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Systems Medicine in a Changing World : The Challenge of Measuring and 
Visualising Personal and Public Healthcare Data. 
 
Jeremy K. Nicholson 
Department of Surgery and Cancer 
Imperial College London 
 

Changes in climate and population densities and distribution plus increasing socioeconomic stresses 

placed on healthcare systems pose a unique series of challenges in 21st Century medicine. A tension 

exists between the  development of new investigative, diagnostic and prognostic technologies and 

the ability of scientists and healthcare professionals to deliver effective translational solutions. 

Systems biology tools can be applied at both individual and population levels to understand 

integrated biochemical function in relation to disease pathogenesis but there are still barriers to the 

clinical actionability of these modelling tools that present barriers to translation. The complex 

gene-environment interactions that create individual and population disease risks are also 

responsible for the expression of metabolic phenotypes in different body compartments and fluids. 

Thus metabolic phenotyping offers an important window on human systemic activity and 

spectroscopic tools can be employed to help characterize personalised profiles, disease processes and 

responses to therapy (1). We have developed new scalable and translatable strategies for 

“phenotyping the patient journey” (2) using top-down systems biology tools that capitalize on the 

use of metabolic datasets (3) for diagnostic and prognostic biomarker generation to aid clinical 

decision-making at point-of-care. These have been shown to be of value in the development of 

prognostic marker models for both clinical efficacy and drug toxicity in cancer patients. Such 

approaches, including those for near real-time applications as in surgery, molecular pathology, 

oncology and critical-care, can be extremely sensitive for the detection of diagnostic and prognostic 

biomarkers in a variety conditions (4,5). These methods also provide a powerful adjunct to 

conventional procedures for disease assessment that are required for future developments in 

“precision medicine” including understanding of the symbiotic influences on patient state (6). Finally, 

the “Metabolome Wide Association Study” (7) concept provides powerful new tool to generate 

disease risk biomarkers (e.g. for cancer or cardiometabolic diseases) from epidemiological sample 

collections. Such population risk models can also link to individual patient healthcare models thus 

closing the personal and public healthcare modelling triangle. The ultimate challenge is to take 

complex validated data sets and models on human biology and to visualise these in engaging formats 

and forms that clinically actionable in an ever changing background of human health. 



1. Nicholson J.K. and Lindon, J.C. (2008) Nature 455 1054-1056. 

2. Nicholson, J.K. et al (2012) Nature 491 384-392. 

3. Clayton, T.A. et al (2006) Nature 440 1073-1077. 

4. Balog, J et al (2013) Science Translational Medicine 5 (194) 194ra93. 

5. Veselkov, K.A. et al (2014) PNAS doi 10.1073pnas. 

6. Mirnezami, R. Nicholson, J.K. and Darzi, A. (2012) New Eng. J. Med. 366 (6) 489-491. 

7. Holmes, E. et al (2008) Nature 453 396-400. 

 

Professor Nicholson obtained his BSc from Liverpool University (1977) and his PhD from 

London University (1980) in Biochemistry working on the application of analytical electron 

microscopy and the applications of energy dispersive X-Ray microanalysis in molecular 

toxicology and inorganic biochemistry. He was appointed Lecturer in Chemistry (Birkbeck 

College, London University, 1981-83) and Lecturer in Experimental Pathology at The London 

University School of Pharmacy (1983-85) returning to Birkbeck as a Senior Lecturer in 

Chemistry, then Reader (1989) and Professor of Biological Chemistry (1992). In 1998 he 

became Head of Biological Chemistry at Imperial College London then Head of Biomolecular 

Medicine (2006). Since 2009 he has been Head of the Department of Surgery and Cancer at 

Imperial where he runs a series of programs in stratified medicine, molecular phenotyping and 

molecular systems biology. In 2012 he became the Director of world’s first National Phenome 

Centre specialising in large-scale phenotyping. Professor Nicholson is the author of over 600 

peer-reviewed scientific papers and many other articles/patents on the development and 

application of novel spectroscopic and chemometric approaches to the investigation of metabolic 

systems failure, MWAS studies and pharmaocometabonomics. His research has been recognised 

by awards such as: the RSC Silver (1992) and Gold (1997) Medals for Analytical Chemistry; the 

Chromatographic Society Jubilee Silver Medal (1994); the Pfizer Prize for Chemical and 

Medicinal Technology (2002); the RSC medal for Chemical Biology (2003); the RSC 

Interdisciplinary Prize (200&) the RSC Theophilus Redwood Lectureship (2008); the Pfizer 

Global Research Prize for Chemistry (2006); the NIH Stars in Cancer and Nutrition 

Distinguished Lecturer (2010) and the Semelweiss-Budapest Prize for Biomedicine (2010). 

Professor Nicholson was also elected as a Fellow of the UK Academy of Medical Sciences in 

2010. He was elected Lifetime honorary membership of the US Society of Toxicology (2013), 

Honorary lifetime membership of the International Metabolomics society (2013). He currently 

holds honorary professorships at 8 International Universities and in 2014 was Elected an 

Einstein Professor of the Chinese Academy of Sciences. ISi highly cited researcher (h= 99). He 

is a consultant to many pharmaceutical/healthcare companies in the UK, Europe and the USA 

and is a founder director of Metabometrix, an Imperial College spin-off company specializing in 

molecular phenotyping, clinical diagnostics and toxicological screening via metabonomics and 

metabolomics. 
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Applications of mass spectrometry to laboratory medicine 
 
Fumio Nomura 
Division of Clinical Mass Spectrometry, Chiba University Hospital 
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Next-generation proteomics unveils a global landscape of cancer 
 
Keiichi Nakayama 
Department of Molecular and Cellular Biology, Medical Institute of Bioregulation, Kyushu 
University 
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How should consultant doctors evaluate and respond to MS/MS positive results?  
 
Mitsuru Kubota 
Department of General Pediatrics & Interdisciplinary Medicine, National Center for Child Health 
and Development 
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Management of second-tier tests in newborn screening using tandem mass 
spectrometry in Shimane University 
 
Yuki Omura-Hasegawa1 
1Department of Pediatrics, Shimane University School of Medicine 
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Quality control utilizing screening data from the normal babies and the patients in 
newborn screening using tandem mass spectrometry 
 
Junji Hanai1, Masaru Fukushi2, Nobuyuki Ishige3, Ryuji Tasaki4 
1Sapporo City Institute of Public Health, 2Sapporo Immuno diagnostic laboratory, 3Tokyo Health 
Service Association, 4The Chemo Sero-Therapeutic Research Institute 
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Development of second-tier tests using LC-MS/MS for newborn screening 
 
Yosuke Shigematsu1, Ikue Hata2, Hideki Nakajima3 
1Department of Health Science, University of Fukui 
2Department of Pediatrics, University of Fukui 
3Mass screening laboratory, National Research Institute for Child Health and Development 
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Methodology of two-step matrix application procedure for imaging mass 
spectrometry 
 
Shuichi Shimma1 
1Osaka University Graduate School of Engineering 
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Nano-PALDI MS for Plant hormone  
 
Shu TAIRA1, Riho HASHIZAKI1, Hajime KATANO1, Daisaku KANEKO2, Toyofumi NAKANISHI2 
1 Fukui Prefectural University Department of Bioscience,  
2 Kyushu Institute of Technology,  
3 Osaka Medical College, Faculty of Medicine 
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1. S. Taira, et al. ” Mass spectrometry imaging of the capsaicin localization in the capsicum fruits” International 

Journal of Biotechnology for Wellness Industries 1, 61-65 (2012) 
2. S. Taira, et al. ‘Mass Spectrometry Imaging Analysis of Location of Procymidone in Cucumber Sample’ Journal of 

Agricultural and Food Chemistry 63, 6109-6112 (2015) 
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Brain distribution studies of the neurotoxic pyridinium metabolite (HPP+) of 
haloperidol with MALDI mass spectrometry imaging 
 
