sign (+) denotes a
deceased family member. N denotes a wild type of the intron 14 splice site. A
asterisk sign (%) denotes the homozygous proband in the family. Lipoprotein and
apolipoprotein levels are mg/dl




KiEM® HDL ML IV AF UL R FAEXER

Ex®E L. EEMESFO CETP ED9I5%EHE
KR 1.9-2.3mg/1 TH o 7. [E HDL-C {B2*
100mg/dl AL 2R M&ED % wE HDL 2 v R 7
o — VIEAIRZORN TISHK R M4 CETP Eo
E{E (<1.9mg/) £ (F£2). a5, 20 G-
AZROTEHESEESRR, ~T oBEAEL 4R
rERLEECA-OEERE 2D (5). 20z
rizkh, CETP ®»{ET:% HDL-C MED KK D —
DrEZSNBENREDRL: THREMKE L EE
shi:.

AV Y= I VAR LD RRAZH 21T
ESRREBOTREHESELN, ~7 oEEE20
B, EE16Fl228 L CETP omiFE Y KEHBE
RIZTHELRE L (R3). CETP #52&iIcREL
rrEeEEEE, TC 271+32 mg/dl, HDL-C
164+39 mg/dl, LDL-C 77431 mg/dl, 7 & A-1
213447 mg/dl, 7 ® B54--14 mg/dl ¥ & HDL-C &

1091

LDL-C MfE%Be, 7K A-1 oML 7 XBOET
EROI. AT ofgEStkTid, CETP 1.440.3 mg/l
EEEEBEOWESDMELRL, TC 195144 mg/d],
HDL-C 66+15 mg/dl, LDL-C 111+43 mg/dl, 7 &
A-1 149+43 mg/dl, 7% B66+19 mg/dl & BERH
HDL-C IfE %588, F##ic HDL/HDL LA 2 4%
2L Tvs7z. HDL,» HDL 2kt d 3 k. & g
CETP fE & ORIz iZ, r=—0.790  EE L & DAEHE
FEn@Eoonl: (®6) ZhonkER»S, CETP
» HDL. %2 HRET2HRFTHIBERTHR E NI,
LDL-C {2 M4 CETP {Eiz# L T r=0.517) ED 4
%3 (M7), LDL o PuEiE ic LCAT k0
CE EELZERFEHEL TV L2 I eNREREN. &
B2, REEESEGIB W TEEECEHIRE(L
BrRokhror (@2).

CETP X4E®D null #HEM LIS OF HOL-C EF %
WMHRICY REABREMESE (lipoprotein deficient

Table 2. Lipid, lipoproteins, apolipoproteins and CETP levels in familial hyperalphalipoproteinemia

HDL

Case 8%,5?) TC TG - z?? X?‘ﬁ ago a}];o CETP Disease Origin
Homozygote of the G—A mutation

1. SY 64 M 317 68 248 239 44 31 - 0 BA Ishikawa
2. YoT 5" M 292 429 167 260 41 45 13.2 0 - Iwate

3. HM 51 M 301 168 181 196 - 73 9.8 0 CVA, HT, GS Hiroshima
4. YI 5 P 292 75 164 238 - 55 - 0 - Hiroshima
5. MO 68 F 227 105 122 184 - 72 12.5 0 GS Ishikawa
Heterozygote of the G—A mutation

6. YoS 41 M 382 70 177 182 48 105 5.0 0.70 - Fukui

7. TA 7 F 295 128 146 220 ~ 68 13.4 1.16 - Tokyo

8. Kiy - F 222 7 106 201 - 75 4.2 2.02 - Fukui

9. RT 58 F 248 40 138 - - - - 1.05 - Fukui
Normal for the G—A mutation

10. MaM 60 M 212 54 115 201 - 69 - 1.61 MEN Ishikawa
11. KoM 80 M 303 91 122 - - - — 2.39 TB Fukui
12. 1M 49 M 262 71 104 195 - 82 4.7 2.28 - Fukui
13. RN 63 M 294 228 102 - - - - 2.31 DM, ASO  Ishikawa
14. KY 40 F 217 94 112 - - - - 2.47 - Fukui
15. TK 65 F 196 58 107 177 - 73 5.3 0.97 - Ishikawa
16. YS 62 M 232 75 100 179 - 9% 4.4 2.06 TB, DM Ishikawa
17. AT 52 F 270 87 117 172 - 87 5.8 1.31 - Fukui
18. TH 64 F 196 35 109 179 - 69 8.7 1.31 IHD Toyama
19. ST 64 M 162 67 105 152 31 40 3.5 1.17 EMP, AH  Ishikawa
20. KK 7 M 243 66 110 208 - 67 5.7 1.49 HT Ishikawa
2L YT 63 F 211 42 107 - - - - 1.57 DM Ishikawa

Lipid, lipoprotein, and apolipoprotein levels are mg/dl.

