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51t 19-3
u Surface of a

crystal of 1obacco necrosis
virus Tx $5,200). (Courigsy
ot M. K Corvett)

i
U 19-2 Transmission
of a plant virus. By grinding

jna laawpg | =
°’rﬁ\ﬂf§f>?f'nnl.qqt.qcf59féﬁi§] 15 - - - issue cutture of rabbil-kid{ey CEIIS ABSIrOyeU DY VACCINIA VITUs. (A)
and passing the fluid Uninfected celly appear as smooth flat sheets: 6 h after inoculation, SOmME virus
through a porcelain filter, particles are released and he on the surface of the cells (B). After 24 h of
vanowski demonstrated  jncubation the nymber of wirus particles increases, and the Uissue cells are begin-
that a virus causes tObaCCO ning to disintegrate {C). Alter 48 h the virus appears &s clumps dissociated tram
mosaic disease. The filtrate the cellular material (D) Magrifications are (A) x 5.160. {8) x 6.280; (C} x 3.810.
containing the virus auses and (D) x 4,840 (Courtesy of John Mathews and (he Upjohn Company.)

infection when placed on
the leaves of healthy plants.
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4
fA1919N 19 - 1 Virus Dissases Classfied by Host

OTHER MAMMALS

HUMANS AND BIRDS FISH INSECTS PLANTS BACTERIA
Smallpox Hog chaiera Carp pox Sacbrood (bees) Mospic Lytic
Chicken pox Faot-and-mouth  Epithelioma of Polyhedral (Wilt) disense: a
Herpes simplex disesse Barbus disease: Tobacco
Vesicular Gypsy moth Cucumber
Herpes zo3tar o gnihems, caterpiliar
Moiluscum Tomato
* Vesicular
contagiosum stomatitis Tent caterpillar Letiuce
European moth
Rables Canine caterpillar Cabbage
distemper
Yellow fever stempe Silkworms ,,  Potte ¢
Mumps Rables (aundice) Sugercane
Poliomyelitis  Encephalomyelitis Californis 08k Ring spot
{horses worm sosse:
Dengus lever ) di ’
Swine Influenza Alfalia Tobacco
Rubella catarpillar
Myxomatosis “Breaking"
Rubeola {rabbits) disease
infiuenza Rinderpest
Verruca Sheep pox
Wost Nile Louping 11l
taver (sheep)
Goxsackie vitus Rous sarcoma
infections
Fowl plague
Nawcastio
q’ﬁsaau
Fowl loukemia
< . . .
MINEN 19 - 2 Virus Disseses Classfied by Tisue Affinities
VISCEROTROPIC
NEURO- (INTESTINAL PNEUMOTROPIC PANTROPIC  ONCOGENIC
TROPIC TISSUES AND (RESPIRATORY( ((WANNY TWIPES (PROMOTING
(NERVE DERMATROPIC INTERNAL TRACT AND OF CELLS AND TUMOR
CELLS). (SKIN CELLS) ORGANS) TISSUES) TISSUES) GROWTH)
Japaness B Molluscum Infectious Influenza Coxsackie Rous
encephalilis contaglosum  hepatitis virus sarcoma
P N Respiratory intections
S1. Louls . Rubstia Serum syncytlal virus . |Shopo
iti svor libroma
encephalitis 5:’.‘1:::; hepatitia Common cold Dengus
Asbios Yeliow faver Colorado Murine
N Rubeoia tick fever ioukemis
lomyelitis
i (mensios) Phisbotomus  Avian
Vanola taver leukemia
{smalipox} Lymphocytic
Veaccinia chorio-
{cowpax]} meningitis
Hetpos
simplax
(cold sores)
Warts
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M151971 19 - 3 Popeties Used for Classfiction of Animd  Viruses

PRIMARY CHARACTERISTICS

SECONDARY CHARACTERISTICS

Nurleic acid:

RNA: Single- or double-slronded
DNA: Single- or doubie-stranded

Structure ©f virus particle:

Helical capsid: Naked or enveloped
Icosahedral capsid: Naked or enveloped
complex structure (e.g., tail)

Number of capsomasares

Size of virion

Susceptibllity to inactivating agants
site of replication:

Nucleus
Cytoplasm

Host range:

