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Wild-type transthyretin (ATTRwt) cardiac amyloidosis is a disease in which transthyretin without
pathogenic mutation forms amyloid fibrils from protein misfolding, resulting in pathological
accumulation at the cardiac interstitium leading to cardiac dysfunction. Numerous studies have
attempted to establish animal models for this disease, but they have not yet existed. So far, the
mice overexpressed or humanized with transthyretin, or mice modified with proteins involved in
amyloid formation and deposition have been created as transgenic mice, but these mice did not
form amyloid at all, or even if amyloid fibrils were formed, they were not derived from transthyretin,
or they were too small to cause cardiac dysfunction. Against this background, it was considered
that the establishment of an animal model of ATTRwt cardiac amyloidosis required a complex
analysis method that obtains information necessary for understanding the disease from human
samples and simultaneously confirms basic data from cell experiments. Currently, after IRB review
in our institution, we have started to collect unfixed frozen myocardial biopsy samples from
ATTRwt patients (5 cases), which are planned to be analyzed for lipid composition and distribution
around amyloid deposition in cardiac tissue. In addition, in order to examine for pathological gene
mutations, mainly molecules that contribute to protein misfolding of transthyretin, gene mutation
information is comprehensively obtained from whole blood samples of patients (30 cases). As soon
as a sufficient number of samples have been collected, detailed analysis will be carried out
individually. Elucidation of the mechanism underlying abnormal accumulation and toxicity of
transthyretin amyloid using cultured cells (cardiomyocytes and cardiac fibroblasts) is also
indispensable for establishing an animal model. In a joint study with the neurology department of
Kumamoto University, we now use transthyretin fragments that form fibers that closely resemble
real ATTRwt amyloid fibrils to determine how stress changes occur in cardiomyocytes and cardiac
fibroblasts. Several representative inflammatory markers have been confirmed to be enhanced,
and based on this experimental system, we plan to knock down candidate molecules obtained by
genetic analysis using siRNA to elucidate the molecular mechanism.
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1. BFERREEOHE

FERNS U RAGALFUDLTIOANR=2RE ZEREOBWS VAV ALFUOEANRYE-AEENOTIOARRMBERBL. D
R E IR EREE LR RICEDRETHD, chETELOHET. MEEDETILHY OB IINEA LN, LVE
FRELEWV, BEIC, FSURHALFUDOBEIHIBOEME, HENET7TIONNRTBRSEBICEHLAHHEADBHEMZ =YY R
PMERENF-A, 7IOCMREHHELEGEL., FEBELTENS VDAY ALFUBED7IOSRTIEAL., £EHTMBETHER
BEELTETITEELEN 21z, COLIHBERNOAEREDOEYWET ILOBILICIE. RERBOERFICLELFEREFCN VT ILD
LAFLEASMIZTIO—FTILELHDIEERT-, IRTE. “UHEHRD IRB BEEXZIT-06, EEYUTILELTREEDLHE
BRERYUTLVEERBLTWS G ), T EHORYVEABREFELI2BEAHEICEENBLNARSH ., EFDMKY
VTIHSHETYY— LB CECFEERREREBEMICAFELTNDBOF), Yo TILENEEFTYRE., ERIZHERTETEE
HTULKFETWND, T, EEME(OHHEESICDEBIEHESFMER) ZRAVW IS UORYALFUO7IONOEERESLUVES
DN FHBORALHMETIILOBILICIIDLETHD, BLIFRE. BRAKXFZHBAR LD XRHZE T, ATTRwt EFEULE-TS
OfREHERRTEINSUVRYALFUDIZHAVRERNT, DFHES IV DBRMESFMEICED ESBR N RAEEAEL S D
FEHBEITHES TS, WO DREBMERIET—H—NAETELEHRLTHEY . CORBRRZLEIEGTRFCEONIE
R FITDOVWTKD TRV FHEOREBEEZTEIFTETHD.
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Wild-type transthyretin (ATTRwt) cardiac amyloidosis is a disease in which transthyretin without pathogenic mutation forms amyloid
fibrils from protein misfolding, resulting in pathological accumulation at the cardiac interstitium leading to cardiac dysfunction.
Numerous studies have attempted to establish animal models for this disease, but they have not yet existed. So far, the mice
overexpressed or humanized with transthyretin, or mice modified with proteins involved in amyloid formation and deposition have been
created as transgenic mice, but these mice did not form amyloid at all, or even if amyloid fibrils were formed, they were not derived
from transthyretin, or they were too small to cause cardiac dysfunction. Against this background, it was considered that the
establishment of an animal model of ATTRwt cardiac amyloidosis required a complex analysis method that obtains information
necessary for understanding the disease from human samples and simultaneously confirms basic data from cell experiments.
Currently, after IRB review in our institution, we have started to collect unfixed frozen myocardial biopsy samples from ATTRwt
patients (5 cases), which are planned to be analyzed for lipid composition and distribution around amyloid deposition in cardiac tissue.
In addition, in order to examine for pathological gene mutations, mainly molecules that contribute to protein misfolding of
transthyretin, gene mutation information is comprehensively obtained from whole blood samples of patients (30 cases). As soon as a
sufficient number of samples have been collected, detailed analysis will be carried out individually. Elucidation of the mechanism
underlying abnormal accumulation and toxicity of transthyretin amyloid using cultured cells (cardiomyocytes and cardiac fibroblasts) is
also indispensable for establishing an animal model. In a joint study with the neurology department of Kumamoto University, we now
use transthyretin fragments that form fibers that closely resemble real ATTRwt amyloid fibrils to determine how stress changes occur
in cardiomyocytes and cardiac fibroblasts. Several representative inflammatory markers have been confirmed to be enhanced, and
based on this experimental system, we plan to knock down candidate molecules obtained by genetic analysis using siRNA to elucidate
the molecular mechanism.
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