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CONCEPT: INTRODUCTION TO VIRUSES 

General Structure of Viruses 

●Recall: Viruses are obligate intracellular parasite of DNA or RNA packed into a protein coat (sometimes a lipid envelope). 

 □ _________________: the protein coat that protects nucleic acids from environmental toxins & enzymes.  

□ Nucleocapsid: combination of the _______________ acids & the capsid. 

□ Spikes: surface proteins that allow viruses to ____________ a specific host cell receptor to initiate infection.  

●Virions: a complete virus particle released from the host cell into the _________________________ space (outside cell). 

 

 

 

 

 

 

 

 

 

Enveloped vs. Non-Enveloped Viruses 

●Recall: some viruses have a ____________ bilayer on the outside of their structure called an envelope. 

●____________________ Viruses: have an outer lipid bilayer that they obtain from the host cell. 

 □ A matrix protein links the envelope to the nucleocapsid.  

 □ ___________ susceptible to soaps & detergents that damage the envelope making the virus non-infectious. 

 □ COVID-19 virus is enveloped which is why washing your hands with soap can __________ spread of disease. 

●________-Enveloped (Naked) Viruses: do NOT have an outer lipid bilayer.  
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CONCEPT: INTRODUCTION TO VIRUSES 

PRACTICE: When packaged in the virus, the complex of nucleic acid and protein is known as the: 

a) Capsid. 

b) Nucleoplasmid. 

c) Nucleocapsid. 

d) Envelope. 

 

Three Common Shapes of Viruses  

●Viruses can have many different shapes, but the _____ most common are: 

 1) Icosahedral: spherical-looking viruses consisting of 20 ___________ triangular sides (like a soccer ball). 

 2) Helical: cylindrical-looking viruses whose capsids are arranged in a _____________ (like a spiral staircase).  

 3) Complex: variation of _____________________ structures with multiple shapes (ex. phages).  

 

 

 

 

 

 

 

 

 

PRACTICE: Which component of a virus allows the virus to bind to and enter the host cell?  

a) Nucleocapsid.    c)     Matrix proteins.  

b) Viral envelope.    d)     Spike proteins.  

 

PRACTICE: The SARS-CoV-2 virus (Covid-19) is an enveloped, icosahedral virus. What characteristics does the SARS-

CoV-2 virus have?  

a) The SARS-CoV-2 virus is round in shape with an outer lipid bilayer.  

b) The SARS-CoV-2 virus is a complex-shaped virus with an outer lipid bilayer.  

c) The SARS-CoV-2 virus is helical in shape and is considered a “naked” virus.  

d) The SARS-CoV-2 virus is round in shape and is considered a “naked” virus.  
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CONCEPT: INTRODUCTION TO BACTERIOPHAGE INFECTIONS 
●Recall: Bacteriophages (Phages) are viruses that infect bacterial cells & serve as a vehicle for horizontal gene transfer.  
 □ Phage infections can occur in a variety of ways. 
 
Map of Lesson on Bacteriophage Infections 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Productive vs. Latent State Infections 
●There are ______ main types of phage infections: 
 1) Productive: new phage particles are ________________. 
  □ Could kill/lyse cell when releasing viruses, OR host cell does not die and continually releases viruses.  
 2) Latent State: viral genome “silently” integrates into host chromosome but does ________ produce new phages. 
  □ Integration can change _________________ of host cell & viral genome replicates as host cell multiplies.  
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CONCEPT: INTRODUCTION TO BACTERIOPHAGE INFECTIONS 
PRACTICE: Some viruses, such as human herpesvirus 1, infect a cell without causing symptoms; these are called: 

a) Latent viruses.    c)   Lytic viruses. 
b) Phages.    d)   Slow viruses. 

Lytic & Lysogenic Bacteriophages 
 1) Lytic (Virulent) Phages: cause a _________________ infection that kills the infected host cell by cell lysis. 
 2) Lysogenic (Temperate) Phages: can carry out a productive _______ a latent state infection.  

  □ Phage DNA can _______________ into host chromosome creating a prophage (integrated phage DNA). 
  □ Lysogen: a _________ carrying a prophage. 
  □ A prophage can remain integrated indefinitely, or it can be excised to begin a lytic/productive infection. 
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CONCEPT: BACTERIOPHAGE: LYTIC PHAGE INFECTIONS 
●Lytic cycle: productive infection allowing for lytic phage reproduction that results in ___________ of the host cell.  

□ Occurs in a series of ______ steps: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PRACTICE: Which is NOT a step in a lytic phage reproductive cycle? 

a) Packaging of the phage’s cytoplasm. 
b) Recognition and attachment to the host cell. 
c) Phage gene expression. 
d) Assembly of new phages. 
e) Entry of the phage genome. 
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CONCEPT: BACTERIOPHAGE: LYTIC PHAGE INFECTIONS 
PRACTICE: Which of the following statements about the bacteriophage lytic cycle is false?  

a) The lytic cycle is a productive infection which results in the host cell’s death.  
b) The lytic cycle results in the host cell lysing and new bacteriophages emerging.  
c) In the lytic cycle the host cell’s “machinery” is used to create new viral components.  
d) In the lytic cycle the viral genome is incorporated into the host’s genome.  

