[(FIEERZ 69, 73~84, 1993)]

(mE)  HEEERF Y FEHY Y-+ (LPL)
(B89 BT

AN % N - S —
CEPRUAE10H 298 %4, EM4FEIIAI6BZH)

Z F

YAREHY A—F (LPL) BhA w7 v 0BKEKEY REL (VLDL) thofEEiEo
KERIEEZHOIERTHLD. TOREL LTEHERETHS LPL IKCHEIT T 5B 3K
RETHHZEBDT oD, TOXIRGE, ISEEBETIRTL L TIIBRERL T T
EBOREEECEEREICT 2 G2 EXREIC 2% . LPL 0BRSS ZORE &
BAEHIAwIZ v IUEDREE BT 2 LI3ABEREOBIEEL BT 5 5 XL TREAR F 2
NV EEZTANBLEDbNS, 2T, B4 ve v IEFELERCKERBLTY
A D LPL OBELMIT L 2hic kS RRIEEL L, 2 OREFMHITE2iTy LPL B
FEHOEERTEHL M L. KEFO~Y UEHEHZISE (PHP) Hiciz LPL BEREH
DEELZ. 2@ LPL [3/KEHEB THS tributyrin Z/KET 525, BEREEZERTS
TritonX-100 12 TH L L7z triolein (BAF Triton X-100-triolein) 1234 L C/KMEREEZ R X T8
EBHEYAEL (VLDL) LO#HALRONARP I 0 OIFERRRRCER2E TS L
Exzbhlc, VY VIEEEHCT triolein #3LLEEEZIER L2 25, BFE LPL 34
B UKBELT. EhEERHIEN (MCT) VT triolein % AL LIERR U723 EIC bk AR
TR L. ABEIC MCT REMBLELIR Y v~ k757 1 — &N TRIBAN 217
SR, BEENE MCT @4 w7 vy VLDL HETRAERTWS Z L2V L.
Z DL S MBERHEEHEZERICET Uiz, 20BFL LTEESREZ MCT o—i3EEgo
URBATICL Y 2 h, BE LPL X 2ok Ee iy 5 HEMERE 2 b i,

ABEORKMY v BRXVEREL7Z DNA 24 Lc#ER, LPL OBEETFD1595%FE D
BEZEY M v b T2 ~OEEPAF e Bt EETZLPHH L, 2 O R,
LPL 28R+ 248D T 2 ) D 5 bA4TBERD £ Y VICHY T 5 2 FydMElRa F oo Bl
EINBTLRTFMREN, KBEDOIEVIERE Y E7 LPLDNA b, FEEOTRIHERS
Nize AEREH TS5 LPLDNA 2%HESE 5 L, tributyrin 1233 2 KMEEML ER I
TEL7hS Triton X-100-triolein 1233 2 /KMEMITEAICKT L Twic, 729 VY VEE
LGP EIE O UL D Th D tricaprin IZTHJL LTz triolein 123 U TIER e LPL L[E%
DKIBEWE TR Ui, LIcd-oT, RERIBE LPL oAb BB HENRAT cEET
BT EBRBENT
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BEEE—E : LPL, Y RZBH Y ~—+F ; MCT, medium chain triglyceride ; LysoPC, lysopho-
sphatidyl choline; VLDL, very low density lipoprotein ; PC, phosphatidylcholine ; PE,

phosphatidylethanolamine ;

I &

FRAERR ORI RE S B 13 T UV N~ E¥BE D
&, %E, BEO WEEAEE B IO BESRL b
Wioks o RS R ERBT N2, VEBHRY S<—+F
(LPL) @h A w37 v RlKEEY RES (VLDL)
DPERENIOKEEHIBHETH B, TORHE LTE
FTH5 LPL 3ARET TV B BEBERIKICRETSH
5B bIFoN5, EE, LPL OBETFEENEL
PleEh, FhicESE LPL BEEHOT I BES]
PRSI, 2OBELBEOBRICOVWTEESE
REFVEBEN TV B UORNZ ORI RZED 2 12
ENTVRLREVHEL 72 ) BOEEDHEE LD ho-
mology %52 OREEEH & HER T2 2 L DR % R
DEUERHDEEbNS. #->T, LPL OEEL&
EOBEREHLMTT B2 LPL AKRIELIZRES
BEL, FMICHETTS 2 L3 2 OBV TE RS
FB@Er 2 T3 Bbns., X1 EEPwRmE
DIEFIZ R L LTEDANY LEERMIEHR o LPL
DREFEL L BERGEROBRETR LELDTH S, K
Sy DIEFI T O BRI TEMBEZ R Y. ThbbEP

