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Понедельник, 6 апреля.  
1. Molecular mechanisms of Alzheimer’s Disease  

During the lecture we will introduce the pathophysiological hallmarks of Alzheimer’s Disease 
(AD). In particular we will  focus on the history of the disease and the current believe how the 
disease develops and progresses. During this timeline Alois Alzheimer and Auguste Deter will  
be introduced. Although the histopathological hallmarks of AD were recognized relatively early 
(approx. 100 years ago), the molecular aspects leading to the diseas e were uncovered only 
recently (approx. 10-20 years ago). Therefore we will  highlight the genetic and molecular 
aspects regarding the proteins involved, e.g. tau and the amyloid precursor protein (APP). 
Furthermore the enzymes involved in APP processing will  be explained and the amyloid (Aβ) 
hypothesis leading to AD will  be introduced. From this classical point of view therapeutic 
aspects regarding the described mechanisms will be discussed. 

Literature: 
Weggen S, Beher D.: Alzheimers Res Ther. 2012 Mar 30;4(2):9. 
Haass C, Kaether C, Thinakaran G, Sisodia S.: Cold Spring Harb Perspect Med. 2012 May;2(5):a006270. 

 

Вторник,7 апреля. 

2. The role of N-terminal truncated Aβ-peptides in Alzheimer’s Disease  
Within the last years the classical Aβ hypothesis has been modified in many aspects. One 
central point is the aggregation propensity and toxicity of soluble Aβ-peptides versus 
aggregated and deposited Aβ-peptides. It became clear that N-terminal truncated Aβ-peptides 
are prone to aggregation and are far more toxic than regular Aβ-peptides starting with position 
one of the Aβ-peptide aminoacid sequence. N-terminally truncated Aβ peptides could act as 
seeds and promotes the aggregation of Aβ1-40 peptides with detrimental effects. So far, many 
studies have examined the characteristics of Aβ3-x, which can be cyclyzed to pyroglutamate 
Aβ (pEAβ3-x), Aβ4-x and Aβ5 x. We have identified a novel enzyme, meprin β whih is capable to generate N-
terminally truncated Aβ2-40/42 variants. These peptides have been described 
in brains of sporadic AD patients, which are processed independently of the β-secretase. 
Meprin β exhibits β-secretase activity and generates Aβ2-40/42. Here, we describe the role of 
meprin β in sporadic versus familial AD pathology as we demonstrate the relevance of 
endogenous meprin β activity for endogenous APP processing in mouse brain and show 
increased expression levels of the protease in sporadic AD brains. Furthermore, we reveal AD 
relevant differences in meprin β activity for APP wt and the familial APPswe. 

Literature: 
Jawhar S, Wirths O, Bayer TA.: J Biol Chem. 2011 Nov 11;286(45):38825-32. 
Bien J, Jefferson T, Causević M, Jumpertz T, Munter L, Multhaup G, Weggen S, Becker -Pauly 
C, Pietrzik CU. J Biol  Chem. 2012 Sep 28;287(40):33304-13. 
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Среда, 8 апреля 