Species of host
Specific host tissues or ¢all
types

Mode of transmission (e.g..
feces)

tmmunclogical character-
istics

m‘ﬂqﬁ 19 = 4 Outline Classification of Animfl Viruses

NUCLEIC VIRION SIZE. EXAMPLEs OF
ACID SYMMETRY ENVELOPE )10: 2 FAMILY GENERA
ANA {cosahedral No 18~30 Picornaviridae Enterovirus
NO 5475 Reoviridas Raovirus
. Yes 35-80 Togaviridae Alphavirus
Helical  Yes 80-120 grhomyxovitidae ¢ Infiuenzavinis
Yes 100-300 Paramyxoviridae * Paremyxovirus
Yes W-250 " anabdoviridae ~  Lyssavirus
¢
DNA lcosahedral N o 19-24 parvovirides Parvovirus
No 70-80  agenoviridas Mastadenovirus
Yes 110 Herpatoviridae Herpesvirus
Not defined Complex 200 x 300 Poxviridas Orthiopoxvirus

coat

SOURCE: G. P. Youmans, P. Y. Paterson, and H. M. Sommers, The Blologlc and Cilnical
Basia of infectious Dispasps, Suundars, Philadeiphia, 1975.
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anuazvas e

flaunsnaulnsias e (Inclusion Body) : ﬁauﬁwuﬁa:mmsﬂﬁnmﬁaé’mgm-
= Qv Y &£al o < [ vz el 4 ar 3 A 3
'mmmaa‘hmmﬂnaaaagamsauamnmaumawmmgﬂ@uu ddFanaduion
e/ A 1 fd‘ 73 aw =l 1 . . . | e
Tassa Fadadangegnelwessignynyndnlafmionds inclusion body lasld
(% ' 1 s d' I . W oo 3 '
NR849ANTIAUUAINTNIDTINGY FIFUA 19-5 lutl @, 1887 Buist ldFanmiufon
« A‘ £ = = (Y n'l‘n
aznawdn 9 wlolawarsBuronaadsey 9 seounalsatlanwuastSonlases i
clementary body @a311uE) 1906 Paschen tevinnsFanaiuasadoiuleslansuin
168 ;Ewumumnamﬂwwanunmmamammm Paschen body ﬂaauu"lmﬂuwm*m
fuud297 Paschen body M laauaznaulasaz3 9 (nclusior body) BHIIUTATwUeLTIU
'ﬂi’]&mSﬁIﬂIﬂuﬂiﬂd\l’J?ﬁ‘HdLiﬁmLﬂUIﬂﬂﬂlu‘lfﬂI@IWﬁﬁR‘HSJTIENL‘UQQLQWUWH Tuil a.e.
1892 Guarnieri "l@ﬂs;mumsaommmunauﬁanaman g lwlaTawsnaduvaradarng
I?WU’AHHLLES:L‘SUH’]’? Guarnieri body Guarnieri body Qﬂﬁ]ﬂLﬂ%ﬂﬂ%ﬂ:ﬂz’]%Iﬂ7\3&5’]\168’]\3

. v ol A L) d: 1 < o A € (g
LL‘Y]'iJi\‘1ﬂdLL&J’J"Iﬁ)tSJ‘U%ET'JMLLﬂ::i;ﬁVL’]‘Jﬁ‘ﬂﬁ&llﬂiimﬂitﬂﬂllﬂ%@]’m

=
iﬂﬂ 19-5 Inclusion R
bodles produced by viruses oo LTy e Nucleus
in certaln hdst tissues. (A) ( < s
Guarnieri bodies of varicla Y4 Guarnieri bodies -
{smallpox) virus in the cyto- A L"&. " ,"’_, 4{in comea of rabbi)
plasn’of rabtit corneal it

cells; (B) Negri bodes in
tha cytoplasm at Purkinje
cells {nerve cells of the
brain) infected with rabies
nrus; (C} Boliinger bodies

Nuclews -
In the cytopldsm of cels in- ,
fected with fowl pox virus; o e
) Intranuclear inclusions {9 \Negri bodies
In epithelfal cells of rabbi ; {sr prramidol cells from
comea inoculated with' bram ol o dog)

herpesvirus.
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ar W ¥ A A’ 3
fnsazradfauas neulassgenwululo lowasdurenraduszam  use
- o o a &
Purkinje cell WBJ cerebellum 'Luﬁmaﬂﬂg}ﬂlgﬂ‘gﬂﬂ‘)&li’)iﬂ‘[iﬂﬂa’lu’) (rabies virus) gﬂ
38N Negri body auTavafiuny Juuuaduanzd wazgnldidwnIoslalu

