Map Viewer Quick Start
An NCBI Mini-Course

NCBI's Map Viewer can be used to visualize an organism’s genome
and annotation. The organisms represented in the Map Viewer
include human, mouse, rat, zebrafish, mosquito, nematode, fruit fly,
yeast, arabidopsis and others.

In this course, we will use the human genome Map Viewer to

- Locate a human gene

- Download the gene sequence along with its upstream
seguence (to analyze promoter regions)

- Determine whether the sequence is in the draft or finished form

- Find a possible splice variant using Model Maker

- ldentify whether variations in the gene are associated with a
disease

- Obtain information about the mouse, rat and chimp homologs

- Obtain phenotype information

During the first hour, an overview will be given using one human
gene, followed by an hour of hands-on session to practice using
another human gene. The following handout contains the
screenshots of the overview.

URL: http://www.ncbhi.nlm.nih.gov/Class/minicourses/mapviewer.html

Course developed by Medha Bhagwat (bhagwat@ncbi.nim.nih.gov)


http://www.ncbi.nlm.nih.gov/Class/minicourses
http://www.ncbi.nlm.nih.gov/Class/minicourses/mapviewer.html

Problem 1

We will use as an example the glial cell derived neurotrophic factor GDNF-.
GDNF may contribute to Hirschsprung disease when mutated. Search for
"GDNF" in the Map Viewer. Access the Human Map Viewer page by clicking on
Map Viewer and enter GDNF as a search term.

Name the chromosome on which this gene is located. Click on the Genes_seq
map link of the map element GDNF in the reference assembly.

What is the map that is displayed? Turn on the ruler line for the map through the
Maps & Options link. What are the nucleotide locations for the gene on the
chromosome? What is the orientation of the gene on the chromosome?
Download the gene sequence by using the "dI" link. (Change the strand, if
necessary). In order to search for promoter elements, you may also download
5000 nucleotides of upstream sequence by adjusting the locations for the
upstream 5000 nucleotides.

Add the Clone, Component and Contig maps for this region. Name the contig
and GenBank accession numbers for the sequence covering this region. Are the
sequences in the finished form? Is there a clone mapped to this region? If so,
how can you order it?

Remove all the maps except Genes_seq and add the Ab initio (model) and
Transcript (RNA) maps. Does the gene prediction match the current gene
annotation? How many alternatively spliced transcripts have been annotated for
the gene? Display the current data as "Data As Table View".

Using the Model Maker (mm), obtain a possible alternatively spliced product and
its translated amino acid sequence. Search for similar proteins by using BLAST.

Remove all the maps except Genes_seq and add the Gene maps for mouse,
chimp and rat. Are the gene structures in the three organisms similar?

Remove all the maps except the human Gene map, and add the phenotype map.
Name the disease with which the GDNF gene is associated. Obtain more
information about the disease by linking to the corresponding OMIM record.


http://www.ncbi.nlm.nih.gov/mapview/map_search.cgi
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What is Map Viewer?

MWlap Viewer allows you to view and search an organism's complete genome,
display chromosome maps, and Zoom into progressively greater
levels of detail, down to the sequence data for a region of interest.

It allowys for the analysis of genes and genome annotation in graphical farmat.
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(BLAST). Wiew results at the whole genome level, and select what to display in more detail, Multiple
options exist to configure your display, download data, navigate to related data, and analyze
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* Locate a human gene

» Download the gene sequence along with its
upstream region (for promoter analysis)

» Determine whether the sequence is in draft or
finished form

» Find a possible splice variant via Model Maker

+ |dentify whether variations in the gene are
associated with a disease

* Obtain information about mouse and rat
homologues

Genome Assembly Accession Numbers

Intermediate Assemblies:

NT_ BAC (Bacterial Artificial Chromosome) sequence data
NWW_ WGS (Whole Genome Shotgun) sequence data
Complete Chromosome/Contig Assembly:

NC_




High Throughput Genomic Sequences
Sequencing of BACS:

Draft:

Phase 0 — single/ffew pass reads of a single clone
Phase 1 —unfinished, unordered BACs with gaps
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Phase 2 —unfinished, ordered with gaps
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Finished:

Phase 3 — high quality finished sequence with no gaps
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Map Annotation

Type Unit
Sequence base pairs
Cytogenetic pla (short)/(long) arms
Genetic centiMorgans (cM)

Radiation centiRays (¢R)
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CATACAGGCCARAAGTCTCCALMGTCCCTGC TAACTTCTTGCTCTCGCALC J\.GJ\.J\.TJ\.CCTJ\.ﬂ
TTTAGGTGGGAAGAATGAGGTGTGGGC GGC AGGCTGGGTECCGCCGCCGGACGGEACTTT— ORF Finder
AAGATGAAGTTATGGGATGTCGTGGUTGTCTGCCTGETECTGCTCCACACCGCGTCCGEC  Save
TTCCCGCTGCCCGCCGETAAGAGGCCTCCCGAGGCGCCCGCCGALGACCGCTCCCTC GGC;I—

F Frhmel, ORF=]211  CDD © Frame2, ORF=[«2 CDD ¢ Frame3, ORF=[z2 CDD
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2 CT|CCA 37808686-37508493 ATG|eT =>4 0r5

VM 3 CC|CAT 37808350-37808254 TGG|cT =>4
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V5 lor2<=npac|GTG 37807681-37807505 ACT|gr == 10
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S NCBI

Mucleotide

Praotein Translations

Your request has been successfully submitted and put into the Blast Queue.

