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 COX1 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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Phylogenetic relationships between the extinct woolly mammoth Jdammuthus primigenius), and the Asian (Elephas
mazimus) and Aftican savanna (Loxodonta aficana) elephants rematn unresolved. Here, we report the secquence of the
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from the L. africana ineage. Low nucleotide diversity found between ndependently determined mitochondnal genotnic
sequences of woolly mammoths separated geograplically and in time suggests that north-eastern Sibenia was occupied
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reduce time and cost Here we describe a scalable, highly parallel secquencing system with raw throughput significan
greater than that of state-of-the-art capillary electrophoresis instrunents. The apparatus uses a novel fibre-optic slide of
individual wells and iz able to sequence 25 million bases, at 99% or better accuracy, in one four-hour run. To achieve
an approzimately 100-fold increase in throughput over current Sanger sequencing technology, we have developed an
etnulsion methed for DA amplification and an instrument for sequencing by synthesis using a pyrosequencing protocol
optimized for solid support and picolitre-scale volumes. Here we show the utility, throughput, accuracy and robustness
of this system by shotgun sequencing and de novo assembly of the Mycoplasma genttalium genome with 96% coverage
at #9.96% accuracy in one run of the machine.
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All Databases P 3 rte Gl Structure

ean:thaxonomy

[ Limits | previewnazx | ristory | cipooars | petais |
Digplay | Summary =] show |20 =][Sendto ~]

| All: 5
Items 1-5of S One page
™ 1: Mamemuthus primigenius (woolly marmoth), species, mammals Links

ccavia capensis (cape rock hyraz), species, mammals Links

3: Lozodonta afficana (African savanna elephant), species, mammals Links
I 4: Elephas mesdmus (Asiatic elephant), species, mammals Lirks
™ 5: Tnchechus manatus (Canbbean manatee), species, mammals Links
DjspmylSummary j smw|zn leeﬂd to j
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Taxonomy
rowser

Frotein (

Ertrez Pubhied Tl

Search f0r|| as | complete name B B Jock
3 | levels using filter; [none Ii

Structure

Mammuthus primigenius ‘ Entrez records
‘ Datahase name |D1re ctlinks
ye: woolly mammoth ‘Nucleohde | 131
Rawmic: species ‘Protein | g
Genetic code. Translation table 1 (Standard ‘Genome Sequences | 1
Mitochondrial genetic code: Translahon table 2 (Vertebrate Mitochondral) ‘ | =
Other names:
) ‘Popset | 3
common name: mammoth
[Pubhied Central | 2
Lineage( full ) \ |
cellular orgamsms, Bukaryota, Fungldetazoa group, Metazoa, Eumetazoa, Bilatena, Coelomata, Deuterostormmua; ‘Taxonomy | 1
Chordata; Crantata, Wertebrata, Gnathostomata, Teleostomi; Enteleostomi; Sarcopteryei: Tetrapoda; Amniota; Mammalia; =
Thena, Euthena, Afrothena, Probosndea, Elephantidae, Mammuthus
Comments and References:
extinct
This tazon iz extinct.
Genome Information
Trace records (raw single-pass reads of DIVA sequence)
Center name Record counis per type
454 ALL
CCGE - Center for Comparative Genomics and Bioinformatics, PennState University, USA | 302,692 | 302,632
Total 302,692 302,692
External Information Resources (NCBI LinkOut)
LinkChat Subject LinkOut Prowvider
Ilarmmuthus primigenius taxonomy/phylogenetic Global Biodiversity Information Facility
Ilammuthus prmigenus taxonotmy taxonomy/phylogenetic University of Alaska Museum
Notes:
Groups interested in participating in the LinkOut program should visit the LinkOut home page
A list of our current non-bibliographic LinkOut providers can be found here.
Show organism modifiers
-
Organism modifiers
To hide organism modifiers click here
isolate
33,000 year-old woolly mammoth [1 1] Chekurovka [1 1] Eng.Creek.A[221] Eng.Creek.A3 [1 1]
Eng.Creek.AS [1 1] Eng.Creek.B [22 1] Eng.Creek.B3 [1 1] Eng.Creek.B5 [1 1]
. The Khatanga mammoth (=50000 years The Yuribei mammoth (9700 vyrs bp,
Engineer Creek [1 1] bp, Siberia) [1] Siberia) [1] Wrangel Island 1 [1 1]
‘Wrangel Island 2 [1 1] alaska8460 [2] chekurovkam [1]
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Taxonomy
J. Browser