BA, bronchial asthma; CVA, cerebral vascular attack;

CETP level is mg/l. Abbreviations used here are :
HT, hypertension; GS, gall stone; MEN, multiple

endocrine neoplasia; TB, pulmonary tuberculosis; ASO, atherosclerosis obliterans; DM, diabetes mellitus; IHD,
ischemic heart disease; EMP, emphysema ; AH, alcoholic hepatitis.
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serum, LPDS) i BiJ % CETP DLbiEtE2ME L.
& d=1.21 CASRSMEE L 21TV LPDS &£
%3 CETP OEMEBIUVEDE LI X CHEL ,

CETP EH2ZBHECRL THEEE L. H20DE
&l 6(YoS), #EMH 7(TA), #E#H 10(MaM), IE Fl

12M) TiREILFN, W 190+=63cpm/ u g XL
T 34, 27, 20, 6lcpm/ug & CETP LhiEMOEE %R

Fig. 5.
the CETP gene.
families were identified to have at least one mutant allele of the same mutation.

H

RLis. EEOETES W7 LPDS 4z ik CETp
PREEZRNHZES (lipid transfer nhibitor protein)
WeEEnTBD, CETP hEMEOEMEIZRE CETP
DEES LLEIHER O E X sh i, SDS.
RY7ZZ7INT I RFVORE T, Zhs0Efo
CETP 0¥ 4 XRENBIZIBLTERLEEH»Tn
T, A L REE—REECEHOTIMORE:

. Homozygote n=10

@ Heterozygote  nz=28

Distribution of CETP deficiency caused by a splicing defect of intron 14 of
Among 21 hyperalphalipoproteinemic families, nine unrelated

Table3. The levels of lipid, apolipoprotein, and CETP in five families with CETP deficiency and

normolipidemic controls

Group Number Age TC TG HDL-C LDL-C apoAI apoB CETP HDL;/
(M/F) (yr) (mg/dl) (mg/l) HDL,

Homo- 3/7 58+5 271+32 1504119 164+39 77+31 213x47 54+14 0£0 4.5+1.3

zygote (10)

Hetero- 10/10  49+20 195+44 9552 66+15 111+43 149+43 66+19 1.4+0.3 1.5+0.8

zygote (20)

Unaffected 5/11 48422 189438 107481 5314 117+35 124421 78435 2.3+0.6 0.7£0.4

(18)

Controls 5/5 48+18 172423 87+30 45+10 107420 117+20 89+13 2.2+0.6 0.6+0.4

(10)

P values by ANOVA 0.58  <0.001 0.23 <0.001 0.05 <0.001 0.01 <0.001  <0.001

Homo vs. hetero NS <0.001 NS <0.001 0.018 <0.001 NS <0.001  <0.001

Homo vs. unaffected NS <0.001 NS <0.001 0.009 <0.001 0017 <0.001 <0.001

Hetero vs. unaffected NS NS NS 0.075 NS 0.048 NS <0.001 0.017

Hetero vs. control NS NS NS 0.014 NS 0.025 0.023 <0.001 0.009

mean+S.D. NS: not significant.




FIEMR HDL IUEX 2 VAT )L IR FLEEES

»
p ]
o
x
+
N
|
Q
z o
~
N
-]
=]
I
0 . ' ‘
[o] 1.0 20 3.0
CETP (ug/ml)
Fig.6. Correlation between the CETP level and

the ratio of HDL.,to the sum of HDL, and
HDL., A negative correlation between the two
variables was found for the three groups
shown. y=0.79—0.17x, where y denotes the
ratio [HDL,/(HDL,+HDLy)] , and x denotes
the CETP level. n=47; r=—0.790, p<0.001.

Yo.T. family

*
Pedigree position II-8 I-2 IFIOT-6
G—~A mutation He He Ho Ho

Fig. 8.

[N He Ho Ho

The lipoprotein profiles of three CETP deficiency.

