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About NCBI
NCBI Databases
* Tools

e Entrez

» Examples

The National Center for
Biotechnology Information
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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




Molecular Databases

*Sequence
*Structure
*Expression

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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GenBank: ncsrs Primary Sequence Database

N |
Release 143  August 2004
G 37,343,937 Records
; 41,808,045,653 Nucleotides
! >140,000 Species
160 Gigabytes 658 files

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

|‘ Ve
e 1l

ftp://ftp.ncbi.nih.gov/genbank/|

W
A

apnopiald 190N




Traditional GenBank Divisions z
@
o
2
+Direct Submissions (Sequin and BankIt) 5
*Accurate g
*Well characterized
BCT Bacterial and Archeal
INV  Invertebrate
MAM Mammalian (ex. ROD and PRI)
PHG Phage
PLN Plant and Fungal
PRI Primate
ROD Rodent
SYN Synthetic (vectors, synth. genes)
VRL Viral
VRT Other Vertebrate
Bulk Divisions z
@
o
-Batch Submission and htg (email and ftp) g
*Inaccurate g
+Poorly Characterized
:Largest component of GenBank
« 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
GenBank Records z
e
Locus AY198415 4675 bp  mRNA_ linear(_ PRI J1-AUG-2003 | 7
DEFINITION Homo sapiens PR domain-containing protein 1 beta (PRDWI) mRNA, g
accesston conplete cds. Primate division (traditional) | &
Locus A1588321 482 bp  TRNA Iinear@?—JUN—ZOUl
DEFINITION fb99c12.x1 Zebrafish WashU MPIMG EST Danio rerio cDl Clone
IMAGE:3720022 3", mRNA . PR
ACCESSION  A1588321 A sequence EST division (bulk)
VERSION A1588321.1 G1:4597368
BRS. BT
Locus AC027700 229988 bp  DNA Iinear@Q»MAR»ZOOAl
DEFINITION Mus musculus chromosome 10 clone RP23-145G7 map 10, SEQUENCING
IN PROGRESS ***, 3 d d pi - PR
ACCESSION  AC027700 urordered PISEES HTG division (bulk)
VERSION AC027700.7 G1:45593019
KEYWORDS HTG; HTGS_PHASE1l; HTGS_FULLTOP; HTGS_ACTIVEFIN.
SOURCE. Mus. nusculus. (house. mouse:
Locus AADN01000358 53718 bp DNA linear VRT _29-FEB-2004
DEFINITION Gallus gallus chromosome 3 Cont0.358, whole genome s:lr:otgun
sequence .. PRy
ACCESSION ~ AADNO1000358 AADNO1000000 Vertebrate division
VERSION AADN01000358.1 G1:44803930 (Chicken WGS)

KEYWORDS WGS.
SOURCE Gallus gallus (chicken)




Refseq . NCBI’s Derivative Sequence Database

zZ
(e}
@
» Curated transcripts and proteins §
— reviewed g
— human, mouse, rat, fruit fly, zebrafish, arabidopsis @
microbial genomes (proteins)
* Model transcripts and proteins
« Assembled Genomic Regions (contigs)
— human genome
— mouse genome
* Chromosome records
— Human genome
— microbial -
srcdb_refseq[Propertles]‘
— organelle
ftp://ftp.ncbi.nih.gov/refseg/release/
RefSeq Records z
@

Locus NM_007548 5281 bp mMRNA linear ROD 25-AUG-2004 g

DEFINITION Mus muscullus PR domain containing 1, with ZNF domain (Prdml), mRNA. %

ACCESSION NM_007548 .

VERSION NM:OO7548,1 G1:6680783 Curated transc”pt §

g Locus NT_039492 23191165 bp DNA linear CON 31-AUG-2004
DEFINITION Mus musculus chromosome 10 genomic contig, strain C57BL/6J.

