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Data Format Standardlzatlon CODATA 2002

Download entries from public DBs as a flat-file
o easy for a person to read

o different formats for every DB ;\\\\i’ff,\
. . y L r/ﬁ,,\\\\
o sometimes needs special access methods =~ A\ )
: . - e
and special applications for each format N

Needs machine-readable formats for software tools

To boost studies by exchanging data among
researchers

Activates standardization>




X M L fo rm at CODATA 2002

XML (eXtensible Markup Language)

o Highly readable for machine and person

o Can represent information hierarchy and relationships
o Detalls can be added right away

Convenient for exchanging data

o Easy to translate to other formats

o Logical-check by a Document Type Definition (DTD)

<tag_source element_growth="8 weeks”>
rice leaf
</tag_source>

Example




XML in Bioinformatics

CODATA 2002

"The Extensible Markup Language (XML) is the universal
format for structured documents and data on the Web." --
W3C XML Web site, 2000-07-06.

GenBank,
EMBL, DDBJ,
PIR, PDB, etc.

(‘/// Internet
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Analysis flow in Life Science

2DE
Spot picking
(LC)
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\ Conventional XMLs in Life Science

DNA array data
(MAGE-ML)

XML

Sample Experiment Data
preparation (Analysis) Acquisition

\ AN
Result Data Kno Gene/Protein
Analysis Mining Dis Sequence and
Features
(AGAVE, BSML,
XML PSDML, BioML,

ProML)




Our XML-based data model

CODATA 2002

Our XML
Experiment Sample Experiment
Design preparation (Analysis)
Result Data
Analysis Mining

Proteome-analysis oriented

Describes

Sample preparation
Methodology

2D gel image / LC results
Spot information
Sequence and feature
3D structure

Includes other open XMLs
used in life science

o 0 U O 0o o

Now Available : HUP-ML (Human Proteome Markup Language) DTD and Editor
http://www.jhupo.org/




‘ XML for Proteomics

= Information Structure:

Proteome

Gel info.

Source info.

Sample preparation info.

Methodology info.

Gel Image / LC info.

Spot info.

CODATA 2002
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\ Example: |
By A. Tsugita et al.(2002)
Human Kidney Glomerulus Proteome

Extraglomerular
mesangial cell

Granule Macra densa cell

cell
Efferent arteriole

Afferent arteriole

Glomerular
epithelial cells
(podocyte)

Mesangial matrix

Mesangial cell

Bowman'’s
capsule
epithelial cell

Glomerular
endothelial cell

Glomerular basement
membrane

Proximal tubulé

Nephr()n epithelial cell Glomer
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Sample of ProteomeXI\/IL (1)

1 Bl o ey e MLt o et M o et - e et = MC Gt it Explieey

FEL lﬂ?ij L8 W i o AL e 01 o) et oo 1

Source information

=) #h [iis)
= 1 |

<?xml version="1,0" 7>

<I!DOCTYPE priml {View Source for full doctype.
- <prateome label="sample-2DE" size="1">

- <gel id="1" label="Rice Leaf" type="2D" acq
=|=source_info>
<source>0ryza sativa</source=
<comman_name>Rice</common_name:>
<strain>Japonica sp. Nihonbare</strain
<cell_line /=

<tizsue’ leaf, chloroplast stem, root, ch
<plasmid >
<growth_phase /=
<|nduction f=
=host [>
<description f>
< fsource_|nfo>
<gel_img href="rleaf.gif" height="671" wi{
<sample preparation>
=tizsue-distruption=Grinding in ligwid ni
distruption>
- <egxtaction size="4">
<|tem id="1" con="9.5M">9.5 M Urea
=ltem id="2" con="4%">4%0 Nenidet

- <source_info source_info_ ID="HKG-1"

creDate="2002-07-20T12:00:00"
modDate="2002-08-10T17:20:00">
<source>Homo sapiens</source>
<common_name>Human</common_name>
<strain />
<cultiva />
<cell_line />
<tissue>Kidney Glomerulus</tissue>
<plasmid />
<growth_phase unit="year">48</growth_phase>
<induction />
<host />
<description>Normal</description>

</source_info>

Zitem d="3" con="2%"> 2% carrier

o s

T
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Sample of ProteomeXML (2)

- <sample_preparation>
<tissue-disruption>Standard sieving technique using
four stainless sieves. The glomeruli on the 150 micro
m sieves were collected ice cold phosphate-buffered
saline (PBS).</tissue-disruption>
- <extraction>
_- <procedure>
<process seg="1" action="spin-down"
sample="collection" />
<process seq="2" action="homogenize"
sample="precipitate" >
<add_solution solution_ID="sol-A"/>
</process>
<process seq="3" action="stand"
time="60" time_unit="min"
temp="37" temp_unit="degree in C" />
<process seg="4" action="centrifuge"
sample="suspension"
time="20" time_unit="min">
<times_g>12000</times_g>
</process>

