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Fundamental resources

Primary Databases - GenBank, dbEST, dbSTS,
PubMed

(1 Archival - original data submissions

[1Database staff organize, but don't add additional
information

Derivative Databases - RefSeq, LocusLink, UniGene,
Map Viewer
[]Curated/expert review
compilation and correction of data
] Computationally Derived
1Combinations
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Infrastructure

Sequences

/ / Structure

g 4 Publications

Integrating Information
To Facilitate Discovery, Retrieval,

& Navigation . Comparative
\\ Genomics
Expression
BLAST Phenotypes
[Entrez
Displays

Navigation - extensive crosslinking
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Increasing Discovery Space
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LocusLink =

NCBI Map Viewer
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=tve T NCBI Reference Sequences (RefSeq)

[Genome Oriented Resource

*A sequence for each macromolecule of Central Dogma
-Linked on a residue by residue basis

‘Objectively non-redundant and comprehensive

Curated Resource
Authoritative source by genome

Derivative of GenBank but corrected, merged, extended
‘Publicly distributed

Reagents for Genome Annotation and Analysis

Substrate for Functional Genomics

NCBI Genome Resources



The Basic Model

A framework to anchor other information...

Disease
1)) Structure .
— Mature Peptide S
ProPeptide Development
— N\ mRNA PaThways
— Transcript Regulation
Chromosome Expression
[ Gene | [ Gene | .
Genetics
Organisms
rrr 1 i
Genomes Populations
-r v r r
L
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RefSeq: Scope

The NCBI Reference Sequence (RefSeq) project provides non-redundant
sequence data including bacterial and viral genomes, mitochondrion,
chromosomes, constructed genomic contigs, transcripts, and proteins.

Source
Microbial Genomes

Molecule

Organism

Complete Genomes

RefSeq as a protein database
over 280,000 proteins

Genome Build Pipeline Genomic Human
Transcript  Mouse
Protein
Collaboration Genomic  Yeast
Transcript  Drosophila
Protein Arabidopsis
Miscellaneous other
LocusLink-based Genomic Human
Transcript  Mouse
Protein Rat
Drosophila
Zebrafish

NCBI Genome Resources




RefSeq: Products

Goal: One sequence entry for each naturally occurring molecule

chromosome
NC 000000

contig )
NT_000000 /

gene

NG_000000 MRNA

NM_000000

protein
NP_000000

—

model
MRNA

XM_000000

»
>

model
protein

XP_000000
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Multiple products
for one gene are
instantiated as
separate RefSeqs
with the same
LocusID.

Key:
curated
calculated




Process Flow

Database support, automated steps, manual curation

New Genes & Descriptions

N e
W > Public Release:
I ‘LocusLink Web Site
——] » *Provisional & Predicted Records
(Transcripts & Proteins)
‘Reviewed Records

<« » Curation (gr‘eor:;r?r:g)Reglons,Transcmp‘rs,

v

Accessible in:
‘BLAST

‘BLink

‘Entrez

‘FTP

*LocusLink

NCBI Genome Resources



i RefSeq: Curation

Time

Simple cases:
1-2 days

Large gene families:

months

NCBI Genome Resources

Reviewed Records:

Human - 4,685 accessions (3,445 genes)
Fly - 1,423 accessions (from FlyBase)
Mouse,Rat - 45 accessions

Review Sequence
l Database data

Literature

Sequence Correct errors
Editing  Extend UTRs

Splice Variants

Annotate Features

Final Check Quality Control

Public




New Type of RefSeq: Genomic Regions

Why?

Correct Assembly through Duplications, Paralogous Gene Clusters

» » » -
» » » «

Optimize Annotation in Gene Clusters

» - » » »
ﬁ h h » « » » »

Used in Genome Annotation Process

NCBI Genome Resources



Maintenance

New Genes: Updates:
GenBank GenBank updates
UniGene Collaboration
Genome Annotation Ongoing curation
Collaboration Genome Annotation
e-mail e-mail

B We welcome feedback, suggestions, collaborations @

Why Look For RefSeqs?
Enhanced Discovery Space:
What do we already known?
Predicted RefSeqs - where do we need to know more?
Genome Annotation Products (Model RefSegs)
Analysis:
transcript, protein, annotation, gene index

NCBI Genome Resources



Increasing Discovery Space

MR | R, Refdeg

oo o
< LocusLink =—

NCBI Map Viewer
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b B Gene centered
&1 http:/ fwwwnebinlmnik.govs LocusLink/list.cqi In‘l'egr'a‘l'ed da"'a
3 RefSeq <-> LocusLink
2 EEMM ———— Navigation

