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Virology: an Interactive Guide

User Guidelines

The Interactive Guide is only offered onfine and is freely available to
armyone who wants 1o read it, being the prerequisite 1o register in our
wehaite, Innovirology (www.innovirology. com).

The work is under the protection of Crealive Commons, which alows lree
uge of the material for didactic purposas, as long as the work and the
aulars are crodiled and il s nol used (o commarcial purposes,

The keal suppost for ite reading s the computer screen, although it can
also bo read on a lablel or mobde phone. If the characlerislics of Lhe
norean that you use are not suitabla, we recammeand that you modify them
wilh e zoom,

It s divided into sectians that cover all the different aspects of Virology
baslc virskogy, diagnogks in virology, smenging viruses, clinical viralogy,
vatarinary virckagy, plant viruaes, food virology, virus of microarganiams
and biolechnological applicalions of virusas,

It Is not necessary, although desirable, to have read the previous chapters
before passing Lo the next one. Each seclion is identified by an icon on the
top right hand corner of each chapter,

It is practical and manageable. Basic general concepls are expressed
clearly and conclsely and are supported on figures, carefully elaborated
by artists. It is fully updated.

-Euamn.m-

= Each Chapter 3 presared inoa single chart, at the top of which |2 an Intreducton on he

hasic aspects of the chapler. It is disiribuled i tao or three panels, usualy epandable io
make them easler to resd and provde the information logically and gradually, sometmes
imarconnested beteesn tham. When you're reading, search for $e information ™ or
those areas that lght-up 8s you pass the cursor cuwer ham

Cn the left side there is a drop-down navigation menu, o quickly reach any chapler. To
the ight there |8 a comprebensive ghossary wih the moat frequent tenma of Wirology.

Wiz are eaare thal there may be mistakes that have gone unnoliced. We hopa we've
mnimized them and wil appreciate feedback and correctons for fulure ediborns
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Saction I: Basic Virology
Chapter 1: Introduchon
Chapter 2: Composition of viruses
Chapler 3 Taxonomy ol viuses
Chaptar 4: Reglicaton of viruses
Chapler 5 Cullure of vinises
Chapter 6 Gulture of virusas
Chapler 7! Consequences of genelic modifoalizns
Chaptar & Pathogensasis
Chapler 9 Types of infeclion
Chaptar 10: Immune responess
Chapler 112 bromine evasion and immune
subversion
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Chapter 16: Priong and viroids

Section Il; Diagnosis in Virology
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Chapter 18: Muclelc acsd amplificatons
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Section IN: Emerging viral diseases
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Section IV; Clinical Virclogy
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Section I: Basic Virology

Chapter 1: Introduction Chapter 9: Types of infection
Chapter 2: Composition of viruses Chapter 10: Immune responses

Chapter 3: Taxonomy of viruses Chapter 11: Immune evasion
and immune subversion

Chapmira Regiction o ben Chapter 12: Plant defences

Chapter 5: Culture of viruses against viruses

Chapter 6: Genetics of viruses Chapter 13: Control of viruses

Chapter 7: Consequences of Chapter 14: Vaccines

genetic modifications Chapter 15; Antivirals

Chapter 8: Pathogenesis Chapter 16: Prions and viroids
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Chapter 2 Composition of viruses e

Wines pariicles [seo called vrions) are compoed of I addiion. some vimes (caled enveloped vinoses | may hove a lipsd blayer of hosl ofgin
® nuckEc acid, sithar RNA of DNA bul never bolh (e geromae) [Pl v s |

= diferenl lypess of sruclursl prossing: capsid proleice. (naked vruses)

Viral particle = virion Typas of nucleic acids
Winsas sen RERer nA ke o Anvanped. Meknd Wneses aen rompnsed only of rocken aoid, prolcien by Winsas with BRA gannme A mors subjant B molalors Alasing somatines for swiching of Rt
A virad prossin capeid, whansss anvelaped vinses sre rmolrckd By g Bpkd eevakops [Be chapier f)
Maked {non-onvelopod) virus: difererd shapes possble
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Chapter 3 Taxonomy of viruses e