L/ ACCESSION NT_039492 .
VERSION NT_039492.3 G1:51765603 RefSeq contig
KEYWORDS -

SOURCE Mus musculus shouse mouse)
Locus XP_228320 1022 aa linear ROD 23-0CT-2003
DEFINITION similar to Blimp-1 [Rattus norvegicus].
ACCESSION ~ XP_228320 RefSeq gene model
VERSION XP_228320.2 G1:34853200
DBSOURCE REFSEQ: accession XM_228320.2
KEYWORDS
SOl i Y
Locus NC_000006 170975699 bp DNA linear CON 24-AUG-2004
DEFINITION Homo sapiens chromosome 6, complete sequence.
ACCESSION NC_000006
VERSION NC:000006.9 G1:51511722 REfseq Chromosome
KEYWORDS HTG.
SOURCE Homo sapiens (human)
ORGANISM Homo sapiens
Third Party Annotation (TPA) Database .
2
o
e
5
. .. &
< Annotations of existing GenBank
sequences
« Allows for community annotation
of genomes
« Direct submissions
— Banklt

tpa[Properties]




NCBI’s SNP Database
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» Primary Database and Derivative (RefSNP)
Single Nucleotide Polymorphism

Repeat polymorphisms

« Insertion-Deletion Polymorphisms

» 19 Species

* Over 11 million submissions

RefSNP HFE

protein  mena arkentation transcript snp count

10 MP_000401 forward plus strand 5, coding

=lcix
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What is UniGene?

A gene-oriented view of sequence entries
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*MegaBlast based automated sequence clustering
*Now informed by genome hits New!
*Nonredundant set of gene oriented clusters
*Each cluster a unique gene

sInformation on tissue types and map locations
eIncludes known genes and uncharaterized ESTs

*Useful for gene discovery and selection of

mapping reagents




Animals UniGene

Sept 2004

Plants

Physcomirels paters
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Dietynateliem discsideus

Hamdemana winhardt ~
srnplaars gend

porths grisea
rospon crassa

Others

UniGene Cluster

z
o
o)
NCBI UniGene UséGene Cluster A 13258 Arabldopals thallana g
5
SEQUENCE INFORMATION c
g
WENA sequences (7) ®
PA
PA

EST snquences (10 of 166)[4

Gene Expression Omnibus

« Expression Data Repository
— microarray
 protein
« nucleotide
— SAGE
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— Mass Spec
Current holdings:
Number of: Public Unreleased Total
Platforms: 634 74 208
Samples: 23072 5410 28482

Series: 1192 305 1497




MMDB: Molecular Modeling Data Base

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

— Addition of explicit chemical graph information

— Validation

— Inclusion of Taxonomy, Citation,

and other information

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

Vector Alignment Search Tool (VAST)
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Cn3D 4.1: C-SRC
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Cn3D 4.1: Structural Alignment
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Cn3D: Simple Homology Modeling

E L]
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e = human|
[1FmK RLPOLVOMAAQ I ASGMAYVERNMNYVHRDLRAAN | LVGENLVCKVADFGLAR | 4K
i 64484 K LPOLVDMASOI ADGMA HRDLRAAN | LVADNLVCK | ADFGLARL | EDNEY TAROGAK

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
—NCBI CDD 316

apmnopiald 190N
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NCBI Tools

BLAST
VAST




Basic Local Alignment Search Tool

Calculates similarity for biological sequences

Finds best local alignments

Heuristic approach based on Smith-Waterman

algorithm

Searches for matching “words” rather than individual

residues

Uses statistical theory to determine if a match might

have occurred by chance
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The Flavors of BLAST

Standard BLAST

— traditional contiguous word hit
— position independent scoring

— nucleotide, protein and translations

* Megablast

— optimized for large batch searches

— can use discontiguous words

PSI-BLAST

— constructs PSSMs automatically
— searches protein database with PSSMs

RPS BLAST

— searches a database of PSSMs
— basis of conserved domain database

apINopiald 19N

WWW BLAST

Protain

BLAST

August 20D W wil be reorGanting the executables’ Girectony of our FTP ste.

