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GLYCOLYRIS

e tabolism

18D %

Hucleotde mgars

l(___

Pertoze and glucuronate
interconye raons

27141 I Starch and sucmose
3.1.3.10 oi-D-CHlucose-1F g tabolism
en0on DBGET Result: C.intestinalis 289557 "’I’:l:ﬁ"e [ala) DBGET Result: COMPOUND C00566
| -« | | ﬁ}| | A A | | [+ | | + | http:,-f,"www_genome.jp,-fdbget—bin;‘www_bget? a8 Qr Google — < | |£| | A Al |£| |i| [Ahttp:/ jwwww.genome.jp /dbget-bin/www_bgetx & = O Google
[T1 Kanehisa Lab. (Tokyo) Google :J—.Z-. (258-?}7 FuFl {Fflv researchv hobbyv personvw >
K[GG COMPOUND: C00566
— Help
K c Ciona intestinalis (sea squirt): 289557 l— —
c T | |Entrv ‘C00566 Compound

HHE: HH1571(mdh)
MXA: MXAN_3538(mdh)
ERU: Erumd380

RET: RHE PF00428
RDE: RD1_1617(mdh)

n DATEATAA femdh

|08 DBCET Result: KO K00024 KD0025 K0O0026
EOEDY 289557 DS .11 | « @A Al|le||+| [@Antp://www.genome.jp/dbget-bin/www_bget?l( = Q- Google
Definition =i I —
KO KO: KO01679 fumarate hydratase
Pathway PATH: dcin00020 Citrate cycle | K[cc KO: K00024 T
PATH: dcin00720 Reductive carbc 2t/
Ent. K00024 KO
Class Gene catalog | ud d
- Name E1.1.1.37
Other DBs |JGI: 289557 Definition malate dehydrogenase
LinkDB FDB All DBs Class Metabolism; Carbohydrate Metabolism; Citrate cycle (TCA cycle)
[PATH: ko00020]
AR seq 502 aa | ap se Metabolism; Carbohydrate Metabolism; Pyruvate metabolism
aq DB search ' '
AAzed) (D8 search) [PATH:ko00620]
MIGAPFTVRTSQIVIGFCRSRKFIFNRILTME Metabolism; Carbohydrate Metabolism; Glyoxylate and dicarboxylate [
GANTARSLMNFKIGGPGDKMPTEVIHAFATLE metabelism [PATH:ko00630] O HO
AGDLDSHFPLVIWQTGSGTQSNMNINEVLANF Metabolism; Energy Metabolism; Carbon fixation [PATH:ko00710] MNH OH
DTYPTAMHIGVARSITNVLLPGLRTLETALEC Metabolism; Energy Metabolism; Reductive carboxylate cycle (CO2 /Y T I 5
SGYVOOVKNGIARVESCLPRLYELAAGGTAVC fixation) [PATH:ko00720] o f
PHEFEALAAHDATVEASGAFNTVACSLMETAL KO hierarchy ) O
PGEVHNPTQCEATTMVCAQVMGHHVAVSIGGSE Other DBs |RN: R00342 H
SFTENCVNGITANEDRISSLLHESLMLVTALNK EC: 1.1.1.37
LNLLTAEQFDMWVKPEDMLGPK GO: 0030060
NT seq 1506 nt +upstream 0 Genes SCE: YDLO7BC(MDH3) YOL126C(MDH2)
KIS | TBR: Tb10.61.0980 Th10.70.5110 Tb10.70.5120 Tb1l.01.3040
atgattggtgctoogtttacagttagaacttc TCR: 507883.100 ele (TCA cycle)
agaaaacctatattcaatagaattctcactat LMA: LmjF34.0130 R
ggttttogtatagaaactgacagttttgggga ECO: b2020( hisD)
ggagcaaacactgcaagatcgcotcatgaactt H50: HS_1055(mdh)
ccaattgaagtgatccacgcttttgogattet ‘;g :2;32559
gaatttggtttgtotgtegagttggotaatge sy (mdh)
gotggagatttggactcacatttecogettgt HCH: HCH 01978 (mdh)
tctaatatgaacataaacgaagtcttagcaaa ABO: ABO_1248(mdh)
cttggaagcaaaaatccagttoatcoaaatga BXE: Bxe B2898
gatacataccccacagcaatgcacattggagt BCN: Bocen_4435
cctggcttaagaacattggaaaccgetttgga RFR: Rfer 1803 Rfer_ 2403
gttaagatcggocgtacgcacacacaagatgce POL: Bpro_3598 Genomehet




8006 espu00010 - Strongylocentrotus purpuratus (459 %% =) (EST)

|1 [ A A @ A hitp: f/dev. kegg.jp: 9064/ pathway/show /espu000 10#

@ B Q- Google

KAz > B3 > BEH 0
K[ce BB - &R - Strongylocentrotus purpuratus (L5 %¥7=) (EST) éb
[ Pathway menu | Pathway help | Ortholog table ] Pathways

49.

