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National Center for Biotechnology Information
http://www.ncbi.nlm.nih.gov/

Created as a part of NLM in 1988
- To establish public databases
U.S. National DNA Sequence Database
- To perform research in computational biology

- To develop software tools for sequence analysis
- To disseminate biomedical information

::J NCBI National Center for Biotechnology Information

N National Library of Medicine National nstirutes of Health
Pubhed Entraz inoks E Structure

Search |Pubhed =] for|

» What does NCBI do?

A function in Entrez is now available | *» Mouse genome
allowing one to search the NCBI web site | resources

and fip site. Choose 'MCBI site search’ from | |
the Entrez pulldown menu to find
information fram any area of our web site.
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» NCBI Handhook

» ORF finder

A full compilation of all NCBI RefSeqs is now » .
available via the RefSeq Home page and ffp. Retiovius
PubMed Centr: -- _ Release 1 includes genomic, transcript and fesources
protein data with sequences from X
An archive of life sciey approximately 2000 taxids, and over ¥ Serial analysis of
® Freefulltext 782,776 proteins. gene expression
® 30,000 articles from o ; Sb—;WCGH
» NCBI Newsletter atabase
® Linked to PubMed and -
¥ SHP

Usg of PubMed Central reguires no

MNCBl's Scientific Qutreach and Training
Accessitfrom any computer with a

» Trace archive

Interested in education and training to more

efficiently use NCBI resources? Learn about » UniGene
the free training program, "A Field Guide to

GenBank and NCBI Resources” in the most » VacScrean
recent issue of the NCEI MNews

@R-NCBI Web Site Se

» NCI-CGAP
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NCBI Databases and
Sequence Analysis Tools

Entrez: Search and Retrieval System
http://www.ncbi.nlm.nih.gov/Entrez/

ssar’cl and retrieval system

amin

- B
Sear:hl Pubhded =l forl Elﬂl

Entrez is a retrieval system for searching several linked databases. It
provides access to

Pubhded: biomedical literature

Mucleatide: sequence database (GenBank)

Protein: sequence database

Structure: three-dimensional macromolecular structures
Cenome: complete genome assemblies

Books: EookShelf online books

Domains: conserved domains (CDD)

3D Domains: domains from Entrez Structure

GEO: Gene Expression Ormnibus

GEOQ Datasets: curated GEO data sets

Journals: journals in Entrez

WesH: medical subject headings

MNCBI Web Site: NCBI Web site search

OWiIM: Online Mendelian Inheritance in kan

PMC: fulk-text digital archive of Iife scignces journal literature
PopSet: population study datasets

SNE: single nucleotide palymorphisms

Taxonomy: organisms in GenBank

UniGene: gene-oriented clusters of transcript sequences
UniSTS: markers and mapping data




NCBI| Databases

Organisms

Genomes

\
mRNA

\

Protein

NCBI Databases

Organisms
http://www.ncbi.nlm.nih.gov/Taxonomy/taxonomyhome.html/

incorporates phylogenetic and taxonomic
knowledge from a variety of sources

Taxenomy The NCBI Taxonomy Homepage
browser




Taxonomy Browser

SARS coronavirns TWH
SARS coronavirus TW.J
SARS coronavirus TWK _
SARS cc .
saRrs o« SARS coronavirus TWH
s SARS co - 1D 240549 Database name Direct links
o SARS ¢¢ fexonomy ID:

SARS o Rawk: no rank Mucleotide
o SARS ¢¢ Jenetic code: Translation table 1 (Standard Protemn
+ SARS cc Tazonomy
o SARS ¢ Lineage(full ]
« SARS o Viruses, ssRMA postive-strand vimses, no DIA stage; Midowirales; Corenaviridae; Coronavinis;
» SARS cc SARS coronaviug
SARS ec
SARS cc
SARS ¢ ICTV homepage
SARS ec
SARS c¢ External Information Resources (NCBI LinkOut)
SARS cc
SARS cc [Ty Subject LinkOut Provider
e SARS co
SARS ¢ LISELSARS Resource texconomylphylogenetic
« SARS c [WHO taxonomyphylogenstic
o SARS o (oo
o SARS co
« SARS c

- CARE .~

Entrez records

g g %

ICBI taxonomy bookmarks

publishers/providers Mational Center for Infectious

Wote: Groups interested in participating in the LinkOut program should visit the LinkiOut home page. & list of our cusrent non-bibh
providers can be found here

VEESCICHTY) The NCBI Taxonomy Homepage Entrezecoids
Database name ‘Subhee links |D1:ect links

2 axonomy Tip of the Day Muclestide 7077719 7077713
The pufferfish Protein 191973 191973

Structure 4357 4357
Encme 25 25

The pufferfish genus Fugu has recently been renamed Takifu,
This is based on the recommendation of: Matsuura, K. 1990. T
1952, a junior subjective synonym of Takifugu Abe, 1949, BEPsct 209) 309
Ser. A. 18(1):15-20. Takifugu includes the species Takifuf'l'? 4145588 4145588
rubripes), which is a well known model organism for the vertel:D Domams 15670 15670
from Takifugu rubripes can still be retrieved by searching on " =
rubripes is included in the database as a synonym of Takifugu

omalns 11
(GEO Datasets
UniGene

Publfed Central

These are direct links to some of the organism%ommonly us Tazonomy
broiects:

\
TniSTS \
\
\

Arabidopsis thabiana Escherichia colt Preumocystis carni

Eos taurus i Rattus norwegicus
Caenothabditiz elegans Homo sapies Saccharomyces cerevisiae
Chlamydomonas reinhardhi Iufus musculus Schizosaccharemyces pombe
Dianio rerio (zebrafish Miycoplasma pneumoniae Takifim rubripes
Dictyostelium discoideun Oryza sativa Henepus laewis

Drosophila melanogaster Plasmodium falciparum Zeamays




NCBI Databases

Genomic DNA Sequences

Individual labs

Bulk submissions (from sequencing centers)
dbSTS, dbGSS, dbHTGS

Partial/complete genomes

dbSNP

International Nucleotide Sequence

Database Collaboration
http://www.ncbi.nlm.nih.gov/Genbank/index.html

NIH

3 ions [JE éﬂ -

Entrez

getentry




Complete/Partial Genomes
http://www.ncbi.nlm.nih.gov/Genomes/index.html

Genomic
Biology

Search |Pubhed =l for]

