
Sect ion: 1.1      Name: 

Quest ion of the Day:  

 

 

Rev iew of Old Informat ion: N/A 

 

New Informat ion: 
 

We tend to only think of animals as living. However, there is a great diversity of organisms that we 
consider “living” (including bacteria, fungi, plants, AND animals). What is it that makes something alive? 
Why are you alive? Use pages 11-13 in your textbook to identify the six characteristics of ALL living 
things. 
 

1. Ce l ls 
All living things are composed of _______________. These cells undergo d i f ferent iat ion to become 
specialized for different functions. For example, you have brain cells, blood cells, muscle cells, skin cells, all 
serving different purposes in your body 
 
Some living things are made of ONE cell, and are called _______________. Other organisms are 
composed of many cells, and are called ______________. (SEE PAGE 6) 
 

2. Organ izat ion 
All living things are highly organized at the _______________ and ______________ levels. Plants and 
animals actually have groups of cells that work together to form specific functions. We call these 
“organs.” 
 

3. Energy Use 
All living things use and need energy to survive. The sum of all chemical processes in an organism is called 
_____________.  
 
Some living things (like plants) capture energy from the sun and turn it into energy stored in chemical 
bonds. We call this process ______________, and these organisms _______________. Other organisms 
(like animals) must take in food to meet their energy needs. We call these organisms ______________.  
(SEE PAGE 10) 
 

4. Homeostas is 
What are two examples of why living things need to use homeostasis to survive? 
 
 
 

5. Growth 
Living things grow as a result of __________  __________ and _______________.  
 
About how many cells is your body composed of? How many cells did you begin as? 
 
 



 
6. Reproduct ion 

All species of organisms have the ability to reproduce. 
 
When the hereditary information (DNA or RNA) of two organisms is combined, and the offspring is a 
mixture of both parent organisms, this is called _______________ reproduction. If one parent produces 
and identical copy of itself, it is called _______________ reproduction. (SEE PAGE 7) 
 
New Informat ion:  

I .  What is a v i rus? 

•NON-living particle composed of a _______________ and __________  __________. 

•Smallest particles capable of causing disease (20-250nm in diameter). 

•________________: the study of viruses 

 

I I .  V i rus History: 

•Pre-1935: most thought viruses were small cells; descendents of bacteria. 

•1935: Wendell Stanley crystallized the __________  __________  __________. 

•Post-1935: TECHNOLOGY develops; we can learn virus structure, function, and complexity. 

***Until Stanley, it was debated whether viruses were __________ OR __________ (SEE Table 25-1). 

 

I I I .  V i rus Structura l Character ist ics : 

1) Nucleic Acid (DNA or RNA) 

2) Protein Coat (Capsid): surrounds nucleic acid 

 

IV. Spec ia l V i rus Structures: 

1) Envelope:  

•Membrane-like structure surrounding _______________ 

•Made mostly of _______________ 

•Taken from host cell membrane; allowing viruses to infect hosts easier 

•HIV, chickenpox, herpes are examples of _______________ viruses 

2) Glycoproteins:  

•Projections on envelopes used to _______________ to host cells 

 



V. Virus Shapes: 

1) _______________ (20 triangular faces) 

2) _______________ (coiled spring) 

3) Closed loop 

4) Long Strand 

VI . What features do we use to c lass i fy v i ruses? 

1) Nucleic Acid Type (__________ vs. __________) 

2) __________ (Icosahedral vs. Helical) 

 

 

3) How they infect host cell and replicate: 

•DNA Viruses: either directly produce proteins OR join with host’s DNA 

•RNA Viruses: use host’s ribosomes to produce proteins 

4) _______________ (Enveloped vs. Non-enveloped) 

 

VI I .  Other Disease-caus ing agents: 

1) ________________:  

•Smallest known particles able to replicate. 

•Single RNA strand with _____ capsid 

•Infects crops 

2) ________________: 

•Abnormal _______________ 

•Clump together inside cells to kill them 

•Ex: ____________________; ____________________ 

 

VI I I .   Common Human Viruses: 

•List 5 viral diseases from Table 25-2 (page 489) in space below: 

 

I .  Bas ics of Vira l Rep l icat ion: 

•All viruses are _______________  ______________  _______________. 



