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About NCBI

NCBI Sequence Databases

Other NCBI Databases

Entrez Databases and Text Searching
» Genomic Resources

BLAST Services
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Created in 1988 as a part of the
National Library of Medicine at NIH

— Establish public databases

— Research in computational biology

— Develop software tools for sequence analysis
— Disseminate biomedical information




Types of Databases

Primary Databases
— Original submissions by experimentalists

— Content controlled by the submitter
« Examples: GenBank, SNP, GEO

Derivative Databases
— Built from primary data
— Content controlled by third party (NCBI)
« Examples: Refseq, TPA, RefSNP, UniGene, NCBI Protein,
Structure, Conserved Domain
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The Entrez System
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Entrez Nucleotides

< NCBI .',_. : Nucleotide ‘

Primary
GenBank / EMBL / DDBJ 38,859,434

Derivative
* RefSeq 284,238
Third Party Annotation 4,255
- PDB 5,000

Total 39,153,111
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Entrez Protein z
¢ GenPept (GBEMBL, DDBJ) 3,240,758 3
* RefSeq 933,905
« Third Party Annotation 4,676
e Swiss Prot 151,524
* PIR 282,819
« PRF 12,079
Total 4,728,703
BLAST nr 1,829,482

What is GenBank?

NCBI’'s Primary Sequence Database

Nucleotide only sequence database
Archival in nature

GenBank Data

— Direct submissions (traditional records )
— Batch submissions (EST, GSS, STS)

— ftp accounts (genome data)

Three collaborating databases
— GenBank
— DNA Database of Japan (DDBJ)

— European Molecular Biology Laboratory (EMBL)
Database

International Sequence
Database Collaboration
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GenBank: ncsrs Primary Sequence Database

&
1 :
Release 141 April 2004 g
| <
G 33,676,218 Records 3
a 38,989,342,565 Nucleotides
>140,000 Species
146 Gigabytes 606 files
« full release every two months
« incremental and cumulative updates daily |
: :
- | + available only through internet
ftp://ftp.nchi.nih.gov/genbank/ | 7
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35 40 %
s
201 w—Total base pairs 5 ®
» 30
° 251 g
PN x5
@ Wy S o
i 05 8
c 215 a 2]
%‘E’ﬁ 52 g
é 201 10 ¢
57 5
° '83'84'85'86 '87 '88 '89 '90 '91'92 '93 '94 '95 '96‘97 '98 '99 '00 '01 '02 '03 '04
Organization of GenBank:
GenBank Divisions 8
Records are divided into 17 Divisions. g
@11 Tradition PRI (27) Primate
PLN (11) Plant and Fungal
@6 Bulk BCT (8) Bacterial and Archeal
INV (6) Invertebrate
Traditional Divisions: \F;SE %1‘)2) siorifm
® Direct Submissions VRT (6) Other Vertebrate
(Sequin and Bankit) I\PA:(I;/I EB I\F/’Ismmalian (ex. ROD and PRI)
age
® Accurate . SYN (1) Synthetic (cloning vectors)
® Well characterized UNA (1) Unannotated

Entrez query: gbdiv_xxx[Properties] ‘




Organization of GenBank:

AP >
GenBank Divisions 8
Records are divided into 17 Divisions. g
@11 Traditional
@6 Bulk
EST (305) Expressed Sequence Tag
GSS (104) Genome Survey Sequence
BULK Divisions: HTG (62) High Throughput Genomic
® Batch Submission STS (4) Sequence Tagged Site
. HTC (4) High Throughput cDNA
(Email and FTP) PAT (15)  Patent
® Inaccurate
® Poorly characterized
Entrez query: gbdiv_xxx[Properties] ‘
A Traditional GenBank Record

LOCUS AF062069 3808 bp mRNA linear INV 23-0CT-2002 %
~| DEFINITION Limulus polyphemus myosin 111 mRNA, complete cds. - @

