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Genbank

Search and retrieval of sequences

cntrez

search and retrieval sysfem

Entrez is a retrieval system for searching several linked databases. It provides access to:
PubMed; Nucleotide; Protein; Structure; Genome; PopSet; OMIM; Taxonomy and more.

BLAST

BLAST® (Basic Local Alignment Search Tool) is a set of similarity search programs
designed to explore all of the available sequence databases regardless of whether
the query is protein or DNA.



BLAST selections

I.IEIJ NCEI BLAST Home Page - Netscape
. File Edit Wiew Go Bookmarks Tools ‘Window Help

A| @o @0 @ Q Q |5’3http:,l',l'www.ncbi.nlm.nih.gov,l'BLnST,l'

- ‘45 Home FIBookmarks 5 Die welk 53 Groupiiise AMS S AllTheweb %3 DM 53 NCBI S Google NS Tagesschau S Mal, Ecology %3 ISIWeb of Kn... % ISTOR %3 Biosis

S NGBl BLAST

Pubhded Entrez BLAST (0]1% 1% Taxonomy Structure

What's NEW in BLAST®

new March 5th 2002 MNew database linkouts from BLAST results.
Results of a BLAST search will now link sequences from the
BLAST results page to the NCEI LocusLink and UniGens
databases. Links to additional databases coming soon

I

[Nucleotide BLAST

+ Standard micleotide-miclectde BLAST [blastn]
s MEGABLAST
* Search for short neatly exact matches

BV

|Protein BLAST

* Standard protein-protein BLAST [blasty
& P51- and PHI-BLAST
* Search for short nearly exact matches
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* Mucleotide query - Protem db [blastz]
+ Protemn query - Translated db [thlastn]
P int farmat + Mucleotide query - Translated db [thlastx]

POF format
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Mucleatide Frotein Genome

Searchl Mucleotide =] fc::-rl El Clear |

_——_Limits FPreview/indes History Cliphoard
Display ( GenBank | Save | Textl Add to Cliphoard | Get Subsequence |

[T 1: AF467571. Hydrobia acuta ac.. [g:22416476]

LOCTS AF4a7571 635 bp DIA linear INV ZZ-AUG-200Z2
DEFINITION Hydrobia acuta acuta iscolate 1479 gytochrowe o oxidase subunit T
[CDOI) gene, partial cds; mitochondrial gene for mitochondrial

product.
ACCEZ3ION AF4a7571
VERS IO AF4R7571.1 GI:zZZ416476
KEYTWORDS
SOURCE Hydrobia acuta acuta.

ORGANIZM Mitochondrion Hydrobia acuta acuta
Eukaryota: HMetazoa; Mollusca: Gastropoda: Caenogastropodsa:
Mesogastropoda; Rissooidea; Hydrobiidae: Hydrobia.
REFERENCE 1 (base=s 1 to &38)
LUTTHORS Wilke,T. and Pfenninger, M.
TITLE Separating historic events from recurrent processes in cryptic
species: phylogeography of mwud snails (Hydrobia spp.)
JOUTRMNAL Mol. Ecol. 11 (8), 1439-1451 (2002)
FUEBMED 12144664
REFERENCE 2 [bases 1 to 633)
AUTHORS Wilke,T.
TITLE Direct Submission
JOURNAL Submitted (11-JAN-2002) Department of Microbiology and Tropical
Medicine, The George Washington University, 2300 Eye 3treet,
Washington, DC 20037, T34

FEALTURES Location/Qualifiers
Source 1..638
forganisw="Hydrobia acuta acuta™
forganelle="mitochondrion'™ GenBank fOI“mGT

fisolate="1479"

fsub_species="acuta"

fdb xref="taxon:13341a"

doountry="Spain: Puerto de Mahon®
gene <l..>638
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Fubhdead Hucleotide Frotein X Structure

SearcthUC|EDtidE ﬂfc::-rl EI Clearl

Lirnits Presiew/index History Cliphoard

—
Display { FASTA =] Savel'l'en-dl Add to Cliphoard | Get Subsequence |

[ 1: AF467571. Hydrobia acuta ac.. [gr22416476]

>gi| 22416476 | gh| AF467571.1| Hydrobia acuta acuta isolate 14789 cytochrome o oxidase subunit I (COI) gene, parti
ATTTTATTTGGTATGTGGTCTGGGTTAGTAGETACAGCAC TAAGTTTGTTAATTCGTGCTGALCTAGSTC
AGCCTGGTGCGCTTTT GGG TGATGATCAGC TTTATALCGTAATTGTTACTGCTCATGCCTTTGTTATALT
TTTTTTTCTTGTAATGCCTATRAATALTTGGTGGCTTTGGAAATTGATTAGTGCC TTTAATACTTGGTGCT
CCAGATATAGC TTTTCC TCGGC TTALATALC ATAAGTTTCTGACTTTTACCTCCTGCTTTGC TATTATTAC
TTTCTTC GG AGC TG TAGAGAGAGGAGC GGG EAC AGGATGAAC CGTGTATCCCCCATTATC TAGTAACAT
TGCTCAC G GGG TC TG TAGATTTAGC TATTTTTTC TC TC CACTTAGCGGGTGTTTCTTCTATTCTT
GG TG TALATTTTATTACARC TATCATTAATATACGGTGAC GAGGAATGCAGTTTGAGCGFCTTCCGT
TGTTCGTATGATC TGTALA AL TTAC TGCCATTC TATTATTAC TATC TTTACCTGTCTTAGCTGETGCTAT

