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

Instructor:
Dr. Wayne Matten, NCBI



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.

NCBI Map Viewer

Search |- Select Group or Organism - =l or | Gol

New Available! - WCBI's annotation of the dog (Canis familiaris) genome assembly (build 1.1).
The dog is a useful model organism due to extensive genetic diversity and morphological
variation within the species and to aggressive breeding practices that have resulted in inbred
populations of dogs. Map Viewer and many other resources st NCBI now provide & more
comprehensive resource for dog.

Swatch to ListView

Click the & to BLAST, the @ to search the group

Mammals
P organisms 4

Other Vertebrates
b 2 organisms

Invertebrates
Insects O
O Fungi b 3 organisms

Il organisms 4 Nematode ©

b I organisn

O Plants 0@

Protozoa /b 8 organisms

I organisa 4

See more about (0 Bacreria, O Organelles, 0 Vireres




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

Genome Assembly Accession Numbers

Intermediate Assemblies:

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

NC_




High Throughput Genomic Sequences
Sequencing of BACs:

Draft:

Phase 0 — single/few pass reads of a single clone
Phase 1 —unfinished, unordered BACs with gaps

— A —

E D A C

Phase 2 —unfinished, ordered with gaps

L L L L

.. B C D
Finished:

Phase 3 —high quality finished sequence with no gaps

>

Map Annotation

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

Radiation centiRays (¢R)




NCBI Map Viewer

I de Gename Gene Structure e Tax
Search for IGDNF ot chromosome(s) I assembly IAII vl Advanced Searct
™ Show related entries Help FTP Ilap Viewer home

Homo sapiens (human) genome view BLAST search the human genome
Build 36.1 statistics  Switch to previous build
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Homo sapiens (human) genome view

Build 36.1 statistics
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18 hits

Agsembly Iatch

all matches
GDIF
Gdnf

GDMF family receptor alpha 3

GDNF : astrocyte-derived trophic factor

all matches

GDINF

Gdnf

GDNF family receptor alpha 3

GDNF : astrocyte-derived trophic factor

all matches

similar to GDIE family receptor alpha 2 precursor
(GFR-alpha...

s
I
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Wap element Type

GDITE
Genf

GEEAZ

GDIE

GDNF
Gdnf
GFRA3
GDNF

LOC6&53765 GENE

BLAST search the human genome
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Genes seq




NCBI E* NCBI Map Viewer

Pubihded

CIhIng

Taxanamy

Structur:

Find | Find in This Yiew Advvanced Search |

Hormo sapiens Build 36.1 (Cwirent) BLAST The Human &

Query, GDNFE - [clear]
IWaster Map: Genes On Sequence

Eegion Displayed: 37,833, 500-37 893 600 bp
Genes-sed Symbol O Links

Sutnmary of Waps Maps & Options

DownloadView Sequence/Ewidence

E Cyto Description
H LoCad6739 + v dlevmm mBEIA apl32 hypothetical

GDINE dl ev mm hm sts 5p13.1-p12 glial cell derive

Organism: Homo sapiens

Help
Chromosome: [5 Region Shown: [37533458.2F |37893560.7¢
Available Maps: MMaps Displayed (left to right)
Org:lhuman "I Assembly:lref "I Change Aszembly |
—sequence hMaps— = []Gene =

Al initio | Move UP |
Assembly b v DO |
Fepeats ADD>> |

BES Clone bake Masterfiple to Bottom |
Clone <<REMCWVE | ¥4

MCL Clone

Taggle Ruler |
Contig

= before map means 'naler set!
Component | U P ?

MMore Options:

™ Show Connections W Verbose Mode

Compress Wap: Im Aute Compress if = 350 px
Page Length: IS‘EI—

Thumbnail View: ® default (ideogram) © rmaster

ply | Close |




dylaly i

27533500 f

Find | Find in This Yiew Advvanced Search |

Homo sapiens Build 36.1 {Cwirent) BLAST The Human Jenome

Queny. GOMF - [clear
haster Map: Genes On Sequence Summary of Maps

Region Displayed: 37,833,500-37 893,600 bp DownloadView Sequence/Ewidence
Ge“es;ffq Eymbal o Links E Cyten Deseription
FTEI4K

FTEIGK

ITEI6K.

