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Box 4—-3. Means of Classification and Naming of Viruses

Structure: size, morphology, and nucleic acid (e.g., picornavirus
[small RNA|, togavirus)

Biochemical characteristics: structure and mode of replication®
Disease: encephalitis and hepatitis viruses, for example

Means of transmission: arbovirus spread by insects, for example

Host cell (host range): animal (human, mouse, bird), plant,
bacteria

Tissue or organ (tropism): adenovirus and enterovirus, for
example

*This is the current means of taxonomic classification of viruses.




Classification of Viruses

The following properties have been used as a
basis for the classification of viruses :

Genome sequencing is now often performed early in
virus identification,

and comparisons with databases provide detailed
Information on

the viral classification, predicted protein
composition, and taxonomic relatedness to other
VIruses.
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properties have been used as a basis for the
classification of viruses

(1) Virion morphology, including size, shape, type of
symmetry, presence or absence of peplomers, and presence or
absence of membranes.

(2) Virus genome properties, including type of
nucleic acid (DNA or RNA), size of genome in kilobases, (kb)
or Kilobase pairs (kbp), strandedness (single or double),
whether linear or circular, sense (positive, negative,
ambisense), segments (number, size), nucleotide sequence, G
+ C content, and presence of special features [repetitive
elements, isomerization, 5'-terminal cap, 5'-terminal covalently
linked protein, 3'-terminal poly(A) tract].

(3) Physicochemical properties of the virion,
Including molecular mass, buoyant density, pH stability,
thermal stability, and susceptibility to physical and chemical
agents, especially ether afid'dete¥tents. 6



properties have been used as a basis
for the classification of viruses

(4) Virus protein properties; including number,
size, and functional activities of structural and
nonstructural proteins, amino acid sequence, modifications
(glycosylation, phosphorylation, myristylation), and
special functional activities (transcriptase, reverse
transcriptase, neuraminidase, fusion activities).

(5) Genome organization and replication,

Including gene order, number and position of open reading
frames, strategy of replication (patterns of transcription,
translation), and cellular sites (accumulation of proteins,
virion assembly, virion release).

(6) Antigenic properties.

(7) Biologic properties, including natural host
range, mode of transmission, vector relationships,

pathogenicity, tissue trog,lm.,a@mr pathology.



Universal System of Virus Taxonomy
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International Committee on Taxonomy of Viruses (IC
which oversees virus taxonomy.

Dr. M. Aslanimehr



I8 (it S S A s ) AS L agag el Ak cudia i plails gaiald

Realm L s n s (o0 88 gu8SE ‘_})AE‘ : Domain
alili ¢ ( ): Kingdom
DLl 3 sa oz Division //// O sty se o :Phylum
. Class
. Order
Fasas 28 L aEamily
. Genus
. Species

Sl a8 uliding g ¢ s (adi ) ladanh
.J.'G}\_éle

Dr. M. Aslanimehr 9


https://fa.wikipedia.org/wiki/%D8%AF%D8%A7%D9%85%D9%86%D9%87_(%D8%B2%DB%8C%D8%B3%D8%AA%E2%80%8C%D8%B4%D9%86%D8%A7%D8%B3%DB%8C)
https://fa.wikipedia.org/wiki/%D9%81%D8%B1%D9%85%D8%A7%D9%86%D8%B1%D9%88
https://fa.wikipedia.org/wiki/%D8%B4%D8%A7%D8%AE%D9%87_(%D8%B2%DB%8C%D8%B3%D8%AA%E2%80%8C%D8%B4%D9%86%D8%A7%D8%B3%DB%8C)
https://fa.wikipedia.org/wiki/%D8%AF%D8%B3%D8%AA%D9%87_(%D8%B2%DB%8C%D8%B3%D8%AA%E2%80%8C%D8%B4%D9%86%D8%A7%D8%B3%DB%8C)
https://fa.wikipedia.org/wiki/%D8%B1%D8%AF%D9%87_(%D8%B2%DB%8C%D8%B3%D8%AA%E2%80%8C%D8%B4%D9%86%D8%A7%D8%B3%DB%8C)
https://fa.wikipedia.org/wiki/%D8%B1%D8%A7%D8%B3%D8%AA%D9%87_(%D8%B2%DB%8C%D8%B3%D8%AA%E2%80%8C%D8%B4%D9%86%D8%A7%D8%B3%DB%8C)
https://fa.wikipedia.org/wiki/%D8%AE%D8%A7%D9%86%D9%88%D8%A7%D8%AF%D9%87_(%D8%B2%DB%8C%D8%B3%D8%AA%E2%80%8C%D8%B4%D9%86%D8%A7%D8%B3%DB%8C)
https://fa.wikipedia.org/wiki/%DA%AF%D9%88%D9%86%D9%87_(%D8%B2%DB%8C%D8%B3%D8%AA%E2%80%8C%D8%B4%D9%86%D8%A7%D8%B3%DB%8C)
https://fa.wikipedia.org/wiki/%DA%AF%DB%8C%D8%A7%D9%87%E2%80%8C%D8%B4%D9%86%D8%A7%D8%B3%DB%8C
https://fa.wikipedia.org/wiki/%D8%AC%D8%A7%D9%86%D9%88%D8%B1%D8%B4%D9%86%D8%A7%D8%B3%DB%8C
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Classification of Red Fox for example

