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TTR is one of the three major thyroid hormone (TH) distributors and a vitamin A
transporter in bloodstream of human. It is mainly synthesized in liver and choroids plexus of the
brain. TTR is one of the precursor proteins those are known to form amyloid fibril. Familial
amyloidotic polyneuropathy (FAP) and cardiomyopathy (FAC) are the systematic amyloidoses that
have mutated TTR as major cause. Up to date, more than 100 point mutations of TTR have been
identified and up to 80 were revealed associate with FAP. A novel mutated TTR, Val122Asp
(V122D) was recently identified in a Thai patient. Since frequency and clinical manifestations of the
disease are varied among populations. Insight into TTR characteristics is clinically importance. In
this thesis, cDNA of V122D and that of another two variants, Val30Met (V30M) and Leu55Pro (L55P)
were constructed from wild type TTR cDNA template by site-directed mutagenesis, and ligated into
pPIC3.5 expression vector. The recombinant proteins were synthesized by using the heterologous
gene expression system of Pichia pastoris. The result showed that all recombinant TTRs were
successfully synthesized and extracellularly secreted into the yeast culture medium. They were
efficiently isolated from other proteins in the culture supernatant with a single step by preparative
native-PAGE. All of these TTRs had similar physicochemical properties to native TTR. Their
electrophoretic mobilities in polyacrylamide under non-denaturing condition were faster than
albumin in human plasma indicating to a proper structural folding of the TTRs. The subunit masses
determined by SDS-PAGE were 16.9 kDa, 15.9 kDa and 15.5 kDa for V122D, V30M and L55P,
respectively. Based on ThT assay, V122D formed fibril faster than human wild type TTR and L55P,
but slower than V30M. Percentages of the fibril forming were 9.9, 38.6, 8.4 and 10.8 for human wild
type TTR, V30M, L55P, and V122D, respectively. In addition, the relative fibril formation compared
to human wild type TTR were 1.2, 4.3, and 0.9 folds for V122D, V30M and L55P, respectively. These
indicated that the protein structure of V122D was slightly more sensitive to the acidic condition than
L55P, but less sensitive than V30M as it formed fibril better that L55P but less than V30M. Since,
TTR protofibril was reported more toxic to cells than the mature fibril. Less prefer to form fibril of
V122D possibly indicates to its highly toxic potency, however, additional experiments must be
carried out to prove our hypothesis. The proteolytic activity of V122D was examined using
fluorescein isothiocyanate linked casein (casein-FITC) as substrate, and compared to other TTRs.

The catalytic activities of V30M, L55P, V122D and human native TTR were 0.97, 0.51, 0.40 and
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0.26 nM/min, respectively. However, the specific activity of V122D was 8038.67 nM/min/mg protein,
whereas, those of V30M, L55P, and wild type TTR were 3887.81, 2936.10 and 1024.56 nM/min/mg
protein, respectively. Since, the TTR binding site for apoA-I was believed locate at its C-terminal
region and the HXHXE sequence which involved in the binding locate at position 88 to 90 on TTR
polypeptide chain. The mutation of TTR polypeptide at position 122 (in V122D) was, thus, affected

to the catalytic activity of TTR than the mutation at other positions such as position 30.



