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Decreased Secretlon of ApoB Follows Inhibition of ApoB—MTP Binding by a
Novel Antagonist?
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ABSTRACT: Apolipoprotein B (apoB) and microsomal triglyceride transfer. protein (MTP) are essential for
the efficient assembly of mglyceude-nch lipoproteins. Evidence has been prescnted for physical interactions
- between these proteins. To study the.importance of apoB -MTP binding in apoB secretion, we, have
* identified-a compound, AGI-S17, that inhibited (60—70% at 40 uM) the hmdmg of various apoB peptides
to MTP butnot to an ann-apoB ‘monoclonal antibody, 1D1; whose epitope overlaps with an MTP bmdmg.
site in apoB., AGI-S17 had no- significant effect on the lipid transfer activity of the purifi éd MTP. In
contrast, another antagonist; BMS-200150, did ‘ot affect; ‘apoB—MTP binding but mhlb!led MTP’s lipid
_-iransfer’ actxvxty ‘The differential effects of these inhibitors suggesttwo functmnally independent, ‘apoB
- -~bmdmg and lipid transfer,. domains;in MTP: AGI-SI? ias then used to study its effect.on the lipid transfer. - -
: -and apoB. binding. activitiesof : MTP in HepGZ cells,"AGI-S17 had no‘effect on cellular lipid transfer
",acnvmes. but it: m}ubxted coxmmnnoprecxpitanon of apoB thh MTP Thesc studzes mdxcatc (hat AG[- .

.. them pertormed to study the effeu of ml'ubmon of apoB MTP bmdmg on apoB secrehon in HepGZ .

" ocells, AGI-S17 (4-0 uM) did ot affect cell’ protein levels:but decreased the total mass of apoB ‘sécreted
by 70—85%. Slm:larly, AGI-SI’I mhxb:ted the secretion. of nascent apoB by 60— -80%, but did. not affect
-albumin‘secretion. These studies:indicate that AGI-S17 decreases apoB secretion-most likely by inhibiting. .
apoB—MTP interactions. Thus,-the. binding: of MTP to apoB- may ‘be important for- the -assembly and
secretion of apoB-contmmng hpoprotems and can be & potcnhal target for -the development -of lipid-
Iowcnng drugs. Tt is proposed that the apoB binding may represent MTP's chaperone activity that assists

. in the transfer from the menibrane to the luinen of the endoplasmic reticulum:and- in the net lxpxdatlon of .

'nascent apoB zmd may be essennal for hpoprotcm assembly and secrenon ‘ -

“The presence. of a neutral hp:d transfcr achvny in mu
lumen. of the endoplasmic renculum was ‘identified based

on in vitro lipid transfer assays usmg hxmenal contents of
the endoplasmic reticulum (J, 2). Subsequenﬂy, the protcm ‘

: rcbpons;ble for the -lipid transfer activity, the imicrosomal
triglyceride transfer protein (MTP);" was- purified to homo-
.geneity and was "shown 16 consist of lwo polypepudcs of 97
and 55 kDa subunits. The 55 kDa' polypepnde was shown

wbea ubxqux(ous enzyme, protein- disulfide isomerase;, that.

is present in the ‘endoplasmic reticulum. The -97 kDa
polypeptide is unique and has been shown to be responsible
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for the lipid transfer activity. [for reviews, see (3, 4)]...ﬁe

" importance 'of ‘the ‘97 kDa subunit in the assembly and

secretion of apoB- contarmng lipoproteins -was established
using three independent approaches. First, matations in'the
97 kDa, polvpepude were shown 10 be responsxble for the
lack’ of apoB:coritaining- hpoprotems in " the plasma of
individuals w:th abclahpoprotemem!a [tor reviews, see (3
4)). Second, coexpression of the 97 kDa polypeptide with
apoB in cells that do not secrete lipoproteins has been shown
to be sufficient for lipoprotein assembly and secretion (5—
7). Third, compounds. that inhibit MTP’s" lipid transfer
activity in vitro and decrease apoB secretion in cell cultures
have .been identified (8§—13). Recently, second-generation
inhibitors have been synthesized that decrease trigiyceride
secretion in rats, and lower plasma lipid levels in hamsters
(14). More interestingly, they lower lipid levels (/4) in

"Watanabe heritable hyperlipidemic rabbits (15, 16) that

express low levels of LDL receptors due to a genetic defect.

