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NCBI Resources

- About NCBT
* NCBI Sequence Databases
- Primary Database - GenBank

- Derivative Databases - RefSeq
* Entrez Databases and Text Searching
- BLAST Services

- Genomic Resources




The National' Centier for
Biotechnology Information (NCBT)

Lister Hill Center William H. Natcher Building



Tthe National Center for

Biotiechnology Information
(NCBT)

* Created as a part of NLM in 1988

- Establish public databases

- Perform 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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Sitie Map

<> NCBI I Map

PubMled Entrez I ; Oy Structure

Thig sife map iz also a guide fo NCBI resources. Each link leads to a brief description of the resource on this page, then fo the
resource itself. A Quick Links table is also available. It provides only an alphabefical list of the major resources with direct
Iinks to those resources, bypassing the descriptions.
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Sequences (millions)

[ Base Pairs
== Sequences

Some NCBI Statistics....

Growth of GenBank

- 28000
- 26000
- 24000
- 22000

Base Pairs of DNA (millions)

- 6000
- 4000
- 2000

2002
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Molecular Datiabases

* 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

- Combinations
* Example: NCBI Genome Assembly




What is GenBank?
INCBT's Primary Sequence Datiabase

* Nucleotide only sequence database

- GenBank Data

- Direct submissions individual records (BankIt,
Sequin)
- Batch submissions via email (EST, 6SS, STS)

- ftp accounts established for sequencing centers

* Data shared amongst three collaborating
databases:

- GenBank
- DNA Database of Japan (DDBJ).
- European Molecular Biology Laboratory Database

(EMBL)
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GenBank: ncers Primary: Sequence Database

HELEASE J)

Release 133 December 2002

! 22.318,883 Records
| 28,507,990,166 Nucleotides

110,000 + Species !
» full release every two months

* incremental and cumulative updates da|ly

avallable only ’rhr'ough m’rer'ne’r

%ﬁ} fTP //pr ncbl nih. gov/genbank/ i

i .H -:H_'“h' W;ﬁ".&gﬂ:ﬂem

>90 Gigabytes of data
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23,464,770 records



Primary vs. Derivative Databases

RefSeq
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Traditional GenBank Divisions

Direct Submissions (Sequin and BankIt)
*Accurate
‘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 (cloning vectors)
VRL Viral

VRT Other Vertebrate




A Tiraditional GenBank Record

Molecule Type

LoCUs AF437885 obl bp mENA linear INY 08-JUL-200Z2

DEFINITION Ancpheles gambiae odorant binding protein (0OBP-2) mRN&\\Eomplgt\\\\\___
cds . K:\\\\\____

ACCESSION  AF4378B85 Modification Date

VERSION ANS?EM‘DMeﬂMﬂOH Line .

EEYWORDP
N

] si¢  GI (GenInfo)

Keywor‘dS oo rwpewa; Hexapoda; Insecta; Pterygotas;
mETpTera; Endoptery%iif%7piptera; Nematocera; Culicoidea;

laria mosgquito)

Anopheles.
REFERENCE 1 (hases=
AUTHORS Biesgsmann, Taxonomy Dimitrates, 8. and Woods,D.
TITLE Izsclation wreome —rvm=s =uncoding putative odourant kinding
proteins from the antennas of the malaria-transmitting mosgquito,
Anopheles gambiae
JOURNAL Insect Meol., EBicl. 11 (2), 123-132 (2002}
MEDLINE E19a3935
PUEMED 11986877
REFERENCE 2 (hazez 1 teo BAL)
AUTHORS Biessmann, H., Walter,M.F., Dimitratos, 8. and Woods,D.
TITLE Direct Submissicon
JOURNAL Submitted (2Z2-0CT-2001) Dev. Bicl. Center, Univ. of California,
Irvine, CA 92697, USA




A Tiraditional GenBank Record

FEATURE®S
Sourcs

Location/Qualifiers

1..861

forganism="Anopheles gambiae"

/db mref="taxon:7165"

1..861

/gene="0BP-2"

6y, . 542

/gene="0BP-2"

fcodon _start=1

fproduct="odorant binding protein”