Query = (211 letters)

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

1 50 100 150 200 211
L 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | ]

The requgst ID is |1 161820890-25931-84723279533. BLASTO4

o GEED)

'GDLnge G~ vIGD +{‘§j ﬁ A | ¥ Eookmarks~ S]E'blocked | a:? Check v % Autolink + Autofl | e Send kow CDSettingsv |@ b

Altschul, Stephen F., Thomas L. Madden, Alejandrec A. Schaffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and Dawvid J. Lipman
(19973, "Gapped BLAST and P2I-BLAST: a new generaticon of

protein databaze search programs", Nucleic Acids Res. 25:33859-3402.

RID: 11elG8zZ0820-25931-94723279833. BLARTQ4

Database: 211 non-redundant GenBank CDS
translations+PDB+Swis=sProt+PIR+PRF excluding environmental samples;
All non-redundant GenBank CDS translations+PDE+SwissProt+PIR+ERF
excluding environmental samples

8,153,568 sequences; 2,810,2458,498 total letters

If you have any problems or guesticons with the results of this search
please refer to the BLAST FAQs
Taxonom reports

Query=
Length=211

Distance tree of results MW

Score E
Sequences producing significant alignments: {(Bit=) Value
ref|X¥P 001143054.1] PREDICTED: similar to neurotrophic factor... 432 T7e-120
gb |AA¥IET7T0. 1 glial cell derived neurctrophic factor [synthetic 432 Te-120
ref |NP_000505.1] glial cell derived neurctrophic factor isofo... 432 Te-120
ref [P 001094714.1] PREDICTED: similar to glial cell line der... 429 Ae—-119
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Alignments

>ref|¥P 001143054.1| PREDICTED: similar to neurctrophic factor isoform 3 [Pan troglodytes]
Length=2Z8

Score = 432 bits (1112), Expect = 7=2-120
Identitiez = 211/211 (100%), Pozitive=z = 211/211 (100%), Gapz = 0/211 (0%)

Query 1 MELWDWVVAVCLVLLHT ASAF PLPAGERPPEAPAEDRELGRRRAPFALSSDSNMEEDYPDQ &0
MELWDWVVAYVCLYVLLHTASAF PLPAGERPPEAPAEDRSLGRERAPFALSSDSNMPEDY PDQ
ghjct 18 MELWDWVVAVCLVLLHT ASAF PLEAGERPPEAPAEDRESLGRRRAPFALSSDENMEPEDYEDD 77

Query 61 FODVMDFIQATIKRLERS PDEQMAVLPRRERNRQAAAANPEN BRGEGRREQRGENREGCVL 120
FDDVMDFIQATIERLERSPDEQMAVL PRRERNRQAAAANDPEN SRCGEGRREZORGENRGCYVL
Sbjct 78 FODVMDFIQATIKRLERS PDEQMAVLPRRERNRQAAAANPEN BRGEGRREQRGENRGCVL 137

Query 1Z1 TAIHLNVIDLEGLGYETKEEELIFRYCEGECDAAETTYDEILENLSENRELVSDEVGQACCR 180
TATHILNVTDLGLGYETEEELIFRY CEGICDAAET TYDEILENLSRNRERLVEDEVEQACCR
Sbjct 138 TAIHLNVTIDLELGYETKEELIFRYCSGSCDAAETTYDKILKNLSRNRRLVSDEVEOQACCR 197

Query 181 PIAFDDDLEFLDDMLVYHILREHSAERCGECI 211
PIAFDDDLEFLDDNLVYHILREHEAERCGCT
Sbjct 198 PIAFDDDLSFLDDNLVYHILRKHSAKRCGCI 228

>gb|ARX3E7T0.1] glial cell derived neurcotrophic factor [synthetic construct]
Length=212

>gb|ARX3E7T0.1] glial cell derived neurctrophic factor [synthetic construct]
Length=212

Score = 432 bits (11123, Expect = 7e-120
Identities = 211/211 (100%), Positives = 211/211 (100%), Gaps = 0/211 (0%)
Query 1 MELWDWWVAYCLYVLLHTASAF PLPAGERPPEAPAEDRS LGEREAPFALSEDENMEPEDY PDO &0
MELWDWVVAYVCLYLLHTASAF PLPAGERPPEAPAEDES LGRRRAPFALSSDSNMPEDY PDQ
Sbjct 1 MELWDWVWVAYVCLYLLHTASAF PLPAGERPPEAPAEDES LGRRRAPFALSSDSNMPEDY PDQ a0

