Entrez Quick Start

NCBI's Entrez is an integrated, text-based search and retrieval system for more

than 30 biologically-oriented databases. Entrez provides links to related records
within the same database and between other databases in Entrez. This course

will demonstrate how to:

- Obtain information about various database entries

- Search databases effectively using features such as Limits, Preview/Index
and History

- Filter search results

- Highlight search terms

- Access, download and save records in various formats

- Access related entries in the database and other databases

- Save search strategies and results

- Retrieve large amounts of data as a batch

- Select an option to automatically update and e-mail search results

These are some of the examples of searches you will be able to perform after
participating in this class:

- an organism and obtain its available data from the Entrez databases such
as the genome sequence, proteins and their homologs, expressed
sequences, Single Nucleotide Polymorphisms, etc.

- genes expressed in a particular tissue

- homologs among the annotated genes of several completely sequenced
eukaryotic genomes

- aligned sequences from a population, phylogenetic, or mutation study

- SNPs on a certain chromosome that change amino acid sequence and
have links to OMIM and structure databases

- articles that have free full text access

This course will cover databases such as PubMed, PubMed Central (PMC),
Taxonomy, PopSet, OMIM, Homologene, Unigene, and the Single Nucleotide
Polymorphism database (dbSNP). Some of the other databases are covered in
mini-courses such as GenBank QuickStart and Entrez Gene QuickStart.

The following handout includes the screen shots of the exercises demonstrated
in the class. The web page for the course is at
http://www.ncbi.nlm.nih.gov/Class/minicourses/entrez.html




Example 1:
I. PubMed, PMC, Taxonomy and PopSet

Perform a search for mammoth across all of the Entrez databases. Which databases
contain records associated with the term mammoth? Link to the mammoth literature
citations in the PubMed database. Identify the articles available free in PMC. Access
the article “The year of the mammoth”. What are the cited articles in this publication?
Download the abstracts of these articles. How many of them are available free in PMC?
Access publications of some of the authors of these articles.

Go back to the mammoth search in Pubmed. Display the PopSet links. Access the
record by Greenwood with PopSet ID 14090839. View the alignment in various formats.
Link from the record to the Nucleotide database. The sequence alignment of which
gene is studied in this PopSet? Display the Taxonomy Links for the PopSet and list the
organisms covered.

Access the Taxonomy record for Mammuthus primigenius. What is the origin of the
mammoth’s specimens for some of the sequences reported in the Entrez databases?
What is the lineage for mammoth? Which are the three major divisions of cellular
organisms? Which of these has the highest number of entries in the “Structure”
database?

II. OMIM, UniGene and Homologene

Perform an unlimited search for cytochrome c oxidase in the OMIM database. Repeat
the query for “cytochrome c oxidase” as a term. Which search is more restrictive? Limit
the retrieved entries only to those with gene location on chromosomes 4, 6 and 19. How
many records have you retrieved? What is the chromosomal location of gene COX7A1
(OMIM record 123995)? Note the information about muscle and liver isoforms. Are there
any known disease phenotypes (allelic variants) associated with the COX7A1 gene?
Access the UniGene links from this record. Examine the expression profiles of the two
genes. What do you conclude from the expression profiles? Access the Preview/Index
page. Search for the UniGene records that have expression evidence of at least 100
ESTs? How many of these UniGene records are from mammals? Sort the records by
organism.

Access the HomoloGene database and perform a search for records relating to COX
genes (Preview/Index—gene name and use cox* as a query). How many records do you
retrieve? Are COX7Al and COX7A2 members of the same HomoloGene group?

Are all COX genes equally conserved in evolution? What are their common ancestors?
Are there any COX genes that are conserved throughout the superkingdom of Eukaryota
(Use the Preview/Index page—ancestor-- (Taxonomy ID: 2759)? Display the taxonomy
tree for organisms included in the HomoloGene COXL1 record.

[ll. dbSNP

Access the SNP database and select its Limits page. Check the appropriate boxes to
allow selection for human nonsynonymous SNPs in the coding regions of chromosome
22. Add two more requirements that the SNP has an OMIM link and is associated with a
structure. Retrieve and download the Ul List for these records. Use the saved file to
retrieve the records with the Ul List in Batch Entrez.
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Generate an aligmment using BLAST with these options

Blast Options  Word Size: |2D
Ezpect Value: |1 e-06
MasterSequence.lAF312038.1 'l

Display Options & Show only highest sconng alignments
¢ Show all generated alignments

Generate Alignment |

+ | + | + | + | + | +
1 AF312035.1 ECTACCTCAG AGUTACATCAL ACTCTCCAGC CCTATGTCAT AATTTTGTTC TAGAGGGRAC (1-60)
z AF312039.1 i TL LGT—C CACAGTGGTT
3 AF312040.1 C AGT L LGT—C Chk i
4 AF312041.1 G b e) EGT~ G AAT
5 AF312042.1 C AGT & LGT-C Chd c
6 AF31z043.1 NIT GG GLA T LGT—C CTC &
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Fubhed M B Structure FMC

Search | PopSet - forl Go | Clear

Limits Previewindex History Cliphoard Details

Display | PopSet xlishow[1  r|[Sendta |

M1 Greenwood AD. Reports Evolution of endo.. [21:14050839]

Evolution of endogenous retrovirus-like elements of the woolly mammoth
(Mammuthus primigenius) and its relatives.