Motonari Yoshida1, Toyofumi Nakanishi2, Kana Sugimoto3 , Kazuo Igarashi4  

1Department of Legal Medicine, Faculty of Medicine, Kinki University, 2Department of Clinical and 
Laboratory Medicine, Osaka Medical College, 3Department of Legal Medicine, Osaka University 
Graduate School of Medicine, 4Department of Research Development, Association of Medicinal 
Analysis 
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Imaging Mass Spectroscopy for the study of Alzheimer’s disease (AD) Brain 
 
Masaya Ikegawa1, Tomohiro Miyasaka1, Nobuto Kakuda1, Noriyuki Iwasaki2, Takashi Nirasawa2, 
Hiroyuki Sumikura3, Shigeo Murayama3, Yasuo Ihara4 

1 Doshisha University Faculty of Life and Medical Sciences 
2 Bruker Daltonics K.K.  
3 The Brain Bank for Aging Research, Tokyo Metropolitan Geriatric Hospital and Institute of 
Gerontology  

4 Doshisha University, Graduate School of Brain Science 
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Reconstruction of insulin signal flow in global phosphorylation and metabolic 
network 
 
Katsuyuki Yugi1, Hiroyuki Kubota 2,3, Shinya Kuroda1,4 

1University of Tokyo, 2Kyushu University, 3JST PRESTO, 4JST CREST 
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Reference 

1) Yugi et al. Cell Reports 8, 1171–1183 (2014).  
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Quality of lipids in health and disease  
 
Makoto Arita1, 2 
1Laboratory for Metabolomics, RIKEN Center for Integrative Medical Sciences 
2Graduate School of Medical Life Science, Yokohama City University 
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Trans-omics analysis of central metabolism using metabolic flux information 
 
Fumio Matsuda1, Hiroshi Shimizu1 
1Graduate school of information science and technologies, Osaka University 
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Metabolism of cathinone-derived drugs of abuse Influences of the chemical 
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1. Shima, N., et al., Forensic Toxicol., 32, 59-67 (2014). 

2. Matsuta, S., et al., Forensic Sci. Int., 249, 181-188 (2015). 

3. Shima, N., et al., Forensic Toxicol., 33, 279-294 (2015). 
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High sensitive analysis of tegafur and 5-fluorouracil in human body fluids by 
HILIC-MS/MS 
 
Ritsuko Obuchi1,2, Xiao-Pen Lee1, Takeshi Kumazawa1, Makiko Hirosawa2, Chika Hasegawa3, Su-
sumu Nittono1, Haruo Takahashi2, Keizo Sato1 

1 Department of Legal Medicine, Showa University School of Medicine 
2 Department of Ophthalmology, Showa University School of Medicine 
3 Department of Legal Medicine, Toho University School of Medicine 
 

® 5-fluoro-1-[(2RS)- tetrahy-
drofuran-2-yl] uracil (FT) 5-fluorouracil 5-FU FT FT 5-FU

®

UFLC
MS/MS FT 5-FU

 
Prominence UFLC

API4000 Q Trap MS/MS AB SCIEX
W®

10 μL FT 5-FU 5-chlorouracil (IS) 2M
40 μL 2% 250 μL

15 μL
20 μL 2M 80 μL 2%

500 μL 15 μL
HILIC-MS/MS Imtakt UK-Amino

50 mm 3 mm 3 μm
10 mM  

APCI SRM FT 5-FU
1 FT 5-FU

87-104 % 94-106 % 0.08 4.0 μg/mL 0.1 4.0 μg/mL
LOD 0.04 μg/mL

0.02-0.04 μg/mL  
10 μL 20 μL FT 5-FU
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Direct MALDI mass spectrometric analysis of diphenidine in several tissues 
 
Kayoko Minakata1, Masako Suzuki2, Hideki Nozawa1, Itaru Yamagishi1, Koutaro Hasegawa1, Amin 
Wurita1, Kunio Gonmori1, Kanako Watanabe1, Osamu Suzuki1 

1Department of Legal Medicine, Hamamatsu University School of Medicine 
2Research Equipment Center, Hamamatsu University School of Medicine 
 

, 

1 , 2014 , 

MALDI-M(/MS) 

, 

 

5mm , -80

MS , 20 m , MALDI-MS

20 , , 

1 (imipramine) 

matrix  reflector type-TOF-MS, QSTAR 

Eliet Hybrid (AB SCIEX) MS MS/MS mass resolution 15,000,  

mass accuracy 5 ppm 355-nm Nd:YAG laser power level 10.6 J, 1000 Hz, 20 cycle

 

, , 3mm 

, 5mm matrix

-cyano-4-hydroxy cinnamic acid (CHCA) , CHCA 10mg

 (1 ml : 0.2 ml) 

 

ion suppression , , 

, 
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Analysis of hypochlorite-oxidized phosphatidylcholines using LC/QTOF-MS 
 
Yumi Hoshioka1, Hiroko Abe1, Daisuke Yajima1, Hirotaro Iwase1, 2 
1Department of Legal Medicine, Graduate School of Medicine, Chiba University 
2Department of Forensic Medicine, Graduate School of Medicine, The University of Tokyo 
 

(MPO)

DNA

MPO

(PC) PC LC/QTOF-MS

PC  

PC 0.14mol/l NaCl (pH 6.9)

(NaOCl) 37 / (2:1, v/v)

LC (Nexera 

system ) / QTOF-MS (TripleTOF5600+ AB SCIEX) Acquity 

HSS T3 C18 mm×100mm) (Waters) A 10mM

, 0.2% , 50% B 2- : =1:1 0.35 l/min

 NaOCl  

PC (+OH+Cl)

(+Cl-H) (+O, +2O) PC

+O +2O

PC+2O PC+O
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Search for biomarkers of drug intoxication cases of postmortem (2)  
 
Hiroko Abe1, Yumi Hoshioka1, Tetsuo Kokaji2, Akina Nara1, Sayaka Nagasawa1, Daisuke Yajima1, 
Hirotaro Iwase1,3 
1Department of Legal Medicine, Graduate School of Medicine, Chiba University 
2AB SCIEX 
3Department of Forensic Medicine, Graduate School of Medicine, The University of Tokyo 
 

39

 

MP

PC

NG

HG

Bligh & Dyer 

LC Nexera system /QTOF-MS 

TripleTOF5600+ AB SCIEX) MarkerView AB SCIEX  

PCA MP HG PC +NG 3

HG

MP MP
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Chemical diagnosis of HSD10 disease by LC-MS/MS analysis of acylcarnitines in 
blood 
 
Yosuke Shigematsu1, Ikue Hata2, Hideki Nakajima3, Go Tajima4, Nobuyuki Ishige5 
1Department of Health Science, University of Fukui 
2Department of Pediatrics, University of Fukui 
3Mass screening laboratory, National Research Institute for Child Health and Development 
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HSD10

GC/MS

LC-MS/MS

 

HSD10

AB Sciex API4000 MS/MS system

LC system LC-MS/MS LC Imtakt

Scherzo SS-C18 (3.0 150 mm)

d9-3-hydroxyisovalerylcarnitine  

2-methyl-3-hydroxybutyrylcarnitine (MHBC) 2-methylacetoacetyl- 

carnitine MAAC [M+H]+ product ion

[M+H]+ 85

MRM MHBC MAAC

HSD10 MHBC  

CID product ion m/z 85

dioylcarnitine

MRM

MAAC

CID product ion
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Distinguishing of metabolic disorder or drug metabolism by mass spectrometry 
analysis 
 
Chunhua Zhang, Qi Li, Ning Zhao, Mingji Jin and Zonghai Ruan 
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Study on clinical significance of urinary ornithine in citrullinemia patients by 
GC/MS 
 
Zonghai Ruan, Qi Li, Mingji Jin and Chunhua Zhang 
Department of research & development of MILS International 

 
GC/MS

2000

 

7

2 5

GC/MS GC/MS JEOL JMS-K9

LCMS-8040

 

7 6

3

1

 

 



P-8 

GCMS  
 

, ,  

 

 

Determination of phenols and indoles in feces using GCMS 
 
Olansandan, Miyoko Fukuhara, Takayoshi Hisada 
TechnoSruga Laboratory Co.,Ltd. 
 