1093
@ Homozygote
O Heterozygote
© Unotfected
200
150
g
g 100
[&]
5
o
- 50
o 1. ) A
00 [Ks] 20 3.0
CETP (pg/ml)
Fig.7. Correlation between the CETP and the

LDL cholesterol levels. A positive correlation
between the two variables was found for all
groups shown. y=72.8+24.8x, where y denotes
LDL cholesterol and x denotes the CETP level.
n=40; r=0.517, p<0.001.

H.M. family
E
I-5 M2 1-31-4

Yo.§. family

*
IV-| -4 T-8
N He N

] DL

HDL+

HDL2
HDL3

Lipoproteins were

separated on a native polyacrylamide gradient gel (4—30%) and stained with
Sudan black. All homozygotes for the G to A mutation (the pedigree position

k10, 116, 1I-
and enlarged HDL, corresponding to

3, and II-4) of Yo.T. and HM. families shows markedly increased

HDL.size (>12nm). Heterozygotes (III-8,

I1-2, and III-2) in these families showed increased HDL, (particle size 10—12nm) to

HDL,(8—10nm) ratio compared to the unaffected control (

II-5 of the HM.

family). In the Yo.S. family, the proband (IlF4), a heterozygote of the G to A
mutation, exhibited an increased HDL,level, which was equal to that of the
homozygotes of this mutation. Two individuals without this mutation, showed an
increased HDL,level. Polydispersed but clearly distinct LDL subclasses (between

IDL,and LDL,) were observed as a

characteristic of the homozygous CETP

deficiency. Ho denotes a homozygote of the G to A mutation, He its heterozygot-

e, and N a wild type.
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TaglA + + +
+ + +

TagqliB = - +
Fig. 9-1)

I+

++

Fig.

O

-2)

Fig.9. 1) Taql restriction fragment length
polymorphism. After digestion of genomic DNA
(104 g) with TaqI, TaqI A site (9.0 or 7.5 kb)
and Taql B site (5.3 or 4.4 kb) were analyzed
by Southern hybridization (0.7% agarose gel),
using full length CETP cDNA as the probe. A
plus sign (+) denotes the presence of the
restriction site, and a minus sign (—) its absen-
ce. 2) Stul restriction fragment length polymor-
phism. After digestion of genomic DNA with
Stul, Stul site (4.3 or 4.0 kb fragment) was
analyzed by Southem hybridization (0.7%
agarose gel) using Pst I-Pvull 732 bp cDNA as
the probe. A CG5 is a genomic clone encom-
passing the exons 6 to 14 of the human CETP
gene. Two constant bands composed of 5.8
and 3.4 kb are shown. 3) BamH 1 restriction
fragment length polymorphism of amplified
DNA. The amplified DNA with the intron 8
primer and the intron 9 primer was digested
with BamH [ and separated by 2.0% agarose
gel electrophoresis. The polymorphic site
generated either 390 or 460 bp fragments, and
located at 29 nucleotide downstream of the
exon9/intron 9 boundary.
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ReEELONL.

IV. CETP XIBE®D Y REBB

CETP XiBwwE3 <& HDL-C {& LDL-C Mfifgm v
REOBEREERV 77007 1 RV TRE L
(28). TEHEEE2HKR (YoT, HM) & ~F oiEs ik
1K% (YOS) OB T, mEHE&Hh (RERGEI -
10, II-6, II—3, II—4) Tik HDL W% 4 2 k&
K7 HDL OMIMORD 541, ~7 uEak (-8,
M-2,11-2) TIRIEE (I-5 LT HDL,5> o0 1
meRDIz. REFESGHEO LDL 4ETIE, BERD
s AR F LDL (IDL, & LDL) k /N7 LDL
(LDL) 8L, RN BERETEEAD 5N 2
LDL.%® LDL.ESME2SHA L2k LT LDL o2 h
ZFROEFEIEEML TEBEVW AN R 22 L7, &
fz, {EIIEWE CETP 2R L2D G-A TROAF O
BEHETH2 YoS (I-4) i, CETP KD & s
& HDL, tiﬂ’ﬂblfﬁ]@}ﬁ@%m%%@tﬁ, REE
BERTEHBEICED S BELL 72 LDL @HEO
HERZED s kh o7,