/protein id4="AAT841580.1"

fdb mref="GI:15071274"
ftranslation="MLVQDIPLLLLVLLLYVTQCLDGADCSTTTTORPAPRRDGOY PER
ETLAFLEPLEGELCLEETVEPEAVERF SDADPFDDNEALECYMDCMERY TN YT DDEGE
LHMGELLEHVPTEFEDIALERMEVRCTRPEGEDVCERAFWEFHECWET SDEPVHY Y LW "

BASE COUMNT
ORTGETIN
1
Bl

223 a

aatataaaac
Jgoacagatat
agtgcttgga
acgggcaata
tggaggagac
acgataatcg
atgatcgocgg
acattgcact
gggcgttctg
Jagaagogac
cattaagaca
acaaaacaca
gocacatogt
gaagtacgag
aaaasaaaaas

201 <

cttcocogoacg
Jttggttcaa
Lggggcggat
tococtoogoca
Jgggtgttage
tgocgctcaayg
tgagctgocac
gocgaatgggc
Jgtttcacaag
aaaagtcaac
Ccacactgttyg
agtgtgtgtyg
agagcaatca
ttcaacgtga
asaaasaaaaas

242 g

tgaggctggt
gattcocoocac
tgtagocacca
Jagactcottyg
coggaggegy
tgctacatgyg
atgggoaagc
Jgtgaggtgta
tgctggaaasa
cgggttt gttt
cotgctgaat
tgogtgtcto
atcaatcaat
cogbttttat
a

135 t

cgtcgacocgt
tgttgoctgct
ccaccactca
cotttotgog
ttaagocgatt
actgtatgtt
tgctcgaaca
ctocggoocaa
cgtoggacoo
Jtgttgacoo
Jooctgoctgo
tgtgatctga
Jgtacaacgtc
gattgattct

tttgtocggct
Jggtgctactyg
acggocagog
accactgggo
cagtgacgoo
cogagtaacyg
tgtgccgaca
gggcaaggat
tgtgcactac
attaagtaag
tgaccattat

ggatggatgg

cogggagggt
tgaataaaca

cgoacadgadg
ttagtgacgc
cogoegecggd
aagotgtgcc
gatocogttog
aacgtgacog
gagtttgaag
gtgtgcgaac
tatctggtgt
tatctagcta
acatcggcac
tcacgaatgo
acgcadgaatyg
gtaagcacga




Bulk Sequence Divisions
of GenBank

*Batch Submissions (email and f1p)
‘Inaccurate
*Poorly Characterized

Expressed Sequence Tag
Sequence Tagged Site

Genome Survey Sequence
High Throughput Genomic
High Throughput cDNA




Organization of GenBank

11 Traditional Divisions
Traditional 8%

\/‘

/a

23,087,196 records



EST Division:
Expressed Sequence Tags

>IMAGE:275615 5' mRNA sequence
GACAGCATTCGGGCCGAGATGTCTCGCTCCGTEGECCTTAGCTGTGCTCEGCE6CTACTCTCTCTT
TCTG6CCTE6A6GTATCCAGCGTACTCCAAAGATTCAGGTTTACTCACGTCATCCAGCAGAG
AATGGAAAGTCAAATTTCCTGAATTGCTATGTGTCT  TTTCATCCATCCGACATTGAAG
TTGACTTACTGAAGAATGGAGAGAGAATTGAAAAAGTGGAGCATTCAGACTTGTCTTTCAG
CAAGGACTGGTCTTTCTATCTCTTGTACTACACTGAATTCACCCCCACTGAAAAAGATGAGT
ATGCCTGCCGTEGTTGAACCATGTNGACTTTGTCACAGNCCCAAGTTNAGTTTAAGTGGGNA
TCGAGACATGTAAGGCAGGCATCATGGGAGEGTTTTGAAGNATGCCGCNTTTTGGATTGGGA
TGAATTCCAAATTTCTGGTTTGCTTG TTTTTTAATATTGGATATGCTTTTG

>

>IMAGE:275615 3', mRNA sequence

TCAAGTTTTATGATTTATTTAACTTGTGGAACAAAAATAAACCAGATTAACCACAACC
ATGCCTTACTTTATCAAATGTATAAGANGTAAATATGAATCTTATATGACAAAATGTTTC
ATTCATTATAACAAATTTCCAATAATCCTGTCAATNATATTTCTAAATTTTCCCCCAAATT
CTAAGCAGAGTATGTAAATTGGAAGTTAACTTATGCACGCTTAACTATCTTAACAAGCTTT
GAGTGCAAGAGATTGANGAGTTCAAATCTGACCAAGATGTTGATGTTGGATAAGAGAATT
CTCTGCTCCCCACCTCTA GTTGCCAGCCCTC

{} ||
make cDNA

. -1 .
library 80-100,000 unique

cDNA clones in library




What is UniGene?