Lin Display: | By reanisth: | HUrkan

Scope:

ABAGH JELMNOP QENG TUV Human

100 found - Mouse

ocuslD Org bol  Descriptyfn Position inkes Rat

6899 TBX1 T-box 22¢11.21 O] FIY .
RefSeq ‘U T-vof 10 ot Zebrafish

o913 He IBX1S T-Wox 15 l Ipla HIV-]’

9096 Hs

9095 Hs
6909 Hs TRBX2 T-box 2 17923 PO
30009 H: TBX21 T-box21 17 @eE
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LocusLink: Maintenance

MIM numbers Symbols Protein names Symbols
phenotypes Descriptions Database links Descriptions
Sequence links Sequence links Sequence links Sequence links

New genes New Genes New Genes New Genes

Annotatlon

Collaborators
(Sequence
links)
More genomes

)))))))




LocusLink: Discovery

& NCB] LocusLlnk {—4

Pubhed Entrez LA, IRl Taxonamy
Display; | Briet Orrgardsn: | Human
¥:_homol AND type_gene_protein [lEEE] IR EET |

Structure

Find novel uncharacterized genes on a finished chromosome
QUERY=21[chr] NOT has_omim AND has_homol AND type gene_protein

AND predicted

AND model

AND provisional

AND C2lorf* OR MGC*

readmg frame 11

[T 54094 Az C2lorflS chromosome 21 open 21911 @ EHEEM
reading frame 15

[ 54093 Az C21orf18 chromosome 21 open 2192213 P (G[P|H[U[V]
reading frame 18

M 54000 Hs C21lorf21 chromosome 21 open 219223 a
reading frame 21

[ 54089 Hs C21loxf22 chromosome 21 open 21q22.5 P
reading frame 22

[T 54087 Hs C21oxf24 chremosome 21 open 21g22.2 P ]
reading frame 24

NCBI Genome Resources



Increasing Discovery Space

MR | R, Refdeg

c =
LocusLink =

NCBI Map Viewer
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Map Viewer

What?

Genome Assembly
Genome Annotation
Integrated map data (genetic, cytogenetic, RH)

Scope?

Human
Drosophila
Mouse

(model genomes)

Why?
Facilitate discovery (genes, variation ...
Facilitate navigation

Facilitate use of genomic sequence information

NCBI Genome Resources



Genome Build Process

\7' Annotation

Assembly \

/

Public Release

,/ \_unences (contig mRNA protein)
Analysis & Review Map Viewer

Corrections for FTP

next build BLAST
Input Resources

NCBI Genome Resources



RefSeq: a reagent for Annotation

RefSeq mRNAs

GenBank mRNAs

ESTs

TBLASTN

RPSBLAST

GenomeScan

NCBI Genome Resources

H——A— B——
HE—A
H——A— Il—
H——A— BE— .
— - o~ —
T N— [ N
BHE-B—l . H—E .

Potential Problems:
Gene Families
-Partial sequences
*Chimeric

*Intron read-through
‘Linker

Vector

*Wrong organism

RefSeq Advantages:

-Separate Gene Families

‘Not Partial

*Means to correct
problem sequences

Quality Control:
RefSeq review results
in excluding problem
GenBank sequences
from annotation pipeline




What questions can be asked?

What genes (markers, SNPs) are between 2 markers?
What BAC clones are available on Xq28?
Where are there serine kinases?

I've cloned gene xyz in my favorite organism. What is
related in human?

What is the evidence that there is a gene at position n?

I have found a phenotype of interest between markers x
and y: what is known about this region?

NCBI Genome Resources



ntrez-PubMed - Microsoft Internet Explorer

J File  Edit “iew Go Favortes Help

ntrez-PubMed - Microsoft Internet Explorer

J File Edit Wiew Go Favoites Help

< National

<3 NCBI Pubtﬂ]ed o Mo N
Pubhied Hucleotide Fratein Genome Structure PaopSet T axonomy O Ihd

Pmeel Search [PubMed | for| Go| Ciear |

Huclestide Frotein enome s Limits Preview/index Histary Cliphoard
Search|PubMed j for |fancu:|ni syndrome genetic mapping | el
Limnits Previewdndex Display IAbstrac’( j Save |Tex‘c| Order | Addto Clipboard |
M 1: Am J Hum Genet 2001 Jan;68(1%:264-8 Related Articles, Books, OMIM, Linkout

Display | Summary j Savel
Show: |20 |7 Ttemns 1-6 of 6

[T 1 Lichter-Koneckd U, Braman KW, BElau EB
Genetic and physical mapping of th

syndrome, on chromosome 15915
An ] Hum Genet. 2000 Jan 6801 264-8.
FLAID: 11090339 [Fublled - indexed for

Genetic and physical mapping of the locus for autosomal dominant renal
Fanconi syndrome, on chromosome 13q15.3.