-~ ™) :
miyinadelyan

v Y Ve a a o da & A o
naum:nau‘[ﬂsam’mgnwmwmummmmnuhﬂmﬂ@mmuaomn"l.ﬁavsmu
oy A 4 v oo = 1 1 1 ¥ -
TUR mnﬂmlmn@lmdﬂmmulmy LT HABAU (smallpox) HANBWNE (sheep pox)
. % doenoa . ¥
wazHamln (fowl pox) TauMawIndvaldAalsandin 9@ molluscum contagiosum
-~ w @ [ Y R 3 A v v
wardu 9 T leifeuaznan  Tavsedalululalowssdunouaz noulassaFrolu
=y =l d & gl’ € o Q. di‘ L3
duafosussinlalowssdu mmnmu"lé‘ﬂwﬁﬂammnﬂmmm:mmmagnqn;n
[ [ = [ WU ] el € 1 e s 1
dwhisanaurie Aauaznaulatisivivadiennd s lomiaaniidfedele gu

Tsandwn wavnsshe g biduinTiuwuss

¥ " A [ 7] [ > 3 d‘ d' " ° [Py :s’ &
fiouaznanlasiz Tranadaldindudne meatnamien i sar i faduluaasd

A ¢ A ¥ & A '3 | &
Tagnynynuazatafa ldidumanfeusdansaseinslsnrenaad  athslsfionn
I@Uﬁ?‘lﬂﬁaumnauTmm%‘wlumaﬁﬁgnqﬂgnﬁw”lﬁaﬁmﬁ@mnmm:auﬁaﬁ‘u
[ 1 A G 1 W Qv &) =t we =\ ar -:i (4 R r-l [ dw
mammﬂuawwﬂﬂ@numnmﬁuga‘lasmm:qavlamﬂauyﬁmum lunsdhrui
= L 4 P & W & U d‘r
FsoriimInasaslasuenfauaz naulasig Srsmenanoss wdalfduurgsa e

(inoculum) \Waynynoadeusia e

Vv W [ i ' 1
Tansanazamiliznouved ¥ TRITE (virus particle) NiaayIshgmIondy
19300% (virion) r‘iauﬁmzﬁmsa_!%’ﬁ;onﬁmgsmsfsﬂﬁﬁnﬁﬂ@liau‘l&iﬁmmﬂu"lﬂvléﬂﬂuﬁ
UDIRAU TR éﬁuné‘aogawﬂﬂﬁ&é‘nmaummmmmumwmaﬁ@qﬁaamﬂﬁ

dl ] A L 1 r-Y.3 1 Y.s ' [
RALANUINN mwn"lm:gnmmauuﬂawmugiJLLa:mwuuWastugﬂmmagrmmy
saldlédn

Q 3/ el o s v o5 A ]
31mewad‘1'lmmnnaaaﬁ;am‘Jﬁuﬂmﬂﬂiaﬂmmmlvﬁmunagﬂ‘swua:mm@

1 P Qr e 4 1 ar =
Unummnunu‘[ﬂ‘maﬁaﬂ’mlumaama @Ngﬂ‘ﬂ 19-6 W8 19-7
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"?53 34
t MY,

Ereelran miscograpns ol piant viruses. (A) Potato virus X particies
appaar ay Pexwous fode 513 1an long {v 17,000). (Courtesy ol M. K. Corbatt.)

