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 sequence (to
analyze promoter regions)

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

- Find a possible splice variant using Model Maker

- Identify 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.ncbi.nlm.nih.gov/Class/minicourses/mapviewer.html

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

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.

S NCBI

What is Map Viewer?

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

It allowys for the analysis of genes and genome annotation in graphical format.
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+ Find a possible splice variant via Model Maker
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Haplorrhuni; Catarrhing, Homimdae, Homo, Home sapiens

September 2008: NCB| released an annotation update for the human genome (NCEI Build 36.2); this update does not change the
gename assembly. The previous version of the genome assembly, MCEBI 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 Motes
+ Statistics
+ CCDS Project

The NCEI Map Yiewer provides graphical displays of features on the human genome sequence assembly as well as cytogenetic, genetic,
physical, and radiation hyhrid maps. Extensive documentation is provided to describe the resource features and methods used, tutarials,
and statistics.
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NCBI Map Viewer

Entrez BLAST
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Homo sapiens (Build 36.2)
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to: 37678539 adjust by +0K

Sequence Format: |FASTA = /
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Taxonomy Structure
Go
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Homo sapiens Build 36.2 {Cuirent BLAST The Hmnan Genome

Query: GDNF AND gene[obj_type] [clear

Master Map: Genes On Sequence Summary of Maps

Fegion Displayed: 37,833K-37 894K bp DownloadView Sequence/Evidence
X =X X g
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Data As Table View Dewnload Al 1
Genes On Secuence All Bequence Maps

Eegion Displayed: 37,833K-37 894K bp Download/View Seeuence/Ewdence
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Genes in Reglon: 1

start stop Symbol O Links E Cryto Description

37851510 3787553% GDIE - OMIWMHGNC svprdlevmmbhm sts CCDS SNP best RefSeq 5pl13.1-p12 ghial cell derived neurotrophic factor

Ab initio models All Sequence Maps prev next
Fegion Displayed: 37,833K-37 894K bp DownloadView Secuence/Evidence Download Data
Total models On Chromosome: 5351 [7 not localized)

models m Reglon: &

start stop Symbol O Best hit Best hit description

378414%0 37848120 hmm142934 -

37851510 37871686 ham89761 - NP 0005051 ghal cell derived neurotrephic factor isoform 1 preproprotein [Home sapiens]
37851510 37871350 heam85527 - NP 9547011 glal cell derived neurotrophic factor isoform 2 precursor [Homo sapiens]
37851510 37875539 heam®9995 - NP 000505.1 glal cell derived neurotrophic factor isoform 1 preproprotein [Home sapiens]
37851510 37871686 hmm89293 - NP 9547011 ghal cell denved neurctrephic factor 1soform 2 precursor [Hemo sapiens)
37872457 37878200 hmm 143168 + BAAZOTE2 3 KIAA0324 proten [Homo sapiens]

EefSeq Transcripts On Sequence All Sequence Maps prev

Region Displayed: 37,833K-37 894K bp DownloadView Sequence/Evidence Download Data
Total RefSeq Transcripts On Chromosome: 1468 [3 not locahzed)

FefSeq Transcripts in Region: 3

start stop Aecession Locus © Links Alion quality Description

37851510 37875539 MM 000514.2 GDMNFE - ugsvprevBLink CCDS identical ghial cell derived neurotrophic factor
7851510 37851994 exen - CD2 485 bp

37851995 37870504 intron - 18510 bp

37870505 37870655 exon - CDS 151 bp

37870656 37870681 exen - UTR 26 bp

37870682 37875365 intron - 4684 bp

37875366 37875539 exon - TTR 174 bp

37851510 37871350 MM 189231.1 GDMFE - ugsvprevBLink CCDS identical ghial cell derived neurotrophic factor
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Query: GDNF AND gene[obj_type] [clear
Master Map: Genes On Sequence Summary of Maps
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Model Maker (Make Your Own Model by selecting an evidencelelp legend
exan "sei" andior addiremove individual putative exons for inclusion
in yaur model)
Crganism Home sapiens (Buld 36 2) Chromosome: 5 Contig: NT 00657615 Locus: GDINE
Ewidence:
e + + 5
< 143162
37812539==< mv 5V eV 5B ===37788510
s tnits strand +3 change strand
- — — expand ESTs
= AFDS3T4E1  hits CDD
AT018971 bt CDD
AT0018981 bt CDD
= AT0018991 bt CDD
40528321 hits CDD
EC0S91101  hits CDD
BC089360.1  hits CDD
CR5410231 itz CDD
DOEsarsl kit
= HIM 0005142 hits CDD
= HIM 1992311 hits CDD
HIM 1992341 hits CDD
lumPsTEl  hits
= lomP9s2T  hits
= lomps9ss  hits
Immo929%  hits
= I 000514 3 it
= o{ NM_000514.2 : 1-5-10
HI 1992341 hite
Putative exons (graphic wew):
im 2n 4m am 10mm
mcm 1im
(1]
n
am
Putative exons (graphic view):
in 20 4 an 1m
mcm 11m
(1]
i
&
Your model: clear
3-5-10
CATACAGGCCARAAGTCTCCALGTCCCTGE TEECTTCTTGCTCTCGCEECEGEETECCTEﬂ
TTTAGGTGGGAAGAATGAGGTETGEGCGGC AGGCTEGETGCCGCCGCCGGACGEGACTTT— ORF Finder
LAGATGRAGTTATGGGATGTCGTGGCTGTC TGCCTGGTGC TG TCCACACCGCGTCCGIC  Save