P
Search fnrl as | complete name
evelsusing fiter: [none 5]
Mammuthus primigenius

[aTel’s

Taxonomy 1D: 37349

Genbanik common hame: woolly mammoth
Ramic: species

Genetic rode. Translation table 1 (Standard

Mitachondrial genetic code: Translation table 2 (Vertebrate Mitochondrial)
Other names:

common name; marmoth

Lineage( full )

cellular orofisms; Eulkaryota, Fungidvletazoa group; Metaroa, Eumetaroa; Bilateria;, Coelomata, Deuterostomia;

Chordata, Cramata, Wertebrata, Gnathostomata, Teleostorm, Euteleostom; Sarcopteryen, Tetrapoda, Ammota, Mammala,
Theria, Eutheria, Afrotheria; Proboscidea;, Elephantidae; Mammuthus

‘ Entrez records

‘ Database name |Di1ec:t links

‘Nucleotide | 131
‘Protein | Fis
‘Genome Sequences | 1
\ |

‘Popset | 5
PutMled Central | 3
\ |

‘Taxonomy | 1

Taxonomy
Browser
Protein =

as |complete name T| W jock
levels using filter: |none -

Structure PMC

rateln ™ structure ™ Genome Sequences ™ " Popset T
I™ 3D Domains [— Domains I GED Datazets [T GEO Expressions [ UniGene ™ unists T PubMed Central
| | ™ Mapview ™ Linkout T BLAST " TRACE

Lineage (full): root

Texonomy

o cellular o1 gall S Click on orgamism name fo getf more information.

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

« Halobacteria

Taxonomy
Browser

Entrez

me Structure

PhC

Search for W lock  Go
Display | 1 levels using filter: | none =l
I Mucleotide [ Protein I _Structure ™ Genome Sequencesr B Fopset [
™ 30 Domains T Domains I (] et BED Expressions ™ Unicense ™ UnisTS T PubMed Cantral
u o ™ map I Linkout I” BLasT I" TRACE

Lineage (full): root

o cellular 01‘gamisms Click on organism nam% more information,

+ Archaea
+ Bacteria (eubactena)
+ Fukarvota (eucaryotes)
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e 1 <l 9
/ Entrez Pubhved e Protein

Taxonomy
Browser
Entrez PubMed

E— for’—‘ as !W\ & lock
Disslay | [1 [levels using filer; none ]

Structure

[0 Mucleotice [ Protein [¥] Structure O Genome Sequences [J [ Popset (]
[J 3D Darmains (] Domnains [0 GEO Datasets [] GEO Expressions [ UniGene [ unisTS [J Pubhied Cernitral
| | [ Mapview [ Linkout [] BLAST [] TRACE

Lineage (full): root
o cellular organisms 33,573 Click on organism nams to get more information.

« Archaea 1341
« Bacteria (eubacteria) 12,611
« Eukaryota (eucaryotes) 19.828

Taxonomy
Browser

[ me

Structure e ax ny Books

Search fory—\ asW\ [ lock
Display - levels using filler: | none
[1 Mucleotice [ Protein [l Structure [ Genome Sequencesl] [ Popset (1
[ 3D Domains (] Domains [0 GEO Datasets [ GEO Expressions ] UniGene [ unisTS [ Pubhed Central
O O [ Mapiiew [ Linkout [ BLAST [ TRACE

Lineage (full): root
o cellular organisms 33,573 Click on organism name to get more information.