ACCESSION AF062069 ul

VERSION AF062069.2 GI:7144484 o

KEYWORDS . 3

SOURCE Limulus polyphemus (Atlantic horseshoe crab) g

ORGANISM  Limulus polyphemus
Eukaryota; Metazoa; Arthropoda; Chelicerata; Merostomata;
Xiphosura; Limulidae; Limulus.
REFERENCE 1 (bases 1 to 3808)
AUTHORS ~ Battelle,B.-A., Andrews,A.W., Calman,B.G., Sellers,J.R.,
Greenberg h,w.C.
TITLE A myosin I from Limulus eyes is a clock-regulated phosphoprotein
JOURNAL ~ J. Neurosci. 18 (12), 4548-4559 (1998)
MEDLINE 98279067
PUBMED 9614231
REFERENCE 2 (bases 1 to 3808)
AUTHORS ~ Battelle,B.-A., Andrews,A.W., Calman,B.G., Sellers,J.R.,
Greenberg,R.M. and Smith,W.C.
TITLE Direct Submission
JOURNAL  Submitted (29-APR-1998) Whitney Laboratory, University of Florida,
9505 Ocean Shore Blvd., St. Augustine, FL 32086, USA
REFERENCE 3 (bases 1 to 3808)
AUTHORS ~ Battelle,B.-A., Andrews,A.W., Calman,B.G., Sellers,J.R.,
Greenberg,R.M. and Smith,W.C.
TITLE Direct Submission
JOURNAL  Submitted (02-MAR-2000) Whitney Laboratory, University of Florida,
9505 Ocean Shore Blvd., St. Augustine, FL 32086, USA
REMARK Sequence update by submitter
COMMENT On Mar 2, 2000 this sequence version replaced gi:3132700.

GenBank Record: Locus

0ocus AF(162069 3]%08 bp mRNK\ linear INX 2370(iT72002
VERSION FOBZOBE j4
ggmgzDs inulus ength tlantic hoe cr@
uztg %22:2 Mo|ecu|e Type ata; Merostomata;

[Locus name |

Greenberg,R.M. and Smith,W.C.
TITLE A myosin 111 from Linulus eyes is a clock-regulated phosphoprotein
JOURNAL  J. Neurosci. 18 (12), 4548-4559 (1998)
MEDLINE 98279067
PUBMED ~ 9614231
REFERENCE 2 (bases 1 to 3808)
AUTHORS ~ Battelle,B.-A., Andrews,A.W., Calman,B.G., Sellers,J.R.,
Greenberg,R.M. and Smith,W.C.
TITLE Direct Submission
JOURNAL  Submitted (29-APR-1998) Whitney Laboratory, University of Florida,
9505 Ocean Shore Blvd., St. Augustine, FL 32086, USA
REFERENCE 3 (bases 1 to 3808)
AUTHORS  Battelle,B.-A., Andrews,A.W., Calman,B.G., Sellers,J.R.,
Greenberg,R.M. and Smith,W.C.
TITLE Direct Submission
JOURNAL  Submitted (02-MAR-2000) Whitney Laboratory, University of Florida,
9505 Ocean Shore Blvd., St. Augustine, FL 32086, USA
REMARK  Sequence update by submitter

ura; Linu
ases 1 to 3808)
AUTHORS  Battelle,B.-A., Andrews,A.W., Calman,B.G. Modification DG*]

COMMENT On Mar 2, 2000 this sequence version replaced gi:3132700.




GenBank Record: Identifiers

Locus AF062069 3808 bp  mRNA  linear  INV 23-0CT-2002
DEFINITION Limulus polyphemus myosin 111 mRNA, complete cds.

ACCESSION  AF062069
VERSION AF062069.2 GI1:7144484

gTe oo
TITLE A myosin 111 from Limulus eyes is a clock-regulated phosphoprotein
JOURNAL  J. Neurosci. 18 (12), 4548-4559 (1998)

MEDLINE 98279067
PUBMED 9614231

REFERENCE 2 (bases 1 to 3808)

AUTHORS ~ Battelle,B.-A., Andrews,A.W., Calman,B.G., Sellers,J.R.,
Greenberg,R.M. and Smith,W.C.

TITLE Direct Submission

JOURNAL  Submitted (29-APR-1998) Whitney Laboratory, University of Florida,
9505 Ocean Shore Blvd., St. Augustine, FL 32086, USA

REFERENCE 3 (bases 1 to 3808)

AUTHORS ~ Battelle,B.-A., Andrews,A.W., Calman,B.G., Sellers,J.R.,
Greenberg,R.M. and Smith,W.C.
TITLE Direct Submission
JOURNAL  Submitted (02-MAR-2000) Whitney Laboratory, University of Florida,
9505 Ocean Shore Blvd., St. Augustine, FL 32086, USA
REMARK  Sequence update by submitter
COMMENT On Mar 2, 2000 this sequence version replaced gi:3132700.