Organisms

Hucleotde

27.1.41
3.1.310

e espuriiial
MAME
DEFINITION

c-D-Glncose

e Dr-Clncogs

VAN AV T Oy A

£) Select organism:
HE %W (85)
0¥ (25)

Pentose and glucuronate FHE®H (13)
Infereomnse TR0 RV (3)
HEE® (1)

PATHWAYS Glycolysls [ Gluconeogenesls
Galactose metabolism

et Starch and sucrose metabollsm wEE (2)
RN (1)
¥ (28) he|
#¥E (20)
, EEE8 (12)
(extmmenlan O] 2716 Y (411)
Salicin - Cyelle 2,3-bis; RIEM® (382)
(sxtmca]i‘uln:}o O ec:2.7.1.69 = Cyclic 2,3-dipl ?F?:WJ'\‘:_?T Y7 (200)
- Cycllc glyceral FLRRIFUTF (2)
NAME proteln-N{ pl)-phosphohistidine: sugar N pl)- - cDPG T3 LEEE (95)
( Ctarhon fixation in phosphotransferase PN, FORMULA CIHBOSP2 B (27)
e e, DESCRIPTION - proteln-M(pl)-phosphohistidine-suga- phosphotransterase - FYIREFUF (1)

Starch and sucise
espu Strongylocentrotus

purpuratus (LS4 F2 =)

- D-Glucose 1-phosphate (EST)

- alpha-D-Glucose 1-phosp E &8 (5)

- Corl ester .

- D-Glucose alpha-1-phosp dme Drosophila melancgaster
—llay (Fr O3 23 0/I)

ddpo Drosophila pseudoobscura
daga Anopheles gambiae (/\%
F3h)

dame Apis mellifera (2 %J/%F)
dbmo Bombyx mor (h- 1)
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e SEEDHD
e KEGG on Rails

s HEI 56D
e ftp://ftp.genome.jp/pub/kegg/ D = 7 —
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* BioRuby
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e KEGG 2L THFEVWPI LT BH07ONYA T (HEAELESD)

e FTP TN TWS KEGG OF—4% = FH
o NHT—F M5 KEGG DHEEAX BIR
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Rails Ic K251 MNBEED RN

o\°

== rails kegg
e DB iX5

% vi config/database.yml

e ¥ —< % migration & WS HHEA TESE

o\°

mysqgladmin -u root create database kegg development

./script/generate migration create_kegg_tables
rake db:migrate

e Y JYID, CSV. fixture, —T DFT. WmELE

o\°

e I —YZ0O—NR

o\

o\

mysqlimport -u root kegg development “pwd~/linkdb.txt

e EFILZEER

o\°

./script/generate scaffold pathway
vi app/models/pathway.rb

eLa—%Z4 HTMLOT>Y 7L —NK)

3

> vi app/views/pathway/index.rhtml

e IV hAO—Z%4&RK (T 7L —NTEHADE. NJL/I—)

%

o\°

vi app/controllers/pathway_controller.rb

e H7-H (CSS) ™ Ul (AJAX) R E KD

3 vi public/stylesheets/kegg.css
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o ftp IC T [F—EFEN DD B
¢ BT —INR—ADT A=Y kNS E—
e Z—> & habtm %K TERILTETEBEAL?

e Tp— Rails TAX—INYINSDIRY TP VT EMPO>THEWVD?

rails ajax f A—J w7 iRy TPy 7 ORFEER 45 #5451 -10 158 (0.16 )
e <lEH. VI—BOTF—FZRHAULDRAWLD EMBERBL v IRWLD 7

e HAZE(L>TWLWSMNUTF8 IcLizWwEikiFd L.




