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% is an infectious agent made up of nucleic acid (DA or RUA)
wrapped in a protein coat called a capsid

% non-cellular

% after the Latin word “poison”
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Bacteria Vs. Viruses
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Human DNA viruses Human RNA viruses
A much smaller than bacteria (<03 )
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Tobacco mosaic virus Human rhinovirus HRV14 Variola virus
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Capsid

nuc_leic
acid

Bacteriophage Tobacco Human
mosaic virus  immunodeficiency
(TMV) virus (HIV)
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© probein coab or outer shell surrounding the nucleic acid core
@ probects nucleic acid (DNA/RMA) From inactivation
© helps to introduce viral genome into host cell

Nucleic acid

> Capsid

(a) A polyhedral virus (b) A Mastadenovirus
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Baralopad Ealieal reas

Membranous
envelope

© are membranous couerings
derived from the membrane

of the host cell

Glycoprotein
80-200 nm (diameter)

.
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50 nm

(c) Influenza viruses
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Example: The rabies virus only attacks brain or nervous cells.
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It's like the pieces of a puzzle. The
ends have to matich up so only certain

pieces Fit.
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@ This is the direction to make more virus
< DMA, RUA, single or double-stranded
© Types of viruses: DA virus or RUA virus
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& transmitters of genelic information
hrough the plasmids from one
bacteria to another

& Reftrovirus - RJA virus that infects
host cells by reverse-transcribing
DA from RUA

& HIV (human immunodeficiency virus):
disguises itself by changing the
surface markers when the immune

system sbarts Cargeting it
D




TABLE 13.2

Characteristics/
Dimensions

Single-stranded DNA

Families of Viruses That Affect Humans

Viral Family

Parvoviridoe

Human parvovirus B19

Clinical or Special Features

Fifth disease; anemia in immunocompro-

nonenveloped 3 mised patients. Refer to Chapter 21.
18-25 nm

Doublestranded DNA  Adenoviridaoe Mastadenovirus Medium-sized viruses that cause various
nonenveloped o X -a respiratory infections in humans; some
70-90 nm \@ cause tumors in animals.

C 4 1 )
40-57 nm Papovaviridae Papillomavirus (human Small viruses that induce tumors; the human
= wart virus) wart virus (popilloma) and certain viruses
@ Polyomavirus that produce cancer in animals (polyoma
and simian) belong to this family. Refer to
Chaopters 21 and 26.

Doublestranded DNA  Poxviridae Orthopoxvirus (vaccinia Very large, complex, brick-shaped viruses
enveloped and smallpox viruses) that cause diseases such as smallpox (vari-
200-350 nm Molluscipoxvirus ola), molluscum contagiosum [wartlike skin

lesion), and cowpox. Refer to Chapter 21.
150-200 nm Herpesviridae Simplexvirus (HHV-1 and 2)  Medium-sized viruses that cause various
Varicellovirus {(HHV-3) human diseases, such as fever blisters,
Lymphocryptovirus (HHV-4) chickenpox, shingles, and infectious
Cytomegalovirus (HHV-5) monenucleosis; implicated in a type of
Roseolovirus (HHV-6) human cancer called Burkitt's lymphoma.
HHV-7 Refer to Chapters 21, 23, and 26.
Kaposi's sarcoma (HHV-8)
42 nm Hepadnaviridae Hepadnavirus After protein synthesis, hepatitis B virus uses

2

(hepatitis B virus)

Caopyright € 2004 Pearson Education, Inc., publishing as Benjamin Cummings.

reverse transcriptase to produce its DNA
from mRNA; causes hepatitis B and liver
tumors, Refer to Chapter 25.



7 Families of Viruses That Affect Humans

TABLE 13.2

Characteristics/

Dimensions Viral Family Clinical or Special Features

Single-stranded Picornaviridae Enterovirus At least 70 human enteroviruses are known,
RNA, + strand @ Rhinovirus including the polio-, coxsackie-, and
nonenveloped {common cold virus) echoviruses; more than 100 rhinoviruses
28-30 nm Hepatitis A virus exist and are the most common cause of

colds. Refer to Chapters 22, 23, 24, and 25.

35-40 nm Caliciviridae Hepatitis E virus Includes causes of gastroenteritis and one
ohk Norwalk agent cause of human hepatitis. Refer to
ﬁ Chapter 25.
Single-stranded RNA,  Togaviridae Alphavirus Included are many viruses transmitted by
+ strand enveloped Rubivirus (rubella virus) arthropods (Alphavirus); diseases include
60-70 nm ' eastern equine encephalitis (EEE) and
@ western equine encephalitis WEE). Rubella

virus is transmitted by the respiratory route.
Refer to Chapters 21, 22, and 23.

40-50 nm Flaviviridae Flavivirus Can replicate in arthropods that transmit
Pestivirus them; diseases include yellow fever,
73 Hepatitis C virus dengue, St. Louis encephalitis, and West
Nile virus. Refer to Chapters 22 and 23.
Nidovirales Coronaviridae Coronavirus Associated with upper respiratory tract
80-160 nm infections and the common cold. Refer to

{%’} Chapter 24.

Caopyright € 2004 Pearson Education, Inc., publishing as Benjamin Cummings.