Domain
Eukarya

Kingdom

&nimalia

! Phylum

Lhnriala

Class
fammialia

Order
Carnivora .'1

/
Family  /

Canidas ]

Genus
Wineag

species /[
Vulpes vinpas

Red fox | Vilpes vulpes)

Three Domain considered for live organism:
1-Eukaryia , 2 Bacteria, 3- Archaea
Dr. M. Aslanimehr




Classification of Viruses by (ICTV)

D) ICTV x D) ICTV x & archea bactena - Google Search X | & Google Translate

< &) & talkictvonline.org/taxonomy/

@ entanced By Google “

Home Information Taxonomy Files Discussions Study Groups Meetings ICTV Report LogindJoin

Virus Taxonomy: 2019 Release

EC 51, Berlin, Germany, July 2019

Email ratification March 2020 (MSL #35)

4 realms, 9 kingdoms, 16 phyla, 2 subphyla, 36 classes, 55 orders, & suborders, 168 families. 103 subfamilies. 1421 genera. 68 subgenera. 6590 species

Expand ranks to show: Hide ranks above:

— Class: Henviviniceles Phylum: Peplovinicota 3 families, 3 subfamilies, 19 genera. 122 species

+ Order: Herpesvirales Class: Herviviricetes 3 families

— Phylum: Uroviricota Kingdom: Heunggongvirae
— Class: Caudoviricetes Phylum: Uroviricota 1 order
=+ Order: Caudovirales Class: Caudoviricetes 9 families, 1 genus
Monodnaviria
= Kingdom: Loebvirae Realm: Monodnavina
— Phylum: Hofneivincota Kingdom: Loebvirae
— Class: Faservincetes Phylum: Hofneiviricota 1 order
4 Order: Tubulavirales Class: Faserviricetes 2 families
= Kingdom: Sangervirae Realm: Monodnavira 1 phylum
— Phylum: Phixviricota Kingdom: Sangervirae
— Class: Malgrandaviricetes Phylum: Phixviricota 1 order
=+ Order: Petilvirales Class: Malgrandaviricetes 1 family
= Kingdom: Shotokuvirae Realm: Monodnavina
— Phylum: Cossavincota Kingdom: Shotokuvirae

— Class: Mouvincefes Phylum: Cossaviricota 1 order

2 orders

BE =010.004Gzip
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Based on Text :Jawetez 2019

order Mononegavirales

Virus orders may be used to group.Vvirus
families that share common characteristics.

For example, order Mononegavirales
encompasses the

Bornaviridae,

Filoviridae,
Paramyxoviridae,

and Rhabdoviridae families.

13



Universal System of Virus Taxonomy

Since 2017,

the International Committee on Taxonomy
of Viruses had organized more than

4400 virus species Into
122 families and
735 genera.

Jawetez 2019
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ICTV Newsletter #16. October 2019

Table 2. Summary of taxonomic changes ratified in February 2019
Rank New Abolish Rename Merge Split Total

MSL34a
Realm
Phylum
Subphylum
Class
Order
Suborder
Family
Subfamily 15
Genus 175 137
Subgenus 0 0

Species 614 11 59 2
alTotal number of taxa in the ICTV Master Spacies List MSL34

o O o o o o o o o o
O O o o o o o o

o O O o O o o o o o
o o N OO O 0o o o o o




Realm (sl ¢ 4iala)

In , realm Is the highest taxonomic
rank established for by the ICTV,
which oversees virus taxonomy.

