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Human cystatin C amyloid angiopathy (CAA) is a dominantly inherfted disorder
characterized by tissue deposition of amyloid in blood vessels that leads to recurrent
hemorrhagic stroke. In hereditary cystatin C amyloid angiopathy (HCCAA), a natural variant
of HCC (LeuB8GIn) forms massive amyloid deposits in brain arteries of young adults leading
to lethal cerébral hemorrhage. It has now been established that wild type heC also forms
part of the amyloid deposits in brain arteries of eiderly patients suffering from cerebral
amyloid angiopathy. Since in both cases aggregation involves abnormal, pathological change
of protein conformation, these disorders can be classified as conformational diseases
Knowledge of the molecular mechanism causing the transition of physiologically normal and
soluble proteins to toxic oligomers and insoluble fibrils is crucial in efforts to develop
treatment mbdélities for this group of common diséases. ;

In chapter I, amyloidogenic chicken cystatin mutant 166Q (cC 166Q) was successfully
secreted by yeasts Pichia pastoris and Saccharomyces cerevisiae. Large amounts of insoluble
aggregate and polymeric form cC 166Q besides the monomer and dimer forms were secreted into
the culture medium. The monomer form the amyloidogenic cC 166Q exhibited a similar level
of inhibitory activity toward papain, but the dimmer form did not. Our experiment

demonstrated that amyloidogenic mutant 166Q cC, but not the wild type cC can form mature
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amyloid fibers in vitro, however, it maintains a relatively stable conformation in vivo,
indicating that in vivo protein amyloidogensis through 3D domain-swapping is a distinct
mechanism that is fairly different from other amyloidogenesis mechanisms

In chapter II, to investigate whether Epslp is a component of the ER quality control

- system for disulfide-containing model proteins, both amyloid-prone cystatin and unstable
vmutant C94A lysozyme were secreted in wild-type and Aepsl Saccharomyces cerevisiae cells.
Amyloid-prone cystatin secreted at much higher level in Aepsl cells than that in wild-type
yeast. In parallel, the secretion amount of disulfide bond disrupted mutant C94A lysozyme
greatly increased in Aepsl cells although that was apparently low in wild-type yeast cells
compared vith the secretion amount of wild-type lysozyme. It is interesting that neither
the unstable mutant C94A lysozyme nor amyloid-prone cystatin secreted in Aepsl cells
maintained their specific activities. These observations lead to the supposition that yeast
cells deficient for the PDI-family-member EPS!I locus secrete more of labile

disulfide-containing model proteins.

In chapter 111, toaddress the role of glycosylation on fibrillogenicity of amyloidogenic

‘chicken cystatin, N-linked consensus sequence (Asnl06-11e108? Asnl06-Thr108) was
introduced by site-directed mutagenesis into the wild type and:amyloidogenio chicken
cystatins to construct the glycosylated form of chicken cystatins. The glycosylated and
unglycosylatedformsofbothwildtypeandamyhndogenicmutant166Qcystatinwereexpressed
and secreted in the culture medium of Pichia pastoris transformants. Comparison of insoluble
aggregate amount, the secondary structure, inhibitory activity and fibrillogenicity has
shown that the N-linked glycosylation inhibited the formation of three-dimensional
domain-swapped dimmer, oligomer so as to suppress the amyloidogeniéity of the mutaht
cystatins. ‘

Our results in chapter 1T and I1] combined with the fact that glycosylated proteins have
different folding pathways in ER and require more chaperones to fold correctly than
nonglycosylated proteins, lead to the supposition that pathophysiological mechanism of
cerebral amyloid angiopathy suffered by elderly patients could possibly be explained as
that the wild type hcC forms part of the amyloid deposits in brain arteries in elderly
patients due to decreased levels of aging related ER chaperones.
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