GCMS

 

0.2 g

85 15

PSA-30 GCMS 4

4 30 0 14 28 (n=3)  

4 0.89~2.2 p- 4.2~143 

2.0~56 0.16~20 4- 0.63~4.6 

(0.04 ) 74.1~115% (1.0 ) 86.1~122%

(n=7) (RSDr) 0.26~4.3%
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Simultaneous determination of vanillylmandelic acid, homovanillic acid, 
metanephrine, normetanephrine and creatinine in human urine 
 
Ryota Shiokawa1, Kaori Hosoda1, Hiromi Shibasaki2, Akitomo Yokokawa2, Kazuo Ishii1 
1Kyorin University Faculty of Health Sciences 
2Tokyo University of Pharmacy and Life Sciences School of Pharmacy 
 

 (VMA)  

(HVA)  (Cr) 

VMA HVA 

 Cr  (MN)  (NMN) 

VMA HVA Cr  MN  NMN 

2 5

VMA HVA MN NMN Cr LC-MS/MS

 

YMC Triart-C18 (150 × 2.0 mm, 3 m; YMC) 10 mM

10 ml 6N 100 l

10 100 l 2 l

VMA-d3 HVA-d3 MN-d3 NMN-d3 Cr-d3  

VMA HVA MN NMN Cr 7

0.9951

0.9997 3

Cr CV 3.6% 4

LC-MS/MS 5
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Separation and quantitative determination of - and -hydroxylated metabolites 
of cortisol and cortisone in human urine by LC-MS/MS 
 
Akitomo Yokokawa1, Masahiro Hachigo1, Ryohei Hirano1, Kaori Hosoda2, Kazuo Ishii2,  
Takashi Furuta1, and Hiromi Shibasaki1 
1School of Pharmacy, Tokyo University of Pharmacy and Life Sciences 
2Faculty of Health Sciences, Kyorin University 
 

CYP3A -  -OHF) 

 -OHF - -OHF

-  (CL F) 

CYP3A HPLC-UV -OHF -OHF

CL CL 1/10 1 -HSD

CYP3A -  

-OHE) -OHE

6 CYP3A 6

LC-MS/MS -OHF, -OHF, -OHE, -OHE  

LC-MS/MS TSQ Quantum Ultra (Thermo Fisher Scientific) Kinetex 

C8 (phenomenex; 75×3.0 mm I.D., -OHF-2H4 -OHF-2H4

0.2% +10 mM

ESI (negative-ion mode) -OHF  -OHF  precursor 

ion product ion ( )  m/z 423 m/z 347 -OHE  -OHE

m/z 421 m/z 345 Sep-Pak C18 Plus  

C8 -OHF

-OHF 4.1, 4.7 min (Rs=2.5) -OHE -OHE 6.4, 7.1 min (Rs=3.1) 

-OHE -OHE 1/10

-OHF -OHF 7.3%

2.0% -OHF-2H4 -OHE

-OHE  
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Analysis of polysaccharides dextran and hydroxyethylstarch in dried blood spot 
and urine 
 
Asami Kojima1, Masato Okano1, Michiko Dohi 2, Shinji Kageyama1 

1Anti-Doping Laboratory, LSI Medience Corporation 
2Medical Centre, Japan Institute of Sports Sciences 
 

Athlete Biological Passport (ABP)

 (HES) (DEX)

ABP

Dried Blood Spot: DBS

HES DEX DBS

ABP  

DBS DMPK-C IND

-cyclodextrin 200 

10 190 

2 UPLC/MS/MS (Waters)  

DBS HES DEX

48

ABP DBS

 



P-12 

 
 

 1,  2, 3, 3, 4, 1 
1 , 2 , 3

, 4  

 

Newborn mass screening using liquid chromatography-tandem mass spectrometry 
for congenital abnormalies of kidney and urinary tract. 
 
Masaru Nakano1, Osamu Uemura 2, Yoko Nakajima3, Tetsuya Ito3, Masataka Honda4, Shinji Saitoh1,  
1 Department of Neonatology and Pediatrics, Nagoya City University Graduate School of Medical 
Sciences 

2 Pediatric Nephrology Aichi Children's Health and Medical Center 
3 Department of pediatrics, Fujita Health University 
4 Tokyo Metropolitan Children's Medical Center 
 

(congenital anomalies of kidney and urinary tract: CAKUT)

0.5% CAKUT

Cr Cr

 

Cr Cr Cr

100 Cr Cr

177 92 85

 

100 Cr Cr Cr =0.56

Cr R =0.87 Cr

0.221mg/dL 0.191,0.268  

Cr CAKUT
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Analysis of the chiral metabolites in fingernail of colorectal cancer patients 
 
Yuta Nishio, Jun Zhe Min, Kenichiro Todoroki, Hajime Mizuno, Toshimasa Toyo’oka 
School of pharmaceutical Sciences, University of Shiuoka 
 

2-Hydroxy butyrate ( -HB) Aspartic acid (Asp)

Kynurenine (Kyn) Cystamine (Cys) [1]

[2] LC-ESI-MS/MS

 

 (S)-DBD-Pro-COCl -HB Asp Kyn Cys

LC-ESI-MS/MS

LC Nexera X2 Imtakt

Cadenza CD-C18 HT (3 m, 150×3 mm I.D.) 10 mM HCOONH4 H2O

0.1% HCOOH CH3CN LCMS-8040

ESI+ MRM  

(S)-DBD-Pro-COCl

-HB Asp Kyn

C18 20 min  (Rs>1.57)

Asp

-HB 4.54%

81.12-113.84% 20 23

Asp -HB D/L

 

 ------------------------------------------------------------------------------------------------------------  
[1] Shin Nishiumi et al., PLoS ONE , (2012) 7, e40459. 
[2] J.Z. Min et al., J. Chromatogr. B, (2011) 879, 3220-3228. 
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Determination of pyrimidine metabolites for inborn error of pirimidine 
metabolism by UPLC-MS/MS 
 
Yasuhiro Maeda1, Mari Minagawa1, Yoko Nakajima2, Kana Gotoh1, Yuji Hotta1, Tomoya Kataoka3, 
Yoshihiro Kawade1, Tetsuya Ito2, Kazunori Kimura1,3  
1 Graduate School of Pharmaceutical Sciences, Nagoya City University, 2 School of medicine, Fujita 
Health University, 3 Graduate School of Medical Sciences, Nagoya City University  
 

uracil thymine dihydropyrimidine dehydrogenase (DPDase), 

dihydropirimidinase (DHPase), ureidopropionase (UPase)

-Alanine (BAL) -Aminoisobutyrate (BAIB)

UPLC-MS/MS

 

UPase 50%

UPLC-MS/MS (Waters) uracil dihydrouracil (DHU), 

-ureidopropionate (UP), BAL thymine dihydrothymine (DHT), 

-ureidoisobutyrate (UIB), BAIB

creatinine (cre) UPLC Acquity UPLC HSS T3 2.0 × 150 mm, 

Waters 0.1% 100% gradient  

 (n = 50) uracil, DHU, UP, BAL 4.8-8.5 ± 5.5-7.1 (ave, ± SD) 

μmol/mmol·cre, thymine, DHT, UIB 1.1-1.3 ± 1.3-2.7 μmol/mmol·cre BAIB 418 ± 

620 μmol/mmol·cre, UPase  (n= 3)