{8} Biushy stunt virus {~ 8% G0y, (Unurtusy of P C Witilarns ) (C) and (DY

TobacCo rallls * Huy palnsh o agaen s oG and short rods, Boed lengls are
Aecessiry 1o sutabiui pdectnn o0 nd 2.800) {Courtusy of M. K, Corbart)
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517
4 19-7 giecton mi-

crographs of some animal
viruses. (A) Poliovirus

{x 20,500). (Courtesy ot
Edgar Ribi and the Rocky
Mountain Ltaboratory, U.5.
Public Health Sarvice ) ¢
Vaccinta virus {x 68.000).
{Courtesy 00 D. Gordoii
Sharp.) (C) Influenza virus
{x 77.000). (Hitachi Ltd,
Tokyo.)
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=y . ] = @ v &
uﬂﬂammzmmmaw (Capsid and Envelope) : %’]ﬂﬂ’)iﬂﬂiﬂ-ﬂ@ﬂ’ﬁﬂ 35 d’gﬂﬂﬁﬁﬂu
ol & [ [V A . . Y- A o 1Y) P
SANATEOW NITRTIAURITINENT (X—ray diffraction) w8zIFn17am 9 vldnTuds
Tassa¥rauassudsznavvadiTmiluessunn 1aSesudsznavsmensaiiafand.
ﬁﬁlﬂﬁammmqn;mmﬂﬁ nmﬁmﬁﬁngnﬁamauﬁumﬂﬁan'[xl‘sﬁuﬁﬁyndﬁ
unUEe (capsid) waUFnUssneudowintasuadlusdwiundt waulowas (capso-
X ot < a o X a 1 £ v oW =l a .
mere) LA IuFINmUanNENITIINz eI NI FADI AT ga"h‘sa (virus
) [ A t - ! Qe 3 o Qs
particle) ‘n?av\mwaﬂnﬂmuyirﬁazgm?un'ﬂhiaau (virion) $I%u qa'umvl.’am
Qe 1 x 3 al W o A Qr “ & > A W s 1
FansmanuedailasigSadoiu  digun 108 uazidulasandealddasu
Qe 1 @ o - al A it ﬂl { € J &) - -1
RUNIOTAUDEIIUYNIDIY "115aaumﬁlwm"lumuawmﬁwnamumiﬂ‘s:naumnaﬂﬂma
18luTUs@u (ipoprotein) 130NIEUIREN (envelope) WiINTILAUIREWABHNITLNDN
LOWLIRELAA 123 PO (enveloped virion) ﬁadau‘lmua:gnﬁﬁmu'lﬁdwué’auaﬁa:aw"lmﬁu
U [ 3 -l [ 3 n: A ° ¥ QG ‘J . 17 1 ?; -
Wi analTwasy S5es uasFedmn 1w ladiu 106U (emulsifying agent) LN UA@
(bile salt) WAZRITTINNGN 9 (detergents) 115auvaslaTawanit lufliiawnanviaviu

Pl 1 .y = 1
griuni 1500w Raensn (naked virion)

31]11 19-8 Schematic gis-
gram ot virlon shapas and
components.

faked icosahendron
Naoked helicol

Nucleocopsid

O Capsomere |protsin)
é Nudeic acid

f/ Envelope [protein and lh'pldsl

ﬁ Knobs ond spikes af sudoce
Iohycoproiedn]
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@ Aa . a Ao A o o A o oW
NIAWIARBN (Nudleic Acid) : ¥anANANTATHAaanLaz lUsauuis I3 sandetuton
nnTaddte enslulawesa Iaﬁ:m@maazﬁmﬁnﬁan RAZE1TUTENaUARIOUN

Usznavedas irintedieddnoaudu DNA w30 rNa ldadrelafiosnowmils

[<d

[

] 14 Q. ] o - [ = t r.\' Aola Ad [ = ¢ ;I'
wdaz llinswasadhaluliTeawdeaiu Jauwandrsanksdifiefifimas Jumiooiugm
e a d' o ry A ;‘i a A & A 1
maommn’nu@m‘lumaams@mﬂaanmaamuu”{.amuﬂﬁmm DNA #38 RNA W@NA
.,,> a o a aa P a - - - &, ¥
i TaTeaueniinsefianfdnuuuleuuunilelufuuufia DNA w38 RNA WDuidug
PIaLRULHEN (single-or double-stranded DNA or RNA) Tavans (Plant virus) ﬁngnwudw
o v oA A & o a A . . Y P A
i Iniaidugues RNA wihwu 1iaeuusfiiy (Bacterial virus) légnmudnd

