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Web-based tools for Bioinformatics; A (free)
introduction to (freely available) NCBI, MUSC
and World-wide.

When and Where---Wednesdays 1-2pm Room 438 Library Admin Building Beginning
September 10, 2003.

Overview Human Genome Resources October 22, 2003

The human genome is largely complete with gaps remaining near chromosome tips and near
centromeres. The NCBI process for assembling the contigs which comprise this information is
described here. There are a variety of genetic and physical maps of the human genome which
all represent the same thing but because they were measured differently, the alignment of the
various maps must be interpreted with a bit of caution. You can access this information from
various entry points. The Genome View offers a scaled view of the 23 chromosomes and the
mitochondrial genome. You can BLAST the human genome or a particular chromosome. The
NCBI Site Map is a useful portal as well. My personal favorite is the LocusLink portal but the
ENTREZ portal works as well. Another nice tool is the Human-Mouse Homology Map. We will
look in later weeks specifically at the ENSEMBL, UCSC and UCBerkeley portals but today we
will focus on the NCBI resources.

Introduction/Scope

A worked Example

Continuing with the caspase example let's connect to LocusLink and search for human
"caspase 7".
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Web Bioinformatics Page 2 of 18

Address I@ htkps f e, nebi, e, mib, o LocusLink) j Peo | Links ®
e o Pty B
y .y —————
L NCBI LOCUSLIHK%
Fubhed Entrez BLAST CMIM ik WET  TaXOnOmy structure

Search |LocusLink >| Display | Briet

L L =

A B CDEF GH I JKILMMHDLGPEDER S

LocusLink Horme
Build P ] Introduction

L acustLink provides a single guery interface to curated sequence and
descriptive information about genetic loci. It presents information on
official nomenclature, aliases, sequence accessions, phenotypes, EC
nurmbers, MM numbers, UniGene clusters, homology, map locations,
and related web sites.

SECUENCE accessions include a subset of GenBank accessions for a

lacus, as well a5 a new ty“pE, the NCEI Reference SEQUEHEE (REfSEEﬂI.
RefSen recards are hiiilt areordinn to the nenress detailed here See

Scroll down and select LocusID 840.When the entry appears click on the MAP bar.
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CARSP7: caspase 7, apoptosis-related cysteine protease
LocusID: 240

Overview ?
RefSeq Summary: This gene encodes a protein which 15 a member of
the cystemne-aspartic acid protease (caspase) family. Sequential activation
of caspases plays a central role in the execution-phase of cell apoptosts.
Caspases exst as mactive proenzymes which undergo proteclytic
processing at conserved aspartic residues to produce 2 subunits, large and
small, that dimerize to fortn the active enzyme. The precursor of this
caspase can be cleaved by caspase 2 and 10, It has been shown to be
activated upon cell death stimuli and induce apoptosis. Alternative splicing
of thiz gene results m 4 transcript vanants, which encode 3 distinct
isoforms.
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Product: caspase 7 1soform alpha precursor
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This brings up the MapViewer window more or less centered on the location of the
caspase 7 gene. Note on the left the zoom control and the chromosome ideogram with
the position of the screen view on the ideogram. Also note the numerous links to the
right of the caspase 7 entry. Note the orientation arrow which represents the 5' to 3'

orientation of the caspase 7 gene.
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At the top of the MapViewer you can see the build number, chromosome number being
viewed , the current maps being viewed and the "Maps & Options" button. This button
launches another window where various additional maps can be added or removed

from the current view.
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Here is the Maps & Options window showing the currently displayed maps and the
"add/ remove" buttons.

http://people.musc.edu/~hazards/WebBiolnformatics/HumanGenomeResources.htm 10/22/2003



Web Bioinformatics Page 6 of 18

WUETY, UARE /|21 |clear

Diata As Table View Master Map: Genes On Sequence Maps & Options
Maps&Options Total Genes On Chromoszome: 932 [13 not localized)

Carmpr vap

Eegion Displayed: 115,100K-115,160K bp

DownloadNiew 3 Maps & Options - Microsoft Internet Expl
Region Shovw: : _ _
115.100K Symt Organism: Homo sapiens
. 110 .
115, 160K, Chromosome: I Regii
Availahle Maps:

Lzsembly: IE
—=mequence Maps— ﬂ

Al initio
1FLS Aszembly
fiei2 BES_Clane oI
lopi2 CIDHE
iggﬂf Contig <<REhk
HaL. Campanent
o Cpi Island