V. G-A 2% CETP XkiafEn CETP &IZF 7

R4

EACLEECER SN 2Gr o ATRICEET
CETP RIREDREWEE% CETP #EFD 7o
FATERET S Z LIZL DIREL 7. Taq 1, Stul,
BamHI 3EHOHRERTBLNLAH 4 >0HIE
BRYMB RS BH (restriction fragment length
polymorphism, RFLP) #Fi\»T CETP BEZEF D45
Wpn7os 4 728FELL @9). BERAD > 1
o—1® CETP BEFONTus 4 73BB FD16
BQ)0r54MoanBEsShE:. 20N, N

1095

UIVEILEBHEECTh -7 . HEMORL 2 0G0 7 \»
REEGE CoA EROSHITNF 0y 4 et
LIGER, A—0OnTas 1t 7R (£4). x4
ETUENTTY 4 7L GoA BRI EYET G
ERD (p<0.001).

% =

AHETHEFEME HDL-C MEOER I D WwT
CETP DAL, D FEMENRT2T-7. Ll
H&NT CETP EHOEHEEERLE I REDO R
HEDMBEFIZIE 2O/ 7 0 —F LA TR &
N5 CETP R R7F FizEER T, null REH T 5
LLEZON. 5T, ZOXEREIF CETP BETF
DAY POYUDATSA ZARECBET 2 2 £ 23y
PLit. ZOA7I4 ABERBRE L ERES
HDL-C MELRFRF IRRE BT LA & 1 #
BFICEE s BRI LHEECES 51t . CETP i
BEFON7T08 4 7ORNTA > o vidd GoA
ERLNTuy 471 & DRNGEE O R % B ,
oD CETP KB #BOBEHEE 26+
LA TR EN:. A—BETEE 2 212
CETP RIBEED m TS, ~F ool
o745, CETP X#Tik®& HDL-C {& LDL-C 1&
7R BIUETH 0 EEHRRNCOME R ICBIIRE(L % 20
LI Eii, RERRNCEEARRH B2 L0
CETP XETRIBIREMED ) RESER I 2+ 2
LEZ NI

CETP RIBOH EHESH T EBHISE O 2
REDOXIB L ) v ISEHEREY OMEEADE T D
i, ZOFR, HDLu#Y 3 2 Kk F HDL %

Table 4. Haplotypes of the cholesteryl ester transfer protein (CETP) gene in
CETP deficiency and the Japanese controls

Location of polymorphic sites

Haplotype

Alleles studied
CETP

Taq IA  BamHI TaqlB Stu 1 deficiency Controls
Intron 2 Intron 8 Intron 9 ND =10 n=30
I + + + + - 2 (6.7%)
I + - + + 10 14 (46.7%)
i - - + + - 9 (30.0%)
v - - - + — 5 (16.7%)

A plus sign denotes the presence of the restriction site, and a minus sign its

absence.

The location of the Stu I 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 I and the G—A
mutation genes (P=0.0068 for two-tailed analysis computed by Fisher's exact

test).
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Bszeh, CE ORMe iz 7 XEQEMEH D,
QL RAFu—LARBYTRED 5hd HDL, ® L EM
LTwi. ~FoEakciEED HDL-C oime
HDL, YE o+ :Es, CETP O{E T4 HDL.M
EAEETIREELERTH S Z LTI ENL. FF
B EELEEsRIB LS v P2 TR Y VR EX
EroEks HDL ORBHEEZREL TWE I LM
TRANTBI?, REEEHEHETED S5h5E
HDL-C MEDZEE (122-239mg/d) I3EFEL 2V
BEEEOERT L AAHRELSD S .