UPase UP UIB 200 UPase

BAL BAIB 1.0-3.0 

μmol/mmol·cre  

UPLC-MS/MS

UPase UP, UIB

 BAIB
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Indoxyl sulfate accumulates in blood as residual renal function decreases, and is 
related to uremic sarcopenia  
 
Emiko Sato1,2, Takefumi Mori1, Arisa Suzuki1, Sanae Sugawara1, Nao Kurasawa1, Daisuke Saigusa3, 
Ikuko Oba1, Eri Naganuma1, Hiroshi Sato1,2, Toshimitsu Niwa4, Sadayoshi Ito1 
1Division of Clinical Pharmacology and Therapeutics, Graduate School of Pharmaceutical Science, 
Tohoku University, 2Division of Nephrology, endocrinology and Vascular Medicine, Graduate 
School of Medicine, Tohoku University, 3Tohoku Medical Megabank Organization, Tohoku 
University, 4Faculty of Health and Nutrition, Shubun University 
 

(chronic kidney disease; CKD)

CKD

MS

 

16

C2C12

 

4

C2C12

C2C12

C2C12

 

MS
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Fluctuations of urinary prostaglandin D2 and E2 metabolites in Duchenne 
muscular dystrophy patients 
 
Atsuko Takeuchi1, Yoshihiro Urade2, Masafumi Matsuo3 
1Kobe Pharmaceutical University 
2Tsukuba University, International Institute for Integrative Sleep Medicine 
3Kobe Gakuin University, The Faculty of Rehabilitation 
 

Duchenne (Duchennne muscular dystrophy : DMD)

3,500 1

DMD

D2 DMD PGD2

PGDM PGD2 COX PGE2

PGE DMD PGDM PGE2 PGEM

 

DMD 0.4ml PGDM-d6 PGEM-d6

PG

API3000 LC-MS/MS system

SRM Selected Reaction Monitoring PGDM PGEM

 

/ LC-MS/MS PGDM PGEM

PGDM

PGEM DMD DMD

PGDM PGEM DMD
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Development of an intact metabolome analytical method of mouse hepatic tissue by 
probe electrospray ionization-tandem mass spectrometry (PESI/MS/MS) 
 
Yumi Hayashi1,2, Kei Zaitsu1,2, Tasuku Murata3, Tomomi Ohara1, Kenta Nakagiri1, Maiko Kusano1, 
Tamie Nakajima4, Hiroki Nakajima3, Tetsuya Ishikawa1, Hitoshi Tsuchihashi1, Akira Ishii1 
1Nagoya University Graduate School of Medicine, 2Institute for Advanced Research, Nagoya 
University, 3Shimadzu Corporation, 4College of Life and Health Sciences, Chubu University 
 

(PESI)

PESI/MS/MS

CCl4

 

: 6 C57/BL6J CCl4 (0.5 ml/kg)

(n=5) 24

PESI LCMS-8040

3 mm 50% EtOH

: SRM

SIMCA-P+ R : GC/MS/MS

: GCMS-TQ8040  

PESI/MS/MS 27 SRM

PCA 2

GC/MS/MS

PESI/MS/MS
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Evaluation of high-fat diet-induced alterations in the intestinal environment by 
metabolome analysis  
 
Shin Nishiumi1, Masaru Yoshida1, 2 
1Kobe University Graduate School of Medicine 
2AMED-CREST, Japan Agency for Medical Research and Development 
 

 

APCmin/+

APCmin/+

 

APCmin/+
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GC-MS/MS metabolic profiling analysis of the inflamed mouse liver by dosing 
fluorescent imaging probe 
 
Yukihiko Kudo, Takeshi Nakanishi, Shuichi Kawana, Takero Sakai, Ryo Yamaguchi, Tsukasa Takeuchi, 
Noriyuki Ojima 
Shimadzu Corporation 
 

NIR- (1000nm ) in vivo

GC-MS/MS Scan MRM  

Scan MRM GCMS-TQ8040( ) BPX-5 30m × 

0.25mm I.D. df=0.25 m(SGE) Smart Metabolites Database ( )

23 475TMS

100 L(100mg/mL)

48

-TMS  

Scan MRM

Scan :101 :113 MRM

:198 :230

OPLS-DA Scan

47 MRM 94 MRM

TCA (Citric acid cis-Aconitic acid ) (Uridine

Dihydrouracil )  

MRM

Scan MRM

Scan
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An assay of propionyl-CoA carboxylase activity by UPLC/MS/MS in patients with 
propionic acidemia in Japan 
 
Kana Gotoh1, Yasuhiro Maeda1, Yoko Nakajima2, Tetsuya Ito2, Yoko Maeda1, Yuji Hotta1, Tomoya 
Kataoka3, Yoshihiro Kawade1, Naruji Sugiyama4, Kazunori Kimura1,3 
1Graduate School of Pharmaceutical Sciences, Nagoya City University, 2Department of Pediatrics, 
Fujita Health University, 3Graduate School of Medical Sciences, Nagoya City University, 4School of 
Pharmacy, Aichi-Gakuin University  
 

(PA) -CoA (PCC)

PCC

PA

UPLC/MS/MS PCC  

PA

-CoA ATP MgCl2 37 30

-CoA UPLC/MS/MS UPLC/MS/MS

Acquity UPLC BEH C18 culumn (2.0x150 mm) 400 mmol/L 

HCOONH4 (pH 7.4)  

PA -CoA PCC

PA 2-20% -CoA

 

PA PCC

PA PA

PCCB Y435C

Y435C PA PCC 10%

Phenotype  
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Comprehensive metabolomics of oxidized phospholipids using a measured MS/MS 
spectra library  
 
Ryohei Aoyagi1,2, Kazutaka Ikeda1,2, Makoto Arita1,2 
1 Laboratory for Metabolomics, RIKEN Center for Integrative Medical Sciences (IMS) 
2 Cellular and Molecular Epigenetics Laboratory, Graduate School of Medical Life Science, 
Yokohama City University 

 

MS/MS

 

HEK293

Monospin C18: GL science) UPLC/Triple TOF-MS (Waters/SCIEX)

Information dependent acquisition (IDA) MS/MS

 

300 MS/MS
MS
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Evaluation of the utility of fingernail clipping as sample for steroid test: 
Differences in fingernail steroid contents between right and left hands 
 
Shoujiro Ogawa 1, Yuina Kato 1, Kaori Takano 1, Yutaro Nakaaze 1, Kenichiro Yamagata 1,Jun Zhe Min 2, 
Tatsuya Higashi 1 
1Faculty of Pharmaceutical Sciences, Tokyo University of Science 
2School of Pharmaceutical Sciences, University of Shizuoka 
 

 

LC/ESI-MS/MS testosterone (T) cortisol (F) glycochenodeoxycholic 

acid (GCDCA) taurochenodeoxycholic acid (TCDCA) 

dehydroepiandrosterone sulfate (DHEAS) 

5  

  ( n = 10)  ( 1 2 ) 1 mm

 (45oC 3 h)  (10 mg)  (
2H ) 50% EtOH 70% MeOH (300 L)  (60oC 2 h) 

 (15 min) LC/ESI-MS/MS  

  (L R)  (L/R) 

GCDCA 0.40 2.03 TCDCA 0.82 2.10 DHEAS 0.44 2.13

R L

T F L/R 0.84 1.24 0.83 1.27

logD

T F  (

) L R T

 ( 2.07 ± 0.64 ng/g 0.58 ± 0.33 ng/g) 

F  ( 5.23 ± 1.62 ng/g 4.49 ± 1.38 ng/g) 

T F  
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Analysis of triglyceride hydroperoxides in lipid droplets from adipocyte 
 
Shu-Ping Hui1, Kaori Kuribayashi-Shigetomi1, Yu kobayashi1, Hitoshi Chiba1, 
1Faculty of heath science, Hokkaido University 
 

Nakajima K., et al Analy Sci. 2003; Mizuno H., et al, 

J Mass Spectrom, 2008  Tsuyama N., et al, Anal Sci, 2008 . 

