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+ Web Access
- Entrez
- BLAST
+ Tour with MLH1
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The National Center for
Biotechnology Information (NCBI)

* Created as a part of NLM in 1988
- Establish public databases
- Research in computational biology
- Develop software tools for sequence analysis
- Disseminate biomedical information

*+ Tools: BLAST(1990), Entrez (1992)
+ GenBank (1992)

+ Free MEDLINE (PubMed, 1997)

+ Human genome (2001)
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Molecular Databases

* Primary Databases
- Original submissions by experimentalists

- Database staff organize but don't add additional
information

+ Example: GenBank
- Derivative Databases

- Human curated

+ compilation and correction of data

+ Example: SWISS-PROT, NCBI RefSeq mRNA
- Computationally Derived

+ Example: UniGene
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- Combinations
- Example: NCBI Assembly

GenBank: Near's Primary Sequence Database

k- o4

Release 131 Auqust 2002 |
18,197,119 Records
22,616,937,182 Nucleotides

110,000 + Species

« full release every two months
« incremental and cumulative updates daily
« available only through internet

W
M

—I ftp://ftp.ncbi.nih.gov/genbank

83.65 Gigabytes of data]
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The Growth of GenBank

20e+10 /
Release 131: 18.2 milllion records

22.6 billion nucleotides
Doubling time = 11 months

Rese Paim

10a+1d -

Human Genome push
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GenBank Divisions

Bulk Sequence Divisions

PAT Patent

EST Expressed Sequence Tags (142 files)
STS Sequence Tagged Sites

GSS Genome Survey Sequences (48 files)
HTG High Throughput Genome (26 files)
HTC High Throughput cDNA

CON Contig

Traditional Divisions

T8ON

BCT | NV MAM PHG PLN PRI
ROD SYN UNA VRL VRT

Bulk GenBank Divisions

+Batch Submission and htg (email and ftp)
*Inaccurate
-Poorly Characterized

EST Expressed Sequence Tag
STS Sequence Tagged Site

GSS Cenone Survey Sequence
HTG Hi gh Throughput Genonic
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EST Division: Expressed Sequence Tags

> MAGE: 275615 5 nRNA sequence

GACAGCAT TCGBEOCGAGAT GT CTCGCT COGTGACCT TAGCTGTGCT CGCECTACTCTCTCTTTCTGECC
TGGAGGTATCCAGCGTACT CCAAAGAT TCAGGT TTACT CACGT CATCCAGCAGAGAATGGAAAGT CAAAT
TTCCTGAATTGCTATGTGT CTGGGT TTCATCCATCCGACATTGAAGT TGACT TACTGAAGAAT GGAGAGA
GAATTGAAAAAGT GGAGCATTCAGACT TGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTTGTACTACAC
TGAATTCACCCCOCACT GAAAAAGAT GAGTATGCCTGCCGT GT TGAACCATGTNGACT TTGT CACAGNCCC
AAGTTNAGT TTAAGT GGGNAT CGAGACAT GTAAGGCAGGCAT CAT GGGAGGT TTTGAAGNATGOCGONTT
TTGGATTGEGATGAATTCCAAATTTCTGGTTTGCTTGNTTTTTTAATATTGGATATGCTTTTG

T C aznes p) T TR TV A

>| MAGE: 275615 3', nRNA sequence

NNTCAAGTTTTATGATTTATTTAACT TGT GGAACAAAAATAAACCAGAT TAACCACAACCATGCCTTACT
TTATCAAATGTATAAGANGTAAATATGAATCT TATATGACAAAATGT TTCATTCATTATAACAAATTTCC
AATAATCCTGTCAATNATATTTCTAAATTTTCOCCCAAATTCTAAGCAGAGTATGTAAATTGGAAGT TAA
CTTATGCACGCTTAACTATCTTAACAAGCT T TGAGT GCAAGAGAT TGANGAGT TCAAAT CTGACCAAGAT
GTTGATGT TGGATAAGAGAAT TCTCTGCTCCOCACCTCTANGT TGOCAGCCCTC

TN

make cDNA
librar 80-100,000 unique
! y cDNA clones in library

182




What is UniGene?