B Taxonory $res

Greenwood, A.D., Lee F., Capelli,C., DeSalle,R., Tikhonov,A., Marx P.A., MacPhee R.D.
LMol. Biol. Evol. 18 (5), 840-847 (5 2001)
View citation in Publded
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All: 170 | Bact; ARRA: 0 .

Iterms 1 - 20 of 170

Page | 1 aof 9 Mext

Entrez Tt
C1: AF312207 Reports Links
A Procavia capensis clone Pel0 endogenous retrovirus ERV-L pol gene, partial sequence
= : g[140%1008|gb| AF312207 1|AF312207[14081008]
LinkOut
C2: AF312206 Reports Links

Procavia capensis clone Pe? endogenous retrovirus ERV-L pol gene, partial sequence
gi|14081007|gb|AF 312206, 1|AF312206[14091007]

C3: AF312205 Reports Links

Procavia capensis clone Pe® endogenous retrovirus ERV-L pol gene, partial sequence
| 14091006|gb|AF312205 1|AF312205[14091006]

Cd4: AF312204 Reports Links

Procavia capensis clone Pe7 endogenous retrovirus ERV-L pol gene, partial sequence
1| 14091005|gb|AF312204, 1|AF312204[14091005]

M5 AF312203 Reports Links

Procavia capensis clone Peé endogenous retrovirus ERV-L pol gene, partial sequence
1| 14091004|gb|AF312203. 1|AF312203[14091004]

N\\'L’; :
S Nucleotide

\IL\rmts T Preview/Index TH\story TCIlpboard TDeta\Is W

Display Taxonomy Links v s}.ow\zu VlSend 1o V‘
INSDSeq XML D e
All: 17LinkOut RefSeq 0 -
Assembly
ShojtRelated Sequences CoreMucleotide (170), EST (0), GSS (0). wWhat's this?
Compaonent Links
mRNA Links 0 of 170
Campaonents to Genome
Gene Links
1z AAssembly to Gename norts Links
RefSeq genome b 5 a .
P_ Ganome Project Links £10 endogenous retrovirus ERV-L pol gene, partial sequence
8 GENSAT Links 1|AF312207[14091008]
GEO Profile Links
2: fHumuluGenE Links norts Links
P. gh?ﬂI\WMA t‘nnlie"nme £9 endogenous retrovirus ERV-L pol gene, partial sequence
ZilBioAssay Links 1|AF312206[14091007]
PubChermn Campound Links
o3 fEuMb(?l\i?r:ESSUbs‘aﬂCE Links norts Links
PlpopSet Links £8 endogenous retrovirus ERV-L pol gene, partial sequence
gi[Probe Links 1|AF312205[14091006]
Protein Links
Pubhed Link
O4: 55;p fmksm ° ports Links
PiGene Genotype Links £7 endogenous retrovirus ERV-L pol gene, partial sequence
gi 1|AF312204[14091005]
Os: w |ports Links

apensis clone Pc6 endogenous retrovirus ERV-L pol gene, partial sequence
004|gb|AF312203.1|AF312203[14091004]

[O6: AF312202 Reports Links
Procavia capensis clone Pc5 endogenous refrovirus ERV-L pol gene, partial sequence
£il14091003/gh|AF312202.1|AF312202[14091003]
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NCBI ) STaxonom
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Structure

All Databa

earch | Taxonomy

‘lL\mlts ‘ Previewindex ‘lHIStD!’y ‘ Cliphoard | Cetalls |
DlsplaylSummary jsmwlm leeﬂdlu j

‘AII:S IE

Items 1-5of 5 One page

lout Entrez

{utorial 7 1: Marmuthus pririgeniug (woolly mammeoth), species, mammals Links
7 2, N cavia capensis (cape rock hyrax), species, mammals Links

