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Table 1. Number of OMIM Entries (20041 38 SixH)
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ANFEE Y] FEo g 28T £E9 A WA T
Bollaie Abge] F42; o dell 23 A Hlo]Eju| o]
2] Online Mendelian Inheritance in Man (OMIM,
4y} A HEAEAA 71 2ol ¢#7 NCBI Entrez
A€ (5), Annotationg & 7}%
California, Santa Cruz (UCSC)2] Genome Browser
(6), =342l Genomic Datag A|F 5= NCBI Map
Viewer, ESTS} 42 A¥E Ho|HE A)&3= The
Institute for Genomic Research (TIGR)2} Genome
Databases ¢} Gene Indices ()52 A7lstE 1 3ok
T A FEo M= Post Genomic YllA g 4

EFI
K 3o
Y

>
[

|

rE

8l University of

( Autosoma X-Linked Y-Linked Mitochondria Total h
Established genes or ; :
. : 10645 1 575 : 46 : 37 11303
_phenotype foci(*) SO B B R S
Phenotype : 5 : '
descrlp t10ns ( #) 135 116 0 23 1488
2226 156 2 0 2384
_phenotypes (no prefi) L N R S
_ Total 1424 847 ' 48 60 15179
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9]9] Function AnnotationS $]3} djo]jgjwjo]~ &3}
¥ 1 A2AEFE 49 FAAQ] dHolHE BA H
otk Al Al EEXE Yol AviStHd duky
| BX0o g gtEoixl HojEuwo| X Al dz ge o
&t Ao EHsHA AAE tolEHlo] 2E 8)o] B
o] Z2¥3A el I FolA vAES dYeE
Genome Annotation System&] 3 ol 5, U] Hx| £
M= Genome ScaleolAe) Thild 3D 72 walg
€ =3l Function Annotation System2 A7]3l= & 3}
Ak T3 ol g AL ES 3-8 o 2A Tl <l
Ao, A e WA tisix AuEe 2o

2 22 #o9y gt

=

. Genome Browser

Online Mendelian Inheritance in Man (OMIM)

Johns Hopkins th&}e] McKusick 7o) <2Jaf 7k
SR At F47 o)t A BAE At
711 e “Online Mendelian Inheritance in Man: A
Catalog of Human Genes and Genetic Disorders” &
ABE s A AANA (0,10)02 4157 2
A sl vl AAE TR 2 Ulgo] Sof gk
TE3HFTP site (11)E 29 sH7] W&o dlolejso| &
download3led A8 +& Utk HEFe] AFEHL 2
EYl He}l-#]<] MS Explorertt Netscape Navigator
52 "R = 3t} o]z)3 OMIMe] A|&-3]= Browser
2z 98 77 Aedl 11 FolM 8% AEE &
HEH
1) OMIM Database : 8 =EA5 AH
2) OMIM Gene Map :

cytogenetic map®] $1%]
3) OMIM Morbid map : ZHd| ola) =& 3d 2=

FAA} listEE,

gask=d AFRE 4 = query 2= chromosome

e

[CH], allelic variant [AV], clinical synopsis [CS], EC
number {EC], cytogenetic map location [GM], disorder
[DIS], gene symbol [GN], FTEFH|A ALR3 A=
e A4 [RE] 502 nh$ tiesic.

OMIMo| A Al&3le Hlo|EjH| o) ~E+ NCBI9
Genes and Disease Database, Genome Database (GDB),
Cardiff Human GenerMutation Database (HGMD),
Jackson Laboratory Mouse Genome Database 5|t}

3-8 FTP siteo)] 4] download & 4= = dlo]E]
Soln

+ omim.txt.z Complete OMIM text

- genemap OMIM Gene Map

- genemap.key OMIM Gene Map Key

- morbidmap OMIM Morbid Map

- genetable OMIM Gene Table :
OMIM accession number
http://www .ncbi.nlm.nih.gov/Omim/Index/genetable.htm!

gene symbol,

The NCBI Entrez System (12)

