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.



NCBI! Map Viewer

What is Map Viewer?

Wap Viewer allows you to view and search an organism's complete genoms,
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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m NCBI Map Viewer

+ 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

High Throughput Genomic Sequences
Sequencing of BACS:

Draft:

Phase O — single/few 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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.. B C D
Finished:

Phase 3 — high quality finished sequence with no gaps
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> NCBI NCBI Map Viewer
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Lineage: Eukatyota; Metazoa, Chordata, Cramata, Vettebrata, Eutelesstem; Marmtalia; Euthenia, Euarchontoghres; Pritnates;

Haplorrtum; Catarrtuvm: Hommdae, Homo, Home sapiens

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

+ Release Notes
+ Statistics
+ CCDS Project

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

NCBI Map Viewer
[0 Prof

Search for IGDNF on chromaosome(s assembly | Al ~| Find Advanced Search

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

|I ] 11
ﬂ ﬂ ﬂ -i- ﬁ -ﬁ- ﬁ ﬁ [I ﬁ ﬂ
1z a2 4 5 & 1 8 3 @ 4 (2 1
Hits: 5 1 13 23 z
- I
[ B S O
[ b I -
14 is 18 17 18 18 28 1 22 # hs HT not placed
Hitst 2 14 3
. Search results for query "GDNF": 128 hits
Hits shown: 1- 100 ») 9678710 13 1820 nat placed
Quick Miger —
Chr Assembly Iatch Map element Twpe Maps < [ Cene
5 reference  all matches
GDNF family receptor alpha 3 Hs 58042 Hs_EST Cl Hs Units I al
th05a07.21 NCT_CGAP Lu2d4 Home. GDNFFAMILY TRAN ™ RefSeq
REECEPTOR ALPHA .. AIRREELL Sy [0 8TS
Eattus norvegicus glial cell .. Gdnf), mEINA NI 0191351 TEANSCRIPT En EMNA [T Unigene
Rattus norvegicus neurotrophic. GDNF (Gdnf) mBIA, AFATT624 1 TRAMSCRIPT RaENA x\
partial I — — lter |
Rattus norvegicus brain GDINF splice variant 2 mRIA | partial .. AF205714 1 TEAMNSCRIPT En BIMA
Rattus norvegicus brain GDINF splice variant 1 mRIA partial . AF205713 1 TEANSCRIPT En RMA




. Search results for query "GDNF AND gene[ob)_type]™: 14 luts

Chr Assembly Iatch Map element Type  Idaps
5 reference  all matches
glial cell line-derived neurotrophic factor receptor alpha-3 GFEAS Gene  Genes cyto | Gene
GDNF : ghal denived neurotrophic factor GDNE Gene  Genes cyto | Genes seq
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Homo sapiens (Build 36.2)

Region to retrieve (in chromog i
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Sequence Format |FASTA j'
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This chromosome region corresponds to the contig region(s):

Contig start stop  strand
NT _006576.15 37788510 37812539 + Display Save to Disk View Evidence ModelMaker

Homo sapiens (Build 36.2)
Region to retrieve (in chromosome coordinates):

Chromosome: |5 Strand: I Wil j
from [7851510 adjust by 0K
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Homo sapiens Build 36.2 (Cwuivent) BLAST The Human Genome

Query: GDNF AND gene[obj_type] [clear
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Taxonomy Structure

Clone-ID: CTC-265D19 CwrState: Free
Comment: Cloneldap processing

FingerPrint Information: No

Mapping Information

Chrom Position Map-tethod
5 Spl32 FISH

5 37.9 b ePCE/BLAST

STS Information
Chrom 5TS-Name Accession  Map-Method
5 D532021 PCRHyb

Library Information
Name: CalTech human BAC library C

Orgamism: Home sapiens Type:
Approved: Mo Sex:
Sowrce: sperm Rasite:

Distributor Information
Available from clone library
Name: FResearch Genetics
Email: hbranesi@resgen com
Web: httpeifarwrw. resgen. comiresonrcesiindex php3
Available as part of clone set HBRZ 1resgen
Name: Research Genetics
Email: librariesi@resgen com
Web: hittp/fwww. resgen.comiresourcesindex php3

Center
UCSE
INCEI

Center
TCSE

BAC
Mdale
HindIlT
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Homo sapiens Build 36.2 (Cwivent) BLAST The Hunan Genome

Data As Table View Dewnload All !