•Has NO control over its movements 

•Viruses are spread by wind, water, food, blood or body secretions. 

I I .  Research ing Vira l Rep l icat ion: 

1) In 1950’s, gained better understanding of replication through studying ________________. 

2) Replication cycles similar to those viruses that cause colds, measles, and AIDS. 

 

I I I .  Bas ics of the Lyt ic Cyc le : 

•Virus invades host; produces new viruses; destroys the host cell; releases newly formed viruses. 

•Viruses that undergo the __________ cycle are called _______________ because they cause disease. 

 

IV. Steps of the Lyt ic Cyc le : 

1) Attachment (Virus attaches to _______________  _______________) 

2) Entry 

3) Replication of viral DNA; production of viral proteins 

4) ______________ of new viruses 

5) Release of viruses (causes cell _______________) 

 

V. Bas ics of the Lysogenic Cyc le : 

•Viruses stay in host cell for _______________ time (NO immediate destruction) 

•Viruses that undergo the lysogenic cycle are called _______________. 

 

VI . Steps of the Lysogenic Cyc le : 

1) Attachment of virus to host cell 

2) Entry 

3) Integration of ________________ (replicates when host cell replicates) 

4) _______________ of host cell with viral DNA 

***If prophage becomes virulent, it will enter ______________ cycle (causes are radiation and chemicals) 

VI I .  V i rus Rep l icat ion and Evolut ion: 

•Believed that viruses evolved from early cells. 

•1st viruses were “naked” nucleic acids 



•Mutations allowed viruses to develop and invade “healthy” cells 

VIRUSES are DIVERSE… 

•In Danger: can range from mild fevers to       fatal diseases. 

•In Transmission:  

   __________  _________ to INSECT BITES 

I . Common human v i ra l d iseases: 

a. Common cold 

b. Chickenpox 

c. Measles 

d. Mumps 

e. Polio 

f. Rabies 

g. Hepatitis 

 

I I .  Emerg ing Viruses: 

1)West Nile Virus 

2)HIV 

3)Ebola 

 

I I I .  V i ra l Prevent ions and Treatments: 

1) Vaccinations: 

•_______________; most successful approach 

•Two types: 

–_______________: viruses do not replicate in host system 

–Attenuated: genetically altered viruses incapable of causing disease; last longer than inactivated vaccines 

2)   Antiviral Drugs 

•Interferes with nucleic acid synthesis; stops spread of _______________ 

IV. Other ant iv i ra l prevent ions: 

1) Control of Animals 

2) Antiviral agents: 



•_______________: herpes and chickenpox 

•Azidothymidine (AZT): inhibits reverse transcriptase (HIV) 

•Protease Inhibitors: stop synthesis of viral capsids 

***Combining _______________ and _______________  _______________ used to treat HIV/AIDS. 

Act iv i ty  

1. _____ The diameter of a virus ranges from about  
a. 1-2 nanometers  b. 20-250 nanometers c. 1-2 micrometers       d. 20-250 meters 

 

2. _____ The shape of a virus capsid containing 20 triangular faces is called a(n) 
a.  helix  b. closed loop  c.  icosahedron  d. long strand 

 

3. _____ The grouping of certain types of viruses is based on  
a. the type of nucleic acid contained in the virus.    c. the presence or absence of an envelope. 

b. the shape or structure of the virus.   d. all of the above. 

 

4. _____ A disease causing particle made of abnormal proteins that clump together and 
           can cause diseases such as Mad Cow Disease and Alzheimer’s Disease is   

a. an envelope  b. a retrovirus  c. a viroid   d. a prion 

 

5. _____ ALL viruses have a(n) 
a.  nucleic acid [DNA or RNA]  b. capsid  c. envelope      d. BOTH a. and b.  

 

6. _____ Which of the following animals listed below are proposed “carriers” of 
       the ebola virus? 

a. monkeys  b. rats  c. insects  d. ALL of the above. 