GenBank Record: Organism

linear INV 23-0CT-2002

Locus AF062069 3808 bp mRNA
111 mRNA, complete cds.

DEFINITION Limulus polyphemus myosin
ACCESSION  AF062069

VERSION AF062069.2 GI:7144484
KEYWORDS

SOURCE Limulus polyphemus (Atlantic horseshoe crab)

ORGANISM Limulus polyphemus
Eukaryota; Metazoa; Arthropoda; Chelicerata; Merostomata;
Xiphosura; Limulidae; Limulus.

-

—
PUBNED 9614231
REFERENCE 2 (bases 1 to 3808)
AUTHORS  Battelle,B.-A., Andrews,A.W., C s
Greenberg,R.M. and smith,w.c. | NCBI's quonomy
TITLE Direct Submission
JOURNAL ~ Submitted (29-APR-1998) Whitney Laboratory, University of Florida
9505 Ocean Shore Blvd., St. Augustine, FL 32086, USA
REFERENCE 3 (bases 1 to 3808)
AUTHORS  Battelle,B.-A., Andrews,A.W., Calman,B.G., Sellers,J.R.,

TITLE on
JOURNAL  Submitted (02-MAR-2000) Whitney Laboratory, University of Florida,
9505 Ocean Shore Blvd., St. Augustine, FL 32086, USA
REMARK Sequence update by submitter
COMMENT On Mar 2, 2000 this sequence version replaced gi:3132700.

GenBank Record: Feature Table

FEATURES Location/Qualifiers
source 1..3808
/organis imulus polyphemus™

/db_xref="taxon:6850"
/tissue_type="lateral eye"

cbs 258..3302
/note="N-terminal protein kinase dom:
heavy chain head; substrate for PKA™
/codon_start=1

; C-terminal myosin

Vprotein_id="AAC16332.2"

I TGTYATVYSAIDKQA

Vdb_xref="GI:7144485" KRGERESDNEVWLGI
0 E AN NS IHRDIRAANIMF
SKEGYVKL I DFGLSASVKNTNGKAQSSVGSPYWMAPY “SCDCLQEPYNYTCOVWS I G

ITAIELADTVPSLSD IHALRAMFR INRNPPPSVKRE

PCIQEIPQHPFLAQVEGKEDQLRSELVDILKKNPG
BASE COUNT 1201 a 689 c 782 g 1136 t
ORIGIN

KDF I SECLVKNPEYR

GenPept IDs feee

1 tcgacatctg tggtcgcttt ttttagtaat aaaaaattgt attatgacgt cctatctgtt
3781 aagatacagt aactagggaa aaaaaaaa
V4




GenPept: FASTA format

@14 190N

>gi | 7144485]gb|AAC16332.2] myosin 11l [Limulus polyphemus]
MEYKCISEHLPFETLPDPGDRFEVQELVGTGTYATVYSAIDKQANKKVALKIIGHIAENLLDIETEYRIY
KAVNG IQFFPEFRGAFFKRGERESDNEVWLG IEFLEEGTAADLLATHRRFG IHLKEDL IAL 1 IKEVVRAV
QYLHENS I IHRD IRAAN IMFSKEGYVKL I DFGLSASVKNTNGKAQSSVGSPYWMAPEV I SCDCLQEPYNY
TCDVWSIGITAIELADTVPSLSD IHALRAMFR INRNPPPSVKRETRWSETLKDF ISECLVKNPEYRPCIQ
E1PQHPFLAQVEGKEDQLRSELVD I LKKNPGEKLRNKPYNVTFKNGHLKT I SGQPHEK 1'YVDDLAFLDSP
TEEVVLENLEQRYRKGE I YTFAGDVLLTLNPGKVLPLYGDQTAVKYCERGRSDNPPHVFAVADRAYQQML
HHKSPQAV I LSGVSGSGKSFCTHQV IRHLAFLGAQNKEGMREKLEYLCPLLDTLGNAYTSTNPNSSHFVK
ILEVTFTKTGKITGAILFTFLLEARRLTD IPKGERNFHVFYYFYEGLRSEGRLKEFGLEEKNYRYLPELK
SSNSPEYVKGYQQFLRALTSLAFTEEEIFAIQKVLAAILLLGETE IQNSAAFKLLGAESSELENTLTQDV
NARDVYARAMYLRLFSWIVAVVNRQLSFSRLVFGDVYSVTVIDSPGFENGLHNSLHQLCANV ISDNLQNY
1QQ1 I FFKELEEYGEEGVNVPFNLEGGVDHRTLVNKLMDSGQGLLTAISKATQYQRKGESGWMESLQEAD
SEELVEFSNVNGKP IVSVKH IFRKVSYDATDLVKKNVEDKTRALTSTMQRSCDPRIRAIFSSENPSPFLS
SPRRSSIQENMLLPERTVTDSLHSALSSVLNLASTEDPPHL I LCMRPQKKEL INDYDSKSVQIQLHALNV
LETILIRQFGFARRISFVDFLNRYQYLAFDFNENVELTKENCRLLLLRLKMDGWTLGKNKVFLKYYSEEY
LSRIYETHIKKIVKVQAIARKYFVKVRQSKTKPH

