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YOUR TASKS TODAY...
7@ g
e Nivel genoma 1

> Obtener el genoma de referencia de especie X (.fasta)

> Obtener las anotaciones de la especie X (.gff3, .gtf)

>

e Nivel gen

> Obtener la secuencia de un transcrito T (.fa)
> Obtener la secuencia de exones, etc. de un transcrito T (.fa)

e Nivel intermedio (personalizado)

> Obtener un conjunto de anotaciones interesantes de un conjunto de
genes de interés (.tsv, )

> Obtener secuencias de un conjunto de genes de interés (.fasta)



What we have in Ensembl

« Genomes

 Genes

e Transcripts

« Exons, introns, CDS...

* Proteins

* Regulatory regions (promotors...)
 Variants (SNP, Indels...)

* Functional annotations (Gene Ontology...)
« Homology relationships

e ...more (depending on the species)



* Assembly of genomes:
- Contigs
- Scaffolds
- Chromosomes



v DNA

CGGCCTTTGGGCTCCGCCTTCAGCTCAAGA
TCCGCCTTCAGCTCAAGAC TTAACTTC
GGGCTCCGCCTTCAGCTC ACTTAACTTCCCTCCCAGCTGTCC
AACTTCCCTCCCAGCT
TCCCAGCTGTC CAGATGACGCCATC
CAGATGACGCC
READS
CGGCCTTTGGGCTCC CAGCTGTCCCAGATGAC

CGGCCTTTGGGCTCCGCCTTCAGCTCAAGA  AACTTCCCTCCCAGCT CAGATGACGCC
TCCGCCTTCAGCTCAAGACTTAACTTC TCCCAGCTGTCCCAGATGACGCCATC
GGGCTCCGCCTTCAGCTC ACTTAACTTCCCTCCCAGCTGTCC
CGGCCTTTGGGCTCC CAGCTGTCCCAGATGAC READS

ASSEMBLY

CGGCCTTTGGGCTCCGCCTTCAGCTCAAGACTTAACTTCCCTCCCAGCTGTCCCAGATGACGCCATC

“CONTIG”
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Release 1

uniunil draDral
Release 2
uniUnil.pl draDral
» Release 3
uniunil.p2 draDral.pl
10 1 L ~ gicm
Release 4
uniuni2 draDra2 griComl.pl




Coordinates change from assembly to assembly version

Gene 1

Primary Assembly GRCh38

*

i Release 78

Patch 1
‘ Release 99  (Now)
Patch 13

v
Primary Assembly GRCh39 (Future)

Gene 1




Masking the zones of Low Complexity in the genome:
FASTA files “rm” and “sm” in Ensembl FTP

>Hs .GRCh38.dna.primary assembly.fa FRAGMENT
TGTACAGGGTACGGGCCACTATAAATTCCTTCAGCAACT
GGAAAGGAAACTTTATGTACTGAGTGCTCAGAGTTGTAT

TAAQTTTTTTTTTTTTTTGAGCAGCAGCAAGATTTATTG\

FASTA file

TGAAGAGTGAAAGAACAAAGCTTCCACAGTGTGGAAGGG‘

GACCCGAGCGGTTTGCCpAGTTGTATTAACTTCTAATTC
AACACTTTAAGATTCTTAGCATTATTGCAGACAACATCA

(genome)

GCTTCACAAGTGTGTGTCCTGTGCAGTTGAACAAGATCC

CACACTTAAAAGGATCCTACACTTTTTAAATTCAGTTTA

pATTAGCCCTGCAATCATGTAGACATCCTG%TTCCAGAC

AATGTGTCTGGAGGCAGGGTTTACAGGACTTCAAGAACC
TTACCTTCTCAACTTTCATCTGCATCTTTA

>Hs.GRCh38.dna rm.primary assembly.fa FRAGMENT
TGTACAGGGTACGGGCCACTATAAATTCCTTCAGCAACT
GGAAAGGAAACTTTATGTACTGAGTGCTCAGAGTTGTAT
TAAdNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN‘
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN\
NNNNNNNNNNNNNNNNNbAGTTGTATTAACTTCTAATTC
AACACTTTAAGATTCTTAGCATTATTGCAGACAACAﬂﬁﬁi
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
mNNNNNNNNNNNNNNNNNNNNNNNNNNNNN@TTCCAGAC
AATGTGTCTGGAGGCAGGGTTTACAGGACTTCAAGAACC
TTACCTTCTCAACTTTCATCTGCATCTTTA

