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Identification of pancreatic cancer specific metabolites by metabolome mapping
and application possibility for diagnostic biomarker.
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Six frozen tissue microarray(fTMA)blocks were constructed using 119 breast
tissue sections from 99 patients, carcinoma, normal areas of individual tissues were confirmed by
histology. We detected 1,915 endogenous metabolite peaks by direct tissue MALDI-MSI analysis of
breast carcinoma fTMAs. Among them,185 commonly detected peaks were subjected to further analysis,
and 88.6% of peaks from carcinoma tissues were significantly different, 92.7% of which showed higher

than normal intensities. We further identified 18 metabolites related to energy metabolism such as
ATP. Comparing metabolite profiles from carcinoma and normal tissues, we found that the EC and the
sum of AXP were significantly higher in cancerous tissues than normal tissues, but there were no
significant differences between lymph node metastasis, histological type or tumor size. Comﬁaring
tumor subtypes, a higher EC was observed in ER+/HER2- tumors than other subtypes, but AXP showed no
significant differences among subtypes.

MALDI-MSI Energy Charge



5 100 3
8
StagelV (Matsuno, Pancreas,
2004) 20mm (TS1)

(Maire, Gut, 2002)

DNA  RNA
MALDI-MSI
(FTMA) 1
MALDI-MSI
FTMA In Situ
Hybridization

(MALDI-NSI)

MALDI-MSI

KEGG PATHWAY Database

99 119
84 35

1 1915

60
185

18 ATP
Energy Charge(EC) ATP+ADP+AMP

(AXP)
EC; T : N=0.56 : 0.35

AXP; 17453 : 2066, p<0.0001 EC

2

I
@
>

Intensity

m/z =402.7



p<0.0001 p<0.0001
60000 $
0.8 4 . 50000- M
® [\ [ ]
o 5 .
& 06 $ + 40000 L]
o o ]
- s a
& b < 30000-
5 o] 3 & |
= =
w H < 20000 e
0.2 ] l g 0
10000-
<
L]
0 - 0 l

Normal Tumor Normal Tumor

14N 137 12N

2 EC AXP
EC

6
1. Okumura T, Ohuchida K, Sada M, Abe T,
Endo S, Koikawa K, Iwamoto C, Miura D,
Mizuuchi Y, Moriyama M, Nakata K,
Miyasaka Y, Manabe T, Ohtsuka T, Nagai
E, Mizumoto K, Oda Y, Hashizume M,
Nakamura M. Extra-pancreatic invasion
induces lipolytic and fibrotic changes
in the adipose microenvironment and
released fatty acids enhance
invasiveness of pancreatic cancer
cells. Oncotarget,8(11):18280-18295,
2017, doi:10.18632/oncotarget.15430.

2. Li B, Baba T, Miyabayashi K, Sato T,
Shima Y, Ichinose T, Miura D, Ohkawa Y,
Suyama M, Morohashi K. Role of
Ad4-binding protein/steroidogenic
factor 1 in regulating NADPH

production in adrenocortical Y-1 cells.

Endocrine J. 64:315-324,2017,
doi:10.1507/endocrj -EJ16-0467.

Nakamura J, Morikawa-Ichinose T,
Fujimura Y, Hayakawa E, Takahashi K,
Ishii T, Miura D, Wariishi H, Spatially
resolved metabolic distribution for
unraveling the physiological change
and responses in tomato fruit using
matrix-assisted laser
desorption/ionization-mass
spectrometry imaging  (MALDI-MSI).
Anal. Bioanal. Chem. 409:1697-1706,
2017, doi:10.1007/s00216-016-0118-4

Sato E, Mori T, Mishima E, Suzuki A,

Sugawara S, Kurasawa N, Saigusa D,

Miura D, Morikawa-lIchinose T, Saito R,

Oba-Yabana I, Oe Y, Kisu K, Naganuma E,

Koizumi K, Mokudai T, Niwano Y, Kudo T,

Suzuki C, Takahashi N, Sato H, Abe T,

Niwa T, Ito S. Metabolic alterations by
indoxyl sulfate in skeletal muscle
induce uremic sarcopenia in chronic
kidney disease. Sci.Rep. 6:36618, 2017,
doi: 10.1038/srep36618.

Setoyama D, Kato T, Hashimoto R, Kunugi

H, Hattori K, Hayakawa K, Sato-Kasai M,

Shimokawa N, Yoshida S, Goto Y, Yasuda
Y, Yamamori H, Ohgidani M, Sagata N,

Miura D, Kang D, Kanba S. Plasma
metabolites predict severity of
depression and suicidal ideation in

psychiatric patients-A multicenter
pilot analysis. PLoS One. 2016 Dec

16;11(12):e0165267. doi:
10.1371/journal .pone.0165267.eCollec
tion 2016.

Zheng B, Ohuchida K, Cui L, Zhao M,
Shindo K, Fujiwara K, Manabe T, Torata
N, Moriyama T, Miyasaka Y, Ohtsuka T,
Takahata S, Mizumoto K, Oda Y, Tanaka
M. TM4SF1 as a prognostic marker of
pancreatic ductal adenocarcinoma is
involved in migration and invasion of
cancer cells.Int J Oncol 47(2):490-498,
2015, doi:10.3892/ij0.2015.3022.

5
Torata N, Kubo M, Miura D,
Ohuchida K, Miyazaki T, Fujimura,
Hayakawa E, Kai M, Oda Y, Mizumoto K,
Hashizume M, Nakamura M. MALDI mass
spectrometry imaging profile of low
molecular metabolites in breast
carcinoma tissues embedded in frozen
tissue microarray. San Antonio Breast
Cancer Symposium 2015, 2015/12/06, San
Antonio, USA



MALDI mass 10611668

spectrometry imaging (2014 )
40 MIURA, Daisuke
, 2015/09/17,

3. Miura D, et al. MALDI-MS-based
metabolomic imaging technique and its
application to pathological analysis.
RERF  symposium.“ Application of
‘ omics’ to Radiation Research”
2014 12 3 , Hiroshima, Japan

4. Miura D, et al. MALDI-MS-based 60546464
metabolite analysis for biomarker (2014 )
discovery and diagnosis.CIS workshop
“ Mass spectrometry for proteomics and
imaging” , 2014 10 24 , Sapporo, (©))
Japan

5. Miura D, et al. MALDI-MS-based
metabolomic imaging technique and its
application to pathological analysis
DFG-JSPS Symposium
“ SHARED PATHWAYS IN CNS SIDORDERS” ,
2014 6 30 , Munich, Germany

40532627

MANABE, Tatsuya

*

o
TARATA, Nobuhiro

00398075

@
MAEYAMA, Ryo