>gi | 7144486 | gb | AAA23731.2] metC peptide [Escherichia coli
MADKKLDTQLVNAGRSKKYSLGAVNSV IQRASSLVFDSVEAKKHATRNRANGELFYGRRGTLTHFSLQQA
MCELEGGAGCVLFPCGAAAVANS I LAF IEQGDPRVPSSNS

Abstract Syntax Notation: ASN.1

Seq-entry ::= set {
class nuc-prot ,
descr {
title| lyphemus myosin 111 mRN. s."
ttld GenPept GenBank
org {
taxname “Limulud polyphemus" ,
common "Atlantic rseshoe crab"/,

db {
ASN.1

db “taxon™ ,
tag
id 6850 } }/,
orgname {
name

[

FASTA Limulus™ , FASTA

. "polyphemus" } , H
Pro.‘.eln aryota; Metazoa; Arthro NUCIeOflde M
Merostomata; Xiphosura; Limulidae; Limulus™ ,
gcode 1 ,
mgcode 5 ,
div "INV 3},

apINopiald 19N

NCBI Toolbox

asn2ff.c
convert_an ASN 1 entrv to flat file format using the FEPrintArra

meememnnennnsd 100]DOX Sources
#include <accent
#include "asn2f
#include “asn2f
#include "ffpri H M

finciee sy TEP> open Ftp.ncbi.nih.gov
#include <objal
#include <objcod =
#include <lsqfet
#include <explol

#ifdef ENABLE_I ftp> Cd tOOIbOX

#include <accid

endi ftp> cd ncbi_tools

FILE *fpl;

* ok ox k

Args myar

ftp://ftp. anl nlm gov/toolbox/ncbi_tools

{"Input asnfile
{"output Filenam
{"show Sequence?",

NULL,NULL, TRUE, "b" ,ARG_BOOLEAN, 0 0 0,NULL},
* NULL,NULL, TRUE, *0* ,ARG_FILE_OUT,0.0,0.NULL}.
. NULL ,NULL ,TRUE,"h*,ARG_BOOLEAN,0.0,0,NULL},

IpmopRE 190N




Bulk Divisions

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

apmnopiald 190N

« Expressed Sequence Tag
— 1stpass single read cDNA
* Genome Survey Sequence
— 1stpass single read gDNA
¢ High Throughput Genomic
— incomplete sequences of genomic clones
« Sequence Tagged Site
— PCR-based mapping reagents

EST Division: Expressed Sequence Tags

‘ gbdiv_est[Properties] ‘

apINopiald 19N

>IMAGE:275615 5 mRNA sequence
GACAGCATTCGGGCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGG
TGGAGGTATCCAGCGTACTCCAAAGATTCAGGTTTACTCACGTCATCCAGCAGAGAATGGAAAGTCAA
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGGAGA
GAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTTGTACTAC
TGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTGTTGAACCATGTNGACTTTGTCACAGNC
AAGTTNAGTTTAAGTGGGNATCGAGACATGTAAGGCAGGCATCATGGGAGGTTTTGAAGNATGCCGCN
TTGGATTGGGATGAATTCCAAATTTCTGGTTTGCTTGNTTTTTTAATATTGGATATGCTTTTG
>IMAGE:275615 3", mRNA sequence
NNTCAAGTTTTATGATTTATTTAACTTGTGGAACAAAAATAAACCAGATTAACCACAACCATGCCTTA
TTATCAAATGTATAAGANGTAAATATGAATCTTATATGACAAAATGTTTCATTCATTATAACAAATTT
AATAATCCTGTCAATNATATTTCTAAATTTTCCCCCAAATTCTAAGCAGAGTATGTAAATTGGAAGTT
CTTATGCACGCTTAACTATCTTAACAAGCTTTGAGTGCAAGAGATTGANGAGTTCAAATCTGACCAAG
GTTGATGTTGGATAAGAGAATTCTCTGCTCCCCACCTCTANGTTGCCAGCCCTC