Entrez ¢ S1E{5| o] 2= http://www.ncbi.nlm.nih.gov/
EntrezZ thH-52] NCBI webpage S| <2 5¢] itk
o] AJ2E]2 20719 vlolguo]2Eol thal Thtgt text
searchE E3l 017 & 3l& 5 vlolguo| 2 A
208, OF+ HoHES AHEH &3 Zth
GenBank, Protein Information Resource, SWISS-PROT,
PDB, RefSeqEEF-E Zold + 3= DNA S} thild
A1, NCBI taxonomy, genome, gene expression data,
UniGene £-2] sequence cluster, UniSTS data, dbSNP,
Molecular Modeling Database?} B3l @2 3
Z, ©A =9, PubMed, Pubmed Central, OMIM
&9 EFAXFEL & 4 ¢tk 3] PubMed+ 1,270
27He] Medline 252k 4,000 HERHAES] &
2 B 4 YT 5T ATk A2olE e By
A1-2 98l NCBI website & djo]E#|o] A EFo) Hoi

b2 dgs) ¥ 5 UAES sk

4

jed
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o] Al2gle] AL dlo[Eulo] A e ke AFol
AH29) AL B BANE, DA ML e
=& 3D F&, alignment$} annotation HE7RA] £ 4
Jow, Mdel 2SARY similarity & AHEE
“ncighbor’ & F2Z Fo BRH dolE5E w2
Y o) £ Atk et 2% dolEiulo| 2z o
AAA FE Linkou' 3 3719 93 Ao ESS ¢
& Links" ol 0§ $-&3/ch

gAste] 2H2 YHELS o] 7B formateE HA
1} download B8 4= 9lom, text HEIZ AREA o
d] AAsAL email 2 BE 4= ¢k GenBanke] 79
AA Helo] H7v A A <ES GenBank Flatfile,
FASTA, XML, ASN.1 £9] format© 2 X 7t} download
vk 4= 9131, Entrez Programming Utilitiesoll A A&
3= scriptE ARS-31H Entrez t]oBHo] AES B4
AW, g A3PAY, download WAL k= AU ES 4
Al 83t history HHE ATE AFT F& rh

O

UCSC Genome Browser

UCSCel|A] A2kt annotation data =, gene prediction,
mRNA alignment, EST alignment, <7} homology,
singlenucleotide polymorphismE< & 4 3+ B}
27 (1) R o8 7FA scale2 THE I Utk o] Al
oA Ado) t 3t annotation datas BHEH F 7}A
A& e AHE o e, vk UCSC Genome
Bioinformatics & o] X](http://genome.ucsc.edu)oll
A&t AF=Es 23 YEAE 53 Aol
& suves 2 d7FEAA &G s= FTP site
(ftp://genome.cse.ucsc.edu/goldenPath) 2 K-8 t|o|H
AEES A% download = otk FH FAS 4
%} 9J++Z BLAT (BLAST-like Alignment Tool)-& At
2319, Zoln AR E-L FHA) E $1*]o) annotation
track& om|x] AeE B =tk “Zoom in” Z“zoom
out” HES AME-3te] L0vi7EA] & = ¢l 2™, GeneLynx,
GeneCards, AceView, RefSeq, OMIM, LocusLink,

W
- J Geno%ne Annotation and Antimicrobial Target // ¥4, %= .y

********** - \?

PubMed 5¢] 9% diolgue)~Ex JAE AIA ¥
otx viZ BAE AEES & 4 A stk o
Lo wg} annotation FHE THPISZ FHILEE
313 7] W&ol AHEAFE 3 UCSC Genome Browser
User’s Guide (14)& %34 3A HYsth