EIAIMIE DER T LPL ORERIEMIMEW - L3RR
Bhiponz L EENT S, —F, LPL OREEEBEARE
HICHEELARE OIRERR L R VEFINTEE Lz,
bbb, LPL BEROMEERR % ORAE L 725 &b
BNIMIE DIEFISEFET 5 2 L BTRREN S,

fERE VA ORIz XY, BRE2EZELE LPL ©
STEFADEBIhTWS (®2). T/4b5 LPL
BT 2FARAICERALZNE 5/ 35 ISP LI

L, KICREREEORERYIPERT % IBE R iE % 3R
A RE R R B 412 L, tributyrin 72 & DB
ARENEL FREREEH LR VEHEIEBT 27 Lok
FRIZ B O OIALO HIZ X > C {7, triolein
B EDOBAREREL, HIGKP CHRERmEEERT 3R
SHIRNIER — 2 7 N DKIFIFHBE O RE R L - T
RS N TH O HIE OFE R DEMIZ X > T2 257 Lk
BEDBZEEITETHEAIEVIHILDTHETY, £
T, bivbhiz ERL7z 7L =51 ft-T, 14
BROBH A v 27w L MUE O EF 2D BER R
LPL DB DERE RS, BHMEIEIHIE D 3E & D
BREBIS L2 2T, REFPBETRETH 30

ol

PI, phosphatidylinositol

CODEBHNTHHZ LA LTS D ICEBETTE
HWFEEZHYT LPL #FEoRE LML, Sbic
BRRE ORI YW T OB LR 5T+ 3,

. XBHMHEBIVZEOFHE

FEERBIEL : Heparin-Sepharose, phenyl-Sepharose it
pharmacia #t, lysophosphatidyl
choline, phosphatidyl choline, tricaprin, 4fijE 7 /17
IV (grade V) & Sigma #:, AmpliTaq DNA poly-
merase (& Perkin Elmer Cetus £, T7 DNA polyme-

rase {X Promega Biotek #:, Mouse mammary leuke-

triolein, tributyrin,

mia virus reverse transcriptase !% Bethesda Research
Laboratory #t, tri [1-1C] oleoyl glycerol (50mCi/
mmol), tri [1-%C] butyril glycerol (43.8mCi/mmol),
(a-¥S] dATP (1325 Ci/mmol) X New England
Nuclear X YA LTz,

BERF BTFERA/NY U BEER : JEli 540Cal BH T2
2= 7 ERFEOER Lz 2 BRI~ Y 50U /kg i
L, 0.15, 30, 604y#icMmL <iiFh o TG HEoL
i REL i,

ANY UEEERIME LPL 048 : ~,%) » 50U/kg
EFEI05 ISR L T/ b f#30m]l % 15ml o
heparin-Sepharose # .12 apply L, 0.4M NaCl,
30% 7'V +wu—), 10mMVY LEREEIK (oH 7.4) B
X 0%0.75M NaCl £30% 7'V & » — L& &H+510mM
) UERREEIR (pH 7.4) 12 THES41.6M NaCl &30%
7V en—nEkEET510mM V LEREEETR (oH 7.4)
WWTHEHENZES%Z 2ml @ phenyl-Sepharose # 5
LT apply L, 30% 7'V te— A% &6 $+3510mM VY
VEETEER (pH 7.4) I THEGE, ~Y v (50pg/ml)
£E30% 7Y er—LE BHTS 10mM U UEREREIE
(pH 7.4) 12 THEH L7,

triolein EEROIRE : BT triolein 100 mg,
tri {1-4C] oleoy! glycerol (50xCi/y mol, New Engl-
and Nuclear) 10xCi, 1M Tris-HC1 (pH=8.4) 7.5
ml, 0.2 % TritonX-100 7.5ml Z iK%, TR0
h 3T %25W, 4°C, 1045
T, 20% 4 MiE7 V7" 2 v (Sigma t1) 7.5ml 2500
LIERL L 72,

LPL {&#EORE : LPL {4 Triton X-100% v
THAL L7 triolein, lysophosphatidyl choline (Lyso-

(Ultrasonicator,
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Fig. 1. The relationship between lipoprotein

lipase activity and mass from posthe-
parin plasma of hypertriglyceridemia
shows a range of LPL activity and
mass from postheparin plasma of normal
subjects.

