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Bioinformatics

Common tools, useful databases, and tricks of the trade.
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Today’s Topics

BLAST - Finding Function by Sequence Similarity

GUIDED TOUR - Advanced Tips & Tricks for Using
BLAST

PRACTICAL EXERCISES - The Jurassic Park
Detective Story

Genome Browsers - Accessing Genome
Annotations

PRACTICAL EXERCISES - Three different views
of the BRCAI gene




BLAST

Finding Function By Sequence Similarity




Concepts of Sequence
Similarity Searching

® The premise:

One sequence by itself is not informative; it
must be analyzed by comparative methods
against existing sequence databases to
develop hypothesis concerning relatives and
function.




The BLAST algorithm

® The BLAST programs (Basic Local Alignment
Search Tools) are a set of sequence
comparison algorithms introduced in 1990
that are used to search sequence databases
for optimal local alignments to a query.

e  Altschul SF, Gish W, Miller W, Myers EW, Lipman D] (1990) “Basic local
alignment search tool.” ]. Mol. Biol. 215:403-410.

®  Altschul SF, Madden TL, Schaeffer AA, Zhang ], Zhang Z, Miller W, Lipman D]
(1997) “Gapped BLAST and PSI-BLAST: a new generation of protein database
search programs.” NAR 25:3389-3402.
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Return Formatted Results

Distribution of 26 Blast Hits on the Query Sequence

P75430 Hypothetical protein MG245 homolog (HS31_orf164). 5=46.2 E=be-05

Color Key for Alignnent Scores

<40 40-50 50-80 80-200 . =200

BLAST
server

fetch ASN.1

N_

ASN.1

fetch sequence

BLAST
db




What BLAST tells you ...

® BLAST reports surprising alignments

= Different than chance

® Assumptions
- Random sequences

- Constant composition

® Conclusions

= Surprising similarities imply evolutionary homology

Evolutionary Homology: descent from a common ancestor
Does not always imply similar function |
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Basic Local Alignment
Search Tool

Widely used similarity search tool

Heuristic approach based on Smith Waterman
algorithm

Finds best local alignments
Provides statistical significance

wwywy, standalone, and network clients




BLAST programs

'\ ~ L. h 1 1-" ﬁ
L/CSCIIpLIOI

Compares an amino acid query sequence against a protein
sequence database.

Compares a nucleotide query sequence against a nucleotide
sequence database.

blastx

Compares a nucleotide query sequence translated in all reading
frames against a protein sequence database.You could use this
option to find potential translation products of an unknown
nucleotide sequence.

tblastn

Compares a protein query sequence against a nucleotide
sequence database dynamically translated in all reading frames.

tblastx

Compares the six-frame translations of a nucleotide query
sequence against the six-frame translations of a nucleotide
sequence database.

10




more BLAST programs

Frogram INotes
Contiguous Nearly identical sequences
Megablast — .
DISCOntIgUOUS Cross-species comparison
Automatically generates a position
Position PSI-BLAST specific score matrix (PSSM)
Specific

Searches a database of PSI-BLAST
RPS-BLAST abase o

nucleotide only

protein only




BLAST Algorithm

® Scoring of matches done using scoring
matrices

e Sequences are split into words (default n=3)

* Speed, computational efficiency

e BLAST algorithm extends the initial “seed” hit
into an HSP

e HSP = high scoring segment pair = Local optimal
alignment




Sequence Similarity Searching —
The statistics are important

Discriminating between real and artifactual matches is
done using an estimate of probability that the match might
occur by chance.

We'll talk more about the meaning of the scores (S) and e-
values (E) that are associated with BLAST hits




Where does the score
(S) come from!?

® The quality of each pair-wise alignment is
represented as a score and the scores are
ranked.

® Scoring matrices are used to calculate the
score of the alignment base by base (DNA)
or amino acid by amino acid (protein).

® The alignment score will be the sum of the
scores for each position.




What’s a scoring matrix!?

A C D E F G H—»

4 0 -2 -1 -2 0 -4
o0 9 -3 -4 -2 -3 -3
-2 -3 6 2 -3 -1 -1

® Substitution matrices are used
for amino acid alignments.

® each possible residue

substitution is given a score -1 -4 2 5 -3 -2

-2 -2 -3 -3 6 -3
® A simpler unitary matrix is
used for DNA pairs (+1 for

match, -2 mismatch)

0 -3 -1 -2 -3

-2 -3

«<— T G mM @[ O a M

BLOSUM 62




Aronmtic

Hydrophobic




BLOSUM vs PAM

BLOSUM 45 BLOSUM 62 BLOSUM 90
PAM 250 PAM 160 PAM 100
More Divergent < > Less Divergent

e BLOSUM 62 is the default matrix in BLAST
2.0.Though it is tailored for comparisons of
moderately distant proteins, it performs well
in detecting closer relationships. A search for
distant relatives may be more sensitive with a
different matrix.




What do the Score and
the e-value really mean!?

® The quality of the alignment is represented by
the Score (S).

The score of an alignment is calculated as the sum of substitution and gap scores.
Substitution scores are given by a look-up table (PAM, BLOSUM) whereas gap
scores are assigned empirically .

® The significance of each alignment is
computed as an E value (E).

Expectation value.The number of different alignments with scores equivalent to or
better than S that are expected to occur in a database search by chance.The lower
the E value, the more significant the score.




Notes on E-values

® Low E-values suggest that sequences are
homologous

® Can’t show non-homology

® Statistical significance depends on both the
size of the alignments and the size of the
sequence database

» Important consideration for comparing results across
different searches

» E-value increases as database gets bigger

» E-value decreases as alignments get longer
19




Homology: Some
Guidelines

Similarity can be indicative of homology

Generally, if two sequences are significantly
similar over entire length they are likely
homologous

Low complexity regions can be highly similar
without being homologous

Homologous sequences not always highly
similar

20




® Source: Chapter | | — Bioinformatics: A
Practical Guide to the Analysis of Genes and
Proteins

® For nucleotide based searches, one should
look for hits with E-values of 10-6 or less and
sequence identity of 70% or more

® For protein based searches, one should look
for hits with E-values of 10-3 or less and
sequence identity of 25% or more

21




BLAST Algorithm

® Sequences are split into words (default n=3)

- Speed, computational efficiency

® BLAST algorithm extends the initial “seed” hit
into an HSP

- HSP = high scoring segment pair = Local optimal
alignment

22




How Does BLAST Really
Work!?

® The BLAST programs improved the overall
speed of searches while retaining good
sensitivity (important as databases continue
to grow) by breaking the query and database
sequences into fragments ("words"), and
initially seeking matches between fragments.

® Word hits are then extended in either
direction in an attempt to generate an

alignment with a score exceeding the
threshold of "S".

23




BLAST Algorithm

Query Word (W = 3)
TLSHAWRLSNETDKRPFIETAERLRDOQHKKDY PEYEKYOPRRERENGEKPGSSSEADAHSE

Determine neighborhood

RDQ 16 QDQ 12 EDQ 11 RDN 11 RDB 11 BDQ 10 RDP 10
RBQ 14 REQ 12 HDQ 11 RDD 11 ADQ 10 XDQ 10 RDT 10
RDZ 14 RDR 12 ZD0O 11 RDH 11 MDO 10 RQO 10 RDY 10
KDQ 13 RDK 12 RNQ 11 RDM 11 SDO 10 RSO 10 RDX 10
RDE 13 NP0 11 RZO 11 RDS 11 TDO 10 ROA 10 DDO 9 ...

24




How Does BLAST Really
Work!?

® The BLAST programs improved the overall
speed of searches while retaining good
sensitivity (important as databases continue
to grow) by breaking the query and database
sequences into fragments ("words"), and
initially seeking matches between fragments.

® Word hits are then extended in either
direction in an attempt to generate an

alignment with a score exceeding the
threshold of "S".

25




Query:

Bjok.

BLAST Algorithm

RDQ 16 QDQ 12 EDQ 11 RDN 11 RDB 11 BDQ 10 RDP 10
RBQ 14 REQ 12 HDQ 11 RDD 11 ADQ 10 XDQ 10 RDT 10
RDZ 14 RDR 12 ZDQ 11 RDH 11 MDOQ 10 RQO 10 RDY 10
KDQ 13 RDE 12 ENQ 11 RDM 11 SDO 10 RSQ 10 RDX 10
RDE 13 NDQ 11 RZQ 11 RDS 11 TDQ 10 RDA 10 DDQ 9 ...

1

140

Extension using neighborhood words

greater than neighborhood score
threshold (T = 11)

< o -
TLSHAWRLSNETDERPFIETARRLRDQHK KDY PEYKYQPERRENGEKPGESSEADAHSE 58

TL WRL N +KREPF+E AERLE+QHEKED+P+YKYQPRREE+ K G 8§ D +
TLESGWRLENPGEKRPFVEGAERLREQHKKDHPDYKYQPRRRESVEKNGQOSEPEDGSEQ 137

26




Cumulative Score

Extending the High Scoring
Segment Pair (HSP)

l_elrg[rlf‘f HSP
Jx
Minimum
5 Score (S)
_____ it Neighborhood

Length of Extension Score Threshold (T)
27




}r-quAALﬂﬂdlg.ll PTEN [Takifugu rubripes]|
Length=412

Score = 197 bits (501), Expect = 2e-49, Method: Composition-based stats.
Identities = 95/100 (95%), Positives = 98/100 (98%), Gaps = 0/100 (0%)

Query 2 IVERNERERYQEDGFDLOLTY IYPHNITIAMGFPAERLEGVYRNNIDDVVRFLDEKHENHYKI 61
+VERNERR Y OEDGEPDLDLTY IYPH I IAMGE PAERLEGVY RNNIDDVVRELDSEHENEY KT
Ebject 8 MVERNERRYQEDGEODLOLTY I¥PHITAMGEPAERLEGVYRNNIDDVVRELDEKHENEYKI 67

Query &2 YHLCAERHYDTAKFNCEVAQYPFFEDHNPPFOQLELIKFPFEQN 101
YHNLCAERHYD AKFHCRVAQYPFEDHHNPEPQLELIKFE ++
Ebjct 68 YHNLCAERHYDAAKPHCRVAQYPFEDHNPPOQLELIKPEFCED 107

Score = 843.4 bits (205), Expect = 4e-15, Method: Composition-based stats.
Identities = 60,/103 (58%), Positives = 68/103 (6&6%), Gaps = 327103 (31%)

Query 99 EONEMLEEDEMPHE WV N TP I PG PEEY -~ e e e O 124
EQNEM+EEDEMFHEWVNTEFIPGPEE +
Ebjet 260 EKONEMMEEDEMEHEWVHNTEFIPGPEESRDELENGAVHNHADSQQGVPAPGQGQPQSAECRE 319

Query 127 HNDEEYLVLTLTEndldkankdkanRYFEPHFEVELYFTETVEE 169
+0++¥YL+LTL+KND DEAMNKDEANRYFSPHNFEVEL F+KETVEE
Ebjet 320 ESDRDYLILTLSKHNDRDKANKDEANRYFSPHNFEVELCEFSKTVEE 3162

':rl_-::bIP.P.E'EIJllﬂ.ll m Ftenb protein [Danioc rerio]
Length=28%

Score = 197 bits (500), Expect = 2e-49, Method: Composition-based stats.
Identities = 95/99 (95%), Positives = 98/799 (938%), Gaps = 0/99% (0%

Query 3 VERMERRYQEDGEFDLOLTY IYPHITAMGEFPAERLEGVYRNNIDDVVRFLDSKHENHYKIY 62
VERMERRYQEDGEDLOLTY IYPHI IAMGEPAERLEGVYRNNIDDVVREFLDSKHEA+HYKIY
Ebjet 9 VERNERRYQEDGEDLOLTYIYPHITAMGEPAERLEGVYRNNIDDVVRELDEKHEDHYEIY 68

Query &3 HLCAERHYDTAKFNCRVAQYPFEDHNPPOQLELIKPFEQN 101
HLCAEREYDTAKEFNCRVAQYPFEDHNPPOQLELIKPE ++
Ebjct 69 HLCAERHEYDTAKEFNCRVAQYPFEDHNPPOQLELIKPFCED 107

28




BLAST Algorithm

® Scoring of matches done using scoring
matrices

® Sequences are split into words (default n=3)

- Speed, computational efficiency

® BLAST algorithm extends the initial “seed” hit
into an HSP

- HSP = high scoring segment pair = Local optimal
alignment

29




Credits

® Materials for this presentation have been
adapted from the following sources:

NCBI HelpDesk - Field Guide Course Materials

Bioinformatics: A practical guide to the analysis of genes
and proteins

® Questions! Please contact:

Dr. Joanne Fox
Michael Smith Laboratories
joanne@msl.ubc.ca
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BLAST

GUIDED TOUR: Advanced Tips & Tricks for Using BLAST

32




http://www.ncbi.nlm.nih.gov/BLA

Recent Results =~ Sawved Strategies  Help

FNCEI BLAST Home

BLAST finds regions of similarity between biological sequences. more...