Genes On Sequence All Sequence Maps next
Fegion Displayed: 37,833K-37 894K bp Download/View Secuence/Evidence Diownload Dats
Total Genes On Chromosome: 1268 [3 not localized]

Genes in Reglon: 1

start stop Symbel O Links 15 Cyto Description

37851510 3787553% GDNE - OMIWMHGNC svpr dlevmmbm sts CCDS SNP best RefSeq 5p13.1-p12 ghal cell denved neurotropluc factor
AL miho models All Sequence Maps prev next
Fegion Displayed: 37,833K-37 894K bp DownloadView Sequence/Evidence Download Data
Total models On Chromosome: 5351 [7 not localized]
models in Region: 6

start stop Symbel O Best hnt Best it description

37841490 37848120 hmm142934 -

37851510 37871686 ham®5761 - NP 0005051 glial cell derived neurotrophic factor isoform 1 preproprotein [Home sapiens]

37851510 37871350 hnm®9527 - NP 954701.1 ghal cell derived neurotrephic facter isoform 2 precursor [Hemo sapiens)

37851510 37875539 hmm855995 - NP 0005051 glial cell derived neurotrophic factor isoform 1 preproprotein [Home sapiens]

37851510 37871686 ham85293 - NP 9547011 ghal cell derived neurotrophic factor isoform 2 precursor [Homo sapiens)

37872457 37878200 hmm 143168 + BAAZOTE2 3 KIAAQ324 protein [Homo sapiens]
FefSeq Transcripts On Sequence All Sequence Maps prev
Fegion Displayed: 37,833K-37 894K bp Deownload/View Secuence/Evidence Download Data
Total RefSeq Transcripts On Chromosome: 1468 [3 not localized]
FefSeq Transcripts in Region: 3

start stop Accession Locus O Links Align quality Description

37851510 37875539 NI 000514.2 GDNE - ugsvprevBLink CCDS identical ghial cell derrved neurotrophic factor

37851510 37851594 exon - CD3 485 bp

37851995 37870504 mtron - 18510 bp

F7RT0505 37870655 esxton - CD3 151 bp

37870656 37870681 exon - TTR 26 bp

37870682 37875365 ntron - 4684 bp

37875366 37875539 exon - UTR 174 bp

37851510 37871350 NI 189231.1 GDNF - ugsvprevBLink CCDE identical ghial cell detived neurotrophic factor

Homo sapiens Build 36.2 (Cwivent) BLAST The Human Genome

Query: GDNF AND gene[obj_type] [clear]

Master Map: Genes On Sequence Summary of Maps

Eegion Displayed: 37 833K-37 894K bp DownloadView Sequence/Evidence
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Crganism Home sapiens (Buld 36 2) Chromosome: 5 Contig: NT 00657615 Locus: GDINE

Ewidence:
RS + 5
< ——— hmm 143168
3731255%9==< MV 5V BV 580 2==37TEES10
£ it strand +3 change strand
_ _ _ expand ESTs
- AF053T431  hits CDD
£00018971  hits CDD
00018981 hits CDD
- 00013991 hits CDD
L¥D52E32]  hits CDD
ECOS9L191  hits CDD
BCOS9EE91  hits CDD
CES410251  hite CDD
DQusaT4l  hits
- HI 0005142 hits COD
- M 1993311 hits CDD:
HIM 1993341 hits CDD
bomPSTEL s
B bomt9s; i
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= M O0S14 9
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Putative exons (graphic view):
in Zm 4n an lomm
mcm 11m
&n
i
&m

Your model: clear

3-5-10

vy

CATACAGGCCARAAGTCTCCAAGTCCCTGC TAACTTCTTGCTCTCGCAAC EGEETECCTEﬂ
TTTAGGTGGGAAGAATGAGGTGTGHGC GGC AGGCTGGETGCCGCCGCCGGACGGGACTTT— ORF Finder
AAGATGAAGTTATGGGATGTCGTGGCTGTC TGCCTGSTGCTGCTCCACACCGCGTCCGCC Qe
jrssslaialale sl ve alarate et ate et N LN R """CTCCCGAGGCGCCCGCCGAAGACCGCTCCCTCGGCLI—