The rank of realm corresponds to the rank
of used for cellular life, but differs
In that viruses In a realm do not necessarily
share a common ancestor based on

nor do the realms share a common

ancestor.

Dr. M. Aslanimehr
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https://en.wikipedia.org/wiki/Virology
https://en.wikipedia.org/wiki/Virus
https://en.wikipedia.org/wiki/Domain_(biology)
https://en.wikipedia.org/wiki/Common_descent

Realm in virology ICTV 2021

Four virus realms are recognized and united by
specific traits:
a, which contains all double-stranded DNA
(dsDNA) viruses that encode the HK97-fold major capsid
protein;
, which contains all single-stranded DNA

(ssSDNA) viruses that encode a
and their descendents;

~which contains all RNA viruses that
encode and all viruses

that encode :

, which contains all dsSDNA viruses that
encode a vertical jelly rolPmajericapsid protein. 7


https://en.wikipedia.org/wiki/Conserved_sequence
https://en.wikipedia.org/wiki/Duplodnaviria
https://en.wikipedia.org/wiki/Monodnaviria
https://en.wikipedia.org/wiki/HUH-tag
https://en.wikipedia.org/wiki/Riboviria
https://en.wikipedia.org/wiki/RNA-dependent_RNA_polymerase
https://en.wikipedia.org/wiki/Reverse_transcriptase
https://en.wikipedia.org/wiki/Varidnaviria

Realm in virology ICTV online
March 2022

6 virus realms are recognized and united-by
specific traits:

Virus Taxonomy: 2021 Release

EC 53, Online, July 2021

Email ratification March 2022 (MSL #37)

6 realms, 10 kingdoms, 17 phyla, 2 subphyla, 39 classes, 65 orders, 8 suborders, 233 families, 168 subfamilies, 2606 genera, 84 subgenera, 10434 species

Expand ranks to show: | Realm v|  Hide ranks above: | Realm v

<+ Realm: Adnaviria 1 kingdom history
4+ Realm: Duplodnaviria 1 kingdom history
4+ Realm: Monodnaviria 4 kingdoms history
4+ Realm: Riboviria 2 kingdoms, 2 families, 4 genera history
<+ Realm: Ribozyviria 1 family history
+ Realm: Varidnaviria 2 kingdoms history

Dr. M. Aslanimehr 18


https://en.wikipedia.org/wiki/Conserved_sequence

In formal taxonomic usage

The accepted names of virus, viroid and satellite

realms, subrealms, kingdoms, subkingdoms, phyla, subphyla, classes,
subclasses, orders, suborders, families, subfamilies, genera and

subgenera are printed In italics and the first
letters of the names are capitalized.

Examples of correct form:

— Murray Valley encephalitis virus
— Tobacco mosaic virus

Examples of

— Ustilago maydis virus (not italicized),
— Murray valley encephalitis virus (\Valley is a proper noun) or

tobacco mosaic virus (not capitalized or italicized).
Dr. M. Aslanimehr 19



Universal System of Virus Taxonomy

A system has been established in-which viruses are
separated into major groupings called families on the basis
of virion morphology, genome structure, and strategies of
replication. Virus family names have the suffix -viridae.

Within each family, subdivisions called genera are usually
based on physicochemical or serologic differences. Criteria
used to define genera vary from family to family.

Genus names carry the suffix -virus.

In four families (Poxviridae, Herpesviridae, Parvoviridag,
Paramyxoviridae).

A larger grouping called subfamilies has been defined,
reflecting the complexity of relationships among member
VIruses.

Dr. M. Aslanimehr 20



Conventions for Nanung Viruses

Taxonomic
Hierarchy Ending Example

Order -virales \ononegavirales
Family -viridae Paramyxoviridae

Subfamily -virinae Pneumovirinae

(Senus VIrus Pheumovinus

Species None Huan respiratory
syncytial virus
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Virus Taxa Infecting Vertebrates

Iridoviridae

Alloherpesviridae

Herpesviridae
Asfarviridae

Papillomaviridae

Polyomaviridae

Poxviridae

ssDNA

dsDNA (RT)

L]
Circoviridae

@

L7
Parvoviridae

@ Hepadnaviridae

Anelloviridae

ssRNA (-) and (+/-)