Hard masked (rm) sequence

>Hs.GRCh38.dna sm.primary assembly.fa FRAGMENT
TGTACAGGGTACGGGCCACTATAAATTCCTTCAGCAACT
GGAAAGGAAACTTTATGTACTGAGTGCTCAGAGTTGTAT
TAAdttttttttttttttqaqcaqcaqcaaqatttattq‘
tgaagagtgaaagaacaaagcttccacagtgtggaaggg\
acccgagcggtttgeccCAGTTGTATTAACTTCTAATTC
AACACTTTAAGATTCTTAGCATTATTGCAGACAACAﬂng
gcttcacaagtgtgtgtcctgtgcagttgaacaagatcc
cacacttaaaaggatcctacactttttaaattcagttta
battagccctgcaatcatgtagacatcctghTTCCAGAC
AATGTGTCTGGAGGCAGGGTTTACAGGACTTCAAGAACC
TTACCTTCTCAACTTTCATCTGCATCTTTA

Soft masked (sm) sequence



Correspondance between FASTA reference and GFF3 (or GTF) annotations file

zcat <your-path>IHomo_sapiens.¢RCh33f.99.chr.gff3.gz | less

|

#lgenome-build EnsembICRCh3$.p13
#!lgenome-version GRCh38




TRANSCRIPTS REPRESENTATION IN ENSEMBL
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Choosing the Transcript to use (Criteria)

* 1. MANE Select: Complete transcript (coding and UTR) matches
RefSeq and it has been selected by Ensembl and RefSeq as the most
biologicallyrelevant transcript

« 2. APPRIS principal isoform: The major isoform(s) from combining
protein structural information, functionally important residues and
evidence from cross-species alignments.

« 3. GENCODE Basic: Only the “complete” transcripts (where a gene has
complete transcripts)

* 4. Transcript support level: Scored 1-5 for quality, where 1 is the best
« 5. CCDS: Matching coding sequence with RefSeq

* 6. Golden transcripts: Matching annotation from Ensembl and Havana
annotation
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Downloading a gene seguence in Ensembl Browser

Download sequence

File name: Homo_sapiens_ACEZ_sequence

'1 Human (GRCh38.p13) v

File format: | FASTA
Location: X:15,661,033-15,602 148  Ret=] 0. U 2
Gene-based displays
& Summary Gene: ACE2 ens
Splice variants Settings

Transcript comparison Description
S . /
@ Location Sequences to export: ] selectideselect all
- Stru':tlflre L] cona (transcripts)
Bl Comparative Genomics About this gene
— Genomic alignments . [] coding sequences (CDS)
_ Gene tree Transcripts
— Gene gain/loss tree L1 amino acid SE(UENCES
— Orthologues [
— Paralogues @ ( B
— Ensembl protein families (] = uThs
- Ontologies
— GO: Molecular function [ Exons
— GO: Biological process
— GO: Cellular component L ntrons
— Phenotypes Genomic sequence
=- Genetic Variation
Variant table
Variant image ENST00000252519.8 3339 805aa I Protein

Structural variants
— Gene expression
~ Pathway Marked-up sequence @
— Regulation
— External references

— Supporting evidence | i Download sequence A& BLAST this sequence
M- 1IN Historne




Loading a Custom Track in Ensembl Browser ()

Ensemb!Fungf' v HMMER | BLAST | BioMart | T

nfigure Region Image Configure Overview Image Configure Chromosome Image

Custom tracks

Track Hub Registry Search

) Saccharomyces cerevisiae (R64-1-1) v Your data @

Location: VII:786,054-786,920

Manage Configurations Add a custom track

Location-based displays

- Whale genome Chromosome VII: ?86,054'786,920 Please note that track hubs and indexed files (BAM, BigBed, etc) do not work with certain cloud semvices, i
- Chromosome summary support page for more information.
~ Region overview < E &
- Region in detail a = Name for this data (optional): BED_from_Tono_session
B- Comparative Genomics Chr. VII
Synten o
Al}rirgnm:nts (image) . . . Species: Saccharomyces cerevisiae
Alignments (text) Region in detail @ Assembly: R64-1-1

