BIOS 477/877
Bioinformatics and Molecular Evolution

Instructor: Etsuko Moriyama
(School of Biological Sciences)

Spring 2026 | Lecture 2
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Today's topics

> Introduction to Internet Resources
(NCBI, databases)

> Assignment #1
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General Web Search

Google

Google Search I'm Feeling Lucky

+ DO NOT blindly believe what you find on internet (e.g., Google, Wikipedia)!
* Lots of information are incorrect. Misinformation propagates rapidly!
* Always double-check with the original information source (journal articles).

National Center for Biotechnology Information
(NCBI Home)

Welcome to NCBI

NCBI Resources
NCBI Tools

NCBI website BIOS477/877 L2 -4

National Center for Biotechnology Information
(How to start database search)

NIH National Library of Medicine

- Type keywords to start searching, or
' to see all databases, simply click "Search"

Download

Or choose one
from this list -
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Next slide shows all databases available at NCBI

NCBI Databases: Literature

Literature databases are found at the top of the page

e =

Literature

pubmed | PubMed (biomedical literature) Literature databases
PubMed® comprises more than 36 millon ciations for biomedical rerature [0 bmed B sookshelr

from MEDLINE, life science journals, and online books. Citations may include -0V Books and reports.

links to full text content from PubMed Central and publisher web sites.

Featured Bookshelf titles

B Drugs and Lactation Database 3 Characteristics of Existing Asthma
)| (LactMeds) Self-Management Education
e Packages
l Leas BF,Tipton . Byant Stephens .t a

Browse the Bookshelt > Many online books

PubMed Central
Fulbtext journl aticles

Data

Genes Proteins BLAST

Gene sequences and amnotations used as Protein sequences, 3 structures, and ools Atool tofind regions of similarty between

references for thestudy o orthologs for the study of functionalprotein domains bilogical sequences

structure, expression,and evolution and active sites

blastn
" BIOS477/877 L2 - 6

‘ Scroll down to find more databases
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https://www.ncbi.nlm.nih.gov/

k, NCBI’s

ide sequence d

NCBI Databases: Genes and Genomes

is found in “Genomes”

GEO (Gene Expression Omnibus):
microarray & RNA-Seq data

for next-gen sequencing data
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Literature search using PubMed

Click on PubMed link to start the PubMed search

Search NCBI

Literature

[ PubMed

Featured Bookshelf titles

Drugs and Lactation Database
) (LactVed®)

Browse the Bookshelf >

2

Data

Genes

Gene sequences and annotations used as
references for the study of orthologs
structure, expression, and evolution

Comprises more than 36 millon citations for biomedical lterature [N
from MEDLINE, life science jourals, and online books. Citations may include
links to fulltext content from PubMed Central and publisher web sites

Literature databases
Bookshelf

Books and reports

Ontology used for PubMed indexing

NLM Catalog
Books. NLM Collectons

of Existing Asths
Self-Management Education
Packages
eas B, Tipton K, Bryant Stephens T, et a

Proteins

Protein sequences, 3-D structures, and tools
for the study of functional protein domains
and active sites

PubMed
Sclentific and medical abstracts/citaions

PubMed Central
Fulbtextjourna articles

BLAST

A tool tofind regions of similarity between
biological sequences

blastn
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NCBI Databases: Proteins

For proteins, sequences, structures, and domain databases are available

Data

o Proteine « sLasT

Protein sequences & -
structures
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PubMed search: how to start

> (I

@ Start searchi

PubMed® comprises more than 35 million citations for biomedical literature from MEDLINE, life science journals, and online books.
Citations may include links to full text content from PubMed Central and publisher web.

Many online tutorials are available @ NCBI
PubMed Online Training
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PubMed search: result page

10

PublfQed

[ Abstract

[ Froo ruil text

[ Funltext

LI Associated data

[71 Books and Documents
[ Glinical Trial

[ Mota-Analysis

Randomized Controlled
) ol

(o Review

<M3 o z

Display options &%

Page | 1 | orsosso > >

~| Sort order.

<| To see more recent papers,
this needs to be changed
to "most recent”.

18:19(3):e3001165. doi: 10.1371
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PubMed search: search history

Y
PubMed Advanced Search Builder Pu bl&ed

User Guide
Add terms to the query box
All Fields 4
Show Index
Query box

Click the number to see the
sistory ana searcn persis "€SUIT of previous search

o, Download ] Delete

Search Actions Details Query Results  Time

" > Search: bioinformatics 508793  04:42:16

Showing 1to 1 of 1 entries

11
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https://learn.nlm.nih.gov/documentation/training-packets/T0042010P/?_gl=1*1s7h0m6*_ga*NTIwNzI5ODEwLjE2MjMxMDI5MzQ.*_ga_7147EPK006*czE3NjgyNDMwNDAkbzEkZzEkdDE3NjgyNDMxMjEkajUxJGwwJGgw*_ga_P1FPTH9PL4*czE3NjgyNDMwNDAkbzEkZzEkdDE3NjgyNDMxMjEkajUxJGwwJGgw

PubMed advanced search

[ PubMed Advanced Search Builder Publmed

User Guide
Add terms to the query box
All Fields 4 gene prediction
a © New query @ Start searching e
uery box

@ Or show only the number of hits

without viewing the search result
.