3: Loxzodonta afficana (Aftican savanna elephant), species, mammals Links

SN [ 4: Elephas mazimus (Asiatic elephant), species, mammals Links

Links

7 5: Trichechus manatus (Canbbean manatee), species, mammals

Taxonomy
Browser
Search for
Display |[3 levels using filter: | none
Mammuthus primigenius Entrez records
Database name Direct links
ve- woolly mammoth [Hucleotide 156
Rele: species Mucleotide Core 186
Genetic code: Translation table 1 (Standard) Protein 252
Mitochondrial genetic code: Translation table 2 (Wertebrate Mitechendnaly Genome Sequences 1
Other names:
cotnmen name; mamnoth
Popset il
Linzage( full } Publed Central 16
cellular organisms, Eukarvota; Fungihfetaroa group; Metaroa, Eumetaros, Bilateria; Coelomata, Deuterostomia;
Chordata, Cramata; Vertebrata; Cnathostomata; Teleostomt, Euteleostomi, Sarcopteryon, Tetrapoda; Amniota;
Maramaha; Thena, Butheria; Afrothena; Proboscidea; Elephantidae; Mammuthus Taztonotay 1
Comments and References:
extmct
Thus taxon i extimct.
Genome Information
Trace records (raw single-pass reads of DNA sequence)
Cenier name Record counts per type
454 ALL
CCGB - Center for Comparative Genotnics and Bioinformatics, PennState University, TSA | 303,78% | 303 78%
Total 303,789 303,789
External Information Resources (NCBI LinkQut)
Link Out Subject Lint:Out Provider
lammuthus primigenius tagenomy taxonomy/phylogenetic Arctos Specimen Database
Mfammuthus primigenius taxonomy/phylogenetic Global Bio diversity Information Facility
Marmmuthus primigenius tazonomy herbamum/museun collections Museum of Vertebrate Zoology
MNofes
Croups interested in participating in the LinkOut program should visit the LinkCt home page.
A list of our current non-hiklio graphic LinkOut ders can he found here
To see LinkOut links in this lineage click
Information from sequence
Show organism modifiers
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Organism modifiers

To hide organism modifiers click here

Search for

Display | 3 levels using filter: | none

Mammuthus primigenius

Go

Taxonomy ID: 37349

Genbank commaon rame : woolly mamimoth
Ranke: species

Genetic code: Translation table 1 (Standard

Mitochondrial genatic code: Tranclation table 2 (Vertebrate Mitochondrial)
Other names:

common name: mamioth

Lineagef full )
cellular sms;, Bukaryota, FungiMietazoa group; Metazoa, Eumetazoa; Bilateria, Coelomata; Deuterostormia;
Chordata, Craniata; Vertebrata, Gnathostomata; Teleostomi; Euteleostomi; Sarcopteryai; Tetrapoda; Amniota;
IMammalia, Thena, Euthena, Afrothena, Proboscidea; Elephantidae; Mammuthus

isolate
33,000 year-old woolly mammoth [1 1] (AN 41361 1] [aM 4931 1] AM 8744 [11]
BL-O13[11] BL-O179[11] BL-0O208[11] BL-0O219[11]
EL-C240[1 17 BL-0250[11] BL-0208[11] BL-0305[11]
[BL-O2107[1 1] BL-0443[11] BL-0503[11] BL-0O585[11]
EL-059[11] BL-O723[11] BL-0865[11) Chelcurovkea [1 1]
Eng Creele. & [22 1] Eng Creele A3[11] Eng Creek A5 [11] Eng Creek B[22 1]
Eng Creele B3 [1 1] Eng Creek BS [11] Engineer Creek [1 1] ILC.01(10915) [1 1]
LC.04¢11028) [1 1] [LC.06(11382) [1 1] [LC.08(10643) [1 1] MIh-0326 [11]
MEh-0381[11] MMER-O422 [11] MER-O428 [1 1] MER-O428[1 1]
MEh-0430 [1 1] MEh-0435 [1 1] MEb-0437 [1 1] MIEh-0438 [1 1]
MER 0447 [11] MMER0533 [11] MER 0621 [1 1] 1kh 0433 [1 1]
Mag-33-0203 [1 1] PIN 3751-161[1 1] PIN 3751-162 [1 1] éfj:;ﬁqga mammoth (+50000 years by
[The YVuribei marmoth (9700 yrs bp, Siberia) [1] [W5.02 [11] Ws.0411] Wrangel Tsland 1[1 1]
Wrangel Island 2 [1 1] alaskad460 [2] chekurovkam [1]
Taxonomy
Browser

Entrez records

Diatahase name Ditect links
Mucleotide 156
MNucleotide Core 196
Protem 252
Genome Secquences 1
Popset El
PubMed Central 16
Taxzonomy 1

Taxonomy
Browser
Protein

as |complete name x| I |ock
levels using filter. |none -

Entrez Pubhed

PMC

ratein ™ Structure ™ Genome Sequences ™ I popset
I™ 3D Domaing [~ Domains ™ © ts ™ GEO Expressions [ UniGens ™ unists T PubMed Central
o o ™ Mapview ™ Linkout ™ BLAST " TRACE

Lineage (full): root

o cellular organisins Click on orgarism name fo gef more information.

o Archaea
renarchaeota (eocytes)
+ Thermoprotei
» unclassified Crenarchaeota
» environmental samples
o Bwryarchaeota
« Archaeoglobi
+ Halobacteria
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Taxonomy
Browser

W lock

Search for

Display ||1 Ievels using filter: | none =l

™ Nucleotide I Mucleotide Core [ Mucleotide EST T ™ Pratein ™ Structure ™ Genome Sequences
H I” Popset I " 3pDomains I Domains T GRgL t= [~ GEO Profles
" UniGene ™ UnisTs I PubMed Central ™ I ™ Map ™ Linkout

" BLasT I TRacE ™ Taxonormy
Lineage ¢fulf): root

o cellular ol‘g:misms Click on orgavism name fo gef more informafion. \

+ Archaea
+ Bactena (eubactena)
+ Fuliarvota (pucaryotes)

Taxonomy
Br

Search for
Display ”1 levels using filter: | none

™ Nucleotide I Nucleotide Core T Mucleotide EST T I Pratein M structure ™ Genome Sequences
r I Fopset I I" 30 Domains I Domains r ™ GEO Frofiles

™ UniGene ™ unisTs ™ PubMed Central r ™ WMapview I Linkout

" BLAST I TRACE I™ Taxonarny

Lmeage (full): root

o cellular org ANASINS 42,802 Click on organism name fo gef more information.

