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In this trip, | visited the Hamaguchi group at the University of Tokyo and the
Nomura group at the University of Tsukuba. The primary objective of the visit to the
University of Tokyo was to discuss with Professor Hiro-o Hamaguchi the transfer of
the major instruments at Tokyo toward his retirement in March, 2012. During my visit
to the University of Tsukuba, | stayed for several hours in the laboratory of Prof. f&
FIfEE. | had a discussion with his students about our collaborative projects on
Raman imaging of bacterial biofilms (% ) and was invited to see a unique
instrument that they have developed recently to analyze biofilm metabolites.
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The primary object of the visit to the University of Tokyo is to discuss
how and where the instruments in the Hamaguchi group should be transferred
toward Prof. Hamaguchi’s retirement in March, 2012. It is confirmed that a
femtosecond Ti:sapphire laser system for electronic hyper-Raman scattering and
a 400 foci confocal Raman microspectrometer will be transferred to NCTU
sometime next March. | also plan to have a detailed discussion with Prof.
Hamaguchi about management of USIL after he becomes full-time at NCTU
next year. Besides the discussions, I look around the Hamaguchi laboratory to
find small instruments that might be useful for our research at NCTU.

The visit to the University of Tsukuba is meant to have a discussion with
students of Prof. Nobuhiko Nomura about our ongoing collaborative projects
and future plans. I would like to have a closer look at the AFGAS system that
they developed recently for metabolite analysis of bacterial biofilms.

Hﬂ?ﬁﬁﬂﬁi@ I 1SR T T PR

2012 3 1 Wﬁﬂ?/ﬁ** i < T Pewﬁc I
—?“ : (1) femtosecond Ti:sapphire laser system A R F“*A ﬁ@ﬁfﬁ
(2) 400 foci 479 & F¥ &AL T M F - Ef [NEL YL IR T
?**r“‘& S ﬁﬁ%wluﬁ«m IES e (B

APIRITR = D 91 o 5 2050 Js £ & B i o | B -
ZHE] *%‘%Fﬁk Hi» BSAEERISHA 0 S5 4 fﬁﬁfﬁﬁ STHERA LA
TEEGTRUERR AR A[ [ 5y e [l Ef ’ ?WJ?[’JEEFJ‘Z el =T

F%’ i [;N;]vﬁElqwﬁ%qu ik 0 AFGAS 2k o

(Z) P
The following is the schedule of my visit:
Nov. 7 14:30 Arrival in Tokyo
Nov. 8 Visit to the University of Tokyo

11:00~14:00  Discussion and luncheon meeting on
transferring the instruments in the Hamaguchi
group

14:00~15:00  Looking around the lab

15:00~17:00  Discussion with Prof. Hamaguchi
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Nov. 9 Visit to the University of Tsukuba
10:30~12:00 Discussion with Prof. Nomura’s students
12:00~12:30 Lab visit

Nov. 10 Visit to the University of Tokyo

Nov. 13 19:10 Leave for Taipei

Nov. 8th and 10th. | paid a routine visit to Prof. Hamaguchi’s laboratory at

the University of Tokyo. First, we had a meeting in which we discussed how

and where many advanced instruments in the Hamaguchi laboratory should be

transferred toward Prof. Hamaguchi’s retirement in March, 2012. The attendees

of this meeting, other than me, were as follows: Profs. J&(| I/ and [

[¥], Drs. L A1, %L’E%\Hﬁ, and filfh7e (fNFIAS), and Prof. EIE"%’E

- (%g»??f[iﬁa’*%%). It has been agreed that the following two instruments will be

transferred to NCTU, most likely in March or April, 2012,

® Femtosecond Ti:sapphire laser system to perform electronic hyper-Raman
spectroscopy

® Multifocus (20 x 20 foci) confocal Raman microspectrometer developed at
Tokyo under a collaboration with Tokyo Instruments, Inc.

These instruments will probably be kept under the custody of the University of

Tokyo from next April and onward, so they will just be relocated to NCTU.