Learn more about how to use the new BLAST design

BLAST Assembled Genomes

Choose a species genome to search, or list all genomic BLAST databases.

g Human O (Oryza sativa O Gallus gallus
o Mouse O Bos tauris o Pan troglodytes
o Rat O Danic reric o Microbes

o Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera

Basic BLAST

Choose a BLAST program to run.

Search a nucleotide database using a nucleotide guery

nucleotide hlast ) : .
- Algorittns: blastn, megablast, discontiguous megablast

Search protein database using a protein guery

rotein blast
protein biast Ajgon’thms_‘ hlastpl pSi-hl:aSt. F]h|'b|aSt

hlastx | Search protein database using a translated nucleotide gquery
thlastn | Search translated nucleotide database using a protein guery

thlastx | Search translated nucleotide database using a translated nucleotide guery

Specialized BLAST
33

News

e BLAST Web Pages
to be deleted June 11th
2007

Az previously announcec

access to the old pages
weill be remowved on June
11, 2007 .

2007-06-01 12:15:00

[£) More BLAST news...

find human sequences
in a database that can
he amplified with a
particular primer pair.

A frecuent use of
nucleatide-nucleotide
BLAST is to check the
specificity of
dligonucleatides for
hyhbridization in PCR. The
goal iz usually to make sure
that the primers will give a
unigue product from the
target genome ar cOMA
population. Because
BLAST is local and




New BLAST homepage

» NCEI/BLAST Home

BLAST finds regions of similarity between biological sequences. more...

Learn rmore about how to use the new BLAST design (beta) Old blast
BLAST Assembled Genomes
Choose a species genorne to search, or list all genomic BLAST databases.

g Human o Oryza sativa B Gallus gallus

o Mouse o Bos taurus o Pan troglodytes

o Rat o Danio reric o Microbes

o Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera
Basic ELAST

Choose a BLAST program to run.

Search a nucleotide database using a nucleotide query

nucleotide blast . ; ;
eente s Algorithina blastn, megablast, discontiguous megablast

Search protein database using a protein guery

protein hlast . } .
Algorithms: blastp, psi-blast, phi-blast

blastx ‘ Search protein database using a ranslated nucleotide query

thlastn ‘ Search translated nucleotide database using a protein query

thlastx ‘ Search translated nucleotide database using 2 translated nucleotide guery
Specialized BLAST

Choose a type of specialized search (or database name in parentheses.)

Search trace archives

Find conserved domains in your sequence (cds)

Find seguences with similar conserved domain architecture {cdart)
Search sequences that have gene expression profiles (GED)
Search immunoglobulins (lgBLAST)

Search for SNPs (snp)

Screen sequence for vector contamination (vecscreen)

Alian two seouences using BLAST (hi2sed)

34
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>01115237380 refTHP_197163. 1] myb Tamily transcription Tactor (MYB43) [Arabidopsis thaliana]
IMGRQPCCDKVGLKKGPWT TEEDKKL I NFILTNGHCCWRALPKL SGLLRCGKSCRLRWINYLRFDLKRGLL
SEYEEQKVINLHAQLGNRWSKIASHLPGRTDNEIKNHWHTHIKKKLRKMGIDPLTHKPLSEQEASQOAQG
RKKSLVPHDDKNPKQDOQTKDEQEQHQLEQALEKNNT SVSGDGFCT DEVPLLNPHETLTDISSSHHHHSN

DDNVNINT SKFTSPSS55S5T S5CI S5WPGDEF SKFFDEMEILDLKWLSSDDSLGDDT SKOGKFNNSTV

DTMHLWDT NDLSSLOMPMNEHDDGF TGNGNGCSRMVLDODSWTFOLL

Submit Query

BLAST
Web Page

Display Results

Distribution of 26 Blast Hits on the Query Sequence

P75430 Hypothetical protein MG245 homolog (HS31_orf164). 5=46.2 E=be-05

Color Key for Alignnent Scores

<40 40-50 50-80 80-200 . =200

Request Results

Return Formatted Results
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Consider your research
question ...

® Are you looking for an particular gene in a
particular species!?

® Are you looking for additional members of a
protein family across all species!?

® Are you looking to annotate genes in your
species of interest!

36




Know your reagents

® Changing your choice of database is changing
your search space

® Database size affects the BLAST statistics

® Databases change rapidly and are updated
frequently

37




Protein Databases: nr

_hoose Search Set

Database INDn—redundantprntein sefUEnces (nr) il| LY
Mon-redundant protein sequences (nr)
Feference proteins (refseq_protein)

COrganism swissprot protein sequences(swissprot) Custorm. .

® nr (non-redundant protein sequences)

= GenBank CDS translations
- NP_ RefSeqs

- Outside Protein :
- PIR, Swiss-Prot, PRF Services

- PDB (sequences from structures) bIaStP

® pat protein patents blastx

® env_nr environmental samples

38




Nucleotide Databases:
Human and Mouse

_hoose Search Set

Database ¥iHurnan genormic +transcript © Mouse genomic + transcript © Others (nr etc.):

| Human genomic plus transcript j [#]

® Human and mouse genomic + transcript default
® Separate sections in output for mRNA and genomic

® Direct links to Map Viewer for genomic sequences

Megablast, blastn service

39




Nucleotide Databases:

Traditional

Choose Search Set

Database

Crganism
Optional

Entrez Guery
Optional

BLAST

Feference mEMNA sequences (refseq_rna)
Feference genomic sequences (refseq_genomic)
Expressed sequence tags (est)
Man-human, non-mouse ESTs (est_others)
Genomic survey sequences (gss)
High throughput genomic sequences (HTGS)
Fatent sequences(paf)
Frotein Data Bank (pdb)
Human ALL repeat elements (alu_repeats)
, Sequence tagged sites (dbsts)
'Whole-genome shotgun reads (wgs)
| Enviranmental samples (env_nt)

Services
blastn
tblastn
tblastx

40




Nucleotide Databases:
Traditional

® nr (nt) o htgs

- Traditional GenBank - HTG division

- NM_and XM _ RefSegs ® gss

* refseq rna - GSS division

® refseq _genomic ® wgs

- NC_ RefSeqgs - whole genome shotgun
¢ dbest ® env_nt

- EST Division - environmental samples

e est _human, mouse, others

Databases are mostly non-overlapping

41




http://www.ncbi.nlm.nih.gov/BLAST/

< BLAST

Home Recent Results

FMCBI BLAST/ Help
Browse BLAST documentation.
Getting Started

B BLAST short course
o BLAST program selection quide:

Saved StrateS

Help

Getting Help

Ermail blast-help
tailing list

Program Selection

Ly

™ - i, e “he P
ﬂ'—u-u-mumﬂﬂ'"’*n"‘i"'i"i,\#\.\'r T tiagel .F\-\.._" N o e o ‘-.,#n*.*'._..f‘ "\«w/

Guide
About BLAST AST information "
O Freguently Asked Questions 0 Download BLAST Software and Databases
o MNCE| Handbook: BLAST 8 [Developer information g
O The Statistics of Seguence Similarty Scores %
o MAR 2004 Web server issue
o NAR 2006 YWeb server issue /
O BLAST glossary
o References {
(“
BLAST News ‘J
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If vour sequence 1s NUCLEOTIDE

Diatabase |Pupose BLAST Program
MEGAELACT : Leam More
Tdentify th (accept batch quenes)
=) E fJUENY SEQUENCE Standard BLAST
Leam More
(klasth)
Hucleotide |Find sequences sumlar to query ||Standard BLAST Leamn More
20 bp or SECUENCE (blastn)
longer i sitni |
e Find simlar proteins to Translated BLAST
tranzlated quetry i a translated Learn More
(thlasts)
database
 [Fodsmdarprotemsto -yt d BLAST
Protem translated query in a protemn Leam More
(blastz)
database
7_20bp [Mucleotide Find primer binding sites of map |Search for short, neatly exact Learn More

shott contiguous motifs

matches
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If vour sequence 15s PROTEIN

Database [Pmpose BLAST program
ldenty the qUETY SqUence of o 4 Protein BLAST
find protein sequences sitnilar to Learn More
(hlastp)
cuery
Drotein Find metmbers of a protemn family
E— of build a customn PSI-BLAST Leain More
posttion-specific score tatrx
15 Find protems smdar to the query |y o7y o7 Learn More
residues or around a given pattern
longer Conserved |[Find conserved domains mthe  [CD-search Learn More
Domaing  ||quety (EPS-BLAST) -
Conserved Find conserved domains inthe  |[Conserved Domain
Domans || 2VEY and identify other proteins  [Architecture Eetnieval Tool Learn More
with sitnilar dotnain architectures (CDARET
Mucleotide Find sunilar pr-::-tm.ns i a Translated BLAST Learn More
— [translated nucleotide database (thlastm)
- 1 ) Protein mearch for peptide motifs wearch for short, nearly exact Leaimn More
restdues matches
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Specialized Database Searches

[a]

thallt =~ &

L33 PR

C— L

g

FLr y
F“_ﬁ . -“\-\\ f-\-""v-
-

. -
e "-\..r

Database |[Pmpose BLAST Program
Fone (ompare the query and second BLAZT 2 Secquences Leam more
— sequence directly —
The MICEL  |MMap the query sequence.
Dralt Determune the genomic Human Genome BLAST Leam More
Hurmnan structure. E—
(FEnome Identify novel genes.
Idap the query sequence.
Mouse Determune the genomic Mouse Genote BLAST Leaim More
(JEROME structure. E—
Identify novel genes.
Idap the query sequence.
Eat Determune the genomic Eat Genome BLAST page Leaim More
structure,
Identify novel genes.
Idap the query sequence.
Fugu Deterrmne the genormc Fumu rubnipes Genome . .
(Pufferfish) ||structure. BLAST page Leam More
Identify novel genes.
Ilap the query sequence.
Mucleotide |Zebrafish ?;jzﬁe the genomic Eeb;’aﬂsh Genome ELAST Leam More
or Frotein Identify novel genes.
Ilap the query sequence.
Arabidopsis |Deterrnine the genomic Arabidopsis thaliana BLAST

Leairn More

R NU—




<, BLAST
>

Home  RecentResults Saved Strategies  Help Welcome joannealisonfox. [Sign Gm]

FNCEI BLAST Homne

BLAST finds regions of similarity between hiological sequences. more...

Old BLAST Web Pages to
be deleted June 11th
2007

BLAST Assembled Genomes s
access ta the old pages wil
be removed on June 11,
2007,

2007 -06-01 12:15:00

Learn more about how to use the new BELAST design

Choose a species genome to search, or list all genomic BLAST databases.

o Human o (ryza sativa o Gallus gallus
o Mouse o Bos taurus o Pan troglodytes More BLAST news...
o Rat B Danio rerio o Microbes
o Arabidopsis thaliana o Drosoplila melanoogaster o Apis mellifera
Basic BLAST Tip of the Day
Choose a BLAST program to run. How to use BLAST to
find human sequences
. in a database that can be
e Eas Search a |.u|-:Ie.-:-t|tIe database using a nugleomle query amplified with a
Algonthrns: blastn, megablast, discontiguous megablast particular primer pair.
|
. 5 i i i A f rit f
Sretar Bl search |1|pt&||1 databasze using |1rpte||1 query IR R
Algonthrms: blastp, psi-blast, phi-blast nuclectide-nucletide
BLAST is to check the
Search protein database using a translated nucleotide query specificty of
oligonuclectides far
thlastn | Search translated nucleotide database using a protein query hybridization in PCR. The
goal is usually 1o make sure
thlastx | Search translated nucleotide database using a translated nucleotide guery that the primers will give &
46 unigque product from the

+mwmamd e ~Fhln




rMCEl ELAST! Mastp suite: BLASTP programs search protein databases using a protein query. more... Rezet page  Bookmark

Enter Query Sequence

Enter accession number, gi, or FASTA sequence &) Clear Cluery subrange &)

TT—~—23157] —

To| ]

Or, upload file | |[ Browse.. | @

Job Title |QDEDET:Achaete-scute homolog 1 (Mash-1)
Enter a descriptive title for your BLAST search i

Choose Search Set

Database £ Swissprot protein sequences(swissprof) 1Y @)

Crganism

it |Enter organism name or id--completions will be suggested |

Enter organism comrmon narme, binormial, or tax id. Only 20 top taxa will be shown. g

Entrez Query | |
Optional

Enter an Entrez query to limit search @&

Frogram Selection

Algorithm @ blastp (protein-protein BLAST)
O PSI-BLAST (Position-Specific lterated ELAST)
O PHLBLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithim s

Search database swissprot using Blastp (protein-protein BLAST)

[]5how results in a new window

¥ Algorithm parameters Note: Parameter values that differ from the default are highlighted in yellow

- 47




Context Specific Help

Choose Search Sst

Database

Crganism
Optional

Entrez Query
Optional

| Swissprot protein sequences(swissprot) v | 2]

Select the sequence database to run searches™against. Mo
BLAST database contains all the sequences at NCEI BLAST
databaszes are organized by informational content (nr, RefSeq,
etc ) or by sequencing technigue MVES, EST, etc). more...