L]
Taxgngmy @ e procesk of naming vineses aed eeganizing them accordice io raliorsl crileia, Trees ans Tres bd maan sihames for chmaifing vinses sre the gyalem propoded By the Flernaliorsl Commilles
several ways of classBying wruses. The most generalized one uses phenobypk characienstcs, such as on Tasonomy of Winses (IKKTV) and e sysiem proposed by Baltimone, based on how viral mEHA s
s of Pissaic acin, morphokogy, presence of erumkops, mds of replication, host onanisms and ta e e
v of dizpase they coaume

Official taxonomy of viruses Strategies of replication & Classification according to transmission

k is conrdinaind by he STV [niemaSonal Commiting on Taoromy of
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Wirad reglicafion b @ fermadon of new duses during the Indecdion pracess 0 the bargel host cels. The
first slep B penetabing e o=l for wich racapos vsvaly pay a fundamertzl role. Onoe inside the
eal, My eopies of B dial ganam e ara famnad raaizaion) and ganas ams manaaibed s mRRA T

lorm new proteins.

The virus replication

Baltimor

Chapter 4 Replication of viruses e

aasification &

sobey in the cytoolasm .

Sinuciural prolelns come logether [assem oy, Inouding the nuakslo acid Insice and rew vinses leave

the cel b rdsc ot cole, Mas) DR&yruzas giaamble o ke preclaus whie mos) RRSsruses develop

Fic Sihpn of @  Extracellular fuid
the virus
replication cyele Carbohydrates Peelsin chain
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Chapter 5 Culture of viruses *

A wirusns only have o tipe of nuckes ackd, 1hey car erly replicats v Ihicg cela. They wens first I gl i b dcinr o grow wlruasa Iy cals whicn ane ted wany o Weea b

grown in anim als, mosdy mammals. Later, Hwas dlsoasered thal hey could grow in chiok embryos. When wiruses replicaiz in cels, they may preduce ahiaabans sadam wih the misrescope o evwen by
Howadays, wrotsd ams maaly grown n ol cullums, Inasuatian i expaimerctal animak i sl thin naked ew. This eonsibaiaes e cytepathic afiaed, which many lmas glas & car indication of
neoessary o sudy viml painogenes s of 1o M mune respanse mised by them, and some vruses which s s ivlacing the cel (aalhognamenic).

cannol grow in sl culunes.

Animal culture

Cell cutture Cytopathic effect
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Chapter 6 Genetics of viruses *

Winses avohi Ihrough Bres man mechanisms: mulslion. recomBinalion aod reassoimenl. All
mecharisms may resul in new vruses with nes Biologioal properSes, such as nes host range or
palhogenic potecial (ses chapler 7).

Recombination &
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Chapter 7 Consequences of genetic H
modifications g g

Aconsequence ol variaion and sekecBon balarce car be & chargs in ropism of B wkus, of even Lhe
shifing of host. Such b e casa of panvewiis dus 1o the changs in e wiral prateics which Bind the
recepiors in the host cells. Immune evasion i 2 major strategy adopted by many pathogenic vnses,
much g mfduenza ving, HW-1 and Tool-ardmouoth deaase ving

Wiral avalulion s the tedal of gerelic o #ix sl esclion of cirarts kam 3 lange vieal popudalion
usualy on fe bass of thel Mness. Suas spockes ae @ grous of sl vararts fourd in AMA wruses,
coleciively resaorsibles o pathogeresi: sud tee sibdor of vrases

Viral quasispecies Host switch (e.g.: Influenza) @ Antiviral drug resistance
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Chapter 8 Pathogenesis o

Falhogeness s the process by which an rlectian eace G disegss n the gl boel, Paroge Tres resulk of e wral mvasion depends both on the vines and on e bosf defences. Mabural selecion
mekarizma of viral diseass peluda 1) andng ol thacdms, (2] ke aadesdon and spresd i gt Tavcears tha dominance of kesiribercs siis sisng

orgars (dmease sies), (J) repizalor in the famet organs, and {4) =neddng of vwras nio the

amdreran
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Chapter 9 Types of infection w0

I cordraEl lo soule wial mfecBone, pemislonl rfecBons bl for long pericds ard oocur wihen e
primay It bs ol oledead by B ackapve Immins e o s Legend

B cClinicsl signs

Yiral presence

Acute infection (e.g. Influenza) Latent infection (e.g. Chickenpox - Zoster)

L] E L]

= = Crukanpax Znslar

= Wirus reagjivation

E = Mon-infectinug virus!