History and Search Details L, Download 7] Delete

.
*
Search Actions Details Query .' Results Time
.
# > Search: gene prediction "traaaa 268771 04:45:23
#1 > Search: bioinformatics 508,793 04:42:16
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PubMed search: multi-word query
(continued)

‘ All Fields % gene prediction

Search is done using “gene” and “prediction” independently
= Search for "gene” AND Search for "prediction”

Search Actions Details Query Results  Time

" > Search: gene prediction 268771 04:45:23

Many papers are nothing to do with “gene prediction”!l ’6\

Intersection set of
two search results

Search for
"gene”

Search for
”prediction”

These are the articles that contain two terms, "gene" AND "prediction”

but not necessarily "gene prediction"
BIOS477/877 L2 - 15
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PubMed search: search fields

‘ All Fields 4  bioinformatics X

Default search uses "All Fields" (search is done against texts in all fields)

Results Time

- 508,793 04:42:16

Search Actions Details Query
" >

Search: bioinformatics
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PubMed search: multi-word query

Al Fields 4 gene prediction

¥

Search Actions Details Query Results  Time

# > Search: gene prediction 268771 04:45:23

7
Many papers are nothing to do with “gene predictionll <

BIOS477/877 L2 - 14

14

PubMed search: phrase search

All Fields % gene prediction

Search is done using “gene” and “prediction” independently
= Search for “gene” AND Search for "prediction”

Search Actions Details Query Results  Time

# > Search: gene prediction 268771 04:45:23

J
Many papers are nothing to do with “gene prediction”l <’

Al Fields % | “gene prediction”

Use double quotes to treat multiple words as a phrase

Search Actions Details Query Results  Time

- 1859 04:56:18

# > Search: "gene prediction"

Much smaller number of articles have the phrase “gene prediction”
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PubMed search: search fields (continued)

B bioinformatics x

|

Default search us‘_}s "All Fields" (search is done against texts in all fields)

Results Time

- 508793 04:42:16

‘ Search Actions Details: Query

# > 1 Search: bioinformatics

Use the pull-downgmenu to choose a specific search field

‘ Journal ¢ | bioinformatics

Only the "Journal” field is used to search "bioinformatics”

< B

Results Time

- 17572 05:17:02
’

‘ Search Actions Details Query

" > Search: "bicinformatics"[Journal]

Number of papers found in journals whose titles contain —
"bioinformatics" ("Bioinformatics", "BMC bioinformatics", efc.)
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PubMed search: term translation

Click on">" to see the query detail

Search  Action: Query Results  Time
# Search: bioinformatics 508,793 04:42:16

~ Search: bicinformatics . 508,793 04:42:16 .
Actual queries [Al Fieids] OR (Al Fields] OR " Each provided
9) H Terms] OR (" i M
used for The | .o Ao -biology* (Al Filds]) OR “computationalbiotogy (Al termis
search |_rioasion e O . ifes) > automatically
Transiations e translated /
i i [All Fields] OR Al .
Fiakds] OR “computationa biclogy[MeSH Terms] OR expanded to find
(“computational"[All Fields] AND "biology"[All Fields]) OR more related
“"computational biology"[All Fields] OR "bioinformatic"[All Fields] OR
“bioinformatics"[All Fields) resu'*s

To suppress translation, use ™" ~\ Only "bioinformatics" is searched

#2 > Search: "bioinformatics" 216,575  05:39:19

S et qam No transiation is done
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PubMed search: complex query

[Task]

Find all articles about "gene
prediction"” published in journals that
have "bioinformatics” in their titles

I:> Involves combining two searches:
1. "gene prediction" —l Find

2. "bioinformatics" in Journal title 1n2

This search requires a
complex query

BIOS477/877 L2 - 20
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How to create a complex query

\
PubMed Advanced Search Builder Pul bWed gov

User Guide

Add terms to the query box
All Fields 4 "gene predication” > %
Show Iride
Query box (_— -

“gene prediction”

First query is added
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How to create a complex query (continued)

PubMed Advanced Search Builder PubWed gov
User Guide

narems e ey Second query
By [pr— x

The second search is limited to "Journal” field (g
R Add with OR

"gene predication” X
The second query can be added by using AND,
OR, or NOT operator (AND is chosen)

-

Add with NOT

Query box

(*gene predication") AND ("bioinformatics"[Journal]) X

To search articles about “gene prediction”
published in journals that have “bioinformatics” in their
titles (e.g., “Bioinformatics”, “BMC Bioinformatics)