 
 
PRACTICE: Which of the following statements about the lysogenic cycle of a bacteriophage is true?  

a) A bacteriophage in the lysogenic cycle will kill the host cell by causing cell lysis.  
b) A bacteriophage in the lysogenic cycle can transition into the lytic cycle.  
c) A bacteriophage in the lysogenic cycle is a productive form of viral infection.  
d) A bacteriophage in the lysogenic cycle degrades the host cell’s genome.  
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CONCEPT: BACTERIOPHAGE: LYSOGENIC PHAGE INFECTIONS 
●Recall: ___________________ (Temperate) Phage infections may NOT immediately produce new phages. 
 □ After lysogenic phage DNA enters cell, one of two scenarios are possible: 
  1) Lead to production of new phages by the ___________ cycle. 

2) Leads to ______________________ of phage DNA forming a prophage by the lysogenic cycle. 
●Lysogenic Cycle (Lysogeny): lysogenic phage replication where phage DNA remains ___________ (inactive) in the cell.  
 □ Lysogen: a bacterial cell carrying a __________________ in its chromosome can pass it on via replication. 

Example: Lysogenic cycle of a lambda (l) phage. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PRACTICE: Which steps of the lytic and lysogenic cycles are the same?    

a) Attachment & genome entry.    c)     Integration & excision.  
b) Replication & synthesis.     d)     Assembly & release.  
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CONCEPT: BACTERIOPHAGE: LYSOGENIC PHAGE INFECTIONS 
PRACTICE: Some bacterial viruses (lysogenic phages) carry viral DNA that acts like an episome. When a bacterial cell that 
is infected by a lysogenic phage replicates, what happens to the viral DNA? 

a) The viral DNA remains separate from the bacterial chromosome and is not passed on to the daughter cells. 
b) The viral DNA is incorporated into the bacterial chromosome and passed on to the daughter cells. 
c) The viral DNA remains separate from the bacterial chromosome but is still passed on to the daughter cells. 
d) The viral DNA is degraded by the bacterial cell. 

 
Lysogenic Conversion 
●Lysogenic Conversion: phenotypic _______________ of a lysogen based the prophage it carries.  
 □ Typically results in the change of the host cell surface structures. 
 □ Cell becomes ________________ to a superinfection (infection by the same type of phage). 
 □ Can also give the cell __________________-causing properties related to the synthesis of a toxin. 
 
 
 
 
 
 
 
 
 
 
 
PRACTICE: A strain of Corynebacterium diphtheriae has been infected by the Phage-beta and the phage genome has 
been integrated into the host chromosome. Thus, the Corynebacterium diphtheriae cell is a ______ and the integrated 
phage genome is a _______. 

a) Lytic, lysogen.     d)   Lysen, prophage. 
b) Lysogen, prophage.     e)   Lysogenic, lysogen. 
c) Lytic cell, temperate phage.    f)   None of the answers are correct. 
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CONCEPT: BACTERIOPHAGE: FILAMENTOUS PHAGE INFECTIONS 
●Filamentous Phages: phages that take the shape of long fibers (__________________).  
 □ Causes productive infections in bacterial cells but do ______ kill/lyse the cell. 
 □ Instead of lysing the cell, phage particles __________ the cell as they assemble; a process known as extrusion. 
 □ Infected cells grow _______________ than uninfected cells.  
EXAMPLE: Filamentous M13 phage replication.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PRACTICE: Filamentous phages are unique in their ability to do what?  

a) To build and release new phages without killing the host cell.  
b) To cause the host cell to replicate and synthesize new viral DNA and viral proteins.  
c) To cause the host cell to lyse or burst open releasing new, infectious phages.  
d) To perform the lysogenic and lytic cycles within the host cell at the same time.  

PRACTICE: Some filamentous phages infect the host bacterium using the bacterium’s pilus. How does this process work?  
a) The phage uses the pilus to begin the process of entering the bacterium via endocytosis.  
b) The phage uses the pilus to trigger cell lysis to release the newly created filamentous phages.  
c) The phage transfers its viral DNA through the pilus into the bacterium.  
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CONCEPT: PLAQUE ASSAYS 
●Since phages can’t replicate outside of a host cell, cultivation of the appropriate cells is required for studying the phages.  
●Plaque Assay: method used to determine the concentration of phage particles in a sample by formation of ___________. 
 □ Plaques: clear areas in a layer of cultured cells indicating cell ___________ from phage infections.   
 □ Each plaque represents a Plaque-Forming Unit (________) caused by a single phage particle.   
 □ Dilutions of the phage sample are used to control the number of PFUs on a plate to determine the ___________.  
 □ Titer: the concentration of phage particles in the original (_______-diluted) sample.  
   
  
 
 
 
 
 
 
 
 
 
 
 
PRACTICE: A clear area against a confluent "lawn" of bacteria is called a: 

a) Phage.     b)   Pock.  c)   Cell growth.  d)   Plaque.  e)   Rash. 

PRACTICE: The approximate viral concentration of a sample is known as: 
a) Quantal assay.  b)   Endpoint assay.  c)   The titer.  d)   The lysate assay.  

