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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Blast Options  Word Size: |2D
Ezpect Value: |1 a-08
MasterSequence:lAF312038.1 'l

Display Cptions & Show only highest scornng alignments
¢ Show all generated alignments

Generate Alignment |

+ | + | + | + | + | +
1 AF3120358.1 ECTACCTCAG AGCTACATCA ACTCTCCAGC CCTATGTCAT AATTTTGTTC TAGLGGGLAC  (1-60)
2 AF3120359.1 1 TL Gi EGT-C CACAGTGGTT
3 AF312040.1 L 3T, TA EGT—C CAL 2
4 AF312041.1 G Y G AGT- GC LIT
5 AF312042.1 G 3T b EGT-C ChL C
o _AF31o045 1 i ) GGEAT T REGT=C CTC &
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M 1: Greenwood AD Reports Ewolution of endo . [2i:14030839]

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

Greenwood, A.D., Lee F., Capelli,C., DeSalle,R., Tikhonov,A., Marx P.A., MacPhee R.D.
Mol. Biol. Evol. 18 (5), 840-847 (5 2001)
“Wiew citation in Publded
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All Databases PubMed Nucleotide Prolein Genom Structure Taxonamy Books

Search | Nucleotide x| for Go| Clear

About Entrez

Found 170 nucleotide sequences

Entrez Nucleotide
Help | FAQ Please choose one of the following:

Entrez Tools 70 CoreNucleotide records

Check sequence
revision history

LinkOut S
My NCBI (Cubby) What is this?
HRE‘»‘\E!FEU [Enijees The Nucleotide database has been recently divided into three databases:

+ CoreNucleotide contains all Nucleotide records that are not in EST or GSS. They are of interest to most users.
Reference sequence
project s EST contains only Expressed Sequence Tag records.

+ GSS contains only Genome Survey Sequence records.
Search for Genes

The new databases help you focus on the types of sequences that interest you. You can search them directly with the Search dropdown box above.

Submit to GenBank
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Procavia capensis clone Pc10 endogenous retrovirus ERV-L pol gene, partial sequence
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mRMNA Links 0 of170
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Gens Links
[J1: AAssembly to Genome norts
RefSeq genome b 5 2 5
P_ Genome Project Links r10 endogenous retrovirus ERV-L pol gene, partial sequence
Bl GENSAT Links 1L|AF312207[14091008]
GEOQ Profile Links
[12: AHomoloGene Links orts
P_ gsm &E:"mg £9 endogenous retrovirus ERV-L pol gene, partial sequence
BlBioAssay Links 1|AF312206[14091007]
PubChern Compound Links
. APubChem Substance Links
B3: Ao Links ports ) )
PlpopSet Links r8 endogenous retrovirus ERV-L pol gene, partial sequence
giProbe Links 1|AF312205[14091006]
Protein Links
Pubhed Links
D42 Asnp links ports ) )
PiGene Genotype Links £7 endogenous retrovinus ERV-L pol gene, partial sequence
jiStructure Links 1|AF312204[14091005]
Os: ~|parts

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

[J6: AF312202 Reparts
Procavia capensis clone Pc5 endogenous refrovirus ERV-L pol gene, partial sequence
£i[14091003|gb|AF312202.1|AF312202[14091003]

Links

Links

Links

Links

Links

Links

,-5-\'{,‘;
S Taxonomy

gamhITaxunnmy

Clear

\IL\mlts ‘ Preview/ndex ‘IHISIDW ‘ Clipboard | Details |
Displey | Summary =l show]20 Z[sendte =]

‘.AII:S IE

Items 1-5of 5

(out Entrez

L ™ 1: Mammuthus primigenius (woolly mammoth), species, mammals

7 2N cavia capensis (cape rock hyrax), species, mammals
3: Loxodonta afficana (Aftican savanna elephant), species, mammals

[T 4: Elephas mazinmus (Asiatic elephant), speciss, mammals

[T 5: Trichechus manatus (Cartbbean manatee), species, mammals

Display | Summary =lshow[20 =l[sendte =]

My NCBI

Sign In] [Redister]