BIOS477/877 L2 -22
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How to combine multiple searches

PubMed Advanced Search Builder Pu b[&ed

User Guide

Add terms to the query box

A complex search can be achieved by re—
Querybox combining multiple searches using
search history

(Hismry and Search Details o, Download  i] Delete

Search Actions Details Query Results Time
#2 > Search: "bioinformatics"[Journal] 17,577 08:13:29
# > Search: "gene prediction" 1862 08:13:13
\ ©, Y,
H BIOS477/877 L2 -23
Click here
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How to combine multiple searches
(adding the first query)

PubMed Advanced Search Builder Pub[med

User Guide

Add terms to the query box

Show Index

Add to History v

Query box

"gene prediction”

Add the first search query

o, Download  {i Delete

History and Search Details

Search Actions Details _Quej Results  Time

#2 Add query pformatics” [Journal] 17577 08:13:29

" @—) Delete b prediction" 1862 081313

Create alert BIOS477/877 L2 - 24
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How to combine multiple searches

(adding the second query)
PubMed Advanced Search Builder Pu bmed

User Guide

Add terms to the query box

Show Index

Qi —
("gene prediction”) AND (“bioinformatics"[Journal]) e ' Add to History v

Combine two searches

Add with AND x

History and Search I} o, Download  {iij Delete

Add with OR
Search Actions D{ Add with NOT (T WD
n (D> D lormatics”[Journal] 7577 0813:29
" Create alert jprediction” 1862 081313
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How to combine multiple searches
(search result)

Find articles about “gene prediction” (#1)
* published in journals (#2)
« that have “bioinformatics” in their titles (#2)

History and Search Details o, Download  {ifj Delete

Results Time

]
Ea

Search Actions Details Query

#3 > | search: ("gene prediction") AND ("bicinformatics”[Journal]) 78 0816112
#2 > Search: "bicinformatics"[Journal] 17577 08:13:29
# > Search: "gene prediction” 1862 08:1313
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NCBI global database search
(how to start)

SearchNCBI [srosopnia ?
Start a global cross-database search

Literature

PubMed Literature databases
h i for biomedical literature Bookshelf

from MEDLINE, life d online b Books and reports

links to fulltext content from PubMed Central and Dubhsher web sites.

MesH
Ontology used for PubMed indexing

Featured Bookshelf titles
NLM Catalog
B Drugs and Lactation Database 3 of Existing Asth Books, M GCollections.
(LactMed®) Self-Management Education
Packages PubMed
o Scienifc and medical abstracts/ciations
Leas BF, Tipton K, Bryant Stephens T, et al.

PubMed Central

Browse the Bookshelf > Fulbtextjournal artices

Data

Genes Proteins BLAST

Atool to find regions of similarity between
biological sequences

Gene sequences and annotations used as Protein sequences, 3-D structures, and tools
references for the study of orthologs for the study of functional protein domains
structure, expression, and evolution and active sites

blastn
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NCBI global database search

(search results across all databases)

Results found in 34 databases.

TaxoNoMY Won thz belpiutr 4w

Drosophila (fruit fies) - lies, genus
Searcs 5

Drosophila - basidiomycetes, genus
Searen (i42001351)

Literature Genes Proteins
Bookshelf Gene Conserved Domains <D
MesH m s=o0 Seapch results fOI" Identical Protein Groups. [ .04a521 3
N Gstton 2> ccor .

PubMed Homol Pf‘Ofelﬂ al Protein Family Models oD
PubMed Central Popsat o Structure
Genomes Clnical PubChem
Assembly 52 1 ClinicalTrials.gov 5 BloAssays .00 3
BioCollections > Clinvar s ) Compounds @
BioProject dbGaP [ ) Pathways <
Search results for @

e < ] pNA sequences -
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Nucleotide database search
(search result page — #1)

Nucleotide Ncteonde 3 drosophila E=r)
Groato alert_Advancod

B [ ——
Vur'lous filters to obfcun femmr—
subgroups of the search result s

Was s nept

Drosophila (rut fles)- fies, genus
Soarch (a7215)

I~ Obtain only mRNA sequences e
Database: Select ]

tems: 1 to 20 of 3683748

Search details

ME_Combo 2020 Dpon M 20191212 1

1. sequence -

Accossn: oo 1 G121

tig: contio_2038,
(32 0p Inear DNA Rocent activity

"" Obtain only sequences fr'om
mitochondrion, chloroplast, ooe.e s

my Q crosophils (3683748)

Entrez Dirct: E.utltes on the Unix

Cost

Holp

( e Vlew in different formati= oy

efe. BIOS477/877 L2 -29

Nucleotide database search
(search details)

Nucleotide Noceoise [ drosophila =
Groato ot Advanced Holp

- 20perpage - Sor by Defaut order - Sond fo:~  Filtrs: Manage Fiers

Rosults by taxon
Top Organisms [Tre

Oroscphl melancgaster 1317050)
Drosophia simulans (195910)

Do e 06550

S
Drosophil (e nes- e gers oo sarssse 05620,
o=y R e

Find related data B
Database: salect B

Htoms:

Shows how search is actually done. (...