+ Archaea 1341
+ Bacteria (eubacteria) 12,611
+ Eukaryota (eucaryotes) 19,828

National Center for Biotechnology Information

National Library of Medicine National Tnstitutes of Health

Structure

jfurl

es NCBl do?

in 1985 as a national resource for  * Assembly Archive
iology information, NCBI creates
bases, conducts research in > Clusters of
nal biclogy, develops software ortholagaus groups
alyzing genome data, and
es biomedical information - all for
inderstanding of molecular
processes affecting human health and

[mesH
SR LM Catelog
roc WA

j—

¥ Coffee Break,
Genes & Disease,
NCEI Handhook

] T Johns NCBI
OMIM D L, L]
Online Mendelian Inheritance in Man " University [Sign In] [Register

Fubhed e FIuEnn cture FhiC

Clear | Zave Search
Lirmits TWCHWDNU TDEtaiIS ]

Display | Titles |show|20 ~|[Sendto  +|

Al 111 ‘ OMIt dbSHP: 15 T OMIt UnisSTS: 18
Iterns 1 - 20 of 111 Page ”1 of & Mext

[T 1: *516636 GeneTests, Links
COMPLEX TV, CTTOCHEOME ¢ OXIDASE SUBTUNIT I, MTCO1

Ol I

¥ [Mfor |cytochrome c oxidase

[T 2: *#316040 GeneTests, Links
COMPLEX IV, CYTOCHROME ¢ OXIDASE SUBTUNIT I, WTCO2

[73: *516050 GeneTasts, Links
CYTOCHROWE ¢ OXIDASE I, WTCO3

M 4: #604377 GeneTests, Links
CARDIOENCEPHATLCMY OPATHY, FATAT INFANWTILE, DUE TCO CYTOCHROME ¢ CHIDASE
DEFICIENCY
Grerie map locus 22913
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f

Entrez

<3 NCBI

Al Datab

P

Johns My NCBI
Hopkins R
Sign In] [Redister]

University
anin

Online Mendelian Inheritance in Man
od pra—— p—

ture PhC

Go | Clear |ZSave Search

= [¥for ["cytochrome c oxidase’|

Lmits | Bsssuion

T Hizton T =dnboard T Detalls ]

| show|20 x|[Sendto  +|
All: 86 | TRt TS TS T ot UniSTS: 14
Items 1 - 20 of 86

M 1: *516030
OMPLEX TV, CYTOCHROME c CXIDASE SUBUNIT I, MTCO1

Display I Titles

Page ”1 of 5 Mext

GeneTests, Links

: *¥516050
CYTOCHROME ¢ OXIDASE I, MTCO3

GeneTests, Links

: *316040
COMPLEX IV, CYTOCHEOME ¢ OXIDASE SUBUNIT IT, MTCO2

GeneTests, Links

4: #604277 GeneTests, Links
CARDICEMNCEPHALOMYOPATHY, FATAT INFANTILE, DUE TO CYTOCHROME ¢ OXIDASE
DEFICIENCY
Grenie map locus 22913

OMIM B i

Online Mendelian Inheritance in Man | University

Pubhed

e Structure OMIM

! de
Search | OMIM B forl Gao | Claar |

[ Limits | Previewindex | History | Ciipboard | Details |

zlshow|20 ~|[Sendto -]