 

7. _____ Many viruses can only attach to a certain organisms because they recognize 
a. receptor site regions on the cell’s membrane. 
b. a particular sequence of nucleotides in the cell’s genome. 
c. the shape of the cell. 
d. other viruses of the same kind inside the cell. 

 

8. _____ During the lytic cycle, 
a. a virus replicates within the host cell for an extended time without killing the cell. 
b. the host cell’s genome is incorporated into the viral capsid. 
c. the viral DNA is integrated into the host cell’s genome. 



d. one of the enzymes coded for by the viral genome causes the host cell to disintegrate. 
 

9. _____ During the lysogenic cycle,  
a. a virus causes immediate lysis of the host cell. 
b. a prophage or provirus replicates whenever the host cell reproduces. 
c. The viral DNA remains within the capsid on the surface of the host cell.  
d. The parts of the virus will assemble inside the cell. 

 

10. _____ Obligate intracellular parasites (a.k.a. viruses) 
a. must have host cells for replication. 
b. are spread by the wind, in water, in food, or via blood and other body secretions. 
c. has control over its movements outside the cell. 
d. Both a. and b.  

 

11. _____ The most successful approach to controlling viral diseases has been the use of 
a. antibiotics.  b. vaccinations.  c. antiviral drugs.   d. animal control. 

 

12. _____ Which one of the following viruses is known to kill within 10 days of infection? 
a. chickenpox  b. HIV   c. ebola  d. hepatitis 

 

13. _____ Acyclovir is considered to be an 
a. inactivated virus vaccine.    c. antiviral agent.   

b. attenuated virus vaccine.    d. infectious disease. 

 

14. _____ The most successful method to slow the progression of HIV is  
a. AZT  b. protease inhibitors  c. attenuated virus vaccines  d. both a. and b. 

 

15. _____ One viral disease that can occur in childhood and then reappear in adulthood in the   
  more serious form of shingles is 

a. chickenpox  b. smallpox   c. rabies   d. hepatitis 

Short Answer:  Completely answer the questions in the spaces provided. 

16.  What are two characteristics of life that are found in cells but NOT in viruses. What is one 
characteristic of life shared by cells and viruses. 

 

 

 

 



Sect ion: 1.2    Name: 

Quest ion of the Day:  

 

Rev iew of Old Informat ion: None 

 

New Informat ion: NONE 

 

Act iv i ty :  

Complete the Video Worksheet in the space below. 

1) Where did the “outbreak” occur in April of 1995? 
 

 

2) What is the “Kikwit handshake?” Why do scientists use it? 
 

 

 

3) What was the “1st Pr ior i ty” of the scientists? 
 

 

4) Where did the 1995 ebola epidemic begin? 
 

 

5) What are some symptoms of a person infected with the ebola virus? 
 

 

 

6) How long does it usually take for a person infected with ebola virus to die? 
 

 

 

7) What was one “new” characteristic of the ebola strain spread between the monkeys in Reston, 
Virginia? How did scientists prevent the outbreak from spreading between monkeys and humans? 



 

 

 

 

8) Name two suspected “carriers” of the virus that are also apart of the local diet in Kikwit, Zaire? 
 

 

9) What do most scientists believe is ebola’s “natural” home? 
 

 

10) What “experimental” method of treatment did the Zaire doctors use for ebola patients? In your 
opinion, was it successful? What risks were involved with this treatment? 

 

 

 

 

Sect ion:  1.3     Name: 

Quest ion of the Day: 

 

Rev iew of Old Informat ion: None 

New Informat ion:  
 
 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
HOW HIV INFECTS CELLS: 

  
In general, viruses have very small genomes which means they can encode a very limited number of their 
own proteins. For this reason, most viruses must use the proteins provided by their host in order to 
reproduce (make more viruses). In a way, viruses are parasitic, they bring very little with them and steal 
what they need from the host cell. Because they cannot reproduce on their own, viruses are not 
considered living organisms, they are simply genetic information, either DNA or RNA packaged within a 
protein coat.  
 
