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« Various morphological and environmental distributing properties

« Microbial identification and classification is more difficult than higher
organisms.
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> Conserved molecular biomarkers

 Since 1980s

 16S rRNA gene (1500 bp)
= Ubiquity
— Conserved region
= Variable region

* 16S rRNA + Other biomarkers — modern taxonomy

/T

Biochemical typing
Metabolic tests '
DNA-DNA hybridization I:> May not universal of all
GC contents organisms

Chemotaxonomic markers
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T8l Genome sequences

How about biochemical / metabolic features, life cycle, GC-contents, type of host cell ... ?
They are determined by entire genome.

Genome Sequencing Projects on GOLD ©
January 2007, 2296 projects
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= | Data from: http.//www.genomesonline.org/

GOLD R Ve

Genomes OnLine Database v 20

Contact: Last Update: Location
Genomesonline July 31, 2008 www.genomesonline.org

842 130
Search GOLD: 3919 genome

projects

97 1900 950

* Most of complete genomes are microbes
- Valuable sources for comparative genomics studies
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How we study genomic data?

O Information derived from both nucleotide and protein
sequence in a genome-wide scale.

O Provide and compare features of the fully sequenced
organisms in a graphic and easy-reading way.

O On-line graphic browsing interface and use
hierarchical clustering method to compare and view
the difference between these organisms



The profile
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= Current Genome Profile

B Basic information -

v" Species name, taxonomy, # of chromosome/plamid ,
genome size, orf number...

B Nucleotide composition -

v ATGC composition, GC/AT content, N-nucleotide
frequency (n=2,3), Codon usage...

B Amino acid composition -

v Amino acid group composition, N-peptide frequency
distribution (n=1,2), Proteome length, Mw, pl
distribution...



Basic information
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Harpa | Browss | Virlrai 2B | Compare: | Doesniezd | 3talus | Halp | Comment

[Bacteria] - Helicobacter pylori 26695

Species Name :

Hedizobacter puie 26603 (Taxenomy id | 352621

Genome list ;

4

dcoassion i Descripiion Sizelbp) | Orfs
NE 000915 | 15544634 | Helicobadar pylor 28885, complele ganome [ 1667367 | 1378

-

Total Genome Size =167 (Mb) , ORFa = 1576

Nucleotide composition :

A T G & ™
3003 % (505397 bpj| 30,8 % (214075 bp} [13 3% (321273 0p) [ 19,6 % (327080 bp} | 0.0 % (42 bp)

A+T content = 68112 %, G+C contenl = 38.87 %

ATIGIC (%) composilcn ATIGO ()
: 6148
.5 W= BT
[ Mo
' Oc —
0.8 f Ec
0.0k s

: 19.6%

19,33 3895




Nucleotide Composition
GC/ AT content, GC/ AT Skew

Nucleotide composition :

A T G c ]
30.3 % (505397 bp)| 30.5 % (514075 bp) | 19.3 % (321273 bp) | 19.6 % (327080 bp) | 0.0 % (42 bp)

A+T content = 61.12 %, G+C content = 38.87 %

AIT/GIC (%) compositon ATIGC (%)
61.1%

30.3% Ha|

Total GC/AT Skew

Total AT/GC Skew
=010 =,08 =01 06 =004 =002 000 0,02 004 0,06 008 010
- T T GC Skew =I(G-C)/I(G-I|-C)I

GC Skew = -0.0020
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N-nucleotide Composition (N=2,3)

di-Nucleotide composition :

di-Muclectide composition
20
=15 by 12.9%
1o 5.0 Y
. 5.68 5.8 5.9 5.9% = ap 5.7
5 g4.0% 4.4% 359 5.0% 4.4% 5 gy 3
o U !
A ARG AG AT CA EEE G CT 6A GG GG GT Tn TC TG 17
di-Nuclectide

tri-Nucleotide composition :

tri-Nuclectide composition

3.1E

w 3.1E

1.8 =7 1.2 1.9% 1.8%

2.4%
1.32 1.4% .08 1.4y 1:6% 1.3% 1.0%

percentage (%)