T

make cDNA

) 80-100,000 uni
library unique

cDNA clones in library

ESTs in Entrez

z

18322042
StrPus36.006001
cpaaz1e0
34808706

CALTpS36A1752;HPT_S36_32A17 (5
ey

5 CCCCAGGCTITACACTTTATGCTTCCGGCTCG 31 (II3RSP) S'-seq
5' GCTATTACGCCAGCTGGCGRRAGGGGGATGTG 3' (KI3FSP) 3'-seq
51-CCGGTCCOGAATTCOCGEGT-3" pSporta/Be

Unknown

Total 21 million records
Human 5.6 million
Mouse 4.1 million

0.6 million

P ATACGATAALL TATGTARTCAGT

T
76T TTCTGATTATITAG

TAGGGTAT TTTTTTAAMTTATAGAA

AALLANTGGAACAAATCCAGT:
GCGAMATTGATTTAATGCTGACATGATTTTATATTTGS
High quality sequence stops av base: 638

sep 17 2003
Sep 17 2003




What is UniGene?

A gene-oriented view of sequence entries

*MegaBlast based automated sequence clustering
‘Now informed by genome hits New/
‘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

apmnopiald 190N

EST hits A.t. serine protease mRNA

Distribution of 118 Blast Hits on the Cuery Sequence

15 PAFLE hrabidopais tha.

Color Key for Alignment Seores
a0 =y Si-g

4 clone RAQLOE-16. <1225 E-0.0

e
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—E . March 2004.

UniGene z

Bos taurus E
Caris familiarie n
Hema sapiens o
Rate egicus @
Sus screfa a
g

Gallus galius

Chen inteatingia
Strongylocentrotus purpuratiss

Ancpheles gambiae 14,08
Apls medifera 475
Besr
Droseph

Criamydomonas reinhardt

elanogaster
Dictyostelium decoldeum

Cannorhabcitis shgans
Toxeplaams gandi

Schistosoma manson




Human UniGene

190N

136,416 mRNAs UniGene Build 170 |
5,187 models Apr. 24, 2004
7,415 HTC

1,416,936 EST, 3"reads
2,092,475 EST, 5°reads
+ 775,747 EST, other/unknown

4,434,176 total sequences in clusters

Final Number of Clusters (sets)

total

28,126 c{3,000,000,000 bp ne mRNA
103;38 ©{30 K expected genes '€ :;_Cr

. S 7rg he
26,830  ChiamreSS  mewe and ESTs

Genome Sequencing - HTG, GSS,(WGS)

Whole BAC insert (or genome)

apinopiald 190N

\ shredding

*‘l'! e ol g "-3"|'-u":'= gl '.'!ll J'.I.'l.\lf"l'lg'l‘q"’ i >>( / /
—_— — _1 ///N
l sequencing -

cloning isolating

6SS division
or trace archive assembly —

|

whole genome shotgun assemblies
(traditional division)

Draft Sequence (HTG division)

HTG Division: Honeybee Draft Sequences

Towerss 1-20 of 187 Fi ¥ 10 ot

F 1 ACI41E4S
Apis mellifera clone CHIL
unceidered pheces
201 290 EhiAC 1415451 [ 228534 26]

4-RAAZ, WORKING DRAFT SEQUENCE, 14

2 ACHALEM
Apis mellifera clone CH2Z-RAALS, *** SEGUENCTNG IN PROGRESS **%,
50 uncedered pieces

291200 EEbACI AL B4 122853425 *Unfinished sequences of BACs
*Gaps and unordered pieces
3 ACHIE *Finished sequences move to traditional
Apis mellifera clone CHIZE-RAAS, WORKING ivicis
\mordered pieces GenBank division
B0 2A02TIgACTANE 1) 22833424]

