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Sequence Searching and Analysis |

URLSs for Sequence Analysis

e BLAST WebSite

e BLAST FTP Site

e FASTA at EBI

e FASTA FTP site

e Sequence Retrieval System (SRS) at EBI

e Sequence Search Site E
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Searching for a Sequence

WebsSite Infos - The | Links [(MNewlRLs [JURLBar

1Bl @B GK &) Surfuias

|J Adresse @ http: A darz ebiac. ukd

Sequence Retrieval

System —

Permanent Session: If
you want to return to
your session from time
to time, if you think you
may need to move work
from one session to
another, if you want a
record of all your
sessions in one place
and the ability to recall

SRS

any of your previous -'.' .'.

sessions or begin new ..'. .--

sessions, permanent -'.- -.' @

sessions are the way to ..- o

% e% % o

Temporary Session: Lt

Use temporary sessions -.... ....

for simple lookups, for ..-

example, looking up

something once in a

while or to run an

occasional Blast EU"C'PEEU'I

search. Bioinformatics
Institute
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Search Paramaters —, Select DataBase(s)

& ataBas

TOP PAGE QUERY

RESULTS | PROJECTS DATABANKS

Reset | Quick Search I All Entries

show all [# collapse all (=]

Query forms [=] References

Standard | Bl M MEDLINE [~ GO [T GOA
Extended References - subsechons

@l ™ MEDLINE (Updates) ™ MEDLINE (Main Release)
» hookemark this link (=] Sequence libraries

to retum to your el [ EMBL W SWALL (SPTR) [ [Pl W RemTrEMBL
S ¥ ENSEMBL HUMAN [ EMSEMBL MOUSE ¥ ENSEMBL FLY ¥ PATENT_PRT
® BookmarklLet for I JPO_PRET W PATENT_DMA M USPO_PRT ¥ ENSEMBL FISH
W‘éj M IMGT/LUGMDE W IMGTHLA

Sequence libraries - subsections
ffyoufind problems il 7 EMEL (Release) M EMBL (Updates) ¥ EMBL (WGS) ¥ REFSEQ

or have v REFSEQP W SWISS-PROT W SpTrEMBEL W TrEMEBL (Upt \

sugoestions [+| nterPro&Related

please mail the
SRS administrator % ?ﬁ:::‘;‘iﬁd

[*] User Owned Databanks Select one or several

[#] Application Results DataBases
[+ Protein3DStruct

[+ Genome

[+ Mutations

[+ Locus Specific Mutations
[+] sNP

[+ Mapping

[+] Metabolic Pathways

[+ Others

[+ EMBOSS DOCS

[+ System

Klaus P. Schaefer - Bioinformatics and Drug Research - biv103 - 26 May 2003 4



Sequence Searching and Analysis |

Search Parameters — Define Search ltem

TOP PAGE RESULTS | PROJECTS VIEWS DATABANKS

Feset | search EMEL SWALL (SPTR) IPI RemTiEMEL  Infa T
[Reset] ENSEMBL HUMAN ENSEMBL MOUSE ENSEME:LJ about field [

FLY PATENT PET JPO _FPRET PATENT DA,
LUSFO_FPRET EMSEMEL FISH IMGT/LIGH-DBE
IMETHLA EMBL (Release) EMBL (Updates) EMEL
MYGS) BEFSEG FEEFSEQR SWISS-PROT
SpTrEMBL TrEMBL (Updates)

M separate mwltiple values by & (and), | (o, | {and not]
append wildcards |AText  x|[melchers
t ds ¥
e [amext =] [caDA
cambine searches with |AIITE>¢ =] |he|i|::|:|ba|:ter Search Information

IAND vI

[ATet =
Mumber of entries to display per

page | 30 b retrieve entries of type IEHW "I
Eutendedl Lise wiew

Segaimpleyiew

query form Ciregbe our own wew
Configure your own =elect fields to display:
SRS Gluick Search. D
AcchHumber seguence format
Description Iembl vI
Crganism
Seglength
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From the Hit it is only a Click to the DataBase File

ToP PAGE | QUERY | REsuLts | prolEcTs | VIEWS

DATABANKS

032 5320

Reset |

Perform operation

% anall but selectad
" on selected

Link
Save
Vieuw

Cueny "({[libs={embl swall ipi remtrembl ensembl musensembl flyense mbl patent_prt jpo_prt patent_dna

uspo_prt fishensem|
trermblnew - AllText: v

[EMBL (Release) SWALL (SPTR) SWISS-PROT |Accession |
| M EWEL [Heisasal AFTIESTE \AF125316 |Helicoba
||_ SWALL (SPTRY:HMCT HELFE
| SWALL (SPTRYHMCT HELPY
| SWISS-PROTHMCT HELFE

||_ SWISS-PROT.HMCT_HELPY

CADMIU

Reset |

Q59465

[aeRaB4 [capmy This entt
EMEL (Feleaze]
!959455 |CADM|U EMBL (Release

|Seq8imp|e\f’iew j

Launch
|EIIaStN YI

MNumber of entries to
display per
page |3U =

Printer Friendly

Launch
IEIIastN 'I

Frinter Friendly

3RE6.1.3|
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TOP PAGE QUERY RESULTS | PROJECTS VIEWS DATABANKS

EMEBEL (Release) AF125316

D AF1Z5316 atandard; DHA: PRO: 4970 EP.
o

AC AF1253laG;

x

GV AFla53la.l

s

DT  23-N0V-1299 (Bel. 61, Created)
T 03-MaR-2000 (Rel. 62, Last updated, Version 2)

DE Helicobacter felis putative cadmium-exporting P-type ATPase (cadd) gene,
DE complete cds.

o3 Helicobacter felis
oc Bacteria; Protecbacteria; epsilon subdivision:; Helicobacter group:
ac Helicobacter.