b bSO RIBHERID S FFAD I VAT O —VHA
OEKIZ(1) v AT a—VOEKEMES» 5 HDL ~O
WYas, QHOL LIV AFE—NVDIAT
£, @aVvAFYLIRAFADT KBEFY REEA
DR, F 7 I ORBE N U I FFAOEREH» 5D
5. Z @ HDL-CE OARBRERERIZRED Z &
BB, THFRBTIRNTUTO IBOEROF
HELrznNFROBEERTEINATHSY. £7, i)
CETP %4 L ¢ HDL-CE # VLDL-IDL-LDL #i-F~
LERTARRTHIVLF Y P LY —% LDL
vesy—2 N L THARDAZNRS. WIZ, i)
HDL ¥F 0 AFMiam ~ 0B D h s bk w CE 2
W OBIRAYER D A& (selective uptake) DIERTH D,
b5 —oa i) EA{bL7 HDL AFaY REAR
T 7REZWMOAL, ZhEVF Yy FEeLTVAT
Yre 7y —% LDL L 75— %A LTHEERD A
FNBARERTHS. MOBYE CEAHENHICH
CETP EMA2E T3 HF¥ T3, ThoOREOE
HERZLENT0%, 20%, W% Ths LHRESNT
Vw3 ENZBUZEATROBRROBEE I T
<% 35, CETP R TI3# 110mg/dl © HDL-CE ©
EEshHD e bicBLTHEEL HDL-CE OAHHE
B&13 CETP 2/ LIBRThB EEZGN D . KIE
wBWTT7RES%E HDL 0K > CE O ~OE#E
BOEY D 3A & D#EHIE, HDL-CE DT~ 0 #E%RE DEE
R (alternative pathway) & L CHSTEFNIZFIEL Tw
2bDEEZHND. BE, CETP RETREXE TR
= sy HDL, Y T 2 KR T HDL »58ARL
TEY, THO—RAFAH 7 LOBRFTINSDRF
B7 REHEX*SBELTVLAI ENRENTWVS.
Lo Lzss, 7RESE HDL ¥ LDL v &7
y— AT 5 RERRmICEEED 7 RER
ExV# > e LTHELLY, LDL HF & D@V
w7y —EHESET 57 RES%E HDL fFOEK
BE LD EFHEEANE. #oT, ZOTKE%R
frLeEED CE ORBEEI B 2 & 2% HDLy

HDL,fuEokEEeEZEz 605, 52, HLD-C oz
AF Nk & D HDLs 45 HDL,~ ERLFH 4 X5
3 28, CETP Ri8fETI: HDL,» 5 HDL, DR F
ORI LD T ZORIRATH 2 HDL, DR
Iwshihofe. LCATEMNS XUMEDIRAT L
CHEREEGETH 722 £ & D", HDL, OFERY
BREEROAEE I EE EMI Vv AT o—n)
BO@WPIcLd HDL 2V AF 0 — VDI AT LD
ETRENEZOLNS.

CETP {8 ® LDL-C i3#740mg/dl DET L &7
KBMESE->TwWR. TOEBHN» 2ENLZE
LDL-C MER U TOEE K & h BIREE{LEEH 1P
nwueEzohnsd. i) LCAT BHCLVEREH
7- HDL-CE 0 7 ®¥B&E ) XEBOEEH CETP
DRIz X WBAta s H» LDL 0F TG & CE
BNEHSND. i) CETP KBTHRH S5 DL %
LDL, %z ¥ ®K%EF LDL & LDL.% LDL.%& ED/NK
F LDL WE~RFA~DOWMDAH2E Z L3 FHlg
nwe s s ORFORCTENEESENS. TOF
2 rhs0kETF LDL ix CE B0 Z Lw LDL
ThBIrizk b LDL v 7y —EERBME &
7EBIES b5 L TWAAREERH S . £z,
iii) REENT CETP %€/ 7 o—F VKT
M4 L 7244 HDL 22 & VLDL ~0 7 K E DBE»R
T LY engmsnTRYy, CETP REETRV LT
YL eI — AL RAEDTIEL T B RN
Zzohb.

CETP /RIBfE T3 1Sa7 LDL B4 OB L
= 54, CETP #5 LCAT @30 CE % LDL ~&s
¥+ 2z ricky LDL ORBBREEFEELRT
ThBIENTHRENS . RBRENTHDL & LDL K
$EE 72 CETP 2@MLA >+ a~x—1+ T2 CE
r PL #» HDL X9 LDL ~#E%&h LDL KF¥ A1
TOWANBED >N 29, CETP REETRID
LDL oiBERsEE S, T LDL v4ER L T
WabOEELZLNG. LbhLass, PiiLdl
@BiED LDL BaEEE T A EFTCIRE—FE=2
» LDL #4875 Bl B ~BIRE S DR 0T S
HeEnH0®, Zhid, CETP K4 & 3 LDL RE#
v FOEBIRE R L —RT 28R THS. LDL O
SN GREVE) L 2 OBIRELAERE L T3S
St EETIERDNS.

