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Viruses
Viruses are elementary biosystems that possess genes, 
replicate, evolve, and adapt to particular hosts in particular 
ecological niches. Although viruses may be pathogens, 
they are not active outside their host cells. They depend 
on the host cell machinery for their replication, and 
they differ fundamentally from other biological entities, 
such as bacteria, which, by and large, can be regarded as 
autonomous entities. It is important to distinguish between 
viruses, which are physical entities, and viral taxa such as 
species, genera, or families, which are conceptual constructs 
used for classifying viruses.

International Committee on Taxonomy of Viruses
The authority on matters concerning virus classification 
and taxa nomenclature is the International Committee 
on Taxonomy of Viruses (ICTV, www.ictvonline.org), 
which is the only committee of the Virology Division of 
the International Union of Microbiological Societies. The 
ICTV is exclusively responsible for the classification of 
viruses into taxa and for the nomenclature of taxa but not 
for the nomenclature of viruses or their sub-classifications, 
such as strains, variants, and isolates.

The roles of the ICTV are laid down in statutes approved 
by the Virology Division (www.ictvonline.org/statutes.
asp). Its activities are regulated by the International Code 
of Virus Classification and Nomenclature (www.ictvonline.
org/codeOfVirusClassification_2002.asp).

The ICTV publishes reports every few years that 
represent definitive statements about virus taxonomy 
at the time of publication. The latest, ninth, report, was 
published in 2011.1 In between reports, new ratifications 
are published in the Virology Division News section of 
the journal Archives of Virology (the official journal of the 
International Union of Microbiological Societies) and are 
later posted on the ICTV website (www.ictvonline.org/
virologyDivisionNews.asp). The latest ICTV report and 
news updates should be consulted to ascertain which taxa 
are officially recognized.

The International Code of Virus Classification and 
Nomenclature stipulates that virus taxonomy shall be 
international and applied universally to all viruses, 
whether they infect animals, plants, fungi, chromists, or 
prokaryotes. The current virus classification system has the 
hierarchical taxa levels of order (top), family, subfamily, 
genus, and species (bottom). Viruses that are insufficiently 
characterized are not assigned to taxa. Individual lower 
taxa may be included in higher taxa or remain unassigned. 
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The ninth ICTV report lists 6 orders, 87 families, 19 
subfamilies, 349 genera, and 2284 viral species.1 The total 
number of taxa subsequently increased after two rounds of 
ICTV ratifications in 2012 and 2013.2

Although the taxon species is the most fundamental 
taxonomic category in all biological taxonomies, it was 
only in 1991 that the ICTV agreed that the concept of 
species be universally applied in virus classification. A 
species was then defined as a ‘polythetic class of viruses 
that constitute a replication lineage and occupy a particular 
ecological niche’.3-5 A polythetic class consists of members 
that have a number of properties in common but that do 
not share a single common property that could be used 
as a defining, discriminating property. Defining virus 
species as polythetic classes is useful because many of the 
properties used for demarcating species can be altered 
by a few nucleotide mutations, which often  results in 
the disappearance  of a property that can no longer be 
considered a defining character present in all the members 
of a species. The absence of a single common defining 
property for any virus species made demarcation of virus 
species a difficult task. It was only in the seventh ICTV 
report, published in 2000, that many virus species could for 
the first time be demarcated as polythetic classes.6

Principles of virus taxon nomenclature
One reason why the traditions of biological (zoological, 
botanical, and prokaryotic) nomenclature have not been 
adopted by virologists for the nomenclature of virus 
taxa is the unique position of viruses in biology. Virus 
nomenclature is independent and therefore does not follow 
the proposed International Code of Bionomenclature 
(BioCode; http://iczn.org/category/biocode/biocode).

All virus taxon names are capitalized and written in 
italics. This is in contrast to other biological taxonomies, 
which italicize only genus and species names but not those 
of higher taxa. As in other biological taxonomies, virus 
taxa levels can be differentiated by characteristic suffixes 
appended to their names: -virales (order), -viridae (family), 
-virinae (subfamily), -virus (genus). Examples are the order 
Mononegavirales, the family Picornaviridae, the subfamily 
Torovirinae, and the genus Tenuivirus. Virus species names 
consist of several components and still can take different 
styles: 
•	 Name + virus separated by a space (for example Measles 

virus, Borna disease virus);
•	 Name + virus separated by a space + classifier separated 

by a space (for example Simian virus 41);
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•	 Name + virus + classifier separated by a space (for 
example Betacoronavirus 1);

•	 Non-Latinized binomial names: Name + genus name 
in lower case separated by a space (for example Sudan 
ebolavirus as a member of the genus Ebolavirus). Note 
that this style is similar to the species name style used 
in other biological taxonomies, but that the order 
of genus–species is reversed to species–genus (for 
example in bacteriology, Escherichia coli is a member 
of the genus Escherichia).

If the species name consists of several words, the first 
word is always capitalized, whereas the other words are 
written in lower case, except if they are proper nouns (for 
example Porcine epidemic diarrhea virus, but West Nile 
virus). Taxa names are never abbreviated. 