[11

1-4970

MEDLINE; 20043416,

Melchers K., Schuhmacher A., Bulmann A., Weitzenegger T., Belin D.,

Grau 5., Ehrmanm M. :

"Mewbrane topology of Cadd homologous P-type ATPase of Helicobacter pylori
RT as determined by expression of phod fusions in Escherichia coli and the
RT pozitive inside rule™:;

Res. Microbiol. 150(8):507-520(1999).

SERERES

[2]

1-4370

Melchers K., Schuhmacher A., Bulmann A., Weitzenegger T., Belin D.,
Grau 3., Ehrmann M. :

BEEEENA

RL Submitted (03-FEE-1999) to the EMEL/GenBank /DDEJ databases.
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Sequence Retrieval is easy with the Accession Number

&

ToP PAGE | QUERY | REsuLTs | proJECTS | VIEwWS |DATABANKS
Eeseat | Clueny "([swissprot-AccMumber: pd0001* ] | [swissprot-AccMumber: pO00S07]) * found 2 entries
Perfarm operation | SWISS-PROT |Accession | Description |SeqLenmh
&8 orealthvtisslestod M SWISS-PROT.CYC_HUMAN |[PO0001 CYTOCHROME C. 104
 on selected [T SWISS-PROT.CYZ1 RHOPA |POO0S0  |CYTOCHROME C2. 114
Link
Save
Yiew
|Seq5imp|e\-’“iew
TOP PAGE RESULTS | PROJECTS VIEWS |DATABANKS
Launchl
| BlastP
Feset | search SWISS-PROT Info | Myt ficld IﬂxIITeﬂ j
Mumber of entries to
Er ; .
_— l_;':'; STt (A separate muwltinle values by & fand), | (or, | {and not)
Printer Frien append wildcards | AccNumber ~||Poaoot | Panoao
to words W
| AlText =l
combine searches with |AIITE>¢ jl

IAND vI

Mumber of entries to display per

page IE':I :I' retrieve entries of type IEHW 'I

| AlText =
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Blast

e BLAST, or Basic Local Alignment Search Tool, uses the
method of Altschul et al. (J. Mol. Biol. 215: 403-410 (1990)) to
search for similarities between a query sequence and all the
sequences in a database.

e BLAST is a statistically driven search method that finds
regions of similarity between your query and database
sequences and produces gapped alignments of these regions.
Within these aligned regions, the sum of the scoring matrix
values of their constituent symbol pairs is higher than some
level that you would expect to occur by chance alone.
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From here you can start a Blast...

&

Raset | Cregry "[swizsprot-AccHumber: p00001] | [swissprot-AccMNumber: p00020] " found 2
efitties

TOP PAGE | QUERY | RESuLTs | sEssions | vIEws |paTaBanks @ CEED

Perform operation | RootLibs | acc | des |S_l
& on all but selected SWISSPROT CYC HUMAN ||P00001[CYTOCHROME C. 104

' on selected SWISSPROT:CYZ1 EHOPA [|[POO0R0)|CYTOCHROME C2.|[114

|SequenceSimpIe j

Launch

[BlastP = Starting a BLAST Search

.

.

Mutnber of entries to display
pEr page |3EI TI

Frinter Friendlg|
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The Blast Suite of Homology Search Programs

e The four programs perform the following tasks:
blastp compares an amino acid sequence against a protein database
blastn compares a nucleotide sequence against a nucleotide database

blastx compares the six-frame conceptual translation products of a nucleotide
sequence (both strands) against a protein database

tblastn compares a protein sequence against a nucleotide database dynamically
translated in all six reading frames (both strands)

tblastx compares the six-frame conceptual translation products of a nucleotide
sequence (both strands) against a nucleotide database dynamically translated in all
six reading frames (both strands)

=
s -

_Table |. BLAST variants for different searches®

Program Query Database Comparison Common use

..................................................................................................................................................................................................................................

blastn DNA DNA DNA level Seek identical DNA sequences and splicing patterns

blastp Protein  Protein Protein level  Find homologous proteins

blastx DNA Protein Protein level  Analyze new DNA to find genes and seek homologous proteins
tblastn Protein DNA Protein level  Search for genes in unannotated DNA

tblastx DNA DNA Protein level  Discover gene structure
r variant FASTA. Protein-level searches of DNA sequences are performed by comparing transhtluns |
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Where do you want to Blast today?

rop PAGE | QUERY | REsuts | proJECTS | VIEws |DATABANKS < CHDD
BlastP Mame of job: Itemp Database to search: ISWBSPROT -