Sample preparation

<process seg="5" action="store"
sample="supernatant"
:|er Procedure :
</procedure> | (@ction, target, condition ) lists
<comment_ext
</extraction>

- <solution solution_ID="sol-A" label="2-DE lysis solution">
<item_solution con="9.8" unit="M" name="Urea" />
<item_solution con="2" unit="% w/v" name="NP-40" />
<item_solution con="2" unit="% v/v" name="Pharmalyte(pH3-10)"
/>
<item_solution con="10" unit="mM" name="DDT" />
<item_solution con="0.5" unit="micro g/mL" name="E-64" />
<item_solution con="0.5" unit="mM" name="PMSF" />
<item_solution con="40" unit="micro g/mL" name="TLCK" />
<item_solution con="10" unit="micro g/mL" name="chymostain”
/>

<item_solution ¢ Solution list :

<item_solution . . . .
<comment_solu solution item information

</solution> o

11
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Sample of ProteomeXML (3)

Gel Condition <gel_conditions gel_conditions_ID="" creDate="2002-07-20T12:00:00"

modDate="2002-08-10T17:20:00">

-__< L';Ztl:ﬂ:;?; Gel Information :
<gel_name maker="">linear dry strip</gel_name Size, pH, .....
<gel_pH low="3" high="10" /> —
<gel_size length="24" unit="cm" />
</gel_info>

_- <protein_solution solution_size="400" solution_unit="micro L"
protein_amount="100" protein_unit="micro g" guiding_dye="PBP">
<description>including standard proteins</description>

</protein_solution>
<rehydrate temp="20" temp_unit="degree in C" time="12" unit="hour" />
_-<running>
<apply step="1" current="50" current_unit="micro A*
voltage="500" voltage_unit="V" temp="20" temp_unit="degree in C"
time="1" unit="hour" />
<apply step="2" current="50" current_unit="micro A"

voltage="1000" voltage_unit="V" temp="20" temj . .
time="1" unit="hour" /> Running :
<apply step="3" current="50" current_unit="micro| (action, condition ) lists
voltage="8000" voltage unit="V" temp="20" temj
time="10" unit="hour" />
</running>
<|IEF plj—|_low="3" plj—|_hig£1=" 10" load_direction="cathode to anode" />

12
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Sample of ProteomeXML (4

o il = By

Uit Bk Eabkne

| D W BN FCANE G-AT AL
|| l&_'l-:} DNE BRI Eraw H0
#kﬂ‘ﬁﬂipmﬁmlwﬂaﬂwlﬂbaw-m e e el

KT

i

2| i thtees
- <spot ide"1" accessionw "qn.:amr [
<litle>Triose-phosphate isomerase(EC 5.3.1)-Rice </ttle>

(]

- T

Be

<localization>callus, seed ling, germ < flocalization>
<relation_data |d="" accesslon=""[>
<|dentification>
=type equip= " makers "> N-terminal sequence< /type>
<ms_peak id="0" m_z="" val="" j>
</ |dentif|cation>

| <spot_data con="" composition="">

=position_img ¥ _Imge™"'y_imge™®
typem™ [
=pl_obserbed>5.5</pl_obserbed>
=MW _ohserbed>33 kDa</MW_obserbed=
=sequence _exp from="M-terminal"
sizam"17"> GREFFVGGNWEWHNGXTDO / < fsequence axps>
<[spot_data >
=modification size=""=>
<target residue [d==" |ocations"" type="" (>
</ modifications
<splicing size="">
<target_residue Id="" location="" codan=""[>
<fsplicing>

w_imge™ h_imgm"®

<PIR_data accession="PS0184" PIR (d="JQ2255" location=""

created date="03-May-19947>

enana mama arcessinn= "1 NASGET "5 Birtni? < fnans nameas

Spot information area

PIR data area

e
Tk cickes e T e 1w sw—sarmmricn el — Fizmestt el Eiptar lmtsl
| FeTAE IRRIE . TS ERICANE ¥ B -
‘m--ni:_I | Bem Gemoy dEm | Gowm EHH
T'Fu.luljg DHWFH:‘MM‘"‘TBnmﬂpal.l;;\lha'nr:umlrrm:-rII ﬂ clth e
- <FIR_data accessions"PS0184° PIR_id="JQ22155" locations™ 1|
created date="03-May-1994">
<gens_name accession="LO49&67">Rictpi2</gene_name:
<pl calc />
<MW _cale /> J