A gene-oriented view of sequence entries

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

‘Provides information on tissue-specific
expression and map locations

-Includes well-characterized genes and novel
ESTs

Useful for gene discovery and selection of

mapping reagents




Organisms Represented
intUniGene st

5 ": Chordata Danio rerio (zebrafizh)

10,702 _ Arthropoda
Bos taurus (cow) entries | Inzecta

_ 121,062 e Anopheles gambiae (malaria
Homo sapiens (human) en;::ries mosquito)

88.647 Drosophila melanogaster 11,292
Mus musculus (mouse) en;:ries (fruit fly) entries

2,568 entries

Rattus norvegicus (rat) iiﬁlgeg % Egbgoptl;}]rt?i
% udicotyledons

T ‘W Arabidopsis thaliana (thale 27,148
entries cress) entries

Glycine max (soybean) 8.729 entries
Lycopersicon esculeninm

(tomato)
W Chlorophyta Medicago truncatula (barrel 5.906 entries
8 N

Sus scrofa (piz)
Amphibia

19,128

Xenopus laevis (frog) ntries

3,703 entries

Chlorophycaea medic)

Chlamydomonas reinhardtii 6,517 entries Liliopsida
Hordeum vulgare (barley) 7,683 enfries

. . 16,718
JUST In Oryza sativa (rice) g P
C e / egaﬂs Triticum aestivum (wheat) ﬁiﬁi

Ciona intestinalis Zea mays (maize) prs
Gallus gallus




EST hitsito Aomio saprens muscle
creatine kinase mRNA

Color Key for Alignment Scores
£40 A0-50

Quer'y Sequence I::> 129957

0 250




Genome Sequencing

Whole BAC insert (or genome)

shredding

y

///N
sequencing cloning isolating

GSS division
or trace archivel assembly

Draft Sequence (HT6 division)
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H1 G Division:
High Throughput' Genome

phase 1 —> «— — —— <« HTG
Acc = AC109609.1

phase 2—» ———> — HTG
Acc =AC109609.6

phase 3 ——————ROD
Acc = AC109609.10

40,000 to > 350,000 bp




ﬂigh Ihroughpu‘r Genome

FEE-:

LoCis
DEFINITION

LeoZ0Is
DEFINITION

HTG Division:

AC1O09A09 .1

HTH, HTGS PHA

HT'._'T r

HT'-_'r =

Mus mu:uulua

—Hq

=1:

154774 bp
i-167hl,

18543009
HTGS DEAFT.

67074 bp

VEEDL

=tra

o7

Al 70
UdUo

; HT5 DEAFT.

167617 bp
chromosome 17 clone

LeTCe .

DA
WORKING

DNA

in

CSTBLS

la7hl

linear
DEAFT SEQUENCE, 1

HT=

lines

6T, KING

linear EOD

Strain ES?ELE

0a-

Y unorde

10-2

F:l |:r r

HTE 07-MAY-Z002
DEART
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FoFg N i




NCBI's| Third Party Annotation
(TPA) Database %

- NCBT now accepis| fhe submission of:
new: annotations; of existing GenBank
sequences;

> Facilitiates the annotation of genomes
by, experiis;



LoCcus

DEFINITION

EEFERENCE
AUTHOES
TITLE
JOUEMNAL
MEDLIMNE

FUEMED

EEFEREENCE

JOUERMNAL

TMENT

PRIMARY

A Sample TPA record

BEOOOL

BEOODOO147.1
Third Party

human.