» Genomic-scale science Organism-
specific
Genomics is a new and fascinating area of resourcas:
hiology, enabled through the large-scale DNA
sequencing efforts of many public and private
including the Human Genome
» Human

fhe complete genome and its protein ¥ Walaria
Sxpression patterms parasite

* Microbial
Human Genome Genomes

Explore human genome resources or
browrse the human genome sequence ¥ Mouse

using the hlap Viewer

* Plant Genomes
The SNP Database Central

—~ Single nucleotide ¥ Rat
AC T polymorphisms (SKPs) are the
[Gu N MOSt Cammon genetic » Retroviruses
variations and accur once
every 10010 300 bases. It is expected that » Zebrafish
SMPs will accelerate the identification of

Entrez Genomes
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?db=Genome

| Bacteria Complete Genome! FList 132
Agrobasteriun tumefociens str 58 Cerzor)  HC_U0I057 2341581 bp S
Oct3
2001
ot tum tumefaciens str C58 (17 Dec 14
Aochactert 003304 2841490 bp D
Decl4
2001
Sep7
2001
Jun 13
2002
Apra
2003
AprlT
2003
Sep 10
2001
Hov 20
1997
Mar22
2003

Sep 26

Elaive)

003063 2074732 bp

003305 2073360 bp
A gquifex aeclicus VES 000018 1551335 bp
Bacillus anthracis str 42012 003995 5093554 by
Bacillus anthracis str. Ames 003997 5237293 bp
Bacillus cerens ATCC 14579 004722 5411209 by
Bacillus halodurans 002570 4202353 bp

Bacillus subtilis subsp subtilis str. 168 000964 4214314 bp

hetaiotanmicron VP 5482 004663 A260361 bp

erium longum NECZT0) 004307 2256646 bp




http://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=181661

Taxonomy
Browser

Search for
Filter: | none

Agrobacterium tumefaciens str. C58 (Cereon) Entrez records

bt 1D: 181661 Database name [Direct links
axanomy ID:
Rark: no rank ucleotids 515

Genetic cade: Translation table 11 [Protein 1 10600

|Genome

Othar namas:
Rhizohium radiohacter str. C58 {Cereon)[synonym]

Lineagef full )
cellular organisms; Bactenia, Protecbactena; Alphaprotecbacteria, Rhizobiales; Rhizobiaceas,
Ehizobium/Agrobacterinm group, Agrebacterium; Aprobacterium tumefaciens, Agrobacterium
tumefaciens str. C58

|Tamenosy

Comments and References:

% oodner B et al. (2001

Goodner, B., Hinkle, G, Gattung, 3., Miller, IV, Blanchard, M, Qurolle, B., Goldman, B.3., Cao, ¥, Askenazi, M, Halling, C.,
Mullin, L., Houwmel, K., Gordon, I, Vaudin, M., Tartchouk, O., Epp, &, Lin, F., Wollam, ., Allinger, M., Doughty, D., Scott,
C., Lappas, C., Markelz, B., Flanagan, C., Crowell, C., Gurson, I, Lomo, C., Sear, C., Strub, G., Cielo, C., and Slater, 5.
"Genome sequence of the plant pathogen and bistechnology agent Agrobacterium tumefaciens C58." Science (2001) 284:2323-
2328

Complete genome:
[ circular | [ lnear ] [ plasmid AT ] [ plasmud T ]

Agrobacterium tumefaciens strain C38 circular chromosome, complete sequence Microbial genomes

BLAST protein homologs:
C00s (Chusters of Orthologous Groups)
Accession; HC_0D3062 Feature table: ﬂ’“ﬁ@e“mm vtk ko
Total Bases: 2841581 bp Protein coding genes T

- axblap (Fequences grouped by
Completed Structural ELAs superkingrony
TazPlot (3-way genome compatiso
COD(C onserved Domain Database)

Contributor: Cereon Genomics
Download chromosome sequence data from MCBIFTE site

BLAST your query sequence against the genome b

Agrobacterium tumefaciens strain C58 circular chromosome, complete sequence

Dowrnload from NCBIFTP site
RefSeq version NC 003062 [Table],[FASTA protemn], [FASTA nucleotide]
GenBarnlk version AE007869 [Table], [EASTA protein], [FASTA mucleotide]

¢ - GenBank record incliding protein ¢ - DIA region in flatfile format € - DNA and protein in FASTA format

Location Scrand Length PID Gene COG Synonvw  Product
1..82z L 274 15887360 COG1806AGR C_5142 AGR C_5142p
787..1453 L3 219 15887361 COG0424 AGR_C 2 AGR C Zp
1437..2306 L3 290 15887362 CoG0163 AGR_C 3 AGR_C_3p
z2303..2887 a 195 15887363 COGOZ37 AGR C 5 AGR C Sp




Single Nucleotide Polymorphism 4.2+ ‘—~ v

http://www.ncbi.nlm.nih.gov/SNP/

A central repository for
- single base nucleotide substitutions
- short deletion and insertion polymorphisms
- microsatellite repeats

Each entry includes
- Variation information
- Surrounding sequence
- Occurrence frequency
- Assay conditions

NCBI| Databases

\
mRNA

\

Protein




NCBI| Databases

Expressed Sequences

mMRNA

dbEST

UniGene

Gene Expression Omnibus

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=unigene

- an experimental system
- automatically partitioning expressed sequences
- non-redundant set of gene-oriented clusters

Each cluster contains
- sequences that represent a unique gene
- tissue types
- map location
- selected model organism protein similarities

11



http://www.ncbi.nlm.nih.gov/geo/

- first fully public high-throughput gene expression
data repository

- curated, online resource for gene expression data
browsing, query and retrieval

NCBI| Databases

\
\

Protein

12



NCBI Databases

Protein

- Conceptual translations of
GenBank and RefSeq records

- SwissProt, PIR, PRF, PDB

- Conserved domains (CDD)

http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml

Conserved Domain
- recurring unit in molecular evolution,
whose extents can be determined by
sequence and structure analysis
- performs a particular function
- represented as a multiple local sequence
alignment of proteins containing the domain

13



Conserved Domain Database

COGs | oaD

(4873) (53)

/ Curated

CDs
< (316)

(11088)

- A position-specific scoring matrix (PSSM) is calculated
- CD-Search can be used to search against the PSSMs
- Manual curation of CDs has begun

NCBI| Databases

Structure

- 3D Structure (MMDB)
- 3D Domains




Molecular Modeling DataBase (MMDB)
http://www.ncbi.nlm.nih.gov/Structure/MMDB/mmdb.shtml

