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Development of high dynamic range mass spectrometry
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At first, SRM transitions of nitrogen metabolites, including amino acid,
amine, nucleic acid base and so on, were optimized to develop HDR-MS method. Then, analytical method
of the data was developed based on R-language. Dilution series of a standard compound were analyzed
using the method. In the result, linear range of calibration curve was extended two orders. For
application of this study, foot-print of culture medium of microbes was analyzed. The supernatant of
YPD medium under cultivation of yeast was analyzed over the time. In the result, 16 of 83 compounds
were corrected by HDR-MS.

HDR LC/MS



MS
mmol/L 9
5
"HDR-MS”
(@ HDR-MS
LCM S-8040( Kyoto Japan)

Sigma-Aldrich, MO, USA
CE
HDR-MS
R2
USA
HDR-MS
(b)HDR-MS

HDR-MS
Y PD (yeast peptone dextrose)

HDR-MS

CE
HDR-MS
1l-a

HDR-MS

Saccharomyces cerevisiae
HDR-MS
HDR-MS

MS

MS

pmol/L
MS

MS

”High dynamic range imaging”(HDR)

80

YPD

2
80

discovery HS F5

SRM (selected reaction monitoring)

RT
HDR-MS
RT
Lab Solution Excel microsoft, WA,

ProteoWizard R

YPD

SRM

1-b

HDR-MS

83 16



HDR-MS LC-MS

5
5
5 a) S b) )
¢
3
o
5
1 2
Z i i ,
a O s )
< 1 =
E 1 4 2 - Vot
c [ S
= . P
%- } s g
< b4 -4
= 4 &1 ¢
e
b 1 . :D.
[ o £
g | o §1d
3 T T T ! S T T T r T
1.5e+00 2.0e+00 2.5e+00 3.0e+00 0e+00 1e+05 2e+05 3e+05 4e+05 5e+05
time (min) transition 2
HDR-MS @ (b)
1.E+10
(o)
O
(o)
1E+09 OO...
1.E+08
..
L]
8 1E+07 ..
o
© (]
v L]
© 1E+06 o
[} L]
o ]
(]
1E+05 )
..
@
1E+04 J
..
1.E+03
S 3 85 8 13 38 3 38 3 8
A R A A R
concentration (M)

growth time (h)

YPD

1. Masatomo Takahashi, Yoshihiro Izumi, Fukumatsu Iwahashi, Yasumune Nakayama, Mitsuhiko
Iwakoshi, Motonao Nakao, Seiji Yamato, Eiichiro Fukusaki, and Takeshi Bamba, Highly Accurate
Detection and Identification Methodology of Xenobiotic Metabolites Using Stable Isotope Labeling,
Data Mining Techniques, and Time-Dependent Profiling Based on LC/HRMS/MS, Anal. Chem.,
2018, 90 (15), pp 9068-9076, doi: 10.1021/acs.analchem.8b01388




Sastia Prama Putri*, Yasumune Nakayama*, Claire Shen, Shingo Noguchi, Katsuaki Nitta, Takeshi

Bamba, Sammy Pontrelli, James Liao, Eiichiro Fukusaki, Identifying metabolic elements that
contribute to productivity of 1-propanol bioproduction using metabolomic analysis, Metabolomics,
2018, 14: 96, doi: 10.1007/s11306-018-1386-0, *these authors are equally contributed

Norihisa Haraguchi, Jun Kaseda, Yasumune Nakayama, Kazuhiro Nagahama, Takahira Ogawa,

Masayoshi Matsuoka, Characterization of mutants expressing thermostable D1 and D2 polypeptides
of photosystem Il in the cyanobacterium Synechococcus elongatus PCC 7942, J. Biosci. Bioeng.,
2018, in press, doi: 10.1016/j.jbiosc.2018.04.015

Miwa Ohnishi, Aya Anegawa, Yuko Sugiyama, Kazuo Harada, Akira Oikawa, Yasumune Nakayama,
Fumio Matsuda, Yukiko Nakamura, Ryosuke Sasaki, Chizuko Shichijo, Patrick G Hatcher, Hidehiro
Fukaki, Shigehiko Kanaya, Koh Aoki, Mami Yamazaki, Eiichiro Fukusaki, Kazuki Saito, Tetsuro

Mimura, Molecular components of Arabidopsis intact vacuoles clarified with metabolomic and
proteomic analyses. PCP, 2018, doi:10.1093/pcp/pcy069
Yukiko Takeuchi, Yasumune Nakayama, Eiichiro Fukusaki, Yasuhiro Irino, Glutamate

production from ammonia via glutamate dehydrogenase 2 activity supports cancer cell
proliferation under glutamine depletion. BBRC, 495, 2018
Hirofumi Nagao, Hitoshi Nishizawa, Takeshi Bamba, Yasumune Nakayama, Noriyoshi

Isozumi, Shushi Nagamori, Yoshikatsu Kanai, Yoshimitsu Tanaka, Shunbun Kita, Shiro Fukuda,
Tohru Funahashi, Norikazu Maeda, Eiichiro Fukusaki, lichiro Shimomura;, Increased
Dynamics of Tricarboxylic Acid Cycle and Glutamate Synthesis in Obese Adipose Tissue: In
vivo Metabolic Turnover Analysis. JBC, 292, 2017

— 65 210-214 2017

HDR-MS
2018 2018

70 2018

9
Yasumune Nakayama, Takeshi Bamba, Eiichiro Fukusaki, Development of the high-resolution
data-independent acquisition of MS/MS analysis, metabolomics 2018 @ Seattle, 2018 6

Yasumune Nakayama, Takeshi Bamba, Eiichiro Fukusaki, Black List of Metabolomics by
In-Source Decay, 66" ASMS @ San Diego, 2018 6

n
2017 1
JASIS2017 , 2017 9
Yasumune Nakayama, Takeshi Bamba, Eiichiro Fukusaki, Black List of Metabolomics by
In-source Decay, metabolomics 2017 @ Brisbane, Australia, 2017 6




10.

11.

” LC/MS “
10 2016 10
Nakayama, Yasumune;, “Development of Dynamic Profiling of Metabolomics”, The 6th
SOJO-UTP Joint Seminar on Nano and Bio Ressarch @ Malaysia, 2016 8
Nakayama, Yasumune, Bamba, Takeshi, Fukusaki, Eiichiro;, “Avoiding compound

miss-annotation caused by MS in-source decay using data-independent acquisition” , 12th
International Conference of the Metabolomics Society Metabolomics 2016 |, 2016 6

? 8 LCMS 2016 10

https://sites.qgoogle.com/view/moja-lab/