htggkspspce*llalateyl = iqakslqvpanfllsqqntyﬂ yrp]wskslltscsrnripiil
frwee *gvggr lgasagrdf loggknevwasgwypppdogt 1 Fygrmr cgrgagerrrogly
KMELWDWVVAVCLVLLHTASL r*sygM3WLIAWCCSTPRPP devMGCRGCLPGLAPHREVEL
FPLPAGKRPPEAPAEDRSLG;I SRCPPVRGLPRRPPKTAPSAj PAARR*easrgarrrplprpLI
Putative exons (table view): custom exons intron basesfz
r 1 CG|CCG 37812539-37812366 GAG|GT == 5

o 2 CT|CCA 37808686-37808493 ATG|cT =>4 or 5

VM 3 CC|CAT 37808350-37808254 TGG|cT =>4

4 20r3 <= AG|GTG 37807681-37807583 CCe|aT == 10

M5 lor2<=AG|GTG 37807681-37807505 ACT|GT == 10

r o AG|ATG 37807655-37807594 ccc|eo==11

O 7 AG|ATG 37B807655-37807583 cCo|oT =>9 or 10

r 8 AG|ATG 37807655-37807505 ACT|eT == 10

r 9 T <= AG|GGC 37796948-37796869 GAG|GT == 10

W 104dor5or7or8or9<=ac|CAA 37788994-37788513 ATC|TEA|CT 37788510

|’°‘ Framel, OR_F=|211 CDD ¢ Frame2, ORF=|42 CDD  Frame3, ORF=|22 CDD

;'_, ORF Finder (Open Reading Frame
=Y Finder)

Structure

Anonymous

e ||1 GenBank 'I Redraw || an vI- Frame from to Length

+1 B124.758 636
g -2 B522.668 147

I | |
- AN +2 B137.265 129
-3 B348.655 108
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< ORF Finder (Open Reading Frame
- ~
=RNISER Finder)

Fubied BLAST OMIM Taxonomy Structure

Anonymous

Proggaml hlastp j Database I nr j m 7 with parameters

view |[TGenBank ¥] _Redraw |[100 vl Frame from to Length

+1 m124. 758 636
-2 B522.668 147

[ | E— ]
= | +2 B137 265 128
-3 B548.655 108
[ ]
[ ]
[ | E— I
Length: 211 aa
Accept | Alternative Initiation Codons
1lza av i ctccac
M K L WD W V¥ & W CL WL L H
169 cccgag
T & % 4 F P L P & 7 K R P FP E
214 cooktC
4 P 2 E DR S L & R R ER & F T
z59 ot toot gatcag
4 L 3 82 D 2 N M P E D ¥ P D Q
204 + ggattttatt ttazaagactyg

» NCBI BLAST/ Format Request
Query Icl|2186 (211 letters)
Database nr
Job title cl|2186 (211 letters)
Request D [EK4SWP4J01R | viewr | T Show resutts in a new window

Format Show |AI|gnmentL| aslHTHL j [T Advanced View Reset form to defaults L]

Alignment View IPa\rwise ;I e

Display [ Graphical Overview ¥ Linkout ¥ Sequence Retrieval I NCBgi ]

Masking Character: | Lower Case =] masking coior: [rey =] =)

Limit results  Descriptions: m Grauhicalnveniew:m Alignments:m 2

Organiem Type common name, binomial, taxid, or group name. Only 20 top taxa will be shown L=

|

Entrez query: | (%]

Expect Min: | Expect Max: | | @

Formatfor [ PSLBLAST | with inclusion threshold: (7]
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Job Title: icl|2186 (211 letters) M

BLASTP 2.2.17 (Aug-26-2007)

Reference:

Altschul, Stephen F., Thomas L. Madden, Rlejandro A. Schéffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman
(1997), "Gapped BLAST and PSI-BLAST: a new generation of

protein database search programs", Nucleic Acids Res. 25:3339-3402.