- obtained from the Protein Data Bank (PDB)
- experimentally determined 3D structures
- can be viewed using Cn3D

- sequences also available in the
Entrez protein database
- useful for finding homologs amongst known
structures for a protein sequence in Entrez

NCBI| Databases

15



Entrez: Search and Retrieval System
for NCBI Databases

Organism Phylogenetic and taxonomic information
Nucleotide GenBank, EMBL, DDBJ, RefSeq, PDB
PopSet Population study datasets

Genome Complete genomes

SNP Single nucleotide polymorphism

EST Expressed sequence tags

UniGene Clusters of expressed sequences

GEO Microarray datasets

Protein Translations of GenBank & RefSeq records,

SWISS-PROT, PIR, PRF, PDB
Domains CDD: conserved domain database
Structure MMDB:experimental 3D structures
Pubmed Biomedical literature
PubMed Central Free online journals
Books Free online textbooks

Online Books

MOLECULAR BIOLOGY OF THE CELL

MOLECULAR CELL BIOLOGY :

sh ¢Berk Zipursky Matsudaira Baltimere Darnell
W H FREEMAN AND COMPANY ‘17 A 4

Ciif) Zelifien

MEDICAL MICROBIOLLOGEX,

Edited by Samuel Baron
ﬂ_he University of Texas Medical Brnnche el g 250 )

4

.':‘3- - %e) The NCBI Handbook

16



NCBI Databases

Combined/edited
Ex: GenBank Ex: RefSeq

YOGS

http://www.ncbi.nim.nih.gov/RefSeq/

- best, comprehensive, non-redundant set of
sequences
- for genomic DNA, transcript (RNA), and protein
- for major research organisms
2005 organisms

- based on GenBank derived sequences

- ongoing curation by NCBI staff and collaborators,
with review status indicated on each record

- updates to reflect current knowledge of sequence
data and biology

17



Partial Accession Number List

NM 123456 mRNA

NP_123456 Protein

NR 123456 RNA Non-coding transcripts

NG 123456 Genomic Incomplete genomic region

NT 123456 Genomic BAC sequence assemblies
NW_ 123456 Genomic WGS sequence assemblies
NC 123456 Genomic Complete genomic molecules

XM 123456 mRNA Genome Annotation
XR 123456 RNA Genome Annotation
XP_123456 Protein Genome Annotation

and
Sequence Analysis Tools

18



An Array of Sequence Analysis Tools

BLAST The Basic Local Alignment Search Tool

Search for similar protein and nucleotide seq
http://www.ncbi.nlm.nih.gov/BLAST/

VAST-Search — a structure-structure similarity

search service
http://www.ncbi.nIm.nih.gov/Structure/VAST/vast.shtml

CD-Search: Conserved Domain search tool
http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi

CDART: Conserved Domain Architecture Retrieval Tool
http://www.ncbi.nIm.nih.gov/Structure/lexington/lexington.cgi?cmd=rps

An Array of Sequence Analysis Tools

LocusLink — a single query interface for

curated information about genetic loci
http://www.ncbi.nlm.nih.gov/LocusLink/

MapViewer — to view the complete genome

assembly and annotation
http://www.ncbi.nlm.nih.gov/mapview/

Model Maker To generate an alternatively spliced product

Qnide qu Spidey — to determine exon-intron structure
m‘gl by aligning genomic and mRNA sequences
http://www.ncbi.nlm.nih.gov/spidey

VecScreen — to identify vector contamination
http://www.ncbi.nlm.nih.gov/VecScreen/

19



BLAST Programs

blastn nucleotide X nucleotide
blastp protein X protein

6 frame translated nucleotide searches
blastx nucleotide X protein
tblastx nucleotide X nucleotide
tblastn protein X nucleotide

NCBI Map Viewer

Genome Taxonomy Entrez

Search | Select Organism =l for |

Mew! - searching for map ohjects in any user-determined subset of all plant genomes presented
by MCBI. & map ohject includes, but is not limited to, a locus, probe name, GenBank accession,
gene or name of BAC clone. Select "all plants” from the search menu at the top of the page or
click {5) to the right of the Plants node.

Click the © to BLAST Other Vertebrates

Click the @ to search the group @ Danio rerio (zebrafish) © Houro sapiens (human)
click on the binomial to views (@ Mus musculus (mouse)
the genome overview (D Rattus porvegicas (rat)

Mammals

Invertebrates

(@ Anopheies gambiae (mosquito)

D) Caenorbabditis elegans (nematode)
(D Drosophilta melanogaster (fruit fiy)

ngi
0 Saccharomyees corevisiae (baker's yeast)
(O Schizosaccharomyces pombe (fission yeast)
Newrospors crassa

Plants OO

() Arabidopsis thalfiana (thale cress)
© Avenz sativa (oat)
@ Hordewm vuigare (barley)
D Orpza sativa (rice)

Protozoa () Triticum aestivam (wheat)

G Plasmodiem falciparam (D Zea mays (com)
@ Lpcopersicon escalentum (tomata)
Glpcine max (soybean)




VecScreen

Distribution of Vector Matches on the Query Sequence

264 523

1

Match to Vector: . Stronyg . Moderate . Weak

Segment of suspect origin:

Segments matching vector:
dtrong matchi 1009-1057
Moderate match: 12-33
Wesk match: 12-34
Zuspect origin: 1-11

gnl|uv|X52328.1:714-808 pBluesscript II SK(+) vector DMA, phagemid
excised from lambds ZAPII
Lengen = 935

Score = §4.4 hits (42), Expect
Identities = 45/49 (97%), Gaps
Strand = Flus / Plus

Query: 10028 gooyCoaccgogytygagotoocagottityiioootttagtyaygytc 1057
FELATTEEEEE LT L e e e e e e e
Shict: 2% SLCUCCRCCICUyt yUadCLoC-ayC Lttt oot taytyayggtt 74

Genomic sequence (FASTA or GllAccession):

TUpload file Browse: |

ACO0Z390

From: |0 To: |0

mRNA sequence(s) (One ormore FASTA or

GllAccession):

Genomic sequence is:

Tpload file: Browse: |

M 014164
AF177940

# Vertebrate
" Drosophila
© C elegans
 Plant

™ divergent sequences
™ Use large intron sizes

Mintmum mBIA-genomic

identity |0 %
Minimum length of mEINA
covered |0 %

Qutput options:

& Text/summary

© Summary only

© AZN

W Frnt moltiple alignment

21



Genomic: 225201 1[gb[AC002350 1|ACO02350 Human DITA from overlapping chromosome
15-specific cosmids R30072 and R28588, genomic sequence

mENA: g2 16 18360)refIT 014164 2 Homo sapiens FXTD domain containing ion transport
regulator 5 (FXYD5), mENA

Aligrment 1s on plus strand of genomic secuence and on plus strand of mEINA sequence

mENA coverage: 100%

Overall percent identity: 100.0%

516

Genomic
coordmnates

516-657

1399-1459

3269-3349

4192-4248

6557-6649

10004-
10083

mRIA
coordinates

1-142

143-203

204-284

285-341

342.434

435-524

identity

100.0%
100.0%
100.0%
100.0%

100.0%,

100.0%

mismatches  gaps

22



Entrez: Search and Retrieval System
http://www.ncbi.nlm.nih.gov/Entrez/

ssaﬁ and retrieval system

Sear:hl Pubhded =l forl Elﬂl

Entrez is a retrieval system for searching several linked databases. It
provides access to

Pubhded: biomedical literature
Mucleatide: sequence database (GenBank)
Protein: sequence database
Structure: three-dimensional macromolecular structures
Cenome: complete genome assemblies
Eooks: BookShelf online books

Entrez Tutoria Damains: canserved domaing (CDD)

tutorial for the Entrez 3D Domains: domains from Entrez Structure
GEO: Gene Expression Ormnibus
GEOQ Datasets: curated GEO data sets
Journals: journals in Entrez
WesH: medical subject headings
MNCBI Web Site: NCBI Web site search
OWiIM: Online Mendelian Inheritance in kan
PMC: fulk-text digital archive of Iife scignces journal literature
PopSet: population study datasets
SNE: single nucleotide palymorphisms
Taxonomy: organisms in GenBank
UniGene: gene-oriented clusters of transcript sequences
UniSTS: markers and mapping data

=
Search | Protein for FEATURES Location/Qualifiers

Limits ] source 1..374
Display default -| show:|20 = forganisw="Howo sapiens"
’ m /db_xref="taxon:9606"
/chromosome="4"

[T 1: IP_000664. class IV alcohol ... [gr45015¢ /map="4g23-gz4"

Protein 1 3
LOCUS NP_000664 /product=rclass IV alcohol dehydrogensse 7 mu or sigma
DEFINITION class IV aleohol dehydrog RN

dehydrogenase-7; gastric

ACCESSTON NP 000664 gastric alcohol

VERSION NP_000664.1 dehydrogenase”
DBSOURCE REFSEQ: access Region 5..372
KEYTORDS . fregion neme="In-dependent alcohol dehydrogenases, class
SOURCE Howo sapiens (human) III [Energy production and conversion] ™
ORGANISM Howo sapiens /note="adhcr
Eukaryota; Metazos; Chord fdb_xref="CDD:COG1062"

Manmalia; Eutheria; Prims wariation
REFERENCE 1 (residuss 1 to 374)
AUTHORS Xie,P., Parsons,3.H., Spe
TITLE X-ray structure of hwwan
Srructural kasis for subs variation
JOURMAL J. Biol. Chem. 272 (30},
MEDLINE 97373546
PUBMED 9228021

REFERENCE 2 (residues 1 to 374) CDs .
AUTHORS  Yokoyawa,H., Baraona,E. a fgene="ADHT"
TITLE Molecular cloning and chr /coded_by="NM_000673.2:101..1225"
encoding huwan class IV | fdb_xref="LocusID:131"
JOURNAL Genowics 31 (2), 243-245 fdb_xref="HIN:s00086™
MEDLINE 96422133 ORIGIN

-

PUBMED  Goz4510 mytagkvike kaavlweqkq pfsieeieva ppktkevrik ilatgicrtd dhvikgtmws
61 kfpvivghea tgivesigeg vttvkpgdky iplflpgore cnacrnpdgn loirsditgr
121 gvladgttrf tckgkpvhhf mntstfteyt vvdessvaki ddeappekve ligogfstgy
181 gaavktgkvk pgstovvEigl govglsvimg cksagasrii gidlnkdkfe kemavgatec
241 ispkdstkpi sevlsemtgn nvgytfevig hletmidala schmnyof
301 ltydpmllft grtwkgovig glksrddvpk lvteflakkf dldglity

361 llnsggsirt v1tE




Linking within Databases in Entrez

1,000,000' 10,000,000's

Searching in Entrez-Nucleotide

- {03
<3 NCBI e e SNucleotide

PubMed Hy de Protein me
Search | Nucleotide | for Clea

Limits Preview/ndex Histary Cliphoard Details

OMIM

\bout Entrez

o Use All Fields pull-down menu to specify a field

o Boolean operators AND, OR, NOT must be in upper case

o If search fields tags are used enclose i square brackets, e.g., rubella [t]
o MMore help on using limits 15 available here.

Limited to:

[Dexclude ESTs [exclude 5TSs [exclude G55 [exclude TPA [exclude working draft [exclude patents [Jexchide all of the
above

Onlyfrom » Modification Date v

‘ Madification Date v ‘ Pmml | | rTQ‘ | | |
Uze the format VVVY/MMIDD; month and day are optional.

24



Searching in Entrez-Nucleotide

5% .
SNucleotide

Frotein e vy Ol It

Se;u—cthu:\emide j forl Preview EI Clear

Limnits Preview/Index Histary Cliphoard Details

o Enter terms and click Preview to see only the number of search results
o To combine searches use # before search number, e.g., (#2 OR #3) AND asthma

Mo history available

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

o Click Preview to add terpes to the query box and see the mumber of search results, or click Index to wiew
terms within a field,

Preview | \ndexl

Click. AND | OR| NOT |40 add a term to the query box.

