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Virus infections are Universal …….



? A virus is an obligate intracellular 
parasite containing genetic 
material surrounded by protein

? Virus particles can only be 
observed by an electron 
microscope
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Introduction to 
Virology



Introductio
n to 
Virology ? Recognizing the shape, size, and structure 

of different viruses is critical to the study of 
disease
? Viruses have an inner core of nucleic acid 

surrounded by protein coat known as an 
envelope

? Most viruses range in sizes from 20 – 450 
nanometers
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Viral Properties 

? Viruses are inert  (nucleoprotein ) filterable Agents
? Viruses are obligate intracellular parasites
? Viruses cannot make energy or proteins independent 

of a host cell
? Viral genome are RNA or DNA but not both.
? Viruses have a naked capsid or envelope with 

attached proteins
? Viruses do not have the genetic capability to multiply 

by division. 
? Viruses are non-living entities
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الفكرة هون انه زمان كانوا يوخذوا عينة من ا=ريض ويجيبوا فلتر (بصفي البكتيريا 5نها كبيرة بالحجم ) الي اخترق الفلتر 
بسموه filterable agents بوخذوها وبعطوها للحبوانات اذا نقلت ا=رض للحيوانات بتكون فيروس اذا ما نقلت بتكون بكتيريا 

بتحتاج خWيا حية حتى تعيش ما بتعيش لحالها 

اهم اشي بحتاجه الفيروسات لحتى تصنع بروتينات هي الرايبوسومات



Virus vs. cells

? Property Viruses Cells
? Type of nucleic acid DNA or RNA       DNA and RNA
? Proteins                                                        Few Many
? Lipoprotein membrane Enveloped               Cell 

membrane
? present in                present in
? some viruses all cells
? Ribosomes Absent  Present
? Mitochondria   Absent

Present in                                                                      
eukaryotic cells

? Enzymes                    None or few Many
? Multiplication by binary fission             No Yes 

(most cells)
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Viruses are Ultramicroscopic

7Koneman et al. Color Atlas and Textbook of Microbiology 5th Ed. 1997



The size of viruses
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VIRAL STRUCTURE –
TERMINOLOGY

? virus particle = virion
? protein which coats 

the genome = capsid
? capsid usually 

symmetrical
? capsid + genome = 

nucleocapsid
? may have an 

envelope

9



Virion

? The complete infectious unit 
of virus particle

? Structurally mature, 
extracellular virus particles.
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Viral Structure - Overview
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Fig 1. Schematic overview of the structure of animal viruses

** does not exist in all viruses

Nucleic acid

Capsid
Nucleocapsid

Envelope protein

Membrane protein
Viral envelope**

Spike protein



Distinguishin
g 
characteristi
cs of viruses

Obligate intracellular 
parasites

• Extreme genetic simplicity

• Contain DNA or RNA

• Replication involves  
disassembly and reassembly

• Replicate by "one-step 
growth”
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Naming viruses

• No taxa above Family (no kingdom, phylum, etc)
• Classified based on structures, size, nucleic acids, host 

species, target cells.
• 19 families of animal viruses (7 DNA, 13 RNA)
• Family name ends in – viridae
• Subfamily ends in — virinae 
• Genus name ends in – virus
• Species

⮚ Example 
– Family – Herpesviridae
– Subfamily - Herpesvirinae
– Genus – Simplex virus
– Common name – herpes virus (Herpes simplex virus I  

(HSV-I)
– Disease – fever blisters, cold sores
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How are 
viruses 
named?

- the disease they cause
poliovirus, rabies virus

- the type of disease
murine leukemia virus

- geographic locations
Sendai virus, Coxsackie virus

- their discovers
Epstein-Barr virus

- how they were originally thought to 
be

contracted
dengue virus (“evil spirit”), influenza 

virus (the “influence” of bad air)

- combinations of the above
Rous Sarcoma virus
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Virus particle = virion



5 BASIC TYPES OF VIRAL STRUCTURE
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HELICAL ENVELOPED HELICAL

ENVELOPED ICOSAHEDRAL

COMPLEX

ICOSAHEDRAL

nucleocapsidicosahedral nucleocapsid

nucleocapsid

helical nucleocapsid

lipid bilayer

lipid bilayer

glycoprotein spikes
= peplomers



Viral 
Structure
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Varies in size, shape and symmetry

•Cubic (icosahedral)
•Has 20 faces, each an equilateral triangle. 

Eg. adenovirus
•Helical 
•Protein binds around DNA/RNA in a helical 

fashion eg. Coronavirus
•Complex
•Is neither cubic nor helical eg. poxvirus

3 types of capsid symmetry:



VIRAL STRUCTURE (virion)
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1. Protect genome during 
passage from one cell to 
another

2. Aid in entry process
3. Package enzymes for 

early steps of infection



1. Helical capsid

? Rod-shaped capsomers

? Coil around hollow center

? Nucleic acid is kept inside –
wound-up within tube (Helix )
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Morphological 
typesCAPSID STRUCTURE



Helical – capsid surrounds RNA like hollow tube
Ex: Influenza , measles, rabies (enveloped)

Morphological 
types



Helical 
symmetr
y
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2. icosahedral

? 20-sided with 12 
corners

? Vary in the number of 
capsomers

? Each capsomer may 
be made of 1 or 
several proteins

? Some are enveloped

Morphological 
types

PROTOM
ER
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Cubic or icosahedral symmetry
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ICOSAHEDRAL SYMMETRY26

= PENTON 

CAPSOMER CAPSOMER

= HEXON   
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12 PENTONS

240 HEXONS

Adenovirus



Enveloped helical 
virus

Enveloped icosahedral 
virus
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