Mononegavirales

Deltavirus

211 "T'?’)
i,

SM o’
J('.'u. ;"-L‘
Orthomyxoviridae

Lo i

Bunyaviridae e .
xoviridae Rhabdoviridae

Bornaviridae Param

ssRNA (+)
-
Astroviridae
L7

Caliciviridae

@

Flaviviridae

Nidovirales

L2

Picornaviridae

@

Togaviridae

L2

Hepeviridae
&

Nodaviridae

Coronaviridae

Arteriviridae

| Coronavirinae Torovirinae
dsRNA
Reoviridae

Sedoreovirinze  Spinareuvintlae

ssRNA (RT)

©-

Metaviridae Relfroviridae

Birnaviridae

Picobirmaviridae




DMA wiruses

&3

FPanrowvinidae
Indowviridas

b2 &

dsDMNA (RT) Polyomawiridae Circowiridas

&

Hepadnaviridae Herpeswvindae FPapilfomaviridas Adenoviridae

Asfarvinidae Poxwiridase

RMA wviruses

ssRMNA (RT)

Orthomyxowvindase

T

Reowvindae o

- E =
%‘5’ Bomaviridaes Arenawviridae

Paramyxowvindae
N o = Bunyawindae

g t I3
@ Hlowindae
Picobimawviridaec @ @ @ @

Hepawvindae Calicivindae Astroviridae Picornawviridae

®

Coronavirnidaese Arternvinidae Togawiridae Flavivindae

FIGURE 29-2 shapes and relative sizes of animal viruses of families that infect vertebrates. In some diagrams, certain internal structures
of the particles are represented. Only thoose families that include human pathogens are listed in Table 29-1 and described in the text.
(Reproduced with permission from van Regenmortel MHW, Fauqguet CM, Bishop DHL, et al [editors]: Virus Taxonomy: Classification and
MNomenclature of Viruses. Seventh Report of the International Committee on Taxonomy of Viruses. Academic Press, 2000.)

Jawetz , Clinical Virology 2019



E 29-1 Families of Animal Viruses That Contain Members Able to Infect Humans
Size of
Wirtomn: Muclaic Acid
Capshd Ennvalop-ed Eddver Bum ber of Wirus Partlce I Wirlaoam Physical Type of
Symmetry or Naksad Senshihvity Capsomenss Slze (nm )= (kb kb MNucl=ks Acid® Virus Famiky
lco=zahedral Maked Resistant = b 1E-26 5.5 55 Parvoviridae
=i 2039 ss arcular Anslloviridas
= as 5 d= cimcular Podyomariridas
] 55 B8 ds circular Papillormavindas
253 FO—oD ZE—E5 ds Adenowiridass
Envedoped Sensitive 120 SO I d= cimcular: Hepadnaviridae
162 150—300 125340 ds Herpesvirdas
Complex Complax Resistant 23D 2 SI0 130375 d= Poxvinidas
coats
lcosahedral Maked Resistant 3z Z2E-3Z0 7.Z-84 55 Picormaviridae
ZE—S0 &.4—7 4 55 Astrovindas
3= ZF—an F4-83 =55 Calicivindas
2T 7.3 S5 Hep-ewirida=
S5—a0 e d= seqgrmented Picobimavindas
G050 1627 ds segmented Reowiridas
Ermvedoped Sansitive L So—70 Q.F 118 S5 Tosgavirkdas
LAk o mi Enmvedoped Sansitive & Q5-1F=5 S5 SE- e Tesd Flaviwiridas
z:rhr'uz-le:-: S0—300 1014 Arenaviridae
1:30— W60 ZFF—_33 55 Cormonaviridaes
s80—1 10 F—11" ss diploid Retroviridas
Helical Enmvedoped Sansitive B0—130 1o—13.65 S5 SE- e Tesd Orthomyeoviridae
80—130 11—21 S5 ST e Tesd Bunyawviridae
BiI—1E5 85105 55 Bormawiridas
75w 1ED 13-1& 55 Rhab-doviridas
1 Sall— FalW0 1E&— 2 14 Paramyxoviridas
Sl 2 WO 1501 55 Filowiridas

% o diiarmeter w lereg il
l= stranded; 5=, single dorarwleo.
tive-sense sirand has a constant length of 2.2 kb thee other wamies in length, l=aving a large single-stranded gap.

