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This division was established in 1991 to support biolog-
ical sciences through structural characterization. Our ac-
tivities include amino acid and protein chemical analyses,
ultracentrifugal analysis, mass spectrometry and nuclear
magnetic resonance spectroscopy. We are also engaged in
developing new rapid micro-characterization methods for
biological macro-molecules.

Structural analysis of biological molecules of
minute quantity

We applied a protein sequencer for quantitative anal-
yses in [-amyloid precursor protein (APP) processing.
A novel cleavage of APP, referred to as e-cleavage, oc-
curs downstream of the y-cleavage, and generates predom-
inantly a C-terminal fragment (CTF ~) that begins at
Valine-50, according to amyloid 3-protein (A 3) number-
ing. Whether this cleavage occurs independently of, or
is coordinated with ~y-cleavage is unknown. Using a cell-
free system, we had purified CTF + and quantified it with
micro-sequencing. Although A 40 and CTF ~ 50-99 were
the predominant species produced by membranes prepared
from cells over-expressing wild-type (wt) APP or wt pre-
senilins (PS) 1 and 2, the production of CTF ~ 49-99,
which begins at Leucine-49, was remarkably enhanced in
membranes from cells over-expressing mutant (mt) APP,
or wtPS1 and 2 that increased the production of A 3 42.
Furthermore, a y-secretase inhibitor, which inhibits A § 40
and paradoxically enhances A 8 42 production at low con-
centrations, caused the proportion of v 50-99 to decrease
and that of v 49-99 to increase significantly. These results
strongly suggest a link between the production of A (§ 42
and 7 49-99, and provide an important insight into the
mechanisms of altered ~y-cleavage caused by mtAPP and
mtPS1/2.

Mass
molecules

We have constructed an analytical system based on
alternating-scan nano-LC/Fourier transform ion cyclotron
resonance mass spectrometry (FT ICR MS), which al-
lows detection and characterization of minor components
in the context of rapid, sensitive, and precision charac-
terization of protein complexes. The newly established
software platform enabled batch processing of hundreds

spectrometric analysis of biological
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of high-resolution mass spectra obtained by a single nano-
LC/FT ICR MS experiment, and the automatically de-
tected monoisotopic peptide peaks can be grouped to gen-
erate non-redundant peptide mass lists for protein identi-
fication. The software also facilitated data reviewing with
overlaid accurate mass chromatograms and the graphical
representation was suggested to be useful for stoichiomet-
ric evaluation of each component in protein complexes.

Micro-characterization methods for biological
macro molecules

The incorporation of unnatural chemical groups into
proteins has increasing importance in protein science and
cell biology. To expand the variety of amino acids incor-
porated into proteins, many efforts have been made to en-
gineer the translation systems. We created a 3-iodo-L-
tyrosine-specific variant of E. coli TyrRS to incorporate
3-iodo-L-tyrosine at amber positions in a wheat-germ cell-
free translation. HPLC-MS/MS analysis of the produced
protein revealed that more than 95% of the amino acids
incorporated for an amber codon were iodotyrosine. Fur-
thermore, to use this system in a mammalian cell, we cre-
ated a cell line that stably maintains this variant TyrRS
gene expressed from a tetracycline-regulated promoter, for
the conditional incorporation of 3-iodo-L-tyrosine in the
presence of this inducer. HPLC-MS/MS analysis also re-
vealed more than 95% of the amino acids incorporated for
an amber codon was iodotyrosine.
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