SWS5-PROT:CYC_HUMAM

Launch| begin |4 1 11 21 31 31 51 ]
_ o GDVEKGKKIF IMKCSQCHTVEKGGKHETGPNLHGLFGRETGOAPGYS YTAANKNEG I TG
Mote: This application 61 21 a1 a1 101
is executed by LSF EDTLMEYLENPKEYIPGTEMIFVGIKKKEERLADL I AYLKKATNE
batch queueing end |4

system. _ILI
Mame of the gqueue is < | »

blast_interactive -m :
sqi-hosts{batch) SWISE-PROT:CY21 RHOPA

begin |y 1 11 21 31 a1 51 ]
select a predefined QD A AKGE AVFKQCHTCHRADKNNVGE ALGGVVGREAGTALGF TTSPLNHNSGE AGLVITO
61 71 51 51 101 111

parametersetto use
|Defaultparametersj end [114

save parameter-set =
narme: I 1| | _r|_|

ENIIAYLPDPNAYLEEKFLTDEGOADKATGITEMTFELANDQOREDVALYLATLE

Feset | :
Cutput Options Search Parameters
Murnber of alignments to show |25E| Filter query sequence [
Mumber of best hits fram a ragion to keep |1EIEI MIBLOSUMEE :I"

Mumber of one-line descrigtions IEUU The E value ITEI.EIEIEIDIZIEI 3
word size IDEfﬁUH "l

Perform gapped alignment

Cost to open a gap IDET&UH 'l
Cost to extend a gap IDEfﬂUH "'|
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A BlastP Result

Feset | Clueny "[BlastP-JobMameitemp_job1]" found 239 entries

[T BLASTP:ermp jobl swissprot 1 CYC HUMAN

Ferarm aperation

*  on all but selected =SW: CYC_HUMAN FOO0OOL CYTOCHROME C.
" on selected Length = 104

Linkl Score = 220 bits (560), Expect = 4e-53

Identities = 1047104 (100%), Positiwes = 1047104 [(100%)
Sauel

Query: 1 CDVEEGEKIFIMECSCHIVEEGGEHETGPNLHGLFGREETGUAP GYEVTAANENEGIIWG &0
Uieul CDVEEGEKIFIMECSCHIVEEGGEHETGPNLHGLFGREETGUAP GV a VT TAANENEGI I
Sbjct: 1 CDVEEGEKIFIMECSCHIVEEGEEHETGPNLHGLFGEETGUAP GYAYTAANENEGIIWE &0

|"‘ Complete entries * j

Query: 61 EDTLMEYLENPEEYIPGTEMIFVGIFFFEERADLIAYLEKATNE 104
Launch EDTLMEYLENPEEYIFPGTEMIFVGIFFFEERAD LIAYLEATIE
dbjct: 61 EDTLMEYLENPEEYTIPGTEMIFVGIFFFEERADLIAYVLEKATNE 104
| BlastP =l

Mumber of entries to display

et
psuge|3|:I "I T BLASTP:temp_jobl_swissprot 2 CYC_MACHKLU

Printer Friendlg|

=80 CWE MACMIT POOOOZ CY¥TOCHROME C.
Length = 104

Jcore = 218 bits (555), Expect = le-57
Identities = 1037104 (99%), Positiwes = 1037104 [(99%)

Query: 1 GDVERGEEIFINECSQCHTVERGGFHE TGPNLHEGLFGRET QAP G ST TAANENKEGCIIWE &0
GDVERGEEIFIMEC S0 CHTVERGGRHETGPNLHEGLFGRET AP GYSYTALANENEGT WG
Sbject: 1 GDVERGEEIFIMEC S0 CHTVERGGFHETGPNLHGLFGRET AP GY SYTAANENEGITIG &0

Query: 61 EDTLMEYLENPEEYIPGTEMIFVGIFFEEERADLIAYLFKATHNE 104

EDTLMEYLENPEEYIFGTEMIFVGIKFEEERAD LIAYLEKATIHE
Fbjcr: 61 EDTLMEYLENPEEYIPGTEMIFVGIFFEEERADLIAYLEFATHNE 104
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Nucleotide Sequence Databases available for Blast |

e nr

All Non-redundant GenBank+EMBL+DDBJ+PDB sequences (but no EST,
STS, GSS, or phase 0, 1 or 2 HTGS sequences)

e month

All new or revised GenBank+EMBL+DDBJ+PDB sequences released in the
last 30 days.

e dbest

Non-redundant Database of GenBank+EMBL+DDBJ EST Divisions
e dbsts

Non-redundant Database of GenBank+EMBL+DDBJ STS Divisions
e htgs

htgs unfinished High Throughput Genomic Sequences: phases 0, 1 and 2
(finished, phase 3 HTG sequences are in nr)

e Drosophila genome

Drosophila genome provided by Celera and Berkeley Drosophila Genome
Project (BDGP).

e Yyeast

Yeast (Saccharomyces cerevisiae) genomic nucleotide sequences
e E. coli

E. coli genomic nucleotide sequences
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Nucleotide Sequence Databases available for Blast i

e pdb
Sequences derived from the 3-dimensional structure
e kabat [kabatnuc]
Kabat's database of sequences of immunological interest
e Vvector
Vector subset of GenBank(R), NCBI, in ftp://ncbi.nlm.nih.gov/blast/db/
e mito
Database of mitochondrial sequences™

e alu

Select Alu repeats from REPBASE, suitable for masking Alu repeats from
query sequences. It is available by anonymous FTP from ncbi.nim.nih.gov
(under the /pub/jmc/alu directory). See "Alu alert” by Claverie and
Makalowski, Nature 371:752 (1994).