: E | lmency %

= o s
-l
Time {days) Days Tima ‘Years

Chronic infection (e.g. Hepatitis B) Progressive infection (e.g. AIDS)

Days Time Years

|- -



Wenetrates and many inserizimbes count on innae mmurity o
dalend themasives bom paisagens, Prabe immunity 5 e il e

ol defence agalst viruses anc acts .. +inl)

Chapter 10 Immune responses

8

Acapine Immune responss is only presand n verebrres, secoming mors compkad with esaubion. B man characienslcs are specificiky and
diearaity oy Se o distnguiss batsean gmal diferances sabpeen pumanus apligans), mamery (Sloeger macion i suecenaive

encouniers with S antgen) avd bang set-lm tng. khas beo maly oanches: .

Adaptive immunity

+inta)

Bamiersalthe  Internal innale immunity
body surfaces |

Cells

]
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z Complement actrvation
Inflammatory response

§ Destruction of infected

= cells by NK cells

Humeoral {antibody-mediated) immunity
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Chapter 11 Immune evasion and *

immune subversion

Dhriceg millong of years vinsse Foren comdrind &ith thek hosls, Winass Faun avolvwed rmans See Crapters 8, 10 and 12
sirategies 10 counlersct and evade hosts anavirdl resporses. Unraveling these wral sirategies alows 3

hatiar Lkt nding of viral patogereain, and B important Tor idantfying rowsl mokecidar taegats for

developing ariviral resgeris ard arfiral vaccines,

Immune evasion @

Caangirg Atusatry

iy
‘ g

Hidrg Producrg 8 amasescresn

Turning hast's defenses to own advantage h—

RAnplnets aradvr panaial in
it 1he bvimesss aysbam

Fekicq tha hosl g producs
swrwalin i Wk wea sl
Tor v slun

Ercndn Tl mytokines
i Falai bk i
| recnplin

Encode protans thal
inerfens with 1hs varous
defencs molscular
pathesss
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Plard rafiatarssh @ a genalicaly deternised meductian af alis vatian af paetinfection by a palhogan
\vruscitis a reduced potenbal for 1he dsease caused by thal <ius. ©he resislance thal exsts 0
s Bt iedecdena, baaad on s maphelageal sinehores af pleek el ard Braoas, B calkad &
pre-paE ling res piacs,

Lavel of plant resistance to virus inoculation

Chapter 12 Plant defences against
viruses

The plant deleiice mechaqsine sahing aller inlesici Insude:
+  |iyoersuneivly - o rasd hool cel ueolh recDance aceos oled with cefence mediateo by
“raaktancs ganes R® sl

Feesistant vanety Modersiely resaEmant vanaty

Breading for resistance

Moderstely susceptible varety Susceptible vanety
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Chapter 13 Control of viruses '

i
Winsses comprss anseneus by diffamant pathegank: natices that indact humars, arimals, plarés ard

micracrganisms, wih wastsaraban o thelr epidamioogy and pathageness.

Traralnne, Fea s o anssersal anamach b thelr contral Scme aresanialba mess uers ane rolinsdy
used o prevent and conlra’ wral dissases.