PC) v TH b L7z triolein 2FEE L LTHEIEL 7.
S tri [1-4C) oleyl glycerol (0.033y Ci), trio-
lein (330x g), 0.02% TritonX-100 (E721%16.5¢ g D
Lyso PC), 2 %47 A+ 7 2 v, 0.1M Tris-HCI (pH
8.4) EHLZNITHR L. LPL #50p | &Ry K
EH CI 0.5¢g N, #E250p & 1LT37°C T60%y
AvFar—varlic, #EHS hiz (1-#C] oleic
acid OiHx Belfrage and Vaughan D50 Lz
735 CT{FV>, methanol : heptane : chloroform (1.45:

1.25: 1) {B# 3.25ml iz 0.1N @ NaOH % 1ml ji
ZCRIGEEIES T, BLCI|EE 5 L1500812T S5
SR L LD biz% 0 kiE 1ml i Scintilator % 8ml
mz, BEYvrFv—vary v rg— (toluen:

Triton X-100= 3 : 1, diphenyloxazole 1%, 1.4 bis
(2-(5 phenyloxazolyl benzene)] 0.025%) % Fi\>THhi
BHEMER TIE B AR b BRI ERE L 72 BRI
BoRE Lo THEMEE L

LPL EEZEHENAE :: LPL BHEEAREIT Goers
B D HEIZHE L T anti-bovine milkLPL monoclonal
antibody & anti-bovine milk LPL polyclonal antibody
% H\ 7 sandwich-enzyme immunoassay i CHIE
L7212,

PHP i LPL EHEOBRE : RIS, tri (1-4C]
oleoyl glycerol (0.033¢ Ci), triolein (330xg), 0.02%
TritonX-100, 2 %4773, 0.1MTris-HC1 (pH
8.4), ~) VEBEIOSBICERMLL T % b fiif10pl
HERY, By A CH 0.5¢g ZMzEE250p &L
T, 37°C, 60534 v ¥ a_—vavlic. EREEh
(1-%C) oleic acid iZ BB L= Fic T ASRBEL, %

interfacial recognition site catalytic site
(Tributyrin hydrolyzing
activity

Triolein hydrolyzinhg
activity

Fig. 2. The proposed structure of human

lipoprotein lipase.

DFEEEEZREL Y S—¥iEHEE Lic, LPL X
Ky R—EFEMEL Y IM NaCl FETFTTOY S—F
TEHEEZEB T H D™,

IRTZ—EFEEDRIE : fUSKE Tri (1-4C) bu-
tyril glycerol (0.025mM), tributyrin (0.4mM), 1%
7173y, 0.1MTris-HCL (pH 8.4) {25041 LPL
BNz, ¥BE250ul L 1LT, 37°C, 60534 v F aX—¥
3 LT oiz, WML 72 (UC) butyric acid & EiRL
T L, % oMEHEEE BIE L 7,

Tri [1-1¢C) oleoyl glycerol labeled chylomicron
((1*C) chylomicron) ®M7kfi# : chylomicron ~® tri
[1-14C] oleoyl glycerol ® labeling 1% Fielding & ®
FHEWIHE - T, dimethyl sulfoxide &V TITo72
(He¥EE : 0.1pCi/mg triglyceride) . FUKIE (MC]
chylomicron (T'G=250¢g, 0.025¢ Ci) 1 %47 V73
v, 0.1MTris-HC1 (pH 8.4) oAV, ZhickEHL
7z LPL %Nz, #&250p1 & LT, 37°C T605MHA
vE a—ya v Uik, EES NIRRT Bl Lk
BT TE ORENEEERIE L

LPL [z & % phospholipids-,lysophospholipids-emu-
Isified (C] triolein skERDAIE : tri [1-14C] oleoyl
glycerol 2 Ci, trioleoyl glycerol 40mg, phosphatidyl
choline (PC), phosphatidyl ethanolamine (PE), pho-
sphatidylinositol (PI), lysoPC lysoPE, % %\ i lyso
PI 2mg ML N2H »IZT evaporate LT, 1M
Tris-HC1 (pH 8.4) 2ml % &M% Ultrasonicator ( k
I-RTH) ieT4°C, 25W, 1055 HEERLEL 0
Bz, 20% LT AT IVERMLELLE Lic, Y-t
EMREO RIS, ZOREDBe L EROKFELE
2o THERLL 72 LPL10units esterase (=1000nmoles/h
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tributyrin hydrolyzing activity) iz apolipoprotein CII
0.51g ZMx, ¥E250p] X LT 37°C T605MEA v
Fax—varlil, #ESh (“C) oleic acidit F
WUZHET LT > THHSBEL, Z OREHEs Al
ELT,

LPL & VLDL @ Sepharose 4B hS5 LIk 345
Bi%k: T AP A X1 X25cm D Sepharose 4B 3 5
LE30%27Y e —EHF 10mM Y UEBEER (pH
7.4) ITTCYH{EL, VLDL (2mg/ml) %7 LPL
90 units esterase =5000 nmoles/h tributyrin hydrolyz-
ing activity) ZEHT530% 'Y £ n —, 10mM VY
v ERERER0.6m] % apply LU[R] UABEIEIZ T 1 em/15
SOEETHEH L,