 (TG)  (TG-OOH) 

 

stromal-vascular cells (SVCs)  (Visceral Adipocyte Culture Kit 

V-1; Cosmo Bio Co.Ltd., Japan)

Shimizu, Cell Biol Int, 2006

(PBS)

(IX71, )

 (IM- 11-2 )

 ESI-Orbitrap 

(TG 18:1/18:1/18:1)

(TG-OOH 16:0/18:2/16:0)  (Hui SP, et al. Lipids 

2003, 38; Hui SP, et al. Anal Bioanal Chem 2013, 405) 

TG 18:1/18:1/18:1  TG-OOH 16:0/18:2/16:0 MS

[M+Na]+ MS2

TG 18:1/18:1/18:1  TG-OOH 

16:0/18:2/16:0 [M+Na]+ MS2

TG 18:1/18:1/18:1  TG-OOH 16:0/18:2/16:0

TG 18:1/18:1/18:1  TG-OOH 16:0/18:2/16:0 20 TG  15 TG-OOH
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Clinical application of LC/MS/MS -focusing on vitamin D metabolites testing- 
 
Mamoru Satoh1, Takayuki Ishige2, Shoujiro Ogawa3, Motoi Nishimura2,4, Kazuyuki Matsushita2,4, 
Tatsuya Higashi3, Fumio Nomura1 

1Division of Clinical Mass Spectrometry, Chiba University Hospital 
2Clinical Laboratory, Chiba University Hospital 
3Faculty of Pharmaceutical Sciences, Tokyo University of Science 
4Department of Molecular Diagnosis, Graduate School of Medicine, Chiba University 
 

D

LC/MS/MS LC/MS/MS
D D

D
D

25(OH) D D
25(OH)D 3-epi-25(OH)D3 25(OH)D 8 60

3-epi-25(OH)D3
25(OH)D D

D
D 24,25(OH)2D3 4 D

 

20 L IS
280 L SLE (Supported Liquid extraction)

DAPTAD 1 SRM HPLC NanoSpace SI-2
ESI TSQ vantage  

LOQ CV10% 0.0905 ng/mL 0.0202 ng/mL
0.0241 ng/mL 0.0127 ng/mL 25(OH)D3 3-epi-25(OH)D3 24,25(OH)2D3 25(OH)D2

CV 0.9% CV 3.0% CV 3.8% CV 4.4%
20 CV 2.2% CV 3.4% CV 7.8% CV 4.4% 25(OH)D3 3-epi-25(OH)D3

24,25(OH)2D3 25(OH)D2 NIST SRM972a Level2 100.5%
96.1% 99.3% 25(OH)D3 3-epi-25(OH)D3 25(OH)D2 NIST
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Metabolomic screening for biomarkers of preeclampsia 
 
Yukako Tsunokuni1, Emiko Sato1, 2, Tomofumi Fushima1, 2, Hiroshi Sato1,2, Nobuyuki Takahashi1,2, 
Daisuke Saigusa2,3 
1Graduate School of Pharmaceutical Science, Tohoku University 
2School of Medicine, Tohoku University 
3Tohoku Medical Megabank Organization, Tohoku University 
 

 (Preeclampsia : PE) 20

PE

PE

PE

 

ICR  ( 8 ) VEGF 1 (sFlt-1)

PE  (1)

global metabolomics (GMet) LC -

 LC-Q-FT/MS positive (pos)  negative  (neg) 

ZIC-pHILIC 10 mmol/L 

 (pH 9.2) 

Progenesis QI SIMCA-P

 LC-MS/MS  targeted metabolomics (TMet)  

GMet  1011  (pos)  986  (neg)  

OPLS-DA PE

sFlt-1  (P < 0.05)

TMet

PE

 

(1) Lu F et al. Am J Obstet Gynecol. 2007 Apr;196(4):396. 
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Simultaneous of primary metabolites by LC/MS for liver tissue from a mouse 
dosed with fluorescent probes 
 
Tsuyoshi Nakanishi1, Yukihiko Kudo1, Shuichi Kawana1, Ryo Yamaguchi1, Tsukasa Takeuchi1, 
Noriyuki Ojima1 
1Shimadzu Corporation 
 

NIR- >1000 nm in vivo

LC/MS  

100 (100 mg/ml BALB/c-nu 

48

5kDa cutoff

LC/MS

LC/MS

PFPP

 

PFPP

TCA Transsulfuration

TCA

ATP  

LC/MS  
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, , ,  

LSI   
 

Doping control analysis of small peptides in human urine by microfluidic 
chromatography/tandem mass spectrometry 
 
Masanori Ohta, Mitsuhiko Sato, Shinji Kageyama, Masato Okano,  

Anti-Doping Laboratory, LSI Medience Corporation 
 

GHS

pg/mL pg/mL

ESI

LC/MS/MS

Waters IonKey

LC/MS/MS

 

1mL 0.8 M  (pH 7.4) 

 (Oasis WCX Waters) 

45 0.1% HCOOH

LC/MS/MS nanoACQUITY 

UPLC/Xevo TQ-S/ion Key (Waters) M-Class Trap Symmetry C18 100  (5 

m 300 m×50 mm Waters) BEH C18 130  iKey (1.7 m 150 m×100 mm

Waters) 0.1% HCOOH 0.1% HCOOH in CH3CN

ESI (+) 1 2 mass transition MRM

 

LC/MS/MS 31

1 15

GHS GHRP-2
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Development of a simultaneous analytical method of bile acids in rat liver by nano 
LC/MS/MS 
 
Tomomi Asano1,2, Kei Zaitsu1, Kentaro Taki1, Maiko Kusano1, Kazuya Kitamori2, Hisao Naito3, 
Tamie Nasu4, Hitoshi Tsuchihashi1, Akira Ishii1 
1Nagoya University Graduate School of Medicine, 2College of Human Life and Environment, Kinjo 
Gakuin University, 3Fujita Health University School of Medicine, 4College of Life and Health 
Sciences, Chubu University 
 

BA

BA UPLC/MS/MS

BA

nano LC

BA  

BA 28 4 BA

nano LC  DiNa-2A KYA Tech 4000 QTRAP

AB Sciex 0.1 ng/mL 1 ng/mL BA

SRM

MeOH ACN

50% MeOH MeOH ACN MeOH ACN

1:1, v/v

 

ACN

MeOH

0.1 ng/mL(SRM ) 50% MeOH

MeOH ACN

BA  
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Simultaneous analysis of daidzein, genistein, equol and their metabolites in 
humans by liquid chromatography tandem mass spectrometry 
 
Mizuki Kinoshita1, Kaori Hosoda1, Hiromi Shibasaki2, Akitomo Yokokawa2, Kazuo Ishii1 
1Kyorin University Faculty of Health Sciences 
2Tokyo University of Pharmacy and Life Sciences School of Pharmacy 
 

HPLC

LC-MS/MS

 

LC-MS/MS TSQ Quantum Ultra (Thermo Fisher Scientific) 

24

LC-MS NMR YMC-Triart C18 (100×2.0 

mm I.D., 3 m; YMC)

LC SRM 24  

HPLC

24 35

14 3

4

LC  (10 g) 
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Development of method for acylcarnitines in serum using LC-MS/MS 
 
Hironori Kobayashi1, Kenji Yamada1, Ryousuke Bo1, Yuki Hasegawa1, Seiji Yamaguchi1, 
Tomoyoshi Shiroshita2, Toshimasa Ito2, Akira Ideno2, Toshinari Oh-hara2 
1 Department of pediatrics, Shimane University Faculty of Medicine 
2 SEKISUI MEDICAL Co., LTD. 
 

