CHAPTER 10
THE STRUCTURE AND
RUNCTION OF DNA

Infectious Agents

Viruses share some of the characteristics of Hving oegan-
Isms, such as having genetic material in the farm of nu-
dleic acid packaged within a highly organized structure.
A virus is generally not considered slive, however, be-
cause it s not cellular and canmet reproduce on its own.
(Sae Figure 1.4 to veview the properties of 1.} A vieas
is an imlections particle consisting of litle more than
“genexin a bax™: n it of nscleic acd wrapped in a pra-
tedn coat and, in some cases., an envelops of membeans
(Figurs 10.23). A virus cannot reproduce on its own, and
thus it can eultiply ondy by infecting a living cell and
directing the cell's molecular machinery w make mone
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4 Figure 1023 Adenovings. & vis that infects the numan
ory syster, an adenovius conssts af NG enclased
a prote coat shaped fike a 20-zdad pokéedron, shown hen
na | that i ragnified app
50000 times the actual size: At each camer of the pohhedmn
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Viruses and Other Noncellular

viruses. bn this secticay, we'll loak ar viruses thar infect
different types of host srganisms, starting with bectoria,

Bacteriophages

Viruses that attack bacterin are called bacterinphages
("bacteria-eaters™), ar phages for short, Figure 10.24
shows a micrograph of & bactettophage called T4 infect-
ing an Esclericiie coli bacterium, The phage consists
of a molecule of DNA enclosed within an elaborate
structare made of proteins, The “legs” of the phage bend
whn they teuch the call surface. The tail is 2 hollow rod
enclosed in a springlibe sheath. As thi legs benil, the
spring compresses, h bottom of the rod puncture the
el membrane, and the vird DNA passes from inside
the head of the virus into the col,

©hnce they infect o hacterium, most phages entes a
reprowductive cyole called the tic eyde. Thi Bvtic cyde
gets its name from the fact that after many sogies of
the phage are produced within the bacterial cell, the
bacterium lyses (breaks open). Some viruss can alio
reproduce by an alternative route—the lysogenic eycle.
Dhusrirgg a hysogenic cyche, viral IINA replication acours
without phage production or the death of the cell.

¥ Figure 10.24 Bacteriophages (viruses) infecting
a bacterial call

Figure 10.25 illustrates the two kinds of cycles for a
phage named lamibda that can infect B colf bacteria, A
the start of infection, ) lunbda binds to the outside of
a bacterium and injects its DNA insicle. @) The injected
Iaml\.h DA forines a circle, I the ytic cycle, this [INA

intely turns the cell intera virus-p ing fac-
tory. ) The cells own machinery for [INA r!phclﬁlol\.
trasseription, and translitbon is ijscked by the virus
and used 1o produce copies of the vieus, @ The cell ly-
ses, releasing the new phapes

In the lysogenic cycle, @) the viral DNA ted
Ievto thie bactereal chromosome. Crce there, the phage
[INA s referred to as a prophage. and mest of its genes
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are inactive. Siirvival of the prophage depends on the VIRUSES AND OTHER
repraduction af the cell where it resides. () The host il
well replicases the prophage DNA along with its cellular
DMA and ther, npen dividing, passes on bath the pr-
phagme and the cellular DA o its two daughter cells, A
single infected hacterinm can aqickly give rise to a large
population of hackeria that all carry prophages. The
prophages may remain in the bacterial cells indefinitely.
Q) Occasionally, however, 2 prophage leaves is chro-
masoae; this cwm may be triggered by environmental
to a mutagen. Once sepa- S CHECKPOINT

rate, the hmbn.lu D\-A usually switches to e Iytic cycle, Discrbe e way some
which results in the production of many copies of the IISES G perpetiase ther
virus and lysing of the host cell. genes i

Sometimes the few prophage genes active in o lyso- chestoyg the celis they st
gentc bacterial cell can canse medical problems. For ex- s o
sanpl, thi bacteria that cause diphthieria, botulism, and e
scarlet fever would be harmless to people if it were nat for o e AL e Aap
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the prophsge genes they carey. Certaln of these genes di-
rect the hacteria to produce toxins that make people ill. B

T Figure 10,25 Alternative phage repraductive cycles. Ceiain phages con
urdergn atemative reproductive opcles. After emenrg the bacteal cell, the phage
WA can ether nbagrate it the badienal chiomozone (hsagersc cpde) o
immedistely wart the production of progeny phages (o oycks), destoying fie cel.
‘Onee & emers 3 lysogenic Cyde, the phage's DA may be camied In the host ceffs
cheomosome for many generasons,
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