LPL & lysophosphatidy! choline (lysoPC) vesicle
O Sepharose 4B 15 LlZ & %4 E : Sepharose 4B (%
F ALY A X1.0X26em) #30% 7Y +u— LE8810mM
Y VERRREHNR (ph=7.4) I TEFMELEZ. Z0H T A
iZ lysoPC (2mg/ml) & EEFBIOEFA LPL (50
units esterase =5000nmoles/h tributyrin hydrolyzing
activity) #BHF3230% 27V tr—), 10mM VL
FRMERO.6m] % apply U TR UAEMEKIC < 1 cm/15min
DIEETWH L7z

Tricaprin-emulsified [“C] triolein kR4 ()il
TE: Tri [1-%C] oleoyl glycerol 2y Ci, trioleoyl
glycerol 40mg, tricaprin 0.4~ 4mg D~F ¥ LK%
BFILZDYH N2HRIZT evaporate L, Zhiz 1M
Tris-HC1 (pH 8.4) 2ml M L&D bic Ultraso-
nicator (kI —¥FTH) Z2HWVT 4°C, 25WT1045[E]
BEBFAIEL72b Di220% 7 7" v 2ml 22T
FEEL L, VA A—EERRAIR L e F B Lz - T
HEL

HAD 70 hOIRHBHERONT : E#HNY 7Y
Y F10g, FE{ MY 2V &V K7.58 2R OARH 2 R
BRICBMLLZOMER LI WA v 27 w o g 3BEL T2,
T OJEIEMRIZ, 0.6N KERMLF MY VABHALZ /
—RIZT 2 F 2 {b#%, Shimazu Gas Chromatography
GC-9A ZHTH 7 AEEIX160°C THAREZ200
°C T N2 7 2 FiEi355m]/min DLEMETITF oz,

LPL BIZF DT : genomicDNA 3 EDTA £
WEY 2o RKMBMy v skk VMR L7z, LPL &
BFOHIFIL 1 ~10ETD £ Vv iz > v T Poly-
nierase Chain Reaction (PCR) {#1 &\ CT{Fo72,
Thermocycler (Ericomp, San Diego, CA) % FwT
94°C 1T 14y, 55°C 2T 14y, 72°C 12T 24%30
VAINMTOIZEREVB L NS A 1%TH
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v—2 7 Iz apply L 80V 2T 40 SEERKENF 1T
ST LIk VHon 7z DNA o HERF % [(a-¥S)
dATP L T7DNA polymerase % iV C direct sequ-
ence O ZITVENT L7z,

BERh#E#E+F O LPLmRNA 0OixEis ¢DNA DOER: :
BERENHERR 2 € XV Guanidine isothiocianate %
W total RNA 8B L7, E5hic total RNA
&Y random hexamer, dNTPs, RNasin, M-MLV
reverse transcriptase # FiV>T ¢cDNA B{ER L7z, &
BIiZ, specific primers, Taqg DNA polymerase, dNTPs
& H\"T Polymerase Chain Reaction (PCR) 1T\,
HEYE §% LPL @ cDNAZHIEL, #5hiz cDNA
& PUC119 plasmid ICfIALIEIE L, HEEEF OB
21T-oT0

LPL BREAORR: BIHEK L v Ml s h e
RNA %% LichR& iz LPL @ cDNA % express-
ion vector pCDE Z#liAZ, DEAE-dextran'®#% i\~
T Cosl cell Iz transfection U96E:[E]#2iz culture
media #EEL, medium HZHW S hi- LPL OfE
FIGME % tributyrin, Triton X-100-triolein, Lyso PC-
triolein, MCT-triolein # B & LCHIEL, Fftsk
BHEE BB FETHE Lz,

III. & =B

FEGI - 145%, L. BE140cm, fhE29kg, 128 % D JE
ReFKEL, AECTHBILEL RS L, 20BED
TOEBEL 7z, MiFR2 L 25 v —1 (TC) ffd20mg/
dl HEfERG (TG) fE2260mg/dl, HDL-2 L 25 & —
ME2mg/dl BTz, ¥iiE7 £V XBHEZFH
Zh Al 109mg/dl, B 263mg/dl, CII 10.2mg/dl <%
272,

LPL @ heparin-Sepharose ;h 5 LS D35 H profile
(B3): ~ %Y o#Eg s (PHP) % 5 heparin-
Sepharose 77 5 A% VT LPL O 1T -2 E0B
Hi profile % R¥ ., f&¥#H Ti21.6M NaCl COVEMHME
3 triolein JKMETEME B BN BEE TRED L
Dolce —F, RELIKEEILE T % tributyrin 1T
$U TR Z R LT,