LC-MS/MS NBS
AC NBS

AC  

AC 5
15 AC 1% QC

5 QC
7 AC

 
LC-MS/MS LC-20A API2000 AB Sciex HILIC

AC
QC  

AC C0 2.0 200 
C2 1.0 100 C3 0.24 24 C4 0.1 10 C5 0.06 6 C5-OH
0.1 10 C5-DC 0.05 5 C6 0.05 5 C8 0.05 5 C10 0.05 5 C12 0.05 5

C14 0.06 6 C14:1 0.06 6 C16 0.24 2.4 C18 0.1 10
0.9942 0.9998  

QC CV% RE%
AC CV% = 1.0 12.3% RE% = -13.6 10.0%

 3 CV% = 2.4
10.2% RE% = -11.5 8.1%

LC-MS/MS AC
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Development of a method for simultaneous determination of plasma 
25-hydroxyvitamin D3 and its 3-sulfate by LC/ESI-MS/MS  
 
Ayaka Goto1 Mai Yokota1 Shoujiro Ogawa1 Kenji Komatsu2 Takahiro Sugiura2 Tatsuya Higashi1 
1Faculty of Pharmaceutical Sciences, Tokyo University of Science  
2Shizuoka Saiseikai General Hospital 
 

 D

D 25-hydroxyvitamin D3 [25(OH)D3] 

25(OH)D3 3-sulfate [25(OH)D3S] LC/ESI-MS/MS

25(OH)D3S 25(OH)D3
1) 25(OH)D3S D

D

25(OH)D3 25(OH)D3S

25(OH)D3 25(OH)D3S  ( ) 

D  

  2H3-25(OH)D3
2H6-25(OH)D3S ( ) MeCN

Oasis HLB DAPTAD

LC/ESI-MS/MS  [ Waters LC-2695 Waters Quattro Premier XE

YMC- 150 × 2.0 mm i.d.)

MeOH-0.05% HCOOH 10 mM HCOONH4 (4:1 v/v)  MeCN-0.05% HCOOH

10 mM HCOONH4 (9:1 v/v) 0.2 mL/min SRM]  

 DAPTAD ESI-MS/MS 25(OH)D3 25(OH)D3S

25(OH)D3 3-epi-25(OH)D3 ( ) 

25(OH)D3 1.0–50 ng/mL 25(OH)D3S 2.5–50 ng/mL r2 

0.994  (RSD 4.5% ) 

 ( 10 ) 

 

 --------------------------------------------------------------------------------------------------------------  

J. Chromatogr. B, 969, 230–234 (2014).  
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Simultaneous measurement of estrogens and progesterone in serum by LC-MS/MS 
 
Yui Miyabayashi1, Mamoru Satoh2, Masaki Takiwaki2, Motoi Nishimura1, Kazuyuki Matsushita1, 
Fumio Nomura2 
1Department of Molecular Diagnosis, Graduate School of Medicine, Chiba University 
2Division of Clinical Mass Spectrometry, Chiba University Hospital 
 

17 (E2) (P)

E2

LC/MS/MS

E2 P

 

SLE (Supported Liquid extraction)

SLE 96well ISOLUTE SLE+ Dansyl 

Chloride 60 5 SRM UPLC(Bruker)

ESI EVOQ Elite (Bruker)

 

%CV(n=5) E1 5.84% E2 6.42% P 5.6%

LOQ(SN=10) E1 5pg/ml E2 5pg/ml P 50pg/ml SLE

(n=5) E1 92.7% E2 91.2% P 83.8%  

NIST BCR

SLE

30
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Synthesis and application of deuterated nobiletin for determination of nobiletin by 
LC/MS/MS 
 
Shogo Hirano1, Takayuki Yonezawa2, Byung-Yoon cha2, Je-Tae Woo 1,2,3, Kaname Tsutsumiuchi1 
1College of Bioscience and Biotechnology, Chubu University 
2Research Institute for Biological Function, Chubu University 
3Okinawa research center Co., Ltd 
 

(Pt/C) (Pd/C)

H-D
1) LC/MS/MS

H-D
2)

(NOB)3) LC/MS/MS  

NOB NOB 10 mg (25 mmol) 5%Pt/C 2.5 

mg D2O 2.0 mL 180 24

(NOB-d) NMR LC/MS

NOB-d 10 + [1:1 

(v/v)] 0.50 mL 10 mmol/L 

+ [1:1 (v:v)] 200 LC/MS/MS

NOB NOB-d

NOB  

H-D 3 NOB-d (m/z 406)

24 D2O Pt/C

NOB m/z 403

NOB (m/z 403 373)

NOB-d (m/z 406 376)

90%

95% 5%  

1) H. Sajiki et al., Bull. Chem. Soc. Jpn, 81, 278-286 (2008). 

2) S. Hirano et al., JSBMS letters, 39, 110 (2014). 

3) B.-Y. Cha et al., J. Nutr. Biochem., 24, 156–162 (2013). 
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Analysis of GAG in human ligament 
 
Harumi Osago1, Nobumasa Hara1, Mineyoshi Hiyoshi1, Michihaya Kono2, Yuji Uchio2,  
Mikako Tsuchiya1  
1Department of Biochemistry, Shimane University, Faculty of Medicine 
2Department of Orthopedic Surgery, Shimane University, Faculty of Medicine 
 

 (GAG) 

/

GAG

GAG

GAG  

GAG GAG

GAG

 

GAG

Hypercarb, Thermo Scientific ESI-QqQ Shimadzu, 8030

 

4 8 mg 2 5 g GAG 40 80 ng  GAG

5

8

 

mg  GAG 

GAG
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Discovery of biomarker proteins in plasma of bladder cancer patients using two 
types of stable-isotope labeling methods 
 
Yoshiya Hirata1, Katsuya Endo1,Tatsuya Saito1, 2 , Yusuke Kawashima2,Satoru Minamida3, 
Kazumasa Matsumoto3,Masatsugu Iwamura3,Yoshio Kodera1, 2 
1Laboratory of Biophysics, Department of Physics, Kitasato University School of Science 
2Center for Disease Proteomics, Kitasato University School of Science 
3Department of Urology, Kitasato University School of Medicine 
 

2

 

Serum/plasma fraction (SF )

12

MS/MS Tandem Mass Tag  ( TMT 6 plex, 

Thermo Fisher Scientific)

 nano flow LC Easy-nLC 1000 (Thermo 

Fisher Scientific)  LC-MS/MS Q-Exactive (Thermo 

Fisher Scientific)  LC-MS 

Proteome Discoverer 1.4 (Thermo Fisher Scientific)  

4 6  ( 3 3 )

269 2,046

20,000

30 80

80
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Phospholipid profile of Abcd1 knockout mouse brain 
 
Kotaro Hama1, Yuko Fujiwara1,, Masashi Morita2,, Tsuneo Imanaka2, Nobuyuki Shimozawa3, 
Kazuaki Yokoyama1 
1Teikyo University Faculty of Pharmaceutical Sciences 
2University of Toyama Graduate School of Medicine & Pharmaceutical Sciences 
3Gifu University Life Science Research Center 
 

 (X-ALD) 24

ABCD1

X-ALD

ABCD1

X-ALD

Abcd1 KO MRM

 

Bligh & Dyer

LC/ESI-MS 2 32 54 0

12 MRM Abcd1 KO

 

24  

34 0 6

0 1 0 1

sn-1 16 22

Abcd1 KO  

sn-1

Abcd1
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Hippocampus proteome analysis of stress disorder model mouse using stable 
isotope labeling method 
 
Shoko Odaka1, Chiharu Kobayashi1, Rika Kato1,2, Eri Takahashi1, Tatsuya Saito1,2,  
Yusuke Kawashima2, Makoto Itakura3, Saori Yamamori3, Hiromichi Nagayama3, Yuuki Iida4, 
Hitoshi Miyaoka4, Masami Takahashi3, Yoshio Kodera1,2 
1Laboratory of Biophysics, Department of Physics, Kitasato University School of Science 
2Center for Disease Proteomics, Kitasato University School of Science 
3Department of Biochemistry, Kitasato University School of Medicine 
4Department of Psychiatry, Kitasato University School of Medicine 
 