FTEITK

ITEIEK.

FTEIK.

FTE4 0K

ITE41K.

ITE42K.

I7543K.

ITE44K.

ITE45K.

ITE4EK.

IT7E4TH.

ITE4EK.

273:95 H LOCE46735 + v dlevmm mBIA Spl3.2 hypothetical |
F7E5 1K

B

ITEEIK

ITEH4K.

FTE5EH

ITEEK.

ITEETK

ITEHEK.

ITEH9K.

FTE6 0K

ITE6 1K

ITEE2K.

. GDIF + OMIM HGNC v pr dl ev mra hea sts CCDS best RefSeq  5p13.1-p12  glial cell dern
ITEEEK.

ITEEEK.

ITEETK.

ITEEEK.

ITEEK.

FTETOK.

ITETIK

Homo sapiens Genome (build 35.1)

Chremosome: |5

Region to retrieve (in chrom ; :
Strand: | plus =

frotn: [37851510 | adjust by 0K

to |3?8?5539 adjust by|+DK Change Region/Strand

Sequence Format | FASTA  «

Contig

This chromoesome region corresponds to the contig region(s):

start stop  strand
NT 00657615 37788510 37812539 + Display Save to Disk View Ewidence Modellaker

I 8 T 8 At 008 L 1 e s g

Region to retrieve (in chromosome coordinates):

Chremesome: |5

Strand: | minus x|

frotm: [37851510  adjust by [-0K

to:|3?8?5539 adjustby|+E|K Change Region/Strand |
Sequence Format: | FASTA =

/
Reverse Complement of this chromosome rgZion corresponds to the contig region(s):
Contig start stop  strand
T _006576.15 37788510 37812538 - Display Save to Disk View Ewidence Modelbaker




Organism: Homo sapiens
Chromosome: |5 Region Shown: [37843232.25 |37903304.75

Org: Ihuman 'I Agsembly: Iref "I

—Sequence Maps—ﬂ

Al initia
Azsembly

BES_Clone

Clone

MCI_Clane <BEMOVE |
Contig

Component

CpG Island hd|

More Options:
7 Show Connections M Verbose Mode

Cotnpress Map: IautD "I Auto Compress if » 350 px
Page Length: IEU
\ Thumbnal View: & default (idecgram) € master

Avwailable Maps: Maps Displayed (left to right):

Change Assembly |

kMowe LIP |
korne DO |

kake Masterbdowe to Bottorm

Toggle Ruler |

([F] before map means "naler seth

T T ! = A
Hormo sapiens Build 36.1 (Cwirent) BLAST The Human Genome
Chromosome: 1234[5]1£78810111213141516 1718192021 22 X ¥ MT
Query. GDMNF - [clear
haster Map: Genes On Sequence Summary of Maps Maps & Options
Eegion Displayed: 37,833, 500-37 893 600 bp DownloadView SequenceBEwvidence
clone Xl conp#Xl contig=X] Genes_‘saqﬁl Symbol Q Linles E
’ FTEIK
FTEIGK
ITEI6K.
FTEITK
ITEIEK.
FTETK.
FTE4 0K
ITE41K.
an 37842K.
37,833,500 2;2:3;
ITE45K.
37,893,600 G
ITE4TK.
ITE4EK.
Tada ﬂ LOCE46735 + sv  dlevmm mEI.
FTESOK.
ITEL1K
— ITEH2K
ere.
Ideogran CTE-269013 2:2:3&
H: sreeon
l"ig F7EETH
ITEHEK.
ITEH9K.
FTE6 0K
ITE6 1K
ITEE2K.
AcobE6.5 [ NT_ougsze. 7O GDIF + OMTM HGNC sv pr dl ev mm hm sts CCDS best B
ITEEEK.
ITEEEK.
I786TH.
ITEEEK.
ITEEK.
FTETOK.
ITETIK
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are re:
Ideogran