Furthermore, it has been confirmed that the instruments already transferred to

NCTU, such as a Zeiss-based confocal Raman microspectrometer and

nanosecond time-resolved near/mid-infrared spectrometer, can be used

continuously in USIL. We continued the discussion during lunch.

After lunch, upon permission of Prof. Hamaguchi, | looked around his

laboratory to search for other useful instruments that could be moved to NCTU

together with the above-mentioned two major instruments. | found an analog

oscilloscope and a pellet mill (plus a vacuum pump) for IR measurements to be

useful for us. These instruments will be packed together when the femtosecond

laser system and the multifocus Raman microscope are shipped out.

During my stay at the University of Tokyo, | had discussions several times with

Prof. Hamaguchi about the following issues:

® His possible stay at NCTU in December

® Management of USIL after his moving to NCTU. In particular, we
discussed to what extent my own group will be independent from Prof.
Hamaguchi’s new group. The tentative conclusion is that we will share
some infrastructures as well as man power, but the organization of the two
groups should be fully independent.

® Short stay in Tokyo of my Ph.D. student, Chuan-Keng Huang, from
December to January. We finalized his study plan.
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®Femtosecond Ti:sapphire laser system to perform electronic hyper-Raman
spectroscopy (TRFP&ER T | T k)

® Multifocus (20 x 20 foci) confocal Raman microspectrometer : LFL%F&(TFJ)%L_
Tokyo Instruments, Inc H [l
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Nov. 9th. | visited Prof. Nomura’s laboratory at the University of Tsukuba. He
is one of our collaborators in Japan, who is working on bacterial biofilms. We
initiated the collaboration in 2008, and since then, we have been trying to apply
Raman microspectroscopy and imaging to gain molecular-level insight into
bacterial biofilms. An outcome of the collaboration has recently been published
(H. N. Noothalapati Venkata, N. Nomura, and S. Shigeto, J. Raman Spectrosc.
42, 1913 (2011)). Because Prof. Nomura was out of the office for a conference,
two students of him took care of me. | gave a follow-up report on the ongoing
projects on the biofilms of Rhodococcus sp. SD-74 and Lactobacillus plantarum.
We discussed the biological role of carotenoids, which are commonly detected
in the biofilm of Rhodococcus sp. SD-74 by Raman microspectroscopy. The
students told me that they are particularly interested in the distribution of
extracellular DNA (eDNA) in the biofilm of Burkholderia multivorans, in which
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they found that the degradation of eDNA enhances initial attachment of
planktonic populations. | promise to measure this sample as soon as we can.
After the discussion, | was invited to the laboratory, where they showed me the
AFGAS (Airtight Flow reactor for nondestructive Gaseous metabolite Analysis
and Structure visualization) system (Y. Yawata, N. Nomura, and H. Uchiyama,
Appl. Environ. Microbiol. 74, 5429 (2008)). As can be seen from the picture
below, the AFGAS system consists of a peristaltic pump, a container of culture
medium, and tubes for collecting the metabolites. We also are interested in
having a similar flow reactor system in USIL and already purchased a pump
from the same company. It was thus very fruitful for me to see how the system
was constructed. Actually, the system looks like really a home-built apparatus.

I also talked about the possibility of inviting Prof. Nomura and his
student/postdoc to NCTU next year. Their visit will definitely stimulate my
students and also promote the collaboration.
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All the discussions | had during this visit are of great help for ongoing
research in my laboratory. It is a good news that a Ti:sapphire femtosecond laser
system will be transferred to USIL next spring. Because we moved a Ti:sapphire
regenerative amplifier and optical parametric amplifiers from IAMS last year, it
might be possible to combine with these existing amplifier systems the
oscillator coming from Tokyo. The discussion with Prof. Nomura brought me an
idea to establish a research center (or association) in Taiwan for spectroscopic
investigations of biofilms oriented to environmental sciences. As always, |
greatly appreciate kind support by the ATU plan.
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