ftp [0l 8

e KEGG DT« L7 b UEBEIFEIHEZERLUGZWE I F—ULIc< W
e EWIU UMY TFs LI NIICEEH oD
o YT TF—HIR—AZEICT7AIADKR) V—HES &
e KGML [ET704 LY MURICN—=I g3V BESHNDNTRED
e genome &M\ lED T 71 ILH tarfiles/ D FICHoTch
* size0 & WS4 X 497801 bytes D7 7 1 JLHERH > TW D

e EHHN. ATH~HALSVWHITNIEENET
o« ENFIHH, BEBRHDZH > TLWNIEITIMD

$ 1lftp ftp://ftp.genome.jp/pub/kegg/
ftp> mirror -e ligand

ftp> mirror -e pathways

ftp> mirror -e genomes

ftp> mirror -e brite

ftp> lcd xzml

ftp> cd xml

ftp> mirror -e KGML_vO0.6.1




KEGG B 7 #—<Y v NERE

o Nl RIT, TN 7oy N7 71 ILFERE A
e FBEDEEBRTYIIEZDE D 74—y MNMIIOIOZbHB
e HTML 7 71 JLICE T DBGET HOANY Y M DWLWTWED

<html>
<l—e-

ENTRY zmo03070

DEFINITION Type III secretion system - Zymomo
_——

e« £ D3R Y BioRuby THAIES e
o KGML </body>
e GENES /17
—_—>
* GENOME </html>
e ENZYME

e COMPOUND ...




habtm ElRE

¢ has_and_belongs_to_many
e 5% COMPOUND (3% D ENZYME [CH# =3

e %% ENZYME |3 %D COMPOUND Z{#d 5

>> Compound.dbentry("cpd:C00005") .enzymes
=> ["ec:1.13.11.20", "ec:1.14.99.3", "ec:1.14.99.9"]

>> Enzyme.dbentry("ec:1.13.11.20").compounds
=> ["cpd:C00097", "cpd:C00007", "cpd:C00606", "cpd:C00004", "cpd:C00005", "cpd:C0002!

o U o5 BEDT—HIR—IAMNSLICO—RINIEVWVDTL &5H

>> enz = Enzyme.create(:entry => "ec:1.13.11.20") <« L\ ENZ2YME ZRTFEITHEE

>> cpd = Compound.find_by entry("C00005") + 9 TIC compounpd HHNIE
>> enz.compounds << cpd — BRUTEZTEFRZEMTESD, .

>> enz.save

e LNMHTIN. RFIZIDXFTBER->THI IF—EWL
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1. E1ASLENID TREVWITYD 7 7()LEO— RT 28
2. BILICHTNEENTVWBIVEILTI7AILEYSDIFBE
e Rails + AJAX TIRw TP wv 7/
3. AA=ITVvT%EAAXBOHUICEEURY 77 v 724K T 35
4, Ry 77 v TORTRABZEGH S DETEETEEY 2K
S. RyT7vTaEFRPLRS Y S HREICT 2
® Rails + AJAX TV U —i&&Z= S

©. acts as nested set % acts_as_tree & L THELZ LN
[. 37V —0E%E AJAX TITS A%

o EBIDHY X7 & rake [CEH
8. % 2% % namespace I B 5%
9. BHOIRVICHBOMIBIFAY v RIT

e ActiveRecord DET /LI Ruby DTV 2 XA THH S
10. EFIICHBAYHYEMEDRWXY v REBIT
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o £< %3 Excel TIESNT=RDT—IR—X{LDAKFE & H
e 200051 SQL 179 % K D mysqglimport (LOAD LOCAL) DA HNEL & H
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1. 851 HZ LB id TlEBEWY TUD 7 710)L

e Rails DTF 7 AIMNEFT—TILDOET AZ LD id & WS EZEID auto_increment
e TH, ZD—FODEIDDY THYDFTFIANIZFABREDIEDWNTULARL |

e mysqglimport 3 3FICT—YZ W0 >TED 1 ATZLBZEYYT (HHME)

perl -pe 's/"/¥t/' data/tabfile.txt > data/hoges.txt
mysqladmin -u root create
script/generate migration hoges_ table
vi db/migrate/001 hoges_table.rb
def self.up
create_table :hoges do |t]
t.column :foo, :string
t.column :bar, :integer

t.column :gee, :text
end

end
% rake db:migrate

mysqlimport -u root “pwd” /data/hoges.txt

o° o° o© o©




1.8 1 AZLBNid TRERBWY TYID T 71U

e EXTHBIENDEATT Y7 71ILZ2VWUDILBTWEEEHHD

def self.up mysql> desc hoges;
create_table :hoges do |t] o Fom e +
t.column :foo, :string | | |
t.column :bar, :integer | foo | string |
t.column :gee, :text | bar | integer |
end | gee | text |
end te——— temm e +
o BT id ZRBEDOHILICLIESWVWWALPA?
def self.up mysql> desc hoges;
create_table :hoges do |t] e Fom e +
t.column :foo, :string | foo | string |
t.column :bar, :integer | bar | integer |
t.column :gee, :text | gee | text |
end | | |
remove_ column :thoges, : +e——— o +
add_column :hoges, :1id,
end