Query 6l FDODVMDFIQAT IERLERE PDEQMAVLEPRRERNROAAAANPEN SRCEGRRGORGENRGCVL 120
FDDVMDFIQATIERLERS PDREOMAVLEPRRERNEQAAAANPEN SRGEGRRGORGENRGCVL
Sbjct &1 FODVMDFIQATIKRLERS PDEQMAVLEPRRERNRQAAAANPEN BEREGEGRREQRGENRGCVL 120

Query 1Z1 TAIHLNVIDLGLGYETKEEELIFRYCEGECDAAETTYDEILENLSRNRELVSDEVGQACCR 180
TATHLNVTDLGLGYETKEELIFRYCESGECDAAETTYDEILENLERNRRELY S DEVEOACCE
Skjct 121 TAIHLNVTDLGLGYETKEELIFRYCSGSCDAAETTYDKILKNLSRNRRLVSDEVGOQACCRE 180

Query 181 PIAFDDDLSFLDDMLVYHILREHSAERCGCI 211
PIAFDDDLEFLDDMNLYVYHILEEHSARRCGCT
Skjct 181 PIAFDDDLSFLDDMLVYHILREHSAKRCGCI 211

>ref|NP_000505.1| glial cell deriwed neurctrophic factor isoform 1 preproprotein
[Homo sapiens]
ref |¥P 526%44.1| PREDICTED: glial cell derived neurctrophic factor iszoform 4 [Pan

LR RN LTS PN |
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GLIAL CELL LINE-DERIVED NEUROTROPHIC FACTOR: GDNF

Gene map locus 5pl13.1-p12

TEXT
CLONING

Lin et al. {1993) isolated a specific depaminergic nevrotrophic protein, designated 'ghial cell line-denved nevrotrophic factor'
(GDIE), from a rat B49 ghal cell ine. The corresponding c DA was cloned from both human and rat cDITA libranies. The
predicted 211-amino acid sequences of the 2 proteins showed 23% homology. The human GDNF precursor is processed to a
mature 134-amine acid protein with 2 potential M-linked glycosylation sites; it exists as a homodimer. The mature protein contains
7 conserved cysteine residues spaced similarly to members of the TGF-beta superfamily (see 190180).

MAPPING

Schindelhaver et al (19957 mapped the GDIF gene to human chromosome 5p13. 1-p12 by flucrescence in situ hybridization
(FIZH). By study of a cell hybrid panel and by FISH, Bermingham et al (1995) mapped the GDIFE gene to p13.53-p13. 1

GENE FUNCTION

Lin et al. {1993 found that recombinant human GDIF specifically promoted the survival and differentiation of dopaminergic
neurons in rat embryoric midbrain cell cultures. GDMFE alzo enhanced high-affinity uptakee of dopamine i these cells. Mo effect of
GDMFE was seen on GABAermic or serotonergic neurons o astrocytes. Schaar et al (1993) identified Gdnf transcripts i the
substantia nigra and in type 1 astrocytes of rat basal forebrain. Fecombinant GDINF promoted the survival and differentiation of
dopatninergic neurons in embryonic midbrain cultures and promoted their uptake of dopamine. G

Crppenheim et al (1995% showed that recombinant human GDINF could rescue avian motor neurons from programmed cell death.
In wiwo, GDIE rescued avian and munne spinal motor neurons from death caused by astotomy. Beck et al. (1995% used GDIF to
prevent loss of tyrosine hydroxylase (TH; 1912%0%-expressing neurons in the substantia nigra of adult rat brains after transfection
of thetr axons within the medial forebrain bundle. Tomac et al {19957 showed that GDINF mjected over the substantia mgra or in

the stratim of mice conld nrotect cells from the effects of the nenrotesan TWMPTP n wmwe  snooestine a nossible nee in the treatment
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Problem 2

Search for "PRNP" in the Map Viewer. Access the Human Map Viewer page by
clicking on Map Viewer and enter PRNP as a search term.

Name the chromosome on which this gene is located. Click on the Genes_seq
map link of the map element PRNP in the reference assembly.

What is the map that is displayed? Turn on the ruler line for the map through the
Maps & Options link. What are the nucleotide locations for the gene on the
chromosome? What is the orientation of the gene on the chromosome?

Download the gene sequence by using the "dI" link. (Change the strand, if
necessary). In order to search for promoter elements, you may also download
5000 nucleotides of upstream sequence by adjusting the locations for the
upstream 5000 nucleotides.

Add the Clone, Component and Contig maps for this region. Name the contig
and GenBank accession numbers for the sequence covering this region. Are the
sequences in the finished form? Is there a clone mapped to this region? If so,
how can you order it?

Remove all the maps except Genes_seq and add the Ab initio (model) and
Transcript (RNA) maps. Does the gene prediction match the current gene
annotation? How many alternatively spliced transcripts have been annotated for
the gene? Display the current data as "Data As Table View".

Using the Model Maker (mm), obtain a possible alternatively spliced product and
its translated amino acid sequence. Search for similar proteins by using BLAST.

Remove all the maps except Genes_seq and add the Gene maps for mouse,
chimp and rat. Are the gene structures in the three organisms similar?

Remove all the maps except the human Gene map, and add the phenotype map.
Name the disease with which the PRNP gene is associated. Obtain more
information about the disease by linking to the corresponding OMIM record.
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