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In this trip, I visited the Hamaguchi group at the University of Tokyo (UT). The
primary objective was to discuss with Professor Hamaguchi the transfer of a Raman
microspectroscopic apparatus from UT to NCTU, as well as recent research progress
in our laboratory at NCTU including Raman studies of single living yeast cells and
bacterial biofilms. I confirmed that the conditions of the Raman apparatus are quite
good, and that it should be able to work as soon as it is rebuilt at NCTU. We also
discussed the research plan after the first term of the 5-500 project ends this March.
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The purpose of the visit is (1)} to discuss with Professor Hamaguchi the
research plan after the first term of the 5-500 project ends this March and (2) to
examine the Raman microspectroscopic apparatus in the Hamaguchi laboratory
that we are planning to transfer from the University of Tokyo (UT) to NCTU
SOon.
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The schedule of my visit is summarized as follows:

3/3 | 14:00 Arrival at Tokyo (Narita)
3/4 | 11:00-12:00.  Discussion with Prof. Hamaguchi and with a Ph. D.
7" student from Canada

12:00-14:00 Luncheon discussion
14:00-16:00  Discussion and lab visit

3/7 110:00-12:30  Attend group meeting
12:30-13:30  Attend staff meeting

13:30-14:00  Discussion with Prof. Hamaguchi
14:30-15:00 Lab visit

18:45 Leave for Tokyo

March 4. I first talked with an analytical chemistry major Ph. D. student from
Université de Montréal, who is interested in working as a postdoctoral
researcher in my group after graduation next year. She has been staying at UT
for a few months with support of the GCOE (Global Center of Excellence)
program in Japan. Then, during lunch I had a scientific discussion with
Professor Hamaguchi and his Ph. D. student, Onogi. We have been involved in
the project where the molecular origin of the mitochondrial Raman band at 1602
cm™ (the “Raman spectroscopic signature of life”) is studied. In my group, a Ph.
D. student, Chuan-Keng Huang, has been investigating the effect on Raman
spectra, of exogenous addition of CoQq, a strong candidate for the compounds
that give the 1602 cm™ band. In the luncheon discussion, I heard that, very
recently, ergosterol was emerging as another possible compound. This
hypothesis seems to be consistent with a biological estimation of the amount of
ergosterol in yeast cells. We discussed whether this ergosterol hypothesis can
account for all the other experimental observations that have been accumulated
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both at UT and NCTU over the past few years. The origin of the 1602 cm™ band
mfluences more or less the ongoing projects in my group, and the discussion
was really fruitful. After lunch, I continued a discussion with Professor
Hamaguchi. In particular, we talked about our project report, which is due on
March 18. '

March 7. In the morning, I attended the weekly group meeting and
subsequently monthly staff meeting. In the group meeting, four graduate
students reported their research progress. Among them, the reports given by
Onogi and Kakita were interesting to me because their studies are closely
related to ours. Onogi showed photobleaching dynamics of the 1602 ¢m™ band
in “petite” mutants of budding yeast. The decay of the band is fitted well with a

..sgngle exponential function plus an offset, and the time constant is about 70 s.

Kakita reported on a quantitative analysis of the relative amount of the reduced
and oxidized forms of cytochrome b/c in animal cells.

After the staff meeting, I explained to Professor Hamaguchi our recent
finding that aggregates of polystyfene in the micrometer scale are detected in
Escherichia coli biofilms. We both agreed that, given the potential impact of
this novel finding not only on chemistry but also on biology, more experiments
need to be performed in order to check reproducibility under wvarious
experimental conditions. Additionally, we discussed mapping results of a
dividing single living yeast cell recently obtained by Chuan-Keng Huang. '

Lastly I visited the lab and examined
the Raman microspectroscopic apparatus that
we are planning to transfer from UT to
NCTU. As seen from the picture, it uses a
Carl Zeiss inverted microscope. It also
includes a He-Ne laser, spectrometer, and
CCD detector. I will replace the He-Ne laser
by the multiline Ar/Kr-ion laser that we
purchased last year so that different
excitation wavelengths can be used.
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All the discussions that I had during this visit are of great help for ongoing
research in my laboratory; especially, the new twist to the 1602 cm’
controversy (i.e., ergosterol vs. CoQqp) is very important to me. It was beneficial
to directly check the conditions of the Raman microspectrometer in the

Hamaguchi lab, allowing me to get a better idea of what experiments would be

“done at NCTU after transfer. I hope that having this apparatus at NCTU will
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greatly enhance our Raman study. As always, I highly appreciate kind support
from the ATU plan.
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