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epeat reglen

J-frams tgmlation (forvecd) .
B

XML (DAS, KGML,......)

<?xml version="1.0" standalone="yes"?7>
<!DOCTYPE DASGFF SYSTEM "http://www.biodas.org/dtd/dasgff.dtd">
<DASGFF>
<GFF version="1.01" href="http://das.hgc.jp/cgi-bin/das/eco/
features?segment=eco%3A2671072%2C2721071">
<SEGMENT 1id="eco" start="2671072" stop="2721071" version="1.0">
<FEATURE id="EC:1.14.12.17/7199" label="1.14.12.17">
<TYPE id="enzyme:KEGG" category="enzyme">enzyme:KEGG</TYPE>
<METHOD id="enzyme">enzyme</METHOD>
<START>2683857</START>
<END>2685047</END>

CESEST

Aol 7" — % (GenBank, UniProt,......)

MMEILRGSPALSAFRINKLLARFQAARLPVHNIYAEYVHFADLNAPLNDDEHAQLERLLK
YGPALASHAPQGKLLLVTPRPGTISPWSSKATDIAHNCGLQQVNRLERGVAYYIEAGTLT
NEQWQQVTAELHDRMMETVFFALDDAEQL FAHHQPTPVTSVDLLGQGRQALIDANLRLGL
ALAEDEIDYLQDAFTKLGRNPNDIELYMFAQANSEHCRHKIFNADWVIDGEQQPKSLFKM
IKNTFETTPDHVLSAYKDNAAVMEGSEVGRYFADHETGRYDFHQEPAHILMKVETHNHPT
AISPWPGAATGSGGEIRDEGATGRGAKPKAGLVGFSVSNLRIPGFEQPWEEDFGKPERIV
TALDIMTEGPLGGAAFNNEFGRPALNGYFRTYEEKVNSHNGEELRGYHK

Y (A& (PDB,......)

HEADER LIGASE 15-DEC-04 1VQ3
TITLE CRYSTAL STRUCTURE OF PHOSPHORIBOSYLFORMYLGLYCINAMIDINE
TITLE 2 SYNTHASE, PURS SUBUNIT (EC 6.3.5.3) (TM1244) FROM
TITLE 3 THERMOTOGA MARITIMA AT 1.90 A RESOLUTION

ATOM HIS A -3 70.636 28.979 8.146
ATOM HIS A -3 70.436 29.954 7.050
ATOM HIS A -3 69.098 30.657 7.163
ATOM HIS A -3 68.684 31.308 6.214
ATOM HIS A -3 70.492 29.234 5.702

FIR T —% (ArrayExpress,.......)

Affymetrix:CompositeSequence:HG_U95Av2 : AFFX-HUMGAPDH/M33197_5_at
HUMGAPDH/M33197_5_at IPB000173 1.4.1.16 M33197
ENSG00000111640 7
Affymetrix:CompositeSequence:HG_U95Av2 : AFFX-HUMGAPDH/M33197_M_at
HUMGAPDH/M33197_M_at IPB000173 1.4.1.16 M33197
ENSG00000111640 7

Affymetrix:CompositeSequence:HG_U95Av2: AFFX-HUMGAPDH/M33197_3_at
HUMGAPDH/M33197_3_at IPB000173 1.4.1.16 M33197
ENSG00000111640 7
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TR AL FRIZ (SMILES, InChl,......)

CC1C(C(CC(01)0C2C(C(C(0C20C3=C4C=C5C=C30C6=C(C=C(C=C6)C(C(C
(=0)NC(C(=0)NC5C(=0)NC7C8=CC(=C(C=C8)0)CI=C(C=C(C=CIC(NC(=0)C
(C(C1=CC(=C(04)C=C1)Cl)0)NC7=0)C(=0)0)0)0)CC(=0)N)NC(=0)C(CC(C)C)
NC)0)Cl)C0)0)0)(C)N)O

&3 (MDL,Tinker,......)

ISISHOST03240423012D 1  1.00000 0.00000

5 4 0 0 0 999 V2000
-0.0414 0.1586 0.0000 P
-0.7621 -0.2517 0.0000 O

0.6759 -0.2517 0.0000 O

0.1724 -0.6414 0.0000 O

-0.0414 0.9897 0.0000 O
0

0
0
0

XML (CML, CDXML,......) \
P N1+ (CDX,.......)