E ¢ 7272 L. db/migrate/*.rb H db/schema.rb ICE &SN DERICIEFENEZ S orz




1.8 1 7oA

MNid TlEBEWY TTDb 7 71)L

e :id => false [C LTHUWT add_column TWLWWDME by HES A

def self.up

create table :hoges, :id => false do |t]|

t.column :foo,
t.column :bar,
t.column :gee,

end

:string
:integer
ttext

add_column :hoges, :id, :

end
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x5 Excel 7711

S5NTETfc Excel 7 717I)LHS. EILAICHK T
09 YD TRELTH.

®@66

BD 1179 DFn

links_data.xls

EO5E
ADIBZT 5EAT 5

< I E F G H f
1 B ¥ e Availability URL F—0—F
Broad ST AR iR AT
AT AR e R T AT ARl iR
e Institute |http ffwww broad. mit.ed
S 18T A R ufftp/distribution/software/geneh i B[R R AR AT
R (R R unter’ CTLRR#T
TDT GENEHUNTER Fred Hutchinson Cancer Research Center Download ToT
3 S AR IR LINKAGE Lab of Statigtical Genetics—Rockefaller Univ Download Rockafaller Univ.|hitp:iflinkage rc /927 AR w2 iR
4| A AR R R FASTLINK the Mational Center for Biotechnology Informa Download MNCBI|hitp:/iwwwncbi.nlm.onih.go 35 AR 2B R
5 | MASAR) SR LIPED Lab of Statistical Genetice~Rocketeller Univ Download Rockefeller Univ.|ftp:/Mlinkage.roc /45 AR AT
6 |7 TR MAP+ the Genetic Epidemiology Research Group—Univ Download Sauthamptan Univ. |hipiicedar: 7
W TR
T eI KMAPL RO A S LN R AR Download ISGI|hitp:/flbm.ab.a.udokyo.ac.jf QTLARHT
- BAADRY AW CDEWE LT PN A Locbibode ARALT ocdor fore ©3 =3 M Lol EALT I i ol S bl L Al
Sheet] BN [ @ 0020 2 p—— 3 IERE

on

Y.

[ OScRL [ oCcaPs [ @NuM | | 1




2. EILICHITHEEFINS Excel 77 1)L

e REDHTLICHT I —

DH D Z1EWXFF] %dummy% = ANTEH<

@O0 links_data.txt
<> H | J K L M M
|1 F—0—F e g SA% IARHEA Y= 7w F—rA
Broad Z‘ETE'i’ﬂlfﬁw HBE) & A R
Institute|nttp /iwww broad.mited 77122 AR
u.l'ﬂp.fdisltribEtion.fsof'hmra.fganah iR E R AR AT BHETORRATEE,
untar OTL#R4R {Lander-Green-
s DT Kruglyak7JL.dUZA)  Parametric and nonpa 1724 10.05.08 05.0
EFRIZDOTIRA,
HoEre e dnl B, (58
MEEET)
[Elston-Stewartr JL-31)
Ah)
WEOIOSSARLILS
FAST
M —Lig»ECEFHE
2 | Rockefeller Univ.|hitp:ilinkage.rc /95 AL ol AR T A=z iES, Easy calculations of lo 745 10.05.08 05318
FERICDOTAM,
il oo e A T L P
MEEET)
[Elston-Stewart7 L3
Ah)
WEHOIOSZAPLIES
4 |NCBI|httpifwwsnchinlm.nih.go 2457 AR w4 AT A Faster sequential gene Baz 10.05.06 10.0
5 |Rockefeller Univ|fip:ilinkage roc #1457 AR w4 il i1 #T 47 REICSOTIAM. 2841, Edimation of the recor 241 10.05.06 08.21
E |Southampton Univ. |http:fcedar 8071 R SHIT-H-MOHELEE Counting algarthmsfo 1 10.05.08 03.1
W TR
T |15GI|http:/lbm.ab.a.u-tokyo.ac.j; QTLIRE SHIT-H—MHOHELERT - 0 03.1
& ” Ho - o o oo imo it el A bl LA il P T 4 & Fh h A RN A A A - s icdors 440
B B 44 kF links_data.txt [
L AE-FHERRL, enter F—E/TH, A—ARERRLET | OSCRL | OCAPS | @NUM | | 1 p




