BCH 463 [Practical] Biochemistry Department

Practicing Ensembl

Ensembl genome database project is a scientific project at the European Bioinformatics Institute, which was
launched in 1999 in response to the imminent completion of the Human Genome Project. It is a genome
browser for vertebrate genomes that supports research in comparative genomics, evolution, sequence variation
and transcriptional regulation. It interprets genes, computes multiple alignments, predicts regulatory function
and collects disease data. Ensembl tools include BLAST, BLAT, BioMart and the Variant Effect Predictor
(VEP) for all supported species.

To exhibit how to use and search Ensembl, a search on the human TAC1 gene was conducted

for further guidance throughout the website.

o Tachykinins (TAC) are active peptides which excite neurons, evoke behavioral responses, are potent vasodilators and

secretagogues, and contract (directly or indirectly) many smooth muscles.

e How to search for a gene in ENSEMBL

1- Conduct your search by determining the species, in this example = human
Press Go
2- Write the gene of interest, in this example = TAC1

3- Restrict the search to Gene

4- Select TAC1 (Human Gene)

Search 1 Search
All species alor v All species
m Help and Documentaticn 2 m
e.g. BRCA2 or rat 5:62797383-63627669 or rs699 or coronary heart disease | _9 1r rs699 or coronary heart disease
: Noose 1
Search Zebrafish

IGene 12 I

Transcript 4 20
TAC1 (Human Gene)
-9772:034-97740472:1 GeneTree 1
Tachykinin precursor 1 [Source:HGNC Symbol;Acc:HGNC:11517)

TACHYKININ 1; TAC1 [*162320] (MIM gene record; description: TACHYKININ 1; TAC1;; TACHYKININ 2,

FORMERLY; TAC2, FORMERLY NEUROKININ A, INCLUDED; NKNA, INCLUDED;;NEUROKININ 2, Protein Family 1
INCLUDED; NK2, INCLUDED;;SUBSTANCE P, INCLUDED;;NEUROMEDIN L,

INCLUDED;;NEUROPEPTIDE K, INCLUDED;;SUBSTANCE K, FORMERLY, INCLUDED,) is an external 5

reference matched to Gene ENSG00000006128

Variant table « Phenotypes « Location « External Refs. « Regulation « Orthologues « Gene tree

GenomicAlignment 1
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e How to explain your search results.
Gene: TAC1[ Ensco000000s12s | Gene Name
Description Somco HGNC Symbol;Acc:HGNC:11517¢]
Gene Syno ENSEMBL identifier KNA, NPK, TAC2 Note: q-> gene
Location orward strand, 0 P .
' Gene locus ./W ' ® Ensembl wlev»tu-ﬁ,er —eNS + T Transeript + number
About this gene ’ i is gone has 5 variants), 277 and is a member of 1 Ensembl protein family. P% YDtel:V\'
Transcripts [F————— P

# of transcripts

Show/hide columns (1 hidden)

Name Transcript ID ccos UniProt  RefSeq Match

Flags
TAC1-201 ENST00000319273.10) | Protein coding | CCDS5649% P203662 NM_003182.3¢@ TSLi1 GENCODEbasic APPRISP1 MANE Selectv0.9 o SPL[&C \/ﬂr[ﬂmt:s are wore than one tYRwScrl:‘Pt D‘f a QCM
TAC1-202 ENST00000346867.4 - TSL:3  GENCODE basic , .o, 7 P
TAC1-203 ENST00000350485.8 TSL5  GENCODE basic due to alternative S‘PLLGLWQ. "-l’leYﬂ‘fDl’ thcg db‘ﬁcﬂY i the
TAC1-204 ENST00000491437.1 TSL3 ’ ’, ’
e — number of base pairs and amino acids.

# Of bascpairs # Of amino acids ~ Transcript type

e How to identify gene location in details.

e.g.1 \On which chromosome is this gene located? Show the graphical position of the gene on the

chromosome (Region in details).

e.g.2 ) Is the gene transcribed from the forward or from the reverse strand of the genome assembly?

