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Next generation sequencing, a paradigm shift

Number of sequences deposited (in Log scale)
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Adapted from genome.gov/sequencingcosts & Athina Gkazi (2021). An Overview of Next-Generation Sequencing.
Technology Networks: Genomics Research.
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See anything yet?

Entry: [v] sequence. fasta [}Z}

Nothing selected
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How about now? Does it ring a bell?

Entry: [v]sequence.gb
Selected feature: bases 3822 amino acids 1273 S (/gene="S" /locus tag="GU280 gpG2" /gene synonym="spike glycoprotein" fcodon start=1 /product="sur
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Genome browser and annotation tool ;
Artemis

e Visualization of sequence

O Artemis Entry Edit: S_typhi.dna
- DNA File Entries Select View Goto Edit Create Write Run Graph Display (Noddy)

Selected feature: bases 930 amino acids 309 STY0003 (/class="3.1.18" /colour=7 fec orthologue=K
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Overview

Artemis is a free genome browser and annotation tool that all

and the results of analyses within the context of the sequenceja

Download and Installation

Please see our GitHub page = for download and installation inf s

Learn and Support

Forinformation and advice on using this software please see

In addition, an email discussion hist called artemis-users © is g ail

archived at mail-archive com @

Chado

Artemis and ACT can be used to connect to Chado = databasq

database and perform the same functions as the standard Art 1sa

* Chado overview 3

* Chado admin 2

* Chado practical guide 3
« Data storage 3

Genome browser and annotation iool
(Rutherford et al, 2000)

Free ‘and'regularly updated software
. (h’r’rps://www.sqnger.oc.uk/science/’rools/or’remis)

Developed in JAVA in 1998

Avolloble for UNIX macOS and Windows
Developed for annotation and analysis of prokaryotic
and small eukaryotic genomes

Can be used simply asa sequence viewer allowing the
visualization of sequence and annotation taken directly
from EMBL or GeneBonk.)




Files in Artemis

7 Artemis

Sequence Annotation It can read several file
formats (FASTA, EMBL,
fasta 180 GENEBANK, GFF).
.Seq
.dna

.embl




EMBL Genbank

Two-character line

ID  ECRSMA standard; DNA; PRO; 500 BP. H H
= code indicates the
AC L40173; . .
XX fype of information Locus ERWRSMA 500 bp  DNA e e oo oHeader
sV 140173 ° ° DEFINITION Erwinia carotovora repressor (rsmA) gene, complete cds.
XX coni‘qmed 2] fhe ACCESSION  L40173
DT 10-AUG-1995 (Rel. 44, Created) a VERSION L40173.1 GI:927031
DT  04-MAR-2000 (Rel. 63, Last updated, Version 4) I|ne KEYWORDS repressor; rsmA gene.
XX SOURCE Pectobacterium carotovorum
DE Erwinia carotovora repressor (rsmA) gene, complete cds. ORGANISM Pectobacterium carotovorum
XX Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacteriaceae;
KW repressor; rsmA gene. Pectobacterium.
XX REFERENCE 1 (bases 1 to 500)
0s Pectobacterium carotovorum AUTHORS Cui,Y., Chatterjee,A., Liu,Y., Dumenyo,C.K. and Chatterjee,A.K.
OC  Bacteria; Proteobacteria; Gammaproteobacteria; Enterobacteriaceae; TITLE Identification of a global repressor gene, rsmA, of Erwinia
oc Pectobacterium. carotovora subsp. carotovora that controls extracellular enzymes,
XX N- (3-oxohexanoyl) -L-homoserine lactone, and pathogenicity in
RN [1] soft-rotting Erwinia spp
RP 1-500 JOURNAL J. Bacteriol. 177(17) (1995) In press
RA Cui Y., Chatterjee A., Liu Y., Dumenyo C.K., Chatterjee A.K.; COMMENT Original source text: Erwinia carotovora (strain 71, sub_species
RT "Identification of a global repressor gene, rsmA, of Erwinia carotovora carotovora) DNA.
Feqiuré subsp. carotovora that controls extracellular enzymes, FEATURES Location/Qualifiers
N- (3-oxohexanoyl) -L-homoserine lactone, and pathogenicity in soft-rotting source 1..500

RT

Key

Erwinia spp":
J. Bacteriol. 177(17):0-0(1995).