2. EILICHITHEEFINS Excel 77 1)L

FTUYDFEXEANTIREUVUTERRT S

perl -pe 's/[¥r¥n)/;/g; s/%dummy%/¥n/g' tabfile.txt > hoges.txt
mysglimport -u root hogedb “pwd”/data/hoges.txt

o\® o9

e X, FEWVWUSRKRWES CSVDERXRESIAATHWLWWDIFTI A,
S5XEDOT—FEMICHEVNIWNWBEIIENREZL STED UXT
e HfD 74—~ v kL d—RKZ &(C 2002.8.21 &H 05.31.93 &H
2005/2 Eh WITINSINS -1 D
e LILTELITEFI—RAE>TWED
o E—VPoTEoTcDM? |




Rails + AJAX TR 77w/

e HTML ICBR U <div> T IAA £ WT JavaScript TRHIEWLWWU » A
o <div> B"EKXRICHR D ERERHEL
e JavaScript ZE Z fc < 7R LY (A,
e Rails TIE RIS ZfE> &Ml WF 21—V T HHE

e AJAX (Asynchronous JavaScript and XML)
e R—3 (DOM) D—ER% JavaScript O IEREREE TEH

e U1 7 DEEME—Z - 771k (Google maps, docs, Yahoo pipes, etc.)

e RJS Template (Rails JavaScript Template?)
e Ruby ® J— KNS JavaScript Z BEIAERL. FETH AIAX DY EITS




3. AX—=IRYTIMNS AIAX TRy TP w7

£ a1 —
RAT = > 3 > SRR [==]
[Gc 22 h—RAYVEINA T =1 - Homo sapiens (E k) ééb €
[ Pathway menu | Pathway help | Ortholog table ] Pathways Organ

| PENTOSE PHOSPHATE PATHWAY |

2-Dehypdmo-
3-deoxy-D-
{3 D-Gloconate  glucomate-6F O

AJAX
1
pathway controller.rb
1
RJS
1

partial

0 cpd

NAME - beta-D-Glucose

FORMULA CeH1206
COMMENT
MASS 1B0.063

0. _JOH
HO
HO™ 0N
OH
Co0z221

IN— 2w I

006 hsa00030 - Homo sapiens (& )

=~ : \
© - - t@ @ http:/ fdev kegg jp:a064  pathway /show/hsa000304 (D) #8 [G]~ | Google

N2z > K3 > fmEAH (=]
K[cc Ay b—RAYSEBINZA Tz - Homo sapiens (E }) ééb @

[ Pathway menu | Pathway help | Ortholog table ] Pathways Organisms

| PENTOSE PHOSPHATE PATHWAY |

4213 2-Drehydro-3-deoxy-
D-glnconate

O ec:4319

NAME D-glug|
DESCRIPTION - glucq)
Gluc D-gluc
- beta-D-Glucose dehydr
CBH1206 2-amin|
aminod
2-amin|

B-D-Clucow (3

180.063 ntney-D ovdoyodf
2-Dehydro- i

D-ghcose
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£ 2 —
<div id="pathway">
<img src=" " usemap="#mapdata">

<map name="mapdata">
<area shape="rectangle" coords="100,100,200,200" href="#"

onclick=" remote_ function(:url => {:action => 'popup', :entry => ' '} ">
</ > ¥
map "new Ajax.Updater('popup', '/pathway/popup?entry=hsa%3A1737', {asynchronous:true, evalScripts:true})"
</div>
avhbo—5 AR

def popup

app/views/pathway/ .rhtml (C
& ZEHEUVLTET

render :update do |page|
page.insert_html :bottom, "pathway", :partial =>

page[@popup_id] .set_style :left => , stop =>

end
end




4. RN EZHXNEIRE TIEET 51X

* Prototype.js @ makePositioned % #!] A

7
make positioned
4 P y
P W B R
“|x 7| chila ~x | child
<div id=" ">
<div id="child">hoge</div>
</div>
render :update do |page|
pagel[" "].make_positioned
page.insert_html :bottom, " ", :partial => "child"

page["child"].set_style
page["child"].set_style
end




5. Ny 77y Ta¥ERAP R T Y JHEEICT 51

e RIS i35 <div> BN TAEREEPLP RV I RBELREDIBENc>=D 11T

set_opacity

y

x | child

child

draggable

<div id="child">
moinmoin
</div>

render :update do |page|
page["child"].set opacity 0.9
page.draggable "child"

end

X 1 fef2 U, Firefox ¥ IE (Vista®) TIIBEERANERICKE S >IEW orz
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Rails + ALAX TIRY 77w £& 6