In addition to its lipid transfer activity, MTP has been
shown 10 interact physically with apoB (J7—23). ApoB and
MTP bind with high affinity, and these interactions are
affected by the length and degree of lipidation of apoB (19).
Lysine and arginine residues in the N-terminal 18% of apoB
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are critical for its binding to MTP (20). Within this region,
apoB and MTP can interact at multiple sites (22, 23). One
"of the MTP binding sites has been recently localized to amino
acids 270—570 (21). In the present investigations, we have
attemnpted to understand the importance of apoB—MTP
binding. For this purpose. we identified a novel antagonist,
AGI-S17, that inhibits apoB—MTP binding without affecting
MTP’s lipid transfer activity in vitro and in cells. AGL-S17
decreased apoB secretion in hepatoma cells, indicating that
these interactions play an important role in the assembly and
secretion of apoB-containing lipoproteins.

MATERIALS-AND METHODS
Materials. AGI-S17 (602 Da) and"AGL-3 (616 Da) are

synthetnc organic ‘compounds of proprietary nature from’

Atherogenics.Inc. Other compounds, BMS-200150 and CP-
10447, were l\mdty provided by Bristol-Myers Squibb and

Pfizer, respectively. Stocks (10 mM)- of :these compounds -

were preparedin dimethyEsulfoxide. Antibodies’ against MTP

were_kindly provided by Dr. Haris Jamil (anlpl -Myers:
Squ:bb) Egg phosphatidylcholine, cardlohpm -and tnglyc-’
erides; and [**Cltriolein and [JH]phosp!nudylclmhne used
“for ves:cle _preparations: wére purchased from-Avanti Polar- ’

: 'L|p|ds (Alabister; AL) and New Engldnd Nudear (Boston
,MA), respecuveiy Olher chemxcals were. from ngma
Chemxcal Co.. (St Loms MO)

" Cells. Hep02 ccils -wére obained h’bm the Amentan Type'

Cultre Collection (Rmkv:llc MD), and cultured in minimal
essential medium containing 10% fetal ‘bovine. serum Bio-
fluids, Maryland, MD) and 1% annbsouc—antmlycot.ic (Life

Technologies, Grand Islands, NY). McA-RH7777 cells stably -

. transfected with humian.apoB18 or apoB28 cDNAs (24; 25)
were grown in- Dulbecco’s modified medium (DMEM)
containing 10% fetal bovine seram, l()% horse serum, and
1% anubxom,—aammyconc

MT P’s L:ptd Tmn.sfer Acrwmz ami ApoB MTP Bmdmg. ;

Hct.erodxmenb MTP was puritied and assayed using synthetic
unilamellar’ donor and -acceptor vesicles as described (1,2,
9, 19, 26). Vanous concentranons of different compounds

were included durmg assays ‘and inhibition of the transfer.

of radiolabeled triglycerides and phosphohp:ds was deter-
mined by scintillation counting. For apoB—MTP binding,
ELISA plates were coated with purified MTP (1 ug/well)
and incubated:in triplicate with human LDL (1 ug/well) in
the presence of the indicated concentrations of various
compounds as described before (J9—21). Microtiter wells
were washed (3x) with PBS-Twecn, and apoB-bound was
quantlﬁed by a sandwich ELISA 25,.27).

Cellular Lipid Transfer Activities and ApoB—MTP Bind-
ing. HepG2 cells (25 cm® flasks) .were incubated with
different concentrations of AGI-S17 for 6 h. Cells were:
collected in PBS, pelleted, homogenized in 1 mL of SO0 mM
KCl. S mM EDTA, leupeptin (100 stg/mL), | mM phenyl-
methylsulfonyl fluoride, 50 mM Tris-HCI buffer, pH 7.4,
and incubated on ice for 30 min. Cell lysates were adjusted
to 1 mg of protein/mL, 0.054% sodium -deoxycholate, pH
7.4, incubated on ice for 1 h, and centrifuged to remove
cellular debris. The supernatant was dialyzed extensively
against 15 mM Tris-HCI buffer, pH 7.4, containing 40 mM
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of [*H]triolein from the donor to acceptor small unilamellar
vesicles (9, 26, 28).