Enter arganism comimon name, binamial, or tax id. Only 20 top taxa will be shown. g

Select from the list or choose "Custom™to enter the name of an organism. The search will be restricted to the sequences in the
database which are from the organism selected.

Enter an Entrez query to limit search &y

You can use Entrez query syntax to search a subset of the selected BLAST database. This can be helpful to limit searches to
molecule types, sequence lengths or to exclude arganisms, more...

48




Limiting Database:

Organism

Crganism
Optional

C Any © Human © Athalisne © Mouse & Custom...

bacter

SEed

ZFB group
GMHES ia (taxid:2007945)
green sulfur telfa (taxid:1090)
ia itaxid: 2}
purple iaan
purple non-sulfur
purple photosynthetic

ia itaxid:1224)
purple photosynthetic bacteria and relatives axid:1224)
purple |

ia (taxid:97E)

relatives (taxid:1224)
ia (taxid.1224)

icteria (taxid: 1 f24)
low G+C Gram-pos) ia (taxid:1239)

taxa will be shown.

4

Organism autocomplete
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Limiting Database: Entrez
Query

Entrez Query

- Iall[ﬁlter] MOT mammals[organism]
Optional

Enter an wwr, to limit search @

X

all[filter] NOT mammals[organism]

50




([ BLAST )

Search database swissprot using Blastp (protein-protein BLAST)

[] Show results in a new window

¥ Algorithm parameters

Zeneral Farameters

Max target
sequences

Short queries

Expect threshold

Woard size

100 v

Note: Parameter values that differ from the defa

Select the maximurm number of aligned sequences to display &

[+] Automatically adjust parameters for short input sequences &

Scornng Farameters

Matrix

Gap Costs

10 e
3 M@
BLOSUMEZ  »

L*]

Existence: 11 Extension: 1

g
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Algorithm parameters: Protein

¥ Algorithm parameters Q Expand
General Parameters

Max target |1|:||:| 1100 =
sequences Select the 10

mber of aligned e acdisplay &

parameters for short inj May limit results

Short queries v Autamatis

Expect threshold Im
\
Word size |3 vl ?)

scoring Parameters \

Matrix |BLOSUMEZ x| ©
Adjust to set stringency
Gap Costs IE:(istence:H Extension: 1 j 2
Compositional | Composition-based statistics —
adjustments

Default statistics adjustment
for compositional bias

Filters and Masking

Filter I~ Low complexity regions &

|
Off now by default. Conflicts with
comp-based stats

52

Mask [~ Mask for lookup table only
[~ Mask lower case letters &
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Automatic Short
Sequence Adjustment

Johb Title: Elvis Lives! Zl;lz::.}t;l—iirlﬁl?lilll-‘l. 1| conserved hypothetical protein [Pseudomonas put

No putative conserved domains have heen detected Score = 18.!

Identities

), Expect = 15305
%), Positives = 5/5 (100%), Gaps = 0/5 (0%)

Your search parameters were adjusted to search for a short input sequence.

Query 1 ELVIS 5§
ELVIS
Shjct 126 ELVIS 130

WAITING

>[ref|ZP 01712512.1] Substrate-binding region of ABC-type glycine be
Request ID 1WSBOFX012 sten [Pseudomonas putida GB-1]
Length=342

Status Searching

Score = 18.5 bits (36), Expect = 15305

Sub Identities = 5/5 (100%), Positives = 5/5 (100%), Gaps = 0/5 (0%)
i g-val 20000

Me=value T ELVIS
Tirng Sbjct 172 ELVIS 176

Word Si 2

) Or IZe >[Cref |XP 001366374.1| E PREDICTED: similar to R7 binding protein [Mc

This Length=257

Matrix PAM30 [ woee - sose
Comp Stats Off werr 1 B

Shjct 69 ELVIS 73

L]
LOW Comp Fllter Off >[Tref|ZP 01711731.1| GCNS-related N-acetyltransferase [Caldivirga ng

), Positives = 5/5 (100%), Gaps = 0/5 (0%)

Length=166
Score = 18.5 bits (36), Expect = 15305
Identities = 5/5 (1l00%), Positives = 5/5 (100%), Gaps = 0/5 (0%)
Query 1 ELVIS 5§
ELVIS
Sbjct 20 ELVIS 24
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Enter Query Sequence

Enter accession number, gi, or FASTA sequence & Clear CGuery subrange &)
Pl | 2215710 sp Q02067 [AESCL1 _MOUSE Achaeste-scute homolog 1 .

{Mash-1} From |:|

MESSGKMESGAGQQPOPPOPFLPPAACFFATAAAAAAAADAAANSANNNNPOAPPQOAPQLS
GGGHE S AAEQDE RO RS S S PELMECERRLNFSGFCTELP OO PAAVARPNERERNEVELVNLG To |:|
PR NFE N S VETL RS AV T I PALQOL LD EHDAVESALFOACYVLEPTISPHYSHD LN SHAGS »

< ' -
Or, upload file | |[ Browse.. | @

Job Title MASH1 BLAST for CBYY
Enter a descriptive title for your BLAST search &)

Choose Search Set

Database { Swissprot protein sequences(swissprof) v @)

Crganism
Optional | |

Enter arganistm commaon name, binomial, ar tax id. Only 20 top taxa will be shown. @)

Entrez Query | |

Optional

Enter an Entrez guery to limit search &)

Frogram Selection

Algorithm & blastp (protein-protein BLAST)
O PSI-BLAST (Position-Specific terated BLAST)
O PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithrm g

[] Show results in a new window

i.| mearch database swissprot using Blastp (protein-protein BLAST)
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~, BLAST
3

My HCBI |
Home Recent Resulis Saved Strategies Help W&Icome joannealisonfox. [Sion D-utl

»NCEI BLAST! blastp/ Formatting Results - T5AMH5J9015 [Formatting options]

Job Title: gi[231571 (231 letters)

Putative conserved domains have been detected, click on the image below for detailed results.

1 o0 100 150 20n 231
e e ——
HLH

Reguest [D T5AMHS.J9015

=tatus mearching

subrmitted at Fri Jun 15 11:04:49 2007

Current tirme Fri Jun 15 11:04:54 2007

Time since subrmission 00:00:04

This page will be autamatically updated in 3 seconds
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A graphical view

Distribution of 100 Blast Hits on the Query Sequence

Mouse-over to show defline and scores, click to show alignments

Color key for alignment scores

=40 40-50 80-200 >=200

| | |
0 40 @0 120 160 200

Query
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The BLAST hit list

Diztance tree of results HEW

o
in
=

sp | POL19S |MYCHN HUMAN @ N-wyc proto-oncogens protein

sp 002365 | ID:E HUMAN DHNA-bhinding protein inhihitor ID-2 [(Inhibhito
sp | F1Z980 [ L¥L1 HIOMAN Protein lyl-1 (Lymphoblastic leukemia-derisw
splQ1l2870 | TCFLS HUMAN Transcription factor 15 (BHLH-ECZ protein)
splP23409 |MYFo HUOMAN Myogenic factor &6 [(MyE-6)

sp | QYRETS1 |EHLHE HUMAN Class B basic helix-loop-helix protein ... .naz
sp|QL57ES[NDF2 HITMAN Neurogenic differentiation factor 2 [(Neuw... Loas

_ g QanET | FIGLA FUMAN, Factop.in the gsrmline sigha (Trgeaoedp... 33.5 0,004

eentk, e

025
025
025
. 037
07

]
n
=

L
n
=

L
n
=
o oo oo o oo ooooocoo

o
i
-1

L
0
in)

o
i
o

L
0
iy |

[
Gequences producing significant aligquments: (giggi ?alﬁe
sp | PSOSSS|ASCL]L HOMAN @ Achaete-zscute homolog 1 (HASHIL) _Zaid Qe-73 IEi
sp | Q99929 [ASCLE HUOMAN Achaete-scute homolog 2 [(Mashz) (HAZHZ) _lon dg-Z2 IE!
Sp | Q9WQE3 [ASCLS HITMAN Achaste-scute homolog 3 (bHLH transcriptio 47,4 OB
sp|Pel=96 |HAND: HIOMAN Heart- and neural crest deriwvatives-exp... 46.6 le-05 [Ei
sp| Q02575 [HEN] HIOMAN Helix-loop-helix protein 1 (HEN1) (Mesci... 40.0 Qe-04 IE!
Weart— atnd neural crest deriwvatiwves-exp... 3559.3 0.001 E
splQ16559 | TALL HIOMAN T-cell acute lymphocytic leukemia-Z protein 35.9 o.00z2 IE!
Sp | Q0Z57Y [HENS HIOMAN Helix-loop-helix protein £ (HENZ) (Mesci... 3.1 L0004 [Ei
sp | P17542 | TALL HIOMAN T-cell acute lymphocytic leukemia-1 prot... 36.6 .01o IE!
sp | FATS25 | IDd HUMAN DNi-binding protein inhibitor ID-4 (Inhibito 35.6 011 IEi
sp | QTRTOT [ S0 HITMAN EBasic helix-loop-helix transcription factor 36.2 L0133 IE!
spl|P1517E2 [MYOD] HIOMAN Myoblast determination protein 1 (Myogenic 36,2 LO15 IEi
sp|QTETS3 | PTF1A HOMAN Pancreas transcription factor 1 subunit... 36.2 015 [Ei
p | P41154|I0] HUMAN DNL-binding protein inhibiteor ID-1 (Inhibito  35.5 LOlG IE!
sp | F153549 [MYFS HIOMAN @ Myogenic factor 5 [(Myf-5) 35.4 L0224 E
G
G
G|
G
G
G
Gh

L L]

kA,




BLAST Alignments

49 |[MYC2 MARMO HN-myc 2 proto-oncogene proteln

Method: Composition-based stats.

Gcore = 35.8 b 4,
= 2 3a/52 (57%), Gaps = 4/52 (7%)

{81}, Expect = 0.1
Identities =

=

52 (42%), Positives
duery 133 ATLEEEVENGAANERMERVETLEEAVOY IRALD - ———-QDLLOEHDAVEAAED 130
TLE+EVE N+E +REV L+ A +X¥+ L JLL E + + A o
TTLEDEVPELVENERAABRVY ILKKACEYVEY LOAKERDLLMERERLOARDT 442

sbhjet 391

Edentical match

positive score

(conservative) Negative or zeroj
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BLAST Alignments

[ lsp | PO4195 | MYCN HUMAN E N-nyc proto-oncogene protein
Length=464d

Score = 35.4 bits (80),  Expect = 0,025, Method: Compozition-based stats.
Identities = 22752 (4d2%); Positiwves = 31752 (EB%Ji Faps = 4752 [7%) i
Query 133 FATLREH?PHﬂﬂﬁgKKHSKHETLRSAHD?IRALD— QLLDEHDAVILAF]

F TLE+HVEP N+E +EV L+ 4 +7+ +LQ QLL E + + & @
Sbjct 401 FLTLEDHVPELVENEEALVVILEFATEYVHSLOAEEHOLLLEEEELOARQD 452

[ |ep| Q023651 IDE HUMAN E DNi-binding protein inhibitor ID-2 [(Inhibitor of DHNA binding
2]
Length=134

Gcore = 35.4 bits (80), Expect = 0,025, Method: Compozition-based stats.
Identities = 19/47 (40%), Positiwez = 29,47 [(6l%), Gaps = 0/47 [(0%)

Muery 129 VNLGFATLREEHOVPNGAANFFMAIEVETLEIAVOITIRALQOLLDEHDAY 175
+ ++ L+E ¥P+  NEE+SF4+E I+ + ¥I Lo LD H +
Gbjct 38 MDD CY SELEELVESIPONEEVSFMEILQEVIDYILDLOQIALDSHFTI 85

[ lsp| P12950 | L¥YL]1 HITMAN E Protein 1lvl-1 (Lymphoblaztic leukemia-derived sedquence 1)
Length=2a87

Gcore = 35.4 bits (80), Expect = 0,025, Method: Compozition-based stats.
Identities = Z2/50 (44%), Positiwezs = 31/50 (62%), Gaps = 050 (0%)

Query 129 VNLGFATLREHVINGAANFEMAEVETLRIAVIYIFALQOLLDEHDAY AL 175
YN Fi LB+ +F +HE+5E E LE &+¥T L +LL + & A4l
Gbjct 153 VNGAFAELRELLPTHFPDRELSENEVLELAMEYIGFLVELLEDOAALLLEDL  =Z0E
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® Similarity

The extent to which nucleotide or protein sequences are
related. The extent of similarity between two sequences can
be based on percent sequence identity and/or conservation.
In BLAST similarity refers to a positive matrix score.

® |dentity

The extent to which two (nucleotide or amino acid)
sequences are invariant.

® Homology

Similarity attributed to descent from a common ancestor.

