
Family suffixviridae  

genera suffix Virus 

Viruses Bacteria Properties 

Depend totally on the living  

cell for multiplication 

Size 1000nm -10-300 nm 

The difference between Viruses &  

bacteria included: 

Genome 

sensitivity to antibiotic 

Growth in culture medi a 

Cell wall 

ribosom

e 

multiplication 

DNA or RNA but not both  

of them 
Both DNA and RNA 

Binary fission 

. 
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Structure of the Viruses 

Basically all the Viruses have the same structure which consist of 

Either 

Core of the Viruses 

Nucleic acid 
which is either 

 

DNA or RNA 

Capside 

Function Consist of 

Protect of genome from  

nucleases of the host cell 

Interact with receptor binding a protein  

which present on the host cell. 3 page 

Either 

circular or liner single strand or 

SS 
double Strand  

DS 

Segmented or non segmented SS or SD 

+Polarity = mean the same sequence  

of m RNA so act as m RNA 

Or 

- . Polarity = mean opposite of m  

RNA so need to transcript to m RNA 
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Capside 

consist of Function the viruses either 

Enveloped viruses 
Naked or non 

enveloped viruses 

4  page 

Single protein Or several protein 

just protein coat or shells which in  

mainly composed of morphological  

unit name as capsomeres &this  

consist of either 
Enveloped viruses consist of  

In addition to nucleocapside  

there is a double layer of  

phospholipids surrounding  

the nucleocapside & this  

enveloped derived from  

plasma membrane Of the 

host  cell during release of 

the  virus after replication 

of the  virus. 
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Naked viruses 

Consist of either 

Or Just nucleocapside  

only which mean  

( NA+ capside) 

Some viruses have  

internal protein which 
in either 

Some Envelope viruses contain also 

Matrix P. Surface glycoprotein  

(viruses specific glycoprotein  )  
which projected as a spike 

on lipid bilayer 

Structural 

protein 

e.g. 
Matrix protein 

Non Structural 

polymerase which  

responsible for  

replication of the  

viral NA 

Matrix P. 

Surface glycoprotein 

Envelope 

NA 
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Types of symmetry of viruses 

Icosahedral ( cubic ) symmetry Complex symmetry Helical symmetry 

contain pox virus 

Or 

e.g. e.g. 

The capsomers 

arranged around 

the coiled NA 

12  vertex 20  triangular site 

Influenza  

virus 

Para in Influenza  

virus 

Herpes V. Adeno V. 

5 page 



Effect of physical & chemical agent 

Viruses can destroy by 

7 page 

The same temp. required for survival of V. 

1.Temperature 

Enveloped v. is heat labile  

more than non Enveloped v. 

Viruses can destroy by 

1s 

at 

1m 

at 

1h 

at 

1day 

at 

1year 

at 

60Cº 37Cº 20Cº 4Cº 70Cº 
Dry ice  

(frozen Co2)) 

2. .PH 

destroy or kill viruses but 
neutralized PH needed  .  

alkalinity acidity 

3. Lipid solvent 

Ether chlorophorm detergent 

Destroy of viruses 
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Effect of physical & chemical agent 

Viruses can destroy by 

4. salt 

The salt uses as virus 

stabilizer as preservative 

material added to 

vaccine 
e.g. of salts 

MgCI2 MgSo4 Na2So4 

5 .radiation 

U.V X-ray high energy  

particle 

cause 

inactivation of viruses 

6. Formaldehyde 

Killed of the viruses by 

destroying NA but 

antigenicity remain intact 

So this material 

use to preparation of 

killed vaccine 

7. .Antibiotic 

No effect on 

viruses 
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Classification of medical important Viruses 

depending on the following 

1..virus morphology 2.physiochemical properties 3. v. genome properties 

include 

Number size properties of  p. sequence of a.a 

structural non structural  

Enzyme 

Physical  

stability 

chemical  

stability 

Shape size type of symmetry present or absent  

of envelope 

Include 

Type of NA 

DNA RNA 

SS DS linear circula 

+ polarity - polarity seg. non seg SS DS 

5. .genome organization 

& replication of the V. 
4. Virus protein property 7. .Biological 

properties 

6. Antigenic 

properties 

Natural host rang Tissue tropism 
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Classification of DNA viruses 

Complex 

e.g 

pox v. complex coat 

Icosahedra 

enveloped Naked 

DS ( Double started  )  SS ( single started ) 

e.g  

parvovaridae 

18-26 nm 

DS circular 

Like 

Hepadnaviridae 

e.g 

Hepatitis B viruses 

Papovaviridae as papillomavirus 80-110 nm 

e.g 

adeno virus 10-110 nm 

DS linear 

e.g 

Herpesviridae 

DS linear DS circular 
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Classification of RNA viruses 

helical helical icosohedral icosohedral helical Icosohedral 

Enveloped 

SS  +  

e.g  

Togaviridae 

Naked 

DS SS+ ve 

Segmented 

Reoviridae 

Picornavirdae Astravirdae caliciviridae 

Enveloped 

SS+ ve SS- ve  

segmented 

Flaviviridae 

Arenaviridae 
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helical helical icosohedral 

SS- ve Rhabdoviridae SS- ve SS- ve segmented  

Bunyaviridae 

SS- ve segmented  

orthomyxoviridae 

SS- ve paramyxoviridae  

non segmented 

RABIES V, 

Enveloped 

Enveloped 

SS+ ve SS+ ve 

Coronaviridae retroviridae 
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FAMILY SIZE IN diameter ASSOCIATED DISEASES 

Togaviridae 
 
 

65-70nm Alphaviruses: Arthritis, Encephalitis.  
Rubiviruses: congenital rubella syndrome. 