A gene-oriented view of sequence entries

*MegaBlast based automated sequence clustering
‘Nonredundant set of gene oriented clusters
+Each cluster a unique gene

Information on tissue types and map locations
+Includes well-characterized genes and novel
ESTs

*Useful for gene discovery and selection of

mapping reagents

http://www.ncbi.nlm.nih.gov/UniGene/
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EST hits A.t. serine protease mRNA

Di: ion of 118 Blast Hits on the Query

avez3z19 AVE23219 RATLS Arshidopsis thaliana ¢DNA clone RAFLOS-16..5=1225 E=0.0

Color Key For Alignment Scores
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Arabidopsis UniGene Statistics

UniGene Build 14
39, 855 nRNAs + gene CDSS | spr 9th, 2002

87, 006 EST, 3'reads
42,137 EST, 5'reads
32,571 EST, ot her/unknown

Fi nal Nunmb

total sequences in

er of Custers (sets)

26, 808

ets total

115,000,000 bp

25,474 25,498 expected genes on
17, 654 5% uncharacterized transcripts | on

16, 326 sets contain both genes and ESTs

clusters

I8ON

e known gene
e EST




Hs UniGene Statistics

73,419
1,181, 855
1,461, 928

+ 616, 609

3,333,811 t

mMRNAs + gene CDSs

1
UniGene Build 148

Apr. 8th, 2002

EST, 3'reads

EST, 5'reads

EST, ot her/unknown
otal sequences in

clusters

Fi nal Nunber of O usters (sets)
98,816| sets total P
3,000,000 base pairs b
22,431 930K expected genes one known gene
97,618 S 80% uncharacterized transcripts |one EST
21,233 sets contain both genes and ESTs
UniGene Collections: Animals
Sequences Clusters
Homo sapiens human 3,739,155 104,214
Mus musculus mouse 2,473,157 88,844
Rattus norvegicus rat 337,592 62,985
Danio rerio zebrafish 211,216 15,956
Bos taurus cow 128,040 10,511
Xenopus laevis frog 160,336 18,928
Anopheles gambiae mosquito 43,122 2,568 2
[
o
H|

UniGene Collections: Plants

Arabidopsis thaliana
Oryzia sativa

Triticum aestivum
Hordeum vulgare

Zea mays

Glycine max

Medicago truncatula
Lycopersicon esculentum

Sequences  Clusters
thale cress 216,870 27,148
rice 81,977 16,724
wheat 199,738 13,278
barley 160,069 7,686
maize (corn) 140,279 12,071
soybean 174,243 8,543
barrel medic 92,195 5,721
tomato 70,552 3,779
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Genome Sequencing

Whole BAC insert (or genome)

shredding

M _ /N
l sequencing -

cloning isolating

GSS division
or trace ar'chivel assembly

Draft Sequence (HTG division)
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HTG Division: High Throughput Genome

hase l— — — — —HTG
Acc = ACO08701 gi = 6601005
phase 2 HTG

Acc = ACO08701  gi = 6671909

phase 3 PRI
Acc = ACO08701  gi = 7328720

40,000 to > 350,000 bp
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HTG

Division: High Throughput Genome

Acc =

hase l— — — —— HTG

AC109609.1

phase 2 HTG
Acc =AC109609.6

phase 3 ROD kg
S
Acc = AC109609.10 =
40,000 to > 350,000 bp
’ ’

HTG Division: High Throughput Genome
Tocus AC109609 154774 bp  DNA  linear TG 06-FEB-2002
DEFINITION Mus musculus clone rp23-167hl, WORKING DRAFT SEQUENCE, 19 unordered