<!DOCTYPE CDXML SYSTEM "http://www.cambridgesoft.com/ 00000000: 0d6a 4344 3031 3030 0403 0201 0000

xml/cdxml.dtd" > 00000010: 0000 0000 0000 0000 0000 0000 0300
Al . . 00000020: 0000 4368 656d 4472 6177 2037 2e30 . .ChemDraw 7.0..
CreationProgram="ChemDraw 7.0 00000030: 0f00 0000 6879 7065 7269 6369 6e2e ....hypericin.cd
Name="hypericin.mol . 00000040: 7800 0332 0008 00Ff ffff FFFF FFOO .2
BoundipoBnxegeduis o uSopi0losgslo 128 00000050: 0000 O0Ff FFOO 0000 OOFf FFFf FFOO
00000060: 00Ff ff00 0000 00Ff FFFf £FOO 0000
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1L KEGG API (SOAP H#—/\), KEGG DAS (7/ L7 5 9H) D%
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ChemRuby + subcomp
KRR E bR Connect
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BioRuby + KEGG API

FIRETIL/ A1 DEEFE
EHEIEXDBEENE

cooozz

# HEED/NZRI7TA106 P D1 (TI/ERE AIEER) (S
# RERWEFHDEGRFRERT —22RTIVELY

o]

mjgﬂ”\EOH .T?Wa R->-Hptmap St R (0)2-Hory 3 mate # process KEGG Expression data here...
HC™ CH, -
co2504 i s s serv = Bio::KEGG::API.new
: RO b o list = serv.list pathways(org)
list.each do |path|
pathway = path.entry id
fg list Array.new
bg list Array.new
genes = serv.get genes by pathway(pathway)
genes.each do |gene|
fg list << "#000000"
bg list << hash[gene] || "#cccccc"
end
url = serv.color pathway by objects(pathway,
serv.save image(url)
end

genes,

fg list,
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Java €T SOAP/WSDL

&9 Axis 299A—FLTA VA=l (EH8)

% java -classpath axis.jar;jaxrpc.jar:commons-logging.jar:commons-discovery.jar:
saaj.jar:-wsdl4j.jar:. org.apache.axis.wsdl. WSDL2dJava, -p keggapi
http://soap.genome.jp/ KEGG.wsdl

% javac -classpath axis.jar;jaxrpc.jar:wsdl4j.jar:. keggapi/KEGGLocator.,java

% jar cvf keggapi.jar keggapi/ *

import keggapi.*;

class GetGenesByPathway {
public static void main(String[] args) throws Exception {
KEGGLocator locator = new KEGGLocator();
KEGGPortType serv = locator.getKEGGPort();

String query =args[0];
String[] results = serv.get_genes_by_pathway(query);

for (int i = O; i < results.length; i++) {
System.out.printin(results[i]);

}
}
} = AVINCILLTEIT (&)




Ruby T SOAP/WSDL

#!/usr/bin/env ruby

require 'soap/wsdlDriver'

wsdl = "http://soap.genome.jp/KEGG.wsdl"

serv = SOAP::WSDLDriverFactory.new(wsdl).create_driver

serv.generate_explicit_type = true

puts serv.get_enzymes_by_pathway(ARGV.shift)
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2. LY MTAN

s BFICAWSNE 5175 -RE
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1006 tests, 1744 assertions




;MmN

X ruby install.rb test
install.rb: entering test
Running all tests in test...

Loaded sulte test
Started

Finished 1n 126.121648 seconcs.

1006 tests, 1744 gssertions, QO fotlures, @ errors
install.rd: test done.
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BioRuby ¥ Tl

% bioruby kumage

Loading config (session/config) ... done
Loading object (session/object) ... done
Loading history (session/history) ... done

...BioRuby in the shell...
Version : BioRuby 0.8.0 / Ruby 1.8.4

bioruby> kuma = seq("gb:AF237819")
bioruby> kuma.translate




BioRuby on Rails

BioRuby thell en Rais
A rexp ocahoar 3000/ shedl ) show 'sema ~h*T
- . P
BioRuby shell on Rails
Inharitance [Suing) « [Obiect
Mix-in ActiveSwepor Corelatensions LUString i StatsEagawith [AstiveSuppon SoreDaens s ustringu i iecticons |
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autoload {t

e E IR ruby -r bio -e 0 H* 30 fE5&E|(cC!

% repeat 10 { time ruby -r bio -e 0 }

0.74s user 0.16s system 082 total
0.01ls user 0.0ls system 0.033 total

1.082 ¥
— 0.033 ¥
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* Bio::ColorScheme




4. ChemRuby
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 MEHODPDFHEI>Y Y

require ‘chem’
mol = Chem.open_mol(“ATP”)
mol.save(“ATP.pdf”)
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