4 ACI41E42
Apis mellifera clone CHIZ-RAAL WORKING DRAFT SEQUENCE, 42
unceidered pleces
291 2SO 2EEHACTANB2 1 [ 2285 23]

5 ACH41EAL
Apis mellifera clone CH22E-RAA, WORKING DRAFT SEQUENCE, 17
unosidered pirces

R0 2802SRhACT AN B4 1 [ 228504 22]

10



Other Genome Sequencing Products

Trace Archive
Whole Genome Shotgun

apmnopiald 190N

Whole Genome Shotgun Projects

« Traditional GenBank Divisions
* 164 + projects

— Virus

— Bacteria

— Environmental sequences

— Archaea

— 44 Eukaryotes featuring:
« Chicken, Rat, Mouse, Dog, Chimpanzee, Human
« Pufferfish (2)
« Honeybee, Anopheles, Fruit Flies (2), Silkworm
« Nematode (C. briggsae)
« Yeasts (8), Aspergillus (2)
« Rice

apINopiald 19N

Whole Genome Shotgun Projects

“Jwgs[Properties] peus

IpmopERHE 190N
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Derivative Sequence
Databases

RefSeq
TPA

NCBI Derivative Sequence Data

5\5@\&\%\ Curators
S RefSeq

TATAGCCG

apINopiald 19N

O
bflg‘y (2] AGCTCCGATA
34117 1) CCGATGACAA
h TR
(cacd
?f 5 ETeA Genome
b5 \I a7 Assembly

RefSeq . NCBI’s Derivative Sequence Database

» Curated transcripts and proteins

— reviewed
— human, mouse, rat, fruit fly, zebrafish, arabidopsis

* Model transcripts and proteins
Assembled Genomic Regions (contigs)

— human genome
— mouse genome
* Chromosome records
— Human genome
— microbial

~ organelle [srcdb_refseq[Properties] |

apnopiald 190N

| ftp://ftp.ncbi.nin.gov/refseg/release/ |

12



RefSeq Benefits

apmnopiald 190N

non-redundancy

explicitly linked nucleotide and protein sequences
updates to reflect current sequence data and biology
data validation

format consistency

distinct accession series

stewardship by NCBI staff and collaborators

RefSeq Accession Numbers

apmnopiald 190N

mMRNAs and Proteins

NM_123456 Curated mRNA

NP_123456 Curated Protein

NR_123456 Curated non-coding RNA
XM_123456 Predicted mRNA

XP_123456 Predicted Protein

XR_123456 Predicted non-coding RNA
Gene Records

NG_123456 Reference Genomic Sequence
Chromosome

NC_123455 Microbial replicons, organelle
Assemblies

NT_123456 Contig

NW_123456 WGS Supercontig

Third Party Annotation (TPA) Database

apnopiald 190N

< Annotations of existing GenBank sequences
« Allows for community annotation of genomes
« Direct submissions

— Banklt tpa[Properties]

— Sequin

13



TPA record: WGS Assembly

apmnopiald 190N

CDS Feature |
TPA protein |, s

Human Nucleotide Sequences

=

1SDC 8,480,614
| (GenBank/EMBL/DDBJ)

PRI 901,843

WGS  601,710)

EST 5,639,828

GSS 905,594

HTG 18,367

SsTS 76,333

PAT 930,108

RefSeq 29,935
TPA 864

apINopiald 19N

Other NCBI Databases

*dbSNP:
*Geo:

Gene:

*CDD:

eStructure:

nucleotide polymorphism

Gene Expression Omnibus

microarray and other expression data

gene records

Unifies LocusLink and Microbial Genomes

imported structures (PDB)
Cn3D viewer, NCBI curation

conserved domain database

Protein families (COGs and KOGs)
Single domains (PFAM, SMART, CD)

apnopiald 190N
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r:ﬁﬂ@ﬁ‘—’ Structure m

NCBI Structures and Domains

AR cop A

d

- = Clusters of Orthologous Groups
R e

MMDB: Molecular Modeling Data Base

apINopiald 19N

« Derived from experimentally determined PDB records
* Value added to PDB records including:

— Addition of explicit chemical graph information

— Validation

— Inclusion of Taxonomy, Citation,

— Conversion to ASN.1 data description language
¢ Structure neighbors determined by