Lichter-Konecki U, Broman KW, Blau EB, Konecki DS.

Center for Medical Genetics, Marshfield dMedical Eesearch Foundation, hMarshfield, "W TTSA

[T 2. Tay &H, Ren B2, Wuamgasu B, Bim 3K, T
Membranous nephropathy with an
lirkeed.

Pediatr Mephrol. 2000 &vgg, 1408-T747-
PMID: 10955019 [Pubhled - indexed for

Autosomal dominant renal Fancont syndrome is a genetic model for the study of prozimal renal
tubular transport pathology, We were able to map the locus for this disease to human
chromosome 159153 by genotypmng a central Wisconsin pedigree with 10 affected indrnduals.
After a whaole-genome scan with highly polymerphic simple sequence repeat markers, a —
tnaztum LOD score of 2.0 was calculated for marker D153659 on chrotosote 159153,
Linkrage and haplotype analysis for an additonal 24 markeers flantang D153659 narrowed the
interval to approximately 3 e, with the two highest single-point TOD scores observed being

4 44 and 4 68 (for IE d D |, respectively). Subsequently, a complete bacteral
attificial chromosome contig was c:onstmcted, frotn the High Throughput Genotric Sequence
Database, for the region bounded by D153182 and D153714 3. The identification of the gene and
gene product altered in autesomal dominant renal Fancom syndrome will allow the study of the
physiclogy of prozmal renal tubular transport.

[ 3 Husshaum BL, Orrison BW, Tanne Py, O

Physical mapping and genomic sty
Hum Genet. 1997 Feh,99(:145-50.
FIIID: 9042011 [Publled - indexed for [

[ 4-Jean G, Fuchshuber A, Town WL, Gribo
Hoff W, Miaudet P, Antignac C

High-resolution mapping of the ger
linkage analysis.

Atn ] Hun Geriet. 1996 Dar, 3803):535-43.

PMID: 8644713 [Publded - indexed for MEDLINE]
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> NCBI el N SGenome
Pubhded Entrez BLAS Ohdlbd Taxonomy Structure

Find in This View |  Find |

Advanced Search |

Homo sapiens Map View build 24

/3 Entrez Genome view - Microsoft Intemnet Explorer

J File Edit “iew Go Favoites Help Chromosome:
1234567891011121314[15]1617 1818202122 X ¥
X% e Query: D155182 OR D158537  [clear]
s@Gen : Master: STS Map Display settings

Pubhdec Mucleatide Genome Structure Po - Total 3TS3s On Chromosome: 3089 [23 not localized)
: 34325923 o ; i . i
01531682 OR D155537 I— ET ERegion Displayed: 33,325K-34 326K bp Download/View Sequence
Search for | O 7 omeBoEE(5) ] STSs Labeled: 20 Total STSs in Region: 31
[T Show linked entries Help FTP Genes_seqHX|Harshfield MXISTSX] 0 Ebp
Hi . . build 24 BL AFM261XES 33502
omo sapens genome view ui ‘ 0152516 22502
j—soro L/ st3G51836 33558
“ [l D153759% 33572
“ | | 1 ] 1, 1 +/ mp0554 33572
LOGE0555 1 - ste-382300 33575
II “ L\~ GDB454836 33575
1t 0z 3 4 5 & I 8 8 18 i1 iz 13 LBt = |- WI-11756 33623
Hits: fl—ezFas
R - BHGC-11064 33668
) . HspC129 / SGC33828 0 33716
“ -“- ﬂ ﬁ ﬁ I 0 o » ﬁ " [ombHSPCIZ3 U st5G4054 33726
S B ket SHGC-13414 33727
4 15 1 17 18 12 @ 2 2 & Y u S
dites > oyt 15q11.2 SHGC-30873 33755
full name: hppothetical pratein|T

') D155537 33766
Ges | |- ste-AADTERZD 33797

Had51lucl D153182 33845
AFHBA02xhE RH27235 338?4
AFHul Saufl
%E;zgms 1 |- BHGC-6160 33993
SHGC-73674 34083