=

BOG BAC BAG BAT ACA ACC ACG ACT AGA ABGC AGG AGT  ATA ATC  ATG ATT
' ' ' tri-Nucleotide

tri-Muclectide composition

G
1.6% 1.9% Z.0% 102 082 208 2.8 1.4% 1 .54 1.3

TAR TAC TAG TAT TCA TCC TC6 TCT TGA TGC TG TET TTA TIC TIG TIT

ti-Mucleotide 12
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Codon Usage :

+ Total Codon Usage (%)

lwillvidl aploar amino-acid

Codon Usage

polar amino acid

positive amino acid

negitive amino acid

a0

Tan  TAG

i

TGA

Gly Ala Pro
100 10 106
o8] 50 el
] 0
GGA. GGC GGG GGT GCA GOC GCG GCT CCAH CCC CCG CCT
Wal Leu lle *Met
100 100 100 100
50 E I 50 F 50 i)
] . 0
GTA GIC GTG GTT CTA ECTC CTG CTT TTA TTG ATA ATC ATT ATG
Phe Cys TR
oo 100 100
30 50 50
] ]
TIC TTT TGC TGT TGG
Ser Thr Tyr
100 10 160
fals] b} L8]
]
AGE  AGT TCA TOC TEG TCT ACH BCC ACG ACT TAC  TAT
Lys His Arg
160 100 100
50 Ei 50 Ll
]
BAA ARG CAC  CAT AGH  AGG CGA CGC CGG  CGT
Asp Glu
100 C 1o s
o8] — H fals] -H
W] :l_l | E | |_|
GAC GAT GHA  GAG
IStop
100

stop codon
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Amino Acid Composition

Amino acid composition :

20.8%

Fraction of amino acid group

11.6%

Proteome

M Eazic (k+R)
M fcidic ¢D+E>

17 .43 OPolar (HHI+S+T2
O Apolar CIHHA+YHF+N+Y D
O Others (GHC+H+AHP )

percentage (%)

=
n

[
i

n

20 amino acid composition

11.

2%

H A F
Aming acids
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Proteome Distribution-

Non-membrane/Membrane protein
& Charge distribution

Proteome Distribution :

2 Non-Transmembrane/Transmembrane protein distribution

Membrane Prolein compaosition

[ElHon-Meniorane
Elnenbrarne

TMHMM prediction

2 Charge distribution

Charge dishibution

protein with

[ charge
Wrozitive

Eregative ° pOSitiVe chal’ge

* negitive charge

* no charge
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Proteome Distribution-
pl & Mw & Length

z Isoelectric point[pl) distribution

ol distritution

=]

i W distibution
b [x]
=25
= a0 0% FsE
20 5.5
gm 13.3%
ﬁ;l.:. B.of 7.5
" 205 5y

138 LB bhar o g oo4f 0.2

[%]

Lengih disnbuiion

=2k 2.7k

L=+

25 LB 1 0f g4m ogab g 0,38

Sfof “RO0 M 4000 YEGG SRl “Fob RO TORG “ROolh 1100 Y1360 “L30a-Etd kb
Length (aa)
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ke http://gpdb.life.nthu.edu.tw/
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o " in v g _
T . G DB - (‘ - Genome Profile DataBase
S=——)

