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Transthyretin (TTR) is a multi-functional homo-tetrameric protein. Beside functions as a
thyroid hormones transporter, it also catalyzes the hydrolytic cleavage of particular proteins.
Although this property has been proved to associate in pathology of human, the amino acid
residues involved in the catalysis are still unclear. To explore the involvement of N- and C-
terminal sequences in this ability, three types of chimeric TTRs in which N- and/or C-
terminal fragments of the primary structure was changed were produced. These included (1)
Crocodylus porosus TTR with N-terminal sequence of Xenopus TTR and C-terminal
sequence of pig TTR (xeno/croc/pigTTR), (2) human TTR with the C-terminal sequence of
pig TTR (pigC/huTTR) and (3) human TTR with N-terminal sequence of Xenopus laevis
TTR and C-terminal sequence of pig TTR (xeno/hu/pigTTR). By heterologous protein
expression system of Pichia pastoris, the recombinant chimeric TTRs with proper
physicochemical properties were successfully synthesized. The influence of N- and C-
terminal regions on the proteolysis property of TTR was studied using new chimeric TTRs
constructed in this research and other chimeric TTRs. Results showed that the chimeric
TTRs those N- or C-terminal region was altered had different activity in comparing to the
wild type TTR from either human (huTTR) and C. porosus (crocTTR). In the presence of the

specific substrate, apoA-l, the xeno/crocTTR showed to has lowest activity (1.45 + 0.10
LLg/min/mg). The catalytic activity of pigC/crocTTR was highest (specific activity was 23.95
+ 0.00 llg/min/mg) which was 4 folds greater than that of crocTTR (specific activity was
6.08 £ 0.47 lg/min/mg). However, the activity decreased in xeno/croc/pigTTR (16.24 + 1.37
LLg/min/mg). The results obtained from crocTTR family were different from that of TTR from
human family. The specific activity of pigC/huTTR (34.46 + 2.85 |lg/min/mg) was not
different from that of huTTR (34.94 + 2.53 Llg/min/mg). However, the activity of

xeno/hu/pigTTR was lowest with specific activity of 26.46 + 4.50 LLg/min/mg. By using AB



as substrate, in the presence of all type of TTRs, the cleavage fragments of AB were
generated. In comparison to croc TTR, xeno/crocTTR showed to had lowest activity
whereas high activity were found in pigC/croc and xeno/croc/pigTTR. Moreover, the activity
of two chimeric human TTRs were not much different when compared to the wild type
huTTR, although the xeno/hu/pig had a trend to showed lowest activity. Finally, the results
obtained could demonstrate to the influence of N- and C-terminal regions on the catalytic
activity of TTR. Length and hydropathy of the N- or C-terminus may affect on conformation
of the TTR subunit and/or molecule, which led to changes in the activity either in promote

and inhibit manner.

Keywords: Hydropathy, Pichia pastoris, Protease and Transthyretin



	1
	2