Gene: TAC1 ensco0000006128

Description tachykinin precursor 1 [Source:HGNC Symbol;Acc:HGNC:11517 )
Gene Synonyms NKNA, NPK, TAC2
Location Chromosome 7: 97,732,084-97,740,472 forward strand.
GRCh38:CM000669.2
About this gene This gene has 5 transcripts (splice variants), 277 orthologues and is a member of 1 Ensembl protein family

Chromosome 7: 97,732,084-97,740,472

<@ Note:
Assembly exceptions. ' ! ! . -
chromosome 7 [

To save a pioture of the graphical position
and regions, export the image as a pafor
Region in detail @ | presentation file

Export this image

Aszembly exceptions ' ' ’ . =T

A1 >

»
SNAPCPY > < ACOOH967.2

<ACOTITY
OF
Regulatory Buid | i ] I DL L[|
| | | L Il
| 1 11 1
ry T 976000 U EI) 38000 e
Gene Legend 10 morges Enzemaidaavana I cecuszgene
I RoiA gene
Paguietion Lagend crce Ervancer
Open Chromatn I Promoter
I promoter Fank I Transcription Factor Binang Stte
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e How to retrieve information about the gene’s transcripts.

Information of transcripts are displayed in the transcript table

Transcripts

l Showr/hide columns (1 hidden)

Name Transcript ID bp Protein Biotype
TAC1-201 ENST00000319273.10 1061 129aa | Protein coding
TAC1-202 ENST00000346867.4 1011 114aa ﬂPro!ein coding

CCDS
CCDS5649
CCDS5651

TAC1-203
TAC1-204
TAC1-205

ENST00000350485.8
ENST00000491437.1

975
607

i11aa | Protein coding

No protein | Retained intron

ENST00000495916.1 522 No protein I Retained intron

e.g.3 How many transcripts (splice variants) has Ensembl annotated for it?

It has S transcripts, 3 of which are protein coding, while 2 transcripts have retained intron.

e.g.4 What is the longest transcript, and how long is the protein it encodes?

The longest transcript is TAC1-201, it has 1061 bp and it encodes for a 129aa protein.

Note:

e.g.5 Which transcript has a CCDS record associated with it? * Consensus coding domain sequence (CCPS) is

an > number for protein coding transcripts
TAC1-201, TAC1-202, and TAC1-203 that provides an overall information about the

\ gene and its proteins.

To show how each variant differ from the other (Transcript Comparison) by showing the structure (exons)
foreach one. 2 press the hyperlink titled (splice variants), a graphical view of every transcript will appear.

About this gene This gene has 5 transcripts| 277 orthologues and is a member of 1 Ensembl protein family.

—— 13.93 kb —

—
97,730,000 i 97,735,000 97,737,500 97,740,000 97,742,500
= e e— -

Genes
(Comprehensiv...

PROSITE patte...

Prints P
Tachykinin family

PRO1829
Tachykinin family

PRO1829

Tachykinin family

PRO1829

Tachykinin family

PS00267
Tachykini/ Neurokinin-like, conserved ste
PRO1829

PRO1829
Tachykinin family Tachykinin family

SMART 00203 5M00203
Tachykinin domain Tachykinin domain
ENST00000346867.4
TAC1-202 = — = —-
PROSITE patte... 5500257
Tachykinin/Neurokinin-like, conserved site
Prints -, -
PRO1829 PRO1829 PRO1829
Tachykinin family Tachykinin family Tachykinin family
PRO1829 = Pro1829 1

Tachykinin family Tachykinin family
PRO1829
Tachykinin family

SM00203
Tachykinin domain

PROSITE patte...