The NCBI Map Viewer

o] viewerT sequence, cytogenetic, genetic linkage,
radiation hybrid map, annotated genomic sequence&
& 2ol F& QIE#H|AE BF NCBI F3 o)A A
AJZ+el 4= 9t BLAST (Basic Local Alignment Search
Tool, 15-16) #jo]x]el] HAx]o] 917 H. sapiens, M.
musculus, R. norvegicus 58 ¥35la] 1929 §3
A JRE T 3loH A5 = v o]Ef= cytogenetic
map, physical map, @& gene model2 A2 map,
UniGene clusterdl] <32 A]7] EST alignment2} mRNA
alignment=o]t}. 3+ LocusLink, Evidence Viewer,
Model Makers} 35 AlA Fo} w5 #-&8 #1F of
U}, genome assembly ZZ}E-2 o] Viewer 2
“Download/View Sequence” 8 3 Z A}-8-3}¢] GenBank
L} FASTA format © 2download ¥+8 4 JUE=E &
3 9tk gAE 4= 9ls queryZ& gene name, gene
symbol, marker name, SNP identifier, accession number

£°] Sirk

TIGR Genome Databases
TIGR Genome Databases 3] ¢ %] (http://www.tigr.org/tdb)
oA A F =]+ genomic databases= ZA] Comprehensive
Microbial Resource (CMR)3} Eukaryotic Resource &
74 Hol Qnk

1. Comprehensive Microbial Resource (17,18)
A EFAANEAG R EG It olHuo| A F
Omniome©] g} £ 21 20043 & &) 138%2] genome
& BHBT Yok o Tl 13650] P Ro|x 2%
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o] m kAl & Zo|m, 163-2] archaea 9} 122% 9] bacteria
genomeE°|t}. ESH o] HloJEHEL &F ¢ NCBI
genome, COG (cluster of ortholog groups), GenBank
3 Y35 AA BUth AFEHE EHAI2E ] 2 7t
A BRA] 75E EHEY tad Aok
A. Multi-Genome Applications
(1) Multi-Genome Query : Queries across all
genomes in the database
(2) Align Whole Genomes : Aligns any two
genomes
(3) Batch Download : Retrieves to your local
disk a large number of sequences
B. Multi-Genome Analyses
(1) Role Category Survey : Shows the number
and percentage of genes in each genome for
every role category in the CMR
(2) Gene Ontology (GO) Survey : Shows the
number of GO terms
(3) Operon Predictions : Predictions of operons
in microbial genomes
C. Multi-Genome Searches
(1) Locus : Search based on Primary or TIGR
annotation loci names/accession numbers,
SWISSPROT/TrEMBL ACs, GenBank
Accession or GI numbers or EcoCyc IDs
D. Multi-Genome Lists by Category
(1) Genes by Role Category : Lists all genes in
the CMR broken down into role categories.
(2) Enzyme Commission Numbers : Lists all

EC#s assigned to genes in the CMR

2. Eukaryotic Resource (19)
CMR 3} 7Fo] tjeksh ¥ search 7]50] §l3L o))
o list B 7} database Yol A 288 4= I =& BLAST

serverg A|F3ich

Databases :

(1) Tetrahymena thermophila, Theileria parva,
Arabidopsis thaliana, Rice, Potato Functional
Genomics &

(2) Parasites Database; Brugia malayi, Entamoeba
histolytica, Plasmodium falciparum, Plasmodium
vivax, Plasmodium yoelii, Toxoplasma gondii,
Trichomonas vaginalis, Trypanosoma brucei,

Trypanosoma cruzi, Schistosoma mansoni

TIGR Gene Indices

TIGR Gene Indices ¥#| )X (http://www.tigr.org/tgi)
= FE 23%3 AE 2258 e oF 67F) diel
EST9} gene sequence H|O|HES RS §ow,
GenBank ¢ dbEST H|°|E]& A}E3le] Gene Index
Assembly 342 Aty #Al GenBankd|A H-f-3}
I e 1-TWH o] EST Hlo|HE AHEH 45%
AT 7Fhuman S 2 2E] Ao 2. 75% 7}&Fo] human,
mouse 55 EFsh= IF EFFE A (20)°It °]
A 2He| A A)L3= AE Foll= annotation, genes,
genome structure, genomic localization, orthologs,
paralogs ] .28 ¥ o]z|d & FIP linkE %
& diojEdo]AE download BHE 4= Utk