THIRD PAR

Deficits



RefSeq:

INCBT'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
- viral
- organelle




The RefSeq Accession Numbers

r:srrfp ] prarefﬂ:l

Fubhled Entrez ELAZ B T Structure h uman
Search | GenBank j for | mouse
rat

INCBI Reference Sequences I fr‘uiT fly
Documentation: Z eb r'af IS h
Arabidopsis

| The Reference Sequence (RefSeq) collection aims to Accession Kev
provide a comprehensive, integrated, non-redundant
zet of sequences, including genomic DNA, franscript
(RNA), and protein products, for major research FAQ

grgaﬂjgmg_ NCBI Handbook

RefSeq Production

Entrez Queries

RefS:‘aq standard.s serve as th_e basiz for mt_adical, Status Key
functional, and diversity studies; they provide a stable ]

reference for gene identification and characterization, FTP:

mutation analysis, expression studies, polymorphism RefSeq

discovery, and comparative analyses. RefSeqs are Genomes

used as a reagent for the functional annotation of Statistics:

some genome sequencing projects, including thoseof ... Pipeline
human and mouse.

Related Resources:

Whai's New: The RefSeq collection for Raffus CoGs " 7 1
norvegicus now includes genomic scaffolds. Rat LocusLink ab./dop aiad )
genomic RefSeq records, with the accession prefix Map Viewer Db|a|

NW_, are based on the genomic sequence UniGene

provided by the Rat Genome Sequencing
Monenrtimm (R3S The rat P efSan oraffnlde ara

Entrez Jenomes




Curatied Ref'Seq Records: NV, NP

LoCus
DEFINITION
ACCESSION
VERSION
EEYWORDS
SOURCE
ORGANISHM

REEFERENCE
AUTHORS
TITLE

JOURNAL
COMMENT

EEFERENCE

nITMmUa D &

COMMENT

JOURNAL
MEDLIMNE
EUBMED
EEFEEENCE

Lpl 3969 bp mMENA linear ROD O7-JAN-Z00Z
Mus musculus lipoprotein lipase (Lpl), mRNA.
NIM OOB50%

NMIDDBEDQ.l GI:6678705

Mus musculus.

Mus musculus

BEukarvota; Metazoa; Chordata; Craniata; Vertebrata; EButeleostomi;
Mammalia; Eutheria; Rodentia; Sciurognathi; Muridaes; Murinae; Mus.
1 {bases 1 to 3%&6%)

Kirchgessner, T.G., Svenson,K.L., Lusis,A.J. and Schotz,M.C.

The sequence of CcDNA encoding lipoprotein lipase. A member of a
lipase gene family

J. Biol. Chem. 262 (18), B8463-8466 (19%87)

PROVISIONAL REFS3EQ: This record has not vet been subject to final
NCBEI review. The reference sequence was derived from Me0847.1.

Z ibases 1 to 3969}

Formhrosw D LAF-S 5 LW o O ma o W arA Pwraoo ] enr

REVIEWED REFSEQ: ThlS record has been curated by NCBI staff. The
reference sequence was derived from MLS5856.1.

summary: LPL encodes lipoprotein lipase, which i3 expressed in
heart, muscle, and adipose tissue. LPL functions as a homodimer,
and has the dual functions of triglvceride hyvdrolase and
ligand/bridging factor for receptor-mediated lipoprotein uptake.
severe mutations that cause LPL deficiency result in tvpe I
hyperlipoproteinemia, while less extreme mutations in LPL are

linked to many disorders of lipoprotein metabolism.
analysls

Gene 107 (2), 247-258 (15%51)

52084117

1745255

il Thase=s 1 to 32985990



Entrez:
Linking and Neighboring



The Entirez Databases

S NCBI Entrez

S
searc etrieval system

Pubhded Muclectide Structure

Search |PubMed ~| for

Ahout Entrez

SITE MAF

Fubhed Help

help
documentation for
Fubhled

Entrez Help

help
documentation for
the rest of Entrez

The Entrez
Databases

cross-references
and information

Metwiork Entrez
TCPIP-based
client-server
varsion of WA
Entrez

Batch Entrez




Entirez:
Database Integration

Word weight
PubMed
abstracts
3 -D
Phylogeny Taxonomy Structure VAST
Genomes
\
BLAST Nucleotide Protein BLAST

sequences sequences



The e.n Expanding Entirez

(Journals) SYSTem (UniGene)

<Books > < SNP >
(Pubiea ><PubN\ecD (unisTs )

(Nucleotide ) =
( Protein ) O (Probeset )
(Structure) ( Genome )
(cop ) (Taxonomy)

(30 Domaing)  (_OMIM )




Entrez Nucleotides

< ‘{J\'“:

<> NCBI SNucleotide

Pubhed Muclectice Protein Genome Structure PopSet Taxonomy

Search I Muclectice j for I glucose 6 phosphate dehydrogenase El Clear
Limits Freviewinde:x Histary Zlipboard Details
About Entrez
The Entrez Mucleotides database is a collection of
sequences from several sources, including GenBanlkk,

RefSeq, and FDE. The number of bases grows at an
exponential rate. Today's total is:

splolel ekl

Draft Human Genome

Explore human genome resources or browse the human
genome sequence using the Map Viewer

I Building the human genome

While the draft sequence of the human genome was officially
launched garly in 2001, data are produced on a continuous
basis. This allows the reference human genome sequence to
be further refined and completed as an ongoing process, At
MCBI, new versions of the assembled genomic sequence are
released every few weeks, The current version is listed as a
boild nmber oo fhe Geoome Wiew nane Fach boild bas an

Cibdibd




Document Summaries:
glucose 6 phosphate dehydrogenase[All Fields] = 748 hits

Show [20 5 Items 1-20 of 748 Page 1 of 38 Select page:12345678910»

M 1: NT 025965 haptiew, Protein, Tax<onomy

Homo sapiens chromosome X reference genomic contig
2122059389ref]NT 025965 .8[HsX 26121[22059389]

: AEOO87 86 Related Sequences, Protein, Pubhed, Taxonamy
Salmonella typhunmumun LT2, section 90 of 220 of the complete genome
2116420461 |gb|AE008786.1|[16420461 ]

+ AEOO87 54 Related Sequences, Protein, Pubhed, Taxonamy
Salmonella typhumurmun LT2, section 88 of 220 of the complete genoie
21/16420418|gb|AE008784.1|[16420418]

+ AFE0O13827 Related Sequences, Protein, Taxonormy
Yersinia pestis KIM section 227 of 415 of the complete genome
g121959085|gb|AE013827.1|[21959085]

+ NM 017006 Related Sequences, Protein, Pubhed, Taxonarmy
Rattus norvegicus Glucose-6-phosphate dehydrogenase (Gopd), mRNA
@1/8393380|ref]NM_017006.1|[8393380]




Entrez Nucleotides:

Accession

. All Fields :

3 NCBI "Il Author Name UClEOtlde
Pubhied Mucleatice EC / RN Number. ture PapSet

Search |Nuclectide ~| forglucose 6 =g
e o Feature key

LR <l Filter

Limited to: ]G:ene N
ssue

ITitle | Journal Name

-exclude ESTs r ey Keyword de GSS rexclude working draft

fud tont Modification Date
r exclude patents = Organism DOVE

mRNA Page Number NA | |Segmented Sequences -

5 Primary Accession [
Only from - Properties U

Modification Date -|| Protein Name 'T0| | |

Publication Date :
Use the format YYYY/ SeqID String Ay are optional.

Sequence Length
Substance Name
Text Word

amse o d N4 20

nbogre Details




Entrez Nucleotides:
Preview/Index

5 for [slucose & phosphate dehydrogenase[All Fields] --
M Limits Preview/Index  History Clipboard

Details

Field: Title, Limits:Pkclude all of the above, Genomic DNA/RNA, mRNA

RBiegia| o || 5] JSael esE] A
Show: Items 1-20 of 77

Page 1 of 4 Select page: 1234

M1: NM_017006 Related Sequences, Protein, Pubhded, Taxonomy
Rattus norvegicus Glucose-6-phosphate dehydrogenase (Gé6pd), mRNA
g1/8393380 |ref INM_017006.1][8393380]

2: NM_000402

MapWiew, Related Sedquences, OMIM, Frotein, Fubhed, Taxonomy

Homo sapiens glucose-6-phosphate dehydrogenase (G6PD), nuclear gene encoding mitochondrial
protein, mRNA

g1121614519 [ref INM_000402.2[21614519]




Adding Tmeaeleeview/Index

Accession
All Fields

Add Term(s) to Query or View Index:

*» Enter a term n the text box; use the pull-down menu to specify a search field.
* (Clhick 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; chick AND to add to search.

|Organism jl Preview | Index|

Click AND | OR | NOT |to add terms selected from Index to the query box.

green pygmy goose(1)

green rice leathopper(1)
green ringtail possum(1)
green rock lobster(2)

green sea mat(3)

green seaturtle(105)

green striped grasshopper(b)