 
PRACTICE: Which of the following statements accurately describes viral plaques? 

a) Each plaque is presumed to arise form a single lytic virus particle. 
b) Plaques are formed only by defective viral particles. 
c) All bacteriophages produce plaques that have exactly the same size and appearance. 
d) Plaques are only formed by animal viruses. 
e) Two or more of the above answers are correct. 
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CONCEPT: INTRODUCTION TO ANIMAL VIRUS INFECTIONS 
●Similar to phages, infection of animal viruses follows a series of _____ steps 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PRACTICE: The different components of a virus are pieced together in which of the following phases of viral infection? 

a) Attachment.    c)     Assembly. 
b) Entry.     d)     Release. 

 
PRACTICE: The ____________ step in the process of animal virus infections involves releasing the viral DNA from its 
surrounding protein coat into the host cell’s cytoplasm.  

a) Entry.      c)      Release.  
b) Uncoating.     d)     Attachment.  

 
 
 
 
 
 
 

MICROBIOLOGY - OPENSTAX 1E

CH. 6 - ACELLULAR PATHOGENS

Page 12



CONCEPT: INTRODUCTION TO ANIMAL VIRUS INFECTIONS 
Memorizing the Steps of Animal Virus Infections 
●Here is a mnemonic you can use to easily remember the steps of animal virus infections: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PRACTICE: New viral proteins are created by the host cell’s machinery in which step of animal virus infection?  

a) Assembly.     c)      Uncoating.  
b) Replication.     d)      Synthesis.  

 
PRACTICE: Which of the following answers shows the steps of animal virus infection in the correct order?  

a) Uncoating. Attachment. Entry. Synthesis. Replication. Assembly. Release.  
b) Entry. Attachment. Uncoating. Synthesis. Replication. Release. Assembly.  
c) Attachment. Entry. Uncoating. Synthesis. Replication. Release. Assembly.  
d) Attachment. Entry. Uncoating. Synthesis. Replication. Assembly. Release.  
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CONCEPT: ANIMAL VIRUSES: 1. ATTACHMENT TO THE HOST CELL  
●Recall: Animal virus attachment to a host cell is ________________ to bacteriophage attachment. 
 □ _______________ proteins on the virus recognize & bind to specific host cell receptors. 
 □ Binding/attaching to these receptors is what allows for virus _____________ into a host cell. 
 
 
 
 
 
 
 
 
 
 
 
 
 
PRACTICE: The first step of a viral infection is virus ______________, when the spike proteins of the virus attach to the 
___________ of the host cell.  

a) Entry; plasma membrane.  
b) Attachment; surface receptors.  
c) Uncoating; DNA.  
d) Assembly; receptor proteins.  

 
PRACTICE: An antiviral drug specifically modifies viral receptors on a eukaryotic host cell. How might this affect the viral 
reproductive cycle?  

a) It would stop the virus from attaching to the host cell.  
b) It would facilitate the process of entry via endocytosis.  
c) It would result in the uncoating of the viral DNA.  
d) It would increase the production of viral proteins by the host cell.   
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CONCEPT: ANIMAL VIRUSES: 2. ENTRY & UNCOATING IN THE HOST CELL  
●After a virus has attached to the surface of a host cell, it begins the process of _____________ & uncoating.  
●Enveloped viruses enter their host cell in one of 2 ways:  
 1) Membrane Fusion: lipid envelope ____________ with host cell’s cytoplasmic membrane.  
 2) Endocytosis: involves the mechanism of __________________-mediated endocytosis (recall from past videos). 
  □ _______-enveloped viruses can ONLY enter cells by endocytosis.    
 
 
 
 
 
 
 
 
 
 
 
 
1) Entry & Uncoating of Enveloped Viruses by Membrane Fusion 
●Entry of an enveloped virus into a host animal cell by membrane fusion occurs in a series of steps: 
 
 
 
 
 
 
 
 
PRACTICE: There are two ways a virus can enter an animal cell. Which method is unique to enveloped viruses and why?  

a) Entry via membrane fusion. Enveloped viruses have an outer member which fuses with the host cell’s membrane.  
b) Entry via endocytosis. Enveloped viruses have surface proteins which start endocytosis while naked viruses do not.   
c) Both entry methods are unique to enveloped viruses, naked viruses cannot enter animal cells.  

Nucleocapsid 

Nucleocapsid 

stays in 
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CONCEPT: ANIMAL VIRUSES: 2. ENTRY & UNCOATING IN THE HOST CELL  
PRACTICE: Which method of entry is used by non-enveloped or “naked” viruses to enter animal cells?  

a) Entry via membrane fusion.  
b) Entry via endocytosis.  
c) Entry via exocytosis.  
d) Entry via viral absorption.  

 
2) Entry & Uncoating by Endocytosis 
●Entry of an enveloped virus into a host animal cell by endocytosis occurs in a series of steps: 
 
 
 
 
 
 
PRACTICE: 
 
 
PRACTICE: All of the following are major differences between the entry of viruses into animal cells via membrane fusion 
and via endocytosis except which of these answers?  

a) During entry via endocytosis the virus enters the host cell within an endocytic vesicle.  
b) Non-enveloped viruses can only enter animal cells via endocytosis.  
c) During entry via membrane fusion the viral DNA is released into the cytoplasm in a step called uncoating.  
d) During entry via membrane fusion the viral envelope fuses with the host cell’s membrane.  