PHP th> LPL &4 & VLDL & O#54%E: LPL &
VLDL &l ofEésE S MigEdz v ket Le (®
4). ¥ Ao PHP fiko LPL & VLDL t#% pre-
incubation U7z#%iZ Sepharose 4B » 5 A G/ LB ES
fiIolc. M4 Bizip+ 2L { LPL 2 E N3 E SO
fliiz VLDL PHEHEhIESCL—HLTREDL 1
o TOZ LiEEAD LPL 28 VLDL LfE&T3
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Triolein Hydrolysis

10 s
WHA;’ 0.75M NaCl 9‘6 16M NaCI*.

0

("“C)-released free fatty acid (umoles/m2/h)

10 20 30
tube No. (5.0m¢ /tube)

Fig. 3. Elution profile of LPL from a normal
control and the patient from heparin-
Sepharose. Postheparin plasma from
patient and a normal control (30 ml)
were applied to a heparin-Sepharose
column (10ml). The column was wa-
shed with phosphate buffer (pH=7.4)
containing 0.4M NaCl and 30% gly-
cerol. Then the concentration of NaCl
was raised to 0.75M and elution was
continued until the absorbance of eluate
decreased to<0.01. Then the concent
ration of NaCl was raised to 1.6 M.
Triolein and tributyrin hydrolyzing
activities in fractions of eluate were
determined with tri [1-14C] oleoyl
glycerol and tri [1-1*C) butyril glyce-
rol, respectively, as substrates.
O---0, control; @—@, patient.

ZLERLTVS., —F, AB¥HF PHP fko LPL &
FICTREEORFEZITY & tributyrin KEEMT VL-
DL AEHEh3EMCERD o, LPL BT
apply LB LI2ESICZ D HT OEME DT,

LPL @ chylomicron-triolein, PC-, PE-, PI-emul-
sified triolein (=343 BAfizgE (E5): PHP »54EH
iz LPL E4y® chylomicron-triolein, PC-, PI-, PE-
emulsified triolein 1Z3%3 2 /KfEREIIEEE LPL Ttk
LT triolein ARFEESERAICETL T,

A VLDL LpL BSA
} L 2R ]

fal

800

400

600

300

Absorbance at 280 nm x----X

VLDL+

600

[4C] Tributyrin Hydrolysis (n moles/ml/h) e—e

300

tube No. (1 mi/tube)

Fig. 4. Gel filtration of LPL and VLDL on
Sepharose 4 B.
The reaction mixture containing puri-
fied LPL (50 units esterase activity)
and VLDL (10mg triglyceride) in a
final volume of 0.5ml was applied to
a column (1.0X25cm) of Sepharose
4B. A, Elution profile of I mg trigly-
ceride of VLDL. B, Elution profile of
a mixture of 1mg triglyceride of VLDL
and 50 units of esterase of the normal
control LPL incubated at 37°C for 5min.
C, Elution profile of a mi xture of 1mg
triglyceride of VLDL and 50 units of
estecase of the patient’s LPL incubated
at 37°C for 5min.
The eluated was monitored for tribu-
tyrin hydrolyzing activity and absor-
bance at 280 nm.

LPL @ lysoPC-, lysoPI-, lysoPE-emulsified trio-
lein [Z369 A7k fBEE : B L LT lysoPC, lysoPl, lyso-
PEemulsified triolein % i\ CRME DRI E1T 5 L A&
%o LPL 3EgEZEobo Lkl Ttz Eth, 106%,
113%, 95% & iZERI%E OKFEEMEEZ R Lz (M 6),

LPL & lysoPC-emulsified triolein M#t&I<BlT %
it ABE D PHP 1 LPL 4y L lysoPC-emulsi-
fied triolein % Sepharose 4B # % AiZ apply L, ¥
MEEZ {7, LPL O H% tributyrin KVEMEIZT
oy —Lk (A 7). WELBEMTapply 2L, AE
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Triolein Hydrolysis
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Chylomicron Triton X-100
-triolein

Fig. 5.

[ Normal LpL
Patient’s LpL

7| e

Egg PC Pi PE
-triolein -triolein ~triolein

~triolein

Substrate Conditions

Hydrolysis of triolein in various condi-
tion by LPL from normal control and
the patient. Each reaction mixture con-
tained one unit of esterase of LPL of
normal control and the patient purified
by chromatographies on heparin-Sepha-
rose, 0.5¢g of apo CII, 5mg of BSA
and [1*C]-triolein labelled chylomicrons
(250p¢g of triglyceride) or [14C] triolein
(330pg) emulsified with Triton X-100
or various phospholipids. The prepara-
tion of these substrates are described in
methods. Values are mean *=SD for
triplicate determinations.