fouls TaTaTalolaki dalalalalstalal sl ol ol W Wek ¥ed

GCCTCCOGAGGOGOCCGCCGAAGACCGOTOCOTCGGC v
CDD ¢ Frame2, ORF=|42 CDD  Frame3, ORF=|22 CDD

|’-‘ Framel, ORF=|21 1

htggkspspce*llalateyl =
frwee *gvggr lgasagrdf
KMELWDWVVAVCLVLLHTASL
FPLPAGKRPPEAPAEDRSLG;I

Putative exons (table view):
1 CG|CCGE
CT|CCA
CC|CAT
20r3 <= Ac|GTE
lor2<=Ac|GT=
AG|ATG
AG|ATG
AG|ATG
7 <= AG|GGC
dor5Sor7ordor9<=ac|CAA

(==l o B - I = RV RO T

igakslgvpanfl lsqqntyﬂ
loggknevwasgwypppdogt 1
r*sygM3WLIAWCCSTPRPP
SRCPPVRGLPRRPPKTAPSAj

custom exons

yrpkvskslltscsrnrip ii’
Fygrmr cgrgagerrrogly
devMGCRGCLPGLAPHREVEL
PALRR*easrgarrrp lprpLI

intron bases:|2

3VE812539-37812388
37808686-37808453
37B808350-37808254
37807681-37807583
37807681-37807505
37807655-37807554
37807855-37807583
37807855-37807505
37756548-37796889
37788594-377868513

GAG|GT == 5

ATG|eT =>4 ors
TGG|GT == 4

CCG| T == 10

ACT | T == 10

ccclee == 11

CCGleT =>9or 10
ACT | GT == 10

GAG| 5T =>m
ATC|TGA|CT 37788510
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< ORF Finder (Open Reading Frame
S NC Finder)
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Anonymous
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(b ORF Finder (Open Reading Frame
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Program | blastp »| Database | nr =l BLAST' ™ with pa.rameters
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<, BLAST

e
Home | RecentResults Saved Strategies
» NCBIf BLAST/ Format Request
Query [cl|2186 (211 letters)
Database nr
Job title  1cl|2186 (211 letters)
Request D [EK4SWP4J01R | _ view | ™ Show results in a new window

Format Show IAIignmentLI aslHTML ﬂ [T Advanced View Reset form to defaults &
Alignment View IPa\rwisB LI (]
Display [ Graphical Overview ¥ Linkout ¥ Sequence Retrieval " NCBhgi (7]
Masking Character: | Lower Case =l Masking Coior: [Grey =] 2]
Limit results  Descriptions: Iﬂ Graphical nverview:m Alignments: lﬂ &
Organism  Type common name, binomial, taxid, or group name. Only 20 top taxa will be shown (%]
Entrez query: | (2]
Expect Min: | Expect Max | | @
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Aligninents

Fref| EP 0011453054.1| PREDICTED: similar to neurotrophic factor isoform 3 [Pan troglodytes]
gh | EAWSS564.1] glial cell derived neurotrophic factor, isoform CRA b [Howo sapiens]
Length=228

Soore = 432 kbits (1112, Expect = 4es-120
Identities = 211/211 (100%), Positiwves = 2117211 (100%), Gaps = 0/211 (0%)

ouery 1 MELWDVVAVCLVLLHTAS AFPLP AGERPPEAPAEDRILGRRRAFFALZZDSNMPEDYPDOQ &0
MELWDVVAVCLVLLHTAS AFFLP AGERPPEAPAEDRILGRRRAPF ALIIDSMPEDYRDQ
Zhjct 18 HELWDVV AV CLVLLHTAS AFPLPAGERPPEAP AEDRELGERRAFPF ALSSDSHMPEDYFDQ 77

ouery 61 FDDVHDF IQATIKRLERSPDEQNAVLFREEFNRQAALLMIFENSRGEGRRGORGENRGCVL 120
FDDVHDFIQATIKRLERSPDEQNAVLPREEFNEQLAA MNP ENSRGEGRRGORGEITRGCYL
Zhjct 78 FDDVHDF IQATIKRLERSPDEQMAVLPRRERNROAARANPENSRGEGRRGORGENRGCVL 137

ouery 121 TAIHLNWVTDLGLGYETEEELIFRVCEGSCDAAETTYDEILFNLERNRRLVSDEVGOACCRE 180
TATHLMVTLLGLGYETEEELIFRYCIGECDAAETTYDKILENLIRNRRLYIDEVGOACCE
Zbjct 138 TAIHLNVTDLGLGYETEEELIFRVCSGICDAAETTYDEILENLZFNERLVSDEVGQACCE 157

ouery 181 PIAFDDDLEFLDDNLYVYHILREHIAKRCGCI 211
FIAFDDDLSFLDDNLVYHILREHSAEKRCGCT
Zhjct 198 PIAFDDDLEFLDDNLVYHILREHIAERCGCI 228

ol | AAMIETT0.1] glial cell deriwved neurctrophic factor [synthetic construct]
Length=212

