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MassBase

MassBase: A mass spectral tag archive for metabolomics.

OverView

‘The MassBasc database is fundamental for metabolomics, which provides raw mass chromatograms
from various biological samples and text-file data processed from the raw chromatograms. You can
view the raw or processed chromatograms of your interest and also download the files of interest or
even in bulk all datasets. We expect not only that biologists use the full function of the database to
understand metabolisms in the organisms of interest with help of other databases such as MassBank
and KNApSACK, but also that bioinformatics researchers fully use the wealth of the information of
mass chromatograms to develop pipeline software for extracting metabolite peaks and annotating
metabolites, which s crucial to accelerate metabolomics approaches to link DNA information to
metabolisms.

Background

Since 2002 our laboratory has been working on metabolome analysis of various organisms by using
nine f-the-art mass and mass of various biological
samples in our server, with an intention of archiving the metabolome data for public use. A distress of
such archiving metabolite data is that extracting metabolite information from the raw mass
chromatograms by the present software s still immature to represent the whole metabolites correctly,
and therefore large-scaled metabolome databases that provide information of annotated metabolites is
scare. It is quite contrast to the situation of base calling for nucleotide sequence from a capillary
chromatogram by the Phred program. Thus, we decided to provide the raw mass chromatograms and
text-file formats converted from the raw data to the public through the MassBase, by which
bioinformaticians can easily access the wealth of the information to develop software. The database is
also useful to individual biologists Who wish to search mass chromatograms to find metabolites of
interest or compare them with their mass chromatograms to understand the profile differences
between their biological samples.
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Analytical Method Details Information

)
ID MS1
Title LC-FT-ICR-MS ESI positive method 1
Instrument Aqilent1100 HPLC (Agilent), LTQ-FT (Thermo Fisher Scientific)
Instrument Type LC-FTICR-MS
lonization ESI
lon Mode Positive
Description Harvested sample is frozen by liquid N2 and resulting powder (100mg) are solved in 300uL .
B2 7IVimth | 80% methanol solution. 20uL sample is injected into HPLC after 0.2um membrane filter 1‘@%0) P 85 studies
treatment. HPLC conditions: Agilent 1100 series (Agilent), Column: TSK%eH 00V (4.6 x 250 .
mm, 5 micrometer; TOSOH), Solvent: A; 0.1% formic acid aq. B; ACN (addition 0.1% formic < @ﬂﬂét:‘% 11 studies
HPLC [ acid fc.), Gradient: (B);3 to 30% (0.0 to 25.0 min), 30 to 90% (25.0 to 40.0 min), 90% (40.0 t FEIL 96 studies
45.0 min), 95% (45.1 to 50.0 min), 3% (50.1 to 57.0 min), Column temp.: 30 degree C, Flow . Fend b
ate=0.SmL/min, PDA: 200650 om (2. step). FFICRS conditions Filfer ToFTVS + ¢ (ﬁmﬁ \ 16 studiesTi&k)
<z | norm icorona Ipires=50000 0(200.0-T500.0); 2: ITMS + c norm Icorona pi Dgp MS/MS Most Ui IS 59 studies
®I&E | intense ion from (1).;3: ITMS + ¢ norm 0(2§0.0-1500.0)., Rejected
mass=266.0000;294.0000;391.0000.

T DGE (7 7 2)THEO U 6 1L ZRDFILHD50 — b D78 )L
77 ANICHIRFESTHEBICT —2 24 TIED 5O TF1EE
MHEE X X Y 57— il

Chromatography comment description temperature gradient column type column temperature column pressiye column name
HaT b IS5 4 =P L B DR h5 LOESE :bs“qs:l! hSLEH h3 L%
rdfs:comment dcterms:description temperatureGradient columnType Temperature columnPressure \ columnName
Chromatography rdf: langString rdf:langString xsd:string xsd:string TempeVature Pressure xsd:string !
pm_chromato:MN_SE2 HPLC “Elute monitoring by PDA equipped with Agilent1100 HPLC in 2 nm step. “@en [temp:30C] “TSKge|-100V (4.6 x 250 mm, 5
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MicroArray Gene Expression Tabular (MAGE-TAB)
HEES S0 AT — 9 EHEElL - EES NI AETRET 3 OR
/ T TR ™