1ng22

dbSMP haplotype =]

10423

10324
10425

MMore Options:
M Show Connections W WVerbose W

Page Length: I‘“:'

# master Thurmbnail View: & default (deogram

Ay | Close |

1]

CASPY e OMIMsvprdlevmmbm C

Here is one more image of a more complex map display. This shows some recorded
variation for this CASPASE gene.
We will return to this topic of variation in a later session of this series.
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In this next image we can see that for CASP7 there are links to REFSEQ, OMIM,
sequence viewer(sv), protein (pr), download (dl), evidence viewer (ev), model maker
(mm), and homology (hm).
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sequence viewer, evidence viewer and model maker are complex tools, while the
others are more straightforward. Here is a screen shot of the sequence viewer.
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Below is a screen shot of the Evidence viewer:
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The model maker is the most complex of these viewer in that it allows interactive
manipulation of the available data. Here's a basic screen shot:
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In the image below | have selected a set of exons and the model maker has collected
the appropriate sequence, examined it with ORF finder and displayed the translations
of all three frames.
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Additional Human Genome Resources.

UniGene

UniGene is a database of clusters( clusters created via BLAST algorithm means)of
transcription product sequences. Sequences and sequence fragments that are determined via
BLAST to correspond to a given gene make up the cluster. ESTs for instance are recorded in
UniGene database. To make use of UniGene, for example, you could search for

"caspase 7 AND human [orgn]".

From the UniGene page you can download the sequences or use the MapViewer to visualize
them.

Expressed Sequence Tags and dbEST
High-Throughput Genomic Sequences HTGS
HTGs (High-Throughput Genomic Sequences) are "unfinished" DNA sequences generated by

the high-throughput sequencing centers. The idea is to make this sequence publicly available
as quickly as possible.

HTG records consist of first read sequence data generated from a single cosmid, BAC,
YAC, or P1 clone.

HTG sequence is greater than 2kb in size.

HTG sequence contains gaps

HTG sequence is assigned a single accession number

HTG records include a clear indication of unfinished status

HTG entries are characterized by a phase number 0-3.

e phase 0 single pass clone no contigs

o phase 1 contigs which may be unfinished,unordered,unoriented and contain gaps.
e phase 2 contigs that are unfinished but ordered, oriented with or without gaps.

e phase 3 conigs that are finished, no gaps and may or may not have annotations.

Sequence Tagged Sites dbSTS

Sequenced Tagged Sites (STSs) are short (about 200-500 bp) sequences that are unique in a
genome. The exact location and order of the bases of the sequence must be known. The
majority of STSs consist of a pair of primers that will amplify a specific, unique piece of DNA
from the chromosome or genome. ESTS can also be used as STSs.

e STSs can be specifically detected by PCR in the presence of all other genomic
sequences

o STSs define a specific position on the physical map of the genome

e STSs are used as mapping reagents

UniSTS and e-PCR

http://people.musc.edu/~hazards/WebBiolnformatics/HumanGenomeResources.htm 10/22/2003
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UniSTS is a unified, non-redundant view of sequence tagged sites (STSs) which integrates
marker and mapping data from a variety of public resources, including, but not limited to,
dbSTS. Other sources include the GDB (Genome Database), the Genethon genetic map, the
Marshfield genetic map, and the Whitehead RH map.

For each marker, the UniSTS record displays (in this case the query was "caspase 7"

the primer sequences

product size

mapping information

cross references to LocusLink, dbSNP, RHdb, GDB, MGD, and the Entrez Map Viewer
a list of GenBank and RefSeq records that contain the primer sequences as determined
by Electronic PCR (e-PCR)

e-PCR is a tool that searches the data in NCBI's UniSTS for mapped (known) STSs in a query
sequence in order to determine a possible map location. E-PCR finds STSs in DNA sequences
by identifying subsequences that match the marker's PCR primer pairs. The subsequences
must have the correct order, orientation, and spacing to amplify a PCR product of the correct
molecular weight.

Sample Questions/Data

How can | find and download the 1000bp which flank the caspase 7 gene? Go to
LocusLink, search for Caspase 7. On the caspase 7 LocusLink page click on the MAP
icon or further down in the entry click on "mv" to see something like the following
image. Then click on the download (dl) link.

o default
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On the DownLoad page simply adjust the boundaries by the desired amount and save
the result to your PC.
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