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Finding and Exporting Data

Not sure what tool to use to find and export data? BioMart is used to retrieve data for
complex queries, involving a few or many genes or even complete genomes.

BioMart

Answer key
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1. BioMart basics

BioMart is a biological data mining tool. It allows users to look up specific data of different
types using a user friendly interface, just with a few click you can perform complex queries
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across organisms. In brief, to set up a query you need to apply “Filters” and declare
“Attributes”, which are the reported data fields. The results can be visualized on screen and
also and download in different file formats, e.g., HTML, XLS. To call the script, in addition
to the web graphical user interface (GUI), you can also use web services, Perl APl and the
URL.

These are the different data types available from BioMart?:

Genes: gene metadata, predicted molecular and
v CHOOSE DATABASE bioinformatic information, sequences

VectorBase Genes

VectorBase Variation Variation: Single Nucleotide Polymorphisms, SNPs
VectorBase Expression

Expression: Transcript data

2. How to use the tool and interpret its output?

a. Quick start

VectorBase

Bioinformatics Resource for Invertebrate Vectors of Human Pathogens

ZIKA ABOUT ORGANISMS DOWNLOADS TOOLS

Apollo

Welcome to VectorBase!

BioMart

Go to BioMart (from the Tools navigation menu or from the organism pages)
Choose the Genes database
Select Anopheles gambiae dataset (or gene set)

Perform a query selecting “Filters” to ask for protein-coding genes:
- Filters -> gene -> gene type -> protein_coding

' BioMart Genes database works with all VectorBase genomes except with Anopheles
sinensis (China) and An. stephensi (Indian). Based on data availability, only a subset of
specie is available for the Variation and Expression databases.
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Click on “Count” (gives total of hits) and on “Results” (shown the hits). Notice that
out of the 13763 genes in the genome of Anopheles gambiae, 13024 are coding
genes. By default the table shows only 10.

? New || @ Count | B Results

Refine your query with an ID list. Filters -> gene -> Input external references ID list
(type, paste or upload file): AGAP013149, AGAP012985, AGAP012982, AGAP001162,
AGAP001161, AGAP002462, AGAP006126, AGAP010089, AGAPO07548,
AGAP002443, AGAP002444

Select “Attributes” to obtain the following gene metadata

- Attributes -> Features -> Gene -> Ensembl -> Gene name -> Gene description

Click on ‘Count’ and ‘Results’

Export results to -> File -> XLS -> GO

2 New || [l Count | |l Results

HIML __
Csv
Dataset 11 / 13763 Genes Export all results 1o File $ TSV
Em XLS

Anophales gambiaa ganes
AOAMmE

BType. protein_coding
Gana stable |1D(s) [e.g.
AGAPO00002]: [1D-list
sracifiadl

iene stable |1D
Transcript stable 1D
Gene name

Gene description

b. Sample queries

Sample query #1

10 § rows as HTML 5

Unique results only

-Gmt ﬂ.lhh ID

| Transcript stable ID | Gene nama

AGAPOON 181 -RA GPROPE
4

GPROP11

| Gene description
| lang wavelength sensitive opsin [Sou
| bang wavelength sensitive opsin [Sou

pteropsain [Source VB Community Ani

| pteropsin [Source:VB Community Ani

long wavelength sensitive opsin [Sou

| ultraviolet wavelength sensitive opsin

ultraviolet wavelength sensitive opsin

How to export sequence of your genes of interest?

| AnT-liki: sensitivity opsin [Source:VB

1. Create a text file (*.txt) with these gene ID’s: AGAP001856, AGAP008288, AGAP004261
AGAP006376, AGAPOO5655. A sample file provided in the tutorial’s page.

2. Go to BioMart.
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3. Choose “Genes” as your DataBase and A. gambiae as your “Dataset”.

4. Click on “Filters” -> Gene

5. Click on the check box for “Input external references ID list”. By default you get “Gene
stable ID(s)” in the drop down menu. Click on “Choose File” and upload the text file from
step 1 or type/copy the gene IDs in the box provided.

6. Click on “Attributes” -> Sequences -> SEQUENCES

7. Select “cDNA sequences”.

8. Click on “Count” and later on “Results”. You have selected 5 out of the 13,763 A. gambiae
genes.

9. By default the output is in FASTA format. Click on “Go” to download the results.

Dataset 5/ 13763 Genes Export all resultsto | File FASTA S ||
Anopheles gambiae genes S @ Go
[ﬂgamF‘d} Email notification 1o
Filters Wi H FASTA 5 Uni It |
ey 10 rows as niquea results on
Gene stable 1D(s) [e.g. N il q 4
AGAPOD0002]: [ID-list
specified] >AGAP006376 | AGAP006376-RB
At ATGAACATGGAATTCCAACCCTTGCCGCCGGTGTCGACGATGAACATTGGGCCAC
CCETCCCCATCGCCCCACATCCAGATCCTCTCGAACGETCCGAACGEGCAGCGGETC
Gene stable ID GGGGCTGGCGGETGGCGGTGGACCCGGCGGCGGCCACARATGGTATGGGCAATCAGE
Transcript stable ID CACAGTCAGCTTCTGEEECCEGATGCCACCACCGAGCATCCTTCCGATCGGTATGC
cDNA sequences CAGCAAGTTGTTCACAACTTGCAGCATCTTACGAATGTCGGTGGACTCGGCATGE
ARCCCOCGCAGCAGCAGCAGCAGCAGCAGCAACAGCAGCAGCAACARCARCAACAGC

Sample query #2

How to find all the homolog genes for your family of interest?
1. Go to BioMart. Choose genes as your database and A. aegypti as your dataset.