. = =» Check this when unexpected EESEEEE%E ;g:g:gggg &
“  search results are suspected. rotophitalall Fiewds]

Seareh

Genflank FASTA Graemics

contg: conti_2038.

Rocont activity

Rl Q crosopni (3683748)
Gustom range.

[ Enrez Diract:E-uitas on the Unix
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Gustom rang.
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Nucleotide database search
(problem?)

Nucleotide database search
(Advanced search)

Nucleotide uctootse [ drosophil
e < =
These groups of organisms were found. Resuls by axon g
Top Orgariem ()
Does it look fine? - Drosopnta st (195010, 7
DrosophIa (ot res) . sorcs Drcecpnia nanesste (35020

RNA(1.134478)
» Drosophila - basidomyostes, genus
Soarch (b02091351)

To solve this problem, we can Datbine: suct B

et use Advanced search page

Homs: 11020
S Deniostonuspondarosa st ME_Cambe. 2020 Dzon M 20191212 1. e genama shotoun oanton] o

s (Dot foramisel o
Toeraet o tear A ) Bt At
ety e s B
" contig_2038,

2. 29,601,432 bp linear DNA Recent activity

S | BeE—. = Q drosophila (3683748)

byl Dendrostonus ponderosa isolate FM_Cormbo. 2020 Dpon_F_20191213_1, whol genome shotgun & 511oz Dieck Extlies on e e

3. sequence
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Add the search result fo the
history (to see only the Pl
number of hits)

Nucleotide Advanced Search Builder e
e
i
e S
B o ) Blosemme -
Choose a specific search field | 2 .. .covon
Buidor G
AN Fields @ drosophila E‘C/RN Number ‘Show index list
A0 @ Anidde e T ‘Show index st
Gans Narse
B ot otis i .
=3 " e Click the number
Koperd to see the result
Perform the search, or Organiam - Dounload hisry Glarisery

Page Number
Primary Accession ., Momsfound  Time
oy Oetet] a3ran 17.4249

“Title" field corresponds to
the DEFINITION line
(not reference titlesl)
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Nucleotide database search
(Advanced search for a specific field)

Nucleotide Advanced Search Builder

Use the builder below to create your search

- Clear
Organism is chosen as the search field
Sy
Organism. @ drosophila Show index list
w08 Alrs ® Show ndexts
2 sssonision
History Dourioad istory Clar history
Search Addtobuider auey s i | e
1 A Seachdrosophin(Organiem] s reser
# Add ‘Search drosophila 3683748 17:42:49

#2: search of drosophila in [Organism] field
#1: search of drosophila in [All Fields]

Notice the difference in
the numbers of hitsl!

BIOS477/877 L2 -33

RefSeq (977,375)
Customize

33

How to download the search result

Nucleotide Ncleotte[J drosophilalOrganism] L)
B . i

cwiden maneod Click on "Send to" link to download the results
Species. ‘Summary ~ 20 per page » Sort by Default order ~ Filters: Manage Filters
il 6190531)
Fungi(3) © Complete Record R
Customize tems: 1 to 20 of 3212558 Coding Sequences Rasults by taxon
Woleculetypes Gene Features Next> || Last>» | 10P Organisms [Tree]

genormic DNARNA (853,703) Drosopria simulans (1

Drosophia melanagaster (1317059)
910)

MRNA (2.245.245) Save The Eéarch 2014 Choose Destination Drosophla secheka (65
RNA(06) 3 oFie Clipboard Orosoptia ananassae (35620)
Cusomas result to a file ™ i ectons Drospti paudoosars (17610

Al other taxa (1439765)
Source databases

INSDC (GenBank) 2231
RefSeq 977,375)
Customize

GenBank FASTA Graphics PopSel

Download 3800432 items.
UNVERIFIED: Drosophila annuim) v Summary
Format

2733 bp near DNA GenBank related data =
Sequence Type 1+ ceaosn] (Sommary_B)—>|  Gongank (full)  pase: select B
Nuceasda 1650724) Toonomy
EST (1,209,884) GonB: EASTA G PopSel Sort by
GSS (351,950) senBank FASTA Graphics PopSe|  Default order a8
Gonetic NVERIFIED: Drosophia fawepioy ~ Create File
o 3721 bp ncar ONA INSDSeq XML h dotals E
Mot 1415 R IO G 02 TinySoq XML et 8
Tonomy sophila” [0rganism] OR
‘Sequence length GenBank FASTA Graphics PopSet peattiapae sophila” [Organisn]
Cusiom g, Accession List
Reloase date 'UNVERIFIED: Drosophila Gl List
Cuson range. 4565 bp linear DNA GFF3 = Soomon
Accsssor WZSS95.1_ G 2086084601
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Nucleotide database search
(search result page — #2)

