Structural Virology

Lecture 6
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Hosts: mammals

birds
insects
Disease: erythema infectiosum (B19 virus)
Used as: gene vectors (dependoviruses)
Virion
® Icosahedral
e 18-26 nm diameter é
® Genome: single-stranded DNA
4-6kb
linear
(+) DNA
or T > dsDNA transcription  (+) mANA
(~<)DNA __—

\ (+) DNA
genome -
replication or
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Figure 12.1  Virions of adenovirus (arrowed) and dependovirus.

Source: Reproduced with permission of Professor M. Stewart
McNulty and The Agri-Food and Biosciences Institute.




Figure 12.2  Child with fifth disease.
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Adeno-associated virus-2
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Kozak’s sequence:
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give examples of parvoviruses and explain
their importance;

describe the parvovirus virion;

outline the main features of the parvovirus
genome,;

describe the replication cycle of parvoviruses;
explain the difference between autonomous
and defective parvoviruses.
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Respiratory
Hosts: mammals

birds Enteric

fish Orphan

insects

plants

fungi

Disease: gastroenteritis in
humans and animals
(rotaviruses)
‘Diarrhoea On Wheels’
Virion
® Jcosahedral
® 60—80 nm diameter
® Genome: double-stranded RNA
10-12 segments
18-32 kbp
Rotavirus
(11 dsRNA segments)
dsRNA transcription (+) mRNA
hl— _—
g~ (+) RNA dsRNA 20
replication >+



enterocyte

apical plasma membrane

[@) o
( NUCLEUS %

N—

\__ basolateral plasma membrane

NSP4 induces:

e calcium ion-dependent chloride secretion, disrupts SGLT1 transporter-mediated
reabsorption of water

* reduces activity of brush-border membrane and possibly limits activity of enteric
nervous system
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Electron micrograph of negatively stained virions
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Figure 13.5  Modes of rotavirus entry into the host cell. A rotavirus virion may either penetrate the plasma membrane or it may
be endocytosed. Only one of the 11 dsRNA molecules in the virion is shown.
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Concerted model

Eleven +RNA Assorted PC/+RNA Core shell Fully-packaged
species and PCs complexes assembly RV core

Core-filling model

Eleven +RNA Assembled +RNAs inserted Fully-packaged
species core shell individually RV core
TRENDS in Microbioiogy
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 describe the rotavirus virion;

e discuss the main events of the rotavirus
replication cycle;

* explain how rotaviruses cause disease.
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Pico (= small) RNA viruses

Hosts: mammals

birds
Diseases: common cold
polio
hepatitis A
foot and mouth disease
Virion
® jcosahedral

® 25-30 nm diameter
® genome: single-stranded RNA
Plus polarity
7-8 kb
Covalently linked protein (VPg)

(+) RNA R (-) RNA transcription  (+) mMRNA
(+) RNA
genome —
replication

34
The virus genome can function as mRNA.
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Rhinoviruses
— 40% of common cold cases
— economic losses $16bn/year in USA & EU

Enteroviruses (EV71)
— hand-foot-and- mouth disease
— encephalitis

37
McMinn et al. Clin Infect Dis 2001. Image by Heng Soy, KI Media 2012.



CN\IN .com/asia

China on alert over deadly child

Vi rus STORY HIGHLIGHTS

AEFRLIAS. VWi i i i A VAR o o a1 10D Ve M A BPC. e i 4 PN e A el e N

STORY HIGHLIGHTS
¢ NEW: Xinhua says 3,736 cases in kids in city of Fuyang, 4,529 in Anhui province
¢ NEW: Province south of Beijing upgrades health emergency to allow quarantines
¢ NEW: Virus can cause poliolike paralysis; death toll at 22
reported.

The number of reported cases of the virus in
children rose to 3,736 early Saturday in the
hardest-hit city of Fuyang, according to the state-
run news agency. There were 3,321 reported
cases Friday in Fuyang.

Xinhua reported that 4,529 children have been
sickened in 15 cities in Anhui province.

The virus — called Enterovirus 71, or EV71 —can
cause hand, foot and mouth disease. It's often
confused with foot-and-mouth disease in livestock,
but the diseases aren't the same, according to the
U.S. Centers for Disease Control and Prevention.

TTY IMAGES ' . k’A‘k e

A gir suffering from an Enterovirus 71 infection receives
treatment this week in a Fuyang, China, hospital.

An Anhui province official, Wang Yan, told Xinhua
that 978 children are hospitalized, including 48 in
critical condition.



39



e ‘ 2 /4/,
11

%

|




Virus RNA

capsid protein genes | genes for non-structural proteins + VPg A,

l

polyprotein

vro | [ve3] [vpi n P2 P3

Ny e B |

VP2 2A n 2BC 3AB .::-3(:1)

N R

2| [ 2c a] [ ac [ 3D

ATPase VPg RNA
polymerase 41




3!

_yﬁhnjhﬂ_.
ORF

— A,

VPg =
O
IRES
gl IV
[ 9=
==~
()
VI
: 1 I11
I ¥
Poliovirus RNA 5 I —

42



(a) CD155 structure (b) CD155 molecules complexed
with a poliovirus particle
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\ |g-like
D receptor

Smith TJ, et al. Science, 1986



Plevka et al. PNAS 2013
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Genome packaging into Capsid assembly around
pre-formed capsids condensed genome
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virus genome (RNA)

l reverse transcriptase

DNA

l DNA mutated at a specific site

%

l in vitro transcription

% mutated virus genome

transfection into cell culture
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\ virus

replication

virus
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give examples of picornaviruses and explain their
importance;

describe the picornavirus virion;
describe the picornavirus replication cycle;
discuss picornavirus recombination;

describe experimental systems used for picor-
navirus studies.
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