. Viral Protein:

The major P!{fp(zs_(f_gfif)é viral protein is to aid transfer of viral genome. They also _
B _PIC otfe‘ct“thEW_l_T_ql genome‘aﬁmit;ﬂmt,on of nucleases of the host celland -
s participate.in the attachment of the virys particle to a susceptible cell during infection.
The viral capsid is made up of pratein subunits known as capsomers which are made
up of capsomeres. - : e oo -
Viral lipids: . . s, s '
A number of different viruses contain lipid envelopes as part of their s_truc_tqre. The
lipids is required when the virus nucleocapsid buds through a cellular memibrane g
during maturation. The phospholipid composition is determined.by the specific type o -
cell membrane in the budding process. The acquisition of lipid containing membrane is
an integral step‘in virion morphogenesis in some virus group. .
Nucleic acid: - : e =5 i I };
2 . Az £ S \ s all the .
Viruses contain only a single type of nucleic acid, DNA or RNA that encodes all the L
- geneticiinformation necessary for the replication of the virus. The viral nutcleic aé:lddw {
also.referred to as viral genome. The viral genome can be single or double stranded,

| circularor linear, segmented or linear, :
' Viral Carbohydrate; = - - A S
Virus envelope contain glycoproteins.in constrass, to the lipipls they are de'r,lveq frgm
the host cell, the envelope glycoprotein reflect the host cell in whlgh-the virus is .
grown. It is the surface glycoproteins-of enveloped viruses that attaches the virus to a
target cell by interacting with cellular receptors and also important viral antigen. ,

I
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St = SOl\/IE KEY TERI\/IS USED IN VIROLOGY

Capsrd The proteln shell or coat that enclosesthe nuclerc acrd genome (DNA or RNA)

It also represent clusters of
Capsomere:. ! Each capsidis composed of many identical protein sub-unit . structural
polypeptrdes but the morphologic units do not necessarrly correspondto the chemrcally defmed
units.
oat or isa
_  Nucleocapsid: The v|ral capsid together with nucleic acid that |s tightly packed wzthrnﬁt‘hee)pr‘;)";ejxsnpcamde L
B . term commonly used in cases where the nucleocapsid is @ substructure of a more comp
Defective virus: A virus partlcle that is functronallv defrcrent in some ‘aspect of repllcatlo

Eveloped viruses: Many ) varions that lnfect huiman and other ammals however, haver?n adlflltlonabl;c:_‘v:‘r)l;\g
over the capsid protein. This consist of a double layerof lipid similar in structure to the cell mem z
eukaryotic cell. Or a lipid- _containing membrane that surrounds some virus partlcles, which! is normally
acqu\red during viral maturation by a budding process through a cellular membrane

- peplomers: Virus-encoded glycoprotelns are exposed on the surface of the envelope. These projections are.
called peplomers. » ~ * : . "

. Structural units: The basic protein building blocks of the coat 'They are usually a collection of more tharj one
non-| |dentrcal protem subunit.

_ . Protomer: Are usually a collection of more than one non rdentrcal protein subumt The structura\ unitis
___ often referred to as a protomer.  ——-

Subunit: Asingle folded viral polypeptlde chain.— 7~ Y
Bacteriophage: Avirus- that infects bacteria,

often shortened to phage.
Bulst.s'/ze Number of newly formed virss particles released from a single cell f

ollowing virts rep\lcatron -

i Nc‘arr/er cells: cell that are capable-of releasing virus particles without being killed by the virus.
: l'on enveloped virus: A wrus that Iacks an envelope also called a naked virus.«=

: i iz o S, ‘
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SOI\/IE KEY TERMS USED lN VIROLOGY

= orﬁ_ﬁost
B LatentS‘t‘ate The state of a ﬁ age when its DNA is lntegrated in to the g genome : ‘

ntoits enome
Lysogen: A’ bacterlum that carries phage DNA (the prophage) integrated i ; g e prophage
Lysogemc Conversion: The change in propert:es ofa bacterlum as a result of carrying :

The phage DNA codes for new properties. ]
Maturatlon The stage in a viral rephcatlon in which the various compartments_ ofthe virio

assemble to form a whole virion. .
Productive rnfecuou Viral mfecnon in which-more v:rus particles are produced asa. result of infectio

ted in the| genome of a host.

