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naturally mtected  plants
and passing the lluld

through a porcelain  tllter.
Uninfected cells appear as smooth flat sheets: 6 h after moculatoon. sonw  Virus

tvanowski  demonstrated
particles are released and IE on the surldce of the cells (6). After  24 h of

lncubalion  the number  01 VIRUS  particles  increases. dnd lhe t1sSuB  cells are begin-
that a virus causes tobacco
mosaic disease. The filtrate

ning to disintegrate (C). Alter 48 h the wrus  appears ss  clumps dlssocMed  from

containing the virus CIUSBS
the cellular  material (D) Mar:mll;atlorls  dre (A) x 5.160. (Ej)  x 6.?60. (Cl x 3.810.

inlecfmn  when placed on
and (D) x 3.9-10 (Co~~rlcsy  of John Mathews and (he Upjohn  Company.l

the leaves of healthy plants.
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Bn319$  19 - 1 Virus Diseases Classified by Host

OTHER  MAMMALS
HUMANS AND BIRDS FISH INSECTS PLANTS BACTERIA

SlTl~llPOX Hog cholen c=P  POX S.cbrood  (bon)  MOIOiC LytiC
dluus:

Chicken pox Foot-sod-mouth Ep,,hbli,,,n,  of  Polyhedral (Wilt)
dlseksa Sarbus dlseub: TobaCCO

nerpm rlmpler
Yc.,k”lmr Gypsy  moth Cucumber

“1314; 10 - 2 Virus Diseases Classified by Tissue Affinities

NEURO-
THOPIC
(NERVE
CELLS).

VlSCEAOTROPlC
(INTESTINAL
VlSCEAOTROPlC
(INTESTINAL PNEUMOTROPIC PANTROPtCPNEUMOTROPIC PANTROPtC ONCOGENICONCOGENIC

TISSUES AND (RESPIRATORY (MANY TYPES (PROMOTING(RESF’IRATDRV  (MANY TYPES (PROMOTING

DERMATRDPIC  INTERNAL TRACT ANDTRACT AND OF CELLS AND TUMOROF CELLS AND TUMOR

(SKIN CELLS) ORGANS) TISSUES)TISSUES) TISSUES)TISSUES) GROWTH)GROWTH)
- -

Vscclnia
(CowPorl

HETPSS
Jmplax
(cold  rorea)
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d
Fll319Tl  19 - 3 Properties Used for Classification of Animal Viruses

-
PRIMARY CHAwCTERISI’IC.s

Nucleic  acid:

RNA: Single-  or  double-slronded
ONA:  Single-  or double-stranded

Structure Of virus particle:

Hollcal  capsid:  Naked or enveloped
lcesahedral  capsid:  Naked or enveloped
SomPlex  structure (e.g., tail)

Number of capsomeres

Size of vlrion

Susceptibility  to inactivating egonts

site 01 replication:

NUClW.S
Cyloplasm

-.

SECONDARY CHARACTERISTICS

Ho31  range:

Species of host
Specific host tissues or call
types

Mode of transmlsslon  (e.g..
feces)

lmmunologlcal  chnracter-
istics

-

d
+‘tl%lWl  19 - 4 Outline Classification of Anim’al  Viruses

.-
NUCLEIC VIAION SIZE. EXAMPLES OF
ACID SYMMETRY ENVELOPE “ma FAMILY GENERA

ANA lcosahedral  NO 18-30 Picornavlrldae EllhlNVlNs

NO

YUb
Helicril  Yes

YaJ

54-75 Reovirldae ReOViNS
35-80 Togevlridae
80-120

AlphavIrus

Orthomyxovtddae  _ hh‘WZ,WfNb
100’3W Psramyxovirldae  - PammyXOhUb

Y.33 W-250 Rhabdoviridae  - LyssSVirUr

DNA Icozahedrb:  N o 19-24

No 70-80

YW 110

Parvovfridae

Adenoviridae

Herpetovlrldw

PbmViNb

Mastadtwoviwa

HOQebvlNE

Not Jellned  Complex 200  x 300
coat

Poxvirldae ort~ropomlNb

SOURCE: G. P. YOumw.  P. Y. Paterwn.  8nd  H. M. Sommen.  The Blologlc  and  Cllnical
8bbh ol /fl/scrloub  Dlaewea,  Snundwr.  Phlltielphla.  1975.
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pld 1 9 - 5 tnclusion
bodies produced by virqses

in c&ta)n”hdst  tissues. (A)
Guarnieri bodies ot  VariOla

(smallpox)  virus in the  cyto-
piarrlt‘oi  rabbi;  CXneSt

CCIIS;  (B)  Negrr  bodes in
the  cytoplasm at Purkmje

cells (nerve  cells of thu
brain) inteclod  with rabies
~trus;  (C) Bollinger  bodie3