One page

Links

Links

Links

Links

Links

&
- Taxonomy
> NCBI Browser
Entrez Pratein Genome PIC
Search for as |completename | M lock | Go

Display | |3 lewels using filter: | none =

Mammuthus primigenius

Taxonamy ID: 37349
Genbank corumon rame Swoolly mammoth

Genatic coda: Translation table 1 (Standard,
Mitochondrial genstic code: Translation table 2 (Wertebrate Mitochondrial

Cther namas:

commen name: mammoth

Lineage( full )
cellular organisms; Eukarvota, Fungiletazoa group; Metazoa, Eumetazoa; Bilateria; Coelomata; Deuterostormia; Chordata; Craniata; Vertebrata,
Gnath ; Teleostomi, Eutel

IMammmithus

Entrez records

Database name Direet Links
Mucleotide 186
Protein 122
Genome Seguences 1
Popset 3
Publded Central 12
Tazonomy 1
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Comments and References:

extinct
This taxon is extinct.

Genome Information

| Trace records (raw single-pass reads of DNA sequence)

[ Center name Record counts per type
454 ALL

|CCGB - Center for Comparative Genomics and Bioinformatics, PennState University, USA | 303,789 | 303,789

|Tola] 303,789 | 303,789

External Information Resources (NCBI LinkOut)

[Linkout

[LinkOut Provider

[Mammuthus primigenius taxonomy

[ Arctos Specimen Database

|Mammuthus primigenius

[ Global Biodiversity Information Facility

|Mammuthus primigenius taxonomy

‘he{bar‘mm“musmm collections

‘ Museum of Vertebrate Zoology

Notes:
Groups interested in participating in the LinkOut
A list of our current non-bibliographic Link
To see LinkOut links in this lineage cli

@im should visit the LinkOut home page.
oviders can be found here.

Information from seq

Show organism modifiers

Organism modifiers

To hide organism modifiers click here

isolate
33,000 year-old woolly mammoth [1 1] [AM4136[11] M 493 [1 1] AMBTA44[11]
EL-C13[11] BL-0173[11] BL-0208[11] BL-O215[11]
[BL-0240[1 1] [BL-0250[11] [BL-0308[11] BL-0308[11]
EL-C210[1 17 BL-0443[11] BL-0503[11] BL-0585[1 1)
BL-O35[11] BL-O723[11] BL-0865 [11] Cheleurovlea [1 1]
Eng Creele £ [22 1] Eng Creele A3 [1 Eng Creek A5 [11] Eng Creek B[22 1]

1]
Eng Creele B3 [1 1] Eng Creek B5 [1 1]

Engineer Creek [1 1]

ILC.01(10915) [1 1]

LC 04¢11028) [1 1] C 0611388 [1 1]

ILC.03(10643) [1 1]

MER-0326[1 1]

MR b-0381 (1 1] MEb-0422 [1 1] MMER-0428 [1 1] MEK-0429 [1 1]
[MEL-0430 [1 1] [MER-0435 [1 1] [MEh-0437 [1 1] MEL-0438 [1 1]
MEb-0447 [1 1] MER-0533 [1 1] MMER-0621 [1 1] Mkh-0433 [1 1]

Nag-99-0203[11] [PT 3751-161[1 1]

[PIN 3751-162 [1 1]

The Khatanga mammoth (50000 years bp,
Siberia) [1]

'The Yuribei mammoth (3700 yrs bp, Siberia) [1] [WS.02[1 1]

[W5.04[11]

Wrangel Island 11 1]

[Wrangel Tsland 2 [1 1] alaskaB460 2]

chekurovkam [1]
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Taxonomy
Browser

PubMed Protein

Search for as |complete name ¥| W lock
Display levels using filter: | none

Mammuthus primigenius

Taxonony ID: 37349
Genbank common name: woolly mammoth
Rank: species

Genetic code: Translation table 1 ( Standard
Mitochondyrial genetic code.
Orher names:

Translatio

2 (Vertebrate Mitochondrial
common name: mammoth

Lineage( full )