 
PRACTICE: Once a virus has entered an animal cell, what step must occur before the viral DNA is replicated and new 
viruses are created within the host cell? 

a) The virus must bind with the host cell’s surface receptors to initiate endocytosis.  
b) The viral envelope must fuse with the host cell’s plasma membrane.  
c) The capsid proteins around the viral DNA must be removed in a process called uncoating.  
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CONCEPT: ANIMAL VIRUSES: 3. SYNTHESIS & REPLICATION  
●After the entry & uncoating of a virus into a host animal cell, synthesis & replication of the virus can begin.  
●There are _____ events that are required for complete replication of a virus: 
 1) _________________ of the virus structural proteins (capsids) & viral/replication enzymes.  
 2) ______________________ of the viral genome (occurs multiple times inside the host cell). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Map of Lesson on Animal Virus Synthesis & Replication 
●Animal viruses can have _____________ different types of genomes allowing for variations in viral synthesis & replication. 

□ The mechanism of synthesis & replication depends on the type of the viral genome. 
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CONCEPT: ANIMAL VIRUSES: 3. SYNTHESIS & REPLICATION  
PRACTICE: All of the following are types of animal viruses except which of these answers?  

a) Reverse transcribing viruses.     b)    Phage viruses.         c)    DNA viruses.          d)     RNA viruses.  

 
Types of Animal Virus Genomes 
●The synthesis & replication mechanism of animal viruses depends on the type of viral genome. 
 □ There are _____ main types of viral genomes. 

□ (+) strands are _____________ strands  □ (–) strands are _______-coding (or template) strands. 
  1) (+/–) dsDNA: a double-stranded DNA molecule that is expressed following the central dogma of biology.  
  2) _____DNA (+ or –): single-stranded DNA is converted to (+/–) dsDNA before replication & synthesis. 
  3) (+) ssRNA: a coding single-stranded ____RNA molecule that is directly translated by host ribosomes. 
  4) (–) ssRNA: a ______-coding single-stranded RNA that is NOT directly translated by host ribosomes. 
  5) (+/–) dsRNA: double-stranded RNA molecule that is a template to make (+) ssRNA for translation.    

 
 
Common Themes of All Virus Genomes 
●Regardless of viral genome type, all viruses MUST:  

1) Recreate their ____________________ genome type (Ex. dsRNA viruses recreate dsRNA genomes).  
2) Make (___) ssRNA (mRNA) in order for host cell ribosomes to synthesize viral proteins.  
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CONCEPT: ANIMAL VIRUSES: DNA VIRUS SYNTHESIS & REPLICATION 
●Most DNA viruses replicate inside of the host cell’s ___________________ using the host cell’s components. 
 □ Encode their own ________ polymerases so the virus genome can replicate even when the host cell is not.  
   
Synthesis & Replication of Double-Stranded DNA (dsDNA) Viruses 
●dsDNA virus replication/expression follows the _________ steps of the central dogma of biology.  
 □ Recall: complementary strands of dsDNA are a (+) strand & (–) strand referred to as (+/–) dsDNA.  
 □ Transcription produces ________ (+ ssRNA) which is translated to make ________________.  
 
  
 
 
 
 
 
 
 
 
Synthesis & Replication of Single-Stranded DNA (ssDNA) Viruses 
●Replication of ssDNA viruses is very ___________ to the replication of dsDNA viruses with the addition of an extra step. 
 □ ____DNA is converted to (+/–) ____DNA, which is transcribed to mRNA or used to replicate the ssDNA genome. 
 
 
 
 
 
 
 
PRACTICE: Which of the following has never been found in a virus?  

a) DNA.    c)      Lipids.  
b) RNA.    d)     Ribosomes.  
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CONCEPT: ANIMAL VIRUSES: DNA VIRUS SYNTHESIS & REPLICATION 
PRACTICE: Which of the following is not a described type of animal virus?  

a) A virus containing double strand DNA. 
b) A virus containing single strand DNA.  
c) A virus containing single strand DNA and single strand RNA.  
d) A virus containing single strand RNA.  
e) A virus containing double strand RNA.  

 
 
PRACTICE: What step is required in the synthesis of ssDNA viruses that is not required in the synthesis of dsDNA viruses?  

a) The viral ssDNA must be converted to dsDNA before it can be transcribed.  
b) The viral ssRNA must be converted to dsRNA before it can be translated.  
c) The viral ssDNA must be replicated before it can be transcribed.  
d) All of the steps required to synthesize ssDNA and dsDNA viruses are the same.  
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CONCEPT: ANIMAL VIRUSES: RNA VIRUS SYNTHESIS & REPLICATION 
●The majority of RNA viruses replicate in the _________________ of the host cell. 
●RNA virus synthesis & replication requires a viral RNA polymerase often referred to as a _________________. 

□ Replicase: ______-dependent RNA polymerase that uses template ______ to synthesize new _____ molecules.  
  