II  the  cytopl&WI  Oi Cellg  in-
tecte~  Wllh  fowl PO? virus;
‘7) lntranuclear  inclu’slons
In epithelhl cells ot  rabbi1

corr~ea  inoculated with”
herpesvlrus~

hll 21 I 4 5 1
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crographs  ,ot  some anmal
viruses. (A) Polmirus

IX 20.50o).  (Courteuyot
EdgarR;bisndlhe  Rocky
Mountain Labofdfory,  U.S.
f'ubllc  HQalth  S’orwce  ) (8)

Vaccinm  wrus  (x 68.000).
:ccu;:ei,  0: L? GoidL3;i

Sharp) (C)  lnlluenra V,<US
(X 77.000). (Hilachi  Ltd,

Tokyo.)
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]di 10-9  A simian  ade-
novirus.  W-15. In an elec-

tron mlcrwraph  and with a
model of an icosahedral

rwlicle.  The bar  equals  103
im.  (Countwy  of K;tndall  0..

Smith and Melvin 0.
Tnw~dale.)
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Part  of the icosahodral  SW
faCe  IalIke  has been drdwn

on one of the particles (x
312.000). f r o m  H J. Ehls

v(and D. W. ecwoerd,  V~rolo-
gy,  38:213-219,  1969.)

d
$w 19-11. Tobacco mo-

saic virus  particles partially
degraded  by phenol. show-

,ng protm  coat and RNA
strand ( X 120,000) C=rom

M. .Y Corbeff.  v’rr0/0gy.
22.539-543.  fY6-L)
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yli 19-12 Repllcallon  Of
herpes s,mp,ex  VI,US Afler

altachmonl  (adsorpllon  SfSP
1) I!w “IfUS  parllcles  are

taken !nto the cell (penclra-
,,on  step 2) elther  by e”.

gulfment  or possbly by lu-
sion of Ihe viral envelOPe

with  the Cell membrane
After Ihe YI,US  enters  the

cell.  the envllope  a”0  Pro-
km coat are removed by
~dwir enzyms  (uncoat-

mg step 3) and the DNA of
Ihe vlru-i  IS released IntO

the nucleus. One strand Of
the viral DNA I S lranscrlbed

mlo  an RNA copy (Man,
sc,,p,,on  step  4 )  Sullable

,ransc,,pls [now consIdered
to be v,ral  messenger l7NA

molecules) are processed
and transported (step j!

tnlo  the cytuplasrn  where
the RNA code 1s trar~slafed

mm  an ammo  arId  co+2
(~rans!a!~on step  6 )  During
lhls qrocess  both prOtelnS

which  wall  subsrquenlly  be
used 10  conslru~t  “dw  “If”5

parucles  (structural pro-
terns)  and pro~rrs whgcb

act as enzymes ~nvolvrd 1”
DNA me!abollsm  (nonslruc-

tural  proteins)  are synthe-
sued and Xar~sporled  IsleP
7) lrom the cyIoplasn1  ~rllo

Ihe nucleus. New wral DNA
,s now synthrwed  i,i the

nucleus (DMA  synlhesls
step  8) by rhe nonstructural
p,o,e,ns  and  powbly  SomE
cellular  enzy!r,es  AsL’~IW

cs,ep 9) of Ihe slructural
p,o,l,n subrrnffs .Iround  Ilie
~,,a1  DNA results I ” fhe IO, -

ll,“,lO” of a noninfecllous
VI,US particle  lacking  an

outer  coat or envelope Ttle
llnal  envelope. which  ena-

bles Ihe pd,tlCle  10  be I,lfel.-
,,ous  1s acquired  from  the

nuclear membrane by a
b,,dd,ng-Of:  P,OCPSS  (e,lVel.
oprmn,  siep 10) The VI:US

pa,t:cles  are now transport-
ed from Ihe vcctnlty  Of t,ie

nucleus 10 the pe,lphc,y  Of
the cell (egress stfp 11).
The exact mechawsm  by

wh,c,;  ,h,5  15  accorn@shed
IS unclear.  (Drawmg  by  c

Shlpman,  Jr, and S Llarfy-
Everhariius  From “An

Age-old Problem The Con-
,ro,  ot Wruses.” unwursr:y

ol M,ch,yan,  Fleardrch
ivows. 26 1-7. rs.3)
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1” “-l*  Diagrammatic
representation tn  saglttal

saction  oi the embryonated
hen’s egg 10 to 12 days old.

The hypodermic  needles
show the roules  of inocula-
bon of the yolk sac. allanto-

ic cavity, and embryo
(head). The chorloallantoic

membrane is moculaled
after  it has been dropped
by removmg  the air from

the air sac.

Chorcoollantotc  membrane
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