Displayl Detailed
| All: 1

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

GeneTests, Links

Alternative titles; symbols

CYTOCHROME ¢ OXIDASE |; COI
TEXT
DESCRIPTION

Cytochrome ¢ oxidase subunit I (COI of WMTCO1) is 1 of 3 tmitochondrial DINA (mtDINA) encoded subunits (WTCO1,
MTCOZ, MTZO3) of respiratory Complex IV, Complex IV is located within the mitochondrial inner membrane and is
the third and final enzyme of the electron transport chain of mitochondnal cxidative phosphorylation. Tt collects electrons
from reduced cytochrome ¢ and transfers them to oxygen to give water. The energy released 15 used to transport protons
cross the mitochondnal mner membrane. Complex IV 12 composed of 13 polypeptides. Subumts I, IT, and 1T
WTCOL, WMTCO2, MTCO3) are encoded by mtDIA while subunits IV, Va, Vb, VIa, VIb, VIc, VIa, VIIb, VIIc

|nd VITT are nuclear encoded (Kadenbach et al 1983 Shoffher and Wallace, 1995 “While the mammalian Comples|

TV has a complex structure, several prokaryotic enzyme systems have the same catalytic functions, but are much simpler.
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Complex [ Complex [T Complex IIT Complex IV Complex ¥

zZH*
o]

NADH

A TP gynthase
dehydroge nase Fumarate redoctase -
Iite cmesi brang (E.coli) ’ L ) 1 ) (Escherichia coli)
apace z 3 : a4 1 v

Tnner

mitnchondrial

menbrang | R S ] R e P R LR L e > L O N L
-

Mitachonddal

At

o o Q 1 O Q
HADH HY HAD+ z02 ZHY Ha0

Cytochmm ¢ oxidase
Cwyiochoome bel complex (bowine )
{biovine )

HADH dehwdrogenas

E [ NDL [ ND2 [ ND3 | ND4 [ NDAL| NDS [ ND6 |

E [Naufsl | Havsse [ Havuess [ Hautsd [ Hauss | Hauis [ Hauts? | Havss | Nausrl | Haurve | Haues]

Bia [ Huod | HuoB | Moo | HuoD | HuoE | NuoF [ Nuo | MuoH | Nuol [ NuoJ [ Muok [ HuoL [ HuoM [ NuoN |

B/E [ ManC | MARE | Fah | NGOH | Hdns | Nahl | HAhe | NGGE | NAOF | N@hD | WARE | WAhL | HALM | NAud | HoxE | HowF | HoxU | [3611]

Succinate dehsdrogenass ¢ Fumarate reductas: PR
E | 8DHC | 8DHD | SDHA | SDHE
Bia| BdhC | 3dhD | Rdha | BdhE

Fri4 | FrdB FrdC FrdDr

Cytochrome ¢ reductase
EEa[ 18P [ owb [ Gnel

B [ coRi [ QCR2] QCRe [ QCR? [ QCRS | QCRS [QCRLD|
Cyrtochrome © oxidase

E [coxin]

[coxs [ coxt [ coxz [ coxd [coxsacoxse [coxea]coxsr [coxac]coxmalcoxmr[coxmc] coxa }—'—Hcoxfimgoms
Bia[ GYoE | CyoD | CyoC | CyoB | Gyoa L

CoxD | CoxC | Coxd | CoxB

Figure from KEGG Oxidative phosphorylation - Reference pathway (KO)
http://www.genome.jp/dbget- in/show_pathway?ko00190+ko:K02270

1 T Johns NCBI H
OMIM B o mynce
Online Mendelian Inheritance in Man University [Sign In] [Register]
All Datab

Protein

Search | ObdIM

= | for |"cytochrome c oxidase” Go | Clear | Save Search

Limit TF’FEViEWflﬂDIEX THistDry TCI\pbuard TDEtaiIs ]
Displa?|{ itles ~|ghow|20 x|[Sendto  +|

b
All: 86 N\AIM dbSNE: § T Omib UniSTS: 14
.
Items 1 - 20 of 86 Fage ”1 of 3 Mext

M1: *516030
MIM Hel COMPLEX IV, CYTOCHEOME ¢ OXIDASE SUBUNIT I, MTCO1
Onint Help

-

GeneTests, Links
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Entrez

Help
1huf | 1l

Limits |Previewflndex THistDry TCIiprard TDetaHs ]

+ To Search all fields, leave the following boxes unchecked,
¢ To narrow the search, checl the boxes with spectfic fields' names,

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

— | T J——

or use search field tags enclosed in square brackets, e.g. aaa[title].

