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% Biological database

4 /EMBL/DDBJ
€ dbEST/UniGene/dbSTS/dbGSS/HTG/Taxonomy/dbSNP
/UniProt/PIR/Prosite
PDB
Specialized species database: rice (RGAP), arabidopsis (TAIR), et al.
Gene annotation database
¢ GO
KEGG

¢
¢ PKR
¢ COG

/Web of science/Agricola
Submission
¢ Bankit
¢ Sequin




GenBank

The divisions (4% ) of GenBank

Abbreviation

Full name

PRI

2 ¥ £ & 7| (primate sequences)

20]D

o & £ & 7| (rodent sequences)

MAM

# ¢ 4 7L £ & 7| (other mammalian sequences)

VRT

£ v 44 % ¥ 5 7| (other vertebrate sequences)

INV

& A-# 3 4 5 7| (invertebrate sequences)

PLN

M, A&k £4 7 (plant, fungal, and algal
sequences)

BCT

4m ¥ & 7| (bacterial sequences)

VRL

/& & & 7| (viral sequences)

PHG

4 # 1 5 %| (bacteriophage sequences)




Abbreviation

Full name

SYN

A, /% % (synthetic sequences)

UNA

% 2% 9 & %] (unannotated sequences)

EST

% it & 7| 4% & (expressed sequence tags)

PAT

e. £ %] ¢4 5 7| (patent sequences)

STS

A 3| 4z 4z &, (sequence tagged sites)

GSS

£ & 44 7 (genome survey sequences)

HTG

% 7~ 4 £ ® 4 4 7| (high throughput genomic
sequences)

HTC

% 7 £ cDNAA 7| (high throughput cDNA sequences)




GenBank Format

LoCT3
DEFINITICH

ACCE3ISION
VER3IICH
EEYWCRD3
JOTURCE
CREANISM

| EETERENTE
ATTHORS
TITIE

JOURNAL
PUBMED
REFERENCE
AUTHCRS
TITLE

EF0ESSSE DH& FLN 0B—-JUN-Z2007

Oryza =mativa [(japonica cultivar—group} strain IREC seed accession

linear

S3E bp

no. Nipponbare granule—kbound starch syntha=e
cds.

EF0ESSSE

EF0ES55E6.1 GI-117257404

[waxy)} gene, partial

Oryza =mativa Japonica Group

Oryza =ativa Japonica Group

Eukaryota; Viridiplantae; 3treptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliophyta; Liliopsida; Poales; Poaceas=; BEF
clade; Ehrhartoideas; C-r;r:cg; C-r;r:i.

1 (ba===s 1 to S53E]

Zhu,Q., Zheng,X., Luo,J., Gaut,B.3. and Ge,3.

Multilocu= analy=sis of nuclectide variation of Orysa sativa and its
wild relatives:
Hol. Biocl. Ewvol.
17218640

z [ba=m== 1 to S3E]

severe bottleneck during domestication of rice
24 (3}, B75-BEBB (2007}

Submitted [18-0CT-200€) Lakoratory of Jystematic and Evolutionary
Botany, In=titute of Botany, The Chinese Academy of Jciences,
Xiangshan, Nanxincun 20, Beijing, Beijing 1000%3, China

- FASTA Format

OO A GRT O CRaCA G CRRC R TACRARCARAT CRT CAGRAA LT CLATCARCCARRACCICTLLTE
AT AT AR T T AR A AR AT T T AR CC AR CATATACTATATACTCCCTCCRCTICTARATATT R
AT GT T T T T ARR T AT CTTTRACCATTCET CTTATTARRARRATTARRTAATTATAARTTCTT

Location/gualifiers

1..53€

Jorganis=sm="0Oryza =ativa Japonica Group”
/mol_type="genomic DHA™

S=train="IRE" =esd acc===ion no. Hipponbare™
.l"dh_z:l:\cf='t-=:nn: asga7™

Joountry="Japan"”

<1..>53€

Jgene="waxy"

join («1..74,432. .>53€})

Jgene="waxy"

Jproduct="granule—-bound starch =yntha=e"
Join(«l..74,432. >53€]