i

SF13
stis
Sai2
5413
Sat4
Sai5
532
5q22
5423
5431
5432
5433
5434
5435

omenclature

End Repart

Homo sapiens Build 36.1 (Cuirent) BLAST The Human Genome
Chromosome: 1234 [5]878210111213141516 1718192021 22 XX ¥ MT
Query. GDMNF - [clear
haster Map: Genes On Sequence Summary of Maps
Eegion Displayed: 37,833, 500-37 893 600 bp DownloadView SequenceBEwvidence
clone 2X| conp2X| contig=H Xl Genes_‘saqﬂ Symbol Q Lirlkes E
’ FTEIHE
FTEIGK
ITEI6K.
FTEITK
ITEIEK.
FTEIK.
FTE4 0K
ITE41K.
ITE42K.
ITE43K.
ITE44K.
ITE45K.
ITE4EK.
FTE4TH.
ITE4EK.
Tada H LOCE46735 + v dlevmm mEI.
FTESOK.
ITEL1K
FTE5IH
LTC-269019 FTESH
Symbal: CTC-263019 gzzzgi
UniSTS: sts e
Clone insert seqifeyce: - s78E7K
Clone end sequencel- P
FISH: 5p13.2(UCSF) .
\ FTE6 0K
ITE6 1K
ITEE2K.
Rowssen.s (LWT_owssze. 3ok GDINEF + OMDM HGNC sv pr dl ev mm hm sts CCDS best F
ITEEEK.
ITEEEK.
ITEETK.
ITEEEK.
ITEEK.
Clone Registry
B T ( Taxonormy Structure
Go
Clone-ID: CTC-269D19  CwirState:  Free
Comment: Clonelfap processing
FingerPrint Information: No
Mapping Information
Chrom Paosition Map-Method Center
5 pl32 FISH UCSF
5 37.9 Mb ePCR/BLAST NCEBI
STS Information
Chrom 5TS-Mame Accession  Map-Method Center
5 D532021 PCE/Hyb UCSF
Library Information
Name: CalTech human BAC library C
Organisi: Home sapiens Type: BAC
Approved: Mo Sex: Ifale
Sowrce: sperm Rsite: HindIT
Distributor Information
Avalable as part of clone set HBEC 1.resgen
Name: Eesearch Genetics
Email: libranes@resgen com
Web:  http/fwww resgen comiresourcesindesx php3
Phone: 1-200-333-4363
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I http:/ /www.nebinlm.nih.gov - Map Yiewer - Mozilla Firefox

Organism: Homo sapiens

Chromosome: IE Region Shown: |3?833488.25 |3?89355EI.?5

Available Maps:

Crg I human :‘v | reference j

astSse ] []Ab initio
GenBank DRaA, FetSeq Transcripts
Gene

MCI Clane

Fhenotype

FefSeq Transcripts
Fepeats

STS

TCAG Genes =l

Assembly:

<<REMOVE |

More Options:
[ Zhow Connections W Verbosze Mode
Compress Idap: IDﬁ_;l Auto Compress ff > |360 px
Page Length: IS‘IZI—
Thumbnail View. @ default (ideogram) ¢ master
DK, | Apply | Close |

Maps Displayed (left to right):

Change Assermbly |

howe LIF |
o DTN |

bake Masterhdove to Bottom |

Toggle Ruler |

([F] before map means 'naler setf)
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Homo sapiens Build 36.1 {Cuirent) BLAST The Human (Jenome

Queny gdnf  [clear

Master Map: Genes On Sequence Summary of Maps

Eegion Displayed: 37,833,500-37 893,600 bp DownloadView Sequence/Ewidence
Hm}elﬂﬂ Rei‘Se? RHAX] Gentzf*_seqﬁl Symbol Q Lirks E

e 876910 u HH_928657. u LOCed6729 + W mRITA

b=
|tn
B

bl 05377

NA_108054
bl 05143 ———

GDIWFE + O HGHC sv pr dl ev mm hm sts CCDE  best RefS

WH_199251.
bl 04909

; HH_0005 14,
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Hemo sopiens Build 36.1 (Cwmirent)

Diata Az Table View Deownload AL !

