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is important, however, to determine
whether ABC1 is regulated entirely at the
mRNA level or whether its activity might
also be regulated by posttranslational
modifications, or allosterically, through
interaction with specific lipids within the
membrane.

Implications for plasma lipid
metabolism

The discovery of ABCI has substantial
implications for plasma lipoprotein
metabolism. ABCI1 seems to play an oblig-
atory step in HDL metabolism, trans-
forming lipid-poor apo-Al particles into
nascent HDL particles that can interact
with the apo-B-containing lipoproteins
(for example, low-density lipoproteins)
and function in other metabolic processes
(panel a of figure). Whether the ‘activa-
tion” of lipid-poor apo-Al particles
involves a direct interaction between
ABC1 and apo-Al is unknown and
requires investigation. In the absence of
ABC1 (panel b of figure), lipid-poor apo-
Al particles do not acquire cellular lipids
and are therefore cleared rapidly from the
plasma®. Because the lipid-poor apo-Al
particles are not transformed into nascent
HDL particles, HDL metabolism never
gets off the starting block, and its metabo-
lism is effectively dissociated from that of
the apo-B-containing lipoproteins. The
low LDL cholesterol levels in the plasma of
people with Tangier disease and the
triglyceride enrichment of ‘Tangier’ LDL
are almost certainly consequences of this
dissociation.

Other inherited metabolic defects, such
as the loss of ability to generate apo-B-
containing lipoproteins'#~16, or loss of
ability to transfer polar lipids from very

low-density lipoprotein to HDL (ref. 17),
seriously perturb HDL metabolism. But
respectable levels of HDL (20-50% of
normal) still exist in those conditions.
That this is not the case in Tangier disease
indicates that cell-derived lipids are essen-
tial for the production of metabolically
competent HDL. Why free cholesterol and
phospholipids from the apo-B-containing
lipoproteins are apparently incapable of
substituting for cellular lipids is perplex-
ing and requires additional investigation.

Heterozygotes for ABCI deficiency
have half-normal levels of HDL choles-
terol. This was suggested earlier by inves-
tigations of the families of people with
Tangier disease®. In addition, the current
study by Michael Hayden and colleagues?
demonstrates that familial hypoal-
phalipoproteinaemia (characterized by
low HDL cholesterol levels but no overt
cholesterol ester accumulation in tissues)
can be caused by heterozygous mutation
of ABCI.

It will be interesting to determine
whether subtle polymorphisms in ABCI
contribute to the 10-20% reduction in
HDL levels that are so commonly observed
in people with atherosclerotic coronary
heart disease. In addition, it will be of
interest to determine whether ABCI over-
expression in transgenic animals increases
HDL cholesterol levels and reduces the
accumulation of cholesterol ester-rich
macrophages in atherosclerotic plaques.
Such a phenotype would obviously make
upregulation of ABCI an attractive goal for
the pharmaceutical industry—but predict-
ing the consequences of ABCI overexpres-
sion is not easy, as it might perturb
plasma-membrane lipids and adversely
affect cell viability.

Having a go at the hepatitis B virus

The hepatitis B virus (HBV) is a canny
one. Acute infection is usually cleared
by the immune system. But in some
cases, chronic infection sets in, accom-
panied by integration of the virus into
the nuclear DNA of liver cells. To make
matters worse, HBV carriers (of which
there are about 350m) have a high risk
of developing chronic liver disease
(CLD) and hepatocellular carcinoma
(HCC). Research into how HBV infec-
tion translates into HCC and CLD has
been stymied by the lack of suitable ani-
mal models: only woodchucks, ducks
and squirrels are naturally infected with
related HBV-like viruses. Mark Feitel-
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son and colleagues now describe a
promising animal model in this month’s
issue of Nature Medicine (vol. 5,
907-912; 1999). They engineered trans-
genic expression of the virus in mice
with severe combined immunodefi-
ciency. The resultant mice support HBV
gene expression and replication in the
liver and elsewhere (see picture for
hepatocyte expression of an HBV anti-
gen); infusing them with unprimed,
syngeneic splenocytes partially clears
virus from the serum and liver. Notably,
the mice sustain persistent virus replica-
tion and develop CLD, but, so far, not
HCC. Molecular dissection of these

The identification of ABCI has posed
new questions for the future of the lipid
and lipoprotein field. But what of Tangier
Island, the sand bar where this story
began? Unfortunately, its shores are erod-
ing. Without sea walls and beach replen-
ishment, the island could simply
disappear within the next century. Given
its rich history, such a fate would be
unmerciful and sad. It would also be
ironic, as the disease that bears the
island’s name has provided a solid footing
and bright future for those seeking to
understand HDL and cholesterol efflux
from cells. |

1. Fredrickson, D.S., Altrocchi, P.H., Avioli, L.V,
Goodman, D.S. & Goodman, H.C. Ann. Intern.
Med. 55, 1016-1031 (1961).

2. Brooks-Wilson, A. et al. Nature Genet. 22, 335-345
(1999).

3. Brodzioch, M. et al. Nature Genet. 22, 347-351
(1999).

4. Rust, S. et al. Nature Genet. 22, 352-355 (1999).

5. Assmann, G., von Eckardstein, A. & Brewer, H.B. Jr
in The Metabolic and Molecular Bases of Inherited
Disease (eds Scriver, C.R., Beaudet, A.L., Sly, W.S. &
Valle, D.) 2053-2072 (McGraw-Hill, New York,
1995).

6. Fielding, C.J. & Fielding, P.E. J. Lipid Res. 36, 211—
228 (1995).

7. Johnson W.J., Mahlberg, F.H., Rothblat, G.H. &
Phillips, M.C. Biochim. Biophys. Acta 1085, 10273—
10298 (1991).

8. Brown, M.S. & Goldstein, J.L. Science 232, 34-47
(1986).

9. Acton, S. et al. Science 271, 518-520 (1996).

10. Francis, G.A., Knopp, R.H. & Oram, J.F. J. Clin.
Invest. 96, 78-87 (1995).

11. Simons, K. & lkonen, E. Nature 387, 569-572
(1997).

12. Rogler, G., Trumbach, B., Klima, B., Lackner, K.J. &
Schmitz, G. Arterioscler. Thromb. Vasc. Biol. 15,
683-690 (1995).

13. Langmann, T. et al. Biochem. Biophys. Res.
Commun. 257, 29-33 (1999).

14. Young, S.G. et al. J. Clin. Invest. 96, 2932-2946
(1995).

15. Kim, E. & Young, S.G.B. J. Lipid Res. 39, 703-723
(1998).

16. Kane, J.P. & Havel, R.J. in The Metabolic Basis of
Inherited Disease (eds Scriver, C.R., Beaudet, A.L.,
Sly, W.S. & Valle, D.) 1139-1164 (McGraw-Hill, New
York, 1989).

17. Jiang, X.C. et al. J. Clin. Invest. 103, 907-914
(1999).

mice should help to identify the virus
antigens and corresponding immune
responses that contribute to CLD.

— Bette Phimister
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