Search in Field(s): clear | MIM Number Prefix: clear
CTile [ MMmumber [ Allelic Variants [ *  gene with known sequence
gene with known sequence
[ Text I References [ Clinical Synopsis O+ and phenotype
op 2 33
. phenotype description,
[ Gene Map Disorder ™ Contributors 4 molecular basis known
e ) s mendelian phgnotype ot locus,
wromosome(s): clear molecular basis unknown
r other, mainly phenotypes with
r

1M2M3 M4 M5 Fem7 s

il suspected mendelian basis

Fubhied

O O 10/|_,J,1\|_ 121713 14 715 16 || Only Records with: clear
M17 C18@19.720 F21 TM22 TX TY || 7 Allelic Variants
) ) [ Clinical Synopsis
™ mitochondrial I unknown
™ Gene map locus
OMIM
Online Mendelian Inheritance in Man Uniueu‘ity [Sign In] [Register]

Frotein Taxono Omin

| for |"oytochrome c oxidase!] Save Search

GD | Clear

| P Limits | Preview/index THistDry | Cliphoard | Details ]

Lirnit:
Displ

‘Nll 12 | Ot dbSHP: 2 T OMIM UniSTS: 3 E
Items 1 - 12 of 12

M2

M3

s cho 4, chron 6, chy 19

ay | Titles ~lshow|20 x||Sendto x|

Cine page.
Links
*123996 Links
CYTOCHROME ¢ OXIDASE, SUBTUNIT VIIa, POLYPEPTIDE 2; COX7A2
Gene map locus 6ol
125897 Links

CYTOCHEOME ¢ OXIDASE, SUBUNIT VIIa, POLYPEPTIDE 3, COX7AS
Gene map locus 4g22
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2 OMIM
2 L o= Hopki
f':; NCBI Online Mendelian Inheritance in Man ¢ e U:fr.::;’ry

All Datab PubMed MNucleotide Pratein Genome Structure

Search | OMIM for ['cytochrome C oxidase" |- Save Search

-

¥ Lirmits TF’FEViEWﬁIndE}( THiStDry TCIiprard TDEtaiIS 1

Litnits: chromosome 4, chromosome 6, chromosome 19

Entrez Diisplay I Titles Show
Al 11 | OMIM dhSNP: 1 T OMIM UnisTs: 2

Items 1-110of 11

[1: ¥1233
CYTOC ¢ OXIDASE, SUBUNIT VIIa, POLYPEPTIDE 1, COX7A1
Gretie tmap locus [Pyl 2

[2:X123896
CYTOCHROME ¢ OXIDASE, SUBUNIT VIla, POLYPEPTIDE 2; COX7A2
Gretie map locus fgl2

[3: *123557
CYTOCHROME c OXIDASE, SUBUNIT VIIa, POLYPEPTIDE 3, COX7A3
Gretie map locus dgdd

[4: *124088

CYTOCHEOME ¢ QXIDASE, SUBTNIT Vik, COXER
Grerie map locus 199131

OMIM e Lo

Online Mendelian Inheritance in Man Tl University

All Databases PubMed Mucleotide G 12 Structure Taxenomy Qndim

Seatrch | OMIM - forl Go | Cles)

e

W Limits TF‘reviewﬁIndex THistDry TCIiprard TDetails 1

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

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 b Relat ntries
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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(e

=
<> NCBI =7
Al Drataba; Fu d

Fratein m

Sea_rQhIUHiGBnB forl |-

-

" -, -

Limits | Previewindex | History | clipooars | oetais |

DisphylSummary ShowlSod by |Sendt0

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

[C1: Hs42162

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

O2: Hs. 70312

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

Structure

Pratein Genome Struct
SearchIUmGene I ‘

Limits Preview ndex Histary Cliphoard Details

UniGene Hs 421621 Homo saplehs COXTAT

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

SELECTED PROTEIN SIMILARITIES
of & gene.
H. saplens pIrOSHUTA - OSHUTA cytochrome-c oxidase

precursor
R norvegicus pirs13099 - 513099 cytochrome-c oxidase

Comparson of sequences In UniGene with profeing sumnorfed by & compieie genome. The alighments can suggest funciion