Eukaryotic Promotor Database

e (SSs
Genome Survey Sequence, includes single-pass genomic data, exon-
trapped sequences, and Alu PCR sequences.

Klaus P. Schaefer - Bioinformatics and Drug Research - biv103 - 26 May 2003 14
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Th eJ Address I@ hitkp: v mchi, nlm. ik gos BLAST ) j H G'CIL':IglE -I

JLinks [ JURLs [ JAkana [_JBI¥ [ JEBookmarks [ JInfos [ JJournals [ JLitSearch [ |Private [ ]Science

&S NCBI BLAST

Pubhed Entrez BLAST Otlh Taxonomy Structure

MCEBI . . &)

e LS b S By WebsSite Infos - What is BLAST?

e new March 5th 2002: New database linkouts fror BLAST BLAST® (Basic Local Alignment
results. Results of a BLAST search will nowy link sequences from Search Tool) is a set of similarity

the BLAST results page to the MNCBI LocusLink and UniGene

databases. Links to additional databases coming soon search programs designed to explore

all of the available sequence
databases regardless of whether the

INucleotide BLAST ? : )
query is protein or DNA. The BLAST
o Standard nucleotide-nucleotide BLAST [blastn] programs have been designed for
+ MEGABLAST speed, with a minimal sacrifice of
+ Search for short nearly exact matches e .
sensitivity to distant sequence
relationships.
IProtein BLAST ?
el Citee « Standard protein-protein BLAST [blastp]
BLAST course + Search for short nearly exact matches
BLAST tutarial
I Translated BLAST Searches ?
« Mucleotide query - Protein db [blastx]
+ Protein query - Translated db [thlastn]
+ Mucleotide gquery - Translated db [thlast:]
FDF format
ET R Isearch for conserved domains ?

FTF o Search the Conserved Dormain Database using RPS-BLAST
BLAST FTP site + Search by domain architecture [DART]
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Decide first on the Blast Mode

NCB[ nucleotide-nucleotide BLAST

Mucleotide Fraotein Translations

Fetrieve results for an RID

Search

et subseduence Frnmil Tu:u:l

Set subsedUence From: Tn:l

zhoose datahase [Hils -

izhoose database

s N BLASTI |:|r

Mowe: (B8
est_human
est_mouse
est_others
055
Options higs
pat . .
et You have a choice of various
Limit by entrez ME modi j
LEry frito ar selete. :
wECtar x:
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#
Options for advanced hlasting
Limit b I
e grLrEe EZI or select fram] (none) =
Choozefdilter W Low complexite [ Hurman repeats [ Mask for lookup table only I Mask lower case
Expect [10 Here you can set even more
parameters and some variables -
Wiord Size [11 = thus controlling your output results.
Other agvanced | Caveat: inform yourself on
N .
the meaning and effects of
f the various parameters
Format before using them,
. otherwise results may be
Show W Graphical Overview W Linkout @ NCELgi] Alignment = inIHTML = |orrnat . . y
misleading!
Murmber of. Descriminnslmﬂ 'I AlignmentSIED 'l
Alignrment view |F"airwise j
Limit [t by
%E;JE gfuat | or select from (none) =
Expectvalue I I
range:
Layout; |Twu:| Winduwsj Formatting options on padge with resuItS:INDﬂE j

Autoformat I Semi-auto = l

Send results by e- I
mail

"
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In which DataBank will you search?

honse database | nr -

] Qo

est_human

] ESt_I:IthEI'E
Chose from a

gss number of
htgg DataBanks

pat
weast
rrito L
weCior
ecoli r
peb

Drozophila genome
month

alu

dhsts

chromosome [
wijs_anopheles v

Options

Lirnit by entrez
guery
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Inputting your Sequence

7
gacgtatagcatcgattacgatcgtatatgacgcgtacgtgtactatcgatgctatccga;J
tatogtacttatagotagotatatgoatogagotogdodgatgoattatattogatagtat

Search |cgtagoatgactacgtagottagodtatagoatogtagoatatttacgactgtagodosa
tgotageattagotagotagetgtatatogatgotagotagtgoat oo
i
Distribution of 10 Blast Hits on the Query Sequence
et subseduence Frl:um:l T'I'il - - -
|h-1|:|use—|:wert|:| show defline and scores. Click 1o show alignments
Choose database I”r j 1_4415m
0 50 100 150 200

Alignments

i | 17570975 | ref [NG 000621.1| Drosophila melanogaster (Doa) on chromosome 1
Length = 445642