Searching in Entrez-Nucleotide

'1:'1.1 @ SNucleotide

Pubhed Nucleotide Fratein - e

3
Search |Nucleotide ¥ | for [toxpZ[Gene Name] Go| Clear

Limits Preview/index Histary Cliphoard Details

Ta: b ORI

out Entrez

Display Surmmary ShuwIZD ~| Sendto IText hd
mRMNAto Genome Page |1 af 4

OMIM Links
PRAC Links
LUl PopSet Links
Protein Links R4 (cDINA clone IMAGEAZ85527), complete cds
3200201

SMNP Links
Structure Links
Taxonomy Links
UniGene Links otric contig

UniSTS gnks 157_8090[25798863]

s T 039340
Iulus musculus chromosome & genomic contg, stram C57BL/GT
228522947 refNT_03%340. 11dm6 35380 30[28522547]

: I 148500
Homo sapiens forkhead box P2 (FOXP2), transcript variant 4, mENA
2i|225384 14}refNM_148%00.1|[22538414]

: I 014491
Homo sapiens forkhead box P2 (FOXP2), transcript vartant 1, mBINA
g|17017962refNIL_014491.1|[17017962]

F Master

P Related Sequences
b Map Wiswsr

P OMIM

¥ Protein

+ PubMed

b SHP

F Taxonomy

P UniGene

b Linkout

25



Linking to Entrez-Protein

b Related Sequences
b Domain Relatives
b Map Wiewer

¥ Mucleotide

20

o rotein Structure
ﬂ forl‘ EI Clear

Limits Preview/index Histary Cliphoard Details

Disley [Summery ] show[20 =] _Sendio Tt ]

M1: P 055306 BLink, Domains, Links
forkhead boxz P2 isoform I, trinucleotide repeat containing 10; forkheadfwinged-heliz transcription factor;

b Taxzonomy
F LinkOut

speech and language disorder 1, CAG repeat protein 44 [Homo sapiens]
g|17017963|refNP_055306.1|[17017963]

Outline

Example
EST from a hemochromatosis patient
|dentify the gene
Download sequence
Known SNPs
Are they disease related
Obtain information about the gene
Conserved domain and 3D structure template
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BLAST an EST from a hemochromatosis
patient library against the human genome

NCEI Genorr Human Genome Guide Human
Sequence

Search|LﬂﬂU5Li"k ﬂforl _“I
BLAST the Human genome

overview
FAQs
news
manual
references

Compare your query sequence to the working draft
sequence of the human genome or its mRNA and protein
products.

Database: |!}|E"E'"1E =] ngramlmﬂﬁm =l
¥ use MegaBLAST

Begin Search

Enter an accession, gi, or a sequence in FASTA format:
TGCCTCCTTTGGTGARGG TGACACATCA TG TGACCTCTTCAGTGACCACTCTACGETGTC o |
GGGCCTTGARCTAC TACCCCCAGAACATCACCATGARGTGGC TGAAGGATARGCAGCCAR
TGGATGCCARGGAGTTCGAACCTARAGACGTATTGC CCAR TEGEGATGGGACCTACCAGS
GCTGGATAACCTTGGC TG TACCCCCTGEGEARGAGC AGAGATATACGTACCAGGTGGAGT
[RCCCAGGCCTGGATCAGCCCCTCATTGTGATC TEGE

|

BLAST an EST from a hemochromatosis
patient library against the human genome

ow positions of the BLAST hits in the human genome
using the Entrez Genomes MapViewer

o

Distribution of 1 Blast Hits on the Query Sequence

IMnuse—nver to show defline and scores. Click to show alignments

Color Key for Alignment Scores

[ <a0  do-50  IOSNIETIEETTS

250

Score E
Sequences producing significant alignments: (bits) value

NT_DD7552.13 |Hs6_7749 Homo sapiens chromosome 6 genomitw, . 525 e-147




BLAST an EST from a hemochromatosis
patient library against the human genome

>ref [NT_007592.13|Hs6 7749 Homo sapiens chromo:
Length = 48884767

Score = b 73), Expect = e-147
Ities = 275/276 [
and = Plus / Plus

tgcctoctttggtgaaggtgacacatcatgtgaetetteagtgaccactetacggtgte
(R R RN
16951164 tgcctecctttggtgaaggtgacacatcatgtgactcttcagtgaccactetacggtgte

61 gqggecttgaactactacccccagaacatcaccatgadatggetgaaggataageagecaa f20
(R R R N N RN R R R RN
16951224 gggecttgaactactacccccagaacatcaccatgaadigactgaaggataageagecad 16951283

121 tggatgocaagqgagttcgaacctaaagacgtattgeccaatggggatgggacctaccfigg 180
(R N R RN RNy AR
16951284 tggatgccaaggadttcgaacctaaagacgtattgeccaataggatgggacctagtagg 16951343

181 getggataaccttggetgtaceccctggggaagagqeagagatatacgtaccagdtggage 240
(RN N RN EREE AN (AR
16951344 getggataaccttggetgtaccccctggggaagageagagatatacgtgecagdtggage 16951403

Human MapViewer
aster Map: Genes On Sequence

otal Genes On Chromosome: 1935 [40 not localized]
Eegion Displayed: 26,149K-26,162K bp
Download Sequence/View Ewidence
T

Tondeadecd sl :

A

Region Sho
26149840.4 Contig#lX] GScan2IX]  HsUni6HX|  Genes_seqXl
* Fes

2B1623405 A5 |

2e151K]

setsar]

E Hzo20ila

26153k

setsad
] o709,

zeassi] P ¢ ONIM swrfor dl gl

EIL | 1 Blast hit [dentity=99% query: 1..276

26156KY| | NT_n07502,

b

261574 |

2e158H]

} Heo2unta
astsar] | uzuota

26160k

20161k




Download the HFE Gene Sequence

Homo sapiens Genome (build 33)
Region to refrieve {in chromosome coordinates):

Chromosome: lﬂ_ Strand: |plus =
from: [26149987 |adjust by:[-0K
to: |26159598 adjust by +0K Change Region/Strand

Sequence Format: [FASTA =

This chromosome region corresponds to the contig region(s):

Contig start stop  strap
NT_007592.13 16945699 16955310 + Display Save to Disk )View Evidence ModelMaker

SNPs in the HFE gene

>
=
7
o
o
>
N
(©]
=
[0}
=
(]
ac

dbSNP rs#
cluster id
Validation
Function
Protein residue
Codon position

Amino acid

16946107 r=2858993 N.OD - Region: intran
1B94BE40 1sA0720A 0,147 -
- snp

16846658 153799374 N.O Synanymous
16847141 52794718 N.D change
16947587 r=B07207 N.D
16948544 157358004 N.D
1

- snp
6349254 rs2227837 0.486 ] untranslated
¥ region
- snp: intron
- shpe splice-site




SNPs in the HFE gene

>ref [NT_007592.13|Hs6 7749 Homo sapiens chromo:
Length = 48884767

: 1 tgcctoctttggtgaaggtgacacatcatgtgaetetteagtgaccactetacggtgte
(R R RN
: 16951164 tgectectttggtgaaggtgacacatcatgtgactettcagtgaccactetacggtgte