pieces.
ACCESSION AC109609
VERSION  AC109609.1 GI:18543009
KEYWORDS HTG; HTGS PHASEL; HTGS DRAFT.
Tocus AC109605 167074 bp  DNA  linear WIS 07-MAY-2002
DEFINITION Mus musculus clone rp23-167hl strain CS57BL/6J, WORKING DRAFT
SEQUENCE, 3 ordered pieces.
ACCESSION AC109609
VERSION  AC109609.6 GI:20087170
KEYWORDS HTG; HTGS_PHASEZ; HTGS DRAFT.
Tocus AC109609 167617 bp  DNA  linear ROD 10-AUG-2002
DEFINITION Mus musculus chromosome 17 clone rp23-167hl strain C57BL/67
complete sequence. Z|
ACCESSION  AC109609 o
VERSION  AC109609.10 GI1:22203259 H
KEYWORDS _ HTG.
40,000 to > 350,000 bp
’ ’
Mouse Whole Genome Shotgun
LocUs CRARD1000000 224713 rc  DNA linear  ROD 15-MAY-2002
DEFINITION Mus musculus whole genome shotgun sequencing project.
ACCESSION  CRAADO00000D
VERSION CARADO0D000D.1 GI:20800445
KEYWORDS  WGH.
5OURCE house mouse.
ORGANISM Mus musculus
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi
Mammalia; Butheria; Rodentia; Sciurognathi; Muridae: Murinae; Mus.
REFERENCE
AUTHORS The Mouse Genome Sequencing,Consortium.
Direct Submission
JOURNAL  Submitted ({D1-MAY-200Z) The Mouse Genome Sequencing Consortium,
http://nouse.ensenbl.org/
COMMENT The Mus musculus whole genome shotgun (WGS) project has the project
accession CARADD000000. This version of the preject (01} has the
accession number CAAADLOOD000, and consists of sequences g
CRARD1000001-CARA012Z4713 . @
FEATURES Location/gualifiers H)
source 1..224713
Jorganisn="Mus musculus®
/db_sref="taxon:10050"
wes CRARD1000001-CARR01224713




Fugu and Mosquito WGS

DEFINITION Anopheles ganbias str. PET whole genoms shoteun seqvencing
sccssron  Aaaaooononon
RS THTIon T mbeises vl snn o eenind peses:
ot coR—
AUTHORS|  ORGANISM Takifugu rubripes
ooy Mebpecysnts Teneeees, Buceiesmtets Mearetasetes;
commEnT i Takifugu.
SOUAL  Subrsteed. (01-0VL-2002) The Fugu Genone Sequencing Consortiun,
http://wms. fugubase.org/ http://wes. jgi.doe. gov/fugu
CAREIT The Takstui eipes chole genoue shacsun. (955 pecgect has the
Prosect acission bAASOOB0N00D.  Tiss versson o the prosece. (0D
Toethe ccoecmion meiber GARBOIO00003, ams conoaste ob sequentes
CRaob100000s-AARDIO1261
FEATURES Location/Qualifiers rd
uuuuuu 1..12381 ekt rubripes” g
[y H
cano1000001-SameD101356 1
ur] //
v/l?s AAABO1000001-AAAB01063724
Ref Seq: NCBI's Derivative Sequence Database
+ Curated transcripts and proteins
- reviewed
- human, mouse, rat, fruit fly, zebrafish, arabidopsis
+ Human model transcripts and proteins
+ Assembled Genomic Regions (contigs)
- draft human genome
- mouse genome
+ Chromosome records
- microbial 2
- organelle e
The RefSeq Accession Numbers
NCBI Reference Sequences
mRNAs and Proteins human
mouse
NM 123456 Curated mRNA rat
NP_123456 Curated Protein fﬂ;i* ;'_Ysh
. zeprari
NR_123456 Curated non-coding RNA Arabidopsis
XM 123456 Predicted Transcript (human, nousey
XP_123456 Predicted Protein (human, mouse)
XR_ 123456 Predicted non-coding RNA
Gene Records i
NG 123456 Reference Genomic Sequence (human) sy
Assemblies N
NT_123456 Contig (Mouse and Human)
NW 123456 Supercontig (Mouse)
NC_123455 Chromosome (Microbial, Arabidopsis )




GenBank Sequences: Human Lipoprotein Lipase

e Tooms 1217 of 217

Gue page]

1 AK092286
Fomo sapiens SDNA TLT34967 fis, clone NTONG2004690, high}

LIPASE PRECURSOR (EC 3.1.134)
2175084340bj.AK092286.1 21750843

Rl

2 Av092404
Flomo sapiens lipoprotein lipase (LPL) Lo promoer on

‘21309830}gh AY092404.1 [21309830)
: AT092108

Homo sapiens lipoprotein lipase (LPL) gene, exon 7 and partal o
213098 28jgh AY092405.1 (21309825 ]

: BLUS13S)
'F2ZRPE-1751 Human Retinal Pigment Epithelm (2) Homo sapie

lipase, mRNA sequence
1899919%}gh BIAS1389. 1 BIAS1389[1899919%]