TIGR Gene Index Assembly A& 7het3s] AMHE
W, WA NCBIY dbEST djo]gjwo] oA EST
sequencesE download WolA] contaminating vector,
adapter, mitochondrial, ribosomal sequence&-S |7
3= EST cleaning S A X3, GenBankol| A parsing ®
annotated coding sequence(CDS region)E-& ¥=Th
TE EST¢} gene sequenceS< thAFS =2 all-versus-
all pairwise similarity search& F83}e] TGO 2 &
=1} olul mgBLAST 227§ ARg-ahet], o2
megaBLAST (21)9] minimum overlap length (default
40basepair) 2} identity (default 95%) 52 £ option
2 Wy =R JYo|t} Zt cluster 52 Tentative
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Consensus (TC) sequences® X.0}A| 2L annotation
1 TIGR websiteo| 4] A|ZFc}

T

. Integration of Biological Databases
Sl HkE vhegat 1719k vo]eu o] 2
< o A HIE F U2 %Pﬂf} BARES Yot
3 glom A 21 2AE Bl 249 HolEE
E o vkt olggh A|X"Ee] AT
EE A dolgd 7k Aol w2 A
Jotx #E AHSS Hg Zo} £ vk v%
o] BLAST (BLAST-like Alignment Tool) search tool
7}A)+ UCSC Genome BrowserE ¥ §3le] tff
9] A28l E-0] BLAST searchE J+= 3l AHE
o} E0]7}7] wjF¢] sequence homology & ARE-3l -8
AR s T A E o] HHE B Aoufjo] genome
annotation ¢ WE 3= FAAHAH FT (2 40%
annotation) Itk 123 o8 £749] A ARE
o]2-3+ comparative genomicsS A X7} wEol| H|o]

e UL gol A 9e

7 &3 Ml 8 ok

)P" Sh rulo L2 2 o H

4= (10-20 % annotation

Post-genomic View of Gene/Protein Function
old EZ4 &S 2 function annotation®]] thaj Al z}a]
E Stk AE7HA fElve FAA e 9
functiong A<]E o} 3 substrateo] ) &3]
product® T5-¢] Y+ molecular function®] 2ju]=
Azt goh v A o) AYrE FE fA
A} e whoe] 3 A AR (interaction) V| E A
of &3iAl Hol FALLEAMY TS k= cellular
o] 1 onE ztA "k 1
#H oA A7MEE genome browserEo] AE-3}

L =0 =

+ %2 function annotation H|o)|E]E& F 2 sequence

function B processing

homologye®l] 7]4} 3}ed chemical =+ molecular function
o tg AHES 27 ok T $ast 89 A

9)o]) whE function annotation & 48] &+ wfl = functional

X Ll By
[ 2 @ Genr&xe Annotation and Antimicrobial Target // T€4, &%= .y

AV

Functional Genome Annotation

Human genome

paralogs

!

annciation
j al chemical compounds

-k fo enzyme

-
I
|

- §

| PR

1% 1. Genome annotation 7HEx

network& AME3tH, AFAAYHA protein-protein
interaction% 7 31A g} u}2}a] genome annotation

< A% vlelHle] g BES 98X protein-
protein interaction dataE W42 02 AMS-SA| €t

Integration of Biological Databases for Genome Annotation
19 194 genome annotationS 3 JIEEE &

4= 9J&=d|, human genomeS QAo g 3 1o |th
MarkerE £3} chromosome A9 $1XE w}olsiy,
HZ 7Vt T E FE 9] genome database 52 AFE-3E
comparative genomicsE <385} gene £ 7+2] orthologs

9} paralogs #AIE &gttt o] 4L COGr} 5

], protein-protein interaction dataE ARE3}e] INT7}
Fagth 196l 2 4 2l

+ cellular role, protein/DNA/ligand interactions, location,

functional annotation<
promoter, protein structure 52 X $F3Fed chromosome,
contig number, cytogenetic map, disease, phenotype,
metabolic 3 regulatory pathways, phylogenetic profile,
Sol ARES ¥ 5 gtk