It is your responsibility as an informed bioinformatician to
use these terms correctly: A sequence is either homologous
or not. Don’t use % with this term!
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BLAST statistics to record in
your bioinformatics labbook

It can be helpful to record the
statistics that are found at
bottom of your BLAST results

6l

Databasze: Non-redundant 3wissProt sequences
Poszted date: Jun 14, 2007 5:55 M
Mumbher of letters in database: 9,119,588
Ihmber of sequences in database: 16,602
Lamhda K H
0.309 0,125 0.352
Fapped
Lanhda K H
0.ze7 0.0410 0.140
Matrix: BLOSUMGEZ
Fap Penalties: Existence: 11, Extension: 1
MNumber of Zedquences: leg02
Mumber of Hits to DE: 1083550
Mumber of extensions: 32000
Mumber of successful extensions: 121
Numher of sequences better than 10: 19

Numher of H3P'=s better than 10 without gapping:

Numher of H3P'=s gapped: 1:2Z1

Numher of H3P's successzfully gapped: 19
Length of cquery: 231

Length of database: 9119585

Length adjustment: 94

Effective length of query: 137
Effective length of database: 75532000
Effective search space: 1035583000
%ffiitive search space used: 1035583000
A: 40

¥1: la (7.1 bits=)

X2t 38 (l4.6 bits)

¥ar oed (24,7 bits)

31: 42 (20.8 bits)

32: 58 (Z6.9 bits)

1]




Sorting BLAST by
Taxonomy

| Welcome joannealisonfox. [Sian Out]

»MCBI/ BLAST! blastp! Formatting Results - TSAMH5.J9015 [Reformat these Results]  [Edit and Resubmit]  [Save Search Strate

Job Title: gi[231571 (231 letters) P Show Conserved Domains

o Your search is limited to records matching entrez query: txid9606 [ORGN].

BLASTP 2.2.16 (Mar-25-2007)

Beference:

altachul, Stephen F., Thowmas L. Madden, aAlejandro 4. Schéffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman
(1997, "Gapped BLAST and P3I-BLAST: a new geheration of

protein databaszse search programs", Hacleic Acids Res. 25:3389-3402.

Beference:

Zchaffer, Alejandro A., L. Aravind, Thomas L. Madden, Sergei
Shavirin, John L. Spouge, Turi I. Wolf, Eugene V. EKoonin, and
Stephen F. Altschul (2001), "ITwproving the aceuracy of PETI-ELAST
protein database searches with composition-based statistics

and other refinements", Nucleic Acids Res. 29:2934-3005.

RID: 75AMHSTSOLS

Database: Non-redundant 3wissProt sedquences
245,584 sequences,; 92,640,715 total letters

If you have any problems or questions with the results of this search
Jease. refen. o, the BLAST FRls

faxonony report
.ﬁﬁﬁrynhgiﬁiéiﬂ?ffggT:L206?IASCLl_HDUSE Achaete-scute homolog 1 (Mash-1)

Length=231
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<, BLAST s =

— : My NCBI

-  Home RecentResults Saved Strategies Help | [Sian in] [Reqister] |

» NCBI BLAST/ blastp/ Formatting Results - VWHEPBD3011 [Reformat these Results]  [Edit and Resubmit] [Sign in above to save your search strategy]

Job Title: gi|231571 (231 letters) P Show Conserved Domains

Tax BLAST Report
Index

o Lineage Report
o Organism Report
o Taxonomy Report
o Help

Lineage Report

Bilateria [animals]
. Coelomata [animals]
Euteleostomi [vertebrates]
. Tetrapoda [vertebrates]
. Amniota [vertebrates]
Eutheria [placentals]
Eunarchontoglires [placentals)
. Glires [placentals]
. Muroidea [rodents]
. Murinae [rodents]
. MUE MUSCUIUE (MOUSE | = ———— 466 22 hits [rodents] Achaste-scute homolog 1 (Mash=1)
Rattus norvegqicus (brown rakt) .eoesess 347 10 hits [rodents] Achaete=scute homolog 1
. Mesocricetus auratus (Syrian hamster) = 50 2 hits [rodents] Neurogenic differentiation factor 1 (HeuroDl})
. Dryctolagus cuniculus (domestic rabbit) = 49 1 hit [rabbits & hares] Heart- and neural crest derivatives-expressed
. HOmo sapiens (Man) =——--—-ceceemmc - ——— 332 25 hits [primates] Achaete-scute homolog 1 (HASHI1)
. Macaca fascicularis (cynomolgus MONkKey) ... 48 1 hit [primates] Neurogenic differentiation factor 6 (HeuroDG6)
BOS TAUTUE (COW) = o o o 135 4 hits [even-toed ungqulates] Achaete-scute homolog 2 (Mash2)
. Ovis aries (domestic sheep) ............. i 50 1 hit [even-toed ungulates] Heart- and neural crest derivatives-expressed
o GALINS gallus (DANLAN] = ———————— 60 B hits [birds] Heart= and neural crest derivatives-expressed
B ) P oat o e A =L 5 1 - B R TR Y e L I T S e 50 1 hit [birds] Myogenic factor 5 (Myf-5) (Myogenic factor 3)
. Xenopus laevis (common platanna) ——-——-——-eccecmeceea- 289 10 hits [frogs & toads] Achaste-scute homolog 1
Hotophthalmus viridescens (red-spotted newt) .... 49 1 hit [salamanders] Myogenic factor 5 [(Myf=5)
Danio rerio (leopard danio) ==ececcccccccccecom————— 298 B hits [bony fishes] Achaste-scute homolog 1a (Fash=-1a) (Pitoitary
Droscphila MElanogaStEl ———-————————————————— e e 74 5 hits [flies] Achaete-scute complex protein TS (Achaete)
Cagnorhabditis elegans (NEMALOAE) ==—cccccccccoooonne—= 64 4 hits [nematodes] Helix=lpop=helix protein &
Organism Report
Mus musculus (mouse) [rodents] taxid 10090
Sp|Q02067 |ASCL]I MOUSE Achaete-scute homolog 1 (Mash=1) 466 4e=131
Sp|035885 |[ASCL? MOUSE Achaete-scute homolog 2 (Mash=2) 103 9e=22
sSp|Q9JIJR7 |ASCL3 MOUSE Achaete-scute homolog 3 (bHLH transc... 75 2e-13
Sp|Q61039 |HANDZ MOUSE Heart- and neural crest derivatives=-... 6360 7Te-09
Sp|P2T792 |L¥L1 MOUSE Frotein lyl-1 (Lymphoblastic leukemia... 53 Be=07




Nucleotide BLAST

» NCBI BLAST Home

BLAST finds regions of similarity between biological sequences. more...

Learn more about how to use the new BLAST design

BLAST Assembled Genomes

Choose a species genome to search, or list all genomic BLAST databases.

o Human 0 Oryza sativa 0 Gallus gallus
o Mouse o Bos taurus o Pan troglodytes
o Rat o Danio rerio o Microbes

0 Arabidopsis thaliana 0 Drosophila melanogaster 0 Apis mellifera
Basic BLAST

Choose a BLAST program to run.

Search protein database using a protein guery
Algonthms: blastp, psi-blast. phi-blast

earch a nucleotide database using a nucleotide guery
Algorithms: blastn, megablast, discontiguous megablast

nucleotide blast

protein blast

blastx | Search protein database using a translated nucleotide query
tblastn | Search translated nucleotide database using a protein query

tblastx | Search translated nucleotide database using a translated nucleotide query

64

Welcome joannealisonfox gn Cut]

News

New Human and Mouse
pre-indexed databases

Human and mouse genomic +
transcript megablast searches now
use a faster, indexed algorithm that
typically reduces run time by bwo
thirds, as compared with standard
megatiast.

2007-09-04 10:55:00

B More BLAST nows...

Tip of the Day

Using Genomic BLAST

Genomic BLAST pages are helpful
because they allow the genomic
context of a BLAST search to be
displayed in the Map Viewer. For
exampla, discontiguous
(cross-species) MegaBLAST against
the human RefSeq transcript for
albumin (NM_000477) can be used to
identify the homaolog in the rat genome.

2 More tips...




Algorithm parameters:
Nucleotide

W Algorithm parameters
General Farameters blastn
Max target m
sequences Select the maximum number of aligned sequences to display @

*Prevents starting alignment in masked region
*Allows extensions through masked regions

(2]

Word size

Match/Misma

)
Scores

Gap Costs tence: 5 Extensigp

Filters and Mz

Filter ow complexity regions @

Masks LC sequence (simple repeats)

1

*Masks species-specific interspersed repeats
*Essential for genomic query sequences

Human

Rodents

Species-specific repeats for: | Human

Mask v Mask for lookup table only @

[T Mask lower case |letters &)

Arabadopsis
Rice
Mammals

Fungi
| C. elegans
A. gambiae
Zehrafish
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nt BLAST: New Output

rHCEl: ELAST! Mastn suite: BLASTH programs search nucleotide databases using a nucleotide query.  more...
Feszet page  Bookmark

Enter Query Sequence

Enter accession number, gi, or FAST AB I 6 8 63 6 Clear Query subrange &

*Crab eating macacgque CDCZ0 mPML Al Flﬂ"ll
A GO GGAGAGTTTAAGAGGCGTAL GO GAGGC GTGTTAAACCCGGTCGRAACTGCAACTIGCT

ACGGGCTCCGCAGGCACCARACTGCARGGACC CCTCCCGCTGCGGGEGTTCCCAT GGCACAAT
GAGAGTGACCTGCACTCGC TGO TICAGCTGLATCCACCCATCCCCART GCACCCCCTGCGCG TDI
GlanaCCCAnGCEa RGO TCAGFCCCFGCCCCCTCACCCATGEGEECCECCAACCFATCCCAC ™

4 | 3

Or, upload file I Browse | 2]

Job Title |Crab eating macague COC20 mRMNA
Enter a descriptive title far your BLAST search @)

—hoose Search Set

Database @ Hurman genormic + transcript © Mouse genomic + transcript ¢ Others (nr etc.);
| Human genomic plus transcript j L2

Entrez Cuery I

Optional

Enter an Entrez query ta limit search &)
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Sortable Results

Separate
Sections for
Legend for links to other resources: [!] ThiGenes GED ne g:& SLructurs Transcript
Segquences producing significant alignments: / and Genome
(Click headers to sort columns) /
NV
Accession Description Sr:;:‘::te SIS:E Quep “ —".raIIEue i?::t Links
Transcripts
MM 001255.1 Homo sapiens COC20 cell division cycle 20 ho 2876 2876 0.0 o7% | [E[ET
Genomic sequUences [zhaw first]
MT 023935.17 Homo sapiens chromosome 9 genomic contig 26292 2520 LT 0.0 05%;
MW 924484.1 Homo sapiens chromosome 9 genomic cont I@ 2a01 LT 0.0 95%
WNT 032977.8 Homo sapiens chromosome 1 genomic ' 428 2002 a5, 9e-117 100%:
My 921351.1 Homo sapiens chromosome 1 geng 425 1 \qo1o 95% 9e-117  100%

Pseudogene on
Chromosome 9

67

Functional Gene on
Chromosome |




Total Score:

Legend for links to other resources: [!] TniGenes

Sequences producing significant aligmments:
(Click headers to sort columhs)

ZEOQ

E Fene

E Structure |I| Map Viewer

All Segments

Accession Description shg:fe — slg:e cu?.rl::'?l;e '.rallzue i?::t Links
Transcripts
MM 001255.1 Homo sapiens COC20 cell division cycle 20 he 2876 2B76 95% 0.0 o7%  [EHET
Genomic sequences [shaow first]
M 021351.1 Homo sapiens chromosome 1 genomic contig 428 2010 5%, 9e-117  100%
MT 032077.8 Homo sapiens chromosome 1 genomic contig . 428 3002 05 5%, 9e-117  100%
MT 023935,17 Homo sapiens chromosome 9 genomic contig | 2629 529 j=E 0.0 95%
MY 924484.1 Homo sapiens chromosome 9 genomic contig . 2601 26 Q4% 0.0 95%

Functional Gene
Now First
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Sorting in Exon Order

>r-ref|NT 032977 .8|H=1l 33153 [] Homo sapiens chromosome 1 gehomic contig, reference assembly
Length=73335825

Feature=s 1
cell dis

Jocore = 4
Identities
Jtrand=Flw

Sort alignments for this subject sequence by:
walue Qoore = nt identity
Zubject start position

OJuery start position

Features flanking this part of subject Sequence:
6169 bp at 5' =side: mwyeloproliferative leukemia wirus oncogens

223 bp at 3' side: cell division cyocle 20
Joore = §9.7 bits (45), Expect = 1le-14
Identities = 51/53 (96%), Gaps = 0/53 [(0%)

Strand=Flus/Flus

Query 965 iQuery 1 AGCGGAGAGTTTAAGAGGCGTALGCGAGGCGTGTTAALC CCGETCGGAACTGC 53
Frrrrrrerrreerrerrrerreer rerreerreert rrrerrrrrrrrnd
Shict  137969bjet 13796530 AGCGGAGAGTTTAAGAGGCGTAAGCCAGGCGTGTTAAAGCCGGTCGGAACTGC 13796582
uery 1025
Features in this part of subject Sedquence: Query Start
Shict 1370 cell division cycle 20

Joore = 412 bits (208), Expect =
Identitiezs = ZZ6/232 (97%), Gaps
Strand=Pluz/Plus=

Se-112
n/z32

(0%

position
Exon order

Defal

Query 73 GGGCTCCGCAGGCACCAACTGCAAGGACCCCTCCCGCTGOGGGCGTTCCCATGGCACAAT 132
l_C)IT Crreerrr rerreerrrerrrerrrerrrrerrr rrrerrrer rerrrrrrrrnd
Shijet 13796755  GGGUTCCOGTAGGCACCAACTGCALGGACCCCTCCCCCTOOGGGCGCTCCCATGGCACAGT 13796514
.................................................. Cuery 133 TCGCGTTCGAGAGTGACCTOCACTCGC TGCTTCAGC TGGATGCACCCATCCCCARTGCAC 192
Frrrerrrrrerrrerrrrrrrrrerrrerrerrre ettt er e e e e e
Shijct 13796515 TCOGCGTTCGAGAGTGACCTGCACTCGCTGCTTCAGCTGGATGCACCCATCCCCALTGCAC 13796574
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Genome “iew Show positions of the ELAST hits in the human genome using the Entrez Genomes MapViewer

Query= gi|679638779 |dbj|ABl68636.1| Macaca fascicularis testis cDMA clone: Qtsh-13692,
gimilar to human CDC20 cell division cycle 20 homolog (8. cerevisiae)(CDC20),

mENA, RefSeg: WM _001255.1.