SHGC-5501 34228

l Search results for query "D158182 OR D15S8S537": 2 hits

Chr Nlatch Wap element Type Maps

15 DI155182 TT47 st Marshfield | 3T3
15 TT?0%8 TTT7093 st Marshfield | 3T3




Query: gi|7705461 hypothetical
Maiching gi: 6841480
Lineage: Eukaryota; Metazoa; C

Best hits |

Cormmon T

116 BLAST hits to 14 unig

E Archaea E Bactena _[
Eeep only I

466 aa

lazt Reszult - Microsoft Internet Explorer

J File Edt “iew Go Fawontez  Help

S[=] E3

Blast 2 Sequences results

Pubhed QI Taxonomy Structure

BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.1.2 [Oct-19-2000]

hlatri | BLOSUMEZ 7] oap -c:upen:l11 gap extension: I1

% dropoff ﬁ expeu:t:lwuﬂ[ wordsize: |3— Filter [T Align |

Sequence 1 g1 7705461 Length 466 (1 . 466)
Sequence 2 g 6323047 Length 357 (1 .. 397
2

—
[

OTE The statistics (bitscore and expect value) iz calculated based on the size of nr database

4]

Soore = 159 hits (392), Expect = Se-38
Identities = 79/153 (51%), Positiwves = 104/153 (67%), Gaps = 1/153 (0%)
I
e I
Query: Z90 LVLDLDETLVHCILMELEDAALTFPVLFQDVIYVOVYVELEPFFREFLERMICOMYEIILFT 349
L+LDLDETLVH = + 4 PY I ++ ViYW IRP EFL R+30+¥E+++FT
Skhijcrc: Z30 LILDLDETLVHSSFEYMHSADFVLPVEIDDOVHNYTVIKRPGVDEFLNEVIQLYEVVVET 259
Query: 350 ASKEVVADKLLWILDPEECQLVRHRLFREHCWCWVOSHYIKDLNILGRDLIKETIITIDNSPOL 409
AS Ti+ LL+ LDFP + HRLFERE +GHNYIE+L+ +GF LS+TII+DNSFP +
Shijct: 290 ASVSRVANPLLDTLDPWGT-IHHELFREACYNYEGHYIKMLIQIGRPLIETIILDNSPALS 348
Query: 410 FAYVQLENGIPIESWFMDENDMELLELIFFLEEL 44z
+ + + +FI SWF I +DNELL +IF LE L
Sbijct: 349 YIFHPOHAVPISSWF3IDTHDWMELLDITIPLLEDL 351

l_ l_ l_ @ Internet

Bl

anarmy
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htein YLEO19w Thus)
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4 Entrez-PubMed - Microzoft Internet Explorer

J Fil=e  Edt Miew Go Favortes Help

File  Edit “iew Go Favoritez Help

National E
NCBI [y
of Medicine
Fubhed Huclzotide Frotein Genome Structure FopSet Taxonomy Ohdlbd
Search [PubMed =] for| Elﬂl
Lirmits Presviemdindes History Cliptoard
About Entrez
[T 1:3iniossoglow 3, Hurt EC, Pelt : :
Displae lAbstract | Sawe | Text Orcler Add to Clipboard
DarlpParip, two plasm e J | | | E |
required for sodmm stre trded _ _ _
T Biol Chem. 2000 Jun 23,2? f I_ 1: I BIOI Chem 2000 .Tun 23,2?5{25)19352—60 Felated -'l']\mCIES. EDUkS. Linl

FREE full rext article at
www.jbec.org

FIID: 10777497 [Publded -

Psrlp/Psrlp, two plasma membrane phosphatases with an essential
DXDX(T/V) motif required for sodium stress response in yeast.

Siniossoglou §, Hurt EC, Pelham HR.

Medical Research Council Laboratory of Molecular Biology, Hills Road, Cambndge CE2
20H, United Eingdom.