Jgene="waxy"

/ocodon_start=3

Jproduct="granule—-bound starch =yntha=e"
/proce in id="RBE33355_ 1"

fdb xref="EI:117257405"

Jtran=slation="IEVVET EAYEEMVRNCMNGDLIWRGEAFNWENVLLGLGVAGIAR
GIEGDEIAPLARENV"

T AT AT TG TCAT T T TARA T AT ACTTAT AT CTATACATATACTTTTACATATTTCATARARTT
T A AR A AR G R CARA AT CT G T AR AR T TAA CCeT R CRAATAT T CACAAACERAGRSA
TR AT CT T T T CAGAACT T CAGARAT TCACCTRTCT AT LT AT AT AT ARTTRTTTGCRAC
AT GGAT T CARGGRC T L AL CAR T ReGAGAAT BT CCTCCT BRACCTGRACRT CRCCRACAGCRIGIE
SGReAT CEAACRCRACRACAT CRCGLCGCT AU RAGRARRACETR

CRIGIN
1

catcaaggt cgtoggoacg o

cggogtacg aggagatggt caggaactgo atgaacocagg

£l acctotoctg gaaggtataa attacgaaac aaatttaacc caaacatata ctatatacto
121 ccocteoogottoc taaatattoca acgoocgttgt cttttttaaa tatgtttgac cattogtott
181 attaaaaaaa ttaaataatt ataaattott ttootatocat ttgattocatt gttaaatata

241 cttatatgta tacatatagt tttacatatt tcataaaatt ttttgaacaa gacgaacggt
201 caaacatgtg ctaaaaagtt aacggtgtog aatattocaga aacggaggga gtataaacgt
3El cttgttocaga agttocagaga ttocacctgtoc tgatgotgat gatgattaat tgtbttgoaac
421 atggatttca ggggoctgog aagaactggg agaatgtgot cotgggooctg ggogtogoog

481 gcocagogogoo

ggggatogaa ggogacgaga togogoogot ogocaaggag aacgtg

>71|117297404|qb|EF063996.1| Oryza sativa (japonica cultivar-group) strain IRGC



@ Search/Query in database

® Text-based database searching
@ Noun, descriptive words, phrase
#Boolean logical operators: AND, OR, NOT
2 , Sequence Retrieval System (SRS), DBGET
@ Tips:

1. Quote the words in a phrase: “disease resistance”
@ 2. disease resistance = disease AND resistance

€ 3. enzyme* = enzyme + enzymes

# Sequence-based database searching

# Essence: sequence alignment

@ Purpose: function analysis, evolution, detect SNPs and INDELS, elongation and location the sequence

2 (blastn, blastp, tblastx, psi-blast)/FASTA/BLAT

@ Tips:
# Identity and similarity
®E value
#Bl2seq, Primer-BLAST




HOME | SEARCH | SITE WAP

All Databases

“

Human Genome

Entrez, The Life Sciences Search Engine

GenBank

Map Viewer

- Riesult counts displayed In gray Indicaie one or more trms not fund

38420 m PubMed; bizmagics

7249 .j PubMed Central:

1540421
1027982
442805
243 Genome: wh
399 Structure: th
Taxonomy;: =
5418373 SNP: singls

dbVar: Gzno

SRA: 5=
BioSystems: Ps

HomuoloGene: =

110138

74 &

LT

1089 E NLM Catalog

Search across databases |'i54

407 U Bowks; cnline bocks
11220] (@) 1meges:

153 K omm:

a9 2
996 P'I. UniSTS: markers and mi
1366] Dy Popset: popuistion stuty
571020] £ GEO Profles: expresson and matecula st
201) £ ce0 Detesets:
Epigenomies: &

Cancer Chromasames: oy

PubChem BioAssay: bizactivity ssresns of chemizal substances

PubChem Compounds: urigue small malac
PubChem Substance;
Yo Protein Clusters; s =
[_ Peptidame: M5/MS p
@8 OM1A: criine Mengzian Inber