<number_of_residues>253</number_of_residues>
<composition_calc A="" Q="" L=""5="" R="" E="" K=""
T=ll- N= nm G=-- H=ll- |'|.|=-- D=Illl H=-Il F= nsi 'hl,l=llll C=!-
I="" P="" V= "" other="" f>
<seguence startm 1" end="253"
type=""> MGREKFFVGGNWKCNGTTDQVDKIVKILNEGQIASTOVVEVY
QVAAQNCWYKKGGAFTGEVSAEMLYMNLSIPWVILGHSERRSLLGESNE
GLEVIACVGETLEQRESGSTMDVVAAQTKAISERIKDWTNVVVAYEPY
QAQEVHDGLRKWLAANVSAEVAESTRIIVGGSVTGANCKELAAKPDVI
FIDIINSATVESA=</sequances
<h= riom | =
<function=
<description=catalyzes the interconversion of
glyceraldehyde-2-phosphate and
dihydroxyacetone phosphate-/description>
< flunction >
<classiflcation>
< guperfamily>triose-phosphate
isomerase</superfamily >
< felassification>
«feature id="1" lahel="MAT">

< fazture-runas nmnd et < featiira-tunes =]




\ XML Editor for Proteomics Information

Our XML
Document

Gel Info.

Spot Info.

CODATA 2002
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XML Editor Example)
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0 Pt CHGTE ; :

;';J_] ;;; m::ﬁ' ; (|QHEI0]  alphe foden 25106 1ef: HF_U031 —
SR Camder i QEEOIR  heparan culfabs 620 culfotransferass 35 LI M 192 1ef XF_[105

¥ 2ot QHKGT120 QHEGL ER 058D proten AR lEER MW ¥l W15
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T pt GHKG 142 (R ] o |QHEGUGE  HIAAZ proten B06 (370 700 J7 04 gnj BAALIE

F1 8 spet OHEGTIES '1| QREGLE0  wicrowrhule associated protein disaform 2 403 LETEE | 130 105 nd" IH'.P 1123
41 =00 GHKGH 165 0 |GHEDLLE  Leinin binding protein dip| 1A 4Bl St i
(L spot QMG X » loBEo42  cbesomel protrinL1d 431 1633 1110 I5F o OEH

4123 spol OHKG11ED v | QEEC1AY.  FLIA0ER protein A A 5 - i
-:cﬂ :E: x:::; ) .} Eppﬁﬁj,mj, all ﬁﬂ}rrirmd.rnh::rr_urm CTHL AT RAR AW AT ST l:-:;jril
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' XML Editor Browsing
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' XML Editor ( Source Information)

Eie Edit Wew faert  Tealz Hels

Source
Information
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= el

¥l Saijies Homn zapiers -
% bpe

. speEzmion Common name (Human

-] submiktier T

41 -] sourcs nfu
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#_ eel omsditions

BB e Call v

14 ] det=rtan Traase

&l ] e Limgs -

B spod iecoenitan Flazmid

Gl 2pal gHKGI1e2 imn

B et KGN o

HI-L 0o cHKG T H

I+ 1 000 CKGIIg

[s ] mped CHKGTIZO Capsth chase 110 [imer =]
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= spot CHEGT130
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H {0 8
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B0 soot QHKGITGT
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13 20 spot GHKGHES
19 -7 spod QHKGIITE

CODATA 2002

o

deseriphon Irh mal

]rlp_nﬂ:_ I Cime [lata

<source>
<common_name>
<strain>

<cultiva>

<cell line>
<tissue>
<plasmid>
<induction>
<host>
<growth_phase>

It is possible to import form ‘templates’ or other XML documents.
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Features of our data model e
Our proteomics XML.:

describes sample preparations

o Improves reliability of analysis results

can distribute experimental information
o share know-how
o Improves skills

handle both gel-image and analysis results

describes analysis information
o Image recognition

Now Available : HUP-ML (Human Proteome Markup Language) DTD and Editor

http://www.jhupo.org/ 18
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Future works

Open DTD and/or XML Schema
a Collaboration with AOHUPO

Develop XML viewer for free distribution

Prototype WWW-based management system
o for registration, viewing, and retrieval of entries
Convert from other XML formats

Relation to other analysis tools

0 Image-analysis software
o homology-analysis tools, etc.

AOHUPO: Asia Oceania Human Proteome Organiazaion
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‘ Our XML Workflows

XML Editor % ﬁ

XML
Document

XML
Document

Validate Transform

XML
Application

could be developed by third party.

% could be supported by AOHUPO.

Now Available : HUP-ML (Human Proteome Markup Language) B
http://www.jhupo.org/
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