Nucleotide Ncoice 3 drosophila[Organism] { oarch |

Crsto . Adancsd oo
Spocies. S . 18ge Filters
wmas 11005 €= Compare these numbers to slide 31.
Fungi(3) N q q 1t g
G " Now only Animals (and 3 from fungi) are listed. "
omseipes . ) mlanogestr (1317059
enomic ONARNA (653.703) 3 fungal species have Drosophilaas the genus name lasimulans (195910)
21521 PN hila badiaand by . PPN Ia secheia (96590)
g
Customize - -t an a-an L 4 - g Urosopnita pseudoobscura (77610)
I oo Riortva 140076
ource datanases GenBank FASTA Graphics PopSet More.

INSDC (GenBark) (2.231.914)

UNVERIFIED: Drosophila annulimana notum-like gene, partal sequence

2 7530plnear DA Find olated data B

Sequence Type Accession: MW430001.1 GI: 2086094603 Database: Select B

ot 1 580724

EsTamaty Gonnk EASTA Gaptis Pl

Gonec UNEREED

t'nmp:m:em o 3. 721 bp linear DNA Search details g

Pl 12724 L . Corosopnita organisnl OF
This is also different from the “Drosophila” (Organisn] 0%

‘Sequence length GenBan " ‘Drosophila” [Organisn]

ustom range. ile” H H

Cusom g e, Se€arch details” shown in slide 31

Release date e

Custom range. 4. 565 bp linear DNA Search Ses more.

Accession: MIN429989.1_Gl: 2085094601
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AccessIon

REFERENCE
AUTHORS
Timie

Bl Resources

Nucleotide Nucleotide

GenBank entry: Web view

HowTo

Advanced Help

Current format Sondto:+

Change region shown o

Drosophila simulans or22a gene for odorant receptor 22a and or22b gene
for odorant receptor 22b, strain MO

GenBank FM212179.1
FASTA asanbi

Customize view. a

Change the output format to FASTA Analyz this sequence
RunLAST

Pekprners

o Sacuanco Fosiss

Find n this Sequence

it This is genomic DNA.
™42 mRNA entries are indicated by 'mRNA'.

Articlos about the Dsim\GD23102  *
gene

Metazoa; Scdysozoa; Arthropoda; Hexapoda; Insecta;
/gota; Neoptera; Endopterygota; Diptera; Brachycera;
Mascosorpha; Ephydroidea; Drosophilidae; Drosophila; Sophophora.

Asecond-genaration assembly of the
Drosophia simuians ger (Genome Res. 2013]

1 Evoluton of genes and genomes on the
Aguade 1. Drosophia phylogeny. Nature. 2007]
Nucleotide and copy-nurber polymorphisn at the odorant receptor

enes 0r22a and 0 ophila nelanogaster Seeal.
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GenBank entry: tool |

Nucleotide

Nuceotde
Advanced

GenBank + Sendto: e

Drosophila simulans or22a gene for odorant receptor 22a and or22b gene
for odorant receptor 22b, strain MO
GenBank: FM212179.1

EASTA Gaptics Submit the sequence directly to
o BLAST, Primer-BLAST, etc. for
Ratans further analaysis

Locus
DEFINITION Drosophila simulans Orsa gene Ior OGOFant FeCepeor 4ca ana Oresd
for odorant. zecepkor 32, strain

ACCESSION  FM212175
VERSION  PM212179.1
KEYWORDS
SOURCE  Drosophila simulans

ORGANISN Drosophila similans

Eukeryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;

lopterygota; Diptera; Brachycera;
Husconorpha; Ephydroidea; Drosophilidae; Drosophila; Sophophora.
REFERENCE 1

AUTHORS  Aguade,

TTLE. eleotide and copy-nusber polymorphisn at the odorant reseptor
nes 0r22a and 0r22b in Drosophila melanogaster

ist

Help
Change region shown &
Customize view g
Analyze this sequence =

Run BLAST
Pick Primers

Highiight Sequence Features

Find n this Sequence

Articles about the DsimGD23102  *
gono

‘Asecond-generaton assembly of the
Drosophia simulans ger (Genoma Res. 2

Evoluton of genes and genomes on the
Drosophia phylogeny. [Nature. 2007]

Seeall
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Prerygota; Neoptera; Endopterygota; Diptera; Brachycera;
Musconorpha; Ephydroidea; Drosophilidae; Drosophila; Sophophora.
REFERENCE 1
AUTHORS  Aguade .
TITLE  Nucleotide and copy-nusber polymorphisn at the odorant receptor
genes 0r2za and 0r22b in Drosophila melanogaster
JOURNAL  Mol. Biol. Evol. 26 (1), 61-70 (2009)
PUBMED 18922763

