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This issue of Acta Neuropathologica includes a cluster of
three review papers focusing on amyloid B-peptide (AP)
and/or t-protein aggregates in Alzheimer’s disease (AD).
Since the first description of the disease by Alzheimer [1],
AB-containing amyloid plaques and t-derived neurofibril-
lary tangles (NFTs) have been identified to represent the
pathological hallmarks of AD [1, 6, 8]. These two types
of protein aggregates share a number of biochemical fea-
tures. Both form fibrils, which are the major compounds of
amyloid plaques (AP fibrils) and neurofibrillary tangles (t
fibrils; NFTs). Both proteins were shown to undergo post-
translational modifications, such as phosphorylation, trun-
cation and/or pyroglutamate formation in the AD brain.
These modifications may accelerate the speed of aggrega-
tion in vitro. Moreover, AB has been shown to promote t
aggregation [5, 7], suggesting that protein aggregation rep-
resents a key starter and/or promoter of the disease. The
ability of AP to functionally interact with T may depend
on other proteins such as N-methyl-p-aspartate (NMDA)
receptors that act as molecular switches to induce neuronal
dysfunction and neurodegeneration. Figure 1 provides a
schematic representation of the roles of AB and t as pre-
sented in this cluster. The clinical manifestation of AD is,
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thereby, associated with high levels of mature Ap and t
aggregates widely distributed throughout the brain.

The first article by Thal et al. provides an overview
about the current knowledge of the biophysical and bio-
chemical mechanisms of AB aggregation and its relation-
ship to AD pathology. A key neuropathological feature of
AD is its stage-wise development as represented by the
spreading of AP plaques and NFTs from one brain region
to another [4, 10]. More recent data demonstrated that these
stages are also reflected by biochemical changes of A, and
specifically by posttranslational modifications that could be
correlated with the progression from preclinical to clinical
forms of AD.

In the second article, Viola and Klein summarize the
current knowledge about the generation and stability of
AP oligomers and their toxic effects on neuronal cells. The
authors further highlight the cellular mechanisms by which
AP exerts its toxic activity and outline possible inhibitory
strategies with antibodies and other agents.

The third review by Nisbet et al. focuses on t protein
and its interactions with Af. The manuscript describes the
aggregation of t into NFTs, the effects of AP aggregates on
T as well as the involvement of NMDA-receptors and Fyn
protein kinase. The authors conclude with a short overview
about therapeutic strategies targeting Af and .

Taken together, these three review papers draw a cur-
rent concept of AD pathogenesis according to which AD
results from protein aggregation, posttranslational modifi-
cation of these proteins and from the interaction of these
aggregates with other proteins. Toxicity of Af and t is at
the cell biological level mainly related to toxic intermedi-
ates (oligomers and protofibrils). Fibrillar aggregates of Af
and t may enhance the effects of the toxic intermediates
by generating mechanical barriers for diffusion, sprouting
and cell migration in the brain parenchyma (A fibrils) or
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Fig. 1 Schematic representation of the potential roles of A and t in
the pathogenesis of AD as covered in this cluster. a Aggregation and
posttranslational modification of Af and the presence of intermedi-
ates and fibrils in the human brain is reviewed in detail by Thal et al.
(this issue). A similar aggregation pattern for t including its abnormal
posttranslational phosphorylation leading to fibrillar aggregates finally
forming NFTs is described in the review of Nisbet al al. (this issue).
b The toxic effects of AB oligomers at the cellular level are discussed
by Viola and Klein (this issue), that of t and its interactions with
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AP by Nisbet et al. (this issue). Interactions of AP intermediates (i.e.,
oligomers and protofibrils) with t may have influence on the gen-
eration of abnormal phosphorylated t-protein via Fyn. Extracellular
fibrillar amyloid may be maleficent due to its mechanical proper-
ties that limit diffusion within the extracellular space and that alter
the integrity of the extracellular matrix (e.g., vessel wall destruction
in cerebral amyloid angiopathy). ¢ Intracellular NFTs may also act
mechanically deleterious to neurons as they occupy their cytoplasm,
displace cell organelles and finally lead to neuron death [2, 3, 9]



Acta Neuropathol (2015) 129:163-165

165

by displacement of functional cytoplasm within the cells
(t-containing NFTs). Since similar biophysical mecha-
nisms of protein aggregation apply for Ap aggregation and
deposition as well as for the generation of t-derived NFTs,
it is tempting to speculate that AD results from any kind of
event that is capable to kick off the biophysical process of
T and AP aggregation. For disease progression, posttrans-
lational modifications of Af and t appear to play a crucial
role.

Acknowledgments The authors received support for their scientific
projects from DFG-Grants TH624/6-1 (DRT), FA456/12-1 (MF) and
Alzheimer Forschung Initiative Grants #10810, #13803 (DRT).

Conflict of interest DRT received consultancies from Covance
Laboratories (UK) and GE-Healthcare (UK), received a speaker hon-
orarium from GE-Healthcare (UK) and collaborated with Novartis
Pharma Basel (Switzerland).

References

1. Alzheimer A (1907) Ueber eine eigenartige Erkrankung der Hirn-
rinde. Allg Zschr Psych 64:146-148

2. Bancher C, Brunner C, Lassmann H, Budka H, Jellinger K,
Wiche G, Seitelberger F, Grundke-Igbal I, Igbal K, Wisniewski
HM (1989) Accumulation of abnormally phosphorylated tau

10.

precedes the formation of neurofibrillary tangles in Alzheimer’s
disease. Brain Res 477:90-99

Braak E, Braak H, Mandelkow EM (1994) A sequence of
cytoskeleton changes related to the formation of neurofibrillary
tangles and neuropil threads. Acta Neuropathol 87:554-567
Braak H, Braak E (1991) Neuropathological stageing of Alzhei-
mer-related changes. Acta Neuropathol 82:239-259

. Gotz J, Chen F, van Dorpe J, Nitsch RM (2001) Formation of

neurofibrillary tangles in P301 1 tau transgenic mice induced by
Abeta 42 fibrils. Science 293:1491-1495

Grundke-Igbal I, Igbal K, Quinlan M, Tung YC, Zaidi MS,
Wisniewski HM (1986) Microtubule-associated protein tau. A
component of Alzheimer paired helical filaments. J Biol Chem
261:6084-6089

Lasagna-Reeves CA, Castillo-Carranza DL, Guerrero-Muoz MJ,
Jackson GR, Kayed R (2010) Preparation and characterization of
neurotoxic tau oligomers. Biochemistry 49:10039-10041
Masters CL, Simms G, Weinman NA, Multhaup G, McDon-
ald BL, Beyreuther K (1985) Amyloid plaque core protein in
Alzheimer disease and Down syndrome. Proc Natl Acad Sci
82:4245-4249

Sassin I, Schultz C, Thal DR, Riib U, Arai K, Braak E, Braak
H (2000) Evolution of Alzheimer’s disease-related cytoskeletal
changes in the basal nucleus of Meynert. Acta Neuropathol (Berl)
100:259-269

Thal DR, Riib U, Orantes M, Braak H (2002) Phases of Abeta-
deposition in the human brain and its relevance for the develop-
ment of AD. Neurology 58:1791-1800

@ Springer



	Protein aggregation in Alzheimer’s disease: Aβ and τ and their potential roles in the pathogenesis of AD
	Acknowledgments 
	References