Home | Login | Free Registration | Comment

o

-

What's Genome Profile DataBase (GPDB) ? Version 2.5 Update Log
2006-10-06 Add registration function.
GPDB has been developed to provide and compare features of the fully g. )
sequenced organisms in a graphic and easy-reading way. We focus on 2008-08-24 Add sorting function.
these prokaryotes including bacteria and archaea. In this post-genome era, 20086-08-20 Mew style.
we try to grab the information derived from both nucleotide and protein 2006-08-12 Mew compare interface.
sequence |n.a genom_e-mde slcalg. We provide somg Geno.me Profile | 2006-08-03 Update database ta 2006/08/03.
develop on-line graphic browsing interface and use hierarchical clustering ¥ } ]
method to compare and view the difference between these organisms. The 2008-07- Fix automatically update scripts
original sequence data and annotations are from NCBI GeneBank and 2006-06-10 Java robot for collecting web resource.
RefSeq databases. The species name system is from Taxonomy database. 2006-04-30 Automatically update scripts.
We wrote the perl program called "Genome Profile Pipeling™ which can : 5
ot 2006-02-06 Wersion 2.5 project engage.
automatically mirror data from NCBI fip site and continue to parse, caculate, S gag
and analyse data.
2004-11-13 Add Virtual 2D menu to main page.
Current Status 2004-04-04 Add Total Codon Usage Browse & Comparison.
L ast update 2006/5/3 2004-03-29 Free Registration Form added. .
2004-03-95 Agd Totg] GCIAT Skew and Transmembrane protein
345 organisms (27 Archaea, 338 Bacteria) distribution
2004-03-24 Release Version 2.0
2004-03-23 Virtual 2D gel completed.
Development Platform 2004-03-19 Fix MwiLength scale.
Powered by Apache+PHP+MySQL under RedHat Linwx 9.0, 2004-02-26 The refeaseversion of GEOB I 1.0 Aidd fodr hine

comparison options.

Version 0.1. Platform builded including basic

SRR architecture database design, webh interface.

Best resoluticn sbove 12801024 | Copyright <2008 PCLyw's Lab, Institute of Bicinformatics snd Structursl Biology, NTHU

Maintsinaed by Szu-Ming Lai and Chi-ching Les




GMBD Bioinformatics Core T%’?ﬁ P

T81 Browse - Helicobacter pylori 26695
G D B a e ‘) < Genome Profile DataBase

Haome | Browse | Jitual 20 | Compare | Download | Status | Help | Comment

Select One Genome Profile to Browse;

Archaea - (Total 27 Species)

Iﬁerup}fmm pemix K1

Bacteria - (Total 338 Species)

Fungi - (Total 5 Species)

| Aspergillus fumigatus Af293

Virus - (Total 200 Species)

| Acanthamosba polyphaga mimivirus | Submit

Best resolution above 12801024 | Copyright c2008 PGLyw's Lab, Inslitute of Biginformetics and Struciuesi Siclogy, NTHLU
Maintained by Szd-Ming Lei and Chi-ching Lec
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So many genome profile, and then ?

GPDB c%o -
Genome Profile DataBase

Home | Browse | Virtual2D | Compare | Download | Status | Help | Comment



TSl
2

Does whole genome profile reflect
phylogeny or environment or ...... ?

B Phylogenomics- whole genome scale.

B [s it possible to explore it, using different whole
genome profile.

B We don’t know the answer.

B Then, we try.

-
GPDB 2%o -
- - Genome Profile DataBase

Home | Browse | Virtual 2D | Compare | Download | Status | Help | Comment
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Ex: pl distribution

macet0 - pl distribution xaxon0 - pl distribution
15
< 16.22 & 1.
@ 11541 .az w 10 8.3 8.0%
E) * E, - o ¢ 75k
6.9 5.45 1%.28 .12
§ B85 am.01 4.2 83 o § 5 4,28
gs 3.5¢ a.22.64 3.0% 2 3.02 248t
o
0.511.522.533.544.556.56 657 7.5 6 8.5 9 9.5 1010.51111.51212.51313.514 0.511.522.53 3.54 4.5 55.56 6.57 7.5 8 8.5 9 9.5 1010.51111.51212 .51313.514
pH pH

= =
= o

percentage (%)
a

bsuis0 - pl distribution

xcampO - pl distribution
15
0.3 omaer ® 10 L4
7.6 808 10 542 %
4583 Pe.or E’ 2 2% o
454,585 564 o 75087
3.08 2.8 8 .73 4.4z
A§ gy & 3.1% 3.0
o.18-6% 0.25,1% = 2