r= Orthoporarus, which includes the better-studied poxvinuses (g, waccinial, is ethier resistant some of the poxviruse=s belongirg to other genera are ether



Suie O 4n g
Pala QUS Jgan bl W e g g g (s 4duda Lilal

) wa Jsin a8 sa laaay 2504t K 5

2l 4% ) 3
03 51A A age sl Lag g ikl
b adlizal i gla QUS Jgas 4
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Qazvin University of Medical Sciences

Classification of RNA Viruses
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In

the

S Includes-15 taxa (8 main

taxa):
realm, subrealm, kingdom, subkingdom, phylum,

Su
Su

ap

ophylum, class, subclass, order, suborder, family,
ofamily, genus, subgenus, and species, to e

nlied for viruses, viroids and satellite nucleic

acids.

The names for these ranks shall be single words ending with the
suffixes “-viria”, “-vira”, “-virae”, “-virites”, “-viricota”, -
viricotina”, “viricetes”, “-viricetidae”, “-virales”, “-virineae”, -

viridae”, “-virinae”, “-virus" and “-virus”, respectively.

_ 28
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https://en.wikipedia.org/wiki/Virology
https://en.wikipedia.org/wiki/International_Committee_on_Taxonomy_of_Viruses
https://en.wikipedia.org/wiki/Virus_classification

mévﬂﬁ) in virology

e Invirolooy, realm is the highest taxonomic rank
established for (ICTV),

o Four virus realms are recognized.

e Realm of Riboviria in 2018 and the other thre
realms in 2019 were added

Dr. M. Aslanimehr


https://en.wikipedia.org/wiki/Virology
https://en.wikipedia.org/wiki/Virology

Four Realm considered for viruses (ICTV
online 2020)

, Which contains all double-stranded

DNA (dsDNA) viruses that encode the-HK97-fold major capsid

protein, There are two groups of viruses in Duplodnaviria:
tailed of the order , which infect prokaryotes, and
herpesviruses of the order , Which infect animals.

, Which contains all single-stranded

DNA (ssDNA) viruses that encode a
and their scendents ,

, Which contains all RNA viruses that encode
(RARP, RDR) or RNA replicase and all
viruses that encode :

, Which contains all dsDNA viruses that encode a
vertical jelly roll major capsid protein. (Pox , Adenoviridae)

Dr. M. Aslanimehr 30


https://en.wikipedia.org/wiki/Duplodnaviria
https://en.wikipedia.org/wiki/Bacteriophage
https://en.wikipedia.org/wiki/Caudovirales
https://en.wikipedia.org/wiki/Herpesvirales
https://en.wikipedia.org/wiki/Monodnaviria
https://en.wikipedia.org/wiki/HUH-tag
https://en.wikipedia.org/wiki/Riboviria
https://en.wikipedia.org/wiki/RNA-dependent_RNA_polymerase
https://en.wikipedia.org/wiki/Reverse_transcriptase
https://en.wikipedia.org/wiki/Varidnaviria

Realm In virology IC

March 2020

> & archea bach

(& & talkictvonline.or

udy Groups

Realm: Duplodnaviria

in/Join

ogle Translate

TV online

— Kingdom: Heunggongvirae Realm: Duplodnavina

Phylum: Peplowviricota Kingdom: Heunggongwvirae

— Class: Hernviviricefes Phylum: Peploviricofa
+ Order: Herpesvirales Class: Herviviricetes

Phylum: Uroviricofa Kingdom: Heunggongvirae

history

= Class: Caudoviricetes Phylum: Urowvincota

history

=+ Order: Caudovirales Class: Caudoviricetes

9 families, 1 genus

history

— Realm: Monodnaviria

4 kingdoms

history

— Kingdom: | oebvirae Realm: Monodnaviria

1 phylum

history

= Phylum: Hofmeivincofa Kingdom: Loebvirae

1 class

history

— Class: Fasenvincetes Phylum: Hofmeivinicota

1 order

history

=+ Order: Tubulavirales Class: Faserviricetes

2 families

history

— Kingdom: Sangervirae Realm: Monodnaviria

1 phylum

history

— Phylum: Phixvincota Kingdom: Sangervirae

1 class

history

— Class: Malgrandaviricetes Phylum: Phixvincota

1 order

history

=+ Order: Pelitvirales Class: Malgrandaviricetes

1 family

history

— Kingdom: Shotokuvirae Realm: Monodnawiria

2 phyla

history

— Phylum: Cossaviricota Kingdom: Shotokuvirae

3 classes

history

— Class: Mouviricetes Phylum: Cossaviricota

1 order

history

=+ Order: Polivirales Class: Mouviricetes

1 family

history

— Class: Papovaviricetes Phylum: Cossavincota

2 orders

history

=+ Order: Sepolyvirales Class: Papovaviricetes

1 family

history

=+ Order: Zurhausenvirales Class: Papovaviricetes

1 family

111 L =



Realm in virology ICTV online
March 2022

6 virus realms are recognized and united-by
specific traits:

Virus Taxonomy: 2021 Release

EC 53, Online, July 2021

Email ratification March 2022 (MSL #37)

6 realms, 10 kingdoms, 17 phyla, 2 subphyla, 39 classes, 65 orders, 8 suborders, 233 families, 168 subfamilies, 2606 genera, 84 subgenera, 10434 species

Expand ranks to show: [Realm V\ Hide ranks above: \ Realm V\

+ Realm: Adnaviria 1 kingdom  history
+ Realm: Duplodnaviria 1 kingdom  history
+ Realm: Monodnaviria 4 kingdoms history
+ Realm: Riboviria 2 kingdoms, 2 families, 4 genera history
+ Realm: Ribozyviria 1family history
+ Realm: Varidnaviria 2kingdoms history
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https://en.wikipedia.org/wiki/Conserved_sequence

Malin reference for classification

TABLE 29-1

Families of Amnimal Viruses That Contain Members Able to Infect Humans

Muschaic
Aochd Capshd
Core Sy mimeTtry

Ethver
Sens vty

Wirus Particle
Size (nmmi)*

Size of
Muscleic Acid
I Wil
(kb

Physical Type of
MNucheks Acad®

Wirus Famiky

1 PN lcosahedral

Complex

lco=ahedral

Limiknown
o
oomplex

Enmwvelopesd

Complax
COSts

Maked

Erveloped
Ermwveloped

Resistant

Resistant

Resistant

T1E—26
=0
45

55

5.5
s K

=

=

1
s= circular
ds cimoular
ds cimoular
ds
ds
ds
ds

il oid
sEsg e n e

SeEsg e n e

Parvowviridae
Anelloviridae
Polyomasiridas
Papillomavindas
Adenowviridas
Hepadnaviridae
Herpesviridaa
Poeoviridas

Ficomaviridae
Astrowindas
Caliciwirndas
Hep=wirid=as
Ficobimavinddae
Reowiridas
Togavindas
Flaviwvirid=s
Aranaviridas
Coronavirndae
Rerrowviridas
COrrhomyeowvirndae
Bunyawviridae
Bormaviridas
Rhab-dowviridae
Paramyxoviridas

Filowviridae

*Dazamees-ber, or dizmeier x lergith

*d=, double stranded; s, single seranded.

T he negative-sense strand has a constant length of 2.2 b the ather waries in length, leasring a

The genus Orihoponemus, which incledes the betber-studied poxwinuses: (g, waeccinial,

SEres ik

Size of momocmer.

Filamentous formms wary greathy m kength.

arge single-stranded gap.

= mthier resistant: some of the paoswiros=zs belongirg to ather genera sre e ther

Jawetz , Clinical Virology. 2949




TABLE 36,2 Properties of Virions of Human DNA Vruses

GENOME VIRION

Molecula Encodes
Fanily Massx10°Da  Nafure ~ Shape ize (nm) Polymerase”

Panviidae B5-140 O inear  Brckshaped enveloped 00X 20x10 4%

Herpesirdae 0150 dslnear osadelahedral enveloped  Capsid, 100-110
Envelope, 120-20

Adenoviridae - ds lnear — Icosadeltahedral with fibers ~ 70-00

Hepadhayiridae . s, cirelar®  Spherca, enveloped )

Polyomaviridee and Papllomairidae  3- 05 Cicular— Icosadeahedral

Pavoviridae 5 o Mnear — lcosahedral

Murray , Clinical Viroldgy/ 2021



THAEBRLE 3&6.3
MNMaemibaers

Farmuilly=

Families of RN Wiruses amcd Saorrmee Inmposoritaryt

e b e s =

P A R A M Y ORI AE

Paraimfluasmn=za wirus, Sengcdai winuas, rarraecasiies
WEFLAS, MIUIMIs winuas, respiratary Sy ey —
tial wirus, rmetapraEu rTeOWwil rus