Genes On Sequence Al Bequence haps next
Region Displayed: 37,833,500-37,893 600 bp Download/View Sequence/Evidence Download Data
Total Genes On Chromosome: 1281 [4 not localized]

Genes in Eegion 2

start stop Eymbol o Links E Cyto Drescription
37848536 37850038 LOCE46730 - v dl ev mm mBIA pl32 hypothetical prote
37848536 37849693 exon - UTR  1158bp

37849694 37850038 exon - CDS 345bp

37851510 3787553% GDIF - OMMW HGHNC  sv pr dl ev mm hm sts CCDS  bestRefSeq  5p131-pl2  glial cell derived 1
37851510 37851857 exon - CDS 348bp

37851510 37851994 exon - CDS 485bp

37851995 37870504 intron 18510 bp

37870505 37870655 exon - CDS 151w

37870583 37870655 exon - CDS T3bp

37870594 37870647 exon - CDS Sdbp

37870648 37870655 exon - UIE  3bp

37870656 37870681 exon - UIR  26bp

378T0682 37871253 intron 572 bp

37871254 37871350 exon - TR 97bp

37871351 37875365 intron 4015 bp

37875366 37875539 exon - UIR 17 bp

Ab initio models All Sequence Maps
Eegion Displayed: 37,833 500-37 893 600 bp

Total models On Chromosome: 6386 [12 not localized)
maodels in Begion: 6

start stop Eymbol 2 Best it
37841490 37848120 hmnm197456 -

37848536 37850038 hmum157690 - AAFO0R580.1 Unknown (protein for IMAGE4179986) [Homo sapiens]

37851510 37571344 hmm 105143 - AATI1017.1  ghal cell-denved neurotrophic factor isoform [Home sapiens]

37851510 37ET16E0 hmm 104905 - AATI1017.1  ghal cell-denved neurotrophic factor isoform [Home sapiens]

37851510 37ET16E0 hmm 105377 - NP 0005051 ghal cell derved neurotrophic factor izoform 1 preproprotein [Homeo sapiens)
37872457 37878200 hram137924 + BAASZTVI4 1 EBINA binding protein [Homeo sapiens)

EefZeq Transcripts On Secuence
Eegion Displayed: 37,833 500-37 893 600 bp
Total RefSeq Transcripts On Chromosome: 1509 [10 not localized]

EefSen Transcriots in Besion- 4

Eest hit description

All Sequence hlaps

BLAST The Human Genome

next
Download Data

prev
DownloadView Sequence/Ewdence

Prev

DownloadView Sequence/Ewdence Download Data

14



Master Map: Genes On Sequence Summary of Maps
Eegion Displayed: 37,833,500-37 893 600 bp

gion

'

b 97690 u HH_329657. u LOCE46735 + v
Ideogran
5
hirnal 05377
NA_$80as——

bl 05143

Hm}elﬂ&l RefSe? RHA X] Genes*_seqﬁl Symbol el Linles E

GDIE + OW HGIC sv pr dl ev mm him sts CCDE  best BefSeq

Maps & Options

DownloadView Sequence/Ewidence

dlev mm mEITA

=

Model Maker {Make Your Chon Model by selecting an evidencelelp lezend
exon "set" andlor addiremove individual putative exans for inclusion
in your model)

Organism: Homo sapiens Chromosome: 5 Contig: MT 00657615 Locus: GDIE

Ewndence:
ER + + 5
I T 197924
37812538==< v 5V £V 3EQ ===37738510
S minus strand -3 change strand
_ _ expand ESTs
= AF0S37481  hits CDD
AM016071  hits CDD
AM0018081  hits CDD
= AM01690.1  hits CDD
£¥0528321  Lits CDD
ECO691191  hits CDD
BCO69360]  hits CDD
CES#10931  hite DD
= HM 0005142 hits CDD
= HM 1993511 hits CDD
HM 1003341 hits CDD
boml04900 bt
= Poml0S143 bt
Poml05E77 bt
= HM 0005142 hits

= ﬁl MM_000514.2 : 1-5-9

Tutative exons (graphic view):

in 2 d4m -
mcm lom
&n

Tour model: clear
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DPutative exons (graphic view):

in

Tour m.