Score = 432 bits (1112), Expect = 7e-120
Identities = 211/211 (100%), Positiwves = 211/211 (100%), Gaps = 0/211 (0%)

Query 1 MELWDWVVAVCLYVLLHTASAF PLPAGKRPPEAPAEDRELGRRRAPFALSEDENMEPEDYPDD &0
MELWDWVAYVCLYVLLHTASAF PLEAGERPPEAPAEDRELGRRRAPFALSSDENMPEDY PDOQ
Sbjct 1 MELWDVVAVCLYVLLHTASAF PLEAGKRPPEAPAEDRSLGRRRAFPFALSSDESNMPEDYEPDD &0

Query 61 FODVMDFIQATIKRLERS PDEQMAVLPRRERNRQAAAANPEN ERGEGRRGORGENRGCVL 120
FDDWMDFIQATIRRLERE PDROMAVLEPRRERNROAAAANPEN SRGEGRRGORGENRGCYVL
Shjct 61 FDODVMDEFIQATIKRLERS PDEQMAVLPRRERNROAAAANPENSRCEGRRGORCGENRGCVL 120

Query 121 TAIHLNVIDLGLGYETEEELIFRYCEGECDAAETTYDEILENLSENRRLVSDEVGQACCR 180
TATHLNVIDLGLEYETREELIFRYCEGECDAAETTY DEILENLERNERLYV SDEVGEOACCE
Sbjct 121 TAIHLNVTDLGLGYETKEELIFRYCSGSCDAAETTYDEILENLSRNRRLVSDEVGQACCRE 180

Query 181 PIAFDDDLEFLDDNLVYHILREHSAKRCGCI 211
PIAFDDDLEFLODDNLVYHILREHSAERCGCT
gkbjct 181 PIAFDDDLSFLDDNLVYHILREHSAKRCGCI 211

»ref |NP_000505.1] glial cell derived neurotrophic factor isoform 1 preproprotein
[Homo sapiens]
ref |¥P 526%44.1| PREDICTED: glial cell derived neuroctrophic factor izcform 4 [Pan
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GLIAL CELL LINE-DERIVED NEUROTROPHIC FACTOR:; GDNF
Gene map locus 5p13. 1012

TEXT

CLONING

Lin et al. {1993 1zolated a spectic dopaminergic neurotrephic protein, designated 'ghal cell ine-derived neurotrophic factor’
(GDNF), from a rat B4% glial cell ine. The corresponding cDINA was cloned from both human and rat cDINA libraries. The
predicted 21 1-amino acid sequences of the 2 proteins showed 93% homology. The human GDMF precursor is processed to a
mature 134-amino acid protein with 2 potential W-linked glycosylation sites; it exists as a homodimer. The mature protein containg
7 conserved cysteine residues spaced similarly to members of the TGF-beta superfamily (see 190180). @

MAPPING

Schindelhauer et al {1995) mapped the GDIF gene to human chromoesome 5p13. 1-p12 by fluorescence in situ hybridization
(FISH). By study of a cell hybrid panel and by FISH, Bermingham et al {1935) mapped the GDNF gene to 5p13.3-p13.1.

GENE FUNCTION

Lin et al. {1993 found that recombinant human GDMF specifically promoted the survival and diferentiation of doparminergic
neurons in rat embryonic midbrain cell cultures. GDIF alse enhanced high-affinity uptalce of dopatnine in these cells. Mo effect of
GDNF was seen on GABAergic or serotonergic neurons or astrocytes. Schaar et al (1993) identified Gdnf transcripts m the
substantia nigra and in type 1 astrocytes of rat basal forebrain. Recombinant GDIF promoted the survival and differentiation of
dopaminergic neurens in embryonic midbran cultures and promoted their uptake of dopamine. G

Oppenheim et al. {1995} showed that recombinant human GDINFE could rescue avian motor neurons from programmed cell death.
In wivo, GDIF rescued avian and murine spmal motor neurons from death caused by azotomy. Beck et al. (19%5) used GDIF to
prevent loss of tyrosme hydrozylase (TH, 191290)-expressing neurons in the substantia mgra of adult rat brans after transfection
of their azons within the medial forebrain bundle. Tomac et &l (1395) showed that GDIF injected over the substantia nigra ot in
the striabun of mice conld protect cells from the efferts of the nenrotosin MPTP in wive snosestine 3 nossible nse i the treatrment
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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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