NCBI - Njational Center for Biotechnology
110101 Information

e Created by Public Law 100-607 in 1988 as part of
National Library of Medicine at NIH to:

Create automated systems for knowledge about molecular biology,
biochemistry, and genetics.

Perform research into advanced methods of analyzing and

Interpreting molecular biology data.

Enable biotechnology researchers and medical care personnel to
use the systems and methods developed.

« Builders and providers of GenBank, Entrez, Blast,
PubMed, UniGene, OMIM, LocusLink, RefSeq. Online
systems host more than 2 million users per month.

» Center for basic research and training in computational
biology.
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More Data

Growth of Searches and GenBank
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Comparative Analysis in Biology
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Gene

> DNA sequence
AATTCATGAAAATCGTATACTGGTCTGGTACCGGCAACAC
TGAGAAAATGGCAGAGCTCATCGCTAAAGGTATCATCGAA
TCTGGTAAAGACGTCAACACCATCAACGTGTCTGACGTTA
ACATCGATGAACTGCTGAACGAAGATATCCTGATCCTGGG
TTGCTCTGCCATGGGCGATGAAGTTCTCGAGGAAAGCGAA
TTTGAACCGTTCATCGAAGAGATCTCTACCAAAATCTCTG
GTAAGAAGGTTGCGCTGTTCGGTTCTTACGGTTGGGGCGA
CGGTAAGTGGATGCGTGACTTCGAAGAACGTATGAACGGC
TACGGTTGCGTTGTTGTTGAGACCCCGCTGATCGTTCAGA
ACGAGCCGGACGAAGCTGAGCAGGACTGCATCGAATTTGG
TAAGAAGATCGCGAACATCTAGTAGA

Genotype to Phenotype

Function

> Protein seguence
MKIVYWSGTGNTEKMAEL IAKG I IESGKDVNT INVSDVNI
DELLNEDILILGCSAMGDEVLEESEFEPFIEEISTKISGK
KVALFGSYGWGDGKWMRDFEERMNGYGCVVVETPL IVQNE
PDEAEQDCIEFGKKIANI
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Comparative Analysis of Genes

30Q0 Myr

Bacteria Yeast Worm Fly Mouse Human

Human 638 RHACVEVQDEIAFIPNDVYFEKDKQMFHI I TGPNMGGKSTY IRQTGVIVLMAQIGCFVPC 697
Yeast 657 RHPVLEMQDDISFISNDVTLESGKGDFLIITGPNMGGKSTY IRQVGVISLMAQIGCFVPC 716
E.coli 584 RHPVVEQVLNEPFIANPLNLSPQRR-MLIITGPNMGGKSTYMRQTALIALMAY IGSYVPA 642

Colon cancer gene sequence
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The Basic Model
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Leveraging Resources
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NCBI  The NCBI Data Model is defined in
110101 ASN.l

m ASN.1 Is a data description language similar to a
Backus-Naur Form.

m |t is a formal language specifically designed to
specify complex data structures in a machine,

DBMS, and programming language independent
manner.

m [t Is an international standard (ISO 8824, 8825)

m It Is used by many data exchange protocols (e.g.
X.400, Z239.50, WAIS).




NCBI A Bioseq defines an integer coordinate
110101 syste M.

m ASN.1 definition
Bioseq ::= SEQUENCE {
Id SET OF Seqg-id ,
descr Seq-descr OPTIONAL,
Inst Seg-inst
annot SET OF Seg-annot OPTIONAL}

B The minimum required elements are an ID and the
Instance (e.g. length, topology, residues).

0
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There are many classes of Bioseq

B A Bioseg may be DNA, RNA, or protein.