Plant G6PD mRNAs

Shoiv Items 1-20 of 32 Page 1 of 2 Select page: 1 2

O1: AY086213 Related Sequences, Protein, Taxonomy

Arabidopsis thaliana clone 22483 mRNA, complete sequence
g1]121404923 |gb |AY086213.1|[21404923]

M2: AY117271 Frotein, Taxonomy

Arabidopsis thaliana putative glucose-6-phosphate dehydrogenase (At1g09420) mRNA, complete cds
g1121436352 |gb |AY117271.11[21436352]

M3: AB085346 Frotein, Taxonomy

Chlorella vulgaris gopdh mRNA for glucose-6-phosphate dehydrogenase 1, partial cds
81121262178 |dbj |AB085846.1[21262178]

0 4: NM_123441 Protein, Taxonomy

Arabidopsis thaliana glucose-6-phosphate dehydrogenase, predicted mRNA
g1]118422022 |ref INM_123441.1[18422022]

M5: NM_122970 Felated Sequences, Protein, Taxonomy

Arabidopsis thaliana glucose-6-phosphate dehydrogenase, predicted mRNA
g1]18421498 |ref INM_122970.11[18421498]
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>gi | 603218| gb| U18238. 1| MSU18238 Medi cago sativa gl ucose- 6- phosphat e dehyd
COACCAGATATAATTAAGT AGATCAGAGT AGAAGAAGATGGGAAOAAATGAATGGCATGT JACAVAVA(ETAVAE'AN

FASTA deflanlon Ime
>gi|603218|gb|U18238.1|MSU18238

AGATAGTATTTAGAGAG

eneaiiaes Database identifiers

CCTGAGCACATTCGAGA GenBank

S EMBL - “GL\AACA:@A: ACCCAAGEOC
CTAAATTCTAGGAAGGS ' DDBJ TGGTGACATTTTCAGGAGTAAAA
. SWISS-PROT  HEMEEieali s
ATAACCATTCCAGAGEC Protein Databank [fee et e oV e \rrn lente
ccAGAGACGAATTAAAG ERY PIR SACAAAATTGATAGAGGGGAGTT
GAAGCCGGTTCCTTACA, PRF ATGAGTTATTAGAAAAAGCT GGA
TATGTTCAAACACCCGG TGACCAAATTTCATAATAAAACA
AGGATTAGGATTATCAG RefSeq TGAAATTTTCGTTATAATCTCTC

TCATTTTGGCGEGTGTATATLAAGLAL | 1 ARSI Bl | aAuALAGT T TGTGTAATAGATTTGECTCTGA
ATGAAAATAAACGCCEGAATTGITTCTTTTTGITTTA




Entrez Genome
NCBI Map Viewer

Genorme Ta=onormy Entrez

Search I Select Crganism = for I

See new genome in Map Viewer: fzzmodivm falciparum

Alrnast complete ONA sequence of Blasmodiurn falcinarum -- one of the parasites that causes malaria
-- 3ppears in Science, 2002 Oct 4:298(5591):129 and Nature, 2002 Oct 4

Mammals
() Homo sapiens (human)
(3 Mus musculus (mouse)
(3) Rattus norvegicus (rat)

Click the (3) to BLAST a genome
Click the organism to view the
genonme,

Yertebrates

Invertebrates ) Danio rerio (zebrafish)
(2 Anopheles gambiae (mos quita)

(3 Caenorhabditis elegans (nematode)
Dros ophila melan ogas ter {fruit fly)

Fungi Plants
(3 Saccharomyces cerevisiae (baker's yeast) () Arabidopsis thaliana (thale cress)
(3 Schizosaccharomyces pombe (fission yeast) () Avena sativa (oat)
(3 Hordeum vulgare (barey)
(3) Oryza sativa (rice)
(3 Triticum aestivum (wheat)
Zea mays [corn)
Glycine nax [soybean)

See more about (3 Bacteria, (5) Organelles, () ¥iruses
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Zebrafish

Search IanusLink 'I for I

Zebrafish Genome Resources

Welecome to the zebrafish genome resources page. This
homepage will bring together information on diverse
zebrafish-related resources from multiple centers:
sequence, mapping and clone mformation as well as
pointers to stram and mutant resources. We encourage
your suggestions. Stay tuned for more information.
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Entrez PubMed

 1: Plant Mol Biol 1995 Aug;28(5):885-900 Related Articles, Nucleotide, Protein, w~ Bopks, LinkQut
i in

Stress resnonses in alfalfa (Medicaoo sativa 1.3 XTX. Transcerintional actival In of

Stress responses in alfalfa (Medicago sativa L.) XIX. Transcriptional activation of
oxidative pentose phosphate pathway genes at the onset of the isoflavonoid
phytoalexin response.