+ Archaea 1,930
« Bacteria (eubacteria) 16,561
¢ Eukarvota (eucaryotes) 24,580
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Examplel, Part Il

National Center for Biotechnology Information
National Library of Medicine National Tnstitutes of Health
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jfnrl

es NCBl do?

in 1988 as a national resource for  * Assembly Archive
iology information, NCBI creates
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j—

¥ Coffee Break,
Genes & Disease,
NCEI Handhook

processes
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University Sign In] [Register]

Omim

Online Mendelian Inheritance in Man
otide Protein )
j fo |:y10:hr0me coxidase

[ Limits | Freviswieses=sssamtmitghoard | Detalls |

Structure PMC T axol

Go | Clear | Save Search

Display |T|t|es j Show |EU leendto j

[All: 113 ] OMIM UnisTS: 19 | OMIM diSME: 14 'ﬂ

Page |[T or s newt
7 1: *516030 GeneTests, Links

COMPLEX IV, CYTOCHEOME ¢ OXIDASE SUBUNIT I, MTCO1

I 2: #516040 GeneTests, Links
COMPLEX IV, CYTOCHROME ¢ OXIDASE SUBUNIT II;, MTCO2

7 3: *516050 GeneTests, Links
CYTOCHEOME ¢ OXIDASE IIT, MTCO3

™ 4: #6043277 GeneTests, Links

CARDIOENCEPHALOMYOPATHY, FATAL INFANTILE, DUE TO CYTOCHEOME ¢ OXIDASE DEFICIENCY
Gere map locus 22013

75 *123864 Links

CYTOCHEOME ¢ OXIDASE, SUBUNIT IV, ISOFOEM 1; COXAI1
Gene map locus 16522 gier

OMIM

Online Mendelian Inheritance in Man %5

Johns
Hopkins
University

My NCBI
Sign In] [Register]

Ohdltd

Fubhied SR Structure FMC Taxonomy

| fo |":y10:hr0mecoxidase" Go | Clear | Save Search
[ Limits T Previewindes: T History T Cliphofrd T Details ]

Display |T|tles j Bhowr IEI] jISendtD j
[Au: 88 ] CMIM UniSTS: 15 ‘ OMIM daSNP; 8 ’g‘

Items 1 - 20 of 88 Page ||1 of & Mext

GeneTests, Links

OMPLEX IV, CYTOCHROME ¢ OXIDASE SUBUNIT L, MTCO1

¢ F516050 GeneTests, Links
CYTOCHROME c OXIDASE I, WMTCO3

: *516040 GeneTests, Links
COMPLEX IV, CYTOCHROME ¢ OXIDASE SURTUNIT IT, MTCO2

4: #604377 GeneTests, Links
CARDIOENCEPHALOMYOPATHY, FATAT INFANTILE, DUE TO CYTOCHEOME ¢ OXIDASE DEFICTENCY
Gene map locus 22g13

: *123804 Links
CYTOCHROME c CHIDASE, SUBUNIT IV, ISOFCEM 1, COX4I1
CGrene map locus 16gdd-gier
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OMIM =
2 Hopkins
Online Mendelian Inheritance in Man University

All [atab & H de Pro d e
Search | OhdlIM & forl Go | Clear |

[ Limits | Previewindex | History | Ciiphoard | Details |

Db Ihd

Display | Detailed rlshow|20 ~v|[Sendto +|
A 1

*516030 GeneTests, Links
COMPLEX IV. CYTOCHROME ¢ OXIDASE SUBUNIT I: MTCO1

Alternative titles; symbols

CYTOCHROME ¢ OXIDASE |; COI

TEXT
DESCRIFTION

Cytochrome ¢ oxidase subunit I (COI or WMITCO1) i3 1 of 3 mitochondnal DINA (mtDINA)Y encoded subunits (WTCO1,
MTCOZ, WMTIZO3) of respiratory Complex TV, Complex TV is located within the mitochondrial inner membrane and is
the third and final enzyme of the electron transport chain of mitochondnal omdative phosphorylation. It collects electrons
from reduced cytochrome ¢ and transfers them to oxygen to give water. The energy released 15 used to transport protons
across the ttochondnal mner membrane. Cornplex IV 15 composed of 13 polypeptides. Suburits [, I, and 111
MTCOL, MTCO2, MTCO3) are encoded by mtDIA while subunits IV, Va, Vb, VIa, VIb, VIc, VIIa, VIIb, VIIc,
and VIII are nuclear encoded (Kadenbach et al | 1923 Shoffher and Wallace, 1995}, While the marmmalian Complex
TV has a complex structure, several prokaryotic enzyme systems have the same catalytic functions, but are much simpler.

