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Virus Classification, Replication & Pathogenesis Malik Sallam, MD, PhD
A. Classification of viruses can be based on shared features:

1. Virus family (the name ends in viridae). Example: Coronaviruses are classified in the
family Coronaviridae.

2. Virus sub-family (the name ends in viniae). Example: SARS coronavirus 2 is
classified in the subfamily Orthocoronavirinae.

3. Virus genus (the name ends in virus). Example: monkeypox virus is classified in the

Orthopoxvirus genus.

There are shared features among the members of the same family. Similarities increase
among the members of the same subfamily. The features become very similar among the

members of the same genus.

B. Virus Replication and Baltimore classification

1. Attachment: The virus recognizes a cell receptor and binds it. 11xL bisyi
2. Penetration: The virus enters the cell. il 3z

3. Uncoating: The virus genome is exposed.
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4. Early transcription and early translation: Production of the early mRNA and its

translation into early virus proteins involved in virus replication.
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6. Late transcription and late translation: Production of the late mRNA and its

translation into late virus proteins involved in virus structure.
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7. Virus assembly: The virus genome and capsid come together. .5l cligSe guess

8. Virus release from the infected cell. &5l Lils ot Lgdlhails dlall Ldsdl oo dniall Slugdll 5,08

C. Baltimore classification of viruses depends on genome type:
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A) DNA vs. RNA - B) double stranded vs. single stranded — C) reverse transcription

Note: transcription is the conversion of DNA into RNA. So, reverse transcription is
the conversion of RNA into DNA.

This is the only material required for the exam. No other source is needed
For any questions you can contact me through the following email: malik.sallam@ju.edu.jo
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Baltimore classification system

Group Description

1 Double-stranded DNA
Single-stranded DNA
Double-stranded RNA

Positive-sense single-stranded RNA

Negative-sense single-stranded RNA

Positive-sense single-stranded RNA with reverse transcription
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Double-stranded DNA with reverse transcription

D. Pathogenesis of virus infections: The processes of virus infection involving

direct virus effect and host responses.
Pathogenic viruses cause disease. So, non-pathogenic viruses do not cause disease.
Virulent viruses cause more severe disease. ¢l sa.s

What are the possible outcomes of exposure to viruses?

1. Exposure without virus attachment and without infection.
2. Virus infection but without obvious damage: Asymptomatic infection (., osw).
3. Infection with cell damage (Ll cu,s3) or cell transformation (astsw Ll J) LIl Jages).

Symptomatic disease. Sometimes this can lead to fatality ().
So, the possible clinical outcomes of acute virus infection can be:

A. Acute infection with complete virus clearance. aloyl us; clis

B. Acute infection followed by chronic infection. au;e i)

C. Acute infection followed by silent persistence and periodic reactivation.
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D. Acute infection followed by death. st dsloyl dos 535

How can viruses enter the body?

A. Direct: Skin contact. Respiratory aerosols si3, or droplets «i,13. Blood. Genital
secretions. Saliva.
B. Indirect: Fomites &t3ls alabal cilssls pudlhl ie « soasll Jis of deasdl oo (3l sldl .« (NON-living

object) or Vector i (e.g. insects).

Viruses are foreign entities. Upon entry into the body, the immune system will react.

The immune response to virus infection can contribute to the disease process.

Important Note: This is the only material required for the exam. No other source is needed.
No single word out of these handouts will be needed for the exam. You can score the full mark
in Virology if you understand the points and learning outcomes mentioned in these handouts.
Full clarification with examples will be provided in the lecture, so attendance is highly
recommended. Wishing you all the best of luck...
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