Q9] MAEES AFE3led NCBI ¢ GenBankZ5-E]
H. sapiensE X33 eukaryotes 143 H. pyloris
2 HIV virusE E 83} virus

expression profile

X313 prokaryotes 755
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Table 2. Predicted operons with experimental evidences
( Predicted operonsia Known operons’b GN~¢c References \x

b2451 eutH eutJ cchB cchA b2459 b2461 b2462 eutH cchB cchA st Stojilkovic (27)
b
5 ragaV _ggB _g@ _g@ agal sorB sorC sorD Ic Yebra (30)
 b1627 b1628 ydgO bi631 ydgO  ngrEngD e Hase 31)
yeeZ ymeA ymeB ymeC whfBwbfD v Yamasaki (32)
 b0829 b0B30 hOS3I k0832 nikA nikB nikC—~ " bs Jubier-Maurin (29)
CMbFybGyibHybA  whD whfB v Yamasaki 32)
© yhl yhel nanA yheK yth nand ec Oshima 33)
fba pgk ¢ ﬂ kA Teg ””Schwmde (34)
" vecC yecSﬂ_YﬂzA e wgluA aup ¢g  Kronemeyer (35)
spy astE b1745 b1747 e aE aee pa Iioh (36
| fomB deuR deuS o cded ok Scheeider @8)
! yM_V )iliX M aap] aapQ aapM rl Parker (37)
52866 vaeT hasgs T nth'h-d-h-S' .......................... e Baitsch (38
""" acrD yffB dapE B depE e Oshima(33)
“pgsA wrC wry T wrC wrY e Oshima (33) | !
M yM ydzC” e e I
| paaF paaGpaa) C O badK badl A Egland 39) |

a The underlined names of genes in the predicted operons corresponded to the genes with the known operons.
b Known operons were collected from gene expression database and gene cluster database.

¢ Genome names.: an:Arthrobacter nicotinovorans, bs:Brucella suis, cg:Corynebacterium glutamicum, ec:Escherichia coli, kp:Klebsiella

pneumoniae, Ic:Lactobacillus casei, pa:Pseudomonas aeruginosa, rl:Rhizobium leguminosarum, rp:Rhodopseudomonas palustris, ss:Synechocystis

sp, st:Salmonella typhimurium, and vc: Vibrio cholera.

Eukaryotes
.
000]
zsow: .
e Predicted interaction
‘mi\//\ Known interaction
0 i Y
‘;i ‘2 f ‘4 i :\7{3‘9 0 1 éz 2 «%
Koty By 0, Co 4,0 < 8§90,
Soeon. oo oy hie  Cersontlc,
s C(//(JQ/b /7006/7@ Na ’S/ é& g,
§ Cuy Oag, 2 - )
& Predicted
Prokaryotes Jinteraction
- Ly
|
Known
interaction
|

32l 2. Protein—protein interaction data ] species Xt

816% o)) tisfl genome annotationS T AAE A+
HBEH, oF 53k 87 7}2k9] human geneL Ao
3W-& w] comparative genomics$} protein interaction
data (22,23,24)5 AR5} 2k 35% 7}2F2] annotation
Z71E9E HobA 2k 75% A X 9] genome annotation
o] 7Fs3Atk Species 7+ common function F+E H]
33} B¥ human gene function 2%F 837 tisiA]
human-mouseZtel] 76007, human-rat 7+of| 28007Y,
human-yeast 7+l 8507}, mouse 1963 7] ¢} rat 4600
702l gene function®] W)@k mouse-rat 7= 26007
9] common functionS Z+=t}. Annotation A=
B ¥ojull protein-protein interaction data®] species
¥ 2y (79 2)Z B9 human 112367}, mouse 6407
M, C. elegans 49527V, yeast 218967Y, H. pylori 1777
7N, E. coli 9857] So]3 A4 vlo|e|&E zt2 Y= )
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gena fusion