CETP ®EFDA > bur1dd GT s ATAD
HERIR AT T4 AR F—ORENETIORETHY
FEAFSLA vy 7 REISFI Y Y14 LIRE
@Lﬁ@ufﬂ@@xf%%fo—ﬁM@ﬁﬂ




ﬁﬁﬁE}DLMEkHVZ?UWIX?Wﬁﬁﬁa 1097

(cryptic splice donor site) TREER A 754 > 7'p
EUTOBTEEMSSD. LirLieds, -0sER
OLEHETHRZREBTS2O00F ) 7 0 —FLHkT
FREND X RTF K23 MR & LT
B, RBEASS54 7 ThL % CETP
mRNA B#HlEATERE L LTY, B®
mRNA OFZEEHSIZL D CETP mRNA 024
ELTn20% BHELZ IREBEDOE LR NS
oFAHN% £ DBERE (post-translation) DB % iz k9
AMBEEPELC T TSN +IE L2002, B
i, CETP 1ZFF « /NBDIE b BERS M B IR A5 T b 2
BLTwA I LB ERD™ CETP KEED
mRNA T 2 EENLZ 7 7o —F BHEE L > T
Wh. ZOATIA Y TREIWCEIDEL 2 CETP
mRNA DOfEHTI: CETP O#s, S5, B0
HETHLOEEZOND.

& 5 {ELEYE CETP 2% ¢ 4 & HDL-C MO iE
FIBBR I TE Y, EF 6(YoS) 8 & 0 7(TA) i3 4
YFEYUDAT ST A v S RED AT oEAETH
B bLTHEANI AT EERCHY T2 S
HDL-C MEZZELTEY, I—2B AL LDEH
BEEL (o CETPEETRE L OEE~F v
f& (compound heterozygote) ¥ 7zi%, MiDBEFRE
DEFENEZ 5N ), {EHEME CETP 22L T3
THEERRESh, SBRILET2RETHL .

BRECE—OSERENRED 5N IEE, Biin
7usA Z RO, RIEL CR—EE»HET 24
&, INSDORERMAFORGHEEICRERT 25
BriiH5. CETP RIBETRHBEE L —8T 2 BRT
bole. 20 G-A FRIFIED— PO CpG Bz
BUBCOOLTADERTHD AFMEICE > TET
% 5-methylcytosine 5 TAD SE RO SBELTH
DAREM S H 2. Z 0D CpG MIDER L BEEL T
5% %2 60 20T hemophilia A® adenosine
deaminase KIEQ D & SR BT Oy A Sz~
EENEDH 5N 3 (recurrent mutation) & D H L X
ntws, —%, phenylketonuria®’, familial defective
apolipoprotein B*®, lipoprotein lipase K #8HE“ 7% ¥ Tt
REDAERLRA— 705 4 7 & OEHED Ty

BEENTOLE. AN T a5 7ORETIE
CETP RiRE#E r —B LR THY , ZOEEE
BRELTETIERTHS &\ > EEISE RN
TRELNED o, bHE BT CETP RED
LI RE—ERNEEE CED SN TLAERL LT
phenylketonuria®, adenine phosphoribosyl transfera-
se RBYBHMSNT B, & 512b»ED phenylk-

etonuria iFHI1077T A 1 A 5N 2 BIEE LOBEE
BB THY, L2V A (northern Mongoloid) % 2
R U BltABE %R (founder effect) 2MBE & T 1
2. CETP REBEBWTH 7Y 7TOMBREIZ BT 3
REEED, SBHATORENSSBELBLE L o0
5.

CETP RIREE IR RREBIRFEL LI
2vs238, HDL-CE O (REHEE I EHICET L T w3 4%
BTH»Y HDL,-HDL. 0¥ sED o s, Zhso
RFORMMER® DIV R F o— 3| HUIERR
HDL: KBARMIEETH D, ZhsDRF OIS
WHb®BEIVATFO—LDFHUIEEOAHEIZE I
<. CETP R L W{E7HB + {ELDL-C IfnfE»
ELTwBZEnbE bTid LCAT H3¥D CE ¢
LDL @ CE S20REWHMLBEELTWw2 = & MR
W&, &5 CETP #» LDL DEIRELEESE 2R
EL T2 AN RBRENT.

&

KR HDL-C MEO KRR I DV Tl CETP o
EZFE, FFEMFORNETOLUTORBE LB,

1. CETP EHOEREME LT LY 1 RRORBE
OMBEFIZIZ 2BDE, 7u—F VAETHRE S S
CETP RYR7F FREELT, null REHWTH 2 &
Ezoni:.

2. &85, ZOXEWE CETPHEEFDA > by
UDATZ 4 ZAREIRERT 2 Z Lo HEH L 7.