PC, phosphatidylcholine ; PI, phospha-
tidylinositol ; PE, phosphatidyl ethano-
lamine.

7

3 Normal LpL
Patient’s LpL

Im I

=
s
2 -
g g4t ;
2 %
£ 70 |7
=
3 3 //
o
E
N
Pl
u.
o
Q
17
s 1
[+
n
Triton X-100 Lyso PC Lyso PI Lyso PE
~triolein -triolein -triolein -triolein
Substrate Conditions

Fig.6. Hydrolysis of triolein in various condi-

tion of LPL from normal control and
the patient. Each reaction mixture con-
tained the same things as Fig. 5 except
for [1*C] triolein emulsified with various
lysophospholipids as substrates.

Values are mean +=SD for triplicate
determinations.

%

{(4C) Tributyrin Hydrolysis (nmoles/ml/h)

Fig. 7.

A Lyso PC-emulsified
Triolein

Patient LpL

0.6
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X
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oy £
’ 1 2
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1 i [
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0.6
40.3
20

tube No. (Imi/tube)

Gel filtration of the patient’s LPL with
lysophosphatidy :  choline (LysoPC)-
emulsified triolein on Sepharose 4B.
Reaction mixture containing purified
LPL from the patient (5unit esterase
activity =5000 nmole/h) and lyso PC-
emulsified triolein in a final volume of
0.5ml was applied to Sepharose 4B
column (1.0X25cm). All other proce-
dures are the same as described in
Fig. 4.

A, Elution profiles of lyso PC-emul-
sified triolein and purified LPL of the
patient applied separately to the Sepha-
rose 4B column.

B, Elution profile of a mixture of
VLDL and purified patient’s LPL incu-
bated at 37°C for 5min.

C, Elution profiles of a mixture of
lysoPC-emulsified triolein and purified
patient’s LPL incubated at 37°C for
5 min.

#Fo LPL [3E4 1112 lysoPC-emulsified triolein i3
B 7T ERTZ, WETHEESR LM L®H 37°Clz
T 545[# incubation U72#4ic apply 3 & LPL 0fF




HEERK ) XEP Y ~—+% (LPL)

%7 tributyrin KEEMIIEE lyso-PC-emulsified
triolein ABEHENZEFTICOFEMELZ. ML LT
flei# PHP #0 LPL 2 AW CREORE 2 17 9 &
tributyrin JKFETEMEITZEE lysoPC-emulsified triolein
PEHENDES T ICbERICHFELL (F—% 27%E
EDD

LPL [Z &k % triolein /KZEHEICRIXT R EIER
tricaprin O#HR (B 8) : LPL @ triolein D/KARICK
IE4 tricaprin OFER BRI LIEE T T BEE
LPL icX % triolein /KAFFEMEIIIEEIERRRE tricaprin
ERMLIML LT L2 OKEMHICIE L A ERERRL
Nhdolk, —F, &EFH LPL 2k 5 triolein /Ki#
EMT BB ERRRY tricaprin ZIRMLIASET B Z Ltk
Y FHICBRES iz,

HARIAT Iz & 2 hasazyorhOIBHES T
(FL) : hYEPHEREIBEEDKEIE Th 5 7 7Y VEE
(C10: 0) B RV B 7Y LVEEFE A4 uIsunr
VLDL R EIELApo7eds NY B 7Y kG 21
fig, A4 mIrmrl VLDL BoiERiEHEEE LT
FhEN1.4%, 2.6% (EEM)HFEL.

2= LPL O genomicDNA D#:E#547 : BE ® LPL
BEFRZZZ V100 8 ETEOEERIT=a v b
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Fig. 8. Effect of addition of tricaprin on hy

drolysis of triolein by the patient’s
LPL. Preparation of substrates emulsion
and assay conditions are described in
methods. Values are mean+SD for
triplicate determinations.