SCI21 We; ABC avgpon syslem ATP-
bindig protein,SCEAT . 12, putatue
branched amino acid ransgon syster

gens fusion

SCL2102 S gt st AT

gone fusion

gene fusion

gene fusion

CM cy4r er prolein malonyRransfacase -
[SEELET)

sCas
diect oxdorsdciing S, s
<aiciue binding protein
SCU33 62, puastive
direct oxidorsisictase, SCEF 1 09, putstivs

calciur binding grolon

S0 @2, puaie
dieet oxidoraductsss:SCEGS 4r, hypotheticat
wrotein

13 3. Table of protein—protein interaction pairs

=2002'3 109 &EA) human 3967), mouse 7370, C.

elegans 1227}, yeast 1043778, H. pylori 12717}, E.

coli 144719t}
19 39 HedF

coelicolor A3 9] protein-protein interaction data5 =2

= tableS A WA, Streptomyces

ABC transport system ATP-binding proteingl ID
“SCJ21.02C" ¢} interaction partner 371 B F=0)
Z1E9] functionS B ABC transport system permease,
membrane componentE9 AL & 4 glon, ID
“SCJ21.06”2] oxidoreductase 2}2] partnerZ malonyl
CoA-ACP malonyltransferase ] fabD, ID “SCJ33.02"
9] oxidoreductaseoll ™3t interaction partner 37+
calcium binding proteingE =2 &1 ch

Human genomeol] t 3} functional annotation Z 3
ERE dold 4 9lE HARE Foll= target gene list
g 5 F =4 18 494 £ 4 9ltk Neurological,
endocrine, metabolic52] phenotype list= 2F 250071,
58270¢] virusZHFE acquired ¥ human gene, °]&
Zof 4807l oncogene 2. E FIEAr}. EFF 55170
9] bacteria 2B human acquired ¥ geneEo] ¢+
ol& Fol& 35770 1 HolEE I &+ YU

BN 3
©® Geno&te Annotation and Antimicrobial Target // @94, &%k

F

N\

A X A ——y

§~—P

v 4
The function of protein The function of A is the
Alsitsactionon Sto context of its interactions
form P with other proteins in the cell

AW A tissue specific gene©] 40757, chromosome
specific gene©] 230371 &<l 71=3Fch

CL Microbial Genome Annotation System

Ede 225 93} =3 microbial genome annotation
system <ol 4] biosynthesis & gene clusterE 2lo}Z
4 9 A|2E, RNGAS (25)& AUfakaA}t gkt o]
X 2®'& structural, functional, comparative genomics
o AREo=7 FAH o] vk Folz] full genomed)
thal A protein coding regiono] ™ oA RQ)
= A& 9] annotation FAHL
(Table 204 AH- o & H Q) o] o]Fox] 1, ©] operon
£ (26)-2 vlE}O 2 global regulatory network2 4]
sit}. o] network 9] 522 A A genome mapel R E
ARE BAGT 5A0Z Bl Ik geneSL
3802 Fold BAAA AL FAT + A 9

A3zl & operon prediction

Target Database

Phenotype DB Human-acquisitions of Viruses genes

Neurological 205 Total known oncogenes [ 750
Endocrine 131 Human acguisitions of Viruses genes l
Known(60) of patented(420) oncogenes | _-420
Deafness 8 |
Cardiovascotar 70 New possible oncogenes 162
O i 210
Pulmonary 9 Human-acquisitions of Bacterial genes
Gastrointestinai 12
ronal 2 { Humen acauisitions of Bacterialgenes | 551 |
J——— % OMIM linkea genes a7 |
Hematologic 106
Coaguiation_sbnormalities 29
Valignancies 27 Disease-linked tissue(4<) specific protein DB
Skeletal_Development 51
o S Unigene DB 1147
ofl_Tissue
Swiss—prot 08 3928
Connactive_Tissue 14
. disease finked tissue specific proteins 4075
Dermatologic 37
Metabolic-mitochondrial 963
Ph: lagic 12 ;e N e
crnasodte Disease~linked chromosome(2<} specific
Peroxisomat 10 D{otein oB
Storage 95
P — = [ chromosome soecific proteins in human | 23787 |
disease linked chromosoms specitic proteins 2303
Etc. 513