 
Synthesis & Replication of (+) Single-Stranded RNA (+ssRNA) Viruses 
●Recall: (+) ssRNA is a normal _________ molecule that is directly translated by host ribosomes. 
 □ Viral replicase enzymes use the (+) ssRNA to make multiple copies of a complementary (___) ssRNA molecule. 
 □ _______________ enzyme then uses the (–) ssRNA molecules as a template to replicate (+) ssRNA genomes.  
  □ NOTE: Replicase does ______ enter during initial viral infection (it’s only translated after entry into cell). 
 
 
 
 
 
 
 
 
Synthesis & Replication of (–) Single-Stranded RNA (–ssRNA) Viruses 
●Recall: (–) ssRNA can _______ be directly translated but is used as a template to synthesize a (+) ssRNA molecule. 
 □ Since (–) ssRNA can’t be translated to make replicase, replicase MUST __________ during initial viral infection. 
 □ Replicase uses the (–) ssRNA as a template to produces a (___) ssRNA molecule. 
 □ Newly synthesized (+) ssRNA is either translated _____ used as a template to replicate the (–) ssRNA genome.  
 □ When new viral particles assemble, ______________ enzyme is packaged with the (–) ssRNA genome.  
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CONCEPT: ANIMAL VIRUSES: RNA VIRUS SYNTHESIS & REPLICATION 
PRACTICE: A positive ssRNA virus: 

a) Must first be converted to a mRNA before it can be translated. 
b) Can be used to translate viral proteins. 
c) Is used to synthesize dsRNA before replication.  
d) Is not recognized by host ribosomes. 

 
Synthesis & Replication of Double-Stranded RNA (dsRNA) Viruses 
●Recall: (+/–) dsRNA is double-stranded RNA that acts as a ___________________ to make (+) ssRNA for translation.  
 □ Similar to (–) ssRNA, ______________ enzymes MUST enter with (+/-) dsRNA as part of the initial viral infection.  
 □ Replicase uses (+/–) dsRNA as a template to make (___) ssRNA that is translated or used to replicate dsRNA. 
 
 
 
 
 
 
 
 
PRACTICE: A scientist in studying a specimen in the laboratory. The scientist wants to determine if the specimen is a virus. 
Which of the following would allow her to conclude that the specimen is NOT a virus?  

a) The specimen has a protein coat.    c)     The specimen is extremely small.  
b) The specimen does not have organelles.    d)     The specimen contains DNA and RNA.  

 
PRACTICE:  Virus X, a (-) ssRNA virus, cannot replicate its genome without bringing what into the host cell?  

a) Replicase enzyme.    c)     RNA polymerase.  
b) Duplicase enzyme.    d)     Protease.  

 
PRACTICE: (+/-) dsRNA viruses are most similar to which other type of virus?  

a) dsDNA viruses.     c)     (-) ssRNA viruses.  
b) (+) ssRNA viruses.    d)     (+) ssDNA viruses.  
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CONCEPT: ANIMAL VIRUSES: ANTIGENIC DRIFT & ANTIGENIC SHIFT 
●Replicase has no proofreading ability, which allows mutations to accumulate that can lead to antigenic ______________.  
 □ Antigenic Drift: genetic _______________ resulting from mutations caused by lack of proofreading in replicase.  
 □ Can allow a virus to ___________ immune responses by a host cell.  
●Some RNA viruses can have more than one piece of RNA from different viruses which causes antigenic _____________.  
 □ Antigenic Shift: formation of a new virus subtype that has RNA from ___________________ viruses.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PRACTICE: Which of the following is a major difference between antigenic drift and antigenic shift in viruses?  

a) Antigenic drift results from mutations in the viral genome. Antigenic shift results from combining viral genomes.  
b) Antigenic drift results in the deactivation of the virus while antigenic shift results in the reactivation of the virus.   
c) Antigenic drift results in a new subtype of virus being created while antigenic shift does not.  

 
PRACTICE: What is the major cause of antigenic drift?  

a) The mixing of RNA viral genomes from two different viruses.  
b) The mixing of viral proteins to form an entirely new virus.  
c) Mutations in RNA viral genomes caused by the replicase enzyme.  
d) Mutations in DNA viral genomes caused by the replicase enzyme.  
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CONCEPT: ANIMAL VIRUSES: REVERSE-TRANSCRIBING VIRUS SYHTNESIS & REPLICATION  
●Reverse-Transcribing Viruses: RNA viruses that encode the enzyme ________________ transcriptase. 

 □ Reverse Transcriptase: RNA-dependent DNA polymerase using ______ as a template to make ______.  
●_________viruses: reverse-transcribing viruses with a (+) ssRNA genome & reverse transcriptase. 
 □ After entry, reverse transcriptase uses (+) ssRNA as a template to make (–) ss_______. 
 □ (–) ssDNA is used to build a complement DNA strand to form (+/–) _____DNA. 
 □ (+/–) dsDNA is transcribed to (___) ssRNA, which can be translated, or used to replicate the (+) ssRNA genome.  
  
 
 
 
 
 
●(+/–) dsDNA can _______________ into host the chromosome to become latent inside the host cell.  
 
PRACTICE: Which of the following characteristics correctly describes retroviruses? 

a) They are made up of only a single protein. 
b) They can only reproduce by infecting bacteria. 
c) They have single-stranded DNA that acts as a template for DNA synthesis. 
d) They have single-stranded RNA that acts as a template for DNA synthesis. 