: BCO11353
Hormo sapiens, Simiar o lpoprotein lipase, elone MAC:17090 1
lLS030192}gh BCD11353.1BODI1353(15030192]

BGs36177

S islet Homo sapicns cDNA ' simiar (o SW-LIP)
MRNA sequence

5405.y1 HRSS is
LIPOPROTEN LIPASE PRECURSOR 5

209: R51310

ye72602.51 Soares infant brin INTB Homo sapicns cDNA clone IMAGESS573 3" similar to
EMI5856 LIPOPROTEIN LIPASE PRECURSOR (HUMANY,, mRNA scqucnce.
E13212gbRS1310.1 RS1310[813212]

Soares placenta Nb2ITP Flomo sapicns DNA clone MAGT:130803 ' sinlr to
POPROTEIN LIPASE PRECURSOR (HUMANY, mRNA sequence.
B e e

211 R22066
20351 Soaes e VAP Homs spions SDNA done IMAGEISOA0S 3 siniarto
LIPASE PRECURSOR (HUMAN);, mRNA sequence
e esesoes SRaseal T

212 T19520
TSP Sttagn plascta (1997213 o spicns CONA don IMAGEST6Ls 5 srlr to
X P11602 LIPOPROTEIN LIPASE PRECURSOR, mRNA sequence

kit

221
Hunan GT microsatelite DNA Qunking the ipoprotei
18721 TgbMO1221. | IUMLPLMUTAL1§7217]

ipase (LPL) gene

o MTsT
Hsapiens lipoprotein lipass (LPL) gen, exons 7,8,an4 9, and an Alu repetative clement
‘18721 SgbM76722. 1 HUMLPLTT187215]

ik

ik

Gl13793586}gb BG6S6L7T. B S61 7713793586 Z|
v N I~
5759641 lipoprotein lipase (LPL) eenc, 5 flank, clone LPL15/E b
poproteinpase {cxon ) [buman, Genorsic Mutan, 15 o] N e AT R H
'AU100389 Sugano Flomo mp.mcnmvmmyrrmm,.m o] ells7212sbM26380.1 HUMLPLAANIS7212]
B At 17 0
SR Tos A ATOs )
Curated RefSeq Records: NM_, NP_
Locus Lpl 3969 bp mMRNA linear ROD 07-JAN-2002
DEFINITION Mus musculus lipoprotein lipase (Lpl), mRNA.
ACCESSION NM_008509
VERSION NM_008509.1 GI:6678709
KEYWORDS .
CD§ 200..1624
- /gene="Lpl"
/ECinumber: 3.1.1.34"
/codon_start=1
/product="1lipoprotein lipase"
/protein id="NP 032535.1"
GI:6678710"
LocusID:16956"
"MGD:96820"
/translation: YME SKALLLVV LGVWLQSLTAFRGGVAARADAGRDF SDIESKFALR
TPEDTREDTCHLIPGLADSVSNCHFNHSSKTEVVIHGWTVTGMYE SWV PKLVARLYKR
EPDSNVIVVDWLYRAQQHYPVSAGYTKLVGNDVARF INWMEEEFKYPLDNVHLLGY SL
GRAHAAGVAGSLTNKKVNRITGLDPAGPNFEYAEAPSRLSPDDADFVDVLHTFTRGSPG
RSIGIQKPVGHVDIYPNGGTFQPGCNIGEAIRVIAERGLGDVDQLVKCSHERSIHLFT
DSLLNEENPSKAYRCNSKEARFEKGLCLSCRKNRCHNNLGYEINKVRAKRSSKMY LKTRS %
OMPYKVFHYQVKIHF SGTENGKQHNQRFEISLYGTVAESENIPFTLPEVSTNKTYSFL E
IYTEVDIGELLMMKLKWMSDS YF SWPDWASSPSFVIERIRVKAGETOKKVIFCAREKY.
Severe mutations that cause LPL deficiency result in type T
hyperlipoproteinemia, while less extreme mutations in LPL are
llnked to many disorders of lipoprotein metabolism.
JOURNAL Gene 107 (2), 247-258 (1991)
MEDLINE 92084117
PUBMED 1748295
S REFERENCE ] L 1L T —
Alignment Based Models
S wam Spi de A o S o o T 1 0 S A
R Gome R g iy i s 2 A
T s me wwe 2 0 4
B pgpim wses w0 e 0 0 4 .
4 Bl saane 620740 112 99.1% 1 0 d a
20 Y
MR sequence(s) (one or more FASTA or O asieeases o s w20 4w
e S
o
.| P wmetoms 1339as1 18 9s9% 2 o 4 . B
Faeien || B0 oot 1203 102 100% 0 0 4w
B };t;gm"“‘“s*"“”“ Mo wums ™ w1 0 .
B s e mm ses 1 s