 

3

8

Isobaric Tag TMT 6plex,Thermo Fisher Scientific

nano-LC Q-Exactive,Thermo Fisher 

Scientific LC-MS/MS

 

11

4,000

1,600 8,600

Heat shock protein DNA 

damage-binding protein Synaptotagmin-1
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Effects of preanalytical variables on serum peptidome profiling for long-term 
storage using matrix-assisted laser desorption/ionization time-of-flight mass 
spectrometry 
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Sachio Tsuchida1, Mamoru Satoh1, Hiroshi Umemura2, Kazuyuki Sogawa3, Masaki Takiwaki1, 
Minako Beppu4, Motoi Nishimura4, Yoshio Kodera5, Kazuyuki Matsushita4, Fumio Nomura1 

1 Division of Clinical Mass Spectrometry, Chiba University Hospital 
2 Departments of Dermatology, Okayama University Graduate School of Medicine, Dentistry and 
Pharmaceutical Sciences 

3 Department of Biochemistry, School of Life and Environmental Science, Azabu University 

4 Department of Molecular Diagnosis, Graduate School of Medicine, Chiba University 

5 Laboratory of Biomolecular Dynamics, Department of physics, School of Science, Kitasato 
University 

 

The peptidome profiling of human serum is a promising tool for identifying novel 

disease-associated biomarkers. However, care must be taken while collecting samples and handling 

procedures that could have a profound impact on serum peptidome patterns. The effects of 

preanalytical variables on serum peptidome profiles for long-term storage have not yet been fully 

clarified. In the present study, we tested the effects of preanalytical variables, including different 

freezing temperatures and methods to thaw specimens, on MALDI-TOF MS-based serum peptidome 

patterns for long-term storage.  

We applied automation and robotics to the ClinProtTM system (Bruker Daltonics, Bremen, 

Germany) and evaluated the effects of selected parameters on the MS patterns of serum peptides for 

long-term storage (12 months). We evaluated the effects of different freezing temperatures; that is, 

C  in freezers for long-term storage 

(12 months). The same experimental protocols as described above were also applied to serum 

proteome analysis using SDS-PAGE with densitometry.  

Our results showed that t

On the other hand, the intensity of 

dramatically affected the serum peptidome profiling. However, gel-based protein profiling was not 

apparently altered by the two different freezing temperatures. The effects of preanalytical variables 

on both gel-based and gel-free serum proteome and peptidome patterns as evaluated in detail in the 

present study will enable us to standardize blood sampling and long-term storage conditions for 

interlaboratory and multicenter studies for the validation of biomarker candidates.  
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Synthesis of Surrogate Compounds of Harmine by H-D Exchange Reaction 
 
Yuji Yokoyama1, Shogo Hirano1, Takayuki Yonezawa2, Byung-Yoon cha2, Je-Tae Woo 1,2,3, Kaname 
Tsutsumiuchi1 
1College of Bioscience and Biotechnology, Chubu University 
2Research Institute for Biological Function, Chubu University 
3Okinawa research center Co., Ltd 
 

LC/MS/MS

( )

1) H-D

2)

3) H-D  

5.0 mg (24 mol)  5% 

Pt/C 2.0 mg  2.0 mL

120 24 10 mL Pt/C

 

LC/MS

UV MS

m/z 213

m/z 220 m/z 213-221

Pt/C C-H C-D

5

8
1H-NMR

 

1) H. Sajiki et al., Bull. Chem. Soc. Jpn, 81, 278-286 (2008). 

2) S. Hirano et al., JSBMS letters, 39, 110 (2014). 

3) T. Yonezawa et al., Biochem. Biophys. Res. Commun., 409, 260–265 (2011). 
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MALDI-TOF MS Neisseria meningitidis  
 

 

 

 

Example of misidentification of Neisseria meningitidis in MALDI-TOF MS 
 
Tomoko Ohno 
Aichi Medical University Hospital Infection Control Team 
 

MALDI-TOF MS

MALDI-TOF MS 

Neisseria meningitidis MALDI-TOF MS 5

Neisseria cinerea

 

30 Burkitt 4 2

MALDI-TOF MS Burker Daltnics N.  meningitidis (best 

match:Score Value 2.024, second best math:Score Value 1.966)

PASTREX

ID HN-20  (

) Neisseria 2 60 ,N. gonorrhoeae 30 ,Neisseria 

3 7 N. meningitidis

Neisseria 2 N. cinerea, N.  

flavescens 16S rRNA BLAST N cinerea

100  

MALDI-TOF MS  N. meningitidis N. cinerea

Score Value
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Direct identification of bacteria in positive blood culture bottles by MALDI-TOF 
MS 
 
Kazuko Ikegaya, Ken Tsuchiya 
Department of Clinical Laboratory,Shizuoka City Shimizu Hospital 
 

MALDI-TOF MS

MALDI-TOF MS

MALDI-TOF MS

 

2013 9 2014 12 466

407

MALDI-TOF MS

MALDI-TOF MS

VITEK MS v2  

407 351

86.2% 343 97.7%

84.3%

8 6

 

MALDI-TOF MS

45 86%

97.7%
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MALDI mass spectrometry imaging profiling of low molecular metabolites with 
frozen tissue microarray embedded breast cancer tissues. 
 
N.Torata1, M.Kubo1, D.Miura3, K. Ohuchida1, T.Miyazaki2, Y.Fujimura3, E.Hayakawa1, T.Otsuka1, 
Y.Miyasaka1, T Manabe1, Y.Oda2, K.Mizumoto4, M.Nakamura1 
1 Department of Surgery and Oncology, Graduate School of Medical Sciences, Kyushu University,  
2 Departments of Anatomic Pathology, Graduate School of Medical Sciences, Kyushu University,  
3 Innovation Center for Medical Redox Navigation, Kyushu University, 4Kyushu University Hospital 
Cancer Center  

 

(fTMA) MALDI mass spectrometry imaging (MALDI-MSI)

 

99 119 84 35 fTMA

9 AXIMA Confidence

MADLI-MSI (m/z range 50 1000 )

m/z BioMap  

1915 60

185 m/z 18

ATP Energy Charge(EC)

ATP+ADP+AMP (AXP)

EC; T : N = 0.56 : 0.35 AXP; 17453 : 2066, p<0.0001

 

fTMA MADLI-MSI 

EC
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Multiple protein complex analysis of LIM domain proteins in the cardiovascular 
systems 
 
Hiroaki Yamanaka1, Megumi Terada2, Sayako Kikuchi2, Takashi Shimada1, Hatsue Ueda2, Koji 
Iihara1, Masaya Ikegawa3 

1 Department of Life and Medical Systems, Faculty of Life and Medical Sciences, Doshisha 
University 

2 Life Science Research Center, Shimadzu Corporation 

3 Department of Pathology, National Cerebral and Cardiovascular Center 
4 Department of Neurosurgery, Postgraduate school of Medicine, Kyushu University 
 

Blue Native PAGE

LIM 

LIM 

four and a half LIM 

(FHL) FHL-1 (Kyo-T ) skeletal 

muscle LIM 1 (SLIM1)

FHL-1

Blue 

Native PAGE affinity purification
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Imaging Mass Spectrometry Analysis of Differential Expression Patterns of 
Phospholipid Molecular Species in Terminal and Stem Villi associated with 
Pathological Findings in the Human Term Placentas 
 
Kaori Yamazaki1, Noritaka Masaki, 2, Yukiko Kohmura-Kobayashi1, Takahiro Hayasaka3, Hiroaki 
Itoh1, Naohiro Kanayama1, Mitsutoshi Setou2 
1Department of Obstetrics and Gynecology, Hamamatsu University School of Medicine 
2Department of Cell Biology and Anatomy, Hamamatsu University School of Medicine 
3Department of Health Science, School of Medicine, Hokkaido University 
 