51 ﬁ% MeSH: gt




Blastn alignment

I AT GEITI T I GO AT G T TCGACCTEEECTIGCTITICT ICAGCOGACT COCCAR
[ERERNE IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII FELEr e et |
TECATGEC T T CC T T T GO CACT T TCCACGC T EEEC T TECTICT T TCEECTCACTCCCCCE

LECAMACEATEETEATRACTEACETEETTETCACACTCARGARCATTACCALCEACTATE
| 1111 Forrrrr rrrrreeeeerrrrrrned 111
AECRRR = = AT ETEETCET EACRCTERARCRACGRTTACRR R ZEACTATE
TCRRATCEAT

FEErer 1l

TCARATTELT

DPLEIL. MW
SLADPLEILASHW




€ Gene prediction and annotation

4 , GenScan, Glimmer, Genemark, Augustus

@ \Web-server (FGENESH) or standalone package (Augustus, Glimmer)

@ Steps:
# Eliminate repetitive sequence
@ Confirm ORF (open reading frame)

@ Promoter

@ Tips:
# Difference between prokaryotes and eukaryotes
# Difference between different softwares

@ comprehensive consideration all results

¢ GO, KEGG, COG




GENE FINDING
in Eukaryota

GENE FINDING
WITH SIMILARITY

OPERON AND GENE
FINDING IN BACTERIA

GENE FINDING
IN VIRUSES

ALIGNMENT
ISequences&genomes

GENOME EXPLORER
linfogene

SEARCH FOR MOTIFS
fpromoters&functional

PROTEIN LOCATION
Ipatterns/Epitops

RNA STRUCTURE
COMPUTING

PROTEIN
STRUCTURE

PROTEIN | DNA
3ID-Visual Works

SEQMAN

MULTIPLE
ALIGNMENTS

CLUSTERING ESTs

ANALYSIS OF
EXPRESSION DATA

HUMAN-MOUSE-RAT
SYNTENY

PLANT PROMOTERS
DATABASE

REPEATS
Hind&map repeats

A snapshot for FGENESH

| HOME b PRODUCTS | NEW FRODUCTS | BERVICES MANAGEMENT TEAM | CORPORATE PROFILE | CONTACT

FGENESH

HMM-based gene structure prediction (multiple genes, both chains)

FPaste nucleotide sequence here:

Alternatively, load a local file with sequence in Fasta format

25—

Local file name:

Organism: 7 Bos taurus (*) Chicken () Fish () Frog (Xenopodinae} @ Human ) Mouse
) Anopheles gambiae () Culex ) Drosophila (”) Honey Bee () Tribolium (red flour beetle)
_! Brugia malayi (parasitic nematode) ' C.elegans ' Sea urchin

_ Diatom (_' Plasmodium falciparum ' Phytophthora

(") Dicot plants (Arabidopsis)
) Tomato () Vitis vinifera

") Chlamydomonas (single celled green algae)

_) Coprinopsis cinerea

Leptosphaeria () Magnaporthe
! Penicillium !
() Stagnospora nodorum

| Aspergillus ) Batrachochytrium (O Botrytis () Coccidioides immitis
_| Cryptococcus neoformans () Fusarium graminearum () Histoplazma (fungus)
() Neurospora crassa |
() Rhizopus_oryzae () Schizosaccharomyces pombe (' Sclerotinia sclerotiorum

(_) Ustilago

_] Alternaria |

Paracocci ) Phanerochaete chrysosporium (white rot) ! Puccinia |

SEARCH RESET

Medicago (legume plant) (_ Monocot plants (Corn, Rice, Wheat, Barley) (' Nicotiana tabacum

! Pyrenophora
(") Uncinocarpus reesii



http://www.ebi.ac.uk/Tools/

Tools at the EBI

We provide a comprehensive range of bicinformatics tools.

This page shows a selection ofthose that are used most frequently. These include taols for the analysis
and comparison of nuclectide and protein sequences, data from functional genomics experiments, text

mining ofthe scientific literature and tools for determination and visualisation of macromaolecular structures.

Allthese tools can be accessed over the web and most provide Web Senvices interfaces using SOAF or

REST AFls.