£ a2 — arho—3
<div id="pathway"> def popup
<img src=" @pathway_image " =" "
usemap="#mapdata" _ n .,
border=0
id="keggmap"> render :update do |page|
<map name="mapdata"> page[ 'pathway'] .make_positioned
@graphics.each do |g] X = params[:x].to_i
<area y = params[:v].to_i
shape= make_shape (9g)
coords= make_coords (g) page.insert_html :bottom, "pathway",
href="#" :partial => " "
onclick=" remote_function( page| ] .set_style :position => "absolute"
:update => 'popup'’, page| ].set_style :left => " ",
:url => {:action => 'popup’, ttop => " "
tentry => g. , page| ] .set_opacity 0.9
X => g.x%, page.draggable
'y => g.v, end
:1link => g.link}) "> end
end
</map> o s <div id=" ">
</div> N x

Rails TON U AEZEDED /. #HEHNHZTLIZE L, »
</div>




Rails + AJAX ¢V U —7

ST iRkD

F a7 ICRDBL

VY —~(XFEMENE

/a/f/g O X
path EWIRE T—YE
acfcg link % STIVE
nest JIVE BRE®
id |parent id| data path 1ft | rgt
1 null a /a 1 18
2 1 b /a/b 2 9
3 2 c /a/b/c 3 8
4 3 d /a/b/c/d 4 5 =
5 3 e |/a/b/c/e 6 7 b £
6 1 £ |/a/f 10 17 c g h
7 6 a /a/f/q 11 12 d e i
8 6 h /a/f/h 13 16
1234 56 78911 1111111
9 8 i /a/f/h/i 14 15 01 23456178
> SELECT * WHERE CHILD.LEFT IS BETWEEN PARENT.LEFT AND PARENT.RIGHT




0. acts_as_tree - acts_as_nested_set DEa

e Rails D /> 74> (BEERN)

e Linked list 7= D acts_as_tree

e Nested set D=8 D acts_as_nested set

e acts_as nested set |C acts_as_tree DILEE

e root & TillD ancestors 7 E DEEBEHY R LY

BANL 7z Wy

Nested set
acts_as_tree XYy K DKEE acts_as_nested_set XYy R DOt&RE
tree.roots root/—R®DYRX node.root? root/—RHESH
node.parent H/—K node.children? root/—RKTRWHESH
node.children F/—KDUAR node.add_children F/—R%=iEN
node.root root/—R node.children_count F/— RO
node.ancestors root/—RETDYUYR b node.all children 2TOF/—FDIR

node.siblings

"B/ —RDUAR

node.direct_children

ETOF/—FDURK




0. acts_as_tree - acts_as_nested_set DEa

e acts_as nested _set |C acts_as_tree DEEBEZ BN L = L)

e BETILD parent_id % foreign_key TSR L. XYV v RZIENXR

class Category < ActiveRecord: :Base
acts_as_nested_set

def
node, nodes = self, []
nodes << node = node.parent until node.root?
nodes .pop
return nodes

end

a6 hsa00030 - Homo sapiens (&

\_‘-_.:I < = @@ E’;\[ http:/ /dev.kegg.jp:9064 /pathway/show/hsa0003 0#
KADzo = %8 > EERE =
A iSSP - Homo sapiens (£ ) ééb

o - [ Pathway menu | Pathway help | Ortholog table ] Pathways
INX T A 1D ML
DIZfELITRD
| PENTOSE PHOSPHATE PATHWAY |
42139

f
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<div id="cateogry">
<div id="levell">

<div id="level2">

<div id="level3">

</div>
</div>
</div>
</div>

div.levell {
background: #
margin-left: 20px;
}

~e

div.level2 {
background: #
margin-left: 20px;
}

~e

div.level3 {
background: #
margin-left: 20px;
}

~e

£} Select pathway:

div.levell {
margin-left: 20px;
border-style: dotted;
border-width: Opx Opx
}

div.level2 {
margin-left: 20px;
border-style: dotted;
border-width: Opx Opx
}

Opx 1px;

Opx 1px;