Prophage: Phage DNA that is integra

Temf:erate phage: A phage that has the ability to integrate its DNA in to the chromosome of host.
Attachment protein or spikes: All bacterial and animal viruses but not - plants viruses must be

able to attach (adsorb) to- specific receptor-site on the host cell. In tallest i isomeric viruses attachment

proteins or spikes project from the capsid and are involved in attaching the virus to the host cells, . 3

while in isomeric viruses with tails (sheaths), tail fibres serve to attach the virus to the host cell. 7

Vlrus An /nfect:ous agents havmg asimple acellular organlzatlon often justa proteln coated and a
nucleic acid genome; Iacklng independent metabolism; and reproducmg only WIthln hvlng host cells. )
Virusoid: Ari infectious agents composed of only ofRNA; its RNA encodes one or more profeinsbut - )

itcan'only replicate in cel! also infected: by a.virus. = 3 .
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Virion: = : R

" The complete virus particle, in some instance e.g:(Papilloma viruses, Picorna viruses)”

- the virion is identical with nucleocapsid. In more complex virion( herpes viruses,.
O"tthYXOIV".UseS) this includes the nucleocapsid plus.a surrounding envelope. A.
virus in its inert extracellular form. Its serve to transfer the viral nucleic acid from one

- cell to another. - e . . R

“Virulent Viruses: Viruses thatlyse their host cells during the multiplication

“cycle. : 3 ’ il

d
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-~ GENERAL C»L_A-.S"SIFI'(iAT‘I)ON"SYSfE“M
FOR VIRUSES{TAXONOMY} .

g - A z - s
——lassification is the description-of the diversity by naming and grouping based-on-
tem.for viruses in some text, namely;” -.

similarities. There are five classification sys : :
v ifome and P. Tournier). A proposed system of '

. 1- LHT System of classification ( A:Lwoff, R.
classification of viruses in (1962), which is.commonly. referred to as LHT systém of
classification. It was adopted by the provisional Committee’on Nomenclature of viruses

. (PNCV)Aform‘eld by the International-Associatiori of Microbiology Society: s y

.. The LHT system of classification is-based on (a) the nature of nucleic acid, (DNA or RNA). (b)
symmetry or viral particle ( helical, icosahedral, cube, gubic-tailed). (c) presence or
absence of envelope, (d ) diameter of c?psid and (e ) number of capsomers forming the

—

in (1975) Classified the -

capsid. - 2 .
2- Casjeﬁ,s and King’s System of Classification: Casjens and King's 3!
viruseson the basis.of nucleic acid type, symmetry presence,or absence of thé envelope -
and site of assembly of the envelope j.e. nuclear and cy,topla'sm_icﬁ s
= Generally, the last three (3) main system of classification are the most widely used. :
" and accepteds. These includes: . i .. N
3- Baltimore system of classification’ I 9 St
4- Holmes system of Classification s § e . BIC RN, : '
5-ICTV System of classification ( Intématio'”-a' Committee on Taxonomy of Viruses)
>
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FACTORS TO BE CONSIDERED N CLASSIFICATION OF VIRUSES

- . (\)/;‘ruses are classified in to. rela*ed groups or famlhes and somenmes into subfamlhes based
(r)- Typesr and structure of the wral nucleic ac;d ( DNA or:RNA / Smgle or double stranded)
(it )- -The strategy used in its replication™ _ .
(m )- Types of symmetry of the virus capsid ( helical versus lcosahedral)
(iv )- Presence or absence of lipid envelope : -
(v )- Host tissue range and cell tropism. =~
(vi)- Serologlcal reaction (lmmunologlcalpropertles)
- (vii )- Amino acid sequences of vural protein.

(vm) Degree of nucleic acid. homology :
Are among others, form the basis for dwrs:on in to genera (smgular genus) and species.

ated from different geographic locations may differ from i

Spec:es of the same virus isol
they are ref referred to asstram of the same |

each-other in-nucleotide sequence,in-tt th|s case,

~specie for exampler

Family — Varidae e.g. Heresviridae._
Subfamily- vérinae e.g. Alphaherpesvarinae. -
Genus- virus e.g. Herpes virus: .
Specie- Herpes simplex virus. - b S i .
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3- Baltimore system Qf classifica‘tién

e G A L — — :
Prize- wining bioJogist David Baltimore (2008), is based-on the
iruses must generate MRNA from their genome to = .

