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Establishment of an experimental model inducing human Al. amyloidosis
in SCID-hIL6 transgenic mice

by
Michio M. KAWANQO, Hideaki ISHIK AWA

from

Department of Inmunchematology, Yamaguchi University School of Medicine

The purpose of this project is lo establish an experimental model inducing AL amyloidosis in SCID-hIL6
transgenic mice(SCID-hIL6 Tg mice) and o clarify the mechanism how human M protein produced from
myeloma cell lines degenerate into amyloid deposit in these mice.We established a human myeloma cell line,
MSG-Y01.from a myeloma patient with AL amyloidosis, and this cell line was confirmed to stably secrete
IgA- x of M protein in vitro. We also observed that this cell line was able to be transplanted with agarose gel
intraperitoneally in SCID-hIL6 Tg mice and survive after 4 to 12 weeks, and even 20 weeks after injection of
this cell line, these mice were still alive. So, we could establish a human myeloma cell line that could be stably
implanted in SCID-hIL6 Tg mice. We are now trying toinduce amyloid deposition in these SCID-hILLG Tg
mice after intraperitoneal injection of this cell line with various reagents that can activate resident macro-

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

by
Shuichiro MAEDA*
Sadahiro 1TO*Hiroo KAWANO**, Yasuko KATO***, Hitoshi SUGIYAMA ***~,
Masaharu KUBOTA****, Naomi SAKASHITA*****, Yasuo HARIGAYA******, Shinichi QHNO***,
Shigenobu KANBA**** Maotohiro TAKEYA*****, Mikio SHOJI******, Tokuhiro ISHIHARA**

from
*Department of Biochemistry, Yamanashi Medical University
**Department of Pathology, Yamaguchi University School of Medicine
***Department of Anatomy, Yamanashi Medical University
****Department of Neuropsychiatry, Yamanashi Medical University
*=*++*Department of Pathology, Kumamoto University School of Medicine
#exxtxDepartment of Neurology, Gunma University School of Medicine

Toassess the ultrastructure of in situ AA amyloid fibrils,we examined the ultrastructure of splenic AA
amyleid fibrils in SAP-deficient and wild-type mice.Ultrastructural analysis by quick-freezing and deep-
etching method revealed significant differences in the structure of amyleid fibrils in situ between
two types of mice.Thelight and electron microscopic immunohistochemical analyses,following trypsin
treatment, suggested that AA filaments were on the exterior surface of HSPG, and that SAP bound to
the most exterior surface of the fibrils.

We generated mice carrying a point mutation (Val 30 Mel) in the endogenous ttr gene with the use ofa
novel gene targeting procedure.We suggest that this procedure may be used to introduce subtle mutations
efficiently into most genesin mice. Amyloid deposits were detected in the heart, liver, kidney, stomach,
small intestine, large intestine, and spleenin 2 out of 22 to 25 month-old 16 heterozygous mutant mice
examined. On the other hand, amyloid deposits were not detected in any of the age-matched 16 homozygous
mutant and 5 wild-type mice.
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Induction of mouse senile amyloidosis {(AApoAlID by the injections of various amyloid fibrils

by
Keiichi HIGUCHI*
Xiaoying FU*, Tatsumi KORENAGA®, Takatoshi MATSUSHITA™,
Masanori HOSOKAWA**, Satoshi BABA**, Hironobu NAIKI****, Tokuhiro ISHIHARA*****

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, KyotoUniversity
*** Department of Pathology, Hamamatsu University School of Medicine
=**Department of Pathology, Fukui Medical University
***First Department of Pathology, Yamaguchi University School of Medicine

In mouse senile amyloidosis, apoA-II polymerizes to amyloid fibrils (AApoAIIl} and deposits
systemically. Using AApoAll amyloidosis, we studied the induction of amyloidosis by various amyloid
fibrils. Various amyloid fibrils; mouse AApoAll and AA, human AA, ATTR, two kinds of ALl and A S
2M were isolated and purified. Amyloid fibrils were formed from synthetic A §1-40 peptides. Amyloid
fibrils were injected intravenously into R1.P1-ApoaZ¢ mice with amyloidogenic type C apoA-II. AApoAll
deposition was observed in all R1.P1-ApoaZ¢mice at 3 months after the injections of all kind s of
amyloid fibrils except for one ALL Kinetics of injected human AA amyloid fibrils were studied by
Western blot analysis. Human AA fibrils were first detected in the lungs (1 week) and the tongue (4
weeks) and intestine (8 weeks). AApoAll fibrils were detected in the lungs (4 weeks), the tongue (8
weeks) and intestine (12 weeks). On the contrary. A nor ATTR did induce amyloidosis in SAMRI
mice with wild type apoA-II.  Acceleration of amyloidosis was observed in R1.P1-ApoaZ¢mice born
from the mother mice in which severe amyloidosis was induced by AApoAll injection.

These results suggested that invasion of exogenous substances with amyloid fibrils like structures
may act as seeds and trigger the conformational change of endogenous amyloid protein to polymerize
into amyloid fibril.
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Inhibition of fibril-amyloid enhancing factor

by
Tadaaki YOKOTA"
Hiroo KAWANQO™, Yoshinobu HOSHII**, Tosikazu GONDO**, Mihoko SETOGUCHI***,
Mutsuo TAKAHASHI*, Tokuhirc ISHIHARA™

from
“Department of Pathology, Kokura Memorial Hospital
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**Department of Surgical Pathology, Yamaguchi University Hospital

Development of murine experimental amyloidosis is accelerated by intraperitoneal injection of amyloid
fibrils.

Human calcitonin related-amyloid fibril accelerated experimental amyloidosis in mice, but the
accelerating activity was partially inhibited in mice immunized with human calcitonin.

Human A A amyloid fibril was treated with either 1N NaOH, tripsin, proteinase K for 24 hour, boiling or
burning for 15 minutes. The accelerating activity completely disappeared following treatment with 1N
NaOH, but only partially by burning. Tripsin, proteinase K and boiling treatment had no effect.

Conclusion ; treatment with IN NaQOH completely inhibited, but immunization with amyloid-related
protein and burning treatment only partially inhibited the fibril-amyloid enhancing factor.
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