Length=1696

Distribution of 23 Blast Hits on the Query Sequence

Mouse over to see the defline, click to show alignments

Color Key for alignment scores

<40 40-50 20-200 *=200
Gure |
| | | | | |
0 300 &00 900 1200 1500

Distance tree of results MHEW

Legend for links to other resources: m UniGene E GEO E Gene E Structure E.I-.l Map WViewer

Sequences producing significant alignments:
{Click headers to sort columns)

Max Total ue E Max
Accession Description | score | score | nn?ur::l — value ident
[ Transcripts
gl 4557436 | MM _001255.1 Homo saplens CDC20 cell division cycle 20 homaolog (5. cerevisiae) (C 2830 2830 BRE 0.0 G
| Genemic sequences [show first]
1151467245|NT_023535.17 | Homo saplens chromosome 9 genomic contlg, reference assembly 2673 2673 57 0.0 G50
gl | BSO30471 | NW $24484.1 | Homo saplens chromosome 9 genomic contlg, alternate assembly (bas 2659 2654 TG 0.0 G5,
gl | BESS0243| NW 521351.1  Homo saplens chromosome 1 genomic contlg, alternate assembly (bas 411 2H58 PELTS 2p-111 100%%
gl BES42921|NT _032977.8 |HOomo saplens chromosome 1 genamic contlg, reference assembly 411 2853 Gy Ze-111 100%
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Links to Map Viewer

Genez_seq#X| ContigX]
+ A

e - —

L)

ELoULl

=ymbol o
Elast hit Tdentity=96% 1..53
43597K Elast hit Tdentity=97% 73..304
E Elast hit Tdentity=100% 303..453
435%“: Elast hit Tdentity=98% 451..551
sasoan]) Elast hit Tdentity=96% 549, 676
' Elast hit Tdentity=98% &£79..875
a0 Elast hit Identity=98% 874..970
mm' Elast hit Tdentity=97% 965..120
! Blast hit Identity=98% 1198..132
4302k Blast hit Identity=%8% 1323..14<
MNT 032577.8+
B Blast hit Identity=96% 1442164
43504k
4356 NSk

Chromosome |
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enes_seq x| assm:g_l Symbol 8]
33315Ké
33315Ké
5E517K MT 02293517 +

COC20p
Blast hit Identity=95% 42 1644

ESSISKT
33319Ké

+ v
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Recent and Saved
Strategies

Welcome joannealisonfox. [Sign Out]

rNCBI ELAST/ Recent Results 1
Links to your unexpired BLAST jobs appear below. more... Logl n tO My
NCBI to
Lookup BLAST Job
Request ID:I m Save Sea rCh
Your Recent Results St ra-teg| (SN

(Click headers to sort columns)

Submitted at Request 1D Status  Program Title Qlenath Database Expires at

08-26 18:40 FNREKDEZD12 Done blastp Q02067 :Achaete-scute homolog 1 (Mash-1) 23 swissprot 09-28 06:40 save »
08-26 18:20 FNPT3IVPDO15 Done blastp unknown protein - predict two seperate HSPs 169 nr 00-28 06:20 save »
00-26 15:09 FNBKFCA3D14 Done blasty DinoDMA from THE LOST WORLD p. 135 1435 nr 09-28 03:09 save b
0026 14:57 FMANIGF4015 Done blastn DinoDNA from JURASSIC PARK p. 103 nt 1-1200 1200 nr 00-28 02:57 save =
08-26 12:43 FN31TZKD1S Done megablast  dbj|AB168636| (1696 letters) 1696 Human G+T  09-28 43 save »




Genomic and Specialized
BLAST pages

ELAST Assembled Genomes
Choose a species genome to search, or list all genomic BLAST databases.
O Human O (ryza sativa O Gallus gallus
o Mouse O Bos taurus o Pan troglodytes
o Rat o [Danio rerio o Microbes
o Arabidopsis thaliana o Drosophifa melanogaster 0 Apis mellifera
Specialized ELAST

Choose a type of specialized search (or database name in parentheses.)

search trace archives

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture {cdar)
mearch sequences that have gene expression profiles (GEO)
mearch immunoglobulins (lgBLAST)

=earch for SNPs (snp)

mcreen sequence for vector contamination (vecscraen)

Align two sequences using7E3ILﬂ«ST (bl2=eq)

O OO O oo o o




Service Addresses

General Help 1nfo@ncbir.nIm.nith.gov

BLAST

blast-help@ncbi.nIm_nith._gov

Telephone support: 301- 496- 2475

74







BLAST

PRACTICAL EXERCISE: The Jurassic Park Detective Story
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navigate to:

bioteach.ubc.ca/bioinfo2008

BLAST Assemid led Genomes

Basic BLAST

Specialized BLAST

—

Get the sequences from the

webpage and carry out BLAST

searches '

Can you identify the Dinosaur sequences!?

Search #1:
Jurassic Park
sequence

use blastn

77

Search #2:
The Lost World
sequence

use blastx

Let’s compare
our results




Try some BLAST searches with
your own sequence of interest...

Explore what happens when you
change advanced parameters...




Search #I - blastn against nr

J”HASS“: PAHK ® Most common use

of blastn

‘/Sequence identification

vV Establish whether an
exact match for a

Ml EHA['_ sequence ishalrjadyb
[:HIBH“]" present in the database

//
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}r-quIETﬂEQQSQ|qb|EullEl?G.1| Cloning wector pCM433, complete seguence
Length=8031

Sort alignments for this subject seguence by:
E wvalue Score Percent identitw

Query start position Subject start position

4e-119
40/340 (11%)

Score = 437 bits (484), Expect
Identities = 297/340 (87%), Gaps
Strand=FPlus/Plus

guery 1 CTGECETTTTTCCATACGCTCCECCCCCCTEACCAGCATCACAARAATCCACGE 60
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbjct 7309 GTTTTTCCATACECTCOECCCCCCTEACGAGCATCACAARARTCGACEE 1368

Query 61  ——m—ommeen GETCECCARACCOCACAGEACTATARAGATACCAGGCETTTOCCCOTEEA 110
|||||||||||||||||||||||||||||||||||||||||||||||||

Sbict 7369 TCARGTCAGAGETGECCAAACCCEACAGE ACCAGECETTTCCOCCTEER 7428

Query 111  AGCTCCOTCG-————————- TETTCCEACCCTECCECTTACCGEATACCTETCCCCCTTIT 1640

Sbjct 7429 AGCTCCCTCETGCGCTCTCCTETITCCGACCCTGOCGCTTACCGGATACCTGTCCGCCTTT 74488

Query 16l CTCCCTTCGEEAAGCETEE 0 ——— - —— TGCTCACGCTETACCTATCTCAGTTCGETE 210

Sbjet 7489 CTCCCTTCGEGAAGCETGGCGCTTTCTCATAGCTCACGCTETAGETATCTCAGTTCGETE 7548

Query 211 TAGETCGTTCEGCTCCARGCTGEGCTETGTE - ————————— CCGTTCAGCCCGACCGCTGE 260
CELLLELLELEL LT L IIII||IIIII||IIII||
gbjet 7549 TAGGTCGTTCGCTCOCAAGCTGGGCTGTGTECACGAACCOCOCOCGTTCAGCCCGACCGET 7608
Query 261 AGTCCAACCCGGTAL 300
||IIII||IIII||IIIII||IIII||IIIII||IIII|
Sbjct  Te03 CAACCCGGTAR  T648
Score = 536 bits (5%4), Expect Ge—-149

Identities = 3607410 (87%), Gaps
Strand=Plus/Flus

50/410 (12%)

Query 302 GTAGGACAGCTGCCGECAGCGCTCTGRETCATTTTCGECGAGGACCGCTTTCGCTGGAG- 360

Sbjet 3591 GTAGGACAGETGCCGGCAGCGCTCTGGETCATTTTOGECGAGGACCECTTTOGCTGGAGE 3650

Query 36l ——--—me——— ATCGECCTETCGCTTECGETATTCGEAATCTTECACGCCCTCECTCARAGCE 411
Shict 3651 GOGACGATGATCUGCCTTCOCTIGLEETATICCEAMICITOIACGALLTCOUICARGEE 3710
Query 412 TTCETCACT—————————— CCARACGTTTCGEOGAGAAGCAGGCCATTATCGOCGGCATE 461
Shict 3711 MEIALTGETCCCOCCALCAMACOMICOOEEAARGECACEMMIATEGMIEEEARE 3770
Query 462 GCEGECCGACGCGCTEEECT——— - ———— GGCETTCGCGACGCGAGGCTGGATGECCTTC 511
Sbiet 3771 GeebeieACGleiIddiIacoTcTrcenbbbeTitiiadiiiatiitdiaTidderne 3830
Query 512 COCATTATGATTCTTCTCGOTTOCGG06 - ————————— GCCCGCETTECAGGOCATGOTE 561

Sbjet 3831 COCATTATGATTCTTCTICGCTTCCGGCGECATCGEEATEOCCGCETTECAGGCCATGCTE 3890

Query 562 TCCAGGCAGETAGATGACGACCATCAGGEACAGCTTCAA —————————— CGECTCTTACC 611

Sbjet 3891 TCCAGGCAGCTACATCACGACCATCAGGCACAGCTTCAAGCATCGCOTCCECGGCTCTTACC 3950

Query 612 AGCCTAACTTCGATCACTGGACCGCTGATCGTCACGGCGATTTATGCCGE 66l

Sbjet 3951 AGCCTAACTTCGATCACTGGACCGCTGATCGTCACGGCGATTTATGCCGC 4000
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Search #2 - blastx against nr

® Translating BLAST

programs (blastx,
tblastn, tblastx)

JLook for similar proteins

Jldentify potential homologs
in other species

8l




':»I_-::il-iE_'-lEEEE_'-llrefll:-:l? 390795.1 | EE erythroid-specific transcription factor eryfl [Gallus gallus]

gi|120955|sp|P17678 [GATALl CHICKE [Ei Ervthroid transcription factor (GATA-binding factor 1) (GATA-1}
{BEryfl)} (HF-El DMA-binding protein) (NF-ElA)

gi|212629 |gb|A8a49055.1| EE Ervyfl protein

Length=304
Score = 364 bits (940), Expect = 2e-9%
Identities = 304/318 (95%), Positives = 304/318 (95%), Gaps = 14/313 (4%)
Frame = +1

guery 121 MEFVALGGPDAGSPTPEPDeagaflglgggerteaggllaSYPPSGRVSLVPHADTETLG 300

MEFVALGGPDAGEP TP PDEAGAFLGLGGGERTEAGGLLASY PPEGRVELVPHWADTGTLG
Ebjct 1 MEEVALGGFDAGEPTPEPPDEAGAPLGLGGGERTEAGGLLASYPPEGRVELVPHWADTGTLGE 60

Query 301 TEQUWVPPATOMEPPHYLE]l lgpprgspphpsegpllplssgpppCEARECYVMARKNCGAT 480
TPOWVPPATOMEPPHYLELLOPPRGEPPHPSSGPLLPLESGPPPCEAREC

Ebjct 61 TEONVEPATOMEPPHYLELLOPPRGSPPHPSSGPLLPLSSGPPPCEAREC 114
Query 481 ATPLWRRDGTGHY LCHWASACGLYHRLNGONRPLIRPEERLLVSERAGTVC S 343
ATPLWRRDGTGHYLC ACGLYHRLHNGOHNRPLIRPEERLLVEKRAGTVCS)