Joore = 35.2 bits (19), Expect = 3.7 Soore E
Tdentities = 22723 (93%) Sequences producing significant aligmments: {bits) Walue
Jtrand = Plus / Minus
gil175709%3 | ref NG 000621.1] Drosophila melanogaster  (Doa)... a8 3.7
gil175371060 | ref NG 000552.1] Drosophila melanogaster (Cdkd... 38 3.7
Query: & agcatcgattacgatcgtataty 30 oi[13511622 |gh [ACO91501.1|ACO91501 Drosophila welanogaster,... 38 3.7
FEETEEEEEr trerererenrd il13129407 | b |AC006170.11 |ACO0G170 Drosophila melanogaster... 38 3.7
fbict: 13031 agcatcgattgogatcgtatatyg 13003 i 13027522 |gb |ACO07854. 4|ACO07854 Drosophila melanogaster,... 38 3.7
i 10727503 | gb |[AEOO3506. 2 |AEQO3806 Drosophila melanogaster ... _ 38 3.7
gi| 7301701 | gh |AEOOS767.1|AROO37EY Drosophila melanogaster o... _38 3.7
gillen30ly0]enk |ALLEIRET.Q|ALLEZ88T7 Mouse DNA sequence from... a8 3.7
gi 43096058 | oh |ACOOSE4Y. 3| ACOOSE4TY Drosophila melanogaster, ... _3a 3.7
m gill14587202db) |APOOD3199.5] Ory=a sativa (Japonica cultiwvar... 38 3.7

Klaus P. Schaefer - Bioinformatics and Drug Research - biv103 - 26 May 2003 19



Sequence Searching and Analysis |

FASTA Format Description

e A sequence in FASTA format begins with a single-line
description, followed by lines of sequence data.

e The description line is distinguished from the sequence data by
a greater-than (">") symbol in the first column.

e Itis recommended that all lines of text be shorter than 80
characters in length.

e An example sequence in FASTA format is:

>gi|129295|sp|P01013|OVAX CHICK GENE X PROTEIN (OVALBUMIN-RELATED)
QIKDLLVSSSTDLDTTLVLVNAIYFKGMWKTAFNAEDTREMPFHVTKQESKPVQMMCMNN
SFNVATLPAEKMKILELPFASGDLSMLVLLPDEVSDLERIEKTINFEKLTEWTNPNTMEK
RRVKVYLPQOMKIEEKYNLTSVLMALGMTDLFIPSANLTGISSAESLKISQAVHGAFMELS
EDGIEMAGSTGVIEDIKHSPESEQFRADHPFLFLIKHNPTNTIVYFGRYWSP

Klaus P. Schaefer - Bioinformatics and Drug Research - biv103 - 26 May 2003 20
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IUPAC Nucleotide Codes

e Sequences are expected to be

represented in the standard
IUB/IUPAC amino acid and
nucleic acid codes, with these
exceptions: lower-case letters
are accepted and are mapped
into upper-case; a single
hyphen or dash can be used to
represent a gap of
indeterminate length; and in
amino acid sequences, U and *
are acceptable letters.

Before submitting a request, any
numerical digits in the query sequence
should either be removed or replaced by
appropriate letter codes (e.g., N for
unknown nucleic acid residue or X for
unknown amino acid residue).

Klaus P. Schaefer - Bioinformatics and Drug Research - biv103 - 26 May 2003

A 2> Adenosine
B>GTC

C - Cytidine
D>GAT

G - Guanine
H>ACT

K-> GT (keto)

M - A C (amino)
N->AGCT (any)

R - G A (purine)

S 2 G C (strong)

T 2 Thymidine

U - Uridine
V->GCA

W > AT (weak)

Y 2 T C (pyrimidine)
- gap of indeterminate length

21
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IUPAC Aamino Acid Codes

e A alanine e P proline

e B aspartate or asparagine e Q glutamine
e C cystine e R arginine
e D aspartate e S serine

T threonine
U selenocysteine

e E glutamate
e F phenylalanine

e G glycine e V valine

e H histidine e W tryptophan

e | isoleucine e X any

e K lysine e Y tyrosine

e L leucine e Z glutamate or glutamine
e M methionine e * translation stop

- gap of indeterminate length

N asparagine
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A Blast Result

results of BLAS T

Distribution of 100 Blast Hits on the Query Sequence

NCBI

BLASTP 2.2.3 [Apr-24-2002]

Peference: [P01013 GEME » PROTEIN (OVALBUMIN-RELATED) gil68737|pir|DXCH .5= 449 E-
Altschul, Stephen F., Thowmas L. Madden, ilejanc Color Key for Alignnent Scores

Jinghni Zhang, Zheng Zhang, Webbh Miller, and Ds <40 A0=510)
"Gapped BLAST and PSI-BLAST: a hew generation c = —
program=", MNucleic Acids Fes. 25:33589-3402.

1_20976 R R A
L 50 100 150 200

RID: 1021293204-020353589-25544

Query= gi|l29295[=p[FOLOLS|0VAR CHICKE GENE X PF
232 letters)

Databha=e: i4ll non-redundant GenBank CDS
translations+PDEB+SwissProt+PIEHPREF
Q22,422 sedquences;) 289,623,403 total

If vou have any problems or dquestions with the
pleaze refer to the BLAST FAQs

Taxonowy reports
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You may want to use the Advanced Options Page