Fahrendorf T, Ni W, Shorrosh BS, Dixon RA.
Plant Biclogy Division, Samuel Roberts Noble Foundation, Ardmore, OK 73401, USA.

We have isolated cDNA clones encoding the pentose phosphate pathway enzvmes 6-phosphogluconate
dehvdrogenase (6PG C 1.1.1.44) and glucose 6-phosphate dehvdrogenase (G6PDH, EC 1.1.1.49) from
alfalfa (Medicago satiy |.). These exhibit extensive nucleotide and amino acid sequence similarity to the
corresponding genes fr{  [bacteria, Drosophila and mammals. Transcripts encoding both enzymes are
expressed at high levell | roots and nodules. Exposure of alfalfa suspension cells to an elicitor from veast
cell walls results in coferdinated increases in transcription rates for both genes, followed by increased steady
state transcript levels but only slightly increased extractable enzyme activities, at the onset of accumulation o
isoflavonoid phytoalexins. Levels of NADPH and NADP remain relatively constant in alfalfa cells following
elicitation. The rapid transcriptional activation of 6PGDH and G6PDH does not therefore appear to be a
response to altered pyridine nucleotide redox state. These genes appear to respond to early events in
clicitor-mediated signalling rather than to subsequent elicitor-induced changes in secondary metabolism.
Hydrogen peroxide, a potential signal for elicitation of anti-oxidative genes in biologically stressed plant cells
did not induce 6PGDH or G6PDH transcripts or enzymatic activity.
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Entirez Specialized Databases

<T0X°n°mY> Searchable taxonomic tree having
nodes for all species with records in
an Entrez database

COMIM > Online Mendelian Inheritance in Man:
A database of genetically linked
human diseases

(ProbeSe’f > Expression data (6EO) and microarray
datasets




Entirez Taxonomy

sk _ % . ‘o Taxonomy
o NCBI S N Browser

Fubhed Entrez Ol

Search fI:IrI ,ﬁ,slcnmpletename | =~ lack EI Elaarl

Cizplay levels I‘1r M ruclectides proteins =2 structures [ genome records Accept |
Lineage (abbreviated): root, Eukatyota;, Metazoa, Chordata, Crandata; Vertebrata, Euteleostornd; Marnmalia, Eutheria

o Primates [ 6267223 184321 3634 14 ] 2B ek on nawe to get wmove information.

o Catarrhini [ 6262446 150921 3684 10 ]

o Cercopithecidae (Old World monkeys)

o Cercopithecinae [ 7981 5045 3
» Allenopithecus [ 9 5]
Cercocebus [ 51 96 ]
Cercopithecus [ 492 357 ]
Erythrocehus [ 40 40 ]
Lophocebus [ 17 4 ]
Macaca (macagues) [ 6201 3807 11 ]
Mandrillus (forest baboons) [ 41 42 ]
Miopithecus [ 30 15]
Papio (bhaboons) [ 956 543 2 2]
* Theropithecus [EE]
o Colobinae [ 312 351 ]

» Colobus (black-and-white colobus monkeys) [ A3 53 ]
Nasalis [ 23 12 ]
Preshytis [ 60 64 ]
Procolobus [ 2 2]
Pygathrix [ 65 100 ]

[ 8304 54004 3 ]
3]

» Trachypithecus (IE:af mnnkeg.rs} [ 77 100]
» Cercopithecidae gen. sp. [ 115 1]
o Hominidae [ 6253631 175150 3680 4 ]
o Homo/Pan/Gorilla group [ 6253769 174616 3650 4 ]
* Gorilla [ 373 512 1]
s Homo [ 6090425 172807 3650 1 ]
e Pan (climpanzees) [ 161468 1310 2]
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OMIM
e Hopkins
Online Mendelian Inheritance in Man =5+ University