The effect of AGI-S17 on intracellular apoB—MTP
binding was evaluated by coimmunoprecipitution (7). First,
we determined the effect of different concentrations of AGI-
S17 (0—40 M) on the binding .of polyclonal antibodies to
MTP using Western analysis and the chemiluminescence
detection system. AGI-517 did not inhibit the binding of
polyclonal antibodics to the 97 kDa subunit (data not shown).
We also studied the effect of AGI-S17 on the binding
between apoB and its polyclonal antibody using ELISA.
Again, AGI-S17 did not inhibit the recognition of apoB by
its polyclonal antibodies (data not shown). These experiments
indicate that AGI-S17 does not inhibit antigen—antibody
interactions. Next, cells were ‘icubated with different
concentrations of AGI-S17 for 6 h, collected in a nondena-
turing buffer (62.5 mM sucrose, 0.5% sodivm deoxycholate,
0.5% Triton X-102, 150 mM NaCl, 5 mM EDTA, 50 mM

-Tris:HCI, pH' 7.4,-and protease inhibitors); and immunopre-

c:pxt.m,d with ‘anti- 97 kDa MTP ‘subunit anubody Immu-

- noprecipitates .were Separated on-SDS —polyacrylamide gels,:

transferred to mtrocellulose membranc%. and ‘blocked with
PBS:Tween. comammg '5%. nonfat dried milk. Membiranes'

© . were probed. with sheep” ann-human apoB dnnbndnc% {1:1000

dilution):and peroudase-con;ugated protein A (1 :5000 dilu-
tion). The | presence of apoB 100 bands was visuahzed using
enhanced chemllunmnescence reagems (Amersham Phscat- '
away, NJ} and. fluorography: :

Eﬁert of AGI-S17 an the Se( reuon of ApaB by Cuhured
Cells. To determine the effect of AGI-S17 on- the.secretion
of nascent apoB, HepG2 cells (25 cm? flasks) were prein-
cubated in serum-. cysteine-, and methionine-free medium
for 2 h and radiolabeled with a mixtwre. of radiolabeled amino
acids (Expre”S”S New England Nuclear) in lhe prescuce
of various concentrations of. AGI-S17 for 6.h. ApoB or
albumin i was 1mmunopmp|mt{,d from cells und miedia using
sheep ‘anti-human apoB or am;-human alburmn antibodies

{(Bochringer Mannhenn), separated on polymcrylamlde gels,

exposéd to Phosphorimager screens; and visualized using
Phosphorimager 44581 (Motecuiar Dynamics, Sunriyvale,
CA). Indmdual bands were quanuum and the’ lm,al avu‘agc
background was subtractéd using Imagequant Prugram

To detentnine the effect of AGI-S17 on the total mass of
apoB-secreted, HepGZ cells (24-well plates) were incubated
with various concentrations. of AGI-S17 for 6 h, and the
amount of apoB secreted was quantitated by ELISA (25, 27).
In-addition, the conditioned medium was subjeéted to deusity
gradient u!tracenmtugauon (29), ..md apoB in differcnt
fractions was quantitated. :

Other Anulyses. Protein.was: determmed using the Coo—
massie Plus reagent (Pierce Chemical Co., Rockford, IL) with
BSA as a standard (30). Optical density in ELISA plates
was measured -at 405 nm using a Dynatech. MRX microplate
reader (Dynatech Labs, Chantilly, VA). The data were plotted
as the mean + the standard deviation.

RESULTS

Identification of an Antagonist That Inhibits ApoB—MTP
Binding and Does Not Affect the Lipid Transfer Activity of
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A. LDL-MTP binding
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FIGURE 11 .Effect of different compounds on LDL--MTP interac-
tions and MTP’s lipid transfer activity. (A) Effect on LDL—MTP
. binding.. Heterodimeric MTP (1 pg/well) was.immobilized and:
incubated in rnphca(e with LDL (1 ug/well) in the presence and
absence of.various ‘concéntrations of different compounds for 2 h
as descnbed under Materials and Methods. The LDL ‘bound 10 MTP
wis quantitated by ELISA. Controls did not contain any dmg but
did contain dimethy! sulfoxide. The data are representative of six
,mdependem experiménts. (B) Effect-on MTP’s lipid- transfer
activity.” MTP’s. triglyceride transfer activity.was determined in
mphcate using purified MTP (I pg/assay) and” synthetic lipid
vesicles in the presence and absence of the indicated concentrations
of different compounds as described under Materials and Methods.