M. museuils  spiPEREIY - COXK_MOUSE Cytochrome © oxidase polypeptide Vla-heart, mitochondrial

100.00 % /79 aa
(see ProtEST)
273 STT aa
(see ProtEST)
5333 %/ 75 aa
(see ProtEST)
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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: 19
CytoGenetic map: 180131
UniSTS entry, Chr19 RHS3345 tagiew
Breakdown by Tissue
Hs 421621
blood 0 07111420
bone 13 - 1 /72260
bone marrow 0 0748827
brain 9 - 97933463
connective tissue 0 07107437
adipose tissue [1} 0713879
ear 0 0/16891
liver 0 07209741
pancreas 13 - 3/218173
adrenal gland 0 0/31066
parathyroid 143 - 3/20837
thyroid 18 - 1/54920
pituitary gland 171 W 3717477
placenta 0 07288768
Eye 24 - 97207123
Emhbryonic tissue 10 - 24199222
abdominal cavity 0 0/40397
CENViX 0 0748034
0 07108263
8 27238763
7 - 117134822
1} 07348176
1} 0730298
28 - 67212609
60 - 4 /66626
0 0730370
0 0714868
0720411
212 @ 19/89584
[1} 0795317
[1} 0744598
0 0717168
18 - 1/52804
1] 0 /73960
1) [LER =R
1342 4 1547114677
Liadiazd

Search YniGene \” |@

Limits dex History 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
IIDDHE Mmarrow 0 0748827
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UniGene

G 4
i

FhC

Fubhed Nusleotide Protein Gznome :
- for|| Go | Clear |

Limits | Previewindex | History | Clipboard | Details |

P

UniGene: AnNuganized View of the Transcriptome.

Each UniGene entri\is a set of transcript sequences that appear to come from the same transcription
locus (gene or expressed pseadogene), together with information on protein similarities, gene
expression, cOMA clone reagents, and genomic location.

Species UniGene Entries
Chordata
Marmmalia
Bos taurus (cattle) 37,225
#<)- UniGene My NCBI
= Sign In] [Register
P Muclectide Protein me Structure PMC Books
Al Fields | [ Praview
Chromosorme [
gone 0 lex | History | Clipboard | Details |
k Preview to see only the number of search results.
E."{tm“‘m es use # before search number, e.g., (#2 OR #3) AND asthma.
. G'E:; Description efinitely, click query # and select Save_in My NCBL )
Gene Name es use #search, e.g., #2 AND #3 or click query # for more options.
Keyword
Lib
: P merszmk D Most Recent Queries Time Result
- Mucleotide Accession 03
E:E B huclsatics UD P999[Est Count] 15:03:10 45807
- B |Organism 15:02:57 0
Fratain Sccession P1621[cid] 15:02:00 1
Regtricted Expression
I E;f;'ﬁ;;? ?DD ot ery or View Index:
. Text Word e text box; use the pull-down meflu to specify a search field.
gf‘:’“g b add terms to the query box and flee the number of search results, or click Index to view terms within a field.
oD mRNA Count
All Fields ~ [100:9359 [ Preview |[index |
::”j Click (o] to add a term to the query box.
=) UniGene NCEI
== Sign In] [Redister]

Fubhed Nucleotidy Frotein E ure PRC Taxonomy Books

| for [00:99288 st Count] | [Preview | [Bo] [Blear] save Search
[ e—— ! ' TCI\pboard TDetails W

+ Enter terms and chick Prewiew to see only the number of search results
s To combine searches use # before search number, e g, #2 OR #3) AND asthma
s Click on query # to add to strategy

Search Most Recent Queries Time Result
#28 Search 100:99999[Est Count] 18:14:35 45255
#27 UniGene Links for ONVIM (Select 123995) 18:03.34 2

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 terms to the query box and see the number of search results, or click Index to view terms within a field.

