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Heparan sulfate (HS) or other highly sulfated
glycosaminoglycans (GAGs) of the HS type have
been shown to be constituents of every amyloid so
far examined (1). In inflammation-associated
amyloidosis (AA-amyloid), HS, as part of the
proteoglycan called perlecan, is deposited coinci-
dentally with and causes serum amyloid A,(SAA,),
the specific precursor of AA-amyloid, to take on sig-
nificantly increased B-sheet conformation (2-6).
This effect is not seen with SAA,, a closely related
homolog, or with other GAGs (6). Perlecan is an
integral component of AA-amyloid fibrils (5), and
sulfate ions play a role in maintaining AA fibril
structure (7). Other basement proteins, in addition
to perlecan, are deposited, coincidentally with SAA
(4). Upregulation of perlecan and collagen-o,(IV)
mRNA occurs prior to AA-amyloid deposition, and
only in those animals receiving the full amyloid
induction protocol (8). Furthermore, SAA binds to
laminin with high affinity, a process that competes
with entactin binding to laminin (9). This latter step
is known to be necessary in the assembly of struc-
tural basement membranes (10-12).

Significant parallels exist between AA-amyloid
deposition and several other amyloids, including
Alzheimer’s amyloid (AB) deposits. Perlecan, col-
lagen IV, laminin, and fibronectin are part of AP
amyloid deposits (13-15). Perlecan is a component
of AB amyloid fibrils (16,17). Recent studies by
Fraser et al. have pointed out the significant influ-
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ence of sulfate ions and heparin on the axial and
lateral aggregation of B-peptides into AB fibrils (18).
A carbohydrate environment, such as that provided
by micelles of octyl glucopyranoside, plays a role in
altering the conformation of the -peptide from an
a-helical to a B-sheet configuration (19). Upregula-
tion of laminin mRNA occurs in the brains of
Alzheimer’s patients, but not in age-matched con-
trols (20). BPPs bind to perlecan and laminin with
high affinity (21-24), and can exert disruptive influ-
ences on basement-membrane protein interactions
in much the same way that SAA interferes with
laminin:entactin binding (25). The binding of
perlecan to PPPs is influenced by its GAG side chain
(21), and at least one binding site is on the B-peptide
itself (18).

These parallels suggest that the process of
amyloidogenesis in these two disorders, AA and AP
amyloid, is similar, and that basement-membrane
components are integral players in the genesis of
amyloidoses. They further suggest that the failure
to form basement membranes at sites of amyloid
formation, although all the necessary basement-
membrane proteins are present, may well represent
the opposite face of the same metabolic process.
Viewed from one perspective, basement-membrane
protein binding to an amyloid precursor (or pep-
tide) may influence the protein with amyloidogenic
potential to commence the process of amyloid
deposition. Viewed from the other, the amyloid pre-
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cursor (or peptide) on interacting with basement
membrane proteins, which are not yet integrated
structurally into a basement membrane, precludes
these proteins from forming basement membranes,
a process in which they would spontaneously
engage in the absence of an amyloidogenic
protein (26).

References

1.

2.

10.

11.

Snow A. D., Willmer J., and Kisilevsky R. (1987) Lab.
Invest. 56, 120-123.

Snow A. D. and Kisilevsky R. (1985) Lab. Invest. 53,
37-44.

. Snow A. D., Kisilevsky R., Stephens C., and

Anastassiades T. (1987) Lab. Invest. 56, 665-675.
Lyon A. W., Narindrasorasak S., Young I. D,,
Anastassiades T., Couchman J. R., McCarthy K., and
Kisilevsky R. (1991) Lab. Invest. 64, 785-790.

Snow A. D., Bramson R., Mar H., Wight T. N., and
Kisilevsky R. (1991) J. Histochem. Cytochem. 39,
1321-1330.

McCubbin W. D., Kay C. M., Narindrasorasak 5., and
Kisilevsky R. (1988) Biochem. ]. 256, 775-783.

Wong S. and Kisilevsky R. (1990) Scand. ]. Immunol.
32, 225-232.

Young I. D., Ailles L., and Kisilevsky R. (1993)
FASEB]. 7, A834.

Ancsin J. B. and Kisilevsky R. (1992) Lab. Invest. 66,
106A.

Paulsson M. (1992) Crit. Rev. Biochem. Molec. Biol.
27,93-127.

Timpl R. (1989) Eur. ]. Biochem. 180, 487-502.

Molecular Neurobiology

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

23,
24.

25.

26.

Kisilevsky

Chung A. E., Dong L. J., Wu C. Y,, and Durkin M. E.
(1993) Kidney Int. 43, 13-19.

Perlmutter L. S. and Chui H. C. (1990) Brain Res. Bull.
24, 677-686.

Perlmutter L. S., Barron E., Saperia D., and Chui H.
C. (1991) . Neurosci. Res. 30, 673-681.

Howard J. and Pilkington G. J. (1990) Neurosci. Lett.
118, 71-76.

Snow A. D., Lara 5., Nochlin D., and Wight T. N.
(1989) Acta Neuropathol. 78, 113-123.

Young I. D., Willmer J. P, and Kisilevsky R. (1989)
Acta Neuropathol. 78, 202-209.

Fraser P. E,, Nguyen J. T., Chin D. T., and Kirschner
D. A. (1992) ]. Neurochem. 59, 1531-1540.
Laczko-Hollosi 1., Hollosi M., Lee V. M. Y., and
Mantsch H. H. (1992) Eur. Biophys. ]. 21, 345-348.
Murtomaki S., Risteli J., Risteli L., Koivisto U. M.,
Johansson S., and Liesi P. (1992) J. Neurosci. Res. 32,
261-273.

Narindrasorasak S., Lowery D., Gonzalez-DeWhitt
P, Poorman R. A., Greenberg B., and Kisilevsky R.
(1991) J. Biol. Chem. 266, 12,878-12,883.
Narindrasorasak S., Lowery D. E., Altman R. A,,
Gonzalez-DeWhitt P. A., Greenberg B. D., and
Kisilevsky R. (1992) Lab. Invest. 67, 643-652.
Multhaup G., Bush A. I, Pollwein P., Masters C. L.,
and Beyreuther K. (1992) J. Prot. Chem. 11, 398-399.
Multhaup G., Masters C. L., and Beyreuther K. (1993)
Biol. Chem. Hoppe-Seyler 374, 1-8.

Narindrasorasak S., Altman R. A., Gonzalez-DeWhitt
P, Greenberg B. D., and Kiselevsky R. (1994) Lab.
Invest., submitted.

Grant D. S., LeBlond C. P, Kleinman H. K., Inoue S.,
and Hassell J. R. (1989) J. Cell Biol. 108, 1567-1574.

Volume 9, 1994



