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Once all ORF are called
and functions are 
predicted..

We have a Genbank file

• We would like to view
globally the genetic map of 
this phage

• And to compare it to other, 
similar phages, to try assign it
to a species and a genus



The main functions encoded by a phage genome

3 categories of structural components 
for tailed phages:
Head (or capsid)

Connector
Tail

Dion et al., Nature Reviews Microbiol. 2020

Of note: Particle shape no longer used for taxonomy, we now say myovirus/siphovirus/podovirus



Head:

MCP, decoration, minor head
proteins

Portal, Terminase L and S

Connector:

Adaptor, head closure, Tail
completion (tail terminator/neck)

Tail:

MTP (or tail tube), Sheath, Tail
length tape measure, base plate, 
tail fiber, receptor binding RBP

Conserved functions inside each category



The replication module

• Replication initiation

• DNA repair

Often taken from the host:

DNA polymerase

Replicative DNA helicase

RNA polymerase

Ribosomes

…

Rep/Initiation/O

Helicase loader/P

DNA repair/Rec/Red



Once all ORF are called
and functions are 
predicted..

• We have a Genbank file

• Global genetic map

→ Use Easyfig

Takes Genbank files as entry

Other softwares: GenoplotR, 
clinker
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Preparing the Genbank file

• Create a copy of the gbk file

• Next to each gene with a function
predicted, insert a field colour
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5

10

Head

DNA, RNA and nt metabolism

2

Integration/excision

7

Lysis (holin, endolysin,…)

12

Tail

Connector

6 Transcriptional regulator

Morons, AMG, host take-over

PHROG functional category

Unknown function (default colour)



Easyfig result

Lam4C10

Structural module
Replication module Lysis

Lysogeny



Once all ORF are called
and functions are 
predicted..

• We have a Genbank file

• We would like to 
contemplate the genetic map
of this phage

• And to compare it to other, 
similar phages, to try assign it
to a species and a genus

TAXONOMY?
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A simple and efficient first trial: 
whole genome alignment to the NCBI viral database



How to run a nucleotide BLAST

1. Upload a fasta file of 
your genome:



1. Upload a fasta file of 
your genome:

2. Align it against all 
sequenced viral 
genomes



1. Upload a fasta file of 
your genome:

2. Align it against all 
sequenced viral 
genomes

3. Megablast is the 
default, rapid version 
of Blast



Result

• Hit to a well
known temperate
phage: the phage 
lambda

• Let us compare 
lam4C10 to 
lambda with
Easyfig



Comparing the two genomes with
Easyfig

1. Download locally the Blast package



Comparing the two genomes with
Easyfig

1. Download locally the Blast package

2. Indicate where to store the blastn result, 
and generate blastn files



Comparing the two genomes with
Easyfig

1. Download locally the Blast package

2. Indicate where to store the blastn result, 
and generate blastn files

3. Push the Create figure button



Result
lam4C10

lambda

Conclusions:
Few regions shared: our genome is not the same species/genus as lambda

Definitions: 
→ 2 genomes belong to the same species if, over more than 80% of their genomes, they share >95% identity
→            ‘ ‘  ‘                                       genus ‘  ‘   ‘                                                                             >70%

lam4C10 defines a new genus, named Bievrevirus, and gave its name to the species: bv4C10
All new genomes sharing >95% identity with lam4C10 will be of the species « Bievrevirus bv4C10 » 
This is the classical bi-nominal way to name species, we say Escherichia coli or Ratus norvegicus



To conclude

• Starting from a phage genome in a fasta file format, it is nowadays
easy to define

1. Its open reading frames and protein function predictions. This will
be practised this afternoon, using the genome of the phage Ecoha
you tested this week, and Pharokka

2. Its functional modules, and its overall genomic similarity to other
phage genomes, to propose a taxonomic classification at the genus
and species level. If we have time, this will also be done this
afternoon for Ecoha.