Gnathostomata; Teleostomi; Euteleostomi; Sarcopteryy
Mammuthus

cellular orgamsms; Eukarvota; FungiMetazoa group; Metazoa; Eumetazoa; Bilateria; Coelomata; Deutero:

; Tetrapoda; Amniota; Mammalia; Theria; Eutheria;

Structure Books

Entrez records

Database name Direct links
Nucleotide 145

Protein 81

Genome Sequences 1

Popset 9

PubMed Central 12|

hordata; Craniata; Vertebrata; Taxonomy 1
otheria; Proboscidea; Elephantidae; B e

de Protein

as |complete name v| M ook
levels using filter: |none z

ratein ™ Structure ™ Genome Sequences ™
I™ 3D Domains [— Domains I GED Datazets [T GEO Expressions [ UniGene

| | ™ Mapview ™ Linkout ™ BLasT
Lineage (full): root

Taxonomy
Browser

Structure PMC

" popset T
" unisTs I PubMed Central
[ TRace

o cellular org NS Click on organism name fo gef more information.

o Archaea
o Crenarchaeota (eocytes)
+ Thermoprotei
» unclassified Crenarchaeota
+ environmental samples
o Ewvyarchaeota
« Archaeoglobi

+ Halobacteria

Search for

Lineage (full): root

Taxonomy
Browser

Display | 1 levels using filter: |none
I mucleotide [ Pratein " _Structure " Gename Sequences " Popset I”
" 3o Domains T Domains YN ts [ GEO Expressions [ UniGene ™ unigte ™ FubMed Central
™ map I Linkout " BLAST [ TRACE

o cellular OYZAMISINS Click on organism name&r more information,

+ Archaea
+ Bacteria (eubactena)
+ Fukarvota (eucaryotes)

Taxonomy
Browser

((_)
> NCBI
Ertrez

Search for

Digplay | |1 Ievels using filter: | none hd
I Nuclectide [ Protein ¥ Structure I Genome Sequences I I popeet I
™ 20 Domains T Domains T ™ GEOExpressions I UniGene ™ uniste [
L] L] ™ Mapview ™ Linkout ™ BLasT ™ TrRacE

Lineage cfull): roct

PubMed Central

o cellular organisins 39410 Chick on organism name fo get more information

* Archaea 1559
+ Bacteria (eubacteria) 15,071
¢ Eukarveta (eucaryotes) 22,934
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I~ 2:*516040
COMPLEX IV, CYTOCHROME ¢ OXIDASE SUBUNIT II; MTCO2
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CYTOCHROME c OXIDASE IIT; MTCO3

I 4:£604377
CARDIOENCEPHALOMYOPATHY, FATAL INFANTILE, DUE TO CYTOCHROME ¢ OXIDASE DEFICIENCY
Gene map locus 22q13
I5:*123864
CYTOCHROME ¢ OXIDASE, SUBUNIT IV, ISOFORM 1; COX411
Gene map locus 16q22-gter
™ 6:*601066

OXIDASE, CYTOCHROME ¢, ASSEMBLY 1-LIKE; OXAIL
Gene map locus 14g11.0

My NCBI
Sign In] [Register
Entrez 2.0
M

Page | |1 of & Next

GeneTests, Links
GeneTests, Links
GeneTests, Links

GeneTests, Links
Links

Links
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Protein Genome Structure

Search | OMIM

Entrez.
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Search Gene Map
arch Morbid Map
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OMIM Help
How to Link
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Citing OMIM
Download

Update Log
Restrictions on Use
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Datab
HGMD
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MitoMap

Phenotype
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The Jackson
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Go| Clear | Save Search
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™ 1:*516030

COMPLEXIV, CYTO ME ¢ OXIDASE SUBUNIT I MTCO1

I 2:#516050

CYTOCHRONFc OXIDASE IIT; MTCO3

™ 3:*516040
COMPLEX IV, CYTOCHROME c¢ OXIDASE SUBUNIT II; MTCO2

™ 4:#604377
CARDIOENCEPHALOMYOQPATHY, FATAL INFANTILE, DUE TO CYTOCHROME ¢ OXIDASE DEFICIENCY
Gene map locus 22q13
M5-¥123864
CYTOCHROME ¢ OXIDASE, SUBUNIT IV, ISOFORM 1; COX411
Gene map locus 16g22-gter