B Genetic Variation

. Data:
E Variant table
Resequencing
Linkage Data 0 kb 704
— Markers Contigs
sSGD - - L || L} |
= ~nfaure this pace 3REIi_?5>H1 i YGRI 3{;3.":3 ; WF
) YER1ZTW = Or upload file (max 20§
[ e : < TPO2
D kb o .
¥ Export dat: Gene Legend ) ) Data format: Help on supported formats, display types, etc
= [prlz g Bl cootsin coding

Region Comparison

=, Share this page

Location: VI:786054-786920

RA<BEEZ

R+ Bookmark this page

@ Carga de archivos x
<« v 1 <« 13042020 » Materiales » final » bed v | O Search bed el
Organize Mew folder ==~ [ e
Covie ~ Name
finny = regions_example.bed
Images a8 regions_example bed
@ OneDrive a8 regions_exampled.bed
& s_cerevisiae_genes.bed
& This PC
_J 3D Objects
[ Desktop v £ >

File name: | s_cerevisiae_genes.bed ~ los archivos (*.*) ~

Q Open | Cancel ‘
4
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Loading a Custom Track in Ensembl Browser (II)

'support page for more information.

iAdd a custom track

iF'Iease note that track hubs and indexed files (BAM, BigBed, etc) do not work with certain cloud services, including Goog3

Name for this data (optional):

Species:

i Data:

Data format:

BED_from_Tono_session

Saccharomyces cerevisiae

Assembly: R64-1-1

LrpIE e el s-cerovisioe genccbed’

|EED v|

Help on supported formats._display types, etc

shsU
£¥ Configure this page

Thank wou. Your file uploaded successfully
FI|E uploaded: BED from_Tono_session (Bed ﬁle

‘ TDtaI features found: 6601

ata: |:538-791

& Current region: VI:786054-786920

Go to:

e [earest region with

or

CIDSE this window to return to current page

" - i - m
YALOBEW-A > | <SEO1  YALOSEW > = TDAS
YALOS FN-4 > TALOBAN-E =
YALOGEW > | < YALOB5C
1N Custom tracks <FAUS
: 10.00 kb
L] Export data Gene Legend Bl cootein coding
=, Share this page
Location: I:1-8256 Gene:
R+ Bookmark this page
% 1
1kb 2kb 3kb
] |
YALOBSW YALOE7W-A
]
YALOBEBW-4
Contigs.
Variant - All sources Vanant - All

w 1A O )00 101 B O 1

.
YALOGBC

Variant Legend

AN U L Lo/
1k el 3kb

g Fzverse strand

B stop gained
start lost



Take home recommendations (l):

1. You will be sure of the version of the assembly (FASTA) to use
you use or you are given (GRCh38? 377? species? strain?).
Coordinates don’t match between assemblies...

2. You will match or check the matching between the FASTA file,
the GFF3/GTF. (Note: Do FASTA and GFF share the same
number and name of chromosomes?)

3. You will match or check the matching between GFF3/GTF and
BAM file, VCF files...

4. BioMart: choose the design of the table beforehand.
Remember: the features order you select is the columns order
you get.



Take home recommendations (ll):

5. Choose a limited set of attibutes for your BioMart table. Too
many attributes, less understable. Study beforehand what is it
needed (avoid “just in case”).

6. But...don't forget to include the IDs of genes, transcripts,
variants, GO terms, etc. present in the table (Names/Descriptions
are not enough).

7. Think beforehand the best method to retrieve the data. If you
need to deal with a lot of genes/variations or it is not defined,
download the entire genomic files (i.e. FTP). If you need a short list
of genes (less than 500 for instance) and you have a clear idea of
the features you need, BioMart is your tool. For a very short list of
genes or regions in-deep study, Ensembl browser is your tool.
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