;j?a —— div.level3 {
1.1 BRAE :
map00010 B - BT &R margin-left: 20px;
map00020 4 T EEEE (TCA -2 L) border-style: dotted;
map00030 N k—AUBIA D1 border-width: Opx Opx Opx 1px;
mapl0040 ~ 2 k—2A &5 )7 O BOiE T I }
map00051 77 k—R&ET 2/ —2OHE
map00052 HS547 F—2O{Hl
manNNNS3 72 L B E 7 ILA LB 58
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£ Select pathway:
1. 4@

e K EZFZED <div> ICH TV —DARB% replace_html I3

app/controllers/pathway controller.rb
def expand

@parent = Category.find(params[:id])

render :update do |page|
@nodes = @parent.direct_children
page. " ", :partial => "expand"
page.visual_effect :highlight, " ", :duration =>
end
end

app/views/pathway/_expand.rhtml

label, title, entry = label_title_entry(@parent)
label
(title, :url => {:action => "collapse", :id => @pare

@nodes.each do |node|

<div id=" " class="level<%= node.level %>">
label, title, entry = label_title_entry(node)
label

if node.direct_children.size ==
link_to_remote(title, :url => {:action => "category link", :id => entry})
else
(title, :url => {:action => "expand", :id => node.id})
end
</div>
end
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o U % & E L <div> DFF % ZE > [XIC replace_html 975 e

PD0D10 BRFEF: - FRTATR
0 71_‘/1'..$|:|3fl. (TCA -
app/controllers/pathway_controller.rb S
def collapse Lo R—2ET )~

@parent = Category.find(params[:id])
render :update do |page|

page. " ", :partial => "collapse"
page.visual_effect :pulsate, " ", :duration => 0.
end

end

app/views/pathway/_collapse.rhtml

label, title, entry = label_title_entry(@parent)
label

(title, :url => {:action => "expand", :id => @paren
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* IFA EBHEITI BD1EEIL rake TEIT
e Ruby X7 ') 7 KT Makefile &< T EMNTES make DL D7&
 Rails DEBREZE(E rake b N TW 3

o AF—VYZERE, TAM., tmp, log 7% & DIFFR etc.

o® o o

rails hoge
cd hoge
rake -T

db:migrate
db:schema:dump
db:schema:load
db:sessions:clear
db:sessions:create
db:structure:dump
doc:app
doc:plugins
log:clear
rails:update

stats

test
tmp:cache:clear
tmp:clear
tmp:create
tmp:pids:clear
tmp:sessions:clear
tmp:sockets:clear

= H= 3 e 3 3 = I = I e e 3 = I = I

Migrate the database through scripts in db/migrate. Target specific version with VERSION=x
Create a db/schema.rb file that can be portably used against any DB supported by AR
Load a schema.rb file into the database

Clear the sessions table

Creates a sessions table for use with CGI::Session::ActiveRecordStore

Dump the database structure to a SQL file

Build the app HTML Files

Generate documation for all installed plugins

Truncates all *.log files in log/ to zero bytes

Update both configs, scripts and public/javascripts from Rails

Report code statistics (KLOCs, etc) from the application

Test all units and functionals

Clears all files and directories in tmp/cache

Clear session, cache, and socket files from tmp/

Creates tmp directories for sessions, cache, and sockets

Clears all files in tmp/pids

Clears all files in tmp/sessions

Clears all files in tmp/sockets
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e namespace 7 O 7 THIT T
e |ib/tasks/load_kegg_genes.rake

desk "Load KEGG GENES database"
task => :environment do
Bio::FlatFile.open(genes_file).each do |entry|
Gene.create(gene2hash(entry))
end
end

e lib/tasks/kegg/load_genes.rake (T« L7 KU B F5EFL 1)

namespace "kegg" do
desk "Load KEGG GENES database"
task : => :environment do
Bio::FlatFile.open(genes_file).each do |entry|
Gene.create(gene2hash(entry))

end
end % rake -T
rake kegg:load_all Load all KEGG databases
end rake kegg:load_category Load KEGG category (.keg) file

Load KEGG COMPOUND database

Load KEGG ENZYME database

Load KEGG GENES database

Load KEGG GENOME database

Load KEGG GLYCAN database

Load all KEGG databases

Load KEGG PATHWAY database from KGML
Show configurations of KEGG files

rake kegg:load_compound
rake kegg:load_enzyme
rake kegg:load_genes
rake kegg:load_genome
rake kegg:load_glycan
rake kegg:load_kegg
rake kegg:load_pathway
rake kegg:show_config

H= = =
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erake 77 AILDAICAY Y REEZETZXY (make TIEFE )

namespace "kegg" do
def save_link(dbl, entryl, db2, entry2, link = nil)
# (dbl, entryl, db2, entry2, link)
save_line_in_tabfile(dbl, entryl, db2, entry2, link)
STDERR.print "."

