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Transmission of Amyloidosis

M

N 7Y I e N e e w
MMV ILO) LS LS
-/

January 27, 2011
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PROGRAM & ABSTRACTS

The Amyloidosis Research Committee

Research on Intractable Diseases

Health and Labour Sciences Research Grants

The Ministry of Health, Labour and Welfare, Japan
Chairman : Masahito Yamada, MD, PhD

Kanazawa University Graduate School of Medical Science
Department of Neurology and Neurobiology of Aging
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ACCESS

Accessing from nearby train stations
20 minutes on foot, 5 minutes by car from the Marunouchi north exit of Tokyo Station
Direetly connected from Exit 3b of Takebashi Station on Tozai Line
5 minutes on foot from Exit C2 of Otemachi Station on Chiyoda Line
5 minutes on foot from Exit A9 of Jinbocho Station on Metro Subway

ADDRESS :1-4-1 Otemachi Chiyoda~Ku Tokyo, 100-0004

TEL 1 +81-3-3287-2921
FAX :+81-3-3287-2913
URL shttp://www.kkr-hotel-tokyo.gr.jp

E-mail :info@kkr-hotel-tokyo.gr.jp

Weather
® Bureau

GENERAL INFORMATION

Registration

Please visit our home page for registration :
http://amyloid.umin.jp/

Fee : Free

Reception

Date : 18:10-, January 27

Place : KKR Hotel Tokyo, 11™ Floor Banquet Room TOKI
Fee : JPY 6,000
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Program

January 27, 2011
KKR Hotel Tokyo, 11" Floor Banquet Room KUJAKU

13:30—13:35 Opening Remarks

13:35—15:40 Session I : Transmission of systemic amyloidosis
Chairman: Professor Shu-ichi Ikeda (Shinshu University, Japan)
Chairman: Professor Yukio Ando (Kumamoto University, Japan)

13:35~14:35 Initiation and transmission of AA amyloidosis
Speaker: Professor Per O. Westermark (Uppsala University, Sweden)

14:35~15:25 Transmission of amyloidosis in mouse and cheetah: implications in human
systemic amyloidosis
Speaker: Professor Keiichi Higuchi (Shinshu University, Japan)

15:25~15:40 Slaughtered aged cattle might be one dietary source exhibiting amyloid
enhancing factor activity
Speaker: Professor Shu-ichi Ikeda (Shinshu University, Japan)
15:40—16:00 Coffee Break
16:00—17:50 Session Il : Transmission of cerebral amyloidosis
Chairman: Professor Hidehiro Mizusawa
(Tokyo Medical and Dental University, Japan)

Chairman: Professor Masahito Yamada (Kanazawa University, Japan)

16:00~17:00 Induction and spreading of cerebral B-amyloidosis
Speaker: Professor Mathias Jucker (University of Tiibingen, Germany)

17:00~17:50 Amyloidosis and prion diseases: similarity and difference
Speaker: Professor Tetsuyuki Kitamoto (Tohoku University, Japan)

17:50—17:55 Closing Remarks

18:10— Reception (KKR Hotel Tokyo, 11" Floor Banquet Room TOKI)
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Initiation and transmission of AA amyloidosis

Per Westermark' and Gunilla T Westermark’
'Department of Genetics and Pathology, and *Department of Medical Cell Biology, Uppsala

University, Uppsala, Sweden

Systemic AA amyloidosis may develop as a consequence of a chronic inflammation and in
developed countries the disease most often forgoes by rheumatoid arthritis. The amyloid fibril
protein is an N-terminal fragment of the acute phase reactant serum amyloid A (SAA) which is
a product of two closely related genes expressed in the liver in response to some cytokines.
SAA is an apolipoprotein in HDL and is believed to be important in the transport of cholesterol
from injured tissues. The plasma concentration of SAA is normally low but increases at any
inflammation up to a thousandfold. A persistently high plasma concentration of SAA is a
prerequisite for the development of AA amyloidosis but is not the single explanation since most
individuals with high SAA levels do not become amyloidotic. AA amyloidosis resembling the
human variant is easily induced in many strains of mice. This disease can be transmitted from
an amyloidotic mouse to a susceptible (i.e. inflamed) animal by a prion-like mechanism. AA
amyloidosis occurs in many other mammalian and avian species and transmission within these
species occurs. Cross-transmission from these other species to mice has been demonstrated
experimentally. Although transmission or cross-transmission of AA amyloidosis has not yet
been demonstrated in human, it is not unthinkable; however it would be very difficult to prove.
Remarkably, AA amyloid is probably common in the human food chain since AA amyloidosis
is prevalent in cattle, duck and goose. A tool to determine risk for human AA amyloidosis is
obviously needed. /n vitro cross seeding of human AA protein with fibrils from other species
can be used but a biological system is to prefer. We are developing a transgenic Caenorhabditis
elegans model in which worms express human SAA1 and AA proteins of variable length. This
system will be used to test potential risk factors including amyloid fibrils of variable origin and

other fibrils in the environment.
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Transmission of amyloidosis in mouse and cheetah:
implications in human systemic amyloidosis

Keiichi Higuchi
Department of Aging Biology, Institute on Aging and Adaptation, Shinshu University Graduate