T 6:%123995
CYTOCHROME ¢ OXIDASE, SUBUNIT VIIa, POLYPEPTIDE 1; COX7A1
Gene map locus 13g13.12

T 7:-¥123996
CYTOCHROME ¢ OXIDASE, SUBUNIT VIIa, POLYPEPTIDE 2; COX7A2
Gene map locus §gl2

T 8:%123997
CYTOCHROME ¢ OXIDASE, SUBUNIT VIIa, POLYPEPTIDE 3; COXT7A3
Gene map locus 4922

My NCBI
Sign In] [Reqister]
Entrez 2.0

Taxonomy Ol

Page | |1 of 5 Next

GeneTests, Links

GeneTests, Links

GeneTests, Links

GeneTests, Links

Links

Links

Links

Links
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OMIM D
= Hopkins
Online Mendelian Inheritance in Man 35U S University
All Datab Pubhed Protein e ure FRIC ; OMIM

M de
Search | Dbl i forl Go | Clear |

| Limits | previewindex | wistory | Ciiphoard | Detaits |

Display | Detailed r|show|20 v|[Sendto  +|
|l 1

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

Alternative titles: symbols
CYTOCHROME ¢ OXIDASE I; COI
TEXT

DESCRIPTION

Cytochrome ¢ oxidase subunit I (COI or MTCO1) 15 1 of 3 mitochondnal DINA (mtDINA) encoded subunits (WTCO1,
WMTCO2, MTCO3) of respiratory Complex IV, Complex IV 15 located within the mitochondnal inner membrane and iz
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 is used to transpott protons

across the mitochondnal mner membrane. Complex IV i3 composed of 13 polypeptides. Subunits I, IT, and IIT
MATCO1, MTCO2, MTCO3) are encoded by mtDI A while subunits TV, Wa, Vb, V1a, VIb, Vic, Vla, VIIb, VIc,
and VIIT are nuclear encoded (Kadenbach et al | 1983: Shoffher and Wallace, 1995). While the marmalian Complex
TV has a complex structure, several prokaryotic ensyme systems have the same catalytic functions, but are much simpler.

Complex [ Complex IT Complex 11T Complex IV Complex ¥

2x2H*
o]

HADH
dehydrogenase Fumara e e dnctase G uinone

Inte rmembrang c

apace

Trwer
mitochoddsial
mernbrang U8 LA LE BRI B o R T P LA, ) LR L
Vetaely
M itoc hond rial
AT
1 O o
20z 2H* H
O e Chytoc hwomes ¢ oxidase
Succinate Cyochrome bel complex (bovine )
(hovine )
HADH dehydrogenas
E [ NDL [ ND2 [ ND3 | ND4 [ NDAL| NDS [ NDé |
E [Maufsl | Haussz | Hauess [ Hautsd [ Hauss | Nt [ Haute? | Havess [ Hausrl | Haurvz] Haues] 00
ADF Fi IH*  ATP HeO
Bia [ Huod | HuoB | Moo | HuoD | HuoE | NuoF [ NuoG | MuoH | Nuol | Nuol [ MuoK [ HuoL [ HuoM [ NuoN | ?
demwil
BiE [ ManC | Mank | Man] | N4nH | Nha | Nahl | Naho | N4hE | NahF | NehD | NahB | NABL | NA4hM | NAnM | HoxE | HoxF | Hoxd | [36.11]

Buccinate dehilogenass | Fumarate reductase P 274.1

e
Eia| BdhC SdhD Sdha SAhB

Fild | FrdB FrdC FrdDr

Cytochrome © peductase

EEa[ 18F | Cnb | Gwel

B [ coRi [ QCRE] QCRE [ QCR7 [ QCRS | QCRS [QCRLD|

Cryrtochrome ¢ oxidase

E [coxin] [Coxs [ COXL | COXE | COXM |COREA|COXEE |00 KeA| COKEB | COREC| COXTA] COXTE |COXIC] COKS
!