¥ d' p=} U 1 A k% n‘ ur ar & . . =
\WHALINTBITUETEY DNA WIadudnives RNA 1FaFaT (Animal virus) 1030
ﬁmﬁ%mﬁam‘;mmuunﬁuuumfémammm DNA #8N9INHlaTIg 9vasnIaiinian
=l a < g @ W A 1 % [ |si- a LY
'luga"lfsmmﬁmaﬂumuﬂumummmmaﬂuLﬂmﬂwﬂmsmua:mm
fmnﬁnaiﬁ'amﬁwﬁumw:ﬁgﬂ"l,é"jmeia:"h?aauﬁmﬁanlﬂﬁﬁm%'ﬂniﬂ LAl
sonsaunsaiinddnlaiduiladlouaUfa (nuclcocapsid) Bnf lawalia anafesils
- c a 1 Py - 1 ] T AI Qe ¥ ;
wiagnviadudziauiiaan "L’naauuguswamﬂﬂamwmm@ﬂﬂu
1. ICOSAHEDRAL Lﬂuwﬁngﬂ‘hwmmmﬁw 1 NAY T N UL WA R HRRDY
20 W WAZHN 12 &gm_h;ﬂanﬁ’uﬂugﬂmmﬁamau gﬂs'ﬁatwuﬁgnﬁmu@I@mLﬂU%ﬂ
L3 F‘I Qo 1 st 1 - A
fgun 19-8 mamwaa‘hmgmwuuu icosahedral A8 polio virus, adenovirus (JUN

. A
19-9) UAZ bluetongue virus (JUN 19-10)

Fuey s gy
"-'.43{ i Toy 5
kL

o LR e
51N 19-9 A simian ade- Aerid
¥ novirus, W-15. In an dec- §
tron micrograph and with a ¥iett

model of an icosahedral & a’ﬂ
particle. The bar equals 103 grorbl et of
nm, {Courtesy of Kendall O.. AN} i

Smith and Melvin 0. K
Trousdale.) i)
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Ui
un 19;!? Bluatopgue
virus particles (A) and (B).
Pant Of the icosahedral sur)-
face laltice has been drawn
on one of the particles (x
312000)‘/(f rom H. J Ehis
and D. W.Verweara, Virolo-
gy, 38:213-219, 1969.)

5. HELICAL l3esunvviadenuiiunauenduatiaduronazidsznay
3 E7 s 1 e s ] ¥ L% = ) [ ‘:i A 1 .
Auerouwniloivasaadanuiuwauuaniduindes @d;a‘ﬂﬂ 19-8 @Iag1918d  helical

.. A Qs 1 LY . A au -
virion #0133 l3alua9v84fUINFL (tobacco mosaic virus) AIFUN 19-11

- a3 g 3ol
ol Qvf;-}‘l' ‘F{IF\" y
:.‘-,x.‘in!a

fust

Tug 0

ot

% NS 2L e K ST S L

P
31]7] 19-11. Tobacco mo-
saic virus particles partially
degraded by phenol. show-
ing protein coat and RNA
strand (x 120,000) fFrom
M. K. Corbelt, Viralogy.

22.538-543, 1964,)

i o

=S = o Qo r) 1 .
3. ENVELOPED waeflauaufenmuolureslafaarsaligusnmuy  icosahedral
: Y 1 [y 4 . A . = . W
%38 helical Lamgnﬂaﬁ’wmmﬁmaunaaw Enveloped virion wgﬂsnmauuuﬂaﬂ@
(pleomorphic) Basmamasenwdulaseayedslind@dlind ualapialdiingsnng

gﬂ'i'ﬁdl,ﬂuﬂiﬁﬂa&l Herpes simplex virus Wudnagiavas enveloped icosahedral virus WRT

Ml 211 457



. . : | %] 1 . ' Ao - a Qe | =l
influenza virus tHuA8819783 enveloped helical virus umﬂaiauﬂﬂaﬂwwmﬂmnam
suTsagmelwawinen
at VL - A A [ s 4/ a [} 1
4. COMPLEX ];ﬂ"ﬂﬁ]d ’J'a'ﬁUWd‘HH@‘I&JIﬂSOﬁ?WJ‘D’U‘HGHNWﬂ DY ILTY vaccinia

=y al = , A 3 L™ 1 G 1 ' =y Al g:
%38 poxvirus mm.laﬂ%am"lﬂé'f’mgmnm‘nmmﬁﬂﬁanﬂaﬁuﬂmmﬂaaﬂﬁmmu

N391899RA 109 (REPLICATION)