Picornavirdae 
 

30-nm icosahedral capsid Enterovirus  as polioviruses, ,hepatitis A,Coxsackie A 
viruses (CA), Coxsackie B viruses (CB), and echoviruses,  

Astroviridae 28–35 nm diameter Human astroviruses associated with gastroenteritis in 
young children  

caliciviridae 
 

35–39 nm acute gastroenteritis,hepatitis  D Disease 

Flaviviridae spread through 
arthropod vectors (mainly ticks and 
mosquitoes). 

40–60 nm Genus Flavivirus (type species Yellow fever virus, others 
include West Nile virus, Dengue virus, and Zika virus) 
Genus Hepacivirus (type species Hepacivirus C (hepatitis C 
virus) 

Arenaviridaeith associated Rodent-
transmitted diseases in humans. 
 

110-130 nanometers  St. Louis encephalitis, Argentine hemorrhagic 
fever,  Lassa  FEVER, 

Coronaviridae 
 
 

80-120nm .  common cold. SARS, MERS , COVID-19. 

Retroviridae 
 

Human retroviruses include HIV-1 and HIV-2, t cause AIDS. 
Also the Human T-lymphotropic virus (HTLV) causes 
leukemia  in humans 
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FAMILY SIZE IN diameter ASSOCIATED DISEASES 

Bunyaviridae 

 
90–100 nm California encephalitis virus,, 

Crimean–Congo hemorrhagic 
fever, Rift Valley fever , 
Hantavirus fever, 
Severe fever with 
thrombocytopenia syndrome 

Orthomyxoviridae 100-120 nm INFLUENZA A,B,C 

Paramyxoviridae 150 nm or more (up to 500nm) 

in diameter 
 measles, mumps,para-
influenza 1-4 and Rubella 

Rhabdoviridae e.g Rabies virus  bullet-shaped 75 nm wide 

and 180 nm 

Rabies disease 
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Family Genome Genome size (kb) Capsid Envelope "Group" 

dsDNA 

Poxviridae  

Herpesviridae  

Adenoviridae  

Polyomaviridae  

Papillomaviridae 

dsDNA, linear  

dsDNA, linear  

dsDNA, linear  

dsDNA, circular  

dsDNA, circular 

130 to 375 

125 to 240 

26 to 45 

5 

7 to 8 

Ovoid  

Icosahedral  

Icosahedral  

Icosahedral  

Icosahedral 

Yes  

Yes  

No  

No  

No 

ssDNA 

Anellovirus  

Parvoviradae 

ssDNA circular 

ssDNA, linear, (- or  /+-)  

3 to 4 

5 

Isometric  

Icosahedral 

No  

No 

Retro 

Hepadnaviridae  

Retroviridae 

dsDNA (partial), circular  

ssRNA (+), diploid 

3 to 4 

7 to 13 

Icosahedral Yes 

Spherical, rod or cone shaped Yes 

dsRNA 

Reoviridae dsRNA, segmented 19 to 32 Icosahedral No 

ssRNA  (-)  

Rhabdoviridae  

Filoviridae  

Paramyxoviridae  

Orthomyxoviridae  

Bunyaviridae  

Arenaviridae  

Deltavirus 

ssRNA  (-)  

ssRNA  (-)  

ssRNA  (-)  

ssRNA (-), segmented  

ssRNA (-, ambi), segmented  

ssRNA (-, ambi), segmented  

ssRNA (-) circular 

11 to 15 

19 

10 to 15 

10 to 13.6 

11 to 19 

11 

2 

Helical  

Helical  

Helical  

Helical  

Helical 

Circular, nucleosomal  

Spherical 

Yes  

Yes  

Yes  

Yes  

Yes  

Yes  

Yes 

ssRNA  )+(  

Picornaviridae  

Calciviridae  

Hepevirus  

Astroviridae  

Coronaviridae  

Flaviviridae  

Togaviridae 

ssRNA (+)  

ssRNA (+)  

ssRNA (+)  

ssRNA (+)  

ssRNA (+)  

ssRNA (+)  

ssRNA  )+(  

7 to 9 

7 to 8 

7 

6 to 7 

28 to 31 

10 to 12 

11 to 12 

Icosahedral  

Icosahedral  

Icosahedral  

Isometric  

Helical  

Spherical  

Icosahedral 

No  

No  

No  

No  

Yes  

Yes  

Yes 
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