ThCTATGC T TTTAACGGATCGAAATTTTAATAC TGCATTTTTCGACCCAGZAGGAGETGGAGACCCTATT
TTATACCL

Revised: July 5, 2002,

Disclaimer | Write to the Help Desk
MCBI | MLM | NIH

Fasta format




Sequence formats

ASN.1
DA Convertible in ReadSeq (Web based)
FiL http://bimas.dcrt.nih.gov/molbio/readseq/
Fitch
GCG
GenBank/GB or ForCon (stand-alone application)
IG/Stanford http://www.hgmp.mrc.ac.uk/embnet.news/vol6_1/ForCon/forcon.html
MSF
NBRF
Olsen
PAUP/NEXUS
Pearson/Fasta
Phylip NOTE:
PIR/CODATA _
Homework #1 - FASTA is a popular sequence format
Plain/Raw
Quiz #1 LN
re
Summary: ( - it also is a sequence similarity and homology search
Nucleotide and Zuker tool (similar to BLAST) used by EMBL-EBI

protein databases
Sequence formats

Lab exercises



) Fasta - Metscape

.| File Edit View Go Bookmarks Tools Window Help

=) @Q O @ Q G |ﬁ| hikbps v ebi, ac,ukFasta3a)

» 8 Home [JBookmarks % Die Welt 3 GroupWise AMNS %3 AlTheWeb %DM %3 NCBI %3 Google %3 Tagesschau %3 Mal, Ecology %3 ISIWeb of kKn... %3 J5TOR %% Biosis
. \ Muclectide sequences LI o
uropean Bioinformatics Institute
EBI Home About EBI Research Services Toolbox Databases Downloads Submissions

HOMOLOGY & SIMILARITY

= Help Index

Submission Form

Fasta
= General Help

= Farmats Provides sequence similarity and homalagy searching against nuclecotide and protein databases
using the Fasta programs. Fasta can be very specific when identifying long regions of low similarity
Gaps especially for highly diverged sequences. You can also conduct sequence similarity and hormology
= Matrix searching against complete proteome or genome databases using the Fasta programs.
* References
TOLIR EMAIL SEARCH TITLE RESLILTS FPROGREAM DATABASES
= Fasta Help
I ISequenc interactive | Frotein =]
fastxd
fastyd x| SwiisS-prot hd
GAP PEMALTIES SCORES & KTLIRS DA MATR
ALIGMNMEMTS HISTOGRAM STRAMD
OPEN |12 | |SCORES|{50 x| |KTUR|2 »| | |none x| IEILDSUMEEI =]
RESIDUE|[-2 »| |ALIGN |50 =||HIST|no =]
EXPECTATION EXFECTATION SEQUEMCE DATABASE MOLECULE
LIFPER WALUE LOWWER WaLUE RANGE RANGE TYPE
[0 =] | default x| |START-E | |START-E [ default =]
Enter ar Paste a IF'HC'TEIN Sequence in any format:
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1) How many sequences are available in GenBank for Neanderthals?

Depends on your search strategy ...

2) Go to Entrez nucleotide. Find all sequences for the following terms:
neander 0
Neanderthals
Neanderthal
neanderthal

neanderthal*

g O = = O

Homo sapiens neanderthalensis

2) Go to Entrez taxonomy. Try to find all sequences for Neanderthals!
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4) How many nucleotide sequences are available for the house mouse
Mus musculus? Try both Entrez nucleotides and Entrez taxonomy.
How do you explain the difference?

Entrez taxonomy 5.152.704

Entrez nucleotides 5.193.354 (Mus musculus)
5.152.741 (house mouse)

5.193.375 (Mus musculsus OR house mouse)

5) A man is found murdered in Yellowstone National Park. Few hairs of unidentified
origin are recovered on the victim’s clothes. The samples arrive in the lab and DNA
is isolated and sequenced:

CCATGCATATAAGCATGTACATAATATTATATTCTTACATAGGACATATTAACTCAATCTCATAATTCAT

Formulate a hypothesis regarding the origin of the recovered hairs
and potential links with the killing!

Canis lupus (Gray Wolf)
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The Poliovirus Problem

o1 (o8 =] magazine

VOL 297, 9 August 2002

Cello, J; Paul, A.V. & Wimmer, E.:

Chemical Synthesis of Poliovirus cDNA: Generation of
Infectious Virus in the Absence of Natural Template

- they generated about 7.7 kilobases of single-stranded RNA
genome based on the know genetic map

- DNA fragments were synthesized from purified oligo-
nucleotides (average length 69: bases)

- the cDNA was then transcribed into highly infectious RNA
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The Poliovirus Problem

washingtonpost

17 July 2002

Weiss, R.:

Mail-Order Molecules Brew a Terrorism Debate

- mail-order oligonucleotides can be used to manufacture a
deadly virus

- because they are so small, most oligos lack a “fingerprint”

- call for more control and/or institutional oversight
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You are a bioinformatician and the U.S. government has asked you to:

The Poliovirus Problem

- assess the possibility of using oligonucleotides for manufacturing
deadly viruses

- test whether small oligos have characteristic “fingerprints”

- design strategies for tracking oligo-orders

- suggest guidelines for the storage and retrieval of sequence
information of relevance for bioterrorism
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The Poliovirus Problem

Approach:

- which biological agents are of potential bioterrorism relevance? (See Centers for
Disease Control and Prevention at http://www.bt.cdc.gov/Agent/Agentlist.asp)

- which genomes of Category A agents are available from public databases (GenBank)?

- how large are those genomes compared to the Polio virus?

- what is the average minimum sequence size identifiable as Polio virus?

- how can this information be used to track oligo orders?

- which information should be withhold from public databases?
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Explain in your own words and in simple terms
the basics of the BLAST tool!

- assignment is due on 3 Mar 2003, 3:30 PM

- send your assignment as e-mail attachment to mtmtxw@gwumc.edu

(type your name and the term “homework” in the subject line)

- maximum size: 500 words