9.511.522533.544.555566.57 7.588.5 9% 09.51010.51141.51212.51313.514
pH

0
0.511.522.533.5944555.966.077.58 8.5 9 9.51010.51111.51217.51313.519

pH

= =
= o

percentage (%)
a

ccresO - pl distribution

hpylo1 - pl distribution
20
10,6 o 15.4%
8.3 63 5.0 ., L1 12.7
.5 @
a7t
# 5?05 510 8.1% 8.2t 7.8%
4,34 o .28 4.3% L0 -
3.3 6.3
3 1%.3%_93 g 5 46828, 75.2% 5.5t
0.08-5% b1z a 2.5

0.511.522533.544.58655566.577.588.5 9 9.51010.51111.51212.51313.514
pH

0
0.511.522.633.544555566.577.5988.59 9.51010,51111.51212.51313.514
pH

B
LTI |

=

percentage (%)
=

o

llactD - pl distribution

halob0 - pl distribution

20,38 30

_ a1.4%
=40
1.3% o S g

7.8 5. F 42' Ezo 19.6
47 4.9
-7 S oR%h 3 3.52 g

0.18.9% . 1.18.5% 25 om .12 S10

[
0.511.522533.544.555566.57 7586589 9.51010.51111.51212.51313.514
pH

0
0.511.522.633.544555566.577.5988.59 9.51010,51111.51212.51313.514
pH




Similar ?

ecoli0 - pl distribution

[ =
= o

percentage (%)
@

0.511.522.533.544.555.566.577.588.59 9.51010.51111.512412.51313.514
pH

ecoli1 - pl distribution

hpyloO - pl distribution 15
20 =
£ 14.8% o 1o
‘;’15 12.4. =
2 €
9.2 9.3
‘510 7O 7.2% g 5
= 4 gf 14_45.31 55884 o
a ? 3%

0.511.522.533.544.555.566.577.588.59 9.51010.51111.512412.51313.514

(v]
0.511.522533.544556566.577.588.5909.51010.51111,51212,51313.514 pH
pH
ecoli2 - pl distribution
15
npyle1 - pl distribution _
20 = 10.8%
e 1]
£13 g
o =
g 8
£ 10 s
a
:
88

0.511.522.533.544.555.566.577.58 6.59 9.51010.51111.51242.51313.514

] pH
0.5411.522533.544.555.5606.577.586.5855.51010.51111,51212,51513.514
pH
ecoli3 - pl distribution
15
9 10.7¢
g 5.6
l . b l . %10 8.58. 58 7 -
=)
Helicobacter pyLori g T
.2
g 9 3.2%

0.511522.533.544555566.57 7.585.59 9.51010.51111.51212.51313.514
pH

E. coli



Similar species, similar pl distribution

60

—e— Helicobacter_pylori_26695
—s— Helicobacter_pylori_J99

E. coli

=3 =3 =3 =3
=3 =3 =3 =3
=3 I =3 =3

erichia_coli_CFTO073
erichia_coli_K12
erichia_coli_O157H7

erichia_coli_0157H7_EDL933




Different species,
different pl distribution

350

300 r

250 r

200 r

150 |

100 |

5 ¢

—+—Bradyrhizobium_japonicum
-+ Halobacterium_sp
Streptomyces_coelicolor
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T8Il pl distribution
Over 100 Species

12%

R

%

2% |

4%

LI
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T8I How to compare ?

B Interactive on-line analysis to help us
to explore the different combination.