-

Genomes
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BLAST Search

W BLAST
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BLAST Results

Putative conserved domains have been detected, clig

for detailed resulis,

———

RPS-BLAST

R

PSI-BLAST

apnopiald 190N
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VAST: Structure Neighbors z
@
Vector Alignment Search Tool 3
5}
For each protein chain,
locate SSEs (secondary
structure elements),
and represent them as
individual vectors.
align the vectors
Human IL-4
z
2
3

Finding a human PR domain
RefSeq

*Finding PRDM1
eLinks and Neighbors with PRDM1

National Center for Biotechnology Information
.y .

ator Libwary of M Sl W es of Wk

hed in 1288 a5 a national * Clusters of WWW

e for molecular biology rtheigous
lon, NCEI creates public grows Access
es, conducts research in *ES .
. Swctronic POR
al biology, develops
e tools for analyzing genome 4.
hdl disseminates biomedieal  pieoion
lbon - all for the better ot Entrez
tanding of molecular processes

g human health and disease. " Genes and &
diseass

Jeael™ BLAST

* Humanimouse
homology maps

U of Pt Gt oceions o rogatraion o ok
Acorss Eieam s sormpuie wih i iterm coreastin | ¥ ocustink

* Malaria
o 5 &
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Entrez: patabase Integration

4
g
. Word weight §
Phylogen
yiogeny AST
BLAS Protein LAST
sequence:!
Neighbors
(soft link) Hard Link
PR Domain Global Search z
= oo [RE
i . e
Search across databases P ooman ] . &
- —
PM Domain search results
:ucleotide §
g

2 e 505 3] [Soeate [Tt 3
Lo

68

12 013500
Mus rascushus mmatri; setalloproleingss ¥ (Mspl), sRNA
SOy 013599, 2[31 560795

I 2: MM_004R%0
Toma sapiens 112 acdemovirus E118 19D inferacting peotein 2 (BNTPZL,

mENA
TS TES e _ 001801473 TESS]

3 CRAEIM
Diebaryoamyces hanseni chromosome B of strain CBST67 of
Debaryomyces hansenil
ERGSI63TlembiCRASII M 149652637

e M 024659
Homo ssphens ghycosyltrssderase-Bee | (GTDCT), mRNA
OISR EM_024659. 2025954
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PM Domain search results

4
o
w
e setallopretenase § (Mirpd), mBNA =
1359 2[31560795) T
RefSeq mRNA &
a
RefSeq contig
3]
model transcript
ng 10 (Frdm10), smENA
GenBank bulk (EST)
F_003307 3| PR Ssman
PM Domain search results (continued)
GenBank WGS z
7, whole gencme shetgan sequence ?
a

What is Debaryomyces?

7, scomycetes

apnopiald 190N
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Debaryomyces: Taxonomy Browser

‘ Taxonomy

apmnopiald 190N

Debaryomyces
is a yeast

Refining Search

:ucleotide

1 MM 013809
M rsershas sty metallopeoteingse @ (Msp), sRNA
EESE0T0S e M_0135%%. 231 560705 ]

2 NM_0043%0
Homo sapiens DCLE admonvinus E1D 19D inberacting protein 2 (BNTPZ),
mENA

TS TES e _ 001801473 TESS]

3 CRAEIM
Debaryoamyces hansenii chromosome B of strain CBST67 of

Debaryomyces hansenil
ERGSI63TlembiCRASII M 149652637

e M 024659
Homo ssphens ghycosyltrssderase-Bee | (GTDCT), mRNA
OISR EM_024659. 2025954
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< o3
= nesl R “Nucleotide

Search | Nucleotde =| for Cliar

About Enbrez

+ Tse All Fields pull-down mena to speciy a field
+ Boolesm vperators AND, OF, MOT aiust be in upper caze.