Eegulation of mtracellular ion concentration 15 an essential finchion of all cells. In this study,
repott the identification of two previously uncharacterized genes, PER1 and PER2Z, that
petform an essential finction vnder conditions of 2odium 1on stress i the yeast Saccharomy
cerevisiae. Parlp and ParZp are highly homologous and were identified through their homols
with the endoplasmic reticulum membrane protein Mem1p. Localization and biochemical
fractionation studies show that Psrlp is associated with the plasma membrane wia a short
amino-terminal sequence also present in Per2p. Growth of the perlpst2 mutant is severely
mhibited under conditions of sodium but not potassium ion or sorbitol stress. This growth
S defect is due to the inability of the perlpsrd mutant to propetly induce transcription of

: EMAVFMEZ, the major sodium extrusion putnp of veast cells. We prowde genetic evidenc
that this regulation is independent of the phosphatase calcineurnn, previoushy mmplicated i the
sodium stress response in veast. We show that Psrlp contains a DHDETTAN phosphatase
motf essential for its function in wive and that a Psrlp-Ptd fusion purified from yeast extract
exhibits phosphatase activity. Based on these data, we suggest that PerlpPerZp, members
an emerging class of eulcaryotic phosphatases, are novel regulators of salt stress response in
yeast.

NCBI Genome Resources




BLAST Queries: genomic distribution of matches

Homo sapiens genome view  build 25 BLAST search the human genome

Result from a
BLAST query of

W ——
I ——
1
R I o ——
R T o ——
] ——
1
P 10— —
D ——
1
——
——
1
e [ ——
-
|5 —

1a u ° °
1 a zinc finger
[ ]
» y protfein
N o S O
A T~ 0 0 10 l -
14 15 1e 17 1z 19 3 21 22 bt i HT ot placed
Hit GIs: 4 3 13 1 3 -4
Hits: 2 e G 1 =
Color key for scores: 40-50 20-200 == 200 Back to BLAST alisrunents page

BLAST search results: 35 BLAST hits found
Zild50201 ZjreffM_003454.1| Homo sapiens mine finger protein 200 (ZHF200), mEN A

Hort results by score

Cht Hit GI Hits Score Ewalue NWap element Be S.r ma.rc h

1 15297148 2 240  3e-04 HT_004536 Homo sapiens chwomosome 1 working draft sequence segmg

1 15296334 1 501 0005 HT_004359  Homo sapiens cheomosome 1 working draft sequence seFment
2 15204933 1 600 Se-0a HT 023300 Homo sapiens chromosome 2 working draft sequefice segment
3 15296047 3 240  3e-04 HT 005563 Homo sapiens chromosome 3 working drgBefequence segment
3 15397054 2 260  Be-0: HT 006951  Homo sapiens cheomosome 5 workipe®drafl sequence segment
[ 15305200 2 501 0005  HT 007592  Homo sapiens chromosome dgrtiking draft sequence segment
2 15299353 2 520 0001  HT_00799Y  Homo sapiens chromogeefe & working draft sequence segment
10 15202211 1 580 205  HT 00853 Homo sapiens chgafflosome 10 wotking draft sequence

I — — segment
12 15302779 1 540 3e0d4 NT 009455 Hnmepiens chromogome 12 wotking draft sequence
:4
16 15312550 5§ 620 0.0 HT 015360 Egognii:piens chromosome 16 wotking draft sequence

NCBI Genome Resources



Review the alignment

Color Kew for Alizunent Scores: EEIRGIEI
Master: Contig Map Display settings

Chr. 16 Ce Total Contigs On Chromozome: 11 Tocalized
' o Region Dizplayed: 3820K-3 844€bp DowtdoadView Sequenceﬂﬂden@
( Data As Table View ) ontigs Labeled: 6 Total Contigs in REmwe

Eenei_seqilal Euntig‘iﬁ accession  orent.
Region Shown: E
= FE30HS
3829262 3
3843516 ‘ 383K | Identity=100% quety: 2053702
3552K
FE35K
3534E
3535R
!: > E HT_015360.5 -
< ZHF 200 SEEH
~ =
FE37ES
3535R]
3539k
ule o g Blast hit [dentity=100% cuery: 702,574
. R Blasthit  Identity=100% quety: 576,45
il sear] W1 Blasthit  Identity=100% query: 436,154
J542K
I’ 1 ¥+ Blast hit Identity=100% quety: 1551
F545H
+ T v

Disclaimer | Wiite to the Help Desk

NCBI Genome Resources

A click away:

