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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 and detergents.Dr. M. Aslanimehr 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 tropisms, and pathology.Dr. M. Aslanimehr 7



International Committee on Taxonomy of Viruses (ICTV)

which oversees virus taxonomy.

Universal System of Virus Taxonomy
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:رارنددر طبقه بندی جانداران هشت طبقهٔ اصلی وجود دارد که از بزرگ به کوچک بدین ق

: Domainدر تاکسونومی ویروسها ، قلمرو دامنهRealm

): Kingdomسلسله، )فرمانرو

:Phylum جانورانمورد در   :شاخه////: Division گیاهانمورد در دسته

: Classرده

: Orderراسته

: Familyعمومی ترکابرد با خانواده

: Genusجنس

: Speciesگونه

اندکی یگاهو ویروسشناسی جانورشناسی، گیاه شناسیی( رتبه ها)طبقه ها 

.متفاوتند
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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

Three  Domain considered for live organism: 

1-Eukaryia , 2 Bacteria, 3- Archaea
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Classification of Viruses by (ICTV)



Based on Text :Jawetez 2019

order Mononegavirales

 Virus orders may be used to group virus 

families that share common characteristics.

 For example, order Mononegavirales

encompasses the 

 Bornaviridae, 

 Filoviridae, 

 Paramyxoviridae,

 and Rhabdoviridae families. 
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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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Realm (دامنه ، قلمرو)

 In virology, realm is the highest taxonomic 

rank established for viruses by the ICTV, 

which oversees virus taxonomy. 

 The rank of realm corresponds to the rank 

of domain used for cellular life, but differs 

in that viruses in a realm do not necessarily 

share a common ancestor based on common 

descent nor do the realms share a common 

ancestor.
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https://en.wikipedia.org/wiki/Virology
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https://en.wikipedia.org/wiki/Domain_(biology)
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Realm in virology ICTV 2021
 Four virus realms are recognized and united by 

specific highlyconserved traits:

 1- Duplodnavira, which contains all double-stranded DNA 

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

protein;

 2- Monodnaviria, which contains all single-stranded DNA 

(ssDNA) viruses that encode a HUH superfamily 

endonuclease and their descendents;

 3- Riboviria, which contains all RNA viruses that 

encode RNA-dependent RNA polymerase and all viruses 

that encode reverse transcriptase; 

 4- Varidnaviria, which contains all dsDNA viruses that 

encode a vertical jelly roll major capsid protein.Dr. M. Aslanimehr 17

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
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Realm in virology ICTV online  

March 2022
 6 virus realms are recognized and united by 

specific highlyconserved traits:
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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 incorrect forms:
– Ustilago maydis virus (not italicized),

– Murray valley encephalitis virus (Valley is a proper noun) or 

tobacco mosaic virus (not capitalized or italicized). 
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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, Parvoviridae, 
Paramyxoviridae).

 A larger grouping called subfamilies has been defined, 
reflecting the complexity of relationships among member 
viruses. 
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Jawetz , Clinical Virology 2019
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Jawetz , Clinical Virology 2019Dr. M. Aslanimehr 25



توجه دانشجویان عزیز
وتز لطفا طبقه بندی ویروس ها بر اساس جدول کتاب جا

به همان خوبی که جدول ضرب را . فرا گرفته شود

. فراگرفته اید

 لطفا  ویروس های مهم هر خانواده

 به جدول کتاب جاوتز اضافه شود  .
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Classification of RNA Viruses

Dr. M . Aslanimehr
Dr. M. Aslanimehr 27

Qazvin University of Medical Sciences



In virology

the International Committee on Taxonomy of 

Viruses's virus classification includes 15 taxa (8 main 

taxa):

realm, subrealm, kingdom, subkingdom, phylum, 

subphylum, class, subclass, order, suborder, family, 

subfamily, genus, subgenus, and species, to be 

applied 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.
Dr. M. Aslanimehr
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Realm( قلمرو) in virology

 In virology, realm is the highest taxonomic rank 

established for (ICTV), 

 Four virus realms are recognized.

 Realm of Riboviria in 2018 and the other three 

realms in 2019 were added
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https://en.wikipedia.org/wiki/Virology
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Four  Realm considered for viruses (ICTV 

online 2020)

 : Duplodnaviria, 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 bacteriophages of the order Caudovirales, which infect prokaryotes, and 

herpesviruses of the order Herpesvirales, which infect animals.

 Monodnaviria, which contains all single-stranded 

DNA (ssDNA) viruses that encode a HUH superfamily 

endonuclease and their scendents ,

 Riboviria, which contains all RNA viruses that encode RNA-

dependent RNA polymerase (RdRP, RDR) or RNA replicase and all 

viruses that encode reverse transcriptase, 

 Varidnaviria, which contains all dsDNA viruses that encode a 

vertical jelly roll major capsid protein. (Pox , Adenoviridae)
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https://en.wikipedia.org/wiki/Duplodnaviria
https://en.wikipedia.org/wiki/Bacteriophage
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Realm in virology ICTV online  

March 2020



Realm in virology ICTV online  

March 2022
 6 virus realms are recognized and united by 

specific highlyconserved traits:
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Jawetz , Clinical Virology 2019Dr. M. Aslanimehr 33

Main reference for classification



Murray , Clinical Virology 2021
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Murray , Clinical Virology 2021
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تعریف ویروس : پاسخ سوالات 

م ویروس ها یکی از کوچک ترین ذرات عفونی و ارگانیس

Acellular)هایی هستند که ساختار سلولی ندارند organisms.)

س این ارگانیسم های فاقد سلول، دارای ماده ژنتیکی از جن

تیکی انگل اجباری در سطح ژنآنها . نوکلئیک اسید می باشند

، انسان) بوده و دارای طیف وسیعی از میزبانان می باشند 

و حتی سایر حیوان ، گیاهان و سایر ارگانیسم ها و میکرو ارگانیسم ها

(. ویروس ها 

تقل و ویروس ها فاقد متابولیسم مستقل ، سیستم آنزیمی مس

ماکرو فاقد اندامک های سلولی هستند و برای تکثیر و ساخت

.مولکول های خود نیاز به میزبان زنده مناسب دارند
By: Dr. M. Aslanimehr 42
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ادامهتعریف ویروس 

 رارخود توانایی تکثیولیکن ویروس ها به عنوان مهمترین ویژگی یک موجود زنده

یم دوتایی ، تکثیر ویروسی متفاوت از تقس. در درون سلول زنده دارا می باشندفقط  

واند میتوز و میوز می باشد و در طی چرخه تکثیری ویروس از یک ویروس می ت

.هزاران ویروس ساخته شود

و ی به نظرمن، ویروس ها نشانه بارز سیر تکاملی و تداوم خط تکامل

نیاز ها با کمترین نیاز ها و بالاترین کارایی و  تامین اغلبادامه حیات 

.ابع میزبان می باشند ناز م

ها هر چند نظرات بسیار متفاوتی در مورد زنده بودن ویروس

ویروس ها »وجود دارد ولیکن به نظر عده ای از دانشمندان 

.زنده اند و شکل متفاوتی از حیات را دارا می باشند

«ناسی دکتر معصومه اصلانی مهر مدرس ویروس ش-«حیات فاقد ساختار سلولی

By: Dr. M. Aslanimehr
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