ORTHOMNMY 2>XOWITRIED A E

trrfforen=oca wirtrs typees A, B O amnd theoagao—
DOowinus=—s

COROMNANTRID A E

Cimnred il s, SARS wirnus, PMERS wirus

Arormawirnidcdaae

Lersse Fever vwirus, Tacaribe wirus ocormplaexx
Dwumim amnd Machwuupao wiruasesh, Iy pnaeo—
it Clheoriccrmeningitis wirnuas

Rhabdowiridas

Roabies wirnrs, wesicular stormatitis wiruas

Filowiricd a«e

Eboda wirwrs, Marlwurg wimnuas

EBunyawiricdac

CerliforTrica encefralifitis vwirors, La Crosse
wilrus, sarmndfihy fewver wirus, haermeorrbagic
fewear wirus, hamtawiruas

Raoetroaowiridac

Hurmam T—ocell leukermia wirus tyeaes | amd
I, =" andrmal orncoowirnuases

Reowiridae

Rotoaawiroes, Colaorada tick feweaer wirus

Togawiridas=s

Rulbaella winuas; wvwesitaerre, Sasitaerry,. orted
errezoraelon aeguirnrte aenceprfralififfs wiirors s
Ross River wirus; Simndibis wirnuas; Sermmuliki
Forest wirus; chiloumgurnya winus

Flawiwirida«

Yellow Ffever wirws, demnguse wiras, st Lowuls
ercephalitis wirus, W=st il wirus,,
hepatitis O wirus

Calicihwvirida=

Normsea e wifrees, Ccalicivwirus

Ficormawiriclaie

Rhirnowiruses, poficowircrs, echowirnuseaes,
paraechowirus, coxsackiewirus, haepatitis
A il s

Hepaewiricdae

Hepatitis E wirus

SAstrowiricddae

SAsTrowirus

Dl a

Ce=lta ageaent

he sime of thhe Tywpee is indicative of the relathve size= of the wiruas,

The italicized wirus is the prototy e winas for the farmily e
AAEFTS hlliddle=s East respiratory Swriedincl T SARS, semvernes S lbe nespira by ST eclirer mises:
I Foarmar irmrmarsoscod e ficie rweyE wiruas

Murray , Clinical Viroldgy/ 2021



Table 31-1. Classification of DNA viruses.

VirusFamily  Envelope Capsid Particle DNA MW DNA Medically Important
Present Symmetry Size {(nm) {x109) Structure! Viruses
Parvovirus No lcosahedral 22 2 SS, linear B19 virus
Papovavirus No Icosahedral 55 3-5 DS, circular, Papillomavirus
supercoiled
Adenovirus No lcosahedral 75 23 DS, linear Adenovirus
Hepadnavirus Yes Icosahedral 42 1.5 DS,incomplete  Hepatitis B virus
circular
Herpesvirus Yes Icosahedral 1002 100-150 DS, linear Herpes simplex virus,
varicella-zoster virus,
cytomegalovirus,
Epstein-Barr virus
Poxvirus Yes Complex 250x400  125-185 DS, linear Smallpox virus, vaccinia
Virus

155, single-stranded; DS, double-stranded.

’The herpesvirus nucleocapsid is 100 nm, but the envelope varies in size. The entire virus can be as large as 200 nm in diam-
eter.
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Table 37—2. Classification of RNA viruses.

Virus Family Envelope Capsid Particle RNA MW RNA Structure?®
Present Symmetry Size (nm) (><10%)

Picornavirus No lcosahedral 28 2.5 SS linear,
nonsegmented,
positive polarity

Calicivirus No lcosahedral 38 2.7 SS linear,
nonsegmented,
positive polarity

Reovirus No lcosahedral 75 15 DS linear, 10 segments

Flavivirus Yes lcosahedral 45 4 SS linear,
nonsegmented,
positive polarity

Togavirus Yes lcosahedral 60 4 SS linear,
nonsegmented,
positive polarity

Retrovirus Yes lcosahedral 100 72 SS linear, 2 segments,
positive polarity

Orthomyxovirus Yes Helical 80-120 4 SS linear, 8 segments,
negative polarity

ParamyxxQwvHals ¢ pjvu-Y¥e8vertea by mdd@lical rrone. ru 150 [ SS linear,
nonsegmented,
negative polarity

e = - S canned o & DiMumconverted o3 MILSAND - 8 - FaGEte e AR - == S T —

Rhabdovirus Yes Helical 75 =< 180 4 SS linear,
nonsegmented,
negative polarity

Filovirus Yes Helical 803 4 SS linear,
nonsegmented,
negative polarity

Coronavirus Yes Helical 100 10 SS linear,
nonsegmented,
positive polarity

Arenavirus Yes Helical 80—-130 5 SS circular, 2 segments
with cohesive ends,
negative polarity