B A Bioseq may be represented many ways.
virtual No residues

AGCCTTT
Parts by pointer

Landmarks




NCBI  seg-id’s have different forms and
110101 uSage

B Seq-id is defined as a choice of types with different
forms and semantics.

m Some reflect the form and practice of the source
databases or individuals.

m The NCBI “gl” Is an arbitrary integer id which:
 explicitly identifies a specific sequence
* |s stable and retrievable over time
* has the same form over all sequence databases
IS used to provide a history of changes to the sequence
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A Seqg-loc Is a location on a Bioseq

m A Sed-loc Is basically a Seg-id and an offset(s) on
the coordinate system defined by that Seq-id

B Sed-loc Is the same whether the Bioseq is DNA,
protein; virtual, raw, segmented, or a map.

B A Seg-loc is explicit and not defined by context,
meaning a Bioseq is easily referred to by data
structures outside the entry.

m A Seg-align is simply a correlated set of Seg-loc.

m A Seg-align can be between any classes of
Bioseq, sequence/sequence, sequence/map, etc.




NCBI A seqg-feat links a Bioseq to non-
10101 sequence data and other databases

Cdregion |8 @ oerr RNA-ref

data

location product

Gene-ref ::= SEQUENCE {
locus VisibleString OPTIONAL , -- Official gene symbol
allele VisibleString OPTIONAL , -- Official allele designation
desc VisibleString OPTIONAL , -— descriptive name
maploc VisibleString OPTIONAL , -- descriptive map location
pseudo BOOLEAN DEFAULT FALSE , -- pseudogene
db SET OF Dbtag OPTIONAL , -- 1ds in other dbases
syn SET OF VisibleString OPTIONAL } -- synonyms for locus
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NCBI  Entrez integrates many different
110101 databases

Medline UID ! \Medline UuID
SWISSPROT

Genbank

EMBL

DDB]J

NCBI bbone <
dbEST

el NCBI gi
LANL

Patent

PIR

PRF

PDB
GenBank
EMBL
DDBJ

NCBI bbone
LANL
Patent
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Sequence Variation and Structure
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Genetic Map

Biloseqs and Seg-aligns build a
comprehensive view on many levels
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Fanconi Syndrome Genetic Mapping

110101
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Genetic and physical mapping of the locus for autosomal dominant renal
Fanconi syndrome, on chromosome 13q15.3.

Lichter-Konecki U, Broman KW, Blau EB, Konecki DS.
Center for Medical Genetics, Marshfield dMedical Eesearch Foundation, hMarshfield, "W TTSA

Autosomal dominant renal Fancont syndrome is a genetic model for the study of prozimal renal
tubular transport pathology, We were able to map the locus for this disease to human
chromosome 159153 by genotypmng a central Wisconsin pedigree with 10 affected indrnduals.
After a whaole-genome scan with highly polymerphic simple sequence repeat markers, a
tnaztum LOD score of 2.0 was calculated for marker D153659 on chrotosote 159153,
Linkrage and haplotype analysis for an additonal 24 markeers flantang D153659 narrowed the
interval to approximately 3 e, with the two highest single-point TOD scores observed being
4 44 and 4 68 (for IE d D |, respectively). Subsequently, a complete bacteral
attificial chromosome contig was c:onstmcted, frotn the High Throughput Genotric Sequence
Database, for the region bounded by D153182 and D153714 3. The identification of the gene and
gene product altered in autesomal dominant renal Fancom syndrome will allow the study of the
physiclogy of prozmal renal tubular transport.

linkage analysis.
Atn ] Hun Genet. 1996 Dar, 3803:535-43.
FIAID: 2644713 [Fubled - indexed for MEDLINE]
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Psrlp/Psrlp, two plasma membrane phosphatases with an essential
DXDX(T/V) motif required for sodium stress response in yeast.