(IMS)

phosphatidylcholine (PC)(16:0/20:4) sphingomyelin (SM) 

(d18:1/16:0)

(PIH) (FGR)  

FGR PIH 4 (PIH ) PIH

FGR 5 (FGR )

(MALDI-IMS) 25 μm

HE

villitis of unknown etiology, thrombus, atherosis,chorioammnionitis 

immature terminal villi, multiply branched terminal villi  

6 3 2 PC 

(16:0/20:4) SM (d18:1/16:0)

2 PC (16:0/20:4)

4 PC (16:0/20:4) SM (d18:1/16:0)

3  
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Comprehensive analysis of lipids related with pulmonary fibrosis 
 
Yoshiyuki Oyama1,2, Noritaka Masaki2, Masato Kono1, Noriyuki Enomoto1, Yutaro Nakamura1, 
Tomoyuki Fujisawa1, Naoki Inui1, Takafumi Suda1, Mitsutoshi Setou2 
1Second Division, Department of Internal Medicine, Hamamatsu University School of Medicine 
2Department of Cell Biology and Anatomy, Hamamatsu University School of Medicine, 
 

BALF

 

MALDI-IMS

 

 

2% 

carboxymethyl cellulose inflation  

BLM

HE

 

BLM

PC(16:0/16:0)  

BALF PC(16:0/16:0)
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Investigation of predictive factor of recurrence in triple negative breast cancer 
using mass microscope 
 
Yuko Hosokawa1, Noritaka Masaki2, Shoko Matsushita2, Eiji Sugiyama2, Hiroyuki Ogura1,  
Norihiko Shiiya1, Mitsutoshi Setou2 
1Hamamatsu University School of Medicine Department of 1st Surgery 
2Hamamatsu University School of Medicine Department of Cell Biology and Anatomy 
 

HER2 , Ki67 5
, HER2

10-15 ,  
, 

, , 

,  

9
mass microscope, 34
, 3 125 M 2,5-

m/z700 900 m/z650
950 (Imaging MS 

Solution, )
HMDB(http://www.hmdb.ca/spectra/ms/search)  

, m/z706.5
HMDB

(phosphatidylcholine, PC) (30:0)
 

, PC
PC(30:0) , 
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Imaging mass spectrometry of mouse brain tissues using a new derivatization 
method targeting biogenic amines 
 
Hana Fukano1, Michihiko Waki 1,, Shiro Takei1, 2, Mitsutoshi Setou2, Ikuko Yao1 
1Medical Photonics Center, Hamamatsu University School of Medicine 
2Department of Cell Biology and Anatomy, Hamamatsu University School of Medicine 
 

 (IMS) 

 

succinimidyl 4- [3,5-Dimethyl-4- (4-nitrobenzyloxy) phenyl] 

-4-oxobutyrate (S0808) m

5.5mM

S0808 iMScope prototype

Imaging MS SolutionTM  

GABA

8

 (m/z) 

m/z 

 

IMS

IMS
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Multiple Imaging analysis using MSI and Raman technique in inflamed mouse 
liver dozed with fluorescent imaging probe 
 
Ryo Yamaguchi1, Takushi Yamamoto1, Kaoru Nakagawa1, Naoki Watabe2, Tsukasa Takeuchi1, 
Noriyuki Ojima1 
1Shimadzu Corporation 
2Renishaw 
 

NIR- 1000nm

in vivo

 

100 (100mg/ml BALB/c-nu 

48 10um

9-AA

 

ATP ADP AMP

/
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Entropy Imaging of Tissue Sections from Mass Spectrometry Imaging Data. 
 
Shumpei Sato, Tomohito Sato, Noritaka Masaki, Mitsutoshi Setou 
Department of Cell Biology and Anatomy, Hamamatsu University School of Medicin 
 

m/z

 

10 m

ITO (9AA)

(ultraflexII, Bruker Daltonics)

SIMentorpy ( )

 

m/z , , , 

, , 

, , 1, 2, 4, 8, 16
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Pharmacokinetic analysis of anthocyanins in mouse 
 
Nobuhiro Zaima1, Shiori Inaba1, Takamichi Fujimori1, Tetsuya Sogon2, Saori Kobayashi2, Tatsuya 
Moriyama 1 
1Kinki University 
2Wakasa Seikatsu Corporation 
 

matrix-assisted laser desorption/ionization (MALDI)–Imaging mass spectrometry (IMS)

 

ddy 6

22±2 12

Leica Microsystems

DHB 2,5-Dihydroxybenzonic acid MALDI 

LTQ-XL (ThermoFisher Scientific) Image 

Quest(ThermoFisher Scientific)  

Cyanidin 3-glucoside

m/z 449  287
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Ammonium sulfate improves signal intensities of carnitine, acetylcarnitine, and 
glycerophocholine more than ten times higher in matrix-assisted laser 
desorption/ionization imaging mass spectrometry as a matrix additive 
 
Eiji Sugiyama, Noritaka Masaki, Shoko Matsushita, Mitsutoshi Setou 
Department of Cell Biology and Anatomy, Hamamatsu University School of Medicine 
 

(AmS)

AmS

AmS  

8 C57BL/6J (100 mg tissue/mL)

AmS(0, 16, 31, 63, 125, and 250 mM) (DHB 50 mg/mL in 50% 

methanol)

(MS/MS) 20°C 10 μm

(DHB 50 mg/mL in 50% 
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LIPID VISUALISATION AND IDENTIFICATION THROUGH COLLISION 
CROSS SECTION AIDED CORRELATION OF MALDI IMAGING AND MS/MS 
FRAGMENTATION DATA SETS 
 
Maki Terasaki1, Mark Towers2, Emmanuelle Claude2, Johannes PC Vissers2 
1Nihon Waters K.K., 2Waters Corporation 
 

 [INTRODUCTION] Mass spectrometry imaging (MSI) is rapidly becoming an established 

technique within lipidomics research. Using MSI, a broad range and number of species can be 

visualised within a tissue section. However, subsequent identification can be challenging due to the 

large number of isobaric or near isobaric species. Lipids can be identified by subsequently extracting 

them from the same, or a consecutive, tissue section and performing MS/MS. However, when 

correlating the datasets, identifications can become obfuscated due to lack of certainty that the lipids 

extracted and identified, relate to the m/z peaks seen in the imaging data, especially when relying on 

accurate mass alone as the identification is not being performed in-situ. Here, we demonstrate the 

use of ion mobility to differentiate ions and calculate collision cross sections (CCS). This is utilised 

along with accurate mass to add confidence to the correlation between the MALDI imaging and 

extracted lipids datasets and the subsequent identifications by MS/MS. 

[Methods] A thin section of a rat brain section was produced using a cryotome. 9-Aminoacridine 

(9-AA) matrix was applied evenly to the sample in several coats using a Suncollect™ sprayer. Lipids 

were extracted from consecutive tissue sections. Droplets were placed on to the tissue section using a 

pipette then drawn off and pooled prior to spotting on a target plate. The same 9-AA matrix solution 

was mixed on target with the extract samples. Data were acquired using a SYNAPT HDMS G2-Si 

mass spectrometer in HDMS mode. 

[Results] After peak picking the imaging data set with an ion intensity cut off of 50, 7,598 peaks 

were detected in the range of m/z 400-1150. Matching the peaks using accurate mass against a subset 

of the lipid maps structural database, resulted in 195 matching peaks (+/-3ppm). Plotting the 

matching peaks as m/z vs CCS area, a general lipid trend line can be observed as well as several CCS 

outliers. By estimating the CCS area trend line, a broad based filter can be applied to remove the 

outliers. After CCS filtering, 165 lipid candidates remained. 
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