3core E
SJequences producing significant alignments: (hits) Walue
gi129295)sp |P0101S|0WAX CHICE GENE ¥ PROTEIN (OVALEUMIN-EE... 443 e-1zZa
i 129296 | sp |PO1014|0WAY CHICE GENE ¥ PROTEIN (OVALEUMIN-EE... 367 e-101
gi|223299 | prf| [07051724 ovalbumin [Gallus gallus] 293 le-78
gi 230201 |pdb|10VA |4 Chain 4, Ovalbumin (Egg Albumin) >gil2... 293 le-78
gqi129293 | 2p |PO101Z2 |0WAL CHICE Owalbumin (Plakalbumin) (All... 292 Ze-78
gi 15826578 |pdb|1JTTI |4 Chain 4, Loop-Inserted Structure 0£ ... 291 de-78
gi | 808969 [emb | CAAAGEEZ. 1] (VO0333) reading frame [Fallus ga... 290 Te-178
gi|3136338 |gb |AACIEEEL. 1] (AFO64546) ovalbumin [Meleagris g... 285 Ze-T76
i 129294 2p |P19104|0WAL COTJA OWALEUMIN =gi|l04501 |pirl|S1... 281 3e-75
gil76310]1 |emb |CALASE6E5.1] (VOO357) sewventh exon [Gallus gal... 265 3e-70
gi | 4758906 | ref |[NF 004146, 1 (NM_004155) serine ([or cysteine... 205 de-52
gild8le2l|pir] [838962 sSerpin - pig 202 Ze-5l
gi 4526902 [ref |[NF 005015, 1] (NM_005024) serine [or cysteine... 202 ze-5l
qi 6675097 | ref |[NP_053280.1] (MM 009:254) serine protease inh... 201 Le-5l
gi 6018510 | enb |CARDAD3T7,1] (AJOOLE9S) hurpin [Homo sapiens] 198 de-50
i | 5595956 | ref NP 036529.1]  (HM 012397) serine (or cysteine... 137 Se-50
gi 7522623 pik| [JC7118 headpin serine proteinase inhibitor ... 197 Ee-50
i 15214956 | gb |AMHIZE09, 1| AAHIZE09 (BCO12609) Similar to se... 137 7e-50
gi 15988197 |pdb|1JER|A Chain 4, Human Plasminogen Actiwvator... 197 Se-50
gi| 4505595 ref | NP 002566, 1 (MM_002575) serine ([or cysteine... 197 ce-50
gi189545 | gbh |ALRS6415.1] (JO02685) plaswminogen actiwvator inh... lag Je-49
gi|li5Z26846 |ref |[NF 035586, 1] (NM_011456) serine protease in... 194 de-49
qil667E10l | ref |NP_0533282.1] (MM 00%9:256) serine protease inh... 194 Ge-49
gi| 12833752 [ db |[BARZZE50,. 1| (AKO032Z0) data source:MGD, sou... 193 le-4s
gi 4171585 sp [PSOZ229 | TLET PIG Leukocyte elastase inhibitor (... 1932 Je-43
gqi 15826842 |ref |[NP_035582.1] (MM _01145Z) zerine protease in... 131 de-48
il 20345217 | ref|WP 111407.1] (XM 111407) similar to serine ... la9 3e-47
i 20345377 |ref |®P_109319.1] (¥ _109319) similar to EI& [Mu... 1a7 Te-47
gi|l55265845 [ref |NF 0535559, 1] (NM_011459) serine protease in... 187 Qe-47
qil20345219 | ref |WP_110055.1] (¥ 110035) similar to SPISC [... 1a7 le-46
i 18251228 | gb |AALESO09, 1 |AFAZ5083 1 (AF425083) NEZ1E [Mus ... las le-4a
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The Blast Output Parameters |

e Bit Score

oo

Each alignhed segment pair has a normalized score expressed in
bits that lets you estimate the magnitude of the search space you
would have to look through before you would expect to find an
HSP score as good as or better than this one by chance. If the bit
score is 30, you would have to score, on average, about 1 billion
independent segment pairs (2(30)) to find a score this good by
chance. Each additional bit doubles the size of the search space.
This bit score represents a probability; one over two raised to this
power is the probability of finding such a segment by chance. Bit
scores represent a probability level for sequence comparisons
that is independent of the size of the search.

The size of the search space is proportional to the product of the
query sequence length times the sum of the lengths of the
sequences in the database. This product, referred to as N in
Altschul's publications, is multiplied by a coefficient K to get the
size of the search space. When searching protein databases with
protein queries, K is about 0.13. BLAST uses estimates of K

produced before it runs by random simulation
(Altschul & Gish, Methods in Enzymology 266:460-480 (1996)).
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The Blast Output Parameters i

e E Value

There is a probability, for instance 3.3e-160 in the example,
associated with each pairwise comparison in the list and
with each segment pair alignment. In the list, this number
(which means 3.3 x 10(-160)) is the probability that you
would observe a score or group of scores as high as the
observed score purely by chance when you do a search of
this size.