: 61 gggccttgaactactacceccagaacatcaccatgajdatggotgaaggataageagecaa
(R R N N AR R R R R R AR RN
1 16951224 gggecttgaactactacccccagaacatcaccatgaadEggetgaaggataageageca

: 121 tggatgccaaggagttegaacctaaagacgtattgeccasbggggatgggacetaceflag
(R R N R RN R RNy AN
: 16951284 tggatgccaaggagttcgaacctaaagacgtattgeccaatgggatgggaccetagtagy

: 1681 gotggataaccttggotgtaccecctggggaagageagagatatacgtaccagdtggage
(RN R N R A ARl N
1 16951344 getggataaccttggetgtaccccctgggdaagageagagataracgtgecagdtggade

20

16951283

180

16951343

240

16951403

OMIM Hoptin

SEarcthM‘M j for
Lirnits Previewndex History Clipboard

Online Mendelian Inheritance in Man d University

HEMOCHROMATOLIS [HEE, CY5282TTYR

il
il *235200
HEMOCHROMATOSIS; HFE

ALLELIC VARIANTS

!selected examples)
:I 0001 HEMOCHROMATOSIS [HFE, CYS282TYR ] I
PSRRI P

0003 HEMOCHEOMATOSIS [HFE, SERE5CYS |
0004 HFE NTROMNIC POLYWMORPHIZH [HEE, 5569G-4]
0005 HFE POLYMORPHISM [HFE, VALS3MET ]
0006 HFE POLYMORPHISM [HFE, VALSSMET |
0007 PORPHYRIA WARTEGATA [HFE, GLW127HIS |
0008 HEMOCHROMATOSTS [HFE, ARG330MET]
« 0003 HEMOCHEOMATORSIE [HFE, ILE105THR |
0010 HEMOCHROMATOSTS [HFE, GLY33ARG]
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Outline

Example

Obtain information about the gene
Conserved domain and 3D structure template
Why the mutant has an altered function

Human HFE gene LocusLink Report

LoCcusLInK

B e L R
Home Click to Display mRNA-Genomic Alignments (spanning
9611 bps)

HFE Index: [ceview | uwoene ARSI vig_| nowot |_oos |
Top of Page

WCGEWCEUTEN I Homo sapiens Official Gene
Symbol and Name (HGNC)
HFE: hemochromatosis
LocusID: 3077
Overview ?

Overview
Function
Relationships

Map RelSeq Summary: The protein encoded by this gene is
RefSeq a membrane protein that is similar to MHC class I-type
GEEIERREELEN  proteins and associates with beta2-microglobulin
{betaZM). It is thought that this protein functions to
regulate iron absorption by regulating the interaction of
the transferrin receptor with transferrin. The iron storage
disorder, hereditary haemochromatosis, is a recessive
genetic disorder that results from defects in this gene. At
least eleven alternatively spliced variants have been
described for this gene. Additional variants have been
found but their full length nature has not been
determined.
Locus Type: gene with protein product, function
RefSeq: known or inferred

Product: hemochromatosis protein isoform 1
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Human HFE gene LocusLink Report

G2 Function  Submit GeneRIF (All Pubs)

HFE index: [N

Top of Page
Nomenclature
Overview 11903354 .
Function
Relationships 11857056
Map
RefSeq

Related Segs 11903355

Links

LocusLink: 12148086

12059121

RefSen-

* Hemochromatosis
¢ Porphyria variegata

GeneRIF: Gene References into Function:

A previously undescribed nonsense
mutation of the HFE gene

Association between MHC class I gene
HFE polymorphisms and longevity

Distribution of HFE C282Y and H63D
mutations in the Balearic Islands (NE
Spain).

polymorphism and its relation to type 2
diabetes mellitus in the Czech
population

Individuals with mutations in the HFE
gene show very few hemochromatosis-
related symptoms.

Gene Ontology™:

Term

Evidence Source  Pub

HFE Index: + iron ion homeostasis P Proteome
Top of Page « receptor mediated E Proteome

Nomenclature QSRS

« iron ion transport Proteome

Overview .
Function
Relationships - |GEG—_—G—
Map
RefSeq

Related Seqs Relationships

protein complex assembly Proteome
 integral to plasma membrane Proteome

Proteome

¢ plasma membrane Proteome

Mouse Homology Maps:
NCBI vs. MGD 13 15.00 cM Hfe Hs Mm

Map Information ?

Chromosome:
Cytogenetic:

Markers:

6 mv
6p21.3

Chr. 6
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Human HFE gene LocusLink Report

LocusLink Sequences (RefSeq)
Home Category: REVIEWED
HFE Index: 1. mRNA NM 000410h N .
Top of Page Protein: NPfOOOﬁiOI emochromatosis pro
Nomenclature 1sotorm L precursor
Domains: Immunoglobulin C-Type score: 152
Qverview Class I Histocompatibility score: 314
Function antigen, domains alpha 1
Relationships and 2
Transcript Variant: This variant (1) encodes the
Map longest isoform.
RefSeq GenBank U60319
Related Seqs Source:
. mRNA: NM 139002

Links Protein: NP_620571 hemochromatosis protein BL

isoform 2 precursor
Domains: Class I Histocompatibility score: 207

antigen, domains alpha 1

and 2
Transcript Variant: This variant (2) lacks the 3'
end of the coding region and a portion of the
3'UTR, as compared to variant 1. The resulting
protein (isoform 2) has a unique carboxy
terminus.