=3 ar dl ' 18 & At:é a 1
qamaa“l'asaﬂaguaﬂunaé‘lwnfani5;m'wumﬂ'uamuiﬂmam:uaﬂmmmm
FUNUE S TauN1TUaNdD (fission) wAnWHe (budding) W3auuImATaulafindo AUy

a

P oA A e M e a o a - oo %
wwuluummmmagaummu Lm"hmmm*smwummumﬂm (multiplication) +@
© (™ . . -:I'l -i ) r a A '™
lan179188962489  (replication) IﬂﬂﬂaauwaLﬂuTﬂsmuLLa:nmmﬂaanmaa%mg}n
° br-; -‘f & 77 ai Qe U ¥ 1 d'l [-3 @ (W)
m'l,mwummulw,snaamaammw"lnmm"l,ﬂmﬂuag Lmamaagﬂqngmﬂﬂma

a da ar V) o o 5o a 4 &
ﬂi@u?ﬂﬂﬂﬂ’ﬂaﬂ‘lﬁiﬁ gavlﬁEmzw1&5mi)’m'mmﬂ’i)zQﬂaamﬂmmumﬂlmﬂﬁaauu

n' L] =] [ (%) = L3 ‘ [ % - |
mmumsmwmmumqmmao"bm"l@g]ﬂﬁnmnumn’lu%‘a‘amamuﬂmm
) dl L [l =] 1 r-| =l' [ =%
(bacteriophage) @93z lengnadaluundeld  vwazduanldainnisdnenalnnng
L3 a Qe a a n'. [ & 1 5 = A e
sesdiunsvshizuuaiiolenia ludro Junuveirsmugwlunsfns ity
TaivvamangeTlo@naad (eucaryotic virus) 867415 Amuuuvagsildnansfinen
(3 = o= 3: ] A‘ A d d (™ faa Y =
TasrvasnuanIonuluRaswanzldus oo Ne Aune S I nouas A NN NRRNA T
at a & P o e a0 a o -
mmgmﬂamnmaaﬂgnqn‘gn uamnnu"hsaammagluﬁswmmmwmnﬂs:mw
] A =l ar | A Q 1 A ‘a' a 1
WANEIINY 3 IATIF ST UTaULA NG9 ﬁmtmmﬂl’ﬁ‘lumnwmﬁmun?@,mtmnsm
AT mawanﬁLﬁuﬁ‘im’mﬂﬁ@]mluﬁuﬂﬁumm:mamnﬁtﬁm‘hmuﬂfz@jmlu‘lmim-

P o« a v ga ¥ sl A o a L
WRIRTH AJUU ‘1'37a"ﬂﬂdﬁ@’l’lﬂ\‘m:ﬁlaﬂuiqﬂﬂm’ﬂﬂ‘ﬂl%ﬂﬂvlﬂﬂ”ﬁQWRHG@QLQ\’LL@H@H&“%

w & ) & el ¥ P

Y . . 4 . A
ﬁam:uuﬂmummn‘gﬂT@u"hmmnv;nwuﬂm:@mmﬂaﬂwmuwumaum

AUARINY. ﬁv'u@]aum‘sqn;nI@uvLa%‘aﬁ'@liﬁi:@‘i‘umaﬁaﬁwgﬂvlﬁﬁmavlﬂﬁ fe
L mTERaTULTas (Attachment)
2. Ml lweradussnsrenenlfenasn (Penetration and uncoating)
3. mﬁ’i'\amﬁ’ama%amﬁ {Biochemicai replication) ‘
a. M7Usznau@LdugAn3en1Iungn (Assembly or maturation)