Vector Alignment Search Tool (VAST)

Structure Summary

o S
> NCBI Structure Summary

apnopiald 190N

MMDB: 6312 PDB: 1EMK

3D Domain Neighbors

Conserved Domains

15



Cn3D 4.1: C-Src

zZ
g
et — E
IFMK ivantegdwwlahsistggtgyipsnyvapsdsiqasewyfgkitrreserilinaenprgtfivre
C] —_— i}
VAST: Structure Neighbors z
@
Vector Alignment Search Tool z
8
For each protein chain,
locate SSEs (secondary
structure elements),
and represent them as
individual vectors.
align the vectors
Human IL-4
Cn3D 4.1: Structural Alignment ;
2

o VADFGLAR
K LVYRD D | GA / 1YWV DFGMY

o ¥
A Casein kinase 5. pombe




Cn3D: Simple Homology Modeling

F
| ETI— o x| ?
{ human|
— swordtail ——— 5
NCBI’s Conserved Domain Database :
» Multiple sequence alignments %
» PSI-BLAST —based score matrices #
e Sources SMART, PFAM, COGs,
New NCBI curated domains
— structure informed alignments
» Stats:
- COGS 4,873
— Pfam 5,193
— Smart 653
—NCBICDD 316
NCBI CD: Tyrosine Kinase z

17



Using Cn3D to model domains

apmnopiald 190N

Malecular
taba

ry Information

does NCBI do?

Www
Access

hed in 1488 as a national

e for molecular biology

tion, NCEI creates public

05, conducts research in
tational biology, develops

@ tools for analyzing genome
~hd disseminates biomedscal
ftion - all for the better
m@nding of molecular processes
g hurnan health and disease.

Entrez
&
BLAST

apINopiald 19N

Using Entrez

An integrated database
search and retrieval system

apnopiald 190N
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Entrez: Database Integration

PubMed
abstracts

)
TN Y

axonom /AL v g
L
Protein

sequence:

Database Searching with Entrez

@ Using limits and field restriction to find human MutL homolog
#Linking and neighboring with MutL
4Mapping SNPs onto structure and the genome

apINopiald 19N

Global Entrez Search

Ll
S NCBI (¢4

apnopiald 190N
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Document Summaries:

z
MutL[All Fields] s
- z
=3
[
2
B
Aol s T 11, s oo o
prrr=r RO
-.um-l-..
Entrez Nucleotides: Limits & Preview/Index -
&
o )
= Nucleotide %
Go | Glear g
Cliptoard Details
| Show | 500 -I Sand fo I'e.«f -
One page.
r1: NW 047762
Raftus icus chy 6 WGS sup i
MOASESERlNW 047762,1(R06_2286[ 34935858
r2: XM 234420 Link:
Rattus norvegicus simiar to DMA mismaleh repair protein M (ML
protein homolog 3) (LOCI14320), mENA
HBSTAOref XM 234420,2)[34867419]
r3: NC 003085
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r1:MLHL - mutl homolog 1, colon cancer, nonpolyposks type 2 (E. coli) 4
GenelD: 4292 Locus tag: HGNC: 7127 04 @
Transcripts and products: RelSeq be g
e &
Genombe context: chromosome: 3, Maps: 3p21.3 L g
— Genes and Gisease
Gene type: protein coding
Gene name: MLHI ol
Gene LL hemolog 1, colon cancer. Iyposis type 2 (E. coli) =
RefSeq status: Reviewed
Organisan: Homo sapiens
Lineage: Fukaryota; Metazoa; Chordata; Craniate; Vertebrata; Suteleostomi; Mammealia; Butheria; Primates;
Cantarrhing; Homintdae: Home
Gene alinses: FOCZ; COCAZ HNPOC, BMLHIL HNPOC2: MGCS172
Summary: This gene was identificd 2s 3 locus frequently mutated in hereditary nonpolyposis colon cancer
(HNPOC) It is 2 buman homeleg of the E. coli DNA mismatch repair gene mutl., consistent with the characteristic
alterations i llite sequences (RER+ phenatyps d in HNPCC, / ively spliced transcript variants
encoding different isofonms have been described, but their full-length have ot been d i
General protein information:
Mames: MulL protein homolog |
DNA mismatch repair protein
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