5

rints PRO1829 PRO1829
Tachykinin family Tachykinin family

PRO1829

Tachykinin family

PRO1829
Tachykinin family
ENST00000491437.1
4

5M00203
Tachykinin domain

PS00267
Tachykinin/Neurokinin-like, conserved site)

PRO1829)
Tachykinin family

PRO1829
Tachykinin family

TAC1-20
6.1

ENS’ 4
TAC1-205 =)

8.59 kb
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Note:

® Transcripts are drawn as boxes (exons)
and lines connecting the boxes
(introns).

o Filled boxes represent coding sequence
and unifilled boxes (or portions of
boxes) represent untranslated regions

| (uTR)”
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e Gene exons explained in details
e.g.6 How many exons does the longest transcript have?

Show/ide columns (1 hidden) 1

Transcript ID Proteln  Biotype ccos

129aa  |Protein coding CCDS5649:7
TAC1-202 Eusmoooos‘sesn 1011 | 114aa | Proten coding CCDS5651%
TAC1-203 ENST00000350485 Longcsl ";,‘“'s'c-rip" Protein coding CCDS5650%
TAC1-204 ENST00000491457.1 607 Noprotein | Retained intron
TAC1-208 ENST00000495016.1 522 Noprotein | Retained intron

(TFARSERPE TACTZ0 jxraoocsarars o

Description tachykinin precursor 1 [Source HGNC Symbot Ace HGNC 115174

Gere Syncayma NKNA, NPK, TAC2

Lecation Chromosoma 7; §7,732 086-07,740. 472 forward strand.

About this transeript s annctated wih 17 domains and features, is associated with 2009 variant aleles and maps 10 408 oligo grebes
Gone # of exons This transcript is a product of gane ENSO0000t s 2l

e.g.7 Are any of its exons completely or partially translated?

Summary @

.39 kb strand

Statistics Transcript length: 1,061 bps, Translation length: 129 residues
More info about the translated regions of exons and their sequence are provided in the side bar summary
hierarchy under sequence.

Exons/Introns  Translated sequence Flanking sequence utR
Summary 2 vaians ginaUTA ST Miserso e—
=-_Sequence ‘Synonymous
. Exons Markup  loaded Note:
¢DNA
Protein

° 70 Zdtnt[fg which exons are completely

No.  Exon/Intron Start End

 upeam soquence T —— orpart[nzlg translated, check the colowr
e : e ,
12 e s o codling of the sequence of each exon
2 ENSE00001039798 97.732.604 97.732.735 - 0 132
o Fully blue> completely translated
onz T =
3 ENSE00000918961 97733723 97733819 0 1 o7 o Fullg V£d9 gomplgtg[g uMVﬂWSMtZd
aon -4 ™ P P
T i ; iz 0.4 mix of both colowrs> partially
5 :::;:;oswsoz 1 1 2:3 trans l ﬂt’t d
nionss
10 EneEboncssssiss 3 : H N
nione T
T i =

- Therefor, the answer is 2 exons are partially translated, 4 exons are completely translated, 1 exon is
untranslated
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e Microarray probe sets available for gene expression

Microarrays are used to measure the expression levels of large numbers of genes simultaneously. One of the
applications that is provided by Ensembl is to annotate expression microarrays on the reference genome and
transcripts sequences for those arrays whose manufacturers disclose the probe sequences. This probe is a
short DNA sequence targeting a short region of a transcript. They are used to detect the presence of nucleotide
sequences through hybridization to single-stranded nucleic acid due to complementarity between the probe
and the target.

e.g8Is it possible to monitor the expression of TAC1-201 using the Illumina microarray?

Yes, it is possible. This information can be obtained from the side bar summary hierarchy under external
references = oligo probes. These probes are identified with an ID number (ILMN no.) that can be ordered
from the manufacturing company.