G-
10m

3-5-8

CATACAGGCCALMAAGTC TCCAAGTCCCTGCTALMC TTCTTGCTCTCGCAACAGAATACCTL
TTTAGGTGGGALGAATGAGGTGTGGGCGGCAGGCTGEGTGCCGCCGUCGEACGGGACTTT
AAGATGAAGTTATGGGATGTCGTGGCTGTCTGCCTGGTGCTGC TCCACACCGCGTCCGCT
TTCCCGCTGCCCGCCGETAMGAGGCCTCCCGAGGCGCCCGCCGAAGACCGCTCCCTCGGT 5222
FGFF1CCGCGCGCCCTTCGCGCTGEGCEGTGECTCEERTETGCCEGEGGETTETCCTGET:J

* Flamel, ORP=|211 CDD © Frame2, ORP=|42 CDD © Frame3, ORF=22 CDD

j OFF Finder

Putative exons (table view):

o1 CG|CCG
[T 237808686 CT|CCALAG|CGT
¥ 337808350 CC|CATACA|GGC
4 2 or 3 <= 4| GTG
| 1or 2 <= 46| GTG
6 LG| ATG
-7 LG|ATG
r & LG|ATG

9 dordordorde= G| ChL
10 6 <= CL| GCT

e pspc*llalateylﬂ igakslowpanfllsgognty

frwee*ovggr lgasagrdf loggknevwaaguwypppdogt L
EMELWDVWVAVCLVLLHTASA r¥aygM3WLIAWCCSTPREPP
FPLPAGKEPPEAPAEDRSLG SRCPPVRGLPREPPETAPSA

- yrpkvskslltscsrnripl <
FEQENE O agerrrtgly

devMGCRGCLPGAAPHREVEL
PLARR*easrgarrrplprp

RRRAPFALSSDSNHPEDYPDLI AnnRPSR*avtqicqriiliLI ppralraeq*lkyargls*sll

custom exons  infron bases:IZ

378125359-37812366
37808680-37805493
378058344-375058254
37807651-37807583
37807651-37807505
37807655-378075594
37807655-37807583
37807655-37807505
37TEE9594-37755513
37TEEE57-377EE510

GLG|GT==>5
ATG|GT=>4 or 3

TGG| GT =>4
CCG|GT=> 9
LACT|GT==> 2
cccjGe== 10
CCG|GT==> 2
LACT|GT==> 2

ATC| TGA|CT 37788510
TGAL|CT

Finder)

Anonymous

view |[1 GenBank =] _Redraw |[100 vl Frame from to Length

| E—

ORF Finder (Open Reading Frame

+1 B124.758 636
-2 B522.668 147
+2 B137.265 129

@548 655 108

16




< ORF Finder (Open Reading Frame
< NCBI

Pubhied Entrez ] Qb Taxonomy Structure

Anonymous

Program | blastp | Database [ nr | BLASTI [ withparameters

view |[1 GenBank ] | Redraw |[100 v[ Frame from to Length

CCsessssss———— Y1 124758 636

= -2 B522.668 147
[ | | ]
= +2 B137.265 128

-3 B543.655 108

Length: 211 aa

Accept | Altemative Initiation Codons

M K L WD V¥ ¥ & v CL W L L H

T 24 3 24 F P L P &34 ¢ K ERUP P E

& P 24E DR 3 L & R ERER &P F
253 1t At

4 L 3 2 D 3 F M P ED ¥ P D @
304 ttcgatgatgtcatJgatttbattcaagccaccattaaaagacty

formatting lg L .-A S r[

Translations Retriay

<> NCBI

Mucleotide

Protein results for an RID)

Tour recuest has been successfully submutted and put mito the Blast Cueue.