/IDF . Investigation Description Format SDRF ' Sample and Data Relationship Format
e Gk, BEENE Sample (GEA D35A&. BioSample D B4 1EHR % =)
EERE IDF: Top-level information Protocol ZFFEDIGEFTICAE
S e e Datale (£7—5 LRI —5) DR

\ Ero;ocglst | / PubMed ID 21062814 FRXIRDZEE Factor value (1 tissue leaf, root)

ioProject accession T . _
J ProtocolN z s e \ Sample-file DREARMEIEFTRDITE UTEEH, /
SDRF File sdrf.txt \/
L
Source Name || Protocol REF ||Extract Name | Protocol REF | Assay Name | | Array Design REF | Array Data File | Protocol REF Derived Array Data File Factor valueftissue]
Sol P1 Sal P2 hybl ADF.txt Datal.txt "3 DerivedDatal.txt leaf
502 P1 Sa2 P2 hyb2 ADF.txt Data2.txt p3 DérivedData2.txt root
503 P1 Sa3 P2 hyb3 ADFtxt Data3.txt b3 DerivedData3.txt flower
rSource to data reiationsnip E -
| xperiment-Assay Data Analysis
BioSample ADF: Array-level annotation <« 3 y
Reporter Name | Reporter Database Entry[ddbj] | ..... = [L 4
Gene 1 ALO49660 ... P = = b;b* lf = E_;_
Gene 2 AL133248 .. .
Raw Data Files Processed Data Files
Y ISR RSN 7 7 A VENRZEnZzIDIb EBI®Proteomics IDEntications Database (PRIDE)%jPost &
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integrated metab()lome data repository Title ) Homo sapiens (ID 781137) - BioProject - NCBI ENA Browser

Description
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Metabo Bank integrated metabolome data repository