Ebqet 117 ATPLWRRDGTGHYLCH-——JACGLYHRLNGONRPLIRPEERLLVSERAGTVCE lad

Query 66l STTTLWRREPMGDPVCHNIRACGLY YELEQVNRPLTMREDGIQTRNREVsskokkrrppg 840
STTTLHWRREPMGDEVC BCGLYYELHOVHRPLTMREDGIQTRNEEVESKGEERRPPG
Ebject 170 STTTLWRREPMGDEVC ACGLYYELEQVHNRPLTMREDGIQTRENREVESKGEERRPPG 226

Query 841 ggnpsatagggapmggggdpsmppppprppaaappQSDALYALGPYVVLEGHFLPfgneggt 1020
GEHNPEATAGGGAPMEEGGDPEMPPPPPPPAAAPPOSDALYALGEVVLEGHPLEPFGNEGGE
gbhjoct 227 GGNPEATAGGCAPMGGGGDPEMPPPPPPPAAAPPOSDALYALGPVVLEGHFLPEFGHESGGE 284

Query 1021 foggagg¥TAPPGLERQI 1074
FGGEGAGGYTAPPGLEPQI
Ebjct 287 FGGGAGEYTAPPGLEPQI 304

Mark was here, NIH
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Credits

® Materials for this presentation have been
adapted with permission from the following
NCBI HelpDesk course materials:

Field Guide Course Materials

Advanced Workshop for Bioinformatics Information
Specialists

e NCBI BLAST

http://www.ncbi.nlm.nih.gov/blast/Blast.cgi
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Genome Browsers

Accessing Genome Annotations &
PRACTICAL EXERCISE: Three Different
Views of the BRCAI Gene
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The Human Genome Project

SN JeNOMe

5

Public HGP Celera Genomics

February 2001: Completion of the Draft Human Genome




In the Genome Race, the Sequel Is Personal

ed the first mapping of a full, or dipkoid, genomsa, made up of DNA inhernted from

sSeptember 3, 2007

Ehe New Pork Times
DECODING HIMSELF A team led by J. Craig Venter, above, has finished the first mapping of a full, or diploid, genome, made up of DNA inherited from both parents, The genome is Dy, Venter's own,
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Technology
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What is Bioinformatics?

understan-
- dingofa

SiQhah‘ng Netwo*®
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maps.google.ca

Joannealnsonroxi@gmaill.com | MYy Erofie | saved LoCauons | Help | My ACCOUNT | =1gn ou

Web Images Groups MNews Maps Scholar more »

oogle ke
Maps Canada Search the map | Find businesses | Get directions

J Search Results | | My Maps |

5] Text View Eal Map View

Results 1-10 of about 6,156 for coffee near 2185 E
Mall, UBC, BC V6T - lodity search
Categories: Coffee Retail, Coffes Houses

' Original Beanery The - more info »

2706 Fairview Crescent, Vancouver, BC VBT
2B9
(604) 224-2326 - 0.7 kim £
Category: Coffee Houses

Starbucks Coffee Co - more inio
6180 Agrenomy Read, Vancouver, BC VBT
123

(604) 221-6434 - 0.4 km SE

Blue Chlp Cookies - more info »

6138 Sub Boulevard, Vancouver, BC VBT
2A5

(604) 822-6999 - 1.4 km NE

Category: Coffee Houses

Starbucks Coffee Co - more info »

5761 Dalhousie Road, Vancouver, BC VBT
2H9

(604) 221-0200 - 0.5 km E

, Salt Spring Coffee - more s »

6308 Thunderbird Blvd, Vancouver, BC VBT
124
(604) 221-6400 - 0.6 km =

Starbucks Coffee Co - more info »

4580 10th Avenue West, Vancouver, BC VER
201

(604) 222-1456 - 2.8 km E

European Crepe Cafe - more info »
4544 West 10th Avenue, Vancouver, BC VER
201

JEAAL N4 ADAR T O e

|2 185 East Mall, Vancouver, BC

Search Businesses |

Print (= Email == Link to this page

)

Wmumbia

University of
British Columbia

University of
British Columbia

90




et’s Look at the Human Genome...

UCSC Genome Browser on Human May 2004 Assembly

move[ ££< ][ << ][ < ][L][ > ][ >y ]zoomin[ 1.5 ][ 3x ][ 10x ][ hase ]z{:-om out[ 1.5x ][ 3 ][ 10x ]

posthion (chr?:127.471,196-127.495,720 jump || clear | size 24,525 bp.

che? (ozz. 0 [TV W W 4 B |

Ease Fosition 1274758608] 127450888] 127455086] 127436884] 127435806]
$TE Markers on Genetic (blued and Radiation Hubrid ¢black) Maps

ETE Markers
Gap Locations

]
_J Gag
J kKhnown Genes (Mow 22, 84) Based on SWISES-FREOT, TrEMEL, mREMA, and EefIeq
LEF ——
Consensus COS
J CoOE ——8
RefIey Genes
J FefIeq Genes ]
Aceliew Gene Models MWith FI'It —Zplicing
J ACemk 1y Genes [
Human mEHAS From GenBank
U43653 5 ]
BC A5 8338 ik ]
BCOEa32S § " ]
BCOEa452 ¥ |
BGAEIS2T ¥ |
AF 885125 =1
D49457 s
| | 15915 s
Humah ESTsS That Hawe Been Sp11ced
J Spliced ESTs

Hufl:h1mprDusefRathc\ngh1ckfFuguf2F15h Mu1t1z FI'|19F|IT|E'F|1.'S & Conserwvartion

ey 0]
'309.- [ IS 1T __I Il [0 11 l-_ -I_IIII- -I
mouse
rat il - -
chicken

fugu
Zebrafish

] imple MHucleatide Folumorphisms (SHF=)
0TI I L 11 A | Il IIIII e e et II - ni [ I
J Eepeating Elements by RepeatMasker
RepeatMasker ||l 1 IENEI | H I/ EN N [Nl N i1 Nl nm [

Click on a feature for detals. Click on base posttion
move start move end

20 to Zoom m aropnd cursﬂ Chck on left mim-buttons 20

for traclk-specific options.




Objectives

® By the end of this module:

‘/You will be able to describe the following
concepts: genome annotation, genome builds, and
genome browsers.

s/You will view the genomic location that contains
the BRCAI gene in the human genome using three
different genome browsers.

s/You will be able to compare and contrast the
UCSC, Ensembl and MapViewer systems for
visualizing genome information.
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Genome Browsers

® What is a Genome Browser?

- System for displaying, viewing, and accessing
genome annotation data

® Genome annotations = knowledge attached to raw
genome sequence.

- Annotation information comes from many
different sources

v Computational pipelines
v Research groups

v Databases 93




The “Neopolitan Ice Cream” World
of Genome Browsing:

e UCSC Genome Browser
_Hr,;._.r.--i?'_
http://genome.cse.ucsc.edu/ ="
b

® Ensembl

http://www.ensembl.org/

e NCBI Map Viewer

http://www.ncbi.nlm.nih.gov/mapview/

94




The underlying data is

common for all three

“flavors” of Genome
Browsers.




e NCBI, UCSC and Ensembl use the same
human genome assembly that is generated by
NCBI

- release timing is different between sites.

® Note the version of genome assembly to
which you are referring

- available precomputed info and locations of
features will be different between different
assemblies.
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Let’s compare the view of
the BRCAI gene in all
three genome browsers.




Viewing the genomic region
containing BRCA|

® Common features:

s/Coordinate system is based
on the build

s/Zoom in and out

‘/Annotations displayed — ie.
Gene features

98

® Major Differences:

‘/Each Browser has a very
different look and feel

‘/Annotation information
displayed differently

‘/ Different ways to navigate
through the information




http://genome.cse.ucsc.edu/

LJCSC Genome Bioinformatics

Genomes - Blat - Tables - Gene Sorter - PCR - VisiGene - Proteome - Session - FAQ - Help

About the UCSC Genome Bioinformatics Site

Welcome to the UCSC Genome Browser website. This site contains the reference sequence and
working draft assemblies for a large collection of genomes. It also provides a portal to the ENCODE
project.

We encourage you to explore these sequences with our tools. The Genome Browser zooms and

scrolls over chromosomes, showing the work of annotators worldwide. The Gene Sorter shows
expression. homology and other information on groups of genes that can be related in many ways.
Blat quickly maps your sequence to the genome. The Table Browser provides convenient access to
the underlying database. VisiGene lets you browse through a large collection of i sime mouse and
frog images to examine expression patterns. Genome Graphs allows you to upload and display
genome-wide data sets.

Click on
Genome

Browser
link

The UCSC Genome Browser is developed and maintained by the Genome Bioinformatics Group, a
cross-departmental team within the Center for Biomolecular Science and Engineering (CBSE) at the
University of California Santa Cruz (UCSC). If you have feedback or questions concerning the tools
or data on this website. feel free to contact us on our public mailing list. To view the results of the
Genome Browser users' survey we conducted in May 2007, click here.

VisiGene

Proteome News News Archives b

Browser .
To receive announcements of new genome assembly releases, new software features, updates and

Utilities training seminars by email, subscribe to the genome-announce mailing list.

Downloads gr:ﬁa:ét 2008 - Additional Job Opening with UCSC Genome Browser
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Home Genomes Blat Tables Gene Sorter PCR FAQ Help

Human (Home sapiens) Genome Browser Gateway

The UCEC Genome Browser was created by the Genome Bioinformatics Group of UC Santa Cruz,
Software Copirright () The Regents of the University of California. All rights reserved.

image width

posttion or zearch term

“artebrate * || Hurnan ~ || May 2004 v JBRCAT

clade genome assembly

Click here to reset the browser user MIEILACE 26

[ add your own custom tracks ][ configure tracks and display ][ clear |y

About the Hunan May 2004 (hgl7) assembly (sequences) !

The May 2004 human reference sequence iz based on NCBI Build 35 and was produced by the International Human Genome Se S ea r’c h fo r’

Sample position queries B R C ﬁ I .
’

A genome postion can be spectfied by the accession number of a sequenced genomic clone, an mEMNA or EST or 5T5 n
chromosomal coordinate range, of keywords from the GenBank description of an mENA. The following list shews examples

humnan genome. See the User's Guide for more information, N Ote Sa m P I e

Request: Genome Browser Response: e r. e S
che'7 Displays all of chromosome 7 q
20p13 Displays region for band p13 on chr 20

chr3:1-1000000 Displays first milion bases of chr 3, counting from p arm telomers

D1632046 Displays region around 3T marker D16353046 from the Genethon/Marshfield maps. Includes 100,000 bazez on each side as well
EH18061;EHE0175 Displays region between STS markers EH1E061,EHE0175. Includes 100,000 bases on each side as well

A A205474 Displays region of EST with GenBank acceszsion AA205474 i BRCAL cancer gene on chr 17
ACO0E101 Displays region of clone with GenBank accession AC008101

AF0BE311 Displays region of mEA wath GenBank accession number AF083811

IENF Dizplays region of genome with HUGO Gene Nomenclature Comrmittes identifier PEITE
Nk 017414 Displayvs the region of genotne with Eefeq identifier M 017414

MNP 059110 Dizplays the region of genome with protein accession munber IP_059110

pseudogene mEMNA  Lists transcribed pseudogenes, but not cDMNAs
1.