Query = (211 letters)

Putative conserved domams have been detected, click on the inage below for detailed results.

Il 2|5 5|ﬂ ?|5 1?0 125 150 175 200 211
n T ———

The recgflest ID 13 |1 142356095-3291-20316158066.BLASTO

o D
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BLASTPF 2.2.14 [May-07-2006]

Reference:

Altschul, Stephen F., Thomss L. Madden, Alejandro A. Schaffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman
(1997, "Gapped BLAST and PSI-ELAST: a new generation of

protein datasbase search programs"™, Nucleic Acids Res. 25:3389-3402.

RID: 11459537051-22405-39186213083.BLASTQL

Database: All non-redundant GenBank CDS
translations+PLE+3wissProt+PIR4PRF excluding environmental samples:
41l non-redundant GenBank CD3 translations+PDE+3wissProt+PIR+PRF
excluding enviromwental samples

7,317,850 sequences; Z,514,302,182 total letters

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

Query=
Length=211

Tree view HEW

Score E
Sequences producing significant alignments: [(Bits) WValue
ref|XP 526944.1] PREDICTED: similar to glial cell deriwved neu... 432 ge-120
gh| AAX36770.1] glial cell derived neurotrophic factor [synthetic 432 6e-120

Alignments

>ref|XP 5265944.1| PREDICTED: =imilar to glial cell derived neurotrophic factor
izoform 1 preproprotein; astrocyte-derived trophic factor: glial

cell line deriwved neurotrophic factor [Pan troglodytes]

gh| LBHES365.1| Glial cell deriwved neurotrophic factor, isoform 1 preproprotein
[Homo sapiens]

gh| LAHE9119.1| Glial cell derived neurotrophic factor, isoform 1 preproprotein
[Homo sapiens]

ref|NP 000505.1] glial cell derived neurotrophic factor iscoform 1 preproprotein
[Homo sapiens]

ek | CAG46721.1| GDNF [Homo sapiens]

Sp|P39905| GDNF HUMAN Glial cell line-derived neurotrophic factor precursor [(Astrocyte-derived
trophic factor 1) (ATF-1)

gh| A8467910.1| neurotrophic factor
Length=211

Soore = 432 bits (1112), Expect = 6e-120
Identities = 2z11/211 (100%), Positives = 211/211 (100%), Gaps = 0/211 (0%)

Query 1 MELWDVVAVCLVLLHTASAFPLPAGKRPPEAPAEDRSLGRRRAPF ALSSDSHNMPEDYPDY 60
MELWDVVAVCLVLLHTASAFPLPAGKRPPEAPAEDRSLGRRRAPF ALSSDSHNMPEDYPDQ
Shict 1 MELWDVVAVCLVLLHTASAFPLPAGKRPPEAPAEDRSLGRRRAPF ALSSDSNMPEDYPDO 60

Query 61 FDDVHDFIQATIERLERSPDEQMAVLPRRERNROALLANPENSRGEGERGORGENEGCVL 120
FDDIVNDFIQATIERLERSPDEQMAVLPRRERNRQAALMNPENS RGEGRRGORGENRGCVL
Shjet 61 FDDVHDFIQATIERLERSPDEQMAVLPRRERNROALLANPENSRGEGRRGORGENEGCVL 120

Query 121 TAIHLNVTDLGLGYETKEELIFRYCSGISCDAAETTYDKILKNLIENRRELVSDEVGOACCE 180
TATHLNVTDLGLGYETKEELIFRYCAGSCDALAETTYDKILENLSRNRRLVIDEVGOQACCR
3bjoct 121 TATHLNVTDLGLGYETKEELIFRYCSGICDAAETTYDKILENL3RMNRRLVIDEVGOQACCR 180