B Easy-reading.

p -
G D B - (‘ - Genome Profile DataBase

Home | Browse | Virfual 2D | Compare | Downldad | Status | Help | Comment
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Transform

[Bacteria] - Aquifex aeolicus VF5

aaesold - pl distribution

a0 or
== | 15,1
515 N
= 10.5
E::L-:- - 2-4% 51 792
E E.?E'SE 32 "
= 3.6 7 15.1%
Q5 F 3,28 4.0 3.3
1 1 1 1

0.511.522.533.544.5955.566.57 7.58 8.5 9 9.51010.51111.51717_51313.51¢
pH

Aauifex aeolicus VF5
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hpyloO - 20 amino acid composition

11.2%

percentage (%)

Amino acid

Transform

COAWL T _¥ 13SZo0rwm->=>

I N s cherichia coli K12

cpneu2 - 20 amino acid composition

11.3%

percentage (%)

COAWL T _¥ 13SZo0rwm->=>

N |2 mvdonhila pneumoniae J138

Amino acid
ecoli1 - 20 amino acid composition
15
z 10.7%
oo [ 9.5%
‘E, 5.0% o i
5.5¢ 5.8% 5,885 435~
8 |y oot 4,48 4.42
=) 398 3.9%
g 2.8% 2.9% 5o
1.5% 1.28 7

<COAWLOT _¥ 1 3SZo00n—>=>

N - clicobacter pviori 26695

Amino acid
saver0 - 20 amino acid composition
0
Eis5f 15.4%
% 10.2%
10 g0 g4 8.t
g 5.9%5 .62 5.326:2% 6.1
5 E
8 " e 1 .gy 2-B% ERSd | P 278, oy 238

Amino acid

COAWL T _¥ 13SZo0Cwm—>=>

I <irentomvces avermitilis MA-4680
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Clustering

Escherichia coli K12
Chlamydophila preumonias J138
Helicobacter pylon 26695
Streptomvees avearmitilis MA-4680
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'l‘?f! Clustering

Serdetella bronchizeptica

Shremobasienum violaceem ATOS 12472

uh|ﬂrl2b||]”‘ tapidum TLS

Agrobacterium wmetaciers s G858 (Cereon)

Feedarmanas syrngas py. tarnata st 0 L3000

Eschar chl D:ﬂl 01 E7 BT

Saallos antbracis s, S201 2

Bacillus E:EI“'EI ] ATGC 14574

Slreplococous pyogenes M1 GAS

Prochlerocoesis marinus st MIT 5343

‘fvooplazma penatrans

Erteracaccis faasaliz V5B

d} rchners aphicicols st Ep (Bsizengia pistacias)
‘apl el i

b
W l:r.‘l|El weortiia o cssmld ia etvdosvmbiont of Glossina brevieslois

B There are many clustering methods.
B We use Euclidean distances for Hierarchical Clustering.
B [t just a easy way to read, not the only solution!

30
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T8l On-line compare

Genome Profile DataBase

PR P

Compaie

WA "

Step 1: Choasa your interesting feld.
Step 2. Chooge compare prafile and plk up organicms for compare.

flp: You can préss chritindowsLinux) and commandiback to perform muliple choose.

Bacierialarchasa Zhape ) Endospores Iotilits Salinity Crygen reginment

& Coccobacillus - Mo Mo [Hon-halophilic Aerohic

A Coccus Tes Yes Mesophilic Anzerohic
Rod IModerate halophilic Facultatie
Filament Extreme halophilic Wricroasrophilic
[rregular coccus
Sphere
Rods
[rregular sphare
Curved i
Spiral _ﬂ

™ skig this figld ™ skip this field [ skip this figld ™ skip this figld ™ skip this figld ™ skip this fieid

Go to step 2

omy| syplirlion sbove 12801024 | Copwight 2000 FOLvi's Lab, Insliive of Bioinfarmatics and Stuctursl Bioledgy, NTHLU

Maintained by Sxu-Ming Loi and Chi-ching Lec
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T8l Choose vour interesting field
y &
GP D B @ IT Qﬁ’ - Genome Frofile DaiaBase

Home | Browse | Vidual2D | Compare | Download | Siafus | Help | Comment

Step 1: Chooge your interesting ficld.
Siep 2 Choose compare profile and plok ug organisms for compare.