5. MIgnUanUsenaanuIUBNITAR (Retease)
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A o [3 a i 1 far 1 P [ VY
PISIMEAAOIBAR (Attachmeny MTIMz@avasliintuagivsmnld Tusuds
lamanz  (specific receptor) unArvangadithuszasdsznouluanalugaas
- L Q & 2’, q': & -
TSsewes  auaumainzdednysinglusastueeu  Tusaussndunmsinizda
- ] - Qo L T} A
lavlesafiaueudamzdauazngaaanndulvanlaie  levfoudies eH) wie
¥ 4 oA X d -
anudutuvoanis  TuseuisaaiumiimzfenuiuninIudmgaenuazinizae
uluadléin
. ¥ < - . .
niseluv 1 luvaduaznisaemenilaensen (Penctration and Uncoating) N7
L ’ ™) 2: A ) 1 €W =
At lulwsadlas ] SraTmitassgninindhlulasuuunisnBufiu (phagocytosis)
3 J d' 13 A’A &/ J ar Ad 1 (7] g
vougafiviu  danufiaii 9 Wialdwuinhiswanhdewnsewdaduandi 1l
L o ‘i < Av =, y
Wras lau N1 TINdTwsasenIaend L dus Ut neuwinlaluTus@uiufvaaie
(% ¢ v W W A c;’d o YA =l a %] ;
Fumsdadnu mIrwdiuiinainldieileuedavaslifingasaniinauisan
i ldaglwleloansadvsaasadiintm aslsfawsmivwanlfafosnlands
) . A oA ¢ 4 a A
asdsingdudr i luesslesavawmisnfuivvasass  szpzdalinissonedien
=) o ar i = = o 2: S 5 . & W 8
aannIarTaualdnsanainiluvaashiianmueazifietiunnio husasidndiu
A159188999IM3IF AN (Biochemical Replication) N1II1R0ININNINRE NUAZ NS
Qe ar ] 1 tal X = ‘ { A = -
Faazilyduvesiifredrsdeslessudundsnnilysdudadunadfangaaan
AN luuradtitrud 7FanliTrdoan 1 INeaN13I18096989 4NN ATP UDITAN
w3689 1FN1 391989 ribosome, transfer RNA, LA 153 LR TUIUMIFAATIEA

NSFIAINBIUI9DLN IO I T A NG

@ =S A [ 3
MIszneuR uTuGaNTeMUAGN (Assembly or Maturation) 1ITERINITOMNWALE
ar 5 L3 1 Ao I 1 o @ L3
mMafaeIzvasndsznaudns 9 Adududegnuaiuzeseu uazawIInnvualiase-
i t 3 G ot < - d. t = = - |
Urzneueny 9 manuansnadsznaumuidulieou munqnlummammm:ma
'lu"l.«nimwma%mmmaéﬁgnyngﬂ anauiduaiuaznalnaiugueng 9 vesaumns

ﬁ'amﬁ:ﬁma%ﬁﬂmm:mmi:ﬂaUﬁ'mﬂugﬁ'l’;%’aﬁmmmm:@ia‘la%’amiawﬁﬂ

[ ]
misgnuanidesoaninuenmad  (Release) nalnmsgniaadsenaanaiuen
.I = LT QA = G’ [ e f ‘l
masvadlafafddouutasldawriauadlasy  Tiirussiednin il ssuanui?
Usatsawsalatmasnuiatheiudiviule  uadlhfrueriiesuunsungnuazn1Ign
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- o o <
JUR 19-12 URINMTINROIIUEIVBY herpes simplex virus (JUN 19-13) udz

Tuen au‘wwawmumﬁ‘haaav‘u”nawaﬂ'si‘ﬂluum%‘laﬁnmaé ﬁ"sasjwﬁvlﬁnmmm

Me

dwflas e nrvangadusnTduifoiTasturninni T e e et Tw
P
1u31]'n 19-12 il:mu‘lmﬂﬂﬂngmsmmnmmaanumimaaammqmmmnwu
3 - -l ‘ 1 [ Y3 kT = t A‘ 9
raludiuedoaussulolonasadn  saumvudidsznaudminlSeoutumSudu
- -l rY - - A cr AI 3 A = 9 ] o
lufiefos mﬂa'[auﬂﬂaﬂmm'h'sauma;‘1’nﬂ‘s:nawulummaumxma:g}nmw
dl 1 L S Y ~ v o =l =) &
ievieduiiunfualdyasan (bud off UnﬂqumﬂﬂTauﬂﬂaﬂnmmﬂmaunﬂawmaa
Th3een vummsyasenan (budding ofpy BuikwLIUMITINFUAUALTLIUM S
T 3 a A a a ] ¥ a v
dutnldlwarasvaliSeaunianinduiu (phagoeytosis) UVaUTRE danuugdlaf
P 1 [ 3K} - L7 A o v 1 s [ o o
Wgnssesnuaniwasiubafuesdlaunsindadvlinswuida  afauneriladi
summIyese nuanisad laurwdsiursfuaz 1dsusmve abefuirsdvadun iy
UDINU

msﬁ'ﬂuﬂmmzmsi’uqm‘h%’a (Isolation and Identification of viruses)

