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3. Diseases associated with the conversion of a given peptide or protein from its 
soluble native state into highly organised fibrillar aggregates
Example: Alzheimer’s disease
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1) Fibrillar 1) Fibrillar morphology observable using transmissionmorphology observable using transmission electron electron microscopymicroscopy
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amyloidamyloid fibrils of the Afibrils of the Aββ11--4040 peptide peptide 
by transmission electron microscopyby transmission electron microscopy

((Walsh et al. 1999. Walsh et al. 1999. J. J. BiolBiol. . ChemChem. 274, 25945. 274, 25945))

amyloid amyloid fibrils of Afibrils of Aββ11--4242 peptidepeptide
by atomic force microscopyby atomic force microscopy

(Harper et al. 1997,(Harper et al. 1997, ChemChem. . BiolBiol.. 4, 119)4, 119)
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XX--ray diffractionray diffraction of Aof Aββ fibrilsfibrils
Serpell, 2000, Bioch. Biophys. Acta
1502, 16-30

4.8 Å 4.8 Å

10-11 Å 10-11 Å

Second hallmarkSecond hallmark::
CrossCross--ββ structure usingstructure using XX--rayray fibre fibre diffractiondiffraction



Third hallmarkThird hallmark::
Green Congo Green Congo red birefringencered birefringence under crossunder cross--polarisedpolarised lightlight

Fibrillar deposits of Fibrillar deposits of ββ22--microglobulinmicroglobulin
Ivanova et al., 2003, Biochemistry 42, 13536-13540
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twist twist toghethertoghether or associate laterally to or associate laterally to 
form fibrils of higher widthform fibrils of higher width
(generally 7(generally 7--13 13 nmnm but even more)but even more)

-- Within individual Within individual protofilaments protofilaments aa
ββ--sheet structure is present. sheet structure is present. ββ --strands strands 
are parallel to each other and are parallel to each other and 
perpendicular to the axis of the fibrils.perpendicular to the axis of the fibrils.
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IMPORTANT NOTE!

In some cases the misfolded protein molecules form fibrillar aggregates which cannot 
be classified as amyloid fibrils (they do not have extensive cross-β structure and do

not bind diagnostic dyes such as Congo red

(as in cell sickle anemia and serpinopathies)
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All these components clearly play 
a role in the rate of formation and
stabilisation of fibrillar aggregates
and precursor aggregates

fibrils of β2 microglobulin 
associated with a collagen fibre 
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Proteins forming naturally nonpathological amyloid-like fibrils
with specific functional roles



I very much hope that you have 
enjoyed this lecture and thank you 

for your kind attention!