2. Click on Filters and expand the “Protein domains and families” section. Check the box
“‘Limit to genes with these family or domain IDs”, select InterPro ID(s) and type
“IPR004117"? in the provided box.

2 You can obtain this information in the Genome Browser from your gene of interest under
Transcript-based displays > Domains & features. Use the InterPro accession in the InterPro website,
https://www.ebi.ac.uk/interpro/ . IPR004117 comes back as “Olfactory receptor, insect”.
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3. Click on Attributes and select Features -> GENE -> Ensembl -> Chromosome/scaffold
name, gene start (bp), gene end (bp), gene name, and gene description.

4. Click on “Count” and “Results”. There are 122 genes with this “Olfactory receptor, insect”
protein domain in A. aegypti genome.

5. Export the file XLS format.

HTML
csv
I Dataset 122 / 16955 Genes I Export all results to File [ Unique results only [[Cfey
Aedes aegypti genes (AaeglL3 Email notification to 58
(AaeglL3.4))
Filters View 10 % rowsas| HTML#  Unique results only
InterPro ID(s): [ID-list
specified] e =
i N ene ene
Attributes Gene stable :::!':Iseclrlsm s::; Gene description s:r:owmosomu/scaﬂold iy end
Gene stable ID AAEL001510- Odorant receptor o i
Transcript stable ID AAEL001510 RA Or23 [Source:UniProtKB/TrEMBL:ACS:Q1 7KYS] supercont1.35 1899493 | 1918162
Gene name AAEL001510- Odorant receptor
Ciihe dagerickin AAELO01510 | Or28 | [source:UniProtkB/TrEEMBL:ACE:Q17KYS] supercont1.35 1899493 | 1918162
AAEL006202- odorant receptor (Or58) [Source:VB
ghromc:Sﬁr?:I;;caﬂold name AAEL006202 | oo Ors8 Community Annotation] supercont1.194 35194 | 36437
ene sta ® ;
St (bpg AAEL006202 ‘QﬁELOUGaOZ ors8 g%%:ﬁ;’;n'ﬁs‘ffr:ﬂgg"gg]) [Source:VB supercont! 194 35194 | 36437
VY=rryrs B T e T R [ ARy

Sample query #3

How to find protein-coding genes with transmembrane domains?

1. Go to BioMart. Choose genes as your database and Culex quinquefasciatus as your
dataset.

2. Select the filters
- GENE -> Gene type -> protein_coding
- PROTEIN DOMAINS AND FAMILIES -> Limit to genes with these family or domain
IDs -> InterPro ID(s): IPRO174523

3. Select attributes
- GENE -> Ensembl -> Gene name -> Gene description
- PROTEIN DOMAINS -> Protein features -> transmembrane helices start & end

4. Click on “Count” and “Results”. There are 107 genes with “GPCR, rhodopsin-like, 7TM”
protein domain in C. quingquefascaitus genome.

5. Select an output format to download.

3 IPR004117 comes back as “GPCR, rhodopsin-like, 7TM”
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| Dataset 107 / 19796 Genes | Export all results to File 4| TSV #|0 Unique results only
Culex quinquefasciatus genes Email notification to
(CpipJ2 (CpipJ2.3))
Filters View 10 # rowsas| HTML# () Unique results only

Gene type: protein_coding
InterPro ID(s): [ID-list

specified . " ' Transmembrane
:ttrlbulia ?ti'll:e D :;::;clrg“ s:r':; (Gian descriphon Iamain start :‘omain end a m’;’mﬁ)
CP1J020021- long wavelength sensitive opsin E
Gene stable ID CPLI020021 | g QEAORS [Source:VB Community Annotation] %2 1A TMhelix
Transcript stable ID CPI1J020021- long wavelength sensitive opsin )
Cana e CPI1J020021 RA GPROP13 [Source:VB Community Annotation] 86 108 TMhelix
o CPIJ020021- long wavelength sensitive opsin e
?ene desctr)lptlond . CPIJ020021 | £ GPROP13 [Source:VB Community Annotation] 123 145 TMhelix
ransmembrane domain stal CP1J020021- long wavelength sensitive opsin i
Transmembrane domain end CPIJ020021 | g GPROP13 | 1o rce:VB Community Annotation] | 165 187 Thhelix
Transmembrane (TMHMM CPIJ020021- long wavelength sensitive opsin S
il ( ) CPII020021 | 5y GPROP13 | e ety Annatation] | 213 235 TMhelix
ot innnnns | CPII020021- | npnAp4aq | long wavelength sensitive opsin n7e noo ThAkAliv

Sample query #4
List of orthologous genes between two species

1. Go to BioMart. Choose genes as your database and A. gambiae as your dataset.

2. Select the filters

- Filters: multi-species comparisons ---> Homolog filters ---> Orthologous
albimanus

- Attributes:
Homologs ---> Orthologs ---> A. albimanus ---> gene stable

chromosome/scaffold, % target & % query, Ortholog confidence [0 low, 1 high]*

An.