MIfRULILEEMITUERT LITrnMainmImsuwndwiofages 9 WADIT
FpawnsnsanalalosdFmsdauandrafunssang udnadinrathwiisenn i
uuﬁ’lu"lé’mm:wu@iﬂ'lﬁmqnﬁﬁw?aﬁaammnwﬁ@ ﬁ’umaumnmmﬂwﬁgmﬂﬁa
ludasfiimsfemessiassisfneuas Turndadsotamins anaunsst
forzusmiladasslyludasnases daermnzifn sy issue cutture) "lai%agnﬁ’n
Wiidagauagnulu embryonated egg) WIoR AU AN ﬂzoinwﬁ!am‘sﬁﬂﬁ'ﬁ’wn
Fagssennisasueiiiolasminsas Tasmaniosl¥anes nau (centrlfugatlon)
wialaumaianssTudmuefi3n (bactericidal agent)

g hihfnagdeniissgninuundiuendivedfivsuandnyme 1w

-

hemagglutination-inhibiting antibody, complement-fixing antibody ¥38 neutralizing viral

R T 7 = el A [¥] [ -3 ,&’4’ iy 1 =3 '
antibody \Judu neITMIALIALAINeRauesuauauaanaz lenandelusauasa 'ty
K “ .
msmwmm'hm {Cultivation of viruses)

X Y, ' . a v A a &
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3 n 19-12 Replication Of
herpes simpiex virus After
attachment (adsarption step
1) the virus particlegs are
taken IO the cell (penetra-
twon step 2) giiher by en-
guitmaent or possibly by fu-
sion of the viral envelope
with the Cell membrane
After the virus enters the
cell, the envelope ano pro-
lein coat are removed by
celiular enzymes (uncoat-
ing step 3) and the DNA of
the virus IS released N0
the nucleus. One strand Of
the yiral DNA s transcribed
Into an RNA copy (tran
scription step 4) Suilable
transcripts {now considered
to be viral messenger RNA
molecules) are processed
and transported (step 5)
into the cytoplasm where
the RNA code 1§ translated
into an amino acid corte
{transtation step 6 ) During
this process both protemns
which will subsequently be
used to construct now virus
partcles (structural pro-
leing) and protens which
act as enzymes involved In
DNA metabalism (noenstruc-
tural proteins) are synthe-
sized and {ransported (step
7) trom the cytoplasm nta
the nucleus. New viral DNA
1§ now synthagized il the
nucleus (DNA synthesis
step 8) by the nonstructural
proteins and possibly some
cellutar enzymes Assembly
{step 9) of the structural
protein subunits around the
viral DNA results 1” the 10,-
mation of a nominfectious
vitus particle lacking an
cuter coat or envelope The
final envelope. whi¢h ena-
bles the particle 1o be wiet-
tious 15 acquired trom the
nuclear membrane by a
budding-off process (envei-
opment sten 10) The MTH]
particles are nOw transport-
ed from the victmity Of 1he
nucleus 1o the penphery Of
the cell (egress step 11).
The exact mechanism by
which thus is accomplished
1s unclear. (Crawing by c
Shipman, Jr, and S Marty-
Everhardus From “An
Age-old Problem The (Can-
trof of Virusés,” University
of Michigan, Research
News, 26 1-7 14975)
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Ligure 19-14, Herpes sim-
plex virus (wilhoul enve-
lope! showing individual
. capsomeres {x 336 000)
D S (Courtesy of Dr Peter Gl
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3 N 19-14 Diagrammatic
representation tn sagittal Allantoic cavity
saction of the embryonated :

Choricallanioic  membrane

Amniolic cavity

hen's egg 10 to 12 days old. Air sac

The hypodermic needles R AN
show the foules of inocula- S L, T ‘body cavity
lion of the yolk sac. allanto- - Y Al -

ic cavity, and embryo 1 IR el P

(head). The charioallantoic m—— Albumen

membrane is inoculated

altar it has been dropped i

by remowing the air from Shell and Yolk sac

the air sac.  shell membiane

hen's egg is used for the AN
cultwation of many (g
mammalian viruses. .~ '’
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