33 4. Target database (20024 10€ SxH)
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F} & F 3= AR 2= primary 9} secondary metabolic
encoding genes, regulon, modulon, stimulon, protein-
protein interactions&°] ¢tk

Genome structure 252 gene structure &} regulatory
machineryE £ 4 52 37} 9] a4l gene
prediction X2 10 F AojA protein coding region
& ARS8} gene expression} regulationdl] FEE A
BE At Aol EAolth. & o] moduled
CONTIG, BlastX ZA3}, ORF, amino acid sequence
ANES ANVOT BT 5 YT FHH ATk

Gene cluster 25 U4} genome ] 715402 #
AYE operonES FO FolA 1Akt 2xbiAL A E,
JeT A% 28 YENA 5 FAL 8] A,
operon, phylogenetic profile, metabolic pathway,
gene expression profile, protein-protein interaction
o] JRE OE} olg 7|BA HREL =F
o FRAURRE o QoA T gor, 2 ge
Hlo|E1 &2 A genomeol gene cluster?] FEl &
align®lth. o227 align® th} genome TS HE
U221 prokaryote genomes} 7ro] Hlw, XHHATE A}
|5 v genome?] 7HFE <k 1007] o)do]il B
54 ez Ho Frh

Protein interaction ¥E- protein-protein interaction
tolHE Bo F=H g H4eads 248 T 3
= 22 LS st ws 28 ¥t ohyel, target
proteing 2=t AMEE F Utk A7|ME AER
genomee©} T3 75 dFL =z o] Hol A
7] W&ol HE=E 7FsAdo] 2 protein interaction U]
ol E FEF 3laL Utk LeiA o] HolHES] A
WAL Eol7] A B2 4o 43 ERREE
tlojelMle] 2 P55 Q3815 o]#d A7 HolHE 7]
Hko 2 3l INTEROLOGS} ROSETTA WS ALS-
33l Q)

Gene ontology ®E0| 4= A ¥ 49 genome annotation

82 Hohli=

%3} chemical # cellular functionS-

i o[n O[n

biciabial Ganome: Snnatshion SoStens Misieson fetese EXporst b T
, DR BRE I 83U S » sk - ER
w5 . v P @ O dEe MEARR JUOW @ B-9 T HE !

© Annotation Category

* Btast saarch

5) Gens OntologHG0)

Chemvest o €

1) Global Regulatory NetworkiGRN)
2) Gerome Strusture{Gs)
3) G.nt CIulhr(GC)

6} Processed Data(PD)

GO gene cluster

4) Protein interaction(P1)

Prat

a3 5. Z7|HiwoM 2o F=

E=1 Yy

24 Misrobial Gename Aneinladan Susiein = aitostr iemat Exslaier o G TR ETT 3
I OHE BRE Y GRENG SIO SRUR =
! AR D A yew Yons g D 40 U8

O JrasEge - e @ - PSR L B < mldo

Tits : Staptamyces coslicolor

123 6. Folic acid biosynthesis 3 geneE HOIM folP
(dihydropteroate synthase) gene 0| = physical map 22

o], 7F3 L HkE © 2 AR-31= Gene Ontology International
Consortium (GO) ¥} 3} Clusters of Orthologous
Group (COG) W 58 71202 dh o] Azeg
S AFE =

& non-ribosomal peptide synthesis,

%9 3} protein function 2 = polyketide

receptors &
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channels, regulatory proteins, phosphotase, DNA/RNA
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Table 3. NanoModelDB Statistics