Bia[ C3oE | CwoD | Cwc [ CwE | Cod
CoxD | CoxC | Coxa | CoxB
Py P

Figure from KEGG Oxidative phosphorylation - Reference pathway (KO)
http://www.genome.jp/dbget- in/show_pathway?ko00190+ko0:K02270
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Items 1 - 20 of 82

M1 *516030

COMPLEX IV, CYTOCHROME c OXIDASE SUBUNIT I, IMTCO1
[72: *516050

CYTOCHROME ¢ OXIDARSE IIT, MTCO3

= | for |"cytochrome coxidase"

Page |1 of 5 Mext

GeneTests, Links

GeneTests, Links

— T

— g —

Limits |Previewflndex THistory TCIipboard TDetaHs ]

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

* To narrow the search, check the boxes with specific fislds' names,
or use search field tags enclosed m square brackets, e.g aaaltitle].

+ Boolean operators AND, OF, NOT must be i upper case.

Search in Field(s): clear || MIM Number Prefix: clear
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S NCBI

OMIM B o on ) Reaiste:
Hopkins Sian In] [Reaister]
Online Mendelian Inheritance in Man &{4 University Entrez 2.0

All Databases PubMed [ 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.

M1:*123995
CYTOC

Gene map lofus

IME ¢ OXIDASE, SUBUNIT VIIa, POLYPEPTIDE [; COXT7Al

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

M3-*123997
CYTOCHROME ¢ OXIDASE, SUBUNIT VIIa, POLYPEPTIDE 3; COX7A3
Gene map locus 4g22

ASE, SUBUNIT VIIa, POLYPEPTIDE 2; COX7A2

™ 4:*124089
CYTOCHROME c OXIDASE, SUBUNIT VIb; COX6B
Gene map locus 19g13.1

™ 5:£256000 GenaTests,

LEIGH SYNDROME; L§
LEIGH SYNDROME DUE TO MITOCEONDRIAL COMPLEX 1 DEFICIENCY, INCLUDED
Gene map locus 19p13. 11q13. 11q13. 11p11.11. 10g24. 9g34. 7q31-g32. 5q1L.1. 5p15. 2q33

™ 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 HYPOGONADISM, INCLUDED
Gene map locus 15q25. 4g35
[ 8:#602473 GeneTests,
ENCEPHALOPATHY, ETHYLMALONIC
Gene map locus 1991332

. Links

. Links

Links

Links

Links

Links

Links

Links

MIM Hophins

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| PUhe (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 (516030,
516040, and 5160507, and by 10 smaller, nuclear-encoded subunits which may play a regulatory role.
Subunit WTa of marnmalian COZ exists in at least 2 isoforms, liver (see 123996) and muscle. g
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< = -
SR (D> Unicene

Il Databa: F

- Structure

SearchIUniGBnB forl |-

Limits ] Presview/Index

History | Clipboara | Details |
DisphylSummary lShow llSendto l

‘A":2 |Fungi: 0 T Insects: 0 T Marmmals: 2 T Flants: 0
Items 1-2of 2

[1: Had2162
COX7AlL: Cytochrome ¢ omdaze subumt VIa polypeptide 1 {muscle)
Heomo sapiens, 262 sequence(s)

[2: H=70312

COX7A2: Cytochrome ¢ omdase subumt VIa polypeptide 2 (iver)
Hemo sapiens, 710 sequence(s)

e u Protein Genome Structure et Taxonamy
Search | UniGene = Go | Clear
Limits: Previgw inces History Cliphoard Details

UGID:224558  UniGene Hs 421621 Homo saplens CORTAT

Crder cDNA clone, Links
Cytochrome ¢ oxidase subunit Vila polypeptide 1 (muscle) (COX7AT)

SELECTED PROTEIN SIMILARITIES

Comparison of sequences in UniGane with proteins supportsd by a complete gename. The alignments can suggest function of 2 gens.