PR, (SRR, . | N TIPS 5T Y S TP /SRR [, [ FRRPS, M
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Known Genes

The Search Results

Known Genes f‘

egarly onset isoform #

BRCAL1 (WM 007305) at chrl7:35449540-38530984 - breast cancer 1, i
BECAL (NM 007304) at chril?:38449840-38530994 - bresst cancer 1, early onset isoform 3
ERCALl [(NHM 007303) at chrl?:35449540-538530994 - hreast cancer 1, early onset isnfnrmli
ERCAl [(NHM 00730Z) at chrl?:35449540-538530994 - bhreast cahcer 1, early onset isoform %
ERCALl [(NHM 007301) at chrl?:35449540-55530994 - bhreast cahcer 1, early onset isoform
ERCA1 [(NM 007300) at chrl?7:35449540-538530994 - hreast cancer 1, early onset isoform
ERCA1 [(NM 007299) at chril?:35449540-58530994 - hreast cancer 1, early onset isoform
Rafen Ctaes 13 2 ERCA1l (MM 007295) at chril7:35449540-35530994 — breast cancer 1, early onset isofor
BERCALl ([(NM 007297) at chr13:38449840—38530994 - breast cancer 1, early qgggt izofor
BRGEIAFT T 7295) at gl 3449840385306 T regst cpnoer 1, @ PR

e Many BRCAI isoforms
V" All located on chr |7

Alias of STS Marker

EECKL a8 uhitibesamann-denimiy - (AFRTEAN)

e v same chr coordinates

v different gene structures

o,
BEae T

= 101




Home Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl NCBI PDF/PS Session Help
UCSC Genome Browser on Human Mar. 2006 Assembly

move <<< | << | < | > | >> | >>> |1ﬂ(}mill 1.5x | 3x | 10x | base |zﬂ(}m{}ut 1.5x | 3x | 10x |

position/search Ichrl?:38,449,840—38,530,994 jump | clear |sizc 81.155 bp. configure |

|chr‘1? coel S [ N el 2| il 2 FRERE

] chir17: | 3546eee8a] S547eees] ss545eeca] S540eece] Z5Seaces] 35S1eeee] S5S52eeee] S55Seeen]

LZEC Gene Fredictions Based on Eeffed, UniFrot, GenBank, and Comparative Genomics
BRCAL L H 1
BRCAL [m
BRCAL m
BRCAL m
BRCAL m
BRCAL m
[ERCALIL
BRCAL m
BRCAL m
BRCAL m
ERCAL m
BRCAL m
BRCAL m
BRCAL m

i i o

1.,-'-.-1- l l-n-n-lllll

ERCAL

Erch1
ERCAL
RE"FSE'IH GE'FIE'S

]
T
Gene CD]'lE'Ct i0n FuH DRF ITIRNHS
AL { -+
Hum A mRNHs From GenBank
] ]
T

- iIEEIIIIIIIII o cnfs ol

Eefieq Genes

ian

=
ot
=
=
il

EC115837 §

1 1 (I 1 1
T T T } T T T

HLrIITIE!I"I ESTS That Hawe BE‘E‘I"I SEI lTiced
[ } 1 [ 1 1
L] i T H+ T T
Uer‘tebr‘ate gl¥} 1t iz Al 1gnment & F‘haStCDHS Cnnser‘vat ion (23 Zpecies)

- CDHS“u]LL..JLu. ul imh LuLu“LLhJ.ou“MA_L Ll J vk ]1_“

Human mEMHAS

et

1 [ |

Epliced EET=s B

]
1
}
4

Fhesus IR

Maouse E HE=HIHE T I -0 - 1 =
Dog FHETH-THHR TR — R ﬂiHIIIIIhII-I.-IIﬂ:I-ZIHI:H:HHIHIII:I:-:I:-
Heor=e T I-MEH -1 00— - 0 10— T - - -
Armad 11 TTHHHE-1 _ﬁﬂwm
QRO SSUn =IH=H —H——=1ll——HIm—I"41 - N
Flatupus 3 ==]] [ === 1
Lizard Fl | [ 1—}
Chicken HRTI ! }

A_Tropicali=s
Stickleback

12 Mucleotide Folamorphisms

img
QWscieﬁIﬂ“llﬂl“lulﬂﬂl”"mﬂlmm MIIlﬂmmﬂﬂmmmnﬂﬂ”ﬂm“lmmHWm.MHHMIMHm 1l
[al=F)
Fepeattasker | I |1 (10 DIRN DEEID IIIIIII I IIII III IIII I IIII III III IIIIIII IIIIIIII |01 001 TWHT (T

(I |

mOVESAT | oo around clrsor. Click gayibiue barson | Tio
ﬁ | left for track options and descriptions. ﬁ |
default tracks | hide all | add custom tracks | configure | refresh |

TTeoa Aarm Arsree aamteala halas: ced caocsce safocobh fa aléae foaal-o Aicmlasoad
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Two tasks

® What genes are on either side of BRCAI on
chr |77

® Can you figure out how to download the
genomic sequence for the BRCAI region?
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Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl NCBI PDFIPS

Help

Home

ert7 coet oty I TEENPIT 34Giia

Base Fosition FE4SARAA] FECECLLL
Gap Locations
Gap
! | UCSC Known Genes (June, @5 Bazed on UniFrot, RefIed, il GenBank mEMA
WATL o BRCAL I X
° i RHD2 4 ERCAL 1
ERCAL 1
oom in
i BRCAL F---t4
ERCAL I
BRCAL |
H ERCAL =
ERCAL |-
ECO72415 Mepeot + D teed
H UE4585 4= + H=f=d--4 A
[EEREA t =4 il
H Aras54539 I

Click on a feature for details. Click on base position

Home Genomes Genome Browser Blat Tables Gene Sorter PCR FAQ Help

Get DNA in Window D N A I i n I(

Get DNA for

Position [cht17:38.451.220-38.630.831 | DOWﬂ I Oad

Note: if you would prefer to get DA for features of a particular track or table, try the Table Browser using the cutput format sequence. S e q u e n C e

Sequence Retrieval Region Options:

Add Dlextra bases upstream (5 and Dextra downstream (37

Note: if a feature is close to the beginning or end of a chromosome and upstream/downstream bases are added, they may be truncated in order to avoid extending
past the edge of the chromozome.

Sequence Formatting Options:

® All upper case.

O All lower case.

CMask repeats: @ to lower case O to N
[OFeverse complement (get '-' strand sequence)

[ get DMNA ][ extended case/color options ]

Note: The "Iask repeats” option applies only to "get DIA", not to "extended casel/color options”.
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= | ogin or Register
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Help & Documentation

® 5Setting up an Ensembl
Website

= Data Downloads

e
"
= About Ensembl S
= Using Ensembl 2
Ensembl Archive e
[ X ] ]

2l Mo neasdione. raleass.. . e B

C|IC|( on Human

_ﬂ_, L
> ':ﬁhQEr EMBL-EBI

Y

=)

icrocebus

murinus

- g

Search:

Ensembl tools

Ahnut Fneamhl

Search Ensembl

All species s+ for

£.g. mouse chromosome 2 or rat X:10000..20000 or human gene BRCA2

Ensembl 48 Prel species

Popular genomes - Log in to customize

[
Start a sequence search — i i{q‘;ﬁfﬁfm
Search Ensembl for nuclectide and 4 '
peptide sequences with BLAST and
SSAHA. . MGUSE

; NCEBIm37 | Vega
Mine Ense o

rmation from the Ensembil
atabase and export sequences or tables
in text, html, or Excel format with

Zebrafish
BioMart L

Zv7 |Vega
Customise Your Ensembl —

Register with Ensembl to bookmark your
favourite pages, customise your home
page and much more!

All genomes

-- Select a species -- :)

Fetch data with the Ensembl APl —
Learn how to extract data from the
public Ensembl database with this
tutorial.

Other pre-build species are availakle in Ensembl Pre!

Ensembl headlines: Release 48
{(December 2007)
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Your Ensembl

= | ogin or Register
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Help & Documentation

= Data Downloads

= Setting up an Ensembil
Website

= About Ensembl
= Using Ensembl

Ensembl Archive

! View previous release
of page in Archive!

&! Stable Archive! link for
this page

EMEL-EBI

Microcebus

_IRUriRuSs

Explore the Homo sapiens genome

Search Ensembl Homo sapiens

Search:

e.q. chromosome X or 12:10000..200000 or BRCAZ

Karyotype About the Human genome
Click on a chremesome for a closer view Assembly
| This release is based on the NCBI 36
- @ T assembly of the human genome
[November 2005]. The data consists
i i of a reference assembly of the

=T
X I

A
W

complete genome plus the Celera
: WGS and a number of alternative
assemblies of individual haplotypic
chromosomes or regions.
& 7 g a

Full list of assemblies

The International Human Geneme Sequencing
Consortium have published their scientific analysis of
the finished human genome.

b Mature 431, 931 - 945 (21 October 2004)

» WT Sanger Institute Press Release

Annotation

Since release 38 (April 2008) the gene annotaticn
presented has been a combined Ensembl-Havana
geneset, which incorporates more than 18,000 full-
length protein-coding transcripts annotated by the
Hawvana team with the Ensembl automatic gene build.

The human genome sequence is now considered
T e ata o - LI A | a B N R T [ TR
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6’.’ Ensembl H UMan searcitliew

Search efHuman: | Anpthing w ||

ey ALT3BT2215.1 44776 &

Aug 2006

[R] Feature type
ﬂHonm sapiens {13)
[R] Species

R Gene (13)

Exalead Help

o restrict to a categony click on the
ame of the categony.

o reset 3 categony click on the "@' or
zname.

Use Ensembl to...

= Fun a BLAST search
m_searchEnsemhl

o exclude a categorny click an the "E'.

Ensembl text search

|br|::a1 |[ Search

Your gquery matched 13 entries in the search database. Wiewing hits 1-10
12

Eut:-emlﬂiene ENSGOO000012048 [C [\ntig\fiew]
Ensemil gene ERSGO000001 2048 haf 8 transcripts: ERNSTO0000309486, EMNSTOO0003463148, EMSTO0000351 66E, ENSTIIIEIEIEII
1, ERSTOO00035TES, ENETDDDDDSEQETD and associated peptides: EMSPO0D000O01 377

ErMESRPO 246907, EMSPOO0O03 EIEISE, ERSPO000O0312236, EMNSPO0000326002, EMEPO0000333007, ENSPOOOON3S02E3
Breast cghiter type 1 susceptibility protein (RIMG finger protein 53, [Source:UniprotSWISSPROT AccP383598]

The gegk has the following external identifiers mapped to it

AffwrmgMicroarray Focus: 204531 _5_at

Affrgf Microarray HCOG110: 1993 _s_at, 604_at
) w Microarray HuGeneFL: LY8333_cds1_at, UG4305_s_at
i Microarray U133 211891 3 at, 0221815932 _3p_a_at, 96552300 _3p_a_at, 204521 _s_at
i Microarray 95 1993 5 at, G04_at, 33724 _at
ilent CGH:A_T4_P13377T, A_T4_P139703, A_14_P135846
Anilent Probe: A_32_P180603, A_32_P405351, A 23_P207400
cohe CCcOS11458 BRMEA3 CCDS11457.1, CCDB11455 CCcDS114601, CCD3114487, CCDE1145841, CCDE11460, CCDE114

Click on
ENSGO00000012048

3114453, CCD51 14581, CCD51 14531, CCD51 14561, CCD51 1454, CCD51 1445
180457 AFGOTOYT, DQ190456, YO8YEY, DRZ299331, DRZ299329, DO190452, D289328, D259
037, AY0934093 DO190454 AFG0T0YE, AFO0S06S, DO299324 AY093487 AY093485 D@29930
99320, DE2E93ME, 37574, DO299325, D1 45822, DR299308, LVEE33, DR145824, AY093492, D,
41, DE299319, AF2848312, UE1268, D167 3T, DR299315 AYT51490, DQ190451, AY0934590, AY

:1242!3 D145523, AY093485, LN 4680, DQ190450, DQ299306, DQO299326, DQEQQSEE AYSD#E#T{

W*\m £ W W S

Docs and downloads

© Information

© What's New
© About Ensembl
© Ensembl data

HCTIOE TIE, T TS 828 TETd5825, DO299307, Da2E59314, AYTEIEQH C2299311, 0299313, AFS0Y0TE, DQ299323
EntreziGene: RMFS3, 672, BRCCH

GO GO0007098, GO:0045786, RNFS3, GO:O006260, GO:0042127, GO:00057 37, GO:0050681, GO:00055145, GO:00457 39, GOk
GOO0007a3, GO000A35S, GO:000a622, GO:000006T, GO:000007a, GO:0016481, GO0003684, GO:00001481, GO:0046600, G
G005 298, GOO0TRAEYT, GO0030521, GO:O0083Y2, GO0045893, GO:00158631, GO:0004553, GO0006347, GO:0006974, GO,
GO0008630, Go:0005634, GO:O006281, GO:000581 3, BRCCT, GO:0009048, GO:000484 2, GO:0046872, GO:0008274, G000
GO0042981, GOO0007049, GO:0006978

HGMC Symbol: |BRCAT), 1100

lllumina: Gl_G552306

O sSoftware e,
e amema IF'I IF'I ARFTL EMFA3, IPID 2 gty [PI0N185292, IFI 27268, W“J‘.TETB IPIQD21: 20037
LB, } - 1 }7 - gttt IR 5, |PIQONZ T I6E. 348 1 T _,55{1

EEF-T Y o
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~
Search efHuman: | Anything b | | T

2.0 ENSG00000193451, ENSG00000190111

e / Ensembl Huma

Oct 2005

Geneliew

ENSG00000012048 Gene Report for ENSG00000012048

BECAT (HGHC Symbal 100 (to wiew all Ensembl genes linked to the name clide here)

This gene is a member of the human CCDS set CCDE11443, CCDS11454, CODS114585, CCDE11446, CCDS11457,
CCDS11458 CCDE11458, CCDS11460

Gene information
Gene splice site image
Gene regulation info.
Gene variation info.

. ) ENSGO0000012048
Genomic sequence

Export data
Transcript information
Exon information
Peptide information

138,449 844-38 530,934
1 1504732

This gene can be found on Chramosorme 17 at locati
Thizs start of this gene is located in Contig AC135721.

Breast cancertype 1 susceptibility protein (RIMNG finger protein 53).