PRACTICE: A retrovirus _____. 
a) Is a DNA virus. 
b) Integrates viral DNA into the host chromosome. 
c) Requires the viral protein replicase to replicate its genome. 
d) All of the above. 

PRACTICE: The human immunodeficiency virus (HIV) is a retrovirus. HIV will not be able to integrate its viral genome into 
the host cell’s genome unless it carries which enzyme in its viral particle?  

a) Replicase.  
b) Reverse transcriptase.  
c) DNA polymerase.  
d) Transcriptase.  
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CONCEPT: ANIMAL VIRUSES: 4. ASSEMBLY INSIDE HOST CELL 
●The mechanism of virus assembly inside a host cell is similar in _______ virus types.  

□ Assembly is packaging of viral components, including viral _____________ & viral proteins, to form new viruses. 
□ Occurs _________________________ when there is an abundance of viral genome & capsid proteins in the cell. 

●Location of viral assembly depends on whether the virus is enveloped or non-enveloped: 
 1) Enveloped virus assembly completes during ____________ of virus (envelope acquired as virus leaves the cell). 
 2) Non-enveloped virus assembly completes in the host cell’s _________________.   
 
 
 
 
 
 
 
 
 
 
 
 
PRACTICE: The assembly of the viral proteins and viral genome into a ___________ occurs within the _________ of the 
host cell.  

a) Envelope; cytoplasm.  
b) Nucleocapsid; cytoplasm.  
c) Nucleocapsid; host cell’s membrane.  
d) Nucleoplasmid; host cell’s membrane.  

 
PRACTICE: The envelope surrounding enveloped viruses originates from?  

a) The host cell’s plasma membrane.  
b) The parent virus’s viral envelope.  
c) The host cell creates new viral envelope lipids.  
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CONCEPT: ANIMAL VIRUSES: 5. RELEASE FROM HOST CELL 
Release of Enveloped Viruses  
●Most enveloped viruses are released by the process of __________________. 

 □ Budding: release of enveloped virus using the cell’s cytoplasmic membrane to form the ___________________. 
 □ Does _______ immediately kill the host cell. 
EXAMPLE: Release of an enveloped animal virus from a host cell. 
 
 
 
 
 
 
 
 
●Some envelopes develop from a cell’s organelle (Ex. Golgi apparatus or Rough ER) rather than cytoplasmic membrane. 
 
 
Release of Non-Enveloped Viruses 
●Non-enveloped viruses are released from a host cell after it has died by triggering __________________.  

 □ Apoptosis: mechanism of programmed cell ______________ by a host cell during the immune response.  
 □ Once released from the cell, viral particles can infect healthy cells close by restarting the infection process.  
  
  
 
 
 
 
 
 
 
 
 

Nucleocapsid 
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CONCEPT: ANIMAL VIRUSES: 5. RELEASE FROM HOST CELL 
PRACTICE: Which of these answers is a major difference between the release of enveloped viruses and the release of 
non-enveloped viruses?  

a) Enveloped viruses assemble after release while non-enveloped viruses assemble before release.  
b) Enveloped viruses when released cause the host cell to burst while non-enveloped viruses do not.  
c) Enveloped viruses do not kill the host cell upon release, while non-enveloped viruses trigger host cell apoptosis.  
d) All of the above answers are major differences between the release of enveloped and non-enveloped viruses.  

 
 
PRACTICE: All of the following descriptions of viral multiplication and viral nucleic acids are true except which of these 
answers?  

a) Viruses replicate only in living cells.  
b) Viruses contain DNA or RNA, not both.  
c) Viruses use the cell’s biosynthetic machinery to synthesize copies of themselves.  
d) The nucleic acid of a virus is surrounding by a protein coat.  
e) Viral mRNA, viral tRNA, and viral ribosomes are used in viral replication.  

 
 
PRACTICE: All viruses must be able to do which of the following?  

1. Kill the host cell.  
2. Inject their viral genome into the host cell.  
3. Lyse the host cell.  
4. Have their viral genome replicated by the host cell.  
5. Be able to reproduce in the absence of living cells.  

a) 1 and 2.     d)      1 and 5.  
b) 2 and 3.     e)      2 and 4.  
c) 4 and 5.  
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CONCEPT: ACUTE VS. PRESISTENT VIRAL INFECTIONS 
●Animal virus infections can be divided into _____ main categories: 
 1) Acute Infections: infections that have sudden onset of symptoms over a relatively _____________ period.  
 2) Persistent Infections: infections that can last for a __________ period or the entire life of the host. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PRACTICE: An infection in which the virus is continually present in the body is referred to as: 

a) Acute.      c)    Determinant.   
b) Balanced.     d)    Persistent. 

 
PRACTICE: Diseases of short duration frequently followed by long-term immunity are referred to as: 

a) Intermittent infections.    c)    Acute infections. 
b)  Chronic infections.    d)    Persistent infections. 