» RNA %HL cDNA 24l r—=r7L<T
=A% fTo7 (K 10), Subcloning i2Xk V8
BRI 5 7 m—rDH5H 27 v—142 1,505 FH0HER®
DRBIZY N v b ST =V ~OERPEE L, =
D¥ERIT genomicDNA DfENT & 1T -7 fE5E 1,595 &
HOWEIZY v b 7T = ~DOERBA~F u il
FHETH LI ERLEERRETRTH5 6D TH S,
Ser«'—Ter 8T 5 LPL D3| L ZTOHEERRT
(B 11) : C5%—G &35 LPLcDNA % expression
vector, PCDE [zfA L, Cos 1 cell iz Transfection
SEHRF SN LPL OBREMITE RS 72 Cos 1 cell
D¥sZE medium Hiz LPL BEEEBEADCTHFEL R b
Teo BBLE NIz LPL OEWEKEBWERE TH D tribu-
tyrin &, IRERBERTIHE THS TritonX-100-
triolein, lysoPC-triolein, ##/E & LT BIE L 7= iiE

Table 1. Effect of MCT administration on fatty acid composition of
chylomicrons and VLDL
Before Administration After administration
Fatty acid
chylomicron VLDL chylomicron VLDL

C10:0 — — 1.4 2.6

Cl2:0 1.7 1.5 3.0 4.0

Cl4:0 4.3 3.7 8.5 2.7

C16:0 22.5 24.3 22.4 29.0

Cl6:1 9.8 9.8 10.8 12.0

Cl8:0 8.6 8.7 4.9 5.2

C18:1 28.6 28.7 24.3 27.0

Cl18:2 17.0 17.0 18.6 15.3
NOTE. Values are percentages.
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Fig. 9. DNA sequence of LPL exon 9. P, M, F and C designate proband, father, mother and
control, respectively. DNA sequence analysis was performed with oligonucleotide primers
FSE9 (5-GACA GAACTGTACCTTT-3") and RSE9 (5-TGAAGCTGCCTCCCTTAGG-
GTGCAAG-3") and analyzed by electrophoresis on 6 % acrylamide/8M urea sequencing
gel.
The order of lanes in the corresponding autoradiograms is A, C, G and T, showing the
DNA sequence derived from oligonucleotide primer. A heterozygous mutation (a C—G
transversion) was shown at nucleotide position 1595 (asterisk) in proband, father and mother.

Normal 1895 ; C—G
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| /A Lys446
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Fig. 10. LPLcDNA sequence from proband’s adipose tissue. Complementary DNA was synthesized
from 0.54g of total RNA from patient’s adipose tissue by incubating the RNA for 40min.
at 37°C in 2541 of reaction mixture containing 50 mM Tris-HCl (pH=8.3), 75mM KCl,
3mM MgCl?, 10 mM dithiothreitol, 0.5mM each of dATP, dCTP, dGTP anddTTP,
50 p#g/ml oligonucleotide (dT), 40 units of RNasin (Promega Biotek, Madison, WI), and
200units of mouse mammary leukemia virus reverse transcriptase (Bethesda Research Labo-
ratory). The ¢DNA was recovered by ethanol precipitation after extraction with phenol/
chloroform. The ¢cDNAs were each subjected to polymerase reaction on using 50 pmol of
each pirmer and 2.5 units of Tag DNA polymerase. The reaction mixtures were denatured
at 95°C for 1min, primer annealed at 55°C for 1min., and primer extended at 72°C for
5 min. for 30cycles..
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TritonX-100-triolein (253 5 K MIEMITEH KT L F%IHE Lz,
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Fig. 11. Hydrolyzing activities toward Tributyrin, Triton X-.100-triolein and LysoPC-triolein by

expressed mutant LPL. Preparation of substrate emulsions and assay conditions are described
in the Methods. Values are mean+SD for triplicate determinations.
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Fig. 12. Effect of tricaprin addition to triolein
substrate on triolein hydrolysis by
expressed mutant LPL. Preparation of
substrate emulsions and assay condi-
tions are described in the Methods.
Values are mean®=SD for triplicate

determinations.

Ser#t"—>Ter #8935 LPL [Zk 5 triolein /kfZ/F
M= RUFE 3 hEchERRRS Tricaprin (C 10) O#HER (A
12) : Wild type LPL {2 X % triolein /KAFE MG EE
VERRES tricaprin ZWMULIAL L CTHLHERZER AN

Diet Protein 500Kcal Protein 500Kcal °
Carbohydrate 470Kcal ;
Carbohydrate 600Kcal YMCT 70Kcal

E:%Z%ﬁﬂﬁﬂwﬁi

Fat(LCT) 90Kcal L Fat(LCT) 56Kcal s

=

=)

= €

= <

35 —_

E g

o 500 };;

=2 5
b

8 2

4 .- a (3]

B i A Con SN - I

= -

= [

1 1 L 1 L L 1 L 1
Jan, Feb. Mar. Month
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Fig. 13. Effect of medium chain triglyceride