Complex [ Complex [T Complex IIT Complex IV Complex ¥

ZHt
o]

HADH

dehy ogease TP synthase

(Ezcherichia coli)

0 o} o
z02  zH* H2
Crytoehrome ¢ oxidase
Chytochwome bl complex {boine »

{hiowine )

HADH dehypdogennse
E[ wot [ wpz | D3 | WD4 [ MDAL| WDS | WD |

E [ Ndufst [ Naurse [ Nauess [ Hdufsd [ Hdufss [ Nurs [ Maut? | Nduss [ Ndugel [ Naufvz [ Naures]

FH* 20
Bia [ Huoa | HuoB | HuoC | HueD | HuoE | NuoF | NuoG | HuoH | Nuol [ NuoJ | Huok [ HuoL [ HuoM | NueH | ?
B/E [ MdhC | NARE | Mdh) | NanH | Hdis | K@l | HAhe | NGLE | NAOF | N@hD | WAWB | WAhl | WALM | Ndud | HoxB | HosF | HosO | [3641]
Suecinate dehsdrogenass ! Fumarate reductase P Pi

E
Bia[ 3ahC | 9dhD | Sdne | 24nB

Fris | FrdB FrdC FrdDr

Cyichrome ¢ redustass

EiEia[ 18P | Cath | Ctol

£ | cort [ ocrz | CRe [ QCR? [ QCRS | QCRS [QCRI0]

Chytochrome ¢ oxidase
E [coxo] [coxs [ coxt [ coxz [ coxd [coxsa]coxse [coxea] coxss [coxsc]coxral coxme[coxc] coxa

ElBl&
| COX1L [ COXIS

Bia[ CyoE | CyoD | CyoC [ CyoB | Cyod
CoxD | CoxC | Coxd | CoxB

Figur:a from KEGG Oxidative phosphorylation - Reference pathway (KO)
http://lwww.genome.jp/dbget-bin/show_pathway?hsa00190+4512
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OMIM R 1
Hopkins
Online Mendelian Inheritance in Man - | University
Pubhded cleotide Protein Structure
Go

| for |"|:ytochrume c oxidase" Clear | Save Search

Lirnits T PrevwewflndexT HistnryT Cliphoard T Details ]
Disp |T\tles j Show |20 j |Sendt0 j
[ An:88\| OMIM UniSTS: 15 | OMIM dhSP: 8 [z

Items 1 —\ZEI of 88 Page | 1 of & Mext

M 1: *516030
COMPLEX IV, CYTOCHROME ¢ OXIDASE SUBUNIT [ MTCO1

GeneTasts, Links

[M2: *516050
CYTOCHROME ¢ OXIDASE IIT, MTCO3

GeneTests, Links

[T 3: *516040 GeneTests, Links

[——

=
Limits |Previewflndex THistDry TCIiprard TDetaHs 1

+ To Search all fields, leave the following boxes unchecked.

+ To narrow the search, check the boxes with specific fields' names,
ot uge search field tags enclosed i square brackets, e.g aaaftitle].

* Boolean operators AND, OF, NOT must be in upper case.

Entrez

Search in Field(s): clear | MIM Number Prefix: clear
FTile [ MIMmumber [ Allelic Variants [0 7 gene with known sequence
[y Beme with known sequence
[ Text I References [ Clinical Synopsis and phenotype
. h desctipti
[ Gene Map Disorder 7 Contributors [y Bhenolpe desenphion,

moleculat basis kown

s mendelian phenotype o locus,

Chromosome(s): clear * molecular basis unknown

( ( \ r othet, mainly phenotypes with
ri1r-anr B\I{fl/l' S\Eﬁ/ 7 s msuspectedmende]ianbasis

fas - 10/|-,J,1\|- 12713 F14 715 16 | Only Records with: clear
M17 C18@19.720 T21 22 TX 1Y || 7 Allelic Variants
[ Clinical Synopsis

[ mitochondrial [ unknown
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Hopkins Sian In] [Register]
Online Mendelian Inheritance in Man &{4 University Entrez 2.0

All Databases PubMed Mucleotide Protein Genome Studure Taxenomy A
Search [OMIM = for ["cytochrome C oxidase” Go| Clear | Save Search
‘ [ Limits T Preview/Index T History T Clipboard T Details W
Entrez Limits: ch 4, chi 6, chr 19
Display [ Titles | Show[20 =|[Sendto =]

rch OMIM
rch Gene Map
rch Morbid Map

Help
OMIM Help
How to Link

FAQ

Numbering m
Symbols

How to Print

Citing OMIM
Download

Update Log
Resrictions on Use

Model Organisi
MitoMap

Phenatype

Davis Human/Mouse

All: 12 ‘ OMIM UniSTS: 3 T OMIM dbSNP: 2

Items 1 - 12 of 12 One page.