# IFsearch 8ol tage are used enclose in square beackets, &2, rubella [1]
» More help on using levits is awadable bere

Limited to: Title (Def
| 7=

I exchade ESTs [ exch
I exchade patents T exchs

on)

mRNA molecule type F"‘ B

[t [Modncanon Date =]

Modleatnfae =1 P RefSeq (no GenBank) ‘

s tie foeman YYYYIMMIDID;

[mRiris T [Gene Locaton e [Sramensd Seauences =)

apnopiald 190N
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Limited Search Results

Go | e |

Field Tiabe, Levats mRNA, RefSey
O ¥

cten e page

g 14, PR-Somamn < Snger

g 10 (Feden10), mEHA
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Preview / Index: Adding Terms

Add Term(s) to Query or View Index:
+ Enter a term in the text box; use the pull-down menu to specify a search field.
+ Click Preview to add terms to the query box and see the number of search results, or
click Index to view terms within a field
+ Multiple terms selected from Index will be ORed; chek AND to add to search

IOrgamsm j Ihuman Preview | Index

Clicke _AND | OR | NOT |to add terms selected from Index to the query box.

human(8658295) ﬁl e |

human adenovirus 1 isolate from a cat(3)
human adenovirus 12(24)
hurman adenovirus 14(9)

human adenovirus 19a(1)
human adenovirus 19001 . . . .

human adenovirus E(Ep’j())‘ Organism Field index is NCBI's Taxonomy
hurman adenavirus 30300
human adenovirus 3 7(1)

human adenovirus 35(193) LI Down

apINopiRId 19ON

Human PR domain RefSeqs

T Ciaglay | Summary EE=S ERE ST R I
o =

gt FE. deemen £oetimrng 10 (PROMN), mmserpt varues 1,

B STt

AT

B

apinopiald | g9ON

Tl r 2% MM 182007
Homo sapiens PR domain contaming 1, with ZNF domain (PRDMI), transcript variant 2, mENA
EEING2TIrelNM_182907.1([33046273]

™ 16: MM 001198
Homo sapiens PR domain contaming 1, with ZNF domain (PRDMI), transcript variant 1, mENA
FAAELT 2NN 001198 2)[33946272]

s £
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COMMENT REVIEWED REFSEQ:

PRDM Reviewed RefSeq

MM 00119%. Homo sapiens PR (. [533946272)

HM_OD1198 5165
PR domain sent

A linear PRI 23
3 1, with INF domaie (PROM

2004

190N

s
By MCDT ataff,

-urated
aequence was derived frem AY198414.1.
On Aug 20, 2003 thie maguencs vermien raplacad gi

GELTHE

TE A% A b

deE & protein that a
n. The pre

This gene enc
nterferon gene expressic

gone promoter, Transcription of this gene increases upan
induction. Twe alternatively spliced trangcript variants that
encede different igoforms have been repeorted.

Transcript Variant: This wvariant (1), alse knewn as PROMlalpha,

encedes the longer iseform (1). The protein enceded by this
trangcript has alse been named PROI-BElalpha.
COMPLETENEES: copplete on the 37 end

pressor
k ein binde specifically
the PRDI [pesitive regulatory demain T element) of the beta-IFN
irus

of

170 (6}, 3125-313F (2003)

atundantly enpressed in myeloma
Erane in e

altarnative
ificantly imp
& target genes.