H. sapiens pirOSHUTA - OSHUTA cytochrome-c oxidase 100 % /79 aa
(see PratEST)
M. muscuius spPa6E392 - COXK_MOUSE Cytochrome c oxidase polypeptide Ylla-heart, mitochondrial precursor T273% /77 aa
(see ProtEsT)
R. narvegicus pir 513099 - 513028 cytochrome-c oxidase

§3.33% /75 aa
(see ProtEST)

GENE EXPRESSION

Tissues and development stages from this gene's sequences survey gene expression. Links to other NCBI expression resouwrces,

Expression Profile; view exgression [evels using UniGene's EST Profileiewer

Note: Highly represented (1.4 pct) in cONA library ShEST: 14148, HM3/RHZ
MNote: Highly represented (1.2 pct) in cDNA library dbEST: 384, H1

GEO profiles: Gene expression profiles in the NCBI Gene Expression Omnibus database
CcONA Sources

muscle; heart; prostate; miked; brain; uncharacterized tissue; other; vascular, whole body, kidney, pituitary gland, uterus; pancreas; parathyroid;
emBbryonic tissue, spleen; eye; colon; cranial nerve; mouth; lung; thyroid; umbilical cord; skin; bone
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GENE EXPRESSION

Tlasles and development stages from this Gene's SEqUEnces SIvey gene expressian. Links fo other NGB! expression
FES0UNCES.

Restricted Expression: muscle [Show rore like this

Expression Profile; View expression levels using UniGene's EST Profileviewer
[Show more entries with profiles like this]

Hote Highly represented (1.4 pct) in cDMA library dbEST: 14148, HM3/RH2
Mote Highly represented (1.2 pct) in cONA library doEST 384, HM1.
GEO profiles: Gene expression profiles in the NCBI Gene Expression Omnibus database

COMNA SOUrCEs: muscle ; heart | prostate ; mixed ; brain; other ; uterus ; uncharacterized tissue ; Kidney | pituitary
gland ; pancreas ; embryonic issue ;| parathyroid | vascular ; splgen ; eye | colon; tongue ; lung ;

thyroid ; umbilical cord ; skin ; parathyroid gland ; bone

MAPPING POSITION

Genamic focation specified by transeript mapning, radiation Rybrid mapping, genetic mapping or cytogenetic mapping

Chromosome: 148

CytoGenetic map: 199131

UniSTS entry, Chr19 RHS3345 tagiew
Expression profile suggested by analysis of EST counts. L]
Hs 421621- COX7A1: Cytochrome c oxidase subunit Viia polypeptide 1 (muscle)
See Legend
Note: Please mouseover the Tissue criterion to view complete details
Breakdown by Tissue

Hs 421621
adipose tissue 0 0/12641
adrenal gland 0 0132737
ascites 0 0/39840
bladder 0 0729029
blood 0 0/118824
bone 14 - 1171212
bone marrow 0 0147557
brain 9 - 97929741
cervix 0 0147067
cochlea 0 0/15805
colon " - 2176351
connective tissue 0 01147722
cranial nerve 55 - 1118050
embryonic tissue 10 - 21194498
esophagus 0 0119661
aye 25 - 51197979
heart 217 - 19/87179
kidney 28 - 61208158
larynx 0 0722490
liver 0 017203135
lung 3 11330072
lymph 0 0744051
lymph node 0 0189251
mammary gland 0 0 /146592
mouth &0 - 4185837
muscle 1450 154 /105522
nerve 0 01715513
ovary 0 0/99309
pancreas 14 - 3 /211890
parathyroid 148 - 3/20153
pharynx 0 0140462
pituitary gland 185 - 3716191
placenta 0 01274038
prostate 54 - 10 /1182408
salivary gland 0 0419977
skin 5 11194123
small intestine 0 0744587
spleen 18 - 1153176
0 0794175

<=

NCBI
Pubmed

EST Profile Viewe
Protein

UniGene
! tide

Search YniGene v”

[eo]

Limits Index His Details

Expression profile suggested by analysis of EST counts.
Hs.421821- COXFAL: Cytochrome © oxidase subunit vila polypeptide 1 (muscle)

See Legend
Noter Piease mouseover the Tissue criterion to view complete details

Breakdown by Tissue

Hs. 421621
blaod 0 a/111420
bone 13 - 1472260
bone marrow 0 0748827
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Gene Description Hinitely, click query # and select Save in My NCBL

Gene Name s use #search, e. AND #3 or click query # for more options.
Keyword

Library
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Nucleotide Accession
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Qrganism for OMIM (Select 123995)
Protein Accession
Protein UID
Restricted Expression
Sequence Count r View Index:

Taxonomy 1D ext box: use the pull-down memu to specify a search field.