" Developed by a Nobel
* - mechanism of mRNA production. Vi
d replicate themselves, but different mechanism are used to achieve i
ily. Viral genome may he single-stranded(ss) or double-stranded(ds),
Y Not use reverse-transcriptase. In addition, ssRNA viruses may

produce protein an
this in each virus fam
RNA or DNA and may or ma

antisense: He classified viruses in to seven classes.

be either (+)sense or (-)
-stranded DNA viruses {dsDNA Viruses }. e.g. Adenpviruses, Herpesv_iruses, .

Group 1- Double
. Poxviruses. S . A % ) :
stranded DNA{ (+) sense.ss DNA Viruses}. e.g. Parvoviruses

~Group lI- Sense single- :
Group IlI- Double-stranded RNA Viruses {dsRNA Viruses} e.g. Reoviruses _ -
gle- stranded RNA { (+) sense ss RNA Viruses} e.g. Picornaviruses,

Group IV- Sense sin

Togaviruses. - ;

Group V--No-sense single stranded

Orthomyxoviruses, Rha‘bdovirUSes. N .
Group VI- Sense sirigle stranded RNA reverse tréngcvriptaée{
RNA with DNA intermediate in life cycle} €.g. Retroviruses. L
e transcriptase {dsDNA-RT Viruses} e.g.

RNA Viruses.{(-) sense ssRNA Viruses} e.g. ‘
(+) Sense séRlﬁJA—RT Viruses,

Group VII-.Double, stranded DNA revers
Hepadnaviruses. .~ . .. ; A
e Lo ol s :
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4- Holmes svétem’of classifica_tion
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4- Holmes system of classmcauon s

e das;n.ﬁcanon system em to

I

- f—Hroo'meS in 1948 Used_Carolus Lmnacus_system of Binomials nomenclatur
group viruses in three (3) groups underone order Vlrales

* Group I: Phaginae (attacks bacteria) " .
Group Iz Phatophagmae (attacks Plants) % .
Group llI: Zoophagmae (attacks Animals | ™ ’

5- ICTV System of Classification 5 et "
mittee on taxonomy of viruses (\ICTV) since 1966. The general-

. Developed by the international com

. taxonomic structure is as fallows: X
- Order: Virales Sl 4 St
_ *Family: Viridae ) . . ' 5 Ted
Subfamily: Varinde - E 3 Raa -
Genus: Virus o N :

Speci‘e: Virus
. . In ICTV tgxonomy flve orders have'been estab\\sbed name\y

- -Caudowrales

;Herpeswgales . = o
- _Moncnegaviralés ., - : AR T ; y
v -Nidovirales* : 9 - . : ) -
‘ | - Picornavirales
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'VIRAL REPLICATION CYCLES
" ONE-STEP GROWTHCURVE - .

ve is a répresentation of the overalt change, with time, in the

- The one-step growth cur
amoun i i irus i i
e Je(ig’rf;i?rfgglé;\;l}:gsfé?,g;{ngle cell that has been infected by a single virus particle.,
“TheinEciion Biptoceilie b ing events in a large population gfpnfected cells in which
exparimsheal SRt ing as nea.rly syr!chropously as can be achieved by manipulating the
S er f nditions. Whgreas the time scale and yield of progeny virus very'greatly
ng virus families, the b_as:c features of thé infectious cycle are similar to all.vituses. The
gins with the-eclipse period, which is followed by.a period of .-

one-step growth. curve be

“exponential growth.
Eclipse period (Lytic cycle)=
of that yirus to infect-other cells disappears. This is the

e]aps‘ed frqm ini.tial entry and disassembly of the paren
virion. During this period, active synthesis of virus components is occurrin
geny virus produced within

most human viruses falls within a-range of1 to 20 hours.
f time, then reaches a-plateay,

Following initial attachnient of a virus to the host cell, the ability -
eclipse period, and it represents the time
tal virus to the asspmb'ly of the first progeny.
. The-eclipse period for

Exponential growth (Lysogenic cycle)= Thé number of pro
_ the infected cell increases exponentially for-a-period o
***afterwhich-nbadditic_maﬁn'crease*i'n'virusyie!d"occurs':ffhefmaximumy‘re\d—perce\\r'\r
. characteristic for each virus-cell-system and reflects the balance between the rate at
which virus components continue to be synthesized and assembled in to varion, and
" the rate.at which the cell loses the synthetic capacity and structural integrity needed
to produce.new virus particles. This'may be from'8 to 72 hours or longer, with yields
100 to 10000.virions per cell. . i AN . g 5o
b ik o 2o o ;
.
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