The Structure of HIV 
 
The HIV (human immunodeficiency virus) has a lipid membrane similar to the cell membranes of other 
organisms. Color the lipid membrane (d) light green. Attached to the membrane are several envelope 



proteins (a) which are used to attach to the host cell. Color the envelope proteins brown. Within the 
membrane is another layer of proteins that comprise the capsule (b), color the capsule dark green. The 
most important part of the virus is its genome, which is two strands of RNA. Color the viral RNA (c) pink. 
On the picture, there are several instances of the viral RNA, make sure they are all colored pink. Also 
important to the virus are the enzymes that will convert the RNA to DNA - reverse transcriptase, an 
enzyme that is unique to viruses. Color the reverse transcriptase yellow. Because the HIV virus uses the 
reverse transcriptase and RNA method, it is known as a retrovirus. The Flu is another example of a 
retrovirus. Because it is single stranded genetic material, it develops mutations more frequently than DNA 
viruses - this changing nature of a retrovirus makes it particularly difficult to develop vaccines for them - 
hence why you must get a flu shot every year but only need a polio vaccine once in your life. .  
Drugs such as AZT work by inhibiting the function of reverse transcriptase, thus preventing the virus from 
converting the RNA to DNA.  
 
HIV Infect ion 
 
HIV infects a particular type of immune system cell, the CD4 + T Helper cell, or just plainly, the T Helper 
Cell. Once infect, the T-Helper cell turns into an HIV replicating cell. There are typically 1 million T-cells per 
one milliliter of blood. HIV will slowly reduce the number of these cells until the person develops the 
disease AIDS.  
 
Step 1 - HIV enters the host by attaching to specific host receptors. It is as if the virus has a specific key 
that only works on the host cell with the right lock. In the case of HIV, the lock is the CD4 cell-surface 
antigen located on the surface of T Helper cells. Color the CD4 antigens (labeled q) dark green. CD4 
antigens are located on the cell membranes of the cell (f) which should be colored black. At this point, the 
virus and the cell membrane fuse and the virion core enters the cell. The core contains the viral genes. 
 
Step 2 - The viral RNA and core proteins are released into the cytoplasm where reverse transcriptase 
converts the viral RNA to DNA. The viral RNA is colored as above, and the viral DNA (h) should be colored 
red.  
 
Step 3 - Viral DNA, now doublestranded is transported into the nucleus (continue to color all instances of 
viral DNA red) and the nuclear membrane (n) grey. In the nucleus, the enzyme called integrase fuses it 
with the host cell's normal DNA. Viral DNA can persist within the cell's DNA for many years in a latent 
state, which further complicates efforts to treat or cure the disese. Lightly color the host cell DNA blue in 
all instances (labeled g). Using the cellular enzyme RNA polymerase, the viral DNA is transcribed into two 
splices of RNA, a shorter splice (j) and a longer splice (i) which are destined for two different things. Color  
the short splices yellow and the long splices orange in all instances.  
 
Step 4 - The short spliced RNAs are transported to the cytoplasm and the golgi apparatus where their 
message is used to create viral proteins which will become part of the completed virus. Color the golgi 
apparatus (k) purple and the viral proteins as you did in the other instances (brown). The longer splices 
are the full length viral RNA and will become the core of new viruses. Another enzyme, called protease is 
needed to assemble the proteins into their final functional forms. Protease inhibitors are another drug used 
to combat AIDS.  
 
Step 5 - Using the proteins assembled from the golgi apparatus and the completed viral RNA from the long 
strands, the mature virus buds off from its host cell. The process of budding destroys the host cell.  
 
 
 
 



a) envelope proteins - brown 
b) virus capsule - dark green  
c) viral RNA - pink  
d) lipid membrane - light green 
e) reverse transcriptase - yellow 

f) host cell membrane - black 
g) host DNA - blue 
h) viral DNA - red 
i) long splice viral RNA - orange 

j) short splice viral RNA - 
yellow 
k) golgi apparatus - purple 
m) viral proteins - brown 
n) nuclear membrane - grey 
q) e) CD4 antigens - dark 
green 

 
 
Act iv i ty : LABEL and COLOR 
 