 
PRACTICE: Which of the following viral infections is considered an acute infection? (Answer choices show the name of the 
virus and the time it remains present in the body).  

a) Human immunodeficiency virus (HIV); Remains in body from initial infection until the death of the host.  
b) Influenza virus (flu); Remains in the body for around 14 days.  
c) Varicella-zoster virus (chicken pox): Remains in the body for years or until the death of the host.  
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CONCEPT: ACUTE VS. PRESISTENT VIRAL INFECTIONS 
Acute Viral Infections 
●Recall: ______________ Infections have a sudden onset of symptoms over a relatively short period (ex. days).  
 □ Results in release of viruses from an infected host cell during apoptosis; however, host/human may still survive. 
 □ Host immune system gradually eliminates the virus from the body over a __________ period of time.    
 □ Examples include influenza (the flu), poliomyelitis (polio), mumps, & COVID-19.  

  
 
 
 
 
 
 
 
 
PRACTICE: Which of the following statements about acute viral infections is false?  

a) Acute viral infections cause the host organism to acquire long term immunity to the virus.  
b) Acute viral infections are entirely eliminated by the host over a short period of time.  
c) Acute viral infections can remain dormant in the body for years.  
d) Acute viral infections result in cell apoptosis and the release of newly created viruses.  

 
PRACTICE: A vaccine to a virus allows the body to be exposed to inactive portions of the virus and not get sick. This allows 
the body to recognize the virus and better fight the virus if the person does become infected. How would a vaccine help 
someone deal with a virus which causes an acute infection?  

a) The vaccine could shorten the duration of the viral infection.  
b) The vaccine could worsen the symptoms of the viral infection.  
c) The vaccine entirely stops the virus from entering the cells of the individual.  
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CONCEPT: ACUTE VS. PRESISTENT VIRAL INFECTIONS 
Persistent Viral Infections 
● Recall: Persistent Infections: can last for a __________ period (ex. years) or the entire life of the host. 
●Persistent infections can be further categorized into ____ groups:  
 1) Chronic Infections: ____________________ production of virus particles over long periods of time. 
 2) Latent Infections: viral genome is silent in a host cell BUT reactivates causing a _________________ infection. 

  □ Viral genome can _____________________ into a eukaryotic host chromosome creating a provirus. 

  □ Virus is _______ eliminated from the organism & symptoms can reoccur later in life.  
  

 
 
 
 
 
 
 
PRACTICE: Varicella is an infectious disease commonly known as chicken pox which results in a moderate to severe body 
rash. This disease is caused by a DNA virus that stays dormant in the body after the rash has disappeared. The virus can 
be reactivated in the body years or decades later creating a rash known as shingles. What type of infection is occurring 
when the virus is dormant in the body for years?  

a) Acute infection. 
b) Chronic Infection. 
c) Latent infection. 
d) Transformation into a malignant cell. 

 
 
 

produced 
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CONCEPT: COVID-19 VIRUS (SARS-CoV-2) 

●In __________, Chinese doctors reported cases of severe lung issues caused by a novel coronavirus named COVID-19.  

 □ Also named SARS-CoV-2 because its genome is ________________ to the SARS-CoV virus of 2003 outbreak. 

□ Shortly after, cases were reported across the ____________ & countries required citizens to quarantine at home. 

●COVID-19 is an enveloped _______RNA virus categorized by spikes on its surface having a crown-like appearance. 

 □ Corona means “______________”.  

 □ Infects the tissue of lungs in the host organism & can be transmitted via coughing & improper hygiene.   

 □ Leads to an ____________ infection that can cause death or the virus is eliminated entirely in up to 14 days.  

 

 

 

 

 

 

 

PRACTICE: COVID-19 is a ___________ virus that causes _____________ infections.  

a) dsRNA ; Acute.   b)   ssRNA ; Acute.  c)   ssDNA ; Latent.  d)   ssRNA ; Persistent.  

 

PRACTICE: SARS-Cov-2 virus (Covid-19) is a (+) ssRNA virus. Which of the following answers is true about SARS-Cov-2?  

a) To replicate the viral genome the replicase enzyme must be transported into the cell within the viral particle.  

b) The viral genome can be directly translated by the host cell’s ribosomes.  

c) The host cell’s DNA polymerase is used to replicate the viral genome.  

d) The viral genome cannot be directly translated by the host cell’s ribosomes and must be modified.  

 

PRACTICE: SARS-Cov-2 virus (Covid-19) is an enveloped virus. Enveloped viruses are easier to deactivate because soaps 

and disinfectants easily damage the viral envelope. Why does damaging the viral envelope make SARS-Cov-2 not 

infectious?  

a) SARS-Cov-2 cannot attach to the host cell without its viral envelope.  

b) SARS-Cov-2 cannot replicate its genome without its viral envelope.  

c) SARS-Cov-2 cannot synthesize viral proteins without its viral envelope.  

d) SARS-Cov-2 cannot assemble inside the host cell without its viral envelope.  
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CONCEPT: PLANT VIRUSES 

●______________ viruses are very similar to animal viruses including their morphology & nucleic acid types.  

□ Most plant viruses are non-enveloped _________ viruses that enter the cell during infection.  

 

Animal Viruses vs. Plant Viruses 

●There are ____ major differences between animal & plant viruses:  

1) Entry of plant virus into a host cell via _____________ sites on the plant. 

 □ Caused by physical damage to the plant. 

2) Transmission between _____________ organisms. 

 □ Plant virus transmitters include insects, soil, contaminated seeds, or the growers (humans).  

