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Plant Viruses

st 3foct sl 11 shnt i by el

F plant g
himinish crop yiekds. Moss known plant viruses luve
RNA rather than TRNA as their genetic material, Many

o them, like the tobacco mosaic virus [TMY | shown in
Figure 10,26, are rod-shaped with 2 spiral arrangement of
proteins surmunding the nucleic acid. TMV, which infacts

¥ Figure 10,76 Tobacco mosaic viras, The phoi shovs e
mattiing of kemees in sabacco moseic dacame. The md-shaped
Wi casing mie disease has RNA a5 s genefic matenat.

sobaccn and related plants, csusing discodored spots an
the hewvcs, was the ficst views ever discoverad {in 1930),
To infect a plant, a virus muost finst get past the plant's
epbdermis, an outer protective liyes of cella. For this rea-
s, 0 plant damaged by wind, chilling, inury, or insects
s more susceptible i infection than a healthy plamt
Some insects carry and transmit plant viruses, and farm-
ers and gardeners may unwittingly spread plant viruses
through the use of pruning shears and other toak.
Thave ks na cure for most vieal plant dbseases, and
agricultural scientists fncus on preventing infection
and an beseding ar genetically engineering varieties of
crop plants that resist viral infectbon. In Hawait, for ex-
ample, the spread of papaya ringspat potyvirms | PRSV)
by aphids wiped aut the native papaya (Hawaiil second
fargest crop) in certain isaned reginns. But since 1998,
farmers hirve been able 15 plant a genetically engineersd
PREV-resistant strain of papaya, and papayas have been
reintroduced into their old habitats. B
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Animal Viruses

WVirses that nfict animal cells are comumon caiwses of
discase, As discussed in the Biology and Society section,
ws vitis bs a greater humsn heslth threat than the infla-
enza (flu) virus (Figure 10.37), Like many animal viroses,
] b e of hsobalinid

P

an auter ermvek
membeane, with projecting spikes of protein. The emve-
lorpe enables the virus to enter and beave a host cell, Many
viruses, including those that cause the fla, common cold,
measles, mumps, AIDS, and polio, lave RNA as thedr ge-
wvetic raterial, Diseases cansed by TINA viruses include
hepatitis, chicken pox, and herpes infections.

= Figure 10.27 An influenza vieus, The genstic matera of this vines
consists of eight separaie molecuies of RN, each wapped in o protein coat

Froten sphke

Figure 1028 shows the reproductive cycle of the
s virs, a typical RNA virus, Once a commaon
childhoad disease characterized fry fever and swelling
of the salivary glands, mumps has become quite rare in

d Hizesl matbone due to | vaccination.
When the virus contactsa susceptible cell, prosein spikes
om its outer surface attach to receptor proteins on the
cell’s plasma membrane. ) The vieal envelops fises
with the cell’s membrane, allowing the protetn-coated
IRNA fo enter the cyroplasm, @) Enzymes then remonve
the protein coat. @) An emzyme that entered the cell
as part of the virus uses the viruss RNA gename asa
emplate for making complensentary strands of RNAL
The new strands have twn functions: @) They serve

¥ Figure 1028 The eyele of an

a8 mBMNA for the synthesis of new viral proteins, and
1 they seeve s templates for synthasizing sew viral ge-
nome ENA. () The new coat proteins assemble aroand
the mew viral RNA. (@) Finally, the virases leave the cell
by cloaking themsatves in plasma membeane. [n other
words, the virus obtains its ervelope from the cell, bud-
ding off the cell without necessarily ruptring it

Mt all animal viruses reproduce in the cytoplasm. For
weample, herpesviruses—which cause chicken poy, shin-
gles, cold sores, and gonital herpes—ane enveloped TNA
viruses that repraduce in # bost cell’s nucleus, and they
get their 2 from the cells nuclear k
Cophes of the herpesvirus DNA usually remaln behind in
the maclei of certain nerve cells. There they remain dor-
manit until some sort of stress, such as 3 cold, sunburmn,
ar emitional stress, trigiers virus production, resulting
ey

VIRLISES AND OTHER
INFECTIOIS AGENTS

wirus, This vs is e one that causes mumps. Liks the fu
i, & has a membrancus envefope with peotein spikes, but
il gerame is & single molecule of RNA

Orice actuired, herpesinfec-
tens may fare up repeatedly throughout a persons life.
Mare than 75% of American adults carry herpes smplex
1 {which cases cold sores), and more than 20% carry
herpes ssiplex 2 {which cxuses genital herpeas).

The amount of damage a vires causes the body
depends partly on how quickly the immune system
respands to fight the infection 2nd partly on the ability
af the inficted tissue 10 pepair itsell. We usually recaver
commpletely from codds hecanse our respiratory ract ts-
s can efficiently replace damaged colls. Tn com rast,
the poliovings attacles nerve cells, which are not wsually
veplacenble. Thi tursige b st aella by polit 3% perimi-
nent. L such cases, the caly medical option s te provent
the disease with vaccines.

How effective are vaccines? We'll oxamive this ques-
fien next wsing the example of the flu vaccine, B
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