PRJDB12605
v & ncbi.nim.nih. U =B
MetabOBi Instrument Q . @® ® < D V) 0 & ncbi.nlm.nih.gov & (4] ]
- _ MetaboBank: MTBKS201 B) Homo sapiens (ID 781137) - BioProject - NCBI ENA Browser ot
This data reposit [J GC-Ms 45 Mo oublc data has b ; I E=  An official website of the United States government Here's how you know v
| . X B - o public data has been made avai
metadata. The di LC-MS 43 ‘ Study ‘ View size @10 ()50 (100 Insh ;
nstrumen . 0 of
Bank of Japan ([ ] LC-PDA 1 National Library of Medicine
users and return Select all Deselect all DL (meta) O selected . National Center for Biotechnology Information
F N Data Format Project: PRUDB12605
MetaboBank D — .
ata Format . Phosphoinositides are a family of . .
87 results out of 87 (showmg 1to 10) ByteSize phosphoinositide regioisomers and the Blurre BioProject ‘PRJDB12605 - - ‘w
D .abf 59 Prev - - - B - - - - - - have been difficult. A method allowir Create alert Advanced Browse by Project attributes Help
ited. Here, we report a new te
= DownloadURL awal . .
[J .cdf 44 spectrometry (PRMC-MS). Using this| ~ Display Settings: Send to: ~
. . extracellular mobilization of phosphoir . Related information =
[ .txt 44 ID.MTBKS1 on ot - - ‘ 10(; flles(a.O GB) approach has revealed previously hidd HOmo sapiens (human) Accession: PRIDB12605  ID: 781137 gjoSample
D .CSV 39 - Unb"?sed ;hara(?tenzat'on of genotype-dependent metabolic regulations by metabolomic approach in 13 hor k d A mass spectrometric method for in-depth profiling phosphoinositide regioisomers and their disease- Full text in PMC
Arabidopsis thaliana 6arch for keywords.. Show More associated regulation
G
D .RAW 27 data download d2Q Format Phosphoinositides are a family of membrane lipids essential for many biological and pathological See Genome enome
D . 10 processes. More... Information for PubMed
ZIp Homo sapiens
0] .CcDF B ID:MTBKS10 126 files(5.1 GB) MTBKS201- it o Taxonomy
o . . - . . . . : rganism: .
_ Comparative metabolomics charts the impact of genotype-dependent methionine accumulation in Arabidopsis A H::no sapiens (human) Accession  PRJDB12605
O .xls 4 thaliana MTBKS201- Cem Study Titl Scope Monoisolate 71903 additional Related Resources &
s—| udy Title: ject lated .
[J .xIsx 3 data download A mass spectrometric method for  Organism  Homo sapiens  [Taxonomy ID: 9606] F’mf;;ga;i:na' 2 MetaboBank:MTBKS201
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria;
. Center Name: Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae; Homo; Homo sapiens
Organism = m ) ) ) ) o 135 flles(43..0 GB) Department of Biochemical Patho . Morioka S et al. "A trometric method for in-depth profiling of Recent activity =
_ Metabolomic Screening Applied to Rice FOX Arabidopsis Lines Leads to the Identification of a Gene-Changing ublicatons | Worlo@ S & &/, " mass specirome ric mefoc ior N-aepth profiing of | Tum Off Clear
Nitrogen Metabolism Study Name: pchosphomLz)Zl:g(‘el reg;(())lsgae)rz;nd their disease-associated regulation.", Nat —am e
2 Homo sapiens ommun, an 104301 Homo sapiens
BioProject
. . data download Submission  Registration date: 11-Nov-2021
B ArapldODSIS 28 ENA-REFSEQ: Department of Biochemical Pathophysiology, Medical Research Institute, Tokyo Q PRJDB12605 (1)
thaliana ID:MTBKS12 1180 fil 44.4 GB N Medical and Dental University BioProject
: iles .
- Solanum‘ 3 | L v ) ) _ . ( o ) PROJECT-ID: Related B SLYMIC - Genome - Assembly - NCBI
lycopersicum Impact of clock-associated Arabidopsis pseudo-response regulators in metabolic coordination 781137 Rosources * MetaboBank:MTBKS201 Assembly
Oryza sativa 10 data download ~ENAFIRSTDURLIC: | pooo o Medical B ?g:num lycopersicum cultivar;hlllljipcrz?e-m
— Brassica
oleracea ‘ ID:MTBKS13 473 files(17.8 GB) Project Data: Q  4325998[uid] AND (alivelprop) (1)
6 ~) Glycine max a4 _ Metabolomics reveals comprehensive reprogramming involving two independent metabolic responses of Number
Arabid is to UV-B light Resource Name . See more...
B Spinacia rapigaopsis to -6 g of Links
oleracea 4 data download PusLicaTions
. . PubMed 1
Allium cepa 2 ) PMC 1
_ Glycyrrhiza ID:MTBKS14 760 files(30.6 GB) OTHER DATASETS
glabra 2 _ Compensation for Systematic Cross-Contribution Improves Normalization of Mass Spectrometry Based BioSample 110
— Glycyrrhiza 2 Metabolomics Data No public data is linked to this project. Any recently released data that cites this project will be linked to it within a few days.
uralensis data download
— Hevea -
ID:MTBKS15 102 files(4.1 GB)

N iif;;soc;fsgi::l:zs: Low Glutathione with Mild Oxidative and Low Phosphorus Stress on the Metabolism of https ://m b2.dd bj . n ig .ac.j p/Study/MTB KSZO-‘ . html
ot https://www.ebi.ac.uk/ena/browser/view/PRJDB12605
ID:MTBKS18 148 files(5.6 GB) https://www.ncbi.nim.nih.gov/bioproject/?term=PRJDB12605
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Figure 3. Genetic architecture of rice secondary
metabolism.

(a) Manhattan plot for genome-wide association
mapping of rice metabolic phenotypes. SNPs
significantly associated with some metabolite
levels were plotted on the rice genome

Chr. 1 2 3
3168 SNPs on rice chromosomes

9 10

(= 1.0 x 1073).
(b) Associations between 3168 SNPs aligned on
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SNPs correspond to the above panel. Red, blue,
and gray lines represent significant associations
between SNPs and metabolites with threshold
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clusters and representative metabolites are also
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