The names of viruses that are members of different taxa 
are never italicized, and name components are capitalized 
only if they are proper nouns. As the names of viruses are 
mass nouns, articles are not used. The vernacular name of 
a group of viruses belonging to a taxon higher than species 
is directly related to the name of the higher taxon. This 
vernacular name usually has the suffix -virus(es). Specific 
suffixes (-virad(s) for order members; -virid(s) for family 
members; -virin(s) for subfamily members; and -virus(es) 
for genus members) have been suggested7 but have not yet 
been widely accepted by the virology community. Names of 
members of taxa higher than species are never abbreviated. 
For example:
•	 the members of the orders Mononegavirales and 

Nidovirales are called mononegaviruses/mononegavirads 
and nidoviruses/nidovirads, respectively;

•	 the members of the families Flaviviridae and 
Begomoviridae are called flaviviruses/flavivirids and 
begomoviruses/begomovirids, respectively;

•	 the members of the subfamilies Pneumovirinae or 
Torovirinae are called pneumoviruses/pneumovirins 
and toroviruses/torovirins, respectively;

•	 the members of the genera Morbillivirus and 
Alphavirus are called morbilliviruses and alphaviruses, 
respectively.

Problems arise when the names of taxa of different levels 
contain the same word stem and the specific suffixes are not 
used. For instance, the subfamilies Paramyxovirinae and 
Pneumovirinae are included in the family Paramyxoviridae. 
The members of the subfamilies are called paramyxoviruses 
and pneumoviruses, and the members of the family are 
called paramyxoviruses. A sentence such as ‘Concern is 
increasing over emerging paramyxoviruses’ is therefore 
ambiguous: it is unclear whether all paramyxoviruses (all 
the members of the family Paramyxoviridae, including 
pneumoviruses) are increasingly emerging or only the 
members of the subfamily Paramyxovirinae are meant. 
ICTV has yet to address this issue.

The names of species members are the virus names. 
Virus and species names can be identical or spelt differently 
but are always differentiated, because the virus names are in 
Roman type and not capitalized, whereas the species names 

are in italics with the first letter capitalized. For instance, 
measles virus is a member of the species Measles virus, and 
Ebola virus is a member of the species Zaire ebolavirus. 
Virus names may be abbreviated: for example, SARS-
CoV for severe acute respiratory syndrome coronavirus 
or MACV for Machupo virus. Although the ICTV is not 
responsible for devising virus names or their abbreviations, 
quasi-official abbreviations of virus name exist and should 
be used for consistency in manuscript writing. These 
abbreviations can be found in the latest ICTV report.1

Differentiating taxa and viruses
It is important to differentiate between taxa (concepts of 
the mind) and viruses (physical entities).8-13 When an 
author is referring to viruses as concrete physical entities 
that, for instance, cause disease or the virions of which are 
centrifuged or visualized under an electron microscope, 
the name of the viruses must be written in lower-case 
Roman script. One cannot purify, centrifuge, or visualize 
an abstract idea, such as a taxon. A species cannot become 
extinct: only its members can become extinct:
•	 It is correct to write that ‘filovirus glycoprotein 

structures have been determined’ but incorrect to 
write that ‘Filoviridae glycoprotein structures have 
been determined’;

•	 It is correct to write that ‘measles virus causes 
childhood diseases’ but incorrect to write that ‘Measles 
virus causes childhood diseases’ (Table 1).

In the majority of scientific publications, taxa (italicized) 
names need be mentioned only once (in the materials and 
methods section). The remainder of the text usually refers 
to experiments with actual viruses, and therefore virus 
names (not italicized, not capitalized) should be used.

Disclaimer
The content of this publication does not necessarily reflect 
the views or policies of the United States Department of 
Health and Human Services or of the institution and 
company affiliated with the author. The author performed 
this work as an employee of Tunnell Consulting, Inc., a 
subcontractor to Battelle Memorial Institute under its 
prime contract with the National Institute of Allergy and 
Infectious Diseases, Contract No. HHSN272200200016I.
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Table 1. Examples of correct and incorrect usage of virus taxon nomenclature (Note correct capitalization and use of italics)

Correct usage Incorrect usage

Nyamanini and Midway viruses require the establishment of a 
novel taxon in the order Mononegavirales.
Nyamanini and Midway virus are novel mononegaviruses.
Nyamanini and Midway virus are novel mononegavirads.

Nyamanini and Midway viruses are novel Mononegavirales.

As is commonly known, nidovirus matrix proteins bind cellular 
membranes.
As is commonly known, nidovirad matrix proteins bind cellular 
membranes.
As is commonly known, nidoviral matrix proteins bind cellular 
membranes.

As is commonly known, Nidovirales matrix proteins bind cellular 
membranes.

The recently discovered white bream virus is a novel member of 
the order Nidovirales.

The recently discovered White bream virus is a novel member of 
the order Nidovirales.

Africa and South America define the geographic distribution of 
arenaviruses.
Africa and South America define the geographic distribution of 
arenavirids.

Africa and South America define the geographic distribution of 
the Arenaviridae.

Tobacco plants (Nicotiana tabacum) have been inoculated with 
tobacco mosaic virus.

Nicotiana tabacum has been inoculated with Tobacco mosaic 
virus.