LocusLink:

Hemochromatosis Protein Isoform 1
Precalculated BLAST (BL) Report

Best hits | Common Tree | Taxonomy Report | 3D structures | CDD-Search Gl list |

200 BLAST hite to 23 unique species Sort by taxonomy praxmity
[s] ArcHAEA || BACTERIA [138| METAZOA [0 |FuNGl [o| PLANTS [o | ViRUSES [0 e

EUKARYOT.
KEEP ONLY ~| CuT-OFF 100 Select | Reset

(34 aa

P ACCESSTON LT PROTETH DESCRIPTION

ARC51823 1469790 HLA-H
AAGB9573 11094305 hemochromatosis termination variant terEbs
AANO9793 22854810 hereditary hemochromatosis [Pan troglodyte
CABO?443  LAS0180 haemochromatosis candidate gene [Homo sapi
ALBB20A3 20BA55L hereditary hemochromatosis [Homo sapiens]
CAA70934 2370111 HFE [Homo sapiensd

#3020 2497915 Hereditary hemochromatosis protein precurs
84C626Y4E 3695107 hemochromatosis splice wariant dellY4EY L[Hal
NP E20575 21040347 hemochromatosis protein isoform & precurso




Conserved Domains in
Hemochromatosis Protein Isoform 1

RPS-BLAST 2.2-b L[Apr-09-20031

duery= gil45043771ref NP 000401.11 hemochromatosis protein
isoform 1 precursoris hereditary haemochromatosis protein [Homo
sapiens]

(348 letters)

Database: #cdd.vl.-b2
11.088 PSSMss 2.717.223 total columns

|Click on boxes for multiple alignments

i s 1, 150 El
—— ——

Show | omain Relatives

e .. THis CD ALIGNMENT INCLUDES 3D STRUCTURE. TO DISPLAY STRUCTURE, DC

PSSMs PRODUCING SIGNIFICANT ALIGNMENTS:

eaNL|ICDD|16636 PFAMOO 129, MHC_I, CLAsS | HISTOCOMPATIBILITY ANTIGEN, DO

@ onl|CDD[16636 pfam00129, MHC 1, Class I Histocompatibility antigen, domaings

@ || CDD[5323 cd00098, IGe], Immuncglobulin domain constant region 1 (c1) su...
@ onl| CDD|B985  smart00407, IGe 1, Immunoglobulin C-Type;

@ cnl|CDD[16582 pfam00047, 1z, Immunoglobulin domam. Members of the tmmunoglo. ..

Proteins Containing the Conserved Domains

in Hemochromatosis Protein Isoform 1

s N\eliJf CDART: Conserved Domain Architecture Retrie
New Query Overview d I e ein ucture
Y SELECTED DOMAINS:
THROMBOSPONDIN TYPE 1 REPEATS; TYPE 1
wery ~G-— SMARTOO209 o nre iy ..
b INCLUDES: PFAMOQ090
LEUCINE-RICH REPEATS, TYPICAL (MOST
MPOPULATED) suU...
CLass | HISTOCOMPATIBILITY ANTIGEN, DOMAINS

PEAMOO 128

ALPHA...
‘ LEUCINE RICH REPEAT C-TERMINAL DOMAIN.
¥ 111688 — e el PFAMO 1463
I o LEUCINE RI...
2 srmces e — INCLUDES: SMARTO0082
s r Al rPFAMO2098 ANIMAL HAEM PEROXIDASE.
SCAVENGER RECEPTOR CYS-RICH; THE SEA UCRHIN
Lo r SMARTO0202 ’
" EGG P...
it Lo INCLUDES: PFAMOOS30
2 seneres m—e N SMARTOOZ_IBDOMAIN PRESENT IN ZO-1 AND UNCB-LIKE NETRIN
prerrechy _—  —RECEP...
4 seences e e e = INCLUDES: PFAMOO791

azcpidass

kd RETROVIRAL GAG P10 PROTEIN. THIS FAMILY

' FTT PRAMO2337 o\ cisTs ...
IMMUNOGLOBULIN DOMAIN CONSTANT REGION 1
(c1) suBF...
SMARTO0408 sMARTO0406 cDO0097 cDOO029
cDO009E SMARTO0407 SMARTO0409 PFAMOO0A47
,,,,,,, L EUCINE-RICH REFPEATS (LRRS). RIBONUCLEASE

<> NCBI

i cp00028

INCLUDES:
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Conserved Domains in
Hemochromatosis Protein Isoform 1

RPS-BLAST 2.2.h [Apr-09-20031

Auery= gi|4504377 (ref|NP 00040%.31 hemochromatosis protein
isoform 1 precursors hereditary haemochromatosis protein [Homo
saplens]

(348 letters)

Database: #cdd.vl.bE2
11.088 P3SMss 2.717.223 total columns

|Click on boxes for multiple alignments

ShOW | pormain Relatives

@ .. THIs CD ALIGNMENT INCLUDES 3D STRUCTURE. TO DISPLAY STRUCTURE, DC

PSSMs PRODUCING SIGNIFICANT ALIGNMENTS:

@ )| CDD|16636 nfaen00129 WMHC T, Class I Histocompatibility antigen, domains

@ || CDD[5322. cd00098, IG:1, Immunoglobulin demam constant region 1 (c1) su...
@ ol CDDIEYES  smart00407, IGe ], Inmunoglobulin C-Type;

@ gl CDD[16592 pfam00047, 1g, Immunoglobulin domam. Members of the mmmuneglo...

Curated Immunoglobulin Domain Constant Region 1

CD: ¢d00098.1, IGe1, Query added PSSM-Id: 5323 Seurce: Smart
Description: Immunoglobulin domain constant region 1 (c1) subfamily; the immunoglabulin malecule is a tetramer of twa light chains and two

heaw chains linked by disulfide bands; each chain is composed of one variable domain and different numbers of constant

domaing; these names reflectthe fact that the variability in sequences found in the variable domain is higher than that found in

the constant domain; members ofthe o1 subfamily participate in a variety of functions and include antibodies, titin, T-cell

receptors, and Major Histocompatibility Complex (MHC) class || maolecules

Taxa: Gnathosiomata References: 3 Pubmed Links Related: smart00407,
pfam00n47
Status: curated CD Created: 25-May-2001

Aligned: 36 rows PSSM: 55 columns Representative: Consensus

Miew 3D Stucture |y [Cn3D =] using [virualBonds =] o gisplay sustaTe TOVTISag CdD)
View Alignment | oo IHyperlext j I\Mdlh B0 j cU|Ura[|2D bils feature IIGfDIdj
Subset Rows |uptn 10 j |sequences mast similarta the queryj
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Curated Immunoglobulin Domain Constant Region 1

Feature 1:  1G fold

Bvidence: Comment.  immunoglobulin fold, 2 heta-sheets forming a 'sandwich’
Camment:  signature invalves a disulfide bridge connecting the 2 beta-sheets with a Trp packing against it
Citation PMID 7932691