Links Menu

z
S
@
- i - " = T
M_00119%. Homo sapiens PR o [gX3046272] P ks 7] @
5 I
Lo MM_001198 5165 bp  mRMA linsar [F S 104 ©
DEFINITION Homo sapiens PR domain containing 1, with INF doma <
teanscript variant 1, mENA. Kbl g
ACCESSION  MM_001198 aiad Sequnces
VERST NM_OD1198,2  GI: 138462
KEYHORD: .
BOURCE Homo sapiens (husan)
ORGANISM Homo sapiens
T Chordata:
Peinatas:
PUBMED
REMARK ng of interferon-beta gene
transcription via recr of the histons H3 methyltransferase
G9a.
REFERENCE 2 (bases
AUTHORE . Seto,E. and Wright,K.L.
TIrLE funceionally impaired positive re
binding factor 1 tramsceiption repressor in mysloma cell
170 (6), 3125-3133 (2003)
GenaRIE BF1 beta is abundantly expressed in myeloma cell
15 1 alternative teampeription initiation, has & disrupted
PR domain and & significantly ispaired transcription reprassor
function on multiple target genes.
3 _ibases 1 zo S1GS)
Online Mendelian Inheritance in Man  z
o
o]
603423 jul
PR DOMAIN-CONTAINING PROTEIN 1; PROM1 ol
=3
Amsrmative e, symbals 2
g
@

B 1; BLINP1

*PR Domain
*Homologs

*Zn Finger domains

—-BLIMP1 Mouse
—U-boot Zebrafish
*Genomic context

camroma cel bne. The mshors

ey of e FRD
BF1 bat apecicaly 1o the PED

0 bumman hommoleg of e mos Bong|
el Affceestution of B lysghocyies The
b e the PR, e,

seore] et of |
£t consarved batmeen, FRLEBF1 m
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Protein Link -> Related Sequences 3
= @
<= NCBI g
Search | Protein £

L EreviEwinies Histary Cipoard Detaits @
Displary | | detoun =] @ew|20 =] Sesdw | |Fie =] _GenSubsequence | Fesures
T 1 HE 001153 PR domen costain [g4557363)
LoCus KF_001183 TaS am FRI 237
SRPTRITIN PR dmatn corcatning 1, w
,
1 bAr.\IJA'—\J !: Deenain Relatives
;
.
.
Vertebrata; Putelede
Reminions Hom:
REFERENCE 1 (residues 1 ea 785)
AUTHCRS Gyory,I., Wu,J., Fejer,G., Jetc,E. and Wright,K.L.
IR PO recaie che Mioione B nechpircasetas G5a in
—
PUENED
RERARE terferon-beta gens
Protein Neig hbors: redundancy and homologs z
o)
z
. z
e e nplecsy | &
=
&
.o
©
o
c
S
a
=]
5 ||u
Tk
8|2
=
GenPept o
wtreitn gree postore crpdaoey dorem | badng fac rﬁ
z
(@]
z
vy o
Blrp-1 homelig. ube 2
SH10HE | OreHF_95° ]
:

Fogee - Fnt Copen B

4| Link to Zn Fi

i pro-dcs [Trtracelon magrovidie]
3 1

F dossum (HLIMF1,

Sotrum ostareng 1, i
e
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Hoey

haca (@ Baciena (192 | Mcotacoa (@ Fung @ | Flags (@ Muser |8 O

BLink: Non-redundant neighbors
ooy plattaas T 0 § B Iymphyie e
:::-Ilu:mml.am».ymum:< identical sequences
Bosthis | CommanTres | T Foport | 30 swecturns | COO-Saarch | Gilkst
198 ST Bits 1o 17 mmique specied Sartby sy provmiey

ckarvotas top 200 hits

I =

il
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Best hits

Qe AT, -

| et opiena]
Miching pl: 2845 ZS0NEIY, L0 48 RS

_ M | _Common Tove | _Twsmomyfwpor | 30 wvchres | COOSewch | | Gitet |
5 HLAST bits 1o |7 wnipue species Sarsbe tumamms proviminy
o Bacena 182
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NCBI Conserved Domains

=
“2 NCBI NCBI Conserved Domain Summary
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The SET Domain

= MNCBI Conserved Domain Database
©O: smare17.10, SET, Query added PSSM-d: 24243 Source: Smart
Descripton: SET (SUvana-3, . nasad
homaleguas
Tawea: ooi Relstod: pam 00858
Shalss: Alsgnirn frirm sees Cruntuet 17.04-2003
Mgz 77 itwe PSEME 125 caluing Hapresentative: Consensus