(e #0of High Quality  #of Medium Quality  #of Low Quality  Total#of Models )
i Species fof genes Models(%coverage) Models(%coverage)  Models(%coverage) (%coverage) ’
i 1. Homo sap1ens 45157 14156(31.35%) 1905(4.22%) 13788(30.53%) 20849(66.10%) |
i 2. Mus n musculus 139234 "1'1'17'2(28.48%)““ T 1"852'(4?7»2'%')“”" o '12405(31 6'2%')“ wm“25429(6481%) i
| 3. Rattus norveglcus """""""" 45713 12593(27.55%) C130378%) 14421(31 55%) T 28744(62.88%) |
I"Zi."Brachydamo reio 2175 1050(4828%) 1064.87%)  636(2924%) T 1792(82.39%)
\‘,-5”."Drosoph11a melanogaster ) A-W”J;M(')’(ﬁ»/i‘(»)'%') ------------ 986(4 42%) ) ...7774(34 87%)"'
” 6. Cacnorhabditis elegans 21453 3632(16.93%) C7933.70%)  1369(3435%)
P 7. Arab1d0p51s thahana 9269(24. 09%) 1422(3.70%) 12564(32.65%) 23255(60 43%)
| 8. Oryza sativa CU370(17.93%) T 603341%)  51822931%)  8955(50.65%)
9. Plasmodium falciparum C1380(17.12%)  250(3.10%)  34504279%)  5080(63.01%)
1o, Dxctyostehum”d{s&oldénﬁd' """""""""""""""""""""" 64926.66%)  132542%) 892(36.65%) 1673(68.73%)
‘Saccharomyces cerevisiae 6820 | 143421.03%) 248(364%)  2298(3370%)  3980(58.36%)
Chlzosaccharornyces pombe CU5380 0 T1298(24.13%) U 180335%) 1872(34.80%)  3350(62.27%)
C356(1846%) T9@410%) 708(36.70%)  1143(5925%)
""""""""""""""""""""""""""""""""" 39432282%)  SSIG09%)  4929(2853%)  9423(5455%)
111572(2453%)  19067(4.19%) 148540(32.66%)  279179(61.37%) )
ga zmz) 17uy) aanm s;m s&mm p_ ::TTA’TMWW:%;& Prodiginines gene cluster Y
iP TS A e 9B ,‘,ﬂ_m . Ny 2l pus wa e LE?J:%)EQ fattyscd osynhasts ot ot g st
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Table 4. Triclosan9| Fablgl' Fabk0'|| [H.é_" SenSItIVItyE‘||0|E‘|(41) 9,] molccu]ar function—% E]]/‘\l'é‘]-tq, O] E—1

Organism Sequence identity (%)* Triclosan MIC+ ) 3l fabKZ S. pneumoniaeE W23 Th
Fabl Fabk (microgran/ml) - . o] 7bo 0100 Fpol=
= = =2 | =
Escherichia coli 100 - 0.25 = SpeCIC_SE I 242 32 Elsi i‘
Staphylococcus aureus 43 - 0.01 t}. Jglste] Table 49 ZAd=o st
Salmonella pneumoniae - 100 2.0 Amo] 7153H H9=d, v Yot 2
Clostridium acetobutylicum - 58 3.0 ° .
= Al R
Enterococcus Faecalis 47 68 10 ‘_— genome annotation SyStemoﬂ 12
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\__ Pseudomonas aeruginosa 69 33 >1,000 J A5 UYS Aotk AA R o] system

* Identity to Fabl and Fabk is shown.
+ Minimum inhibitory concentration (MIC) value
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Table 5. essential and non—essential genes in fatty acid biosynthesis pathway

" FabH FabF : FabB® | FabG ' FabA* Fabzx  Fabl, Fabk ° FabD g

EC: 23141 EC23.141 @ EC23.141 | EC:1.1.1.100 | EC42160 . EC421- @ EC1.3.19 . EC:2.3.1.39 ;

PA0999 PAI373  PA1609 PAI023  PAI6I0 | PA3645  PAIS06 .  PAO2I4
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PA1470 '
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PA5524 j ; : P
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cluster52 #9135} 7 functional networkS A3 &,
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Purple: fabA (E.coli)
Green: mtxA (M.tuberculosis)
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