M 1:*123995
CYTOC

Gene map lofus

IME ¢ OXIDASE, SUBUNIT VIIa, POLYPEPTIDE |; COX7Al

M 2:%123996
CYTOCHROME ¢ O3
Gene map locus §gl2

™ 3-*123997
CYTOCHROME ¢ OXIDASE, SUBUNIT VIIa, POLYPEPTIDE 3; COX7A3
Gene map locus 4g22

ASE, SUBUNIT VIIa, POLYPEPTIDE 2; COX7A2

™ 4:*124089
CYTOCHROME ¢ OXIDASE, SUBUNIT VIb; COX6B
Gene map locus 18g13.1

™ 5:£256000 GenaTests,

LEIGH SYNDROME; LS
LEIGH SYNDROME DUE TO MITOCEONDRIAL COMPLEX 1 DEFICIENCY, INCLUDED
Gene map locus 19p13. 11q13. 11q13. 11p11.11. 10g24. 9g34. 7q31-g32. 5q11.1. 5p13. 2q33

T 6:£607426 GeneTests,

COENZYME Q10 DEFICIENCY
Gene map locus 8pl33. 6921 4921.922
7 7:2157640 GeneTests
PROGRESSIVE EXTERNAL OPHTHALMOPLEGIA WITH MITOCHONDRIAL DNA DELETIONS, AUTOSOMAL DOMINANT, 1
PROGRESSIVE EXTERNAL OPHTHALMOPLEGLA WITH EYPOGONADISM, INCLUDED
Gene map locus 15q25. 4g35
[ 8:#602473 GeneTests,
ENCEPHALOPATHY, ETHYLMALONIC
Gene map locus 1991332

. Links

. Links

Links

Links

Links

Links

Links

Links

MIM Hoptins

Online Mendelian Inheritance in Man =8 University

n r & T
Seatrch | OMIM - forl Go | Clear |

e

W Limits TF‘reviewﬁIndex THistDry TCIiprard TDetails 1

Display | Detailed | show|20 x||Sendto x|

Al 1

123995 m
CYTOCHROME ¢ OXIDASE, SUBUNIT Vlla, POLYPEPTI( Gene

b GEQ Profiles
b HomoloGene

Alternative titles: symbols |
F Free in PMC

CYTOCHROME ¢ OXIDASE, SUBUNIT Vila, MUSCLE ISOFORM| PUehec (esleuated:
PubMed {cited)

b Gene Genotype
Gene map locus 19412 P GeneWiew in dbSHP
b UniGene

TEXT I Relat:
b Mucleotid
b Protein

DESCRIPTION b Linkout

Cytochrome ¢ omdase (OO, EC 1.2.3.1), the last component of the mitochondrial respiratory chain,
catalyzes the transfer of electrons from reduced cytochrome © to molecular oxygen. In mammals, the
apoprotem 13 composed of 3 large catalytic subunits, encoded by the mitochondnal genome (316030,
516040, and 5160507, and by 10 smaller, nuclear-encoded subunits which may play a regulatery role.
Subunit Wla of marnmalian COZ exists in at least 2 isoforms, liver (see 123996) and muscle. g
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<3 NCBI

Datab

Protein PMC

Search | UniGene > | for

Go | Cler |

[ Limits | Previewindex | History | Cliphoard | Details |
D:splayl Summary j Shnwl 20 jl Sort by jl Send to j

|.AII: 2\| Fungi: 0 T Insects: 0 T Mammalss

ems 1-2of2

Crne page

C1: Hs421621 COXTAL 262 sequenices Order cDNA clone, Links
Cytochrome ¢ oxdase subunit V1la polypeptide 1 {muscle)

C2: H:70312 COXTAZ 723 sequences Order cDNA clone, Links

Cytochrome ¢ oxdase subunit VIla polypephide 2 (lver)

F<). , UniGene
=

P Py ! omeE Structure
Search | UniGene '” Go | Clear
Limits: Previesendex Histary Cliphoarsd Details

UGIDi224558  UniGene Hs 421621 Homo sgpiens COXTAT Qrder cOMNA clone, Links

Cytochrome c oxidase subunit Vlla polypeptide 1 (muscle) (COXTA1)

SELECTED PROTEIN SIMILARITIES

Comparison of sequences in UniGene with selected protein reference sequences, The alignments can suggest funchion of 2 gene,

Reference Protein Species  Id{%) Len(aa)
MP_0018464.1 cytochrome ¢ oxidase subunit¥la palypeptide 1 imuscle) precursar H.sapiens  100.0 78

NP_034074.1 cytochrome c oxidase, subunit¥lla 1 M omusculus 74T 79

HP_001075627.1 PREDICTED: similar to Cytochrome ¢ oxidage polypeptide Vila-heart, mitochondrial precursar R onorvegicus 747 7a
{Cytochrame ¢ oxidase subunit ¥lla-H) (COX Vila-M) isoform 2

GENE EXPRESSION

Tizsues and developrment stages from this gene's sequences survey gene expression, Links to other NCEI expression resources,

Expression Profile: view expression levels using UniGene's EST Profileviewer
[Show mare entries with profiles like this]
Note Highly represented (1.4 pct) in cDMNA library dbEST 14148, HM3/RH2
hote Highly represented (1.2 pct) in cDMNA library dbEST: 384, Hii1
GED profiles: Gene expression profiles in the NCEI Gene Expression Omnibus database

MAPFING POSITIOI‘K

Genormic location specified by #ranscript mapping, radiation hybrid mapping, genetic mapoing or cytogenetic rmapping.

