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MICROSOMAL TRIGLYCERIDE TRANSFER PROTEIN ‘
Nucleic scid sequences, particulaly DNA sequences,
coding for all or part of the high molecular weight subunit.of
microsomal triglyceride transfer proteln, expression vectors
- containing the DNA sequences, host cells containing the -

expression vectors, and methods utifizing these materials. The
invention also concems polypeptide molecules comprising all or
pan of the high molecular weight subunit of microsomal
triglyceride transfer protein, and methods for producing these
polypeptide molecules. The invention additionally concems nove!
methods for praventing, stabilizing or causing regression of -
atheroscierosis and therapseutic agents having such aclivity. The
invention additionally concems novel methods for lowering serum
kquid levels and therapeutic agents having such activity.
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MICROSOMAL TRIGLYCERIDE
TRANSFER PROTEIN

5 Cross-Referance to Related Application _
This is a continuation-in-pan of U. S. patent application Ser.
No. 847, 503, filed March 6, 1992,

Fleid of the invention
10 This invention relates to microsomal triglyceride transfer
protein, genes for the protein, expression vectors comprising the
genes, host cells comprising the vectors, methods for producing
the protein, methods for delecting inhibitors of the protein, and
methods of using the protein and/or its inhibltors.

Background of the {nvention
The microsomal triglyceride transter protein (MTP)

cétalyzss the transport of triglyceride (TG), cholesteryl ester (CE),
and phosphatidyicholine {PC) between small unilamellar vesicles

20 (SUV). Wetterau & Zilversmit, Chem, Phys. Lipids 38, 205-22
(1985). When iransfer rates are expressed as the percent of the
donor lipid transferred per time, MTP expresses a distinct
preference for neutral fipid transport (TG and CE), relative to
phospholipid transport. The protein from bovine liver has been

25 Isclated and characterized. Wetterau & Zilversmit, Cham. Phys,
Liplds 38, 205-22 (1985). Polyacrylamide gel electrophoresis
(PAGE) analysis of the purified protein suggests that the transfer
proteln is a complex of two subunits of apparent molecular weights
58,000 and 88,000, since a single band was presant when

30 purnfied MTP was electrophoresed under nondenaturing condition,

15
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while two bands ot apparent molecular weights 58,000 and A
£8,000 wore identified when electrophoresis was performed in the
presence of sodium dodecyl sutfate {SDS), These two. o
polypeptides are hereinafter referred to as 58 kDa and 88 kDa,
respectivaly, or the 58 kDa and the 88 kDa component of MTP,
respectively, or the low molecular weight subunit and the high
molecular welght suounil of MTP, respactively.

Characterization of the 58,000 molecular weight component
of bovine MTP Indicates that ! Is the previously characterized
muttitunctional protein, protein disulfide isomerase {PDI).

Wetterau gt al, .. Biol, Chem, 265, 9800-7 (1990). The presence
of PCI In the transier protein Is supported by evidence showing
that {1) the amino terminal 25 aminoc acids of the bovine 58,000
kDa companent of MTP |s identical to that of bovine PDI, and (2)
disulfide isomerase activity was expressed by boving MTP
following the dissociation of the 58 kDa - 88 kDa protein complex,
In addition, antibodias raised against bovine PDI, a protein which
by itself has no TG transfer activity, were abise to
immunoprecipitate bovine TG transfer acﬂvity from a solution
containing purified bovine MTP.

PDI normally plays a role in the folding and assembly ot
newly synthesized disulfide bonded proteins within the lumen of
the endoplasmic reticulum. Bulleid & Freedman, Nature 338, 649-
51 (1988). It catalyzes the proper palring of cysteine residues into
disulfide bonds, thus catalyzing the proper foiding of disulfide
bonded proteins. In addition, PD! has been reported to be
identical to the beta subunit »f human prolyl 4-hydroxylase. Koivu
et al, .l Biol Chem, 262, 6447-9 (1987} The role of PDl in the
bovine transter protein Is not clear. It does appear to be an
essential component of the transfer protein as dissociation of PD!
from the 88 kDa component of bovine MTP by either low
concentrations of a denaturant {guanidine HCI). a chaotropic-
agem (sodium perchiorate), or a nondenaturing detergent {octyl
glucosida) results in a loss of L. ansfer activity. Wetterau gl al,
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Blochemistry 30, 9728-35 (1991). Isolated bovine PDI has no.

" apparent lipid transfer aclivity, suggesting that either the. 88 kDa
polypeptide is the transfer proteln or.that it conlers transter aclivity
to the protein complex.

5 The tissue and subcellular distribution of MTP acllvi'y in rats
has been investigated. Wetterau & Zilversmit, Biochem. Blophys.
Acla 875, 610-7 (1986). Lipid transfer activity was found In liver -
and Intestine. Little or no transter activity was found in plasma,
brain, heart, or kidney. Within the liver, MTP was a soluble protein

10 located within the lumen of the microsomal fraction.

Approximately equal concentrations were found in the smooth and
rough microsomes.

Abetalipoproteiremia Is an autosomal recessive disease
characterized by a virtual absence of plasma lipoproteins which

15 contain apolipoprotein B (apoB). Kane & Havel in The Metahailic
Basis of Inherited Disaasa, Sixth edition, 1139-64 (1989). Plasma
TG levels may be as low as a few mg/dL, and they fail to rise after
{3t ingestion. Plasma cholesterol levels are often only 20-45
mg/dL. These abnormalities are the result of a genetic defect in

20 the assembly and/or secretion of very low density lipoproteins
(VLDL) in the liver and chylomicrons In the Intestine. The
molecular basis for this defect has not been praviously
determined. In subjects examined, triglyceride, phospholipid, and
cholestercl synthesis appear normal, At autopsy, subjects are. free

25 of atherosclerosis. Schaefer gt al,, Clin, Chem. 34, B9-12 (1988).
A link between the apoB gene and abetalipoproteinemia has been

" excluded in several families. Talmud gt al,, . Clin, lovest, 82, . -
1803-6 {1988) and Huang at al, Am. ). Hum. Gepet, 46, 1141-8
(1990).

30 - Subjects with abetallpoproteinamia are afflicted with .
numerous maladies. Kane & Havel, supta. Subjects have fat
malabsorption and TG accumulatiun in thelr enterocytes and
hepatocytes. Due to the absence of TG-rich plasma lipoproteins,
there is a defect in the transport of fat-soluble vitamins such as.
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