- The data'are representative of three indépendent ex periments. Mean

+ ﬂnndard devumons are plom:d

we ecrccncd qevercd c,ompounds that m:ght inhibit these
interactions without affecting the hp:d transfer activity of
MTP. chmentauve data for three compounds are presented
(Figure 1). In the absence of any compound,. 15.5 £ 0.8 fmol
of LDL was bcund to immobilized MTP, which was similar
to -that reported previously (79). AGI-3 and AGI-S17
inhibited 72 and 71%, respectively, of the binding at 40 uM
(Figure 1A). In contrast, BMS-200150, an inhibitor of MTP's
lipid transfer activity, -did ‘not affect LDL—MTP binding.
_ Similarly, other MTP inhibitors, CP-10447, BMS-192951,
and BMS-197636, did not affect LDL—-MTP binding (data
not shown). Next, we evaluated the effect of these com-
pounds on MTP's lipid ransfer activity. As expected, BMS-
200150 inhibited the triglyceride transfer activity (Figure 1B).
AGI-3 (40 uM) inhibited 32% of the activity at this
concentration: In contrast, AGI-S17 inhibited neither the
mglycende (Fxgure IB) nor the phosphohp:d (data not
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FIGURE 2: Effect of AGI-SI7 on the binding of d:fferem apoB
polypeptides to MTP. (A) Effect on apoB100.binding. Serum-free
conditioned medium (24 h) obtained from’ HepG2 cells that secrete
only 4poB100 was incubated in' triplicate with immobilized '1D1

. or MTP for 2 h in the presence of the indicated concentrations of
" AGI-S17. ApoB bound was quantitaicd by ELISA, and the percent

inhibition- was plotted. (B) Effect on-apoB18.binding. MTP ‘was
immobilized and incubated with: coniditioned media obtained from
McA-RH7777 cells stably transfected: with apoB18 in the presence
of 'various concentrations: of AG)-S17 for 2 h as described under
Matenials and Methods, The aptB. hound was quantitated by ELISA.
Each pomt :eprcscm; 4 meun + ctandﬂrd devrauon

activity,. whemas AGI—S]? mhlblts LDL—MTP bmdmg

-without sffecting MTP’s lipid transfer acnvnty

To determine the specnﬁcny of the effect of AGI-S17 on
the binding of apoB to MTP we studied the effect of AGI-
S17 on the binding of .apoB polypeptides to MTP and a
monoclonal antibody, 1Dt (Figure' 2A). 1D1 recognizes
amino acids 474—539 in apoB (37, 32), and this epitope
overlaps with an MTP binding site, amino acids 270—570,
in apoB (21). AGL-817 (40 uM) inhibited the binding of
apoB100 to MTP by about 60% but had no inhibitory effect
on its binding to 1D1 (Figure 2A). A likely explanation is
that AGI-S17 interacts with MTP, but not with ID!, and
inhibits its binding to apoB.

To examine whether the continuous presenée of AGI-S17
is required for the inhibition of LDL—MTP binding, the
immobilized MTP was preincubated with AGI-S17, washed,
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that the presence of AGI-S17 is necessary for the inhibition
of LDL—MTP binding.

Next, we studied the effect of AGI-S17 on the binding of
apoB 18 to MTP (Figure 2B). Among the several truncated
forms of apoB tested, maximal binding to MTP was observed
for apoB18 (/9, 20). A progressive increase in the concentra-
tion of AGI-S17 resulted in increased inhibition of apoB18—
MTP binding. At 40 uM, it inhibited 60% of the binding
between apoB18 and immobilized MTP. We have previously
shown that AGI-S17 inhibits the biiiding of a FLAG/apoB
chimera expressing amino acids. B:270~570 to MTP but not
t0 M2, a monoclonal antibody that recognizes -the FLAG
epitope (21). These studies showed that AGI-S17 specifically
inhibits the binding of different apoB polypeptides to MTP
but does not affect their bmdmg to 1D1. Since the bxndmg
epitopes of 1D} and MTP are overlapping (21, 32), itis likely

that AGI-S17 inferacts with MTP and prevents the binding
of dszerem apoB polypeptides to MTP.

In Vwo Effect of AGI-§17 on the Lipid Transfer and ApoB

: BIndmg Activifies of MTP. To study the effect of AGI-S17
on MTP 's hpxd transfer acnvny, HepG" ceus were, mcubated
T 6 ey

. AGI S)? had Tio. effcct on thc lnglycende mmsfer at,uvny

Cof nucrosomal MTP (Flgurc 3A). Sumiarly. phosphohp:d
transfer acnvxty in cell lysatcs ‘wiis not affected (data not -
.shown) As expecled, mcubanon of. cell }vsates thh BMS- )

200150 vesulted in significant inhibition of the bpld transfer
activities: (data not shown). These studies show that AGI-
S$17 has no effect on cellular lipid transfer activity.