Alignment Based Models

Exon 7: 18915-19035 (genomic); 1218-1338 (mRNA)

AA change

(AR RN RN RN RN
1308 TGGCCGAGAGCGAGAACATTCCCTTCACCCT
vV A E 8 E N I P F T L

18915 TTCCCTACAGTGTTCCATTACCARGTCAARGATTCACTTTTC TGGGACTGA
FELTEEEEEEEE T e e e e ey
1218 TGTTCCATTACCARGTCAAGATTCACTTTTCTGGGACTGA
vV F HY Q Vv K I HTF 5 G T E

18955 GGATGGCAAGCARCACAACCAGGCCTTCGAGATTTCTCTGTACGGCACAG
[N N e NN Ry

1258 GAATGGCAAGCARCACAACCAGGCCTTCGARATTTCTCTGTACGGCACAG
N_G K Q H N A F E I S L Y G T

19005 TGGCCGAGAGCGAGAACATTCCCTTCACCCTGTGAGTATCT

I8ON

Alignment Generated Transcripts: XM_, XP_

/organism="Mus musculus"
/strain="C57BL/ 63" Z
/db_xre :10080" ql
/chromosome="8" E
cos
RefSeq Contig: NI NW
q g9 NI_, v
(ACCESSION NT_007933 Locus NW_000272 27755676 bp DNA linear  CON 04-JUN-2002
VERSTON  NT_007933.10 G1:2205063 Mi5 musculus 9GS supercontig M6 WIFeb01_07.
KEYWORDS . ccESSTON  NW_D00272 - -
SOURCE numan.. RS IO N000272.1 G1:20915425
TOURNAL Submitted (31-JUL-2002) RUTHORS
COMELETENESS: 1Ot full dooymmgs Location/qualifiers
source - 64386157 Jorganisn="tvus musculus"
/orga /strain="CSTEL/ET"
‘o
BRIA 3oin(230..298, 11389..11503, 11641, . 11766, 12083 g
10683, 1 2 " M
(S ] oczat1z2"

10



Integrated WWW Access: BLAST and Entrez

National Center for Biotechnology Information

> NCBI Nl Ly of Msdsi Nt stk of Helt
T

=l for

» What does NCBI do?

Esteblishad in 198 as a national resource for
molocuiar biology information. NCB croatos
public etabases. conducts research in

> Canzer gename
anatomy project

> Clusters of

computatonal biclogy, develops Sofware tools
for

biomecical information - a or the batter
understanding of molecular processes
affoctng human healt and disease. More.

(5]

Try these: weVers: saizino st ouse

Draft Human Genome

Explors human genome resources or brovse
e human genome sequence Using the iz
Viewer

| methanogen,

ansictotly graugs i other

archaol mathanogens and is ot deop branching

fihe archassl
prevousiy suspecied These
sz tho mpotance o wilo

nome sequencing or accurale econstiuction of

prylogeny M

> Cofen Bk
> Electoic POR
> Gene expression
amibis

> Genes and disease

> Human genome

> Human map viowor

> Humanimouse
Homology mage

> Locustink

> Malaa genstis &
qencmice.

» Mouse gerarne

» ORF fndar

sequence pojct

> Retronus
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Some Web Statistics

July 2001

Genome

Nucleotide

s sLAsT | BLAST alone:

[ omim

currently 80,000 searches per day

[T Protein
[ UniGene

[ structure PubMed:

[ Taxonomy up to 4,000,000 searches per day

[ LocusLink
[ GeneMap F4
o
[ Books H)
Genes and
disease
0 5000 10000 15000 20000
Users Per Weekday
Users per day
250000
1997 1998 1999 2000 2001
200000
150000
Z|
Sl
o
|
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Entrez: Database Integration

abstracts
%

—
Taxonomy

Phylogeny

~ .
Protein
sequences,

Nucleotide
sequences,

The (eery Expanding Entrez System

I8ON

PubMed Nucleotide Protein Genome Structure Popsel Taxonomy OMIM _Books
Search [Pusves  ~| for