end
def (dbl, entryl, db2, entry2, link)
hash = {
:dbl => dbl,
tentryl => entryl,
:db2 => db2,

tentry2 => entry2,
:link => link,
}
Linkdb.create (hash)
end

def save line_in_ tabfile(dbl, entryl, db2, entry2, link)
puts ['', dbl, entryl, db2, entry2, link].map{|x| x.to_s}.join("\t")
end
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e XYwR{ILLTHELLZET TDBREIDY VI % FEEFET D1 ZHRIL
e Linkdb.create TH[E| SQL REFEIT 2H. Y TUD T 71 ILICRTFET S H

COMPOUND

entry.glycans.each do |name|
("cpd", cpd, "gl", name)
end

entry.reactions.each do |name|
("cpd", cpd, "rn", name)
end

entry.pathways.each do |line]
if name = line[/PATH:\s*(\S+)/, 1]
("cpd", cpd, "path", name)
end
end

entry.motif.each do |dbname, list]
case dbname
when "Pfam"

db = "pf"
when "PROSITE"

db = "ps”
end

list.each do |name|

(org, gene, db, name, "motif")

end
end

entry.orthologs.each do |line]
if name = line[/KO:\s*(\S+)/, 1]
(org, gene, "ko", name)
end
end
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e Linkdb (db1:entryl — db2:entry2 ODER%ERE) 7 T XDILE

class Linkdb < ActiveRecord: :Base

def self. (dbentry, db2 = nil, link = nil)
list = []
dbl, entryl = dbentry.split(':"')
if link
if db2
list = self. (dbl, entryl, db2, link)
else
list = self. (dbl, entryl, link)
end
else
if db2
list = self.find all by dbl and_entryl _and db2(dbl, entryl, db2)
else
list = self. (dbl, entryl)
end
end
return list.map {|x| "#{x.db2}:#{x.entry2}"}
end
def self.pathways (dbentry) def self.enzymes (dbentry)
(dbentry, "path") (dbentry, "ec")

end end
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e Linkdb Z{HDEFILTHES

class Linkdb < ActiveRecord: :Base
def self.pathways (dbentry) ) " "
(dbentry, "path") Linkdb.pathways ("cpd:C00023")
end
end

class Compound < ActiveRecord: :Base
def self.dbentry(dbentry)
db, entry = dbentry.split(':"')
self.find_by_ entry(entry)

end
def
" " cpd = Compound.dbentry("cpd:C00023"
cpd:#{self.entry} cpd athwi . v( cp )
end pa.p Yy

def pathways
Linkdb.pathways ( )
end
end
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e schema T hogehoge_id &/&d>TW5 A7 AIC|E add_index INU |

class Graphic < ActiveRecord: :Base
belongs_to :pathway
end end

$ ./script/generate migration add_index_to_pathway_ id_on_graphics

class AddIndexToPathwayIdOnGraphics < ActiveRecord::Migration

def self.up
add_index :graphics, :pathway_id
end

def self.down
end

end

$ RAILS_ENV=production rake db:migrate

class Pathway < ActiveRecord: :Base
has_many :graphics

mysql> desc graphics;

+ + + + +
| Field | Type | Null | Rey | Default | Extra |
+ + + + + + +
| ia | int(11) | | PRI | NULL | auto_increment

| entry | int(11) | YES | MUL | NULL | |
| name | text | vEs | | NuLL | |
| category | varchar(255) | YES | | NULL |

| reaction | varchar(255) | YES | | NuLL |

| link | varchar(255) | YES | | NULL | |
| fgcolor | varchar(255) | YES | | NuLL |

| bgcolor | varchar(255) | YES | | NuULL |

| shape | varchar(255) | YES | | NULL |

| x | int(11) | YEs | | NuLL | |
| v | int(11) | vEs | | NULL | |
| width | int(11) | YEs | | NuLL | |
| height | int(11) | vEs | | NuLL | |
| pathway_id | int(11) | YES | MUL | NULL | |
+ + + + + + +

== AddIndexToPathwayIdOnGraphics: migrating
-- add_index(:graphics, :pathway_id)

-> 215.8169s

== AddIndexToPathwayIdOnGraphics: migrated (215.

mysql> select count(*) from graphics;

1 row in set (8.96 sec)

8171s)

mysql> select count(*) from graphics;

1 row in set (0.25 sec)
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