Es’gu\s’wd Hd terms to the query box and see the number of search results, or click Index to view terms within a field

Title
FRNA Count

All Fields ~||100-99999 Preview | Index
Clicl AND | OR| NOT | to add a term to the query box

My NCBI 2]
Sian In] [Register]
Entrez 2.0
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08:49:34 48749
08:42:47 2

SgaﬂhlUmGena

Preview |Go| Clear

Details

+ Enter terms and click Preview to see only the number of search results.
+ To save search indefinitely, click query # and select Save in My NCBL
» To combine searches use #search, e g, #2 AND #3 or click query # for more options.

Search Most Recent Queries
#24 Search 100:99999[Est Couni]
#23 UniGene Links for OMIM (Select 123995)

Add Term(s) to Query or View Index:
« Enter a term in the text box; use the pull-down menu to specify a search field.
« Click Preview to add terms to the query box and see the mumber of search results, or click Index to view terms within a field

[Est Count = Preview | Index
Click AND | OR | NOT | t5 add a term to the query box

My NCBI H

Sign In] [Reqister]

Entrez.

Genome
Clear | Save Search

[ Limnits T Preview/Index T Histary T Cliphoard T Details 1
stplay|5ummary jShuwlZU leDr\ hy leEndlo j
All: 48517 | Fungi. 153 | Insects: 1584 | Mammals: 27139 | Plants 9565 |%)
Items 1 - 20 of 48517
i Zm. 99877 Zaa mays 110 sequences

Transcribed locus, weakly sitnilar to NP_001043875.1 [Oryza sativa (japonica cultivar-group)]

C2: Zm.59374 Zaa mays 144 sequences
Transcribed locus, weakly similar to XP_001031707. 1 interlenkin-1 receptor-associated kinase 4 [Macaca mulatta]

3: Zm 99826 Zea mays 119 sequences
Transcribed locus, moderately similar to NP_001044470.1 [Oryza sativa (japonica cultivar-group)]

4 Zm. 99797 Zaa mays 119 sequences

Transctibed locus, weakly similar to XP_001106979.1 similar to protein phosphatase 2, regulatory subunit B (B56), alpha
isoform [Macaca mulatta)]

My NCBI
Sign In] [Register]

Fage ||1 of 2426 Nex|
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Link:

Link:

Link:
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Items 1 - 20 of 48517

Zm 59877 Zaa mays 110 sequences

Transcribed locus, weakly similar to NP_001043875.1 [Oryza sativa (japonica cultivar-group)]

Zm. 99874 Zeoa mays 144 sequences

Transcribed locus, weakly similar to XP_001091707 1 interleukin-1 receptor-associated kinase 4 [Macaca mulatta]

Zm.89326 Zaa mays 118 sequences

Transcribed locus, moderately similar to IFP_001044470.1 [Oryza sativa (japonica cultivar-group)]

Zm 99797 Zea mays 118 sequences

Transcribed locus, weakly similar to XP_001106979.1 similar to protein phosphatase 2, regulatory subunit B (B56), alpha
isoform [Macaca mulatta]
Zm 59673

Zaa mays 104 sequences
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Journals
MeSH

Pubbed de Pratein Gename Structure PC

x| for |100:99988[Est count] Go Clear |Save Searc]

—reviewintex Histary | Cliphoard | Details |

mary | Shuwl 20 jl Qrganism

jl Sendio =]
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Items 1 - 20 of 48517
Zm 99377

Faa mays 110 sequences

Transcribed locus, weakly sitnilar to NP_001043875.1 [Oryza sativa (japonica cultivar-group)]
Zm.59374 Zea mays 144 sequences
Transcribed locus, weakly similar to XP_001031707 . 1 interlenkin-1 receptor-associated kinase 4 [IMacaca mulatta]