RID: EK45WP4J01R

Database: All non-redundant GenBank CDS
translations+PDB+5SwissProt+PIR+PRF excluding environmental samples
from WG5S projects

5,470,121 sequences; 1,834,087,724 total letters

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

Query=
Length=211

Distribution of 100 Blast Hits on the Query Sequence

|M0use over to see the defline, click to show alignments

Color key for alignment scores
<40 40-50 80-200 >=200
.. ———————
] I I ] I ]
0 40 80 120 160 200
Aligmiments

rref| P 001143054.1| PREDICTED: similar to neurotkrophic factor isoformn 3 [Pan troglodytes]
gh | EAWSSS64.1] glial cell derived neurotrophic factor, isoform CRA b [Homo sapiens]
Length=225

Score = 432 bits (1112, Expect = 4e-120
Identities = 211/211 (100%), Positives = 2117211 (100%), Gaps = O/211 (0O%)

ouery 1 MELWDVVAVCLVLLHTASAFFPLP AGERPPEAPAEDRILGRRRAFFALISDSHNMPEDYREDQ 60
MELWDVW AV CLVLLHTAS AFPLPAGERPFEAP AEDRELGERRAFF ALSSDSHNPEDYRDQ
Zhjct 18 MELWDVVAVCLVLLHTASAFPLP AGERPPEAPAEDRILGRRRAPFALIZDSNMPEDYPDQ 77

ouery 61 FDDVHDFIQATIKRLERSPDEQMAVLPRRERNROQALARANPENSRGEGRRGORGENRGCVL 120
FDDVHDFIQATIKRLERIPDEQMAVLPREEENROAARANPENIRGEGRRGORGENRGCVL
Zhijct 78 FDLDVHNDF IQATIKRELERSPDEQNAVLPRREFROAL A MNP ENSRGEGRRGORGEIIRGCVL 137

ouery 121 TAIHLNWTDLGLGYETEEELIFRVCEGSCDRAETTYDEILKNLSENERLVSDEVGQALACCE 180
TAIHLIWTDLGLGYETKEELIFRYCEGACDAAETTYDEILKNLSENRRLVSDEVGOLCCE
Zhjct 138 TAIHLNWTDLGLGYETEEELIFRYVCEGSCDAAETTYDEILFMLEENERLVSDEVGQLACCE 197

Query 181 PIAFDDDLEFLDDMLYVYHILREHIAKRCGCI 211
FIAFDDDLEFLDDNLYYHILREHIAERCGCT
Zbjct 195 PIAFDDDLSFLDDNLVYHILREHSAKRCGCI 228
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b | AAX3ETT70.1] glial cell derived neurctrophic factor [synthetic construct]
Length=21Z2

Score = 432 bits (1112), Expect = 7e-1Z0
Identities = 211/211 (100%), Positives = 211/211 (100%), Gaps = 07211 (0%)
Juery 1 MELWDWVVAVCLYVLLHTASAF PLEPAGERPPEAPAEDESLGREREAPFALESDENMEEDY PDO &0
MELWDWWVAVCLVLLHTASAF PLPAGERPPEAPAEDESLGRREAPFALSSDENMPEDY PDOQ
Sbjct 1 MELWDWVVAVCLYVLLHTASAF PLEPAGERPPEAPAEDESLGREREAPFALESDENMEEDY PDO &0

QJuery 61 FDDVMDEFIQATIKRLERS PDEQOMAVLERRERNROAAAANPENSRCEGRRGORGENRGCVL 120
FDDVMDFIQATIKRLERS PDEQMAVLPRRERNROQAAAANPEN S RGRGRRGORGENRGCVL
8bjct 61 FODVMDFIQATIKRLERS PDEQMAVLPRRERNRQAAAANPEN ERGEGRRGORGENRGCVL 120

Query 121 TAIHLNVTDLGLGYETKEELIFRYCEGECDAAETTYDEILENLESRNRRLVEDEVEOACCR 180
TATHLNVIDLGLEYETREELIFRYCEGECDAAETTY DEILENLERNERLYV SDEVGEOACCE
8bject 121 TAIHLNVIDLGLGYETKEELIFRYCSGSCDAAETTYDKILKNLSRMNRRLVSDEVGQACCR 180

Query 181 PIAFDDDLEFLDDNLVYHILREEHSAERCGCI 211
PIAFDDDLEFLDDNLYVYHILREHSAERCGCT
Sbjct 181 PIAFDDDLSFLDDNLVYHILRKHSAKRCGCI 211

>ref|MP _000505.1] glial cell derived neurctrophic facteor isoform 1 preproprotein
[Homo sapiens]
ref|XP 526944.1| PREDICTED: glial cell derived neurotrophic factor isoform 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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