tip: You can press ariWindows/Linux] and commandiMac) to perform multiple choose:

Bacteriatirchaea Zhape Endospores foility Salinity Ooygen regirmignt
Cocoobacillus - _ Mo Hon-halophilic Aarabic
& COCCuUs i es Maszaphilic Anasrchic
Moderate halophilic Facultative
Filameant S Extreme halophilic Micraasraphilic
liregular coccus
Sphere
Rods
Irreguiar sphere
Curved
Spira| =l | |
[ skip this fisld I skip this fisld I ship this field I skip this fisld W' skip this fisld {F kip this field

Besl resaldion sbove 12801024 | Sopyright 2008 PCLyu's Lob, Inatitube of Bicinfoemstica snd Skruches! Biology, NTHU
Meintained by S7-Ming Lai and Chi-ching Lee
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Choose Profile

g l.'..‘-om pare

e B

—
n\._ J. & LR i
L g |

Step 1 Chooge your interostng feld
Slap 2: Choose compare profile and pick up organisms for compare.

Which profile do you want to compare?

T AT & GO Content
T Mugleatide composition T di-nuclestide compasition 7 F-Nuclzolide compesitisn

Izaelectiic paint ﬂ@

" Amino acid compasition " di-peptide composifion

™ Lengih distib ition T Malecular Weight distribllion

" Total codon usage compansan

Which organisms do you want to compare?

tip: ¥ou can dlick tithe of the table to sori the organism list.

e

"~ TReiseald [oranism
[T MNC_007362  Chromohalobacter salesigens DS 3043 EI Fu:u:! ‘res Hud&rate halophilic.  Aerobic
[T MWC_004557  Clostridium tetani ES2 B Rod MNa Yes  Mon-halophilic Anasrabic
[~ MC_007298 Dechieromonas aromatica RCE B  Rod Mo Yes Faculiative
[T WC_ 007722 Ergdhrobacter lilaralis HTCC2504 B Rod Ha es Aarobic
[T WC_008228 Pseudoateromonas allantca Téc B Rod o Yes Agrobic

[T HC_007813 - Shigelia boydii Sh22T B Rod Ma Yes  Mon-halophilic Faculiative
[ MC_007605  Shigella dysentenas Sd197 B Rog Ho Yes  Mon-halophilic Facultative
[T MWC_007384  Shigella sonnei 55046 B Rod ra Yes  Mon-halephilic Facultative
[T WE_000853 Themmotoga maritima MSBE B Rog Mo Yes Anaerabic
[T HWC_007404 Thiobacilius denitrificans ATCC 25253 B Rod Mo Yes Faculialive

33



Step 1: Choose your interesting field.
Step 2: Choose compare profile and pick up organisms for compare.

Which profile do you want to compare?

" AT & GC Content

 Nucleotide composition " di-nuclectide composition 7 tri-Muclectide composition
" Amino acid composition " di-peptide composition
" Length distribution € Maolecular Weight distribution © Iseelectric point distribution

" Total codon Uusage comparison

Which organisms do you want to compare?

tip: You can click title of the table to sort the organism list.

Submit | Reset |

RefSeq ID Organism Kina|Shape Endospores|Motilitv| Salinity OwygenReg
¥ MC_007963 Chromohalobacter salexigens DSM 3043 B Rod Mo ¥es  Moderate halophilic  Aerochic
¥ MNC_004557  Clostridium tetani E33 B Riod Mo Yes  Mon-halophilic Anaerohic
[¥ NC_007298 Dechloromaonas aromatica RCB B Rod Mo Yes Facultative
W MNC_007722 Enthrobacter litoralis HTCCZ2594 B Rod Mo Yes Aerobic

I__ MC_008228 Pseudoalieromonas atlantica TEc B Riod Mo Yes Aerchic
¥ NC_007613 Shigella boydii Sh227 B Rod Mo Yes  Mon-halophilic Facultative
W MC_007606  Shigella dysenteriae Sd197 B Rod Mo Yes  Maon-halophilic Facultative
[T MC_007384 Shigella sonnei Ss046 B Rod Mo Yes  Mon-halophilic Facultative
W MC_000853 Thermotoga maritima MSBS B Rod Mo Yes Anaerohic

MC_007404  Thiobacillus denitrificans ATCC 25259 B Riod Mo Yes Facultative

34



Submit

Step 1: Choose your interesting field.
Step 2: Choose compare profile and pick up organisms for compare.

