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* Base URL
— http://rest.g-language.org/



methods

* data access methods
— http://rest.g-language.org/method_list/gb

e analysis methods
— http://rest.g-language.org/method _list

 documentation for 'load’ method
— http://rest.g-language.org/help/load



data

* |ist of available genomes
— http://rest.g-language.org/organism_list/

* File upload
— http://rest.g-language.org/upload/

 For more details, see Tutorial

— http://www.g-language.org/wiki/
restgenomeanalysisenglish



Genome analysis

* Replication strand skew
* Dinucleotide composition

* Codon usage
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Leading strand

DNA polymerase

Helicase
Primase

Lagging strand

http://www.nature.com/scitable/content/dna-replication-of-the-leading-and-lagging-14668888



http://rest.g-language.org/NC_002745/gcsi
GC skew mdex (GCSI)

Arakawa K, Tomita M. Evol Bioinform Online. 2007 Sep 6;3:159-68.
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Genome analysis

* Replication strand skew
* Dinucleotide composition

* Codon usage



Dinucleotide relative abundance

Genome signature
http://rest.g-language.org/NC_000956/signature

Campbell A et al. PNAS 1999;96:9184-9189

genome (available DNA) CG GC TA AT gg }\TA .(r:ﬁ 319 é_(r: ?g‘ G+C
Escherichia coli (4.6Mb)* 48 075 110 091 121 112 082 0.88 092 | 51%
Haemophilus influenzae (1.8Mb)* Lk 075 095 1.01 TPEN 112 0.82 0.85 0.87 | 38%
Neisseria gonorrhoeae (877kb) A | 1.05 0.99 0.99 - 0.83 0.89 | 53%
Neisseria meningitidis (2.2Mb) : 1.05 096 |1 1.01 0.84 0.91 | 52%
Rhodobacter capsulatus (1.4Mb) | 1.19 1.19 [ 088 0.88 ¢ 1.03 084 071 1.16 | 67%
Rickettsia prowazekii (1.1Mb)* 1.03 105 102 106 0.8 0.91 | 29%
Helicobacter pylori (1.7Mb)* 1.17 | 3'1“5}7’ 1 0.97 0.97 BOEI 0.87 | 39%
Campylobacter jejuni (1.6Mb)* 1.11 [ A 1.03 1.09 071 092 | 31%
Bacillus subtilis (4.2Mb)* 0.97 |20 108 091 075 1.06 | 44%
Streptococcus pyogenes (985kb) 1.04 117 112 104 086 0.99 | 39%
Clostridium acetobutylicum (4.0Mb) 122 108 1.02 1.12 0.81 0.97 | 31%
Streptomyces coelicolor (2.4Mb) : G ‘ 088 082 1.00 095 1.14 | & | 72%
Mycobacterium leprae (1.7Mb) 113 107 075 110 088 1.04 1.14 086 1.05 1.02 | 58%
Mycobacterium tuberculosis (4.4Mb)* 1:38-. -1 L8 086 105 1.11 080 1.05 1.08 | 65%
Mycoplasma genitalium (580kb)* PO 1.19 075 077 1.13 EFEN 1.16 1.06 096 0.89 | 32%
Mycoplasma pneumoniae (816kb)* 082 114 077 071 1.12 Zﬂliﬁ(' 1.08 096 1.02 0.81 | 40%
Synechocystis sp. (3.6Mb)* 0.75 1.02 0.75 1.00 Bk é?{ 1.05 085 0.79 0.86 | 48%
Deinococcus radiodurans (3.0Mb) 1.07 1.16 [048 0.89 0.87 L it 112 1.00 o 93 1.01 | 67%
Treponema pallidum (1.1Mb)* . 0.74 093 0.86 1.18 1.13 0.94 0.95 | 53%
Borrelia burgdorferi (911kb)* AYdl 0.77 088 RFCH 1.22 1.02 1.07 - 1.01 | 29%
Chlamydia trachomatis (1.0Mb)* 079 112 077 089 101 1.16 09 1.18 0.76 1.15 | 41%
Aquifex aeolicus (1.6Mb)* 087 0.75 o0.82 BOSEN 7T TN 074 118 0.89  1.12 | 43%




Dinucleotide relative abundance

Genome signature
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TRENDS in Microtiology

Mycobacterium tuberculosis genome

Karlin S. Trends Microbiol. 2001;9(7):335-43
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Taxonomic classification; Predicting plasmid hosts
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Genome analysis

* Replication strand skew
* Dinucleotide composition

* Codon usage



« Synonhymous codon usage is
related to gene expression,
replication, GC content, etc.