An ideal search would find hits that go from extremely
unlikely to ones whose best scores should have occurred

by chance alone (that is, with probabilities approaching
1.0).
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The Blast Output Parameters il

e N

If you specify ungapped alignments to BLAST, a third
column of data will appear in your output under the
heading N. The number in that column indicates how many
HSPs were involved in computing the statistics for the
sequence. If the number is greater than 1, the scores of
multiple HSPs were combined to produce the result. See
the ALGORITHM topic for more information.
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The Top Hits on the Blast List

I BLASTPtemp jobl 8W CYC HUMAN

FRW: C¥C HUMAN POOO0OO01 homo sapiens (human), and pan troglodytes [(chimpanzee).
cytochrome o. 12/98
Length = 104

Soore = 222 bits (560), Expect = 1le-58
Identities = 1047104 (100%), FPositives = 104/104 (100%)

Query: 1  GDVEKGEKIF IMECSQCHTVEKGGEHETGPNLHGLFGRETGOAPGYSYTAANENEGIING 60
GDVEKGKKIF IMKCSQCHTVEKGGKHRTGPNLEGLF GRETGOAP GYS Y TAANKNEG I TG
Shict: 1 GDVEKGKKIF IMKCSQCHTVEKGGKHETGPNLHGLFGRETGOAPGYSYTAANENEGIING 60
The top hit is the search
Query: 61 EDTLMEYLENPEEYIPGTEMIFVGIKKKEERADLIAYLEKATNE 104 sequence because it was
| EDTLME YLENPRKYIPGTEMIFVGIKKEEERADL IAYLEKATNE included in the DataBank
Shict: 61 EDTLMEYLENPEKYIPGTEMIFVGIKKKEERADLIAYLEKATNE 104

[T BLASTPtemp jobl 8W CYVC MACMU

=AW CYC MACHMU PO0O00Z macaca mulatta (rhesus macagque) . cytochrome o. 11/97
Length = 104

Score = 220 bits (5551, Expect = ge-58

Identities = 103/104 (99%), Positives = 103/104 (99%) The second hit is a sequence

from a closely related species - a

Query: 1 GIVEEGEEIF IMECSOCHTVEEGGEHETGPNLHEGLF GRETGOAP GYITTAANENEGIIWS &0 rnonkey
GIVEEGEEIF IMECSOCHTVEEGGEHETGPNLHGLF GRETGOQAPGYSYTAANENEGI W
Jhjcc: 1 GDVEKGEEIF INKC S QCHTVERKGGEHETGPNLHGLF GRETGOAP GYEYTAANENEGITWG &0

Cuery: 61 EDTLMEYLEMFEEYIPGTEMIFVGIEEKEEERADLIAYLEELATHE 104
EDTLMEYLENPEEYIPGTEMIFVGIEKEEKEERADLIAYLEEATNE
Jhjcc: 61 EDTLHEYLENPEEYIPGTEMIFVGIKEEKEERADLIAYLEEATHNE 104
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An Example further down the list ...

I BLASTPtemp jobl 8W CYC CANAL

FEW:CVC CANAL P53698 candida albicans (yeast) . cybochrome co. 7/98
Length = 102

Soore = 153 bits (382), Expect = l1le-37
Identities = 65/103 (66%), Positiwves = 81/103 (78%)

Juery: 1 GDVEEGEEIF IMECSOCHIVEREGGEHETGPNLHAGLFGRETGOAPGYSYTAANENEGIING &0

iz +EK&z +F +C QCHTVEEG: HE GPHNLHG+FGREA4G A GTSYT ANE EG+ T
abjot: 7 GIEREGATLFETRCLOCHTVEEGGPHEVGPNLHGYFGRESGLAEGYSYTD ANEKEGVEWT &6

guery: 61 EDTLMEYLEMNPEEYIPGTEMIFVGIKEEEEERADLIAYLEEATH 103
E T+ +YLENPEEYIPGTEM F G+EE ++F DL+ YLEEALT+
Abjet: 67 EQTHMADYLENPEEYIPGTEMAFGGLEEPEDENDLVTY. ™aT3 109

Similiarity decreases - gaps appear
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This is not a <homologous> Sequence

I BLASTPtemp jobl SW C3550 CYAPA

=2W:C550 CYAPL P45263 cyanophora paradoxa. cytochrome c-550 precursor [(c550).
11/97
Length = 162

Docore = 33.2 hits (V4), Expect = 0.15
Identities = 30/102 (29%), Positives = 46/102 (44%), Gaps = 177102 (16%)

Query: 3 VEEGEEIF IMECSOCHTVERKGGEHETCPNLAGLF GRETGOAPGYSYTAAMNENECIIWGED 62
V++GE++F c  CH =x KT PN+ GL a T M +
abjoet: 51 VERGERLFNATCGICHV-—-GGITETHNPMNV-GLDSEALALA————— TPPEMN-————— IE 95

ouery: 63 TLMEYLENPEEYIPGTEMIFVGIEKEEEEERADLIAYLEEATHNE 104

+L++¥++NFP ¥  G++ I+ T AD ++ T E
abjoct: 96 ALVDYMENPTIY-DGREEIY-DIHP3IRSADAFPEMENLTEE 135
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The Blast Search Summary Table

[T BLASTPternn johl Statistics

Database: swissprot

Fosted date: Jul 27, 1999 12:35 PH
MNurber of letters in database: 29,085,965
Nurber of sequences in database: 850,000