Fubhied Mucleotide Frotein Geno Structure
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*261600
PHENYLKETONURIA

Alternative titles; symbols

PKU

PHENYLALANINE HYDROXYLASE DEFICIENCY

PAH DEFICIENCY

OLIGOPHRENIA PHENYLPYRUYVICA

FOLLING DISEASE

PHENYLALANINE HYDROXYLASE, INCLUDED; PAH, INCLUDED
PKU1, INCLUDED

HYPERPHENYLALANINEMIA, MILD, INCLUDED; HPA, INCLUDED
PHENYLALANINEMIA, INCLUDED

Fene map locus 129241

TEXT

DESCRIPTION

Taxonomy
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7 1: GEN1130: ZR75-1 tamoxifen
SAGE Malll
Organism: Homo sapiens
Source: ZE75-1 cell ine, tamosfen treated
Sample synopsis: ZE75-1 estrogen receptor posttive, estrogen dependent human breast cancer cell ine, estrogen deprived for a

week, cells were collected 16 hours following addiion of fresh medm contarung 10 uld 4-OH-tamomxfen
Published: 2002/02/22

[~ 2: GEN1129 ZR75-1 estrogen treated
SAGE Malll
Organism: Homo sapiens
Source: ZE75-1 human breast cancer cell ine
Sample synopsis: ZE75-1 estrogen receptor postitve, estrogen dependent human breast cancer cell ine, estrogen deprived for a

week, cells were collected 16 hours following addition of fresh medm contamung 10 nbd estrogen
Published: 2002/02/22

7 3: GEM1128: ZR75-1 untreated
SAGE Malll
Organism: Homo sapiens
Source: ZE75-1 human breast cancer cell line
sample synopsis: ZE75-1 human estrogen receptor posthive, estrogen dependent breast cancer cell ine, estrogen deprived for 1

weelk, cells collected 16 hours following change to fresh medium (ho estrogen added)
Published: 2002/02/22
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Sitructure Summar

"> NCBI Structure Summary £5

Pubhded Structure Taxonomy CI | Help?
Description: Chloroquine Binds In The Cofactor Binding Site Of Plasmodium Falciparum
Lactate Dehydrogenase..

Deposition: J. A.Read, KW .Wilkinson, R.Tranter, R.B.Sessions & R.L.Brady,
10-Mar-99

Taxonomy: Plasmodium falciparum Cn3D viewer
Reference: PubMed MMDB: 9873 PDB: 1CET

view3D structure || Related Structures [=][Disoay =] v Getcnsp 4.0:

158 288 216
Protein Chain A

COs 1dh

Conserved Domains




Cn3D: Dlsplaymg Structures

1CET - Cn3D 4.0 B 1cET - n3p 4.0
File Wiew ShowjHide Stvle ‘Window ©DD Help File Wiew ShowjHide Style Window ©OD Help

| \

1CET - Sequence,/ Alignment Yiewer
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Structure Neighbors

Structure neighbors 1-20 out of 208 displayed. Page 1 of 11.

PDE Description

1LLD : 9 |L-Lactate Dehydrogenase (E.C.1.1.1.27) (T-5tate)
Mutant With Cys 199 Replaced By Ser (C199s)
Complex With Nadh

Plasmodium Faleiparum L-Lactate Dehydrogenase
Complexed With Nadh And Oxamate

Chloroquine Binds In The Cofactor Binding Site Of
Plasmodium Falciparum Lactate Dehydrogenase.

M4 Apo-Lactate Dehydrogenase (E.C.1.1.1.27)

Lactate Dehydrogenase From Thermotoga
Maritima (Tmldh)

L-Lactate Dehydrogenase (E.C.1.1.1.27)
Complexed With Nadh, Oxamate, And
Fructose-1,6-Bisphosphate
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B8 1 CET neighbors - Cn3D 4.0 .n:ETneughlmrs Cn3D 4.0
File ‘iew Show/Hide Style Window ©CDD Help File “iew ShowHide Style ‘Window COD Help

Wiew Edit Mouse Mode Unaligned Justification  Imports

III IITI”ITLITP” E:‘E:T“F“LLIII ITFﬂJ_ EII"LID”II K PHEITD:&LI LIHITTEFr




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

» Structure neighbors determined by
Vector Alignment Search Tool (VAST)




