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All human RNA viruses code for a
Polymerase

• Positive/negative/double-stranded RNA virus 
genomes all encode a RNA-depend RNA polymerase.

• RNA-depend RNA polymerase is associated with 
negative RNA viruses.

• Reverse transcriptase is associated with retroviruses.



Single-strand positive-sense RNA- the virus 
genome is the virus mRNA.

حكيناهم …!



Single-strand negative-sense RNA- 
virus mRNA is transcribed from the 
parental genome.



Double- stranded segmented RNA- individual 
virus mRNAs are transcribed separately off the 
parental RNA segments using a transcriptase 
associated with each segment





Replication Challenges for 
DNAViruses

• Access to nucleus
• Competing for 

nucleotides
• Cell cycle control in 

eucaryotes - S phase 
dependent materials for 
some Viruses (Parvo)

بدنا نعرف م# بفوت عالنواة وم# "،، 
<نو الدكتور حيجيبو با"متحان !

With the replication 
of  the own cell



Assembly

• Assembly involves the collection of all the components necessary 
for the formation of the mature virion at a particular site in the cell.

• During assembly, the basic structure of the virus particle is formed.
• The site of assembly depends on the site of replication within the 

cell and on the mechanism by which the virus is eventually 
released.
– in picornaviruses, poxviruses and reoviruses assembly occurs in 

the cytoplasm
– in adenoviruses, polyomaviruses and parvoviruses it occurs in 

the nucleus

Genetic material,protein non / structure

ال icosahedral زي الطابة ال capsid بضل فاتح لحد ما تدخل ال genetic material للcapsid وقتها بسكر، 
 elongated بتتراكم ع شكل حلقة وبتعمل building Capsomeres بصير بإنو assembly ال helical اما بال

 biding up of  the RNA with the ring بصير عنا ring وكل ما تتكون in both directions



Maturation

• Maturation is the stage of the replication-cycle at which the 
virus becomes infectious.

• Maturation usually involves structural changes in the virus 
particle which may result from specific cleavages of capsid 
proteins conformational changes in proteins.

• Virus proteases are frequently involved in maturation, although 
cellular enzymes or a mixture of virus and cellular enzymes are 
used in some cases. 



Release

• Apart from plant viruses which have evolved particular strategies to 
overcome the structure of plant cell walls, all other viruses escape the 
cell by one of two mechanisms:

• For lytic viruses (most non-enveloped viruses), release is a simple 
process - the infected cell breaks open and releases the virus.

• Enveloped viruses acquire their lipid membrane as the virus buds out of 
the cell through the cell membrane or into an intracellular vesicle prior 
to subsequent release. Virion envelope proteins are picked up during 
this process as the virus particle is extruded - this process is known as 
budding. 

كيف الفايروس بتحدد ا3كان اللي ,زم تغادر cell membrane منو ؟ 
في عنا m protein او matrix protein بترتب ع cell membrane من الداخل و glycoproteins من الخارج ف nuclio capsid يتجه ع ا3كان اللي فيه هاد البروت@ 



Release by budding



Possible consequences to a cell that is infected by a virus:

• Lytic infections result in the destruction of the host cell;
are caused by virulent viruses, which inherently
bring about the death of the cells that they infect.

• When enveloped viruses are formed by budding, the release 
of the viral particles may be slow and the host cell may not 
be lysed. Such infections may occur over relatively long periods
of time and are thus referred to as persistent infections.

• Viruses may also cause latent infections. The effect of a 
latent infection is that there is a delay between the infection 
by the virus and the appearance of symptoms. 

• Some animal viruses have the potential to change a cell from 
a normal cell into a tumor cell, the hallmark of which is to 
grow without restraint. This process is called transformation. 