Bunyavirus Yes Helical 100 5 SS circular, 3 segments
with cohesive ends,
negative polarity

Deltavirus Yes Uncertain4 37 0.5 SS circular,

closed circle,
negative polarity

Medically
Important
Viruses

Poliovirus,
rhinovirus,
hepatitis A
virus

Norwalk virus,
hepatitis E
virus

Rotavirus

Yellow fever
virus, dengue
virus, West Nile
virus, hepatitis
C virus

Rubella virus

HIV, human
T-cell leukemia

Measles virus,
mumipes virus,
respiratory
syncytial virus

Rabies virus

Ebola virus,
Marburg virus

Coronavirus

Lymphocytic
choriomeningitis
virus

California

encephalitis
virus, hantavirus

Hepatitis delta
virus

1SS, single-stranded; DS, double-stranded.

2Retrovirus RNA contains 2 identical molecules of MV 3.5 >< 7139,
3Particles are 80 Nnm wide but can be thousands of nanometers long.
1The nucleocapsid appears spherical but its symmetry is unknown.




Box 4—7. Properties of DNA Viruses

DNA is not transient or labile.

Many DNA viruses establish persistent infections (e.g., latent,
immortalizing).

DNA genomes reside in the nucleus (except for poxviruses).

Viral DNA resembles host DNA for transcription and replication.

Viral genes must interact with host transcriptional machinery
(except for poxviruses).

Viral gene transcription is temporally regulated.

Early genes encode DNA-binding proteins and enzymes.

Late genes encode structural and other proteins.

DNA polymerases require a primer to replicate the viral genome.

The larger DNA viruses encode means to promote efficient
replication of their genome.

Parvovirus: requires cells undergoing DNA synthesis to replicate.

Papovavirus: stimulates cell growth and DNA synthesis.

Hepadnavirus: stimulates cell growth and encodes its own
polymerase.

Adenovirus: stimulates cellular DNA synthesis and encodes its
own polymerase.

Herpesvirus: stimulates cell growth, encodes its own polymerase
and enzymes to provide deoxyribonucleotides for DNA
synthesis, establishes latent infection in host.

Poxvirus: encodes its own polymerase and enzymes to provide
deoxyribonucleotides for DNA svnthesis, replication machinery,
and transcription machinery in the cytoplasm.




Box 4 8. Properties of RNA Viruses

RINA is labile and transient.

Most RNA viruses replicate in the cytoplasm.

Cells cannot replicate RNA. RNA viruses must encode an RNA-
dependent RNA polymerase.

The genome structure determines the mechanism of transcription
and replication.

RNA viruses are prone to mutation.

The genome structure and polarity determine how viral
messenger RNA (mRNA) is generated and proteins are
processed.

RNA viruses, except (+) RNA genome, must carry polymerases.

All (—) RNA viruses are enveloped.

Picormnaviruses, togaviruses, flaviviruses, caliciviruses, and
coronaviruses
(+) RNA genome resembles mRNA and is translated into a
polyprotein, which is proteolyzed. A (—) RNA template is used
for replication. Togaviruses, coronaviruses, and noroviruses
have early and late genes.

Orthomyxoviruses, paramyxoviruses, rhabdoviruses,
filoviruses, and bunyaviruses
(—) RNA genome is a template for individual mRNAs, but full-
length (+) RNA template is required for replication.
Orthomyxoviruses replicate and transcribe in nucleus, and each
segment of the genome encodes one MRNA and template.

Reoviruses
(+/—) Segmented RNA genome is a template for mRNA. (+)
RNA may also be encapsulated to generate the (+/—) RNA
and then more mRNA.

Retroviruses
(+) Retrovirus RNA genome is converted into DNA, which is
integrated into the host chirorniztin éaind transcribed as a cellulur
gene.
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