[ o clear |

Limts  Preview/index  History  Clipboard

About Entrez
SITE MAR Entrez s a retrieval system for searching
several linked databases. It provides access to:
PubMed Help
M ontor PubMed: The biomedical literature (PubMed)
PubMed Nucleotide sequence database (Genbank)
Protein sequence database
Structure: three-dimensional macromolecular
structures
Genorme: complete genome assemblies
PopSet: population study data sets
OMIM: Online Mendelian Inheritance in Man
Taxonomy: organisms in GenBank
Books: online books
Network ProbeSet: gene expression and microarray
Entrez datasets
TCP/P-based 3D Domains: domains from Entrez Structure

UniSTS: markers and mapping data

'SNP: single nucleotide polymorphisms
e CDD: conserved domains
s Journals: journals in Entrez
UniGene: gene-oriented clusters of
transcript sequences

I8ON
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Entrez Databases

PubMed Biomedical literature
Books Online textbooks

Nucleotide GenBank, EMBL, DDBJ, RefSeq, PDB
Protein [6enBank, EMBL, DDBJ], RefSeq,
SWISS-PROT, PIR, PRF, PDB

Genome Complete genomes
Taxonomy Organisms in NCBI sequence databases
Structure MMDB: experimental 3D structures
Domains CDD: conserved protein domains
3D Domains  Compact 3D protein domains in MMDB
OMIM Online Mendelian Inheritance in Man
SNP Single nucleotide polymorphisms (and more!)
UnisTsS Sequence Tagged Site markers Z
ProbeSet Gene expression and microarray datasets E
PopSet Population study datasets
UniGene Nonredundant gene oriented clusters of
expressed sequences
O Entrez .
O Other NCBI LocusLink
O Not NCBI
(uesec ) ( e )
2
o
b
(MapViewerD (UniGene)

Genomic
Biology

~| for

» Genomic-scale science Organism-specific|
resources:
Genomics is a new and fascinating area

of biology, enabled through the » Fruit fly
large-scale DNA sequencing efforts of

many public and private organizations, *Human
including the Human Genome Project.

Genomics takes an holistic approach fo » Malaria parasite
molecular biology and evolution by

studying the complete genome and its > Microbial
protein expression patterns. Genomes

> Mouse

Draft Human Genome

Explore human genome resources or |* Plant Genomes
browse the human genome sequence (Central

using the Map Viewer.

* Rat
Clusters of The SNP Database
orthologous =
groups ACH

* Refroviruses
Single nucleotide
polymorphisms (SNPs) are » Zebrafish
G BT {the most common genetic
ot "

f
complete

Higher Genomes

Complete (or nearly)
*Human

*Mouse

*Fruit Fly

*Malaria Mosquito
*Fugu

«C. elegans
*Plasmodium falcipary
*Arabidopsis
*Rice

1808

13
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™ Human Genome Bromss
Aguid toanine nformation resources
Web Resources Building an information [Genes. 2

Infrastructure

BLAST Compare your

A challenge facig researchers day

“IMouse Genome Resources 7|
i,

NGB Web Resouces:
e

Cytogenstics A
ol

e o
bSNP. Datsbase of 3 e e s
SHPS and aifer

Genonic

v
oo o .
o st cesoncs, Ve cncomage
Gene Expr tay tuned for more information.
s,
(epcanc
s . B
omolocene: - [ Pulied Genbank VeahUZebra

e omoges ons Gawme
gt 5 Mestings and Courses News S
. - s Relnses Prlimiry Zebratis Genome S

bl Nore rtion | B
nternational Conference on Zebrafish Development & F17Prd Baps
Gencties Uriversty of Wisconson, Madison June 51
. e Mop Tt
31 7
1 March 2002 Zebrafish Reference Sequences RHMapper
Reewed More s
Map David
5 August 201 Zebrlh StpViewer Lomched. N

Meiosic Mans

Genome Resources

The Big Picture

( Books )
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UniGene

LocusLink
[PubMed] HomoloGene|

|A single query nTe<face To\.%.