Profaing: |Chck Rars foe COART sumensey of ing smanmnat7]

it 10 Struchise |win [CraD = wsing [AllAtEme =] To sispiay stnucturs, Sownlosd nd)
MMI“"‘W“W =] |wenin =] eators|20bes 7]

SubsotBows | [upio 10 =] [althe most diverse mombers |

0
I-

canmanaun
quecy
mw &
g1 18125008
g1 3074350
gi_I07ez5e

gi_sa@Anl
gi_2Bssomy
gi 18395103
o1 1736E3TT
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SET Domain Structural Model

S-adenosyl homocysteine

z
o
@
)
joN
a
Q
=
a
©
=

M SET

[T w8 Enbarcm at-smsie. Tahousel doman, Prtaters. -

[t arbeane. bt el st mmsgyans

[Smsctre wrmary

{Pos 1y e s

L L |

S| | SrmPiessFe |

catalytic tyrosine
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Entrez Gene: One stop shopping 2
o
@
T 1: PRDM1 PR domain containing 1, with ZNF domain [ fomo sapiens] f
Genell) 633 Locus tag - -
Tramseripts and product: ¥ Conserved Domaing
¥ GEO Profiles
* HomalaGene
F Map Viewer
¥ Nuclsotide
P oMM
Genomic context: cheomosoame 6, Maps:  Protein
. ¥ PubMed
S [N
r——— . + GeneView i JUSHP
Geme type: protem codng w ¥ Taxonomy
Clene nas DM b UnisTS
Gene description: PH domaen contameng 1, wath ZHNF domaen F AcoView
¥ Erearnbil
+ Evadence Viewer
o Chondatar Cramatar Vertebrata; Butelrostonn: Mavonaha: Buther |v GOB
F HGNC
F LocusTD
Tus gene encodes a protem that acts at a repressor of beta.mterfer, pee expresnion Thep |y
FRD (positive regulatory domain T elemese) of the beta-IFH gene promoter. Trasscrption ofthis gene i |, yee e
[Two altesnareely spheed transenpt vinunts that encode difirent spofiorees bave been reported dr uniGans L
¥ LinkOut
HomoloG : i 8
omololLene: homologs in complete genomes g
n
3
o g
el ©
n <
o =] far fin | Clase &
Limits UniGene
Lanks b Qroups o
Nghed by
saewlz0 2| o
r - A contaning PR domain 1 ke
Hsagians FROMI  FRdomaind .o
M messcul Tdm1 PR domasn g PR do nirg 1, with ZNF domain
R neevegicus . K "
FR domain containng 1, with ZNF domain
" PR domain corsaining 1, with ZNF damain
Prdm1 mRMA for B hmphocyte induced
MEtration peotein 1
PR domain containing 1, with ZNF domain
- Transcriba g similanty bo
protein re ons) A kingse
Map Viewer: PRDM1 z
o
o
Homo saplens bubld 35.1 BLAST The 5
Chromasome: 1 2345617891011 1213 MISI61TIEI9 D 2 XY 2
g
Cuery: NP_001188  [clear] )
Master Map: Genes On Sequence Sumnary of Maps [T g
.

Moy & Optioms. Regon Desplayed 106,62 4K 106,650K bp [
- Conlp )] Comp3ia) WWBN  mebniGHN] oo

ymibol &
NCBI Annotation
RefSeq transcripts

=
el

GenBank BACs
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PRDM1: Potential Paralogs

Homo SEEIQI?S genome view BLAST search the human genome,
build 36 version 1 statistics

] _
TH T

1 -

L]

.

| N i
A A

14 I3 % jig 1% s o F4s “ -3 T oL

j Search resulis for query "PRDM*': 17 hits
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