TABLE 13.2 | [continued)

Characteristics/

Dimensions Viral Family

Mononegavirales Rhabdoviridae Vesiculovirus {vesicular
— strand, one stomatatis virus)

strand of RNA -) Lyssavirus (rabiesvirus)

70-180 nm
80-14,000 nm Filoviridoe Filovirus
AN
150-300 nm Paramyxoviridae Paramyxovirus
Morbillivirus (measleslike
\%7 virus)
—strand, one Deltaviridae Hepatitis D
strand of RNA
32 nm @
—strand, Orthomyxoviridee  Influenzavirus (influenza
multiple strands viruses A and B)
of RNA & Influenza C virus
80-200 nm

Copyright © 2004 Pearson Education, Inc., publishing as Beeyamin Cummings.

Clinical or Special Features

Bullet-shaped viruses with a spiked enve-
lope; cause rabies and numerous animal
diseases. Refer to Chapter 22.

Enveloped, helical viruses; Ebola and
Marburg viruses are filoviruses. Refer to
Chapter 23.

Paramyxoviruses cause parainfluenza,
mumps, and Newcastle disease in chick-
ens. Refer to Chapters 21, 24, and 25.

Depend on coinfection with hepadnavirus.
Refer to Chapter 25.

Envelope spikes can agglutinate red blood
cells. Refer to Chapter 24.



TABLE 13.2 | [continued)

Characteristics/

Dimensions Viral Family Clinical or Special Features
?0-120 nm Bunyaviridae Bunyavirus (California Hantaviruses cause hemorrhagic fevers such

e, encephalitis virus} as Korean hemorrhagic fever and
a ” Hantavirus Hantavirus pulmonary syndrome; associ-
“ v ated with rodents. Refer to Chapter 23.
"'1 AAP o
110-130 nm Arenaviridae Arenavirus Helical capsids contain RNA-containing
granules; cause lymphocytic choriomenin-
‘ gitis, and Venezuelan hemorrhagic fever,
J and lassa fever. Refer to Chapter 23.
Produce DNA Refroviridae Oncoviruses Includes all RNA tumor viruses and double-
100-120 nm Lentivirus (HIV) stranded RNA viruses. Oncoviruses couse
levkemia and tumors in animals; the
Lentivirus HIV causes AIDS. Refer to
Chapter 19.

Double-stranded Reoviridae Reovirus Involved in mild respiratory infections and
RNA Colorado tick fever virus infantile gastroenteritis; an unclassified
nonenveloped @ species causes Colorado tick fever.
60-80 nm

Copyright © 2004 Pearson Education, Inc., publishing as Benjamin Cummings,
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# Uiruses are pathogenic
# cannot reproduce unless they attack another cell
# Uiruses are carcinogenic
# once in the cell they can have a tendency to cause irreparable
genelic damage that can lead to cancer
& Cervical cancer
& Hepatitis B & C
@ Liver cancer
& T Lymphotropic
& Leukemia
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Trangnission of Tiral Digsags

@ Possible ways to become

infFecbed:

@ biles (animals,insects)

& physical contact

& body Fluid (blood,saliva)

# mother to child

# conbact in the air
(respiratory)

# sexual conbact

# fecal/oral

& environmental exposure
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@ Uiruses must have a living host cell to reproduce
& Bacteriophages — viruses that infect bacteria
Head — capsid and DA
Tail — with Fibers to abtach to bacteria
T group
Most commonly sbudied are T group — T1, T2, T3, T4 ete..

T4 has a DUA core within a protein coat, and tail with tail
Fibers to attach to bacteria.

E. colf bacteria
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& Uiruses must have a living host e g
R d %64+ 4
cell To reproduce f _—
@ Bacteriophages — viruses that ﬁg A
D

infect bacteria .
# Herpes Simplex1 - infects lip cells ‘,\u —
© Uirus insert their genetic ¢
information inside the host cell
and use the host cell to make \‘
more virus particles. ( |
© This process is broken down into | — | 1 Al >
2 pathways. | \/) D)=
& Lybic (
@ Lysogenic Pathways of Uiral A B C D
Infections
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Bacteriophage
protein coat

Bacteriophage
attaches to
bacterium's cell wall

Bacteriophage enzyme lyses the
Bacterium’s cell wall, releasing

new bacteriophage particles Lytic Cycle
that can attack other cells.

Bacteriophage proteins
and nucleic acids
assemble into complete

bacteriophage particles Bacteriophage takes over
bacterium’s metabolism, causing

synthesis of new bacteriophage
proteins and nucleic acids

-  Bacteriophage DNA
L 2A
. Bacterial

Bacteriophage
injects DNA into
bacterium

AE acteriophage

" Bacteriophage DNA

# <} Bacteriophage protein



Daughter cell

The phgge with prophage
injects its DNA. mm—

Cell divisions
produce a
population of
bacteriainfected
with the prophage.

Phage DNA
circularizes.

Bacterial

chromosome Occasionally, a prophage

exits the bacterial chromosome,

AN
*g!?),,% : initiating a lytic cycle.
) _mmmmmm—
Lytic cycle | . ... |Lysogenic cycle
Certain factors The bacterium reproduces,
lytic cycle | o |lysogenic cycle transmitting it to daughter
~|isinduced is entered Prophage 09”7

4 N/

New phage DNA and proteins Phage DNA integrates into
are synthesized and assembled the bacterial chromosome,
into phages. becoming a prophage.
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