Nucleotide and Protein sequence searching

Nucleotide sequence searches

The sequence databases that can be searched

with the tools outlined below include EMBL-Bank,

Coding Sequences, immunoglobulins and High
throughput cDMA:

EMA Search
BLAST Mucleotide
Fasta Genomes
Ssearch Genomes

Multiple Sequence Alignment

Alignment of three or more sequences to identify
regions of conservation which may indicate
functional constraints and infer evolutionary
relationships.

Clustal Omega
Clustalv2
WebPRANK
T-Coffee
MUSCLE

Protein Functional Analysis

Identification of potential protein families, domains

and functional sites allowing the the function of a
pratein sequence to be determined.

nterPraScan
Pratt
Phobius

RADAR

Protein sequence searches

The protein sequence databases available to
search below include UniProtkB, sequences
derived from macro molecular structures,
immunoglobulins and sequences from patents:

BLAST Protein
PSl-Search

Fasta Proteomes
Ssearch Proteomes

Pairwise Sequence Alignments

Alignment of two sequences to identify regions
where the sequence is conserved and conversely
regions where the sequence is not conserved.

Functional Genomics Tools

Tools to examine and explore data from gene
expression experiments.

« Gene Expression Atlas
« EFO Tools
« EBI R-workbench

Structure Tools Scientific literature text mining

Tools for visualisation and analysis of molecular &
cellular structure.

Analysis of text documents to identify important
terms and relate these to ontologies.

+ PDBeFold + EBIMed
+ PDBsum » Whatizit

Sequence Translation

Tools to translate or back-translate between
nuclectide and peptide sequences.

+ Transeqg
+ Backtranseg

Data retrieval and ID mapping

+ dbfetch

» EMNATSRA

o EMNATEMBL-SVA
+ UniProt/UniSave
+ SRS

« PICR




€ Multiple sequence alignment
| 4 , MAFFT, MUSCLE, T-Coffee

@ \Web-server or standalone package (ClustalX)
# Visualization of alignment results
2 /Bioedit

© Phylogenetic analysis
2 , phylip, PUAP*, MrBayes

@ NJ, maximum parsimony, maximum likelihood, Bayesian, UPGMA




A snapshot for ClustalWw?2

ClustalW2 - Multiple Sequences Alignment

ClustalWw2 is a general purpose multiple sequence alignment pragram for DMA or proteins.

Use this tool

STEF 1 - Enter your input sequences

Enter or paste a set of Frotein - sequences in any supported format:

Or, upload afile:

STEP 2 - Set Pairwi . .
Alignment Type: @ Slow ) Fast
Slow Pairwise Alignment Options

Protein Weight Matrix GAP OPEMN GAP EXTEMSION
Gonnet - 10 - 01

Protein Weight Matrix GAP OPEN GAP EXTEMSION  GAP DISTAMNCES MO EMND GAPS
Gonnet - 10 - 0.20 * 5 - no

ITERATION NMUMITER CLUSTERING
none - 1 - MJ
QUTPUT Options

FORMAT ORDER
Aln winumbers - aligned

STEP 4 - Submit your job
[] Be notified by email (Tick this box if you want to be notified by email when the results are available)




Multi-alignment (MSF format in Gendoc)

* 580 *
& (el ey T TCNNEFSELG GGEFDVVIWNVVVSEN—
SEEEE——E(ml EEGGVGHTT MOSMNNELITEG HOYDVTLITWVCMSEE—
SELDSES—V Tk GHMECIGET : YNMETSSHE DECCEFVDNNVRAMOECQ
SLDESEN-V Tiky GHMECIGET Y¥NETSSCF DCCCFIDNIRETQE-
GMEGW CETTILE FOTLLGEM DSSYQFDGACFLEDT
AGMECICGETTILE FHHDTLVE EHFDGFAWNCVSOO—
GHMEGICETTLE ¥—-SDPCIM SREFDIRARATVSOE -
s 3e CETTLE YNDESVE SEFDLEAWCTVDQG—
== CHRSTILE YAHEENDEQDNEEDHFDLVMWAVHVSQD -
CEDLVIES QEFNVEIWVYVSDE -

&




Happy new vear??

= Please submit your homework in format to
at the  week in winter term.