 ؟ رسناك ل يدؤت نكمم تاسورياف يف وش
Hepatitis B/C , HIV 



 acute lytic infection : Influenza مثال ع

بعد الفلوزة ال cilia رح 
تموت ورح يحل مكانها 
coughing مع انها 

عرض مزعج لكن 
 protective

Persistent infections: 
-chronic infection: لثم تقولا لوط دوجوم لضي حر سوريافلا  hepatitis B/C 

 hepatitis B ب ةباصم ايSخلا نم %30 ونا يقSن حر تقو يأب باصم صخشل دبك تبج انا ول
 حر death regeneration cycle ياهو regeneration انع ريصب نكل اوتومي حر ةياهنلابو
 رسناكلل لصوا حر رخZابو fibrosis ب انلخدت

-latent infection: incubation period (from the time of  entery the virus 

!

 
to the time of  first symptom appearance 

 Herpes simplex 1 / varicella zoster : لاثم

 varicella zoster &herpes لاب نوكب..circulation لاب لماك سورياف يدنع ام latent يف
simplex 1 ب يبختم dorsal nerve ganglion ك episome وهو circular double 

stranded DNA لماك سورياف ومو 
 reactivation not primary ياه ةداعلابو fever blister لمعب herpes simplex 1 لا

infection ..primary is asymptomatic 



 -herpesviridae(herpes complex 1/2 ةلئاع نم varicella zoster لا
varicella zoster virus) 

… يقابلا علطن بجاو ف عاونا ٨ همهو
 skin وه ٣ ,below the waist ٢ ,infection above the waist لمعب ١

lesion ا بيصبCونا وفشتكا ،لافط varicella, zoster بيصب نكل ،سوريافلا سفن 
 ..zoster ك Wبب ف ةعانم صقن هبيصي ام دحل ىبختب نيدعبو ةلوفطلا ةلحرمب صخشلا
 colamine lotion لفطلا يطعنب

!

 ةكحلا نم ففخب 
 ةداع لافطCا بيصتب كيهل adults لاب ةروطخ رتكا هتباصا داه اعبط

What is the tigger for the reactivation of  the virus?
Suppression in immunity 

reactivation of علطي حر نيو بط  the virus ؟ 
 )dermatone( يران مازح اهمسا ةمزحا لكش ع ةيشام

"#  Wموفق
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Viral epidemiology
• Endemic: Disease present at fairly low but constant level
• Epidemic: Infection greater than usually found in a population
• Pandemic: Infections that are spread worldwide
• Infectivity: The frequency with which an infection is 

transmitted when contact between a virus and host occurs
• Disease index: # persons develop disease/ total infected
• Virulence: # fatal cases/ total # of cases
• Incidence: # of new cases within a specific period of time  %
• Prevalence: # of cases of a disease that are present in a 

particular population at a given time





What does a pathogen have to do?

• Infect (infest) a host 
• Reproduce (replicate) itself 
• Ensure that its progeny are transmitted to 

another host



1. Horizontal:  (person to person)
a) Inhalation- via the respiratory tract ex. RSV, MMR, VZV, 

Rhinovirus
b) Ingestion- via the gastrointestinal tract ex. Hep A, Rota, 

Astroviruses, Caliciviruses
c) Inoculation- through skin abrasions; mucous membranes 

(e.g. sexual transmission); transfusion; injections (e.g. by 
doctors or via shared syringes in drug abuse); transplants

2. Vertical : i.e. from mother to fetus
a) Transplacental ex. CMV, rubella, HIV
b) Delivery ex.  Hep B, Hep C, HSV, HIV, HPV
c) Breast feeding  ex. CMV, Hep B, HIV

3. Zoonotic ( animal to human)
a) Animal bite ex. Rabies
b) Insect bite ex. Dengue, West Nile
c) Animal excreta ex. Hanta, Arena
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Virus route of entry



Sites of virus entry

cilliated epithelium, mucus secretion,
lower temperature

gastric acid, bile salts



Terminology

Influenza 1-2d Chickenpox 13-17d

Common cold 1-3d Mumps 16-20d

Bronchiolitis,croup 3-5d Rubella 17-20d

Acute respiratory 
disease

5-7d Mononucleosis 30-50d

Dengue 5-8d Hepatitis A 15-40d

Herpes simplex 5-8d Hepatitis B 50-150d

Enteroviruses 6-12d Rabies 30-100d

poliomyelitis 5-20d Papilloma 50-150d

Measles 9-12d HIV 1-10y

• Incubation period: Time between exposure and first symptom