Which profile do you want to compare?

" AT & GC Content

 Nucleotide composition " di-nuclectide composition 7 tri-Muclectide composition
" Amino acid composition " di-peptide composition
" Length distribution € Maolecular Weight distribution © Iseelectric point distribution

" Total codon Uusage comparison

Which organisms do you want to compare?

tip: You can click title of the table to sort the organism list.

St ) Ress

--
¥ MC_007963 Chromohalobacter salexigens DSM 3043 B Rod ¥es  Moderate halophilic  Aerochic
¥ MNC_004557  Clostridium tetani E33 B Riod Mo Yes  Mon-halophilic Anaerohic
[¥ NC_007298 Dechloromaonas aromatica RCB B Rod Mo Yes Facultative
W MNC_007722 Enthrobacter litoralis HTCCZ2594 B Rod Mo Yes Aerobic
™ MC_008228 Pseudoalteromonas atlantica TEC B Riod Mo Yes Aerchic
¥ NC_007613 Shigella boydii Sh227 B Rod Mo Yes  Mon-halophilic Facultative
W MC_007606  Shigella dysenteriae Sd197 B Rod Mo Yes  Maon-halophilic Facultative
[T MC_007384 Shigella sonnei Ss046 B Rod Mo Yes  Mon-halophilic Facultative
W MC_000853 Thermotoga maritima MSBS B Rod Mo Yes Anaerohic
MC_007404  Thiobacillus denitrificans ATCC 25259 B Riod Mo Yes Facultative




Home | Browse | Vifual 2D | Compare | Download | Status | Help | Comment

Genome Profile DataBase

Genome Profile - Isoelectric point(pl) Distribution

<4013
010
007
-0.04
-0.01
0.
0.04
0.07
010
=013

[ S |

q'-"'_:jn.n 1O e
“?9.q$$i§$q$

DD—|—1Nmmm%'qlu%m\bmrj-ru:cgmc;\mqq:':‘ggmm

B e e e R R P R e B T R T R R R R

Chromochalchactsr salexigens DSM 303
Erythrobactsr litoralis HTCCZ25%
Clostridium tetani EHE

Shigella dysenterias S4BV
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Di-nucleotide composition
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Amino acid composition

o P
GPDB :z%o -
= - Genome Profile DalaBase
Home | Browse | Virual 20 | Compare | Downlead | Siatus | Help | Commeni

Genome Profile - Amino acid Composition

Shigella dys=nterias Sd&
Clostridium tetani EEE

< 4010
008
08
003 FET$F3=Hﬁ,:4E&FH
4.0 MAHEED O ULEUEREDE =0
Eg; Dechloromonas aromatica RCE
o.08 _l: Er ythrobacter litoralis HTCCZ5%9%
o.04 t Chromohal obacter zalexigens DSM 3043
=040 Thichacillus denitrificans ATCC 25259
|_|: Shigella boydii Sh227
e S—

Thet motocia maritima MSEE

Batt resolution above 1280°1024 | Copyright (2008 PCLyw's Lab, Insfitute of Bicinformaticn and Strudural Biclogy, NTHL

Maintained by Szu-Ming Lai and Chi-ching Lea

38



GPDRB

Isoelectric point distribution
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GMBD Bioinformatics Core T%’?ﬁ P

T4l You can compare on profile in different
~2 combination or on the whole.
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Compare 345 organisms (27 Archaea, 338 Bacteria)