Transcript-based displays

Transcript: TAC1-201 enstoo000319273.10
1

Description tachykinin precursor 1 [Source:HGNC Symbol;Acc:HGNC:11517¢)
Gene Synonyms

ILLUMINA HumanHT-12_V3

ILLUMINA HumanHT-12_Va

ILLUMINA HumanRef-8_V3:
ILLUMINA HumanWG_6_V1
ILLUMINA HumanWG_6_V3:

PHALANX OneArray.

e How to retrieve the function of gene using External References

e.g.9 Have a look at the External References. What is the function of TAC1?
Make sure to check (Gene tab) at the top of the page
External references is found at the sidebar 2 to check the function 2 click the hyperlink in NCBI gene

External Database identifier
Gene-based displays database
- Summary Expression ENSG00000006128¢ [view all locations)
) Atlas
® nparative Genomics =
& . HGNC Symbol TAC1&
L Sv?‘l»?‘l??‘f?( tachykinin precursor 1 [view all locations]
[ Genetic Variation MIM gene TACHYKININ 1; TAC1 [*162320]&
Gene expression TACHYKININ 1; TAC1;;TACHYKININ 2, FORMEH
Pathway 2 INCLUDED;;SUBSTANCE P, INCLUDED;;NEUR
Regulation sl 3
[ External references l NCBI gene
Supporting evidence (formerly @chyKinin precursor 1 [view all locations]
E- ID History Entrezgene)
Gene history

TAC1 tachykinin precursor 1 [ Homo sapiens (human) ]
Gene 1D: 6863, updated on 22-Aug-2020

~ Summary

Official Symbol TAC1 o
Official Full Name tachykinin precursor 1
Primary source HGNC HGNC 11517
See related Ensembt ENSG00000006128 MIM: 162320
Gene type protein codng
RefSeq status  REVIEWED

Organism  Homo sapiens ( yene
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata, F' #sleosioms. Mammalia; Eutheria; Euarchontoglires; Primates; Haplorhini;
Catarrhini; Hominidae; Homo / funcll()n
Also known as _ NK2: NPK: NKNA: TAC2; Hs 2563

Summary This gene encodes four products of the tachykinin peptide hormone family, substance P and neurokinin A, as well as the related
peptides, neuropeptide K and neuropeptide gamma. These hormones are thought to function as neurotransmitters which interact with
4 nerve receptors and smooth muscle cells. They are known to induce behavioral responses and functon as vasodilators and
Pisan peptide with and antfungal properties. Multiple transcript variants.
encoding different isoforms have been found for this gene. [provided by RefSeq, Nov 2014]

Nora Aljebrin - Emtenan Alkhudair 5




BCH 463 [Practical] Biochemistry Department

e Diseases associated with a gene

e.g.10 Are there any diseases associated with variants in this gene?
Make sure to check (Gene tab) at the top of the page
Phenotype, disease and trait annotations associated with variants in this gene is found at the sidebar >Phenotypes

Gene-based displays

- Summary

- Sequence

- Comparative Genomics

- Ontologies

E GO: Cellular component

[~

GO: Molecular function

Gene: TAC1 enscooooooos128 ‘ 5 4 process
henotypes
Phenotypes @
Phenotypes, diseases and traits with this geno
None found.
disease and trait with variants in this gene

Showing 110 10 of 10 entries.

e How to retrieve a gene DNA sequence

e.g.11 Retrieve the TACI gene sequence.
Make sure to check (Gene tab) at the top of the page
Gene sequence can be retrieved from the sidebar DSequence

Gene-based displays

B Summary

' omparative Genomics

- Ontologies

‘ GO: Cellular component
GO: Molecular function

‘ Gene: TAC1 ensGo0000006128 ’