3. Lipoprotein receptors with functional consequences for Alzheimer’s Disease . 
Many years ago the ε4 allel of apoE has been identified as the major genetic risk factor for 
AD. Although intensive research has gone into genetic analysis of this fact no conclusive 
evidence for the molecular function of ApoE on AD development or progression was identified. 
Since ApoE is an extracellular ligand for all  members of the LDL-R family, it is of great interest 
to elucidate the connection between the lipoprotein receptors and APP metabolism. Therefore 
research has targeted the receptors for ApoE uptake into the cells, namely the lipoprotein 
receptor family. One key candidate in this family is the low density l ipoprotein receptor related 
protein 1 (LRP1). With approximately 600 kDa, the type-I transmembrane glycoprotein LRP1 
constitutes the largest member of the LDL-R gene family and is also one of the largest cell  surface receptors. LRP1 is 
abundantly present in the developing and adult brain. Some of its 
extracellular ligands, like ApoE and α2-macroglobulin (α2M) are genetically associated to the 
pathogenesis of AD. Moreover, it has been demonstrated that LRP1 can both directly and 
indirectly interact with APP through its extracellular and intracellular domains. Based on these 
observations it became evident that LRP1 is one critical player in the processing of APP. APP 
at the cell  surface is predominately processed by α-secretase to produce sAPPα and a Cterminal  fragment C83. 
Alternatively, when APP is internalized to the endosomes it becomes 
available for the β-secretase BACE1 which cleaves the receptor to a soluble fragment sAPPβ 
and the membrane bound fragment C99 which is subsequently processed by γ-secretase 
complex to produce AICD and Aβ. The finding that LRP1 serves as mediator for the 
internalization. Indeed, several studies could demonstrate that expression of LRP1 results in 
increased production of the Aβ-peptide while cells lacking the receptor show reduced levels of 
Aβ and comparatively higher amounts of secreted sAPPα. Fe65, a cytosolic adaptor protein 
containing two phosphotyrosine interaction domains (PID), could be determined as an 
intracellular scaffold linking APP and LRP1. It could be shown that the trimeric complex is 
required for proper endocytosis of neuronal expressed APP695. Additionally, overexpression 
of Fe65 in a transgenic AD mouse model resulted in a dramatic decrease in AD pathology in 
these mice. This was the first in vivo evidence for the disruption of the LRP1-Fe65-APP 
tripartite complex, leading to a virtual LRP1 knock-out phenotype in regard to APP processing. 

Literature: 
Jaeger S, Pietrzik CU.: Curr Alzheimer Res. 2008 Feb;5(1):15-25. 
Wagner T, Pietrzik CU.: Exp Brain Res. 2012 Apr;217(3-4):377-87. 

 

Четверг, 9 апреля 

4. The blood brain barrier: a window into the brains of Alzheimer’s Disease patients . 
Alzheimer’s disease (AD) is not only characterized by Aβ and tau pathophysiologic processes 
inducing neuroinflammation, neuronal loss, depressed long-term potentiation, and impaired 
synaptic transmission, but also by the formation of Aβ plaques in the brain and in some AD 
patients in cerebral blood vessel walls, a symptom referred to as cerebral amyloid angiopathy 
(CAA). Accumulation of Aβ in blood vessel walls alters the composition of the basement 
membrane, eventually resulting in focal aneurysm formation, fibrinoid necrosis, 
angiodestructive inflammation, and intracerebral hemorrhage observed in AD/CAA patients. 
In addition to CAA, there is increasing evidence for a blood-brain barrier (BBB) disruption in 
AD. The BBB is established by endothelial cells (ECs) lining cerebral microvessels, astrocytes 
and pericytes. It represents a diffusion barrier between blood stream and central nervous 
system (CNS) and is further essential for CNS supply with nutrients. Brain ECs also express 
transporters and receptors that are involved in the pathogenesis of AD by modulating Aβ 
clearance from brain-to-blood and blood-to-brain. AD patient brain sample analyses have 
shown an increase in angiogenic vessels that are characterized by widened interendothelial 
junctions and numerous fenestra, and vascular densities correlating with Aβ load in the 
hippocampus. Additionally, a reduction in brain capillary diameter and density has been 
observed in AD. During this lecture we will  focus on the transport of Aβ-peptides across the 
BBB and on the role of LRP1 on the transcytosis of these peptides across the BBB. Additional  
attention will be put on therapeutical drug delivery systems that might help to bring potential 
beneficial drugs across the BBB. 

Literature: 
Pflanzner T, Kuhlmann CR, Pietrzik CU.: Curr Alzheimer Res. 2010 Nov;7(7):578-90. 
Sagare AP, Deane R, Zlokovic BV.: Pharmacol Ther. 2012 Oct;136(1):94-105. 