ID,

3. Click on Count and Results. There are 10,069 orthologous genes between A. gambiae and
A. albimanus. The file can be download to sort the genes based on the orthology

confidence.

Dataset 10060 / 13763 Genes =~ _*P0 2l resuis o File § TSV %
Anopheles gambiae genes Email notification fo
(AgamP4)
Filters View 10 ¢ rowsas HTMLS O Unigue results only
Orthologous Anopheles
albimanus Genes: Only _
Gane stable Transcript Anopheles albsmanus  Anopheles albimanus “eid. targaet Anophi
Attributes ) stable 1D gene stable 1D chromosome/scatiold name | identical 1o query |
Gene stable D AGAPODASTT :;"‘;’:':'ﬁ 77 | AaLBOOT4S2 3R 59,8030
Transcript stable 1D o __r_“'J.:,;..-a'.'_a,_r'_" T R T
Aﬂﬂp-hllﬂl !l:ﬂﬂ"lil'll.lﬂ NM GAPOD4A _F:'.r\ | AALBOOT4ASS | an | ]
stable 1D AGAPODSETE ;j'.'p-"'*' "B | aaLBOOTE54 3R 43314
Anopheles albimanus T 1 i
chromosoma/scaffold nama AGAPoosTs | oI | A Boorass 3R A8 BETY
“%id. target Anopheles e v e | AGAPOORETS- | o J—

4 FAQ: How are "high confidence" orthologs defined?,
https://www.vectorbase.org/fags/how-are-high-confidence-orthologs-defined
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Sample query #5

How to join two different datasets?

BioMart queries are run against a single species database, but if you click on the lower
“Dataset” link, queries can “join” a second dataset. The results of the second dataset are
connected and depend on the first one.

This second dataset could be in the gene, variation or expression databases. For query #4
add A. gambiae variation (short variants, SNPs and INDELs) as the second dataset

Anopheles albimanus
chromosomesaatiold name g | . ey
%uid. targat Anophales o | mangs Anooheles P mlﬁlllll
albsmanus gone ideniical bo Oane slable | Transcrgd | albimanus At - Warisnl | Mariand | Chnami
o st 0 sinbly | TVOMOSIEANCE | e twrpn ookt | pome BOUEE | NEmE
CjLanny G E'-‘ By deviingl b At :#1-'“
Tk, guiry gena idantical 1o e e 1 e
target Anophales albimanus f ! ! ! e | — .
g AQAPOO4ETY | ARAPOETE | ) Beerasd | R o i1 §Tin ] g Ay N
Anophole albmanus A i owr
01 e a1
:ﬁwmmrﬂmi . . t t 1 1 ] ‘m_-; Ay | WTEL |
ACAPOO4ETH ::'*'” AT | JaLBooTass | am o a8 T a ‘: - . ?-\.-h-
s ® - ® s a J- -] 4 01 4
Dataset GOBOIGH | BOSOIBA _ TG | T
ADAPGOAA T AALBOOTARE | 3R PRy df Bl " \
BNPs ALk :ﬂ.m A ,:,r 3 mp
B as BT a1
4 1 1 | ]
Variants (SNPa and indels T P— i vray |hg
excluging flagged varianis) ACAPOOETE | oy AALBCCTAS | 3R Qs 158 a i ave. | =
aiate a1
(AgamP4) | AGAPGETE- | I | 1 1 | 1 1
Fiers ASAPGMATR A4 AALBOGTALE | 3R E-E T & STl a AALTRIT | BNP | B
[Mona selacind] I | | 1 1 T |WTEAg | Wik |
AGAPOOLETS | ACAPOMETS- | 4 poorass | 3R L3 1 5718 ] iniy ol [ 2
Attributes | A — SHPZL- | R L
TaBAE a1
:ﬂl:: . [ | ] | | 1 [ WYSHAg | WTSF |
r source AGAPOOuTy | NBAPODSTE- | L corcracy [ 2 o L1978 5 GVP01- | g a
mosome/scatold name T | A e NPz |owe |°
g:mmml: position =5 (At
WIGhAg | Wil
gdart (bp) PU— 1T — - PR " Gveat- (A |
Chromosomelscafiold position B T | A . sHPa-  |Gwe. |2
and (bg) - N

3. Questions and practice exercises

Instructions: Please take note of how do you reach your answerer including the specific
“Filters” and “Attributes” used in each case. Use BioMart “Genes” database, to solve these
exercises.

-CHOOSE DATABASE |
—>

VectorBase Variation
VectorBase Expression

To find the number of results matching the filters you have provided, click on "Count” (see
below) - to see the first few rows of the results and the attributes you have selected, click
on "Results”.