GOA; 047620; 047620.
SWISS—-PROT; Q47620; CSRA ERWCA.

ey Location/Qualifiers

source 1..500
/db_xref="taxon:554"
/organism="Pectobacterium carotovorum"
/strain="71"
/sub_species="carotovora"

-10_signal @7 il
/gene="rsmA"

RV 235..239
oge | /gene="rsmA"
Qualifier - - 246..431

FT

FT

/codon_start=1
EIYQRIQAEKSQPTSY"

/organism="Pectobacterium carotovorum"
/strain="71"

/sub_species="carotovora"
/db_xref="taxon:554"

Annotation

gene 107..431
/gene="rsmA"
-10_signal 107..112
/gene="rsmA"
RBS 235 239
/gene="rsmA"
CDS 246..431

/gene="rsmA"

/function="global repressor"

/note="putative"

/codon_start=1

/transl_table=11

/protein_id="AAA74502.1"

/db_xref="GI:927032"
/translation="MLILTRRVGETLIIGDEVTVTVLGVKGNQVRIGVNAPKEVSVHR




Artemis panels & navigation

Drop Down Menus

Entry Button Line

Main Sequence View
Panel

Magnified Sequence
View Panel

Feature Menu

L Artemis Entry Edit: S_typhi.dna

File Entries Select View Goto Edit Create Write Run Graph Display (Noddy)

Selected feature: bases 930 amino acids 309 STY0003 (/class="3.1.18" /fcolour=7 fec orthologue=K

Entry: [ S_typhi.dna [78_typhi.tab
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CDS 190 255 Orthologue of E. coli thrL (LPT_ECOLI); Fasta hit to LPT_ECO[ T
CDS 337 2799 Orthologue of E. coli thra (AK1H _ECOLI); Fasta hit to 2KIH_E
misc_feature 343 PS00324 Aspartokinase signature
misc feature 2314 p301042 Homoserine dehvd cnase signature
C 2801 3 Orth f E. 14 ] LI1); F
m _feature 3068 3 Ps00 i P nding in
CDS 3734 5020 Orthologue of E. coli thrC (THRC_ECOLI); Fasta hit to THRC_E
misc_feature 4022 4066 PS00165 Serine/threonine dehydratases pyridoxal-phosphate at!
CDS 5114 5887 ¢ Orthologue of E. coli gaaA (YAAA_ECOLI?; Fasta hit to YaaAA E

Il CDS 5966 7396 ¢ Similar to Bacillus subtilis amino acid carrier protein alst
misc_feature 7091 7138 PS00873 Sodium:alanine s m?orter family signature
CDS 7665 8618 Fasta hit to TALA ECOLI %3 6 aa), 65% ldentity in 311 aa ovel :
mi~~ FAantiivA 77CC 7791 NEN1INEA TrarnecalAdAT oA ~cdcomnAatiivra 1 —




A word on genome browsers

Artemis

GIVE IGB IGV Jbrowse Tablet ucsc
LOCAL INSTALLAINION
Native app & & ® & o
Web app o0 (1 (1] o
Creation date 1999 2017 2001 2008 2009 2007 2014
Development mature/ . ;
status (2019) stalled early stalled early for web active mature active
Common Copyright ©
Sc?ftware GPL3 Apache 2.0 |Public License | MIT License i —" 2001 UC
License v2.1 Clause
1.0 Regents
PUBLIC WEB INSFANCE @ @ ®
Creation date 2017 2018 2000
Development ;
status (2019) early early active

BONARDI, Franck (2019) Which genome browser to use for my data. Bilille, Institut Francais de Bioinformatique



https://wikis.univ-lille.fr/bilille/_media/report_genome_browser_bilille_jul2019.pdf

Features of the Artemis module

Exercise 1: Familiarize with Artemis Exercise 3: Analyze a genome
* Loading sequences and annotation files « Basic analysis
» Changing the view * Generating features
« Searching and getting around Exercise 4: Feature editing
Exercise 2: Find insight within a genome » Adding and Modifying annotations
» Graphs and plots « Finding evidence : Database searches
HANDS-ON

LEARNING