Chromosome 17
38.449 844 - 38,530,934

Genelise model fram a
r ORF prediction or from Genscan
hined with available aligned

Genes wera annotated by the Ensembl automatic analysis pipeling using eithe
humanivertebrate protein, a set of aligned hurman cOMAs followed by Genomeii
exons supported by protein, cOMA and EST evidence. Genetise models are further
cDMAS to annotate UTRs.

rediction Method

= View of Chromosome 17

= Graphical view

ENSTO0000309486 ENSPO000031 0938 MP_0082281  [Transcriptinfo] .
. EMSTO0000337272 EMSPOOO003ATE 4 BRCAT [Transcript infi] I I h t
G e n eVI ew S h OWS ENESTOO000346315 ENSPO0000246907 MP_0092301  [Transcriptinfo] C I C ( e re O
ENSTO00003516RE ENSPO0000338007 MP_0092231  [Transcriptinfi]
ENSTO0000352993 EMSPO0000312236 MP_0092341  [Transcriptinfi] . .
M f t' ENSTO0000353540 EMSP0O0000013772 MP_0092331  [Transcriptinfi] VIeW genOI | ”C
)’OU In Orl I la. |On EMSTO0000354071 ENSPO0000326002 MP_009231.1  [Transcriptinfa]
EMSTO0000357654 EMSP00000350283 BRCAT [Transctipt infa] .
EMSTO0000359270 EMSPO0000352215 MP_009237.1  [Transcriptinfo] Iocatlon
a Out t e gen e ENSTOO000360294  EMSPOD000353439  WP_0092331  [Transcriptinfa)
Features ¥
= Run a BLAST search Chi~. 17 35,44 Nb 35.45 Mb 55.46 Mb 55.47 Mb 55.43 Mb 5&.49 Mb 58.50 Mb 38,51 Mb 33.52 Mb 38.53 Mb G
= Search Ensembl Length i o e "
# Data mining [BioMart] DHACcontigs) I

= Upload your own data
= Export data
= Download data

Docs and downloads

© Information
@ What's New
© About Ensembl

oAb At e A e R A 4 ]
&~ BRCA1
Enserbl knouwn trans

£ WP_009EEE. 1
Erserbl knoun trans

oAb A —- i At
£ HP_009E50,1

ErsarEl Kok trans
MAWMMMMM
£ ERCAL

Enbatil hleun [¢rlarlz

£ e b0l 1
Enzembl trans. S

= WP_n0aZes, 1
£, i .
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Two tasks

® Using GeneView, can you figure out how
many different alternatively spliced isoforms

exist for BRCA?

® Using ContigView, can you figure out how to
download the genomic sequence for the

BRCAI region?
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GeneView shows
you information
about the
transcripts

= T = EMNSTO0000309436 EMSPO0000310938 MP_00492281  [Transcriptinfo] — [Exoninfo]  [Peptide info]
EMNSTO0000337272 EMSPO0000337814 BRCAT [Mranscriptinfo]  [Exoninfo] — [Peptide infa]
EMSTO0000346315 EMSPO0000Z 46407 MP_0042301  [Transcriptinfo] - [Exoninfo]  [Peptide info]
EMNSTO0000351 GRE EMSPO0000338007 MP_00492291  [Transcriptinfo] — [Exoninfo]  [Peptide info]
EMSTO0000352993 EMSPOO000Z12236 MP_D09234.1  [Transcriptinfo] — [Exoninfo]  [Peptide info]
EMSTO0000353540 EMSPOO000013772 MP_0092331  [Transcriptinfo] — [Exoninfo]  [Peptide info]
EMSTO0000354071 EMSPOO000326002 MP_009231.1  [Transcriptinfa] — [Exoninfo]  [Peptide info]
EMSTO0000357 654 EMSPOO000350283 BRCAT [Mranscriptinfo]  [Exoninfo]  [Peptide infa]
EMSTO0000359270 EMSPOO0003522145 MP_D09237.1  [Transcriptinfo] — [Exoninfo]  [Peptide info]
EMSTO0000360294 EMSPOO000353430 MNP_0082331  [Transcriptinfo]  [Exoninfo]  [Peptide info]
Features v
Chr. 17 GE.tt Hb 35,45 Hb 35.46 Hb 35.47 Hb 55.4% Ab OE.49 Hb 55,50 Mb SE.51 MbB SE.52 MB 3E.EF MbO5
Length | Forward strand 101.09 Kb o=
BHaccontigs) I S ——

e.’E"w”’b" Human ExportView

Enzembl trans.

Ot A bbb A A A ]
i~ BRCAL
Enserbl knouwn trans

£= NP_D09235.1
Enserbkl knouwn trans

i— NP_D09230,1
Enzarbl khouwn trans

Ot A A - A
i~ BRCAL
Enserbl knoun trans

= HP_009231.1
Enserbl khoun trans

g= WP_D09225.1
Enserbl khouwn trans

4= NP_D09229,1

-]

| Search>>

| Enserbl kroun trans

bbb A A A A

4= HP_009234.1
Enserbl khoun trans

4= NP_D09237.1

Dec 2007

Your Ensembl

= Login or Register
© About User Accounts

Chromosome 17
38,449,840 - 38,530,994

View of Chromosome 17
Graphical view

Graphical overview
Resequencing alignment
View alignment with ...
View alongside ...

View region at UCSC
View region at NCEI

-
-
-
-
-
-
= View Syntenic regions ...
-
-
s

= Export from region...

#: Export Gene info in region
# Export SNP info in region
: Export Vega info in region

Select region/feature to Export

Choose at least one feature to export. Features must map to the current Ensembl Golden tile path.

Flease note we will not export more than 5Mb.
Region

Chromosome name/fragment |1?

E

Enzerbl knoun trans

- NP_D09233.1
Emserbl krouwn trans
101.09 Kb

Reverze strand -

b 58.45 Hb 35.48 Ab 35.47 Ab 35,48 Ab 33.49 Ab 35.50 Ak 3&§.51 Hb F§.52 b 35.53 Ab 5

From (type): IBase pair j I3E44QE40

To (type): |Base pair | 38530994

Context

Bp upstream (to the left) I
Bp downstream (to the right) I

Output

ExportView gives
you access to
sequence data

Output I FASTA sequence

Continue >>

-

Fields marked with * are required




http://www.ncbi.nlm.nih.gov/mapview/

" Help
The Map Viewer provides a wide variety of genome mapping and sequencing data. More.. L_le_‘l
Search v ) ¥ Vertebrates (15)
¥ Mammals [13)
Search: Select Group or Organism ) v Primates (3)
for: Scientific name Common name Build Tools
fcod Homo sapiens human Build 36.2 & B G
- Build 35.1 Q B
JIE v Macaca mulatta rhesus macague Build 1.1 Q B G
A Search or Browse the Genome Pan troglodytes chimpanzee Build 2.1 & B G
8 BLAST v Rodents (2)
G ienome Resources page ) Scientific name Common name Build Tools
Mews Mus musculus laboratory mouse Build 37.1 Q: B G
) Build 36.1 % B
gnen":mn:u:gdé? plans for Human Sen 30 2087 Rattus nonvegicus rat RGSC w34 & B G
MCEl is planning to update its annotation of the ¢ Monotremes (1)
human genom... more — ¢ Marsupials (1)
- ¢ Other Mammals . (&)
Related Resources v » Other Vertebrates T b I d f h . (2)
. NCE! Home b Invertebrates WO Dullds o uman, (8)
. "Bl Web Searc » Protozoa B T
L Neai Snoma — g Note many genomes
. E%en::me Biology ¥ Fungi Q B . 17
«  Entrez (Global Query) Selenfific name aval Iab I e
« BLAST Aspergillus clavatus
¢ Map Viewer FTF Aspergillus fumigatus Biuild 2.1 Q B G
Small Genomes - Aspergillus niger Build 1.1 % B G
Candida glabrata Build 1.1 & B
* DBacteria B Cryptococcus neoformans Build 2.1 o =
¢ Organelles B e i 4 a A S




Search for |BRCA1

Map Views’

Map Vi «er Home
M7 . Viewer Help
Auman Maps Help

Release Motes

MCB| Resources

Genome Project
TaxPlot

Consensus CoDing

MCEI Handbook
Refseq

Who

ation (WGA)

Organism Data in
GenBank

EST

Genomic

mENA

Protein

on chromosome(s) (17 )

Homo sapiens (human) genome view
Build 36.2 statistics Switch to previous build

[l ———————1———— ]
(. ——————— ]
100 ——

R ———

T ———

I ——

1= ——f—

100 ——

PO ——

| A |

RN
| T

e A 00 e w8 A3 280 sl 22

PopSat

assembly | All

12— — | ——

-
e
i —

1=0 ——

[fy o ——

=

~| Findi| Apvanced Search

BLAST search the human genome

|2

Primates; Haplorrhini; Catarrhini: Hominidae: Homo; Homo sapiens

September 2006: NCEI released an annotation update for the human genome (MCEBI Build 36.2); this update does not change
the genome assembly. The previous version of the genome assembly, NCEI Build 35.1, can still be accessed for Map Viewer
display and for BLAST. For additional information about changes, statistics, and the status of the CCDS project please refer to:

& Release MNotes
® Statistics
® CCDS Project

The NCEBI Map Viewer provides graphical displays of features on the human genome seguence assembly as well as
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8 s g el

[||i=||illil._:-_l

Search for [BRCA1 on chromosome(s) [17 assembly | All ~| Find | Advanced Search |

“ Homo sapiens (human) genome view BLAST search the human genome
Build 36.2 statistics Switch to previous build

10— —

(B ——— ]

1] ——

T ——

1) — —

100 ——

PO ——
——

[ ———
—

1 2 i) 11 1z
1 .ﬁ. ﬁ 0 i} 0 a o
I & b1 1 | b . e
14 15 16 17 18 19 26 21 22 b ¥ HT rot placed

5]
i)
i)

S Hits: 12

[l Search results for query "BRCA1": 221 hits
Hits shown: 1 -100 ») 17 not placed

—Quick Filter—
Chr Assembly Maich Map element Type Maps [+ Gene
17  reference all matches Transcript :
Neighbor of Breal gene 1 Rn.94975 Rn_EST_CI [ all
BRCAT1 interacting protein C-terminal helicase 1 Mm.186143 Mm_EST_C1 [ RefSeq
Neighbor of Breal gene | Mm.784 Mm_EST_CI [ STS
Neighbor of BRCA1 gene 2 (9 hits) Hs.559259 Hs_EST_CI ™ Unigene
Neighbor of BRCA1 gene 1 (2 hits) Hs.546264 Hs_EST_C1 &
BRCAT1 interacting protein C-terminal helicase 1 Hs.532799 Hs_EST_CI .
Neighbor of BRCA1 gene 1 Hs.373818 Hs_EST_CI _Filter |
Neighbor of BRCA1 gene 1 (2 hits) Hs 277721 Hs_EST_C1
BRCAT1 interacting protein C-terminal helicase 1 Gga. 17801 Gga EST . CI G

Quick Filter
v Gene

13




Homo sapiens (human) genome view
Build 36.2 statistics Switch to previous build

1

I ——

1 ——

I ——

I ——

1T o ——

1 ——

10— —

D ——

| ——
——
———

| —

H
-
I
[n]

] 0 “
1]
EEEEEEEEEE
' ﬂ ﬂ ﬂ ﬂ ﬂ ' =
14 15 1e 17 1= 13 28 21 22 b ¥ HT rot placed
Hits: 12 1

B Search results for query "BRCA1 AND gene[obj_type]": 13 hits

Chr Assembly Match Map element Type Maps

17 reference  all matches
similar to neighbor of BRCATL gene | LOCT2ZES60 Gene  Genes cvio | Genes seq
BRCAI1P1 : like BRCAI BRCAIPlI Gene Genes cviol Genes seq
BRCA1-interacting protein | BRIPI Gene Genes cyto | Genes seq
neighbor of BRCAT1 gene 2 NBE2 Gene  Genes utn I (:Cnm ch

4 - = : = g

BRCAT1 : breast cancer 1, early onset BECA| Gene  Genes uml(:cnca acg
BRCA1 : ENSGOO0O0012048 BRCAI GENE ensGenes

17 Celera L AL AT
BRCAI1PI : like BRCA| BRCAIPI GENE Genes seq
BRCA1-interacting protein | BRIPI GENE Genes seq
neighbor of BRCAT1 gene 2 NBE2 GENE Genes seq
neighbor of BRCAT1 gene | NBRI1 GENE Genes seq
BRCAL : breast cancer 1, carly onset BRCA | GENE Genes seq

d reference similar to neighbor of BRCA1 gene 1 LOCT27732 GENE Genes seq
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£ best EefSeq

B
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=
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2
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|
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17421
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Maps & Optior
DownloadView Sequence/Ewden
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Two tasks

® Can you figure out how to LinkOut to the

OMIM and/or Homologene entries for
BRCAI?

® Can you figure out how to download the
genomic sequence for the BRCAI region!?
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MWaster Map: Genes On Seguence
Eegion Displayed: 38,389E.-38,592K bp

Surntnary of Maps

Maps & Optior
DownloadView Sequence/Ewden
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ETUN domain contaiming 1
rbosomal proten 127

mtetferon-induced protein 35

vesicle amine transport protein 1 homolog (T ©
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OMIM = disease

sequence view
protein record

dl = download
hm = Homologene
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e UCSC Genome Browser

http://genome.cse.ucsc.edu/

® Ensembl Genome Browser

http://www.ensembl.org/index.html

e NCBI MapViewer

http://www.ncbi.nlm.nih.gov/mapview/

index.html
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