Next, we studied the effect of different concentranobc of

AGI—SI? on intracellular apoB—MTP bmdmg (Figure 3B).
Cells were mcubated with different concentrations of AGI-

S$17 for' 6 h, and’ MTP was lmmunoprecxpltated under

nondenatunng condmom (17, 18) Immunoprecipitates were
separated on polyacrylanude gels and transferred to nitrocel-

-lulose, and the presence of apoB100 was' visualized using -
polyclonal anubodxes (Figure 3B). Treatrient of Hesz cells -

with 30 and 40 #M AGI-S17 resulted in a.marked decrease

(50—80% inhibition) in the: cmmmunoprecnp\tatmn -of apoB -

with ‘MTP. These studies indicate that A(JI-SI? mhlbxtb
intracelliilar. apoB—MTP binding.

Effect of AGI-S17 on the Secretion of ApoB by Hep(’ 2
Cells. We used two mdependcm approaches to study the
effect of AGI-S17 on the secretion of apoB. In the first
approach, the effect of AGI-S17 on the secretion of newly
synthesized apoB was determined. For this purpose, HepGZ

cells were labeled with- [*S)methionine for 6 h in the,

presence and absence: of AGI-S17, and the secrétion of
apoB 100 and albumin was studied (Figure 4A). Albumin has
been used as a control for apoB secretion in several studies
under similar conditions (77, 33—36). Different concentra-
tions of AGI-817 (0—40 uM) did not affect the incorporation
of radiolabeled amino acids into newly synthesized or
secreted proteins as determined by’ trichloroacetic acid
precipitation (data not shown). Next, we studied the effect

of AGI-S17 on the secretion of apoB and albumin. In this -

experiment, the amount of apoB or albumin secreted by
HepG2 celis was not inhibited by treatment of cells with 20
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FIGURE 3 3 Eﬁ'ecl of A‘GI-S 17 on the lipid transfer and apoB binding
activities of MTP in HepG2 cells, HepGZ cells weré incubated with

" the indicated amounts of AGI-S17 in serum-free media containing

1% bovine serum atbumin for 6 h as described under Materials
and Methods. (A) Cells were lysed as described under Materials

.and Methods, anhd 100 HE of protein was used for in viuo lipid
- transfer acnvny using [ Htriclein. Mean’ i standard dcvmuom,

=3, are plotted as bar graphs and €rror bars, respecuvely (B) Cells

“Vere lysed under nondenaturing condilions, and'MTP- was immu-

noprecipitited with 10.4L of anti-MTP antibodies. Thé immuno-

. precipitates were washed, eluted in samnple buffers, separated on a
- 5% polyacrylamide gel; transferred to nitrocellilose, and- reacted

with ariti-human apoB antibodies, and bands were visualized using
chemﬂummewence detection reagents and ﬂuorogmphy ‘The bands

. were scanned. quantified using a densitometer; arid plonted-as bar

graphs. The datu are-a rcprcscmatwe of two mdependem experi-
ments.

apoB 100 without affecting the secretion of albumin (Figure
4A). The experiment was repeated using uiplicate wells.
AGI-S17 (40 uM) inhibited apoB- secretion by 61% + 9%,
but had no effect on albumin secretion. These studies indicate
that' AGI-S17 inhibits nascent apoB secretion.

In' the second approach, we quanui~ ed the effect of AGI-
$17 on the secretion of total mass of apoB by ELISA (Figure
4B). Total protein content in HepG2 cells was not affected
by incubation with AGI-S17, but apoB secretion was
inhibited by 73% at 40 uM (Flgure 4B). Taken together,
these studies show that AGI-S17 specmcaily inhibits apoB
secretion.

To investigate further the effect of inhibition of apoB—
MTP binding on the flotation properties of secreted apoB,
conditioned medium obtained from cells incubated either
with or without AGI-S17 was subjected to a density gradient
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Fst.,um-. 4: Effect of AGI-S ! ? on the secretlon of apoB polypeptides
by HepG2 cells. (A) Effect on the sccretion of: nascent upoB. Cells
were incubated with different concentrations of AGI-S$17'in serum-,
methmmnec. and cys!eme~free médium containing 1% ‘bovine séruim
albumin and 100 uCi/mL Expre*S¥S for 6 h. ApoB and albumin
- vere mmmnoprecnpnmted sequentially using polycional antibodies;
separated on potyacrylamide gel§, and exposed to Phosphenmdoer
screens. (B) Effect on the secretion of total apoB mass. HepG2
cells: were incubated in, mphcate -with ditferent concentrations of
AGI-S17 in serifn-free medium cnntmnmg 1% bovine serum
albumin for 6 h. Contml cells recened dimethyl sulfoxide only.
ApoB in the conditioned media was measured by ELISA. The dnta
are representative of five independent experiinents.
" VLDL.  LDL  HDL-
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Figure 5: Effect of inhibition of MTP activities on the secretion
of apoB-containing lipoproteins. HepG2 cells were incubated with
either dimethy! sulfoxide (control), AGI-S17 (40 uM), ur BMS-
200150 (10 uM) in DMEM containing 1% bovine serum albumin
for 6 h. KBr (1 g) was added to the conditioned media (2 mL),
sequentially overlayed with 2, 2, 2, and 3 mL of 1.21, 1.063, 1.019,