Chramasame: 19
Wap position 1890131
UnisTS entry Chr 19 RHI3346 [Map Viewer)
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Expression profile suggested by analysis of EST counts.
Hs. 421621- COX7A1: Cytochrome c oxidase subunit VI3 polypeptide 1 (muscle)

See Legend
Note: Please mouseover the Tissue ciiterion to view complete details

Breakdown by Tissue

Hs 421621

adipose tissue 0 0712841
adrenal gland 0 0132737
ascites 0 0/39840
bladder 0 029029
blood 0 07118824
bone 14 - 1171212
bone marrow 0 0147557
brain 9 - 91929741
Cevix 0 0747067
cochlea 0 0 /15805
colon " - 21176351
connective issue 0 07147722
cranial nerve 55 - 1418050
embryonictissue 10 - 217194498
esophagus 0 0 /19661
eye 25 - 51197979
heart 217 - 1987179
kidney 28 - 67208158
larynx 0 0122490
liver 0 0/203135
lung 3 11330072
lymph 0 0 /44051
lymph node 0 0/89251
mammary gland 0 017146592
mouth 60 - 4165837
muscle 1450 W 154 /105522
nerve 0 0/15513
ovary 0 0799399
pancreas 14 - 317211690
parathyroid 148 - 3720153
pharynx 0 0 /40482
pituitary gland 185 @ 316191
placenta 0 0/274038
prostate 54 - 10 /182408
salivary gland 0 01719977
skin 5 117194123
smallintestine 0 0/44587
spleen 18 - 1153176

0 0794175

= UniGene
==
Fub Hi de Frotein ()
Search | UniGene - forl Go Clear |
[ Limits | Previewdndex | History | Cliphoard | Details |
=|show|20 ][ Sorthy ~l[sendtn =]

D1splay| Sumrnary
armmals: 2 T Flants: 0

All Fungi: 0 T Insects: 0
Items 1-2of 2

ri: Hs 421621 COXTAL 262 sequences

FMC

Cytechrome ¢ oxidase subumt Vla polypeptide 1 (uscle)
D2: Hs 70312 COXTAZ 723 sequences

Cytochrome ¢ oxidas subunit VIla polypeptide 2 (liver)

My NCBI
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One page
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Items 1 - 20 of 51554 Page | 1 of 2578 Mext
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Cox2 Coz2 Homo sapliens
Cox2 Coz2 Fan troglodites
Cos2 CO2 Canis pus familiatis
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OMIA COx1 cytochrome c oxidase subunit |
ogaster COX1 cytochrome c oxidase subunit |
iae COox1 cytochrome c oxidase subunit |
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PubChem Substance Cox1 cytochrome c oxidase subunit 1
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Databa:

Databaze | SMNP -

Batch Entrez

Dbt FMLC Joumals

\Use Batch Entrez to upload a file of Gls or accession numbers fram the Nucleotide o
databases, or upload a list of record identifiers from other Entrez databases

Otein

Tips : Some lists of record identifiers can be tens of thousands of lines long and Batch E 1
may not retrieve all recards from one list. Split the list of identifiers into smaller files using
splitting software or a file split command at the command prormpt in UNES or LINUK system
several thousand record identifiers per file, left-formatted, and one per line. This may be
necessary when you are loading large numbers of genome records. You can check the NCBI
FTP site locations to download entire genome records. Also, use Gls rather than
‘accessionversion' numbers when making lists for batch entrez to fetch.

Flease note that Batch Entrez will check for duplicate identifiers when reporting results from a
list that you hawve impaorted

Wyhen retrieving a list of Mucleotide accessions, you must select the specific component
database from which the accessions or Gls were saved. For Mucleotide, choose either the
Corehucleotide, the EST ar the G35 selection from the database menu. If you have a mixed
list of nucleotide accessions or UIDs, you will need ta run the Batch Entrez search three times.
Select the database from the pull-down menu, Coreucleotide, EST, and GSS separately.

In all cases, be certain to select the correct database for uploaded identifiers when using
Batch Entrez, to ensure the expected records. For example, If you have saved a list of protein
Gls, he sure to select the Protein database

Create a file with a list of Gl or accession numbers and save it locally

Select the database from which the list of accessions or UIDs originated

Use the 'Browse' button to select the filename containing the list of UIDs from your
gystem directory

Press the Retrieve button and you will see a list of document summaries

Select a format in which ta display the data for viewing, and/ar saving

Select 'Send ta file' to save the file.