*Alignments (BLAST hit)
Gene Description

‘Report of all features in the
region

Sequence in the region
-other mRNAs aligning in the
region

‘Homology Maps

‘Model Maker - Define your
own gene model based on
alignments in the region



Homology Maps

Genes in regions of conserved synteny
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e dpl2 TXK 5 o Txk 40 -]
[ 4pl2 TEC 5 o Te 41
L] A KIAA 1458 5 © 5033405K12Rik
3 A KIAAD826 5 © 2310004H21Rik
3 4q12 SGCB 5 ® Sgcb 3
3 A DEFZP386K0717 5 © [1300019H17Rik
4q11 CHIC2 5 ® Chic2
(] 4qll-gl3 PDGFRA 5 @ DPdgfra 42 ]
] 4qll-gl2 KIT 5 o Kit 42 ]
] 4g11-gi2 KDR 5 o Kdr 42 ]
° 4 LOC55858 W5 e Tparl 42 o
3 4q12 CLOCK 3 @ Clock 43 @
4q12-ql33 SEC3 W5 o 2810407P21Rik
[ ] 4912 IGFBP7 5 o lgfbp7 ]
° 4q12-q13.3 REST M5 o Rest °
3 dq11-ql2 SMAP3I # 11001 8K 11Rik @
3 4 LEC3 5 3430402123Rik
e 4 EPHAS I 5 ® Ephas e
49133 BRDGI 5 © Brdgl-pending
. 40 Txk 1 ® TXK 4p12 .
™ 41 Cneg 4 @ CNGAI 4pl2-cen ™
41 Tee 4 @ TEC 4pl2 [
o 42 Pdgfra 1 ® PDGFRA 4ql1-ql3 o
o 42 Ki 1@ KIT 4ql1-q12 o
° 42 Kdr 1 @ KDR 4q11-g12 °
° 42 Tparl 4 @ LOCS5858 4 °
42 UbcZn-psl 12 ™
[ 43 Clock 4 @ CLOCK 4q12 @
. 44 Gnrhr 4 @ GNRHR 49212 .
44 Ste i @ STE 4q13.1 ]
44 Gic I & GC 4q12-gl3 @
[ 449 Csna | @ CSNI 4q21.1 e
@ 45 Csnb | @ CSN2 4g21.1
L] 45 Csnk I @ CSNIO 4g21.1
r. . rl F . 4 i P A
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Anchored by
human gene
order

Anchored by
mouse gene
order



Map Viewer: Model Maker

Mode

exon "ae
B VoL #

Ewndence

2071524

—_-—

Putative
im

Tour mo

Framel,

Futative ¢
[~ 1zo
r 2
r s

4

LI

Futa

im
21

B IR IR R B B R 1R 1A |
BB B EREERER

Putative exons (graphic wnew):

im ZSm & I - 1Smm 17mm
21 4 7 10 14— 16m 15m
cm I 1imm 1@
12mm 2m
15mm =N |
Your model: clear

BG714075.1
- - Hu A AD03154.
L 086566

AGGUGCAGGCGCAGGCGAGGG G TG T GGG T TGAGAC AGC GGUGETAC TG AGET G 2
TAGGTEAGGGTCGCGAGC TG CCGAGC TTC TGAGC GAGCGC GG TGC TTTTG G ARC G
GGACGEGCGATC TGO GG UGCCAGGAGC TG CCGAGGUGCGGCGECaCGGCTGCC GG
e TG TGAAT G AAGTTAC G GALGTCC A CCAGC GTTTC TGAGGCAATC TGALGGCAL

Frame1l, ORF=56 Framez, ORF=54 Frames, ORF112
FEFrrrgagwr qurr?weail gagageglggg*dsggtgrrﬂ agadgargwrvavetaav ooy &
*WEVARLPELLZERGAF GINA r*gsrgopsL*ASAVLLGTR gegreaaraserarciverdg

GRAICGARSWAEARRRGCRL |DGRSAAPGAGPRRGGAAAGC [tgdlrrgelgrgasar lpas
PCEWEVTRSPPSVSEAI*ro v ||PVNGELREVHP AFLROSEGE »|| 1 *mgsyakstori*gnlkan |

Putative exons (table wew):
W 1207152 GC|AGG...GC|GAG Z07056-206928 GAG|GT=>3ord

-z CL|GGAL 207010-2069584 GCG|Go==4

3 1 ==4G|GCL 202369-202114 GAG|CT

M 4 1 ==AG|GCL 202369-202098 CAG|GT==>6or 10 or 18
I~ 5 GC|ACT 202259-202098 CAG|GT==> 18

Make your
ownh gene model

= B TI Ly | T

NCBT Genome Resources



Increasing Discovery Space

Entrez | | GenBank
O | BB, RefSeq  [PubMed

Expression (GEO) LocusLink =

UniGene Clones (Clone Registry)

HomoloGen '
omoloGene NCBI Map Viewer Markers (UniSTS)

OMIM | ‘ | I | I | I | Variation (dbSNP)

Homology Maps

HHHHHHHHHHH
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