and 1.006 g/mL density solutions, and centrifuged (SW41 rotor, -

40 000 rpm, 12 °C, 24 h), and. different fractions (0.5 mL) were
collected from the top of the tube. ApoB was measured in each
fraction by ELISA. The distribution of apoB in different fractions
is presented.
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inhibited by 84%. Under these conditions, no LDL-size
particles were observed. However, reduced amounts of HDL-
size particles were secreted in the presence of AGI-S17. We
also studied the effect of BMS-200150 on the flotation
properties of secrcted lipoproteins. As expected, BMS-
200150 significantly decreased (73% inhibition) apoB secre-
tion. More important, the major effect was on the secretion
of LDL-size particles. These studies indicated that inhibition
of either apoB—MTP binding or MTP’s lipid transfer activity
resuits in decreased sccretion of apoB-containing lipopro-
teins. Thus, the phenotypic effect of inhibiting two indepen-
dent {unctions of MTP is very similar.

DISCUSSION

“We. have xdenuf ed a novel auxagomst AGI-S17. that
inhibited apoB—MTP binding but did not affect MTP's lipid
transfer activity. (Figure 1). Treatment of HepG2 cells with

: AGI-Sl? hadno effect on intracellular lipid transfer acvities
-(hgure 3A). However, it “decreased the amounits of apoB.
'_counmunoprecnpntated \v:th MTP. (Fzgure 3B) Funhermore
‘it decreased apoB- secretion in ‘hepatoma ‘cells (F:gure 4).

The cxtcnl of: mlnbmon by AGI-S17 {40 M) on" the

, comxmunoprec:p:tauon of apoB with MTP (F;gure 3B).and

apoB secretion (Figure 4B) by HepG2 cells was -similar.
Thus;* AGI-S17 most likely inhibits apoB- secretion” by
mhxbmng intracellular apoB—MTP binding and may repre-
sent .a novel class of compounds that can be useful in
deoreasmg LDL levelsin certain hypcrhpxdcmms mdependcnl

of their etiology.

Different cxpenmemal condmons and mhxbnors have
different effects.on lipid transfer and apoB binding activities

" of MTP. Previously, we had demonstrated that immobiliza-
. tion of MTP results in 80% loss of its lipid transfer activity

(19). whereas the binding of immobilized and solub}e MTP-
o apoB peptides was similar (27). T hese sxudxes suggest that
immobilization of MTP rcsults in partial loss of the lipid
transfer activity but has lmle effect on apoB binding. In the
present study, we have demonétrated that BMS-2001 50, an
inhibitor of MTP’s lipid transfer activity, has no cifcu on
apoB MTP. interactions, (Figure . IA) bmuiarly AGI-S]7
inhibits apoB— MTP bmdmg. but has no effect on “the lipid

_ transfer ‘activity--of MTP (Figures 1 and 3). Thus, the

heterodimeric MTP contains at least two independent

~ functional domains that are involved in apoB bmdmg and

hpld transfer activity, respectively.

The present study shows that AGI-S17. decreases deB ’
secretion, mdlcatlng that apoB—MTP binding is physiologi-
cally impontant for its secretion. In another study, mutation
of an arginine residue that disrupts a salt bridge within apoB
has been shown to decrease the binding of apoB to MTP
and its secretion (22, 23). In both these studies, the lipid
transfer activity of MTP was not affected. Thus, the assembly
and secretion of apoB-containing lipoproteins may require
both apoB binding and lipid transfer activities of MTP. Both
of these activities may function independent of each other.

It is well-known that MTP’s lipid transfer activity is
necessary for the lipidation of nascent apoB and lipoprotein
assembly. What would then be the role of protein—protein
interactions between apoB and MTP? It has been suggested
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