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Analysis of molecular basis of familial amyloidoses by using the mice
carrying targeted mutations

by
Shuichiro MAEDA *
Toshio TAMAOKI* ** Hiroo KAWANO***, Mihoko SAKAMOTO****
Yoshile OKADA*, Sadahiro ITO*, Shigenobu KANBE**,
Yukio OZAKI**** Tokuhiro ISHIHARA***

from
*Department of Biochemistry, Yamanashi Medical University
**Department of Neuropsychiatry, Yamanashi Medical University
***First Department of Pathology, Yamaguchi University School of Medicine
****Department of Clinical and Laboratory Medicine, Yamanashi Medical University

Every type of amyloid deposit examined, including A f deposits of Alzheimer disease, contained
serum amyloid P component (SAP). SAP inhibits proteolysis of amyloid fibrils in vitro and is thereby
speculated to contribute to persistence of amyloid in vivo. Thus, we and other research group
generated a unique strain of mice carrying a null mutation at the sap locus. The SAP-deficient mice
displayed no obvious phenotypic abnormalities. Using the SAP-deficient mice, we and other research
group showed that, although not essential in the deposition of AA amyloid, SAP significantly promotes
the amyloid deposition. Thus, SAP enhances the induction of murine AA amyloidosis and may play an
important role in the pathogenesis of human amyloidoses.

On the other hand, SAP is a major acute-phase reactant in the mouse. To elucidate the role of SAP
in acute-phase response, we compared mRNA species in Salmonella typhimirium lipopolysaccharide
(LPS)-stimulated livers of SAP-deficient (sap-/-) and wild-type (sap+/+) mice by the differential mRNA
display technique. The nucleotide sequencing of a clone derived from a differentially amplified product
indicated that the clone is interferon-inducible known ¢cDNA. The Northern blot hybridization analysis
of the liver RNA in the sap-/- and sap+/+ with the use of the ¢cDNA as a probe confirmed that the
level of mRNA is much higher in the the sap -/- mice relative to the sap+/+ mice. Qur data suggest
that SAP may play an important role in suppressing the expression-level of the interferon inducible
gene in the mouse.

Recently Pepys et al. generated sap-/- mice and reported that the mice spontaneously develop
antinuclear autoimmunity and severe glomerulonephritis, a phenotype resembling human systemic
lupus erythematosus. The sap ~/- mice which we generated also spontaneously produced high titers
of antinuclear antibody. However, their urine total protein level was normal and they did not suffer
from glomerulonephritis. Thus the sap-/- mice should have immense significance for understanding
the role of SAP in the pathogenesis of human amyloidoses.
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Analysis of the Transmission of Amyloidosis Using Mouse
AApoAll Amyloidosis (AApoAll)

by
Keiichi HIGUCHI*
Xing YANMING*, Tatsumi KORENAGA*, Takuya CHIBA*, Fu LI*,
Akihiro NAKAMURA*, Masayuki MORT*, Takatoshi MATSUSHITA*,
Kumiko KOGISHI**, Masanori HOSOKAWA*

from
*Department of Aging Angiology, Research Center on Aging and Adaptation,
Shinshu University School of Medicine
**Field of Regeneration Control, Institute for Frontier Medical Sciences,
Kyoto University.

In mouse senile amyloidosis, apoA-II polymerizes to amyloid fibrils (AApoAll) and deposits
systemically. Using AApoAll amyloidosis, we studied the transmittability of amyloid fibrils, AApoAIl
was purified and characterized in the feces of old R1.P1-4pea2¢ mice with severe amyloidosis. The
intraperitoneal injection of the amyloid fibril fraction of feces containing AApoAlIl accelerated
amyloidosis in R1.P1-ApoaZ¢ mice. Injection of AApoAIl amyloid fibrils composed of amyloidogenic (C
type) apoA-IT induced amyloid deposition in SAMRI mice that have amyloid-resistant (B type) apoA-II
proteir. The amino acid sequencing revealed that the deposited amyloid is composed of B type apoA-IL
Injection of AApoAll isolated from the tongue of SAMRI mice induced amyloidosis again in SAMRI.
Injections of both ATTR (Met30Leu) isclated from the heart of FAP patient and A S amyloid fibrils
accelerated AApoAll deposition in R1.P1-ApoaZ¢ mice.