4292 Hsy MLH1 mutl homolog 1, colon 3p2ﬁ [P JHIUT
cancer, nonpolyposi ‘ﬁ
type 2 (E. coliMap Viewer|
U
Ul

17350 Mm MIhl muil homolog 1 (E. coli) 9 62.|RefSeq
M

27030 Hs MLH3 mutl homolog3 (E. coli) 14penBank Accessiol

T 104235 Mm MIh3 mutl, oer =) 12

5378 Hs PMS1 PMS|Hs  human | 2311 O HIUV
SEEIC) Mm  mouse
(8. ct pn rat

75395 Hs PMS2 PMS|Dr  zebrafish 7p22 O HIUV|
segrel Om  fruit fly

[H|
N3y
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Map Viewer

Gzname Taxanamy Entrez BLAST Qi

search [Select Organism =] far

- |

See new genome in Map Viewer: clzsmadum facisarum
Almost complete DNA sequence of Plasmodium falciparum -- one of the parasites that causes
malaria -- appears in Science, 2002 Oct 4:295(5591):129 and Nature. 2002 Oct 4

Mammals
Click the ) to BLAST 2 genome

Click the org anism t view

genome.

Vertebrates

Invertebrates

Fungi Plants

z
o
o
H|
Bactai, © Organelos, O ¥irass
The Map Viewer supports search and display of genomic information by chromosomal position. Regions
of interest can be retrieved by text queries (e. ene or marker name) or by sequence alignment
(BLAST). View results at the whole genome level, and select what to display in mare detail. Multiple
options exist to configure your display, download data, navigate to related data, and analyze
supporting information using the tools provided. More.
The Map Viewer:
a common platform for integrated display
Homo sapiens genome view  build 30 BLAST search the human genome.
|I Il ﬂ Maus muscutus genome view ‘BLAST search the mouse genome
Lo
Il 1 H 4 € H 84
PR
Arabidopsis thaliana genome view BLAST search Arabidopsis genome
z
1 Anopheles gambiae genome view BLAST search A gambiae genome g
ﬂ | T
Dwowon s “ |
Genomic BLAST PGQCS . sequence based access
PPl NCBI Home Genomic Biology» Mouse
B Search [Corsnk =] for 39|
GleLasT
I . Blastthe Mouse Genome
FAQs . .
| news  BLAST your sequence against mouse specifie sequences.
| menal
- referer ces Darabase: [MGSCVE | Program [blastn
-
4 ' .
Enter an alPusio1_Feb01 nce in FASTA format:
Pai [165|NGS Traces f26.2 Mus musculus ATPase. Cutt c:;nﬁ]
iTanacac|EST Trazes CARATTCAATTACTAT CACTSTTES
larrrCer|Al offer Traces \CAGCAGATT SGAAACTGAATGGT GTCCATCACATT.
BAC ends LT TTATGACCCTARACTTCAGACT CCARASACCCTCC,
caateaclR Ve TCTCCACANT SCTAACCCCCTCCCTRTSTTAACCAR
eroactqPUn CTGCCTTGE3ACCATATCCARAGT ATATIGCTCA
ste
Kl| ar_mma | d
gscar_proteir g
Optional parameters =i
Expect  Filter Descriptions Alignments
001 x| [default =| [00 100
Advanced option:
Begin Search | Clear nput_|




Genome Resources Integration

Gene Name

ALocusLink

RefSeq LinkOut

. Marker or
£>MapViewe: Location

BLAST LinkOut

Z|
g
o
Sequence H
Database ID
Showr[51 =] Ttems 1-23 of 23
1 goumic Unke
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Bloom's syndrome (BS) is arare genetic disorder characterised by genomic instability and cancer
susceplibility. BLM, the gene mutated in BS, encodes amember of the ReeQ family of DNA helicases
Here, we identify IMLE, which is involved in mismatch repair (MMR) and recombination, as a
protein that directly interacts with BLM both in vive and in vitro, and that the two proteins co-localise
to discrete nuclear foei. The interaction between BLM and iMLE1 appears to have been evolutionarily
conserved, as Sgs1p, the Saccharomyces cerevisias homologue of BLM, interacts with yeast Mih1p.
However, cell extracts derived from BS patients show no cbvious defects in MMR compared to
wild-type- and BLM-complemented BS cell extracts. We conclude that the IMLH1-BLM interaction
is not essential for post-replicative MMR, but, more likely, is required for some aspect of genstic
recombination
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Human Mouse Homology: the mouse assembly
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