Query 151 PIAFDDDLSFLDDNLYYHILREHSAKRCGCI 211
FIAFDDDLSFLDDNLVVYHILREHSAKRCGC T
Shijct 151 PIAFDDDLSFLDDNLVYHILEEHIAKRCGCI 211
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Fob | AA1,11017.1] glial cell-derived neurotrophic factor isoform [Howo sapiens]
ref|NF 954701.1| glisl cell deriwed neurotrophic factor isoform 2 precursor [Homo
sapiens]

cb | AARE533495.1| astrocyte-derived trophic factor 1, ATF-1 [human, caudate, Peptide,
185 aa]

Length=185

Bcore = 365 bits (9358), Expect = 1le-99
Identities = 1847211 (87%), Positiwves = 1857211 (87%), Gaps = 26/211 (12%)

Query 1 HELWDVVAVCLVLLHTASAFPLP AGERPPEAP AEDRSLGRRRAPFALSIDINNPEDYPDO 60
MELWDVVAVCLVLLHTASAFPLP L +HNHPEDYFDO
Zbjet 1 HELWDVVAVCLVLLHTASAFPLPA-———-———————— - ———— ANMPEDYPDQ 34

Query 61 FDDVHDF IQATIKRLERSPDEQNAVLPRRERNEQLALANPENSRGEGRRGORGENRGCVL 120
FODVMDFIQATIKELERSPDECQMAVLPRRERNROQALAANPENSRGEGRRGORGENRGCVL
Zbjct 35 FDDVHMDF IQATIKRLERZPDEQHAVLPRRERNRQALLANPENSEGKGRRGORGENRGCVL 94

Query 121 TAIHLNVTDLGLGYETEEELIFRYCEGSCDAAETTYDEILENLIRNRRLVEDEVGQACCE 180
TAIHLNVTDLGLGYETEEEL IFRYCSGICDAAETTYDEILENLSFNRERLVYSDEVGOLCCR
3hjecc 95 TATHLNVTDLGLGYETKEELIFRYCSGICDAAETTYDEILENLIENRRLVIDEVGOQLCCR 154

Query 181 FIAFDDDLSFLDDNLWYHILREHIAKRCGCI 211
PIAFDDDLSFLDDNLVYHILREHSAKRCGCT
3hjct 155 FIAFDDDLSFLDDNLWYHILREHIAKRCGCI 155

Organisin: Homo sapiens Help
Chromosome: [ Region Shown: [37833488.25 |37893560.75
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Honio sapiens Build 36.1 (Cwirvent) BLAST The Hunan Genome

Queny: GDMNF - [clear

IWaster Map: Genes On Sequence (H.sapiens, chr &) Summary of Maps Maps & Options
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Maps & Options
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hWaster Map: Genes On Sequence Summary of Maps

ERegion Displayed: 37,833,500-37,893 600 bp DownloadView Sequence/Evidence
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*600837 GeneTests, Links
GLIAL CELL LINE-DERIVED NEUROTROPHIC FACTOR; GDNF

Gene map locus 5pl3.1-pl2

TEXT
CLONING

Lin et al {1993) 1zclated a specific dopaminergic neurotrophic protein, designated 'glial cell line-derved
neurotrophic factor' (GDIE), from a rat B49 ghal cell ine. The corresponding cDIA was cloned from both human
and rat cDIMA libranes. The predicted 211-amine acid sequences of the 2 proteins showed 23% homology. The
human GDIF precursor 15 processed to a mature 134-amino acid protein with 2 potential M-linked glycosylation
sites; it exists as a homoduner. The mature protein contains 7 conserved cysteine residues spaced sunilarly to

members of the TGF-beta superfamily (see 190180). ¢
MAPPING

Schindelhaver et al {1995) mapped the GDIF gene to human chromosome 5513 1-p12 by luorescence m sty
hybnidization (FISH). By study of a cell hybtid panel and by FISH, Bermingham et al {19953) mapped the GDIF

gene e Sl w121
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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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