Lambda K H

0.314 o.137 o.407
Gapped
Larbda K H

o.270 0o.o0470 0.230

Matrix: BLOSTMEZ

Gap Penalties: Existence: 11, Extension: 1

MNuber of Hits to DE: 6714533

Number of Sequencesz: 20000

MNuwrber of extensions: 279396

Nurber of successful extensions: 579

Number of sequences bhetter than 10.0: 139

MNurkber of HSP's better than 10.0 without gapping: 130

Number of H3P's successfully gapped in prelim test: 9

Nurber of HISP's that attempted gappinhg in prelim test: 421

Nurber of HIP's gapped (hon-prelim): 140 All variables used during the
ien@fti DE guezfj” 10429085965 BLAST search are listed in the
ength o atabase:

effective HIF length: 46 Summary Table
effective length of dquery: 58

effective length of database: 25405965
effective search space: 1473545970
effective search space used: 1473545970
T: 11

L: 40

1: 16 | 7.3 hits)

X2: 38 (14.8 hits)

X3: 64 (24.9 hits)

31 42 (21.9 bits)
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You can use a BLAST Site in Japan

/3 BLAST? [origin2] - Microzoft Internet Explorer

J Datei  Bearbeitern  Ansicht  Eavorten Estras 2 |J ol v = @ 3 | @ = @ 0L ¢ | »
J Adiezse IE http: /#blast genome. ad jps j @Wechseln zU
J Links | |Biv |_|Bookmarks | llnfos | Jlntranet | |Jounals || LitSearch | Meetings | [Mews | |Private Eed

g BLAST

GCGCAGGCC

s

basicliocal Alipnment Seanch {iool

BLAST2: Sequence Similarvity Search Served by GenomeNet

Select the program below or use the quick access table:

for comparison at the nucleic acid sequence level

© BLASTN (nucl query vs. nucl DE)

WebSite Infos - IDEAS -
Integrated Database and

% BLASTP (prot. query vs. prot. DB) ¢ TBLASTN (prot. query ws. nucl DB) Extended Analysis System for
Nucleic Acids and Proteins
DBGET/LinkDB: Integrated
Select the database below or use the quick access tahle: Database Retrieval System

% nr-aa (all databases including daily updates) & GENES

for comparison at the protein sequence level

© BLASTX (nucl query vs. prot. DE)

' SwissProt T SwissProt-upd  PIR ' PRF © PDBSTR
|@ Werkniipfung mit ideas. hirnlBblast ’_ ’_ |° Internet

ST
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Homology Search Example

Fig. 1. Two protein alignments. (a) An optimal global alignment of human cytochrome ¢
(105 residues; SWISS-PROT accession number POO001) and Rhodopseudomonas palustris
cytochrome ¢, (114 residues; SWISS-PROT accession number PO0090). (b) An optimal
local alignmenjt of the human cystic fibrosis transmembrane conductance regulator (1480
residues; SWISS-PROT accession number P13569) and Escherichia coli nickel transport
ATP-binding protein NIKD (253 residues; SWISS-PROT accession number P33593). Scores
for both alignments are calculated using the BLOSUM62 amino acid substitution matrix’,
and affine gap costs’ that assign the score —(11 + k) to a gap of length k. The global align-
ment, with score 131, is required to include the whole of the two input sequences and is
constructed using the Needleman-Wunsch algorithm®. The local alignment, with score 89,
involves only those segments of the two input sequences that optimize the score and is
constructed using the Smith-Waterman algorithm®, On the central line of each alignment,
characters indicate identical amino acids and ‘+' signs indicate similar amino acids (i.e. those
whose alignment recelves a positive score).

An Example from the TRENDS Booklet
Results on next Page
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Homology Search

(a)

PO0O001 1 MGDVEKGKKIFIMKCSQCHTVEKGGKHKTGPNLHGLFGRKTGQAPGYSYTAANKNK-~-~GI 58
D KG+ +F OCT + K+ GP L G+ GRK G A G++¥+ N N G+
PO0O090 1 Q-DAAKGEAVF----KQCMTCHRADKNMVGPALGGVVGRKAGTAAGFTYSPLNHNSGEAGL h6
PO0O001 59 IWGEDTLMEYLENPKKYIP=meememoe—————— GTKMIFVGIKKKEERADLIAYLKKATNE 105
+W ++ ++ YL +P Y+ TKM F +  ++R D+ AYL AT +
PO0O090 57 VWTQENIIAYLPDPNAYLKKFLTDKGQADKATGSTKMTF-KLANDQQRKDVAAYL--ATLK 114
P13569 1221 EGGNAILENISFSISPGQORVGLLGRTGSGKSTLLSAFLRLL-~——~ NTEGEIQIDGVS 1273
+ ++ +S ++ G+ + L+G +GSGKS +A L +L T GEI DG
P33593 13 OAAQPLVHGVSLTLORGRVLALVGGSGSGKSLTCAATLGILPAGVRQTAGEILADGKP 70
P13569 1274 WDSITL~=—m————- QOWRKAFGVIPQKVFIFSGTFRKNLDPYEQWSDQEIWKVADEV 1322
L Q R AF + + 4+ + + + K AD+
P33593 71 VSPCALRGIKIATIMONPRSAFNPL-—c——me—mm e HTMHTHARETCLALGKPADDA 116
P13569 1323 GLRSVIEQFP-GKLDFVLVDGGCVLSHGHKQLMCLARSVLSKAKILLLDEPSAHLDPV 1379
L + IE VL +S G O M +A +VL ++ ++ DEP+ LD V

P33593 117 TLTAAIEAVGLENAARVLKLYPFEMSGGMLORMMIAMAVLCESPFIIADEPTTDLDVV 174
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