SOVRMAL  Submitted (22-NG-2008) Aqusde M., Genetics, Universitat de
accelone, Disgoral 63, COEE, S5RDn . 2
Famonss Location/qualifie The sequence is partial
“orosopnite simians” ON the 5 (<) and 3" (>)
nonic oA
ends

gene

“Tgene=roraza"
ES N8, 491,552, 1190,1057. 1614, 1674..1042)
Exon-intron structure
(4 exons, 3 introns)

/db_xrof="InterPro: IPROD4LL
/db_xref="UniProtKB/TrEMBLI BAC

GenBank entry: sequence features

Drosophia simulans ger (Genome Res. 2013]

Evolution of genes and genomes on the
Drosophia phylogeny. Nature. 2007]

Seeal.

Reforence sequence information

RefSeq aliemative spicng
Se0 2 eference MRNA sequence spice
23102 gene.

Mnre about the Dsim\GD23102 3

us‘mw;mamz
R Known As bsmws01_GOZ31C2,
Dsim,

Related information B
Geno.

Protein
Publed
PublMed (Weighied)

Taxonomy
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Prorygota; Neoptera; Endopterygota; Diptera; Brachyc
Muscomocpha; Behydroldea; Drosophilidacs Drosoghila; Sephoshora.
REFERENCE 1
AUTHORS  Aguad
TITLE  Nucleotide and copy-nusber polymorphism at the odorant receptor
genes Or2za and 0r22b in Drosophila melanogaster
JOURNAL Mol Biol. Bvol. 26 (1), 61-70 (2009)
922763
REFERENCE 2 (bases 1 to 4518)

JOURNAL  Submitted (22-AUG-2008) Aguade N., Genetics, Universitat de
Barcelona, Diagonal 645, 08028, SPATN
FEATURES Location/Qualifiers
e 14511
/organisme"Drosophila simulans”
/mo]_type="genonic DNA"
gene

+1614,1674..1742)

Find the corresponding
protein sequence

/product="odorant. recetor 220
/protein_ide"ca

/db_xret="G0;
/db_xref="TnterPro: IPRO0I117"
/db_xref="UniProtKB/T<ENBLBA075T"

GenBank entry: related information

Drosophia simuians ger (Genome Res. 2013
Evolution of genes and genomes on the
Drosophia phylogeny. Nature. 2007]

Seeal.

Reference sequence information
RefSeq altemative spicing
2 reference mRNA sequence splice
ihe Dsim\GD23102 gene.

More about the Dsim\GD23102 @

DSmIGD23102 ger
Ko Knoun s: Demwsii_GOZ3102
Dsim,
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£ NCBI Resources

Nucleotide Nucleotide B

GenBank ~

Drosophila simulans or22a gene for odorant receptor 22a and or22b gﬁe

GenBank entry: downloading CDS

Change region shown 8

for odorant recentor 22h. strain MO
ssancrzizies  Coding sequence (CDS) Complete Record Y

FASTA  Graphics can be extracted oggﬂzg': eS:til:::ces
col®

Locus 212179 4518 bp DA o
DEPINITION  Drosophila simulans or22a sone for odorant feeepior
gene for odotant receptor 325, sveain KO-

ACCESSION  FM212179
VERSION  P212179.1 Format

XEOMORDS  FASTA Nucleotide ||
SOURCE  Drosophila simulans

ORGANISH Drosophila simulans FASTA Protein R
Pukaryota; Hetazoa Bodysozoa; Arthropoda; Hexa
Ptorysota; Neoptera; Endopterygota; Dipter

exapota
Tascorpier sompereiden; oeescpmiiisecs o BOTh nucleotide and
!

Download features.

Analyzo this sequence
RunBLAST

Pick Primers
Highight Sequence Features

Findin this Sequence

Articles about the Dsim\GD23102 ~ ~
geno

Asecond-generation assembly ofthe
Drosophia simulans ger (Genome Res. 2013]

oy e, protein sequences can e ]
T Vemesisia and copp-owbes pobyorshisn t &
e e mne et i s mimees D downloaded soost
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Pterygota; Neoptera; Endopterygota; Diptera; Brachycera;
Huscosorpha; Ephydzoidea; Drosophilidee; Drosophila; Sophophore.
REFERENCE
i
TITE  Nucleotide and copy-number polymorphism at the odorant receptor
genes 0r22a and 0r22b in Drosophila melanogaster
JOURNAL Mol Biol. Evol. 26 (1), 61-70 (2009)
PUBNED 18922763
REFERENCE 2 (bases 1 to 4518)
AUTHORS  Aguade M.
TITE  Direct Submis
JOURNAL  Submitted (22-AUG-2008) Aguade M., Genetics, Universitat de
Barcelona, Diagonal 645, 08028, SPATN
FEATURES Location/Qualifi

s €— Click on the specific feature (gene, CDS,
@ €— exon, etc.) to extract a specific region

Jcodon_start=l
/product="odorant. receptor 22a"
Iprotein 11
/db_xref="on:B4Q751"
/db_xrot="TnterPro: IPRO041L
/db_xref="UniProtKs/TrENBL,

GenBank entry: extracting sequences

Drosophila simuians gor (Ganomo Res. 2013]
Evaluton o ganes and genomes on the
Drosophia phyogeny. Nature.2007]

Seaal.