Siniossoglou §, Hurt EC, Pelham HE.
o Medical Eesearch Council Laboratory of Molecular Biology, Hills Road, Cambridge CB2
20H, United Eingdom

Eegulation of mtracellular ion concentration is an essential function of all cells. In this study, we
repott the identification of two previously uncharacterized genes, PEE] and PEE2, that
petform an essential fimction under condiions of sodium don stress in the yeast Saccharomyces
cerevisiae. Parlp and Parlp are highly homologous and were identified through thetr homology
with the endoplasmic reticulum membrane protein Memlp, Localization and biochemical
fractionation studies show that Psrlp is associated with the plasma membrane wia a short
amnino-terminal sequence also present in Per2p. Growth of the perlpsr2 mutant 15 severely
inhibited under conditions of sodium but not potassium 1on or sorbitol stress. This growth
defect iz due to the inability of the parlpsr2 mutant to properly induce transcription of
EMATPMEZ, the major sodium extrusion pump of veast cells. We prownde genetic ewidence
that thiz regulation 1s independent of the phosphatase calcineunn, previously implicated i the
sodium stress response in veast. We show that Parlp contains a DEDITAN phosphatase
motf essential for its function in wive and that a Psrlp-Ptd fusion purified from veast extracts
exhibits phosphatase activity. Based on these data, we suggest that Psrlp/PsrZp, members of
an emerging class of eulcaryotic phosphatases, are nowvel regulators of salt stress response in
weast.
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NLM Annotation Project

PubMed articles with comment attached to gene products as
part of the MeSH indexing flow.

In first 18 months, almost 2000 articles a month annotated on
8 organisms.

Genes Articles
Human 0981 20945
Mouse 3864 9675
EN 1850 4256
Fly 824 1020
Nematode 134 118
Zebrafish 189 235
Cow 176 201
Total 13027 34549
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PubMed Hardware
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CPU Growth on 3 Services

110101

NCBI Intel Compute Farm:

January 2000 6 — Intel (Solaris) 8ways, 550 MHz, 8GB
January 2002 19 — Intel (Solaris) 8ways, 550 MHz, 8GB
June 2003 84 — Intel (Linux) 2ways, 1.6 GHz, 4GB

BLAST Computer Farm:

January 2000 8 — Intel (Solaris) 4ways, 400MHz, 4GB
5 — Intel (Solaris) 8ways, 700MHz, 8GB
3 — SGI (IRIX) 12 ways, 250 MHz, 2GB
22 — Intel (Solaris) 8ways, 700 MHz, 8GB

22 — Intel (Linux) 8ways, 700 MHz, 8GB
50 — Intel (Linux) 2ways, 1.6 GHz, 4GB

January 2002
June 2003

PubMed Backend Servers

January 2000 6 — Sun Enterprise Servers, 400 MHz, 4GB
January 2002 6 — Intel (Linux) 8ways, 700 MHz, 8GB
June 2003 12 — Intel (Linux) 8ways, 700 MHz, 8GB

48 CPUs
152 CPUs
168 CPUs

32 CPUs
40 CPUs
36 CPUs
176 CPUs

176 CPUs
100 CPUs

48 CPUs
48 CPUs
96 CPUs

26,400 MHz
83,600 MHz
268,800 MHz

12,800 MHz
28,000 MHz

9,000 MHz 49,800 MHz
123,200 MHz 123,200 MHz

123,200 MHz
160,000 MHz 283,200 MHz

19,200 MHz
33,600 MHz
67,200 MHz
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Stable Identifiers

m Accession.version, Gl number
m PubMed ID, PMC ID

m Taxld

m LocusLink ID, Geneid

m CDD id

m SNP id, RSNP id

m OMIM number
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H ANSI C
e C Toolkit

m ANS| C++
e C++ Toolkit

mHITP
e« HTML
e Web Services

m XML
e XSLT
e XML Schema

m SOL

Coding Standards
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Data Exchange

m GenBank Flatfile
e GBSeq XML
e Fasta

m AGP, GFF, 5 column feature table
m ASN.1
m Paup, Phylip, etc
m MEDLINE
« NLM DTD

m PMC
e Publishing and Archiving DTD
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Bioinformatics Survival

B A guiding vision helps choose the best path
m The journey of 1000 miles starts with a single step
or

m Just because something is doable is no reason not
todo it

m Standards are good when they are yours
m The secret of happiness is to not expect too much