The Standard Genetic Code

T C A G
T TTT Phe F TCT Ser TAT Tyr Y | TGT Cys C
TTC TCC TAC TGC
TTA  Leu L | TCA TAA STOP TGA STOP
TTG TCG TAG TGG Trp W
C CTT Leu L CCT Pro CAT His H | CGT Arg R
CTC CCC CAC CGC
CTA CCA CAA Gln Q | CGA
CTG CCG CAG CGG
A ATT Ile I ACT  Thr AAT Asn N | AGT Ser S
ATC ACC AAC AGC
ATA ACA AAA Lys K | AGA Arg R
ATG Met M | ACG AAG AGG
G GTT Val Vv GCT  Ala GAT Asp D | GGT Gly G
GTC GCC GAC GGC
GTA GCA GAA Glu E | GGA
GTG GCG GAG GGG

http://scienceblogs.com/digitalbio/2009/04/30/blasting-through-the-flu-activ/




http://rest.g-language.org/NC_000956/codon_usage
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Proposed methods

Available online at www.sciencedirect.com

sc.ENCE@D.RECT-
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ELSEVIER Gene 335 (2004) 19-23

www.elsevier.com/locate/gene

The ‘weighted sum of relative entropy’:
a new index for synonymous codon usage bias

Haruo Suzuki, Rintaro Saito™®, Masaru Tomita

Institute for Advanced Biosciences, Keio University, Fujisawa 252-8520, Japan

http://rest.g-language.org/NC_000956/Ew

FEBS 30124 FEBS Letters 579 (2005) 6499-6504

A problem in multivariate analysis of codon usage data
and a possible solution

Haruo Suzuki, Rintaro Saito*, Masaru Tomita

Institute for Advanced Biosciences, Keio University, Japan

http://rest.g-language.org/NC_000956/codon_mva

. . . O
BNIC Bioinformatics BioMed Certral

Methodology article

Measure of synonymous codon usage diversity among genes in

bacteria
Haruo Suzukil-?, Rintaro Saito*! and Masaru Tomital

http://rest.g-language.org/NC_000956/Dmean
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Demo
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http://rest.g-language.org/NC_002745
show information for Staphylococcus aureus
N315 genome (accession: NC_002745)

rest.g-language.org

Accession Number: NC 002745

Definition: Staphylococcus aureus subsp. aureus
N315, complete genome.

Length of Sequence : 2814816
A Content : 940453 (33.41%)
T Content : 949879 (33.75%)
G Content : 462518 (16.43%)
C Content : 461966 (16.41%)
Others : 0 (0.00%)
AT Content : 67.16%
GC Content : 32.84%




http://rest.g-language.org/NC_002745/tst

show information for tst gene

rest.g-language.org

SVARL = {

"locus_tag' => 'SAl1819',

'gene' => '"tst',

'partial’ => '0 0',

'feature' => 9349,

'on' => 1,

'eds' => 1872,

'direction' => 'direct',

'codon_start' => '1",

'translation' =>
"MNKKLLMNFFIVSPLLLATIATDFTPVPLSSNQIIKTAKASTNDNIKDLLDWYSSGSDTFTNS
EVLDNSLGSMRIKNTDCSISLIIFPSPYYSPAFTKCEKVDLNTKRTKKSQHETSEGTYIHFQISG
VINTEKLPTPIELPLKVKVHEHCKDSPLRKYWPKFDKKQLATISTLDFEIRHQLTQIHCGLYRSSDKTG
CYWKITMNDGSTYQSDLSKKFEYNTEKPPINIDEIKTIEAEIN',

'protein_id' => 'NP_375120.1',

"end’ => 2061780,

'transl table' => '11',

'db_xref' => 'GI:15927587 GeneID:1124711",
type' => 'CDS',
"product’' => 'toxic shock syndrome toxin-1l',

'start' => '2061076"
};:



G-Links

collects related information to a given gene.

Base URL
e http://link.g-language.org/
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nttp://
nttp://
nttp://

DataBase
# Gene3D

# GO_component

# GO _process

I

GOslim_component

# GOslim_process

# InterPro

# InterPro

TR PRRPR . Y.

K.g-
K.g-
K.g-

anguage.org/NP_375120
anguage.org/Gl:15927587
anguage.org/GenelD:1124711

link.g-language.org

ID
3.10.20.120
GO:0005576
GO:0009405

G0O:0005576

G0:0008150
IPRO06123
IPRO06125

IDDAOAS AN

URL or Descriptions

- 1.

extracellular region; IEA:InterPro.
pathogenesis; |[EA:InterPro.

extracellular region

biclogical_process

Toxin_b-grasp_Staph/Strep

Staph_toxin

A v o N o b
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ACCESSION

NC_000913
NC_000964
NC_000908
NC_ 005070
NC_003413
NC_001318
NC_002483
NC 001416

Sample genome data

Genome

Escherichia coli K12 MG1655
Bacillus subtilis
Mycoplasma genitalium
Synechococcus sp.
Pyrococcus furiosus
Borrelia burgdorferi B3l
Plasmid F

Enterobacteria phage lambda

(preset name)

(ecoli)
(bsub)
(mgen)
(cyano)
§2%3)
(bbur)
(plasmidf)
(lambda)
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Tt
Nttt
Nttt
Tt
Nttt
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0://rest.g-
0://rest.g-
0://rest.g-
0://rest.g-
0://rest.g-
0://rest.g-
0://rest.g-

0://rest.g-

Examples

anguage.org/eco
anguage.org/eco
anguage.org/eco
anguage.org/eco
anguage.org/eco
anguage.org/eco
anguage.org/eco
anguage.org/eco

i
i/recA
i/*/product
i/base_entropy
i/gcskew
i/gcwin
i/codon_usage
i/cai/tag=gene
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