(MCT) on lipid levels in patient’s
plasma —clinical course—
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BEREZT TR REORERESEERE T 5
WE N7 ERMREC 25, M4 v s e EZEL
TeRBEO~SY LEEHMEF (PHP) LPL 38K
REZHRT2HEETH S TritonX-100-triolein, chy-
lomicron-triolein (2%} U C/RAEEM: 2 Bl 2%, Bk
HRMEL IRERE 2R L 2 EETHETH S tri-
butyrin #/KfEL7z. #6-T, & LPL s EREmEZ R
Wt AL ER AT AP TIREN . &bl
ZDZ LA LPL 8 VLDL LEEAREEE LAV &
DO bRERENc, KEEOHBRBEITOLDIDL S %
BHERE 2 HT% LPL OFBEEEEZ WHICTREhE
ZTco EHRDCEEDOR T L2 b HERE DR O
RREEHT 5 Lick ) RSN o/KAEEIEIE
L9 3a[EEEZ R Lz, ZD—o& LTHE triolein
% lysophosphatidyl choline (LysoPC) iz TH L L7z
LT AKRBED LPLIZX B MY A LA VKEHEMED S
HFL, 20k & LysoPC icTHAL L7z triolein :#EE
THZELHERSh @ 7. 20HFLLTESEOD
ERFENDL Y SMEEHACSZ Lic X Y EERERERC
RE2HIAEED LPL LLysoPC—hU Lo vk
OPFMENRE L, KBEED LPL Ik > TAESIZD
DEHREND . Z DX ) REHE—EBEEAEKOWRIE
ERRBEOBEELZ A LICXVRLERTOhS 2 &
FRHBLZOZZ OBE~OIEHEZE L. AL, &0
BEAERMEC L D HEOEHTH S, in vitro T
Lyso-PC L[FIfRIcEE LPL OXfFEMEZED R (X
8) WA ThHPEPHREN (MCT) o—2 Y FY v
DEE~OEEEZRLT, BOBFIZ XV H7) @
X, in vitro TOBRHE LPL HEEEwio LR CLR
THARI e o PICRY ZEND T LR LE, 2
W, MCT 2B D0#&535Z Lick v i pEgiims
EPETL, TOBRBEEL L TEDTEYTHDZ &
P LI, X5 RBERGEL SN TEREBE TH
b7 LPL #EREES—D DRBHAL L LT &
NB7ewizidAd LPL OERE % B &b 2ic+ 5 %8N
HB, T THEMBIMY 8L Y genomic DNA %
MLz 0BT T-7c 25, 1,505%H 0 i
LTV MY b P72 ~DEREA~F v Bl FE
L, ZOER Sertt™>Ter LR VMEDT I /IS
kS5 LPL R#AEH O CRIBERIZ T truncation
BBRBZHZEVFEBRENT, LPL BEFEOATRED
BERBICOVTHEIT 2D ICBEFTRAFES AT
TOERETS LPL #RBB ¥, 2OBRELZRITL
7ol 5, KBMEEETHS tributyrin 2AKET S =
EPLERPOEIEE Th LB, EeEHPHE

wo®mo o=

Wit® % TritonX-100-triolein 1233 % /KIRIEMED 2
HICETL T LA L IRERBREICRE2E TS
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{b L7z triolein PR D—>TH B tricaprin
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PHP HicfFET BN EREHC BE2A+5 LPL
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SUMMARY

We have reported lipoprotein lipase with a
defect in lipid interface rocognition in a patient
with type I hyperlipidemia. In this patient, li-
poprotein lipase from postheparin plasma did
not hydrolyze triolein emulsified with Triton
X-100 and that in very low density lipoprotein
but hydrolyzed monomeric substrate tributyrin
and lysophosphatidyl choline (PC)-triolein sub-
strats. Sequence analysis of the proband’s DNA
revealed a heterozygous nucleotide change: a
C—G transversion at nucleotide position of
1595, resulting in changing the codon for Ser
447 to a stop codon. Expression studies of this
mutant LPL. ¢cDNA in Cos-1 cells produced and
secreted considerable amounts of LPL mass in
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the culture media. The mutated LPL hydrolyzed
much less Triton X-100-triolein than wild type
LPL, whereas hydrolysis of tributyrin and Lyso
PC-triolein was the same with both the mutant
and wild type LPL. The plasma triglyceride le-
vel of this patient did not decrease to less than
500 mg/dl with a low fat diet. When the patient
took 70~ 140 kcal of medium chain triglyceride in
addition to the low fat diet, her serum trigly-
ceride level decreased to 250mg/dl. The pati-
ent’s lipoprotein lipase hydrolyzed triolein emulsi-
fied with 2 % tricaprin at the same rate as that of
control lipoprotein lipase. -

These results suggested that hypertriglyceride-
mia caused by lipoprotein lipase with a defect
in lipid interface recognition could be relieved
with medium chain triglyceride.
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