Zm 99826 Zeoa mays

%ﬂged locus, moderately similar to NP_001044470.1 [Oryza sativa (japonica cultivar-group)]
i TWIG7 Zaa mays 119 sequences

Transctibed locus, weakly similar to XP_001106979.1 similar to protein phosphatase 2, regulatory subunit B (B56), alpha
isoform [Macaca mulatta]

119 sequences
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stplayl Summary

All: 37 | Fungi: 4 | Mammals: §

]'show/[20 =][Sendto =]

Homol

Home Items 1 - 20 of 37

Query Tips

Build Procedure I71: HomoloGene:5016. Gene consenved in Eukaryota

APED H.sapiens cox1 cytochrome ¢ oxidase subunit |

T P troglodytes coxi cytochrome ¢ oxidase subunit |
C lupus cox cytochrome c oxidase subunit |
M.musculus COox1 cytochrome c oxidase subunit |
R.norvegicus cox1 cytochrome c oxidase subunit |

norvegicus

B G.gallus cox1 cytochrome ¢ oxidase subunit |
D.melanogaster  COX1 cytochrome ¢ oxidase subunit |
A gambiae cox1 cytochrome ¢ oxidase subunit |
C elegans coxi cytochrome ¢ oxidase subunit |
S pombe cox cytochrome c oxidase 1
S.cerevisiae cox1 Cox1p
K lactis cox1 cytochrome c oxidase subunit 1
E.gossypii AMI0ZW  AMIQO2Wp
Athaliana cox1 cytochrome ¢ oxidase subunit 1
Q.sativa cox1 cytochrome ¢ oxidase subunit 1

M 2: HomoloGene:5017. Gene consenved in Eukaryota

My NCBI
Sign In] [Reqister]
Entrez 2.0

UniGene
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Links
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‘( Limits | Previ History T Clipboard T Details ]

« Enter terms and click Preview to see only the number of search results.
+ To save search indefinitely, click query # and select Save in My NCBI
+ To combine searches use #search, e g, #2 AND #3 or click query # for more options.

Search Most Recent Queries
#26 Search cox*[gene name] AND "ixid2759" [Ancestor]
5 Search cox™[gene name]

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

|Ancasmr jl Preview | Index

Click AND |OR| NOT |15 add a term to the query box

txid 148305 (25) gﬂ
1xid 186285 (37)

txid 197562 (1923) -

txid314145 (82)

xid314146 (1438) ~| Down
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Sign In] [Reqister]
Entrez 2.0
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About Entrez
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Build Procedure
FTP Site
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Danio rerio
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‘f Limits T Preview/Index T History T Clipboard T Details ]
Display | Summary =] show[20 =][Sendto =]
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M 1: HomoloGene:5016. Gene consenved in Eukaryota

Items 1-7 of 7

H.sapiens COx1 cytochrome ¢ oxidase subunit |
Ptroglodytes  COXA cytochrome c oxidase subunit |
C lupus coxi cytochrome c oxidase subunit |

M musculus COX1
Rnonegicus  COX1

cytochrome ¢ oxidase subunit |
cytochrome ¢ oxidase subunit |

G gallus coxi cytochrome c oxidase subunit |
D melanogaster  COXA cytochrome c oxidase subunit |
A.gambiae COX1 cytochrome c oxidase subunit |
C.elegans Cox1 cytochrome c oxidase subunit |
S.pombe cox1 cytochrome c oxidase 1
S.cerevisiae Cox1 Cox1p

K lactis Cox1 cytochrome c oxidase subunit 1
E.gossypii AMIOO2W  AMIDOZ2Wp

Athaliana cox1 cytochrome c oxidase subunit 1
O.sativa coxl cytochrome c oxidase subunit 1
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Search [sNP =] for | ﬂ Clear
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My Saved Searches and Collections

I Searches Collections
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What's New for Selected [ Delete Selected

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., and from there to the figures and tables of
the article, 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
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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 17
years old”. Combine the result of the search with the six records that you have obtained
through the OMIM link. Which three 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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