The transmission of amyloid fibril conformation, that is; invasion of exogenous amyloid fibrils act as
seeds and change the conformation of endogenous amyloid protein to polymerize into amyloid fibril was
shown in AApoAIl mouse amyloidosis.
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Basic analysis of transmissibility of brain amyloid S protein amyloidosis-
Study of transgenic mice overexpressing § APP with Swedish mutations.

by
Mikio SHOJI*
Yasuo HARIGAY A*, Yasushi TOMIDOKORO*, Masaki IKEDA?,
Mitsuyasu KANAT*, Etsuro MATSUBARA™, Takeshi KAWARABAY ASHIY,
Koichi OKAMOTO*, Shunsaku HIRAT*

from
*Department of Neurology, Gunma University School of Medicine
**Tokyo Metropolitan Neurological Hospital

To clarify the transmissibility of brain amyloid f protein (A f) amvloidosis of Alzheimer’s disease
(AD), we examined the APPsw mice (K Hsiao et al. Science 1996) expressing human [ APP695 ANL
under the hamster prion promoter.

In the brain of APPsw mice, cored, diffuse plaques and amyloid angiopathy consists of various A f
species with both N-and C- terminal modifications, were recognized such as those of AD brains.
Accumulation of hyperphosphorylated tau as well as § APP were observed in dystrophic neurites
surrounding cored plaques. Neuronal cell loss as well as synaptic loss were found in cored plaques.
The levels of Af40 and A £42 in brain at the age of 8 month were 1,656 and 25( pmoles/g brain,
respectively and remarkably increased with the evolution of A f amyloidosis. Passive avoidance test
revealed that APPsw mice have memory impairment in 85-month old. Thus, these mice are useful for
examining the mechanism of AD pathology, and the possibility of transmission of brain A # amyloidosis.

We also found that Fluo-A f hinds to senile plaques on frozen brain sections from APPsw mice as
well as AD patients. W e are studying autoradiography after injection with radiolabeled A § to APPsw
mice. Finally, we will examine whether or not Af amyloid will be able to be transmitted to other
brains by using APPsw mice which were injected with amyloid cores from AD brains.
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Amyloid enhancing factor activity of several crude-amyloid fibrils

by
Tadaaki YOKOTA*
Hiroo KAWANO**, Tokuhiro ISHIHARA**, Toshikazu GONDO**
Yoshinobu HOSHIIT** , Mutsuo TAKAHASHI***, Mihoko SETOGUCHI***

from
*Department of Pathology, Kokura Memorial Hospital
**First Department of Pathology, Yamaguchi University School of Medicine
***Department of Surgical Pathology, Yamaguchi University Hospital

Amyloid enhancing factor (AEF) activity of several crude amyloid fibrils including AA from swan,
mouse, cow and human A x, A 1 and calcitonin related-amyloid fibrils from a patient with medullary
carcinoma of thyroid gland, were tested.

Mice were intraperitoneally injected 1 mg of these crude amyloid fibrils and subcutaneously injected
0.5 ml of a mixture of equal volumes of 10% casein solution and complete Freund’s adjuvant, and
sacrificed 7 days later. AEF activity was observed in three out of three mice receiving AA from cow,
two out of three mice receiving AA from swan and mouse, one out of two mice receiving human AA
and human A A, and two out of three mice receiving the calcitonin related-amyloid fibrils. All amyloid
deposits reacted positively to anti-AA antibody when examined immunohistochemically. No AEF
activity was observed in mice receiving human A x.

Thus, excepting the A x amyloid fibrils, amyloid fibrils from different species and different types of
amyloid accelerated the activity of murine AA formation.
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