Reference sequence information
RefSeq altemative spicing
Ses 21 A scueco slcn
variants for the Dsim|GD23102 ger

More sbou the Dimic02102 =

DanGD2302g:
oun As:Deimy01_GD2312

Related information
Gono

Protein
PubMed
PubMed (Weighted)

Taronomy
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GenPopt - Send tor -

odorant receptor 22b [Drosophila simulans]
GenBank CARTa116.1
dentcal Proteine  FASTA  Graghics

GenPept (translated GenBank) entry

Change region shown -

Customize view -

Analyze this sequence

Eukaryota; Hetazoa: Ecdysozoa; Arthropoda; Hexapoda; Insecta
Pterygota; Neoptera; Holometabola; Diptera; Brachycera.
Huscomorpha; Ephydroidea; Drosophilidae; Drosophila; Sophophora.

REFERENCE
AUTHORS  Aguade, M.
THLE . Nucleoide and copy-number polymorphisn at the odorant receptor

o
Genes 0r23a and 07370 in brosopnila melanogaster

dqumaL Holl Blol Vol 26 (1), 61776 (2009 Find Conserved Domains

REFERENCE 2 (resiaues 1 <0 397)
AUTiORs  Aquade !
TMeC blvect Sibm
JOURNAL  Submitted (23-AUG-2008) Aguade M., Genetics, Universitat de
Barcelona, Diagonal 645, 08023, SPAIN
FEATURES Location/ouatifiers

protein

Region

sermon sterant '"Find th "
VERSION rorte.1 in € Cor

sesance

DNA sequence

Related information
-
GOD Search Rosults

Conservad Domains (Concise)

Gonserved Domains (Full)

Recent activity.
[ odorant receptor 220 [Drosophila
Simutans) —

i Liks or Nucieoco (Select

218317908) (2) .

horant oo 326 a0 o5 e

Qe
ophia simulans o222 gen
]

odorant recepor 225 [Drosophila
metanoaasion
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FASTA sequence format

> FASTA: a standard format used in many programs

@AK55030.1 glycoprotein coupled p [Human irus 5]
MTPTT" VFTDVLNQSKPVTLFLYGVVFLFGSIGNFLVIFTITWRRRIQCSGDV

YFINLAAADLLFVCTLPLWMQYLLDHNSLASVPCTLLTACFYVAMFASLCFITEIALDRYYATVYMRYRP
VKQACLFSIFWWIFAVIIAT! MTDYDYLEVSYPIT! AFVIPLSVISYCYYR
ISRIVAVSQSRHKGRIVRVLIAVVLVFIIFWLPYHLTLFVDTLKLLKWISSSCEFERSLKRALILTESLA

FCHCCLNPLLYVFVGTKFRQELHCLLAEFRQRLFSRDV. RVS
QIIP

= A sequence begins with a description in a single line,
followed by lines of sequence data

In the description line, up to the first space is usually
considered as the sequence ID

The description line is distinguished from the sequence
ata by a greater-than (>) symbol
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DNA sequence databases

» INSDC: International Nucleotide Sequence Database
Collaboration

= GenBank: NIH genetic sequence database
= ENA: European Nucleotide Archive
= DDBJ: DNA Data Bank of Japan
» Data are shared among the three databases
> They share the accession numbers!

» They use different formats
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Variation of FASTA format

[Single sequence FASTA file]

>P29627 . "
. [Al FASTA file]

KETFAHLSELHCDKLHVDPENFKLLGNVLVIVLSTHF >HBB HORSE

AKEFTPEVQAAWQKLVAGVANALSHKYH =

[Multiple sequence FASTA file]

>AB3_RORSE >HBA_HUMAN
>HBA_HUMAN >HBA_HORSE
AEFTPAVHASLDKFLASVSTVLTSKYR
>HBA_HORSE >GLBS_PETMA
- eI I LVKFFT
TADTV

NDFTPAVHASLDKFLSSVSTVLTSKYR
>GLB5_PETMA
PT

YFKVLAAVIADTVAAGDAGFEKLMSMICILLRSAY BIOS477/877 L2 - 44

DNA sequence databases: identifier

GenBank (DDBJ) format

4 bp e linesr 500 26-70-2016

+ Even within the same database, ID or LOCUS
may change between versions.