Eeceived lines: 12

Eejected lines: 0

Passed to Entrez: 12

Eetrieve records for 12 TID(E)
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TCTTCACTGCAGACALTGGACCTGAG &/ C] CCATGCGTATGTCCCGAGGCGGCTG
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Customized searches:
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Sign In
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About sutomatic sign in
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My NCBI is a central place to customize MCBI
Web services. To use it, you must first
register, and your browser must accept
cookies.

Y¥ou can use My NCBI to:

* Save searches

+ Set up e-mail alerts for new content

+ Display links to Web resources (LinkOut}
+ Choose filters that group search results

Like all NCBI resources, My NCBI is free.
For mare information, read My NCBI Help,
You may also read about vour privacy.
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ﬂ Clear
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Documentation:

National Center for Biotechnology Information
Mulional Library of Medicine Mulional Institutes of Health
B

A T 0 =
SearchIAII Databases x| far Go |

» What does NCBI do?

Browse ucture

Established in 1988 as a national resource for - » Assembly Archive
molecular biology information, NCBI creates

public databases, conducts research in * Clusters of
computational biclogy, develops software tools “rthologous groups
for analyzing genome data, and disseminates »

biomedical information - all for the better Coffee Break,
understanding of molecular processes Genes & Disease,
affecting human health and disease. hore.. NGB! Handbaok

. ‘G@BEH@V@REf@ﬂ.. . ¥ Electronic PCR

Confused about the distinctions between GenBank, » Entrez Home
RefSeq, TPA and UniProt? Click here for a brief
description of the databases and their differences. | » Entrez To

¥ Gene exprassion
omnibus (GEO)

New dbGal ¥ Human genome

NCBI's dbGaP Genome Wide Association Database resources

Advanced Entrez Tools

Web Tools:

Batch Entrez - Upload a file of Gl ar accession numbers to retrieve sequences

PubMed Batch Citation Matcher - Send citation information to Entrez and retrieve PubMed IDs for linking, citation display, or other applications.

Advanced Entrez Searching: Advanced searching techniques for Web Entrez.

My NCBI - includes autornatic e-fdgling of search updates and filters for search results
Programming Tools:
E-Utilities - Run Entrez queries and downloadNata from your own scripts over the YWeh

Linking to Entrez - Link to specific Entrez pages from your own web pages or applications

Entrez Client'Server - C language library for embedding Entrez calls into your programs.
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Example 2:
I. PubMed, PMC, Taxonomy and PopSet

Besides mammoth, how many other extinct organisms have data available in the Entrez
databases? Go to the Preview/Index of the Taxonomy database, select the “Properties”
field and from its index “Extinct”. These records can be combined with the “Filter” that
limits the search to those taxonomy records that have links to PubMed Central (PMC).
The resulting search phrase:

"extinct"[Properties] AND "taxonomy pmc"[Filter]

Select the Emeus crassus entry. What is the origin of eastern moa'’s specimens that
have their sequences reported in the Entrez databases? What is the lineage for this
organism? Link to the PMC database and access the publication on giant moas. Link to
full text of the article published by Baker et al.. Navigate to Fig 2 in the Results and
Discussion section, if you are interested in the appearance of these extinct birds.

Return to Taxonomy and from there link to the PopSet database. In the record
submitted by Lambert DM, several ancient organisms were compared. Which gene was
used in the sequence comparison? From the PopSet record link to the Nucleotide
database. List all the organisms studied in this PopSet. Select the Emeus crassus and
Dinornis robustus nucleotide records and temporarily save them on the Clipboard.

II. OMIM, UniGene and Homologene

Perform an unlimited search for records relating to cholesterol transport in the OMIM
database. Repeat the query for “cholesterol transport” as a term. Which search is more
restrictive? Limit the retrieved entries only to those with gene location on chromosome
22. How many records have you retrieved? What is the chromosomal location of the
gene APOL1 (OMIM record 603743)? How many APOL genes are clustered on
chromosome 22? From the APOL1 OMIM record link to the UniGene database.
Compare the expression profiles of the APOL1 and APOL2 genes focusing on the
developmental stage. What do you conclude from the expression profiles?

Perform a search for those UniGene records with the expression restricted to “adult”.
Combine the result of the search with the six records that you have obtained through the
OMIM link. Which members of the APOL gene family have expression restricted to
adults? Is the evidence strong for all of them?

Search the HomoloGene database for records relating to APO genes (Preview/Index—
Gene Name). How many records have you retrieved? Are all apolipoprotein genes
equally conserved in evolution? What are their common ancestors? Which of these
genes are conserved in placental mammals (Eutheria, Taxonomy ID 9347).

Display the taxonomy tree for organisms included in the record containing human
APOLG6 homologs.

[ll. dbSNP

Access the SNP database and select its Limits page. Check the appropriate boxes to
allow selection for SNPs at the splice site of human chromosome 22. Sort the list by
organism. Retrieve and download the Ul List for these records. Use the saved file to
retrieve the records with the Ul List in Batch Entrez.

Course developed by:
Majda Valjavec-Gratian (gratianm@ncbi.nim.nih.gov) and
Medha Bhagwat (bhagwat@ncbi.nlm.nih.gov)
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