3. ZOATIARBRERIRT L EREMES
HLD-C MA2IRRFIFRRE BT AR L b 1
SFRRAESENCEEE» SBEEICED 5 1
7z

4. CETP BRFONTUd 4 7ORSATA > b o
YU GoAZERENTuy 4 P OBICEED
TEEEED, Zhosd CETP KBER IZ 8o
EHREREHT 2 RS TR S L.

5. A—DHEEFREEICHE S CETP X{BEN s+
BEE, ~TOBEABOBEEITY, FhERDY K
BERRERE L. RE#EE% CETP XETRS
HDL-C {& LDL-C{E7 ¥ BIUER B /2. ~F oS
T3 HDL, O#n% & & LEEDO S HDL-C M
ERDIz. 05 OER T OIS R I EhIREE L5
BEzROT, RXNCEEFAE2ADL I & » 5
CETP RIBETEELEDO ) XELAGRTH 2 L &
Zoniz.

6. LlbEX Y, RiEM® HDL-C MEDRE & LT
CETP RIBEEE 2 BEHEERTH 2.

S
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HERZBIZEH, Y - ARE25B £ L B@EMHE
BB EE R ABEERLET. &, AR EEEH
Bl - HIBRIES £ L SRAFEEFBAREEREDE
¥ EEEE s s W/ NRIBSEMc e s BHEERLE
. Eh, KEFED, EEEEEESELLIDCETR
FNESFEES Alan R Tall #i2, EFFEEOE{LICBH
whLET. g1, BELEALZHENTE L LEERER
EFERE-NH), \PEBHE (BRERE AL, &H
S (FREERRARD, LHELLSE (MATRKERA
B, MrREsE (BHRIFRAR), RELCAMEE (ZH
PIRHRES) Offl, PREE B OERICHERRL 7.

APFEO—-EE, 2208 HREIRBELE SRS (FR2F6
A7-88) kB THERLL.
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Abstract

The plasma high density lipoprotein (HDL) cholesterol is a protective factor in the development
of atherosclerosis. Recently, a family with increased HDL cholesterol level was described to be defi-
cient in cholesteryl ester transfer activity in plasma. Plasma cholesteryl ester transfer protein (CETP),
a hydrophobic glycoprotein with Mr. 74,000, catalyzes the transfer of cholesteryl esters from HDL to
other lipoproteins. Using monoclonal antibodies against human CETP, CETP was not detected in two
siblings with increased HDL cholesterol level. They are homozygous for a point mutation in the 5'-
splice donor site of the intron 14 of the gene for CETP, which is incompatible with normal splicing of
pre-messenger RNA. Furthermore, the same splicing defect was identified in 9 unrelated families (at
least one allele) out of 21 families with an increased HDL cholesterol level (>100 mg/dl) who had
originated from four different regions of Japan (Hokuriku, Iwate, Hiroshima, and Tokyo). Analysis
of the restriction fragment length polymorphism of the CETP gene showed that all probands of 5
CETP deficient families, were homozygous for the identical haplotype, which suggests that they may
share a common genetic backgroud. Five family members with CETP deficiency were separated into
three groups on the basis of the presence of the splicing defect (G—A mutation). Family members
homozygous for CETP deficiency (n=10) had hypercholesterolemia (271=+32 mg/dl, mean®S§.D.),
markedly increased levels of HDL cholesterol (164+39) and apolipoprotein A-I (213+47), and
decreased levels of the low density lipoprotein cholesterol (77=31) and the apolipoprotein B (54+
14). All homozygotes showed enlarged HDL corresponding to HDL: size (particle size: >12 nm).
They had polydispersed and finely distinct LDL subclasses (between IDL2 and LDL4), in which large
LDL such as IDL2 and LDL1 and small LDL such as LDLs were increased, and conversely L.DL2 and
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LDLs were decreased. Members heterozygous for the deficiency (n=20), whose CETP levels (14=%
0.3 mg/l) were in the lower part of the normal range (2.3+0.6), had slightly incresed levels of HDL
cholesterol (66=15) and apolipoprotein A-I (14943), and an increased ratio of HDL2 to HDL3 (1.5
+0.8 vs. 0.6+0.4). There was no evidence of premature atherosclerosis in the families with CETP
deficiency. Thus, the CETP deficiency appears to be a major cause of familial hyperalphalipopro-
teinemia in Japan. The lipoprotein profile of subjects with CETP deficiency is potentially anti-
atherogenic and may be associated with an increased life span.