School of Medicine, Matsumoto, Japan

The amyloidoses are a group of protein misfolding disorders characterized by the accumulation
of amyloid fibrils formed from a variety of proteins that, under normal physiological conditions,
are harmless and soluble. Currently, more than 26 amyloid diseases have been identified such as
the prion diseases, Alzheimer’s disease, type 2 diabetes and various systematic amyloidoses. In
mice, apolipoprotein A-II (apoA-Il) in serum high density lipoproteins (HDL) forms amyloid
fibrils (AApoAll) in age-associated systemic amyloidosis (AApoAll amyloidosis). AA
amyloidosis, known as reactive or secondary amyloidosis associated with inflammation, is
generally recognized as the predominant form of systemic amyloidosis that occurs in human,
mice, cheetah, domestic animals and the animal kingdom. These amyloidoses are characterized
by the systemic deposition of extracellular fibrils composed of apoA-1I in AApoAll amyloidosis
or serum amyloid A (SAA) in AA amyloidosis, primarily in the spleen, liver, heart, kidney,
vessels walls, and to a lesser extent in other organs. In most species, AApoAll and AA
amyloidosis occurs sporadically associated with aging (AApoAll amyloidosis) and chronic
inflammation (AA amyloidosis). However, intriguing recent data suggest that both AApoAll
and AA amyloidoses could be transmitted by prion-like infectious process through a
seeding-nucleation mechanism. In these amyloidoses, AApoAll and AA amyloid fibrils,
abnormal forms of the host serum proteins (apoA-II and SAA), induces the conformational
change of native apoA-1l and SAA to the AApoAIl and AA fibrils and causes detectable
phenotypes or diseases in the affected individuals. The propagation of amyloidosis among
animals probably occurred by consumption of AApoAll fibrils found in feces, milk and saliva
excreted from affected mice and AA fibrils in feces in captive cheetahs. Since transmission can
cross over species barriers, it may be possible that amyloidosis can be induced by amyloid

fibrils and amyloid-like properties in food and environment.
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Slaughtered aged cattle might be one dietary source exhibiting
amyloid enhancing factor activity

Shu-ichi Ikeda' and Keiichi Higuchi?
'Department of Medicine (Neurology and Rheumatology), and “Department of Aging Biology,

Institute on Aging and Adaptation, Shinshu University School of Medicine, Matsumoto, Japan

It has been shown that experimental murine AA amyloidosis can be enhanced by dietary
ingestion of amyloid fibrils, and it is known that systemic AA amyloidosis occasionally
develops in aged cattle. In this study we examined amyloid deposits in renal and muscular
tissues simultaneously obtained from slaughtered aged cattle. On histopathology, renal amyloid
deposition was seen in 9 of 293 cattle with no history of disease, and minute amyloid deposition
in muscular tissue was detectable in one of these nine. All these amyloid deposits were
immunohistochemically demonstrated to be AA. Amyloid fibrils fractions from two cattle were
intravenously injected into group of seven experimentally designed mice for induction of AA
amyloidosis. All seven mice developed severe AA amyloidosis. These data suggest that food

products made from aged cattle possess amyloid-enhancing potential.
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Induction and spreading of cerebral 3-amyloidosis

Mathias Jucker
Department of Cellular Neurology, Hertie-Institute for Clinical Brain Research,
University of Tiibingen, and DZNE - German Center for Neurodegenerative Diseases,

Tiibingen, Germany

Cerebral proteopathy is a unifying term for cerebral neurodegenerative diseases in which
aggregated proteins are abnormally deposited in the brain. The hallmark proteopathy is
Alzheimer’s disease (AD) in which fibrillar amyloid-B (AB) peptide is deposited extracellularly
in the form of parenchymal plaques and vascular amyloid. To understand the mechanisms how
abnormal protein processing and aggregation leads to cerebral B-amyloidosis several transgenic
mouse models have been generated. These mouse models have been instrumental to study the
induction and spread of the amyloid lesions and a mechanism reminescent of prions has been
suggested. The observation that AP structural variants can exogenously be induced in these
mouse models intensifies the search for the agent that drives cerebral B-amyloidosis. An
understanding of the earliest and initial events in the development of AD is crucial for the

development of diagnostics and early mechanism-based intervention.
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Amyloidosis and Prion diseases: similarity and difference

Tetsuyuki Kitamoto

Department of Neurological Science, Tohoku University School of Medicine, Sendai, Japan

Prion diseases are fatal neurological diseases with infectious characteristics. The infectious
agent, called “prion”, have been reported to aggregate into the amyloid fibrils. However,
amyloid plaques are rarely seen in prion diseases and amyloid fibrils are never detected in the
scrapie-infected N2a cells. The amyloid fibrils, so called prion rods, are only detected after the
purification steps using the detergent and protease treatment.

The amyloidosis have been reported to be caused by infection as well as the prion diseases.
However, in the amyloidosis, there is no epidemic occurrence as reported in prion diseases.
Even in the case of cheetah kept in the zoo, some primed conditions including high SAA level
are seemed to be necessary in the infection. It is also interesting to see the cross-seeding
phenomenon in the amyloid infection. The AA amyloid fibril accelerates the AApoll deposition.
The prion diseases have been epidemic both in the animal and the human. BSE (bovine
spongiform encephalopathy) epidemic was seen in UK and CWD (chronic wasting disease) in
cervid is getting epidemic in the North America. Of course, kuru, vCJD, and iatrogenic CJD are
human infectious prion diseases. Prion diseases infect all animals.

In this symposium, I will present a possible hypothesis to explain the difference between

amyloid infections and prion infections.
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