Marked-up sequence @

8 Download sequence A BLAST this sequence

Exons TAC1 exons All exons in this region

Markup loaded

>chromosome :GRCh38:7:97731484:97741072:1

AGGAAAAGCCAGTATTCGCGTTGATTTAGAAGAGGGATGTTCTGGTTATAGAACGATGCT
GTGTCTCAGAAACACTTAAATACTATTAAGCTAGAAATAGAAGGGAAAATAATGCTTCCC
CGCATCTCCCCTCAAGTGTAGTCCTCTTTTTTTAGCCTGATTTCCGACGAAATGTCTGAA
TGCCTACAGTTATTTGGCCATCCTGAAAAGTGCAACTTATCCTGACGTCTCGAGGGACGG
AAAAGTTACCGAAGTCCAAGGAATGAGTCACTTTGCTCAAATTTGATGAGTAATATCAGG
TGTCATGAAACCCAGTTTCGAAGGAGAGGGGAGGGGGCGTCAGATCTGCAGACGGAAGCA
GGCCGCTCCGGATTGGATGGCGAGACCTCGATTTTCCTAAAATTGCGTCATTTAGAACCC
AATTGGGTCCAGATGTTATGGGCATCGACGAGTTACCGTCTCGGAAACTCTCAATCACGC
AAGCGAAAGGAGAGGAGGCGGCTAATTAAATATTGAGCAGAAAGTCGCGTGGGGAGAATG
TCACGTGGGTCTGGAGGCTCAAGGAGGCTGGGATAAATACCGCAAGGCACTGAGCAGGCG
AAAGAGCGCGCTCGGACCTCCTTCCCGGCGGCAGCTACCGAGAGTGCGGAGCGACCAGCG
TGCGCTCGGAGGAACCAGAGAAACTCAGCACCCCGCGGGACTGTCCGTCGCAGTAAGTGC
CCGCGCGGTGCTGGCCGCGGCTGCCCGGGTCACCCCGCCCCGCATCTGTCCGAGGTGGCC
GCGCTGGGGGCGCCGCTGCGGCGAGGGACAGTGGGGAGACTGGCTTCCCAAACGCCAACG
CCCCTCTTTGTCTTCCACCTGCAGAGTTTCCTGGTTTGAAGGTGTGGGTTGGTGGGTTAG
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e How to retrieve a gene transcript sequence

e.g.11 Retrieve the TAC1-201 transcript sequence.
Make sure to check (Transcript: TAC-201 tab) at the top of the page
cDNA sequence can be retrieved from the sidebar >Sequence = cDNA

Transcript-based displays
{- Summary
B Sequence 2
. Exons
Transcript: TAC1-201 [ENSTo000031273.10 n iDNA |
= Proten

cDNA sequence @

00T e

Codons  Aternating codons  Altemating codons

Exons Anexon Another exon

vaiars e TR S UTR O s on| X3
Stop retained  Synonymous.

Other  UTR

Markup  loaded

Variants are fitered by consequence type

CAOCARCECOCO0aACTOTREOTROCAAAATCCRNCA

gATNGTE SN TG o)

Also, protein sequence of a transcript can be retrieved in the same manner
Transcript: TAC-201 tab > the sidebar ?Sequence = protein

Transcript-based displays

Name Transcript ID op Protein Blotype Exons 2
A3 0D ’ : : - cDNA
TAC1-201 |ENST00000319273.10 | 1061 129aa | Protein coding -
Protein sequence @
#5157 i soqnc
Exons Anexon Anotherexon Residue overlaps splice site
Markup loaded
e Variants are filtered by consequence type

MKILVALAVFFLV
PQQFF
AMONYERRR
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e SNPs associated with each gene

e.g.12 Find two SNPs associated with the gene.
Make sure to check (Gene tab) at the top of the page
Gene sequence can be found from the sidebar = Genetic variation = Variant table

Gene-based displays

+- Summary

+- Sequence

t- Comparative Genomics
t- Ontologies

- Phenotypes

- Genetic Variatio

Variant table

[
[
[
[

Gene: TAC1 1¢Nseoooooooe1za

Variant image
Structural variants

Biochemistry Department

Variant table @

Variant table

Glo-
3 bal
Alle-  MA
VarlantiD __Chr:bp  les  F  Class
(3894460002 |797732088 AG -  SNP

5112438085 |7:97732095 T/A/C/ 0.002 SNP
G ©)

This table shows known variants for this gene. Use the ‘Consequence Type' fiter to view a subset of these.

Show/ide columns

Clin

5 Conseq

Sig. .Type  AA

- |5prime -
UTR

variant

Sour-  Evid-
ce ence

®SNP G20 . |5prime -
UTR

variant

Transcript

C 1283

e
ey

© 82
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