3) Infection of adjacent plant cells via the _________________________________. 

  

 

 

 

 

 

 

 

 

 

 

 

 

PRACTICE: Plant viruses enter the host plant via: 

a) Wound sites. 

b) Specific receptors. 

c) Nonspecific receptors. 

d) Seeds. 
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CONCEPT: PLANT VIRUSES 

PRACTICE: Plant viruses may be transmitted by 

a) Contaminated seeds.   

b) Humans. 

c) Insects. 

d) All of the above. 

 

Plant Virus Infection Cycle 

●The infection cycle of a plant virus (transmitted via an insect) occurs in a series of ______ steps:  

 1) A virion ___________________ the plant cell as the insect wounds the cell when it bites the plant. 

 2) Enters the nucleus where the genome is ______________________ & capsid proteins are synthesized.   

 3) Mature virion is _________________________ in the cytoplasm. 

 4) Virion ____________________ adjacent cell as it travels through the plasmodesmata.  

□ Can eventually enter the vascular system & infect the entire plant. 

 

 

 

 

 

 

 

 

 

 

●Viral infection of plants usually stunts their growth but may also kill the plant. 

 

PRACTICE: Plant viruses infect adjacent plant cells of an organism by: 

a) Cell lysis, releasing mature viruses. 

b) Traveling through the plasmodesmata.  

c) Virus-Mediated Exocytosis.  

d) Viral transport proteins that mediate transport across the cell wall. 
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CONCEPT: VIROIDS 
●Recall: ___________: obligate intracellular parasites made of only a single, short strand of _______ forming a closed ring. 
 □ ONLY known to infect & cause disease in ______________ cells. 
 □ Like plant viruses, they enter a host cell via ________________ sites.  
 □ Replicates using a host RNA-dependent ________ polymerase (like replicase of RNA viruses). 
●Viroids do ________ encode for any proteins; but act like small interfering RNAs (siRNAs). 

 □ Block the expression of plant genes, causing disease.  
 
 
 
 
 
 
 
 
 
 
●Many questions about viroids still exist, but continued research is ongoing every day to solve these issues.  
 
PRACTICE: Viroids characteristically are composed of: 

a) ssRNA. 
b) dsRNA. 
c) ssDNA. 
d) dsDNA. 

 
PRACTICE: Viroids are: 

a) Small fragments of naked dsDNA that infect plant cells. 
b) Small fragments of naked dsRNA that infect plant cells. 
c) Small fragments of naked ssRNA that infect plant cells.  
d) Small fragments of naked ssRNA that infect animal cells.  
e) Small fragments of naked ssDNA that infect animal cells. 
f) None of the above. 
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CONCEPT: PRIONS 

●Recall: _________ (Proteinaceous Infectious Agents) obligate intracellular parasites made of only misfolded __________. 

 □ Cause the normal protein to misfold which can lead to a ______________________.  

 □ Prions accumulate in neural tissue (ex. __________) causing transmissible spongiform encephalopathies. 

 □ Transmissible spongiform encephalopathies: brain tissue deteriorates forming holes & a sponge-like appearance. 

 

 

 

 

 

 

 

 

 

Prion Development in Neurons Leads to Scrapie 

●The infectious prion protein is PrPSC (Prion Protein, Scrapie) & normal its normal form is PrPC (Prion Protein, Cellular). 

 □ Accumulation of PrPSC in the brain is attributed to its interaction with the normal protein ____________. 

 □ The interaction causes the normal PrPC protein to _________________, resulting in a PrPSC prion.  

 □ PrPSC accumulates & begins to aggregate in the brain leading to spongiform encephalitis. 

EXAMPLE: Prion development in neuron cells results in the neurological disease Scrapie in animals.  

 

 

 

 

 

 

 

PRACTICE: What are prions? 

a) Mobile segments of DNA. 

b) Tiny circular molecules of RNA that can infect plants. 

c) Viral DNA that attaches itself to the host genome and causes disease. 

d) Misfolded versions of normal proteins that can cause disease. 

Spongiform 

Lesions 
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CONCEPT: PRIONS 

PRACTICE: Which of the following is true of prions? 

a) They can be inactivated by boiling at 100 °C. 

b) They contain a capsid. 

c) They are a rogue form of protein, PrP. 

d) They can be reliably inactivated by an autoclave. 

 

 

PRACTICE: Viroids and prions are both infectious agents. All of the following are major differences between viroids and 

prions except which of these answers?  

a) Viroids are only known to infect plant cells while prions are known to infect plant and animal cells. 

b) Viroids cause the misfolding of the host cell’s proteins while prions block the host cell’s expression of genes.     

c) Viroids are nucleic acid molecules while prions are composed of polypeptide chains.  

d) Viroids require the host’s RNA polymerase to replicate while prions replicate by transforming the host cell’s 

proteins.  

 

 

PRACTICE: Mad cow disease is a prion disease found in cattle. Why are prion diseases in meat a big concern?  

a) Prions cannot be destroyed by cooking meat.  

b) Prions cannot be destroyed with irradiation of meat.  

c) Prions are the most difficult infectious agent to deactivate or denature.   

d) There are no cures for prion diseases.  

e) All of the above.  
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