Chek -- to add a term to the query box.

|Est Count
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All Data Fubhied Muc da Frotein Ganome Structure FMC T m
Search I UniGene 'l for |1 00:99999[E st Count] Go | Clear |Save Search
Limits TF‘reviewﬁIndex THistDry TCIiprard TDetaiIs 1
DisplaylSummary jSholeD leDrtby leendtu j |l

All: 45878 ‘ Fungi: 156 T Insects: 1546 T Mammals: 26963 T Flants: 8701
Items 1 - 20 of 45878 Fage ||'| of 2294 et

M1 Zm 43475

Links
Clone Contigl011.F mBIA secquence
Zea maye, 260 sequence(s)
[M72: Zm 43295 Links
Clone Contig393 mEMNA sequence
Zea mays, 470 sequence(s)
[M3: Zm 43196 Links

LOC542276: Ferredoxin I (Fd) isoprotein mEMNA, pFD3
Fea mays, 296 sequence(s)

=2\ UniGene
==

Sign In] [Register

Fubhed MNuclaotide Frotein Genome Structure FhiC

T axonomy Books
- for|1DD:99999[EstCDunt] Go | Clear | Save Search
[ Limits T Presdemnd ex T Histary T Cliphoard T Cetails w
Display | Summary ~snowf20 =[Sorby”=|[Sendto ]

Plants: 8701

— Sartb
All: 45878 ‘ Fungi: 196 T Insects: 1546 T i Crganism

Itemns 1 - 20 of 45878 Taxanonmy 1D Face ||1 of 2294 Mext
[M1: Zm 43475 Link
Clone Contigl011.F mENA sequence
Zea mays, 260 sequence(s)
M2: Zm 43295 Link

Clone Contig393 mEMNA sequence
Zea maye, 470 sequence(s)
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My NCBI

Sign In] [Register

Protezin Structure

Gename

GEMNSAT
GEC Profiles :'I'E.'VIE.'W.I"“"IdE){ T History T Clipboard T Details 1
DSt rany j Showl 20 jl Organism - ISendto j -
Journals |
o MesSH Fungi: 156 T Insects: 1346 T Wamrmals: 26963 T Flants: 8701
> HE&'&?Q%E hs 1-20 of 45878 Page |[T of 2284 nex
1 Ohdla
Ohdlbd 6575 Links
] PhC e secreted protem precursor (SGP3H)
FopSet i ;976
Probe asgypii, sequence(s)
| T Bl ™ ]

My NCBI
Sion In] [Redister

All D atabases "ubhde ! tide Frotein Genome Structure hap Wiewner Un B OhAlrg
= | for Icmf*‘ [gene name] | Clear |Save Search 4
T Preview/ndex T Histary T Clipboard T Details 1

Abaout Entrez Displayl Summary | Showl 20 jl Sendto x|

All: 39 | Fungi: 4 T Marnmals: 9
Itemns 1 - 20 of 39 Fage ||1 of 2 next

Search | HomoloGene

[T 1: HomaloGene:5017. Gene conserved in Fungifvletazaa group Download, Links
H.zapiens coez cytochrome ¢ oxidase subunit 1l
P.troglodytes cosz cytochrome ¢ oxidase subunit 1l
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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., 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 using the Taxonomy link display.
Go back and select the 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 APOL genes are clustered on chromosome 22? From the APOL1 (OMIM
record 603743) link to the UniGene database. Examine the expression profile of the
APOL1 gene focusing on the developmental stage.

Perform a search for those UniGene records with the expression restricted to “adult 17
years older”. Combine the result of the search with the 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 (use truncation
and 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 homolog.

[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. 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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