Isoelectric point(pl) Distribution =~ Molecular Weight Distribution ~Nucleotide Composition AT & GC Content
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Compare 345 organisms (27 Archaea, 338 Bacteria)

Isoelectric point(pl) Distribution
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Virtual 2D Gel Flowchart

R *Accession: NC 003902
ferome%uggfe oftp:// ftp.pcbi.nih. gov/genomes/Bacteria/Xanthomonas_
campestris/NC _003902.faa

Calcaulate pl and MW

-
&

\

*EMBOSS package — pepstat
*Available at http://www.hgmp.mrc.ac.uk/Software/EMBOSS/

¢

PHP / GD Library
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pl and MW
Theoritical vs. Experimental

Comparison between calculated and
experimentally obtained pl and MW
values for 47 randomly selected
proteins from Pseudomonas aeruginosa.

Nucleic Acids Research, 2003, Vol. 31, No. 13 3862-
3865
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6,3 - #
6,1+ :/‘.:
58—

3 e
5.7 A m

55 !/ n "

Theoretical pl

5,3 - P

51— ~

4,9 -

47+ wun —

- ..‘/ -

d‘.ﬁ a/ : 1 | 1 1 : 1 | 1 I 1

450 475 500 525 550 575 600 625 650
Experimental pl

B e I T [ e e B B _
10 15 20 25 30 35 40 45 50 55 60 85 70 75 80 85

Experimental MW (kDa) 46



i Virtual 2D Gel

-]
At

B Search by different pH & mw range to simulate
the real 2D gel.

B Search by spot range to guess the possible spot,
ex:
Bpl=57+/-5%
B Mw = 100K +/-5%
B Filter out transmembrane proteins.
B TMHMM program

* E.L.L. Sonnhammer, G. von Heijne, and A. Krogh.In |. Glasgow et al., eds.,
Proc. Sixth Int. Conf. on Intelligent Systems for Molecular Biology , 175-182.
AAAI Press, 1998.

* A.Krogh, B. Larsson, G. von Heijne, and E. L. L. Sonnhammer. Journal of
Molecular Biology, 305(3):567-580, January 2001.

* Moller S, Croning MD, Apweiler R. Bioinformatics 2002 Jan;18(1):218
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a ¥irtual 2D Gel - [ Helicobacter pylori 26695 ] - Microsoft Internet Explorer e

Search by Gel Range without
TMHMM Filte
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Search by Gel Range with

TMHMM
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Search by Spot Range without
TMHMM Filter

; ¥irtual 2D Gel - [ Helicobacter pylori 26695 ] - Microsoft Internet Explorer & IEIIiI

GP B Virtual 2D Gel - Helicobacter pylori 26695

Total Found Spots = 11

28

pl =688 Tlw = [P5445.20 (Da)

pl |3.D p] |1 0.0 Predict Transmembrane Heliz = 3

0-14m cell division protein (ftsE) [Helicobacter pylori Z6695] |

MWI1DDDEI ~I'ISDDIZIEI ;I

(Da) {roust = 0)

6.3 L 6.6 6.7 6.4 ol 7ul a3 To4 7.6 7.7
¥ Filter out >=|3 ! i i i | i i i : Frgi
transroerbrane helix proteins

Submit | Default | ~ 108

— L0

— 104

. — 10z

— 100

MW (KDa)

— g

Default |

— a4

Close | ®

Best Besolution 1280*+1024

—az

an

pH




Search by Spot Range with
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GPDB Current Status

B 550 organisms
(27 Archaea, 338 Bacteria, 200 Virus, 5 Fungi)

B 880 complete sequence

B Total - 1,176,013 protein (ORFs)
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Conclusions

B We construct the database (GPDB), which provides
many whole-genome scale features.

B GPDB can let you explore the relationship between
different species using genome-wide profiles.

B [t can only compare one genome profile per time now.

B We hope it can compare multiple genome profiles per
time in the future.

B We hope this can help to figure out some rules.
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