Feature 1
VERAPEVYVFPPS3ee lgkkpaTLVCLYTGF YPPD ITVTULENGQEPTQG-VETTDPLLNS
v ldgevpp lvkvt hhvt s2vt t LRCRALNYYPQN I THEVLEDKQPHD AKeFEPKDVLENG
DARPTVSIFPPSSeqltsggas¥VCFLNNF YPRD INVKIKL dgser qnG-VLNSUTDQDS
LEQPNVAISLSRTealn-hhnTLVCSYTDF YPAKIKVRUF r nggeetvG-VSSTQL IRNy
NEAPQATVFPESPv11g-gpnTLICFYDNIFPPVINITULE nskswtdG-VYETSFLVNE
NVPPEVTVLTNSPve lr - pnVL ICF IDEF TPPVVNVTULE ngkpwttG-VSETVFLERe
QEKPVATLSSVPSsah--ghr QLVCHYSGF TPRPVIMIN: gdg—eqoG- THRGDFLFHa
ADFPETHVTHHEPVSdh---eaTLRCWALGF YFAE ITL THQr dyedat gD~ TELVETRP Ay

gi 122260 RREPEVRIFALQSgs lp-gtdRL ACTVTGF YPPE IEVKUF gqnygee teR-VVSTDVIQH

i 125143 PYAPSVLLFPPSKee lttytaTIVCVANEF YPSD ITVTHRvAgttosG- IENSKTPQSD

70 a0

Feature 1

CONSENSUS D-GT¥SLSSYLTVTPSE-ESGATVTCOVTHEGLP TPV TESTE 99
query D-GTYQGWITLAVFPGE-EQR-- YTCOVEHPGLOCPLIVIVE 298
ZHEF kdsTYSHSSTLTLtkdeyerhnS YTCEATHRt 50 sP IVESFN 214
1F3J A~ wTFQVLYHLENE ph-—-qyeV Y TCHVEHpS LksP ITVEWR 185
1F3d d-hSFHELSYLTF ips---ddd I YDCRVEHwy L2ePYLEHIE
1h64 d~hLFREFHEYLPF lps---tedVYDCRVEHuy LdePLLEHIE
1CD1, d-eTUYLOATLDVeag---=eaGLACRVEHSS LogQD I ILTW
1h1M A~ TFORWAAYVYVpsg---=eqRYTCHVOHe g L pkPLTLRUE

i 122260 - wT¥OVLYVLE Ispr - —— hgds TWCOVEHE 5 LygP ITORVE

i 125143 2dnTYSLSSTLEL L SanyashsV T TCEVVOys—asP IVOSFN

|G Fold Structure

View 3D Structure with |CH3D =] using |\/inual Bonds | (Ta display structure, dowrload CnaDy
ViewAlignment | 25 [Hyperext =] [width 80 =] color at[ 2.0 bits =] feature [1G fald =]
Subset Rows |uptn 10 j |sequences mast similar to the queryj




3D Structural Templates for the
Hemochromatosis Protein Isoform 1

Query: §il4504577 hemachromatasis pratein isoform 1 presursar; hereditary hasmochromatosis prabein [Home sapiens)

Get Cn3D Now!
Best hits | Common Tree | Taxonomy Report 3D structures CDD-Search | Gl list |

114 BLAST hite to 4 unique species Sart by taxonomy praximity
[o] ARcHAEA [s | BACTERIA [198| METAZOA [3] Funai [o| PLANTS [o| ViRUSES [0 e

EUKARYOT.
KEEP ONLY ~| CuT-OFF 100 Select | Reset

6T PROTETIN DESCRIPTION

4699710 Chain A- Hfe CHuman) Hemochromatosis Proteir
3891523 Chain &- The Crystal Structure 0f H-2dd Mhc
2554797 Chain A~ Complex OF The Human Mhc Class I G

442988 Chain A~ Human Class I Histocompatibility At
24987443 Chain A- Hla-B2?09 Bound To Mona-Peptide M9
E435709 Chain A4- Crystal Structure Of Human &b Ter ¢
27573699 Chain A~ Tap-A-Associated Rat Mhc Class I Mc
BE?730545 Chain A Structure Of AbL-Tcr Bound To Hla-At

3D Structural Templates for the
Hemochromatosis Protein Isoform 1

1462 - CnaD 4.1
File Wiew ShowfHide Style “Window COD  Help

Human hemochromatosis
protein 3D structure

Visw Edit MouseMods LUnaligned Justfication Imparts

[ AGZ_A DFWT IMENHNHSKESHTLOVI LOCEMOEDNSTEGYWKYSYDGODHLEFCPDT LDWRAAEPRAWPTELEWERHEI RARQNRAY L
4504277 DFWT IMENHNHRKESZHTLQVI LGCEMQEDNITEGVWKYGYDGQDHLEFCFDT LDWRAAEFRAWFTKLEWERHKI RARQNRAYL

37



Outline

(BLAST)
(MapViewer)
(dbSNP)
(OMIM)
(LocusLink)
(CDD)

¢ Information and tutorials at NCBI

BLAST Nucleatide Pubmed
Infarmation tutorial tutorial

\E‘ Publed

Resource Map Wiewer Structure
publications exercises tutarial

FubMe
Tour | Tuto

» Browse our science primer...

..to gain an understanding of our resources and explore our
databases and tools to see what we can do for you.

A science primer

@ Bioinformatics
@ Genome Mapping
@ Molecular Modeling
& SNPs
<9 ESTs
@ Microarray Technology
@ Molecular Genetics
@ Phamacogenomics

] Phylogenetics

http://www.ncbi.nlm.nih.gov/Education/index.html % NCBI
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NCBI Core Bioinformatics Facility

- supports a network of bioinformatics specialists
serving individual institutes at NIH

- trains Core Members in the use of NCBI tools

- the Core Members, in turn, support the use of
NCBI's tools and databases by researchers in
their institutes

- currently 16 Members from 14 institutes

Refer to the handout for the Core Member from your institute

NCBI Training

NCBI A Field Guide to GenBank and

Field .
REEN  NCBI Molecular Biology Resources

3 hour lecture and 2 hour hands-on

To register, go to
http://www.ncbi.nIm.nih.gov/Class/FieldGuide/nim.html
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NCBI Training

ISeven NCBI Mini-Courses

Mini-Courses 2.5 hours on specific topics
Lecture and hands-on

Making Sense of DNA and Protein Sequences
Unmasking Genes in Human DNA

LocusLink Quick Start

Structural Analysis Quick Start

BLAST Quick Start

MapViewer Quick Start

GenBank and PubMed Searching

NCBI Training

ISeven NCBI Mini-Courses

Offered at CIT and Bldg. 38A

To register
NIH employees, go to http://training.cit.nih.gov/
Non-NIH employees, send an e-mail to
bhagwat@ncbi.nlm.nih.gov
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