» Accession numbers (AC or ACCESSION) are

o permanent.

EMBL format

beta-iixe globin
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DNA sequence databases: format

EMBL format GenBank (DDBJ) format

25 bp ar ROD 26-708-2016.

i tor beta-iixe

For the same sequence entry:
+ ID vs.LOCUS:
- not required to be the same between
databases.
» Accession numbers (AC, ACCESSION):
-> are the same among databases.

216220 (1992,

o627
MR TGRSV TS LCLAVMDNL KB AL
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Protein sequence databases

> Protein Databases

= UniProt: The Universal Protein Resource
=> Collaboration between:
o European Bioinformatics Institute (EMBL-EBI)
o Swiss Institute of Bioinformatics (S1B), and
o Protein information Resource (PIR)

= UniProtKB: UniProt Knowledgebase
=> Comprehensive resource for protein sequence and annotation data
= One of UniProt databases
=> Contains two sections:
o Swiss-Prot (manually annotated and reviewed)
o TrEMBL (automatically annotated and NOT reviewed)
Protein databases have more information than DNA databases

(functions, domains, superfamily, cross-references, etc.)
BIOS477/877 L2 -48
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https://www.ncbi.nlm.nih.gov/genbank/
https://www.ncbi.nlm.nih.gov/genbank/
https://www.ebi.ac.uk/ena/browser/home
https://www.ebi.ac.uk/ena/browser/home
https://www.ddbj.nig.ac.jp/index-e.html
https://www.ddbj.nig.ac.jp/index-e.html
https://www.uniprot.org/
https://www.uniprot.org/
https://www.ebi.ac.uk/
https://www.ebi.ac.uk/
https://www.ebi.ac.uk/
https://www.sib.swiss/
https://proteininformationresource.org/

Protein sequence databases: format

UniProt format (similar to EMBL format; used by all protein databases)

— Protein family information

Cross-references to other
databases

(DNA, domain, etc.)
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Sequence format converters

* Readseq @ phylogeny.fr
* SEQRET: Sequence Format Conversion @ EBI
¢ Readseq @ mafft website

¢ Format Converter @ lanl.gov

[More on the course website, Links page]
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UniProt Web interface

Accession # I Entry name ¢

Swiss-Prot entries are manually
annotated (high quality)

TrEMBL entries are only computationally annotated.
Family & Domains After careful review, TrEMBL entries will be moved to Swiss-Prot.,

Q5EBL1 - Q5EBL1_MOUSE

Protein’ | Globinb3

Aminoacids | 147

Gene' | Hbb-bh1

Organism' | Mus musculus (Mouse)

Q @ @ < Downiod
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Sequence analysis tools on the Web

* NCBI Sequence Analysis Tools (BLAST, etc.)

* EBI Bioinformatics services (InterPro, etc.)

e ExPASy: SIB Bioinformatics Resource Portal

* Max-Planck Institute Bioinformatics Toolkit

[Many more links are available on the Course
website, Links page]

51
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Assignment #1 — Jan 22 due*

> Download the assignment file from Canvas
=  Go to “Assighments” page
= Open “Assignment 1”
= Download the file “Assighment1.docx”
» Wirite your answers in the Assignment 1 file
» Submit your assignment file to Canvas
= Go to “Assignments” page
= Open “Assignment 1” and submit your file

WARNING!!

Once you click on "Submit" button, you cannot delete/change/add file.
But you can resubmit your assignment file(s) multiple times.

*Each assignment is due at 11:59 pm on the specified date.
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https://www.uniprot.org/uniprotkb/P69905/entry
https://www.phylogeny.fr/one_task.cgi?task_type=readseq
https://www.phylogeny.fr/one_task.cgi?task_type=readseq
https://www.ebi.ac.uk/jdispatcher/sfc/emboss_seqret
https://www.ebi.ac.uk/jdispatcher/sfc/emboss_seqret
https://mafft.cbrc.jp/alignment/server/cgi-bin/readseq.txt
https://mafft.cbrc.jp/alignment/server/cgi-bin/readseq.txt
https://www.hiv.lanl.gov/content/sequence/FORMAT_CONVERSION/form.html
https://www.hiv.lanl.gov/content/sequence/FORMAT_CONVERSION/form.html
https://www.ncbi.nlm.nih.gov/guide/sequence-analysis/
https://www.ncbi.nlm.nih.gov/guide/sequence-analysis/
https://www.ebi.ac.uk/jdispatcher/sfc/emboss_seqret
https://www.ebi.ac.uk/jdispatcher/sfc/emboss_seqret
https://www.expasy.org/
https://www.expasy.org/
https://toolkit.tuebingen.mpg.de/
https://toolkit.tuebingen.mpg.de/
https://toolkit.tuebingen.mpg.de/
https://toolkit.tuebingen.mpg.de/