Physicochemical methods

Low pH
i" 3 E i »
F | e A
Waccination i e . e, | Thermal traatment:
L e \ pasteurization, dry Salvent/detergent
\ heat, vapour heat
: Quarantine
t : e
- s ] |
Vector/pest conirol Ala ,. A l |
~ P ; —— .
S ST 1 1 - 1
Proper way 1o v
wash hands ®

Irradiation with ultravialet light (L)
Sanitation'hygienelcleaning

| P

Zamma irradiation



Warcirabon or achee armuricalcn irecloes he pdir pislmban af an anliger i Fe person of animal,

a0 iy enaponid aMicibaly agalaat Tana devace @ apeallo I ane mseang

Chapter 14 Vaccines

Subsequenl exsosace g the s sirus W eleil a secandary esporse, faster and al greater Pdermily

and duraSan han ha LU R LU T T EL B A T R

Principles of vaccination @&

Types of vaccines

History of viral vaccines

[ | Ve | vaceies |

AT century 1786 Variola
XIX* cantury 1885 Rabies
1938 ‘eldow fever
1945 Influenza
1955 Palie
1963 Measles
e . 1967 Mumps
1968 Ruballa
1981 Hepatitis B
Chickenpox,
i Hanatits A
1958 Fatavirus
KEIM cantury 223‘;‘? Fapilomavins

Primary immune
& respanse

[b i serem]

Waccination

Secondary
immune respanse

Cantact with
winug

Liwe-attenuated

Reglicative recambinant

Inactivated

Mon-raplicative recombinant
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Chapter 15 Antivirals ;

R

Unkks boctarts, SHNTIRIITICS ARE OF ND USE FOR TREATING VIRAL MSEASES. Thia is because &
= realy difficult o find paffavays which may be afecisd wihouk producing a delelenous efect on the
et Rl AR WnGes ara B RimBAr o sl coonpanania. Drugs which Ane waed 5 pecilfically Tnr reating
wral infections ans called anfvirals.

Unbke mos| anlisiolics, aivieal drugs do nol g iray their Sargel pathogen, bul rstter inkibi teir
devslopmerd. Most of the anthiral drugs used ane efecive against a very limiBed romber of viruses, and
need 10 be adminiiersd sarly in imfectian

Antiviral drugs block various stages of viral replication Machanism of action of acyclovir &
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These an infectiods agents aven smaker than vrasaes!! These inoude prions, which are st prolein
wilh i iceriliatie puckes acid, and wircikde, any anan geguerces of RNA Some prions procce
zoonolkc dseases. Such is e caseof .|+ ric

What are prions? @

+

bl U

Schomatic mages of 4 momaly Shapod
piskain Qell] ad s nkaCBoUE prion K ool

[

Classificaban of pncn diseases
Roules of transmission

BSE in Evrope

BEaE s WU il il it g
PRASTUR R i

Fr oy % .. -

- - [e——re L

Chapter 16 Prions and viroids ﬁ

Composed of
PATHOGENS | | Mucleic acid
5 andiar pratain
I
[ | 1
Mudeic acid +
| Frolein | piatsin RNA ‘
PRICNE \— VIRUSES | WIRQIDS ‘

What are

Classification of viroids
» Family Fosgisrovdes (nuchead viimidal  « Family Avaunvreidee (chlaroglastic vircads)

Apple soar shon vined [AS5EVd)

Chryzanthamum stunt wond (S5 Potedo spinde teber winod [PSTV)
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Section ll: Diagnosis in Virology

Chapter 17: Virological methods
Chapter 18: Serological diagnosis

Chapter 19: Nucleic acid amplification




Dingnose may be silhar direct (dalacling Fes sroe Basll, vrsl anligers o 8 racleic scid), or indiect
[detecting anlibocies against ity The specimen used for drect detecSon and vinss isolason s very
mpotad Apoailiee fesudl lnom e st of dsease has [+ 0do)

Sampling &

Chapter 17 Virological methods é

DCiaricng & wical infeclion, soscmans e wrus detssioe car be cblaingd Trom (Bgues ard argel ongsees
where the wras replcales (dsease shes), or from he roules H uses far spreading (e.g., biood). kis
cilical thal the colecled specimean is mprasantalsaal | [k

Some common methods
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Chapter 18 Serological diagnosis é

Wirdl imfschon can be diagaad kg i gvaocicy seasys, skich can dalec] stkFer viral anligen The indirec| disgremis i Slee caled Serologics | Disgrosie” of “Serglgy” ecans il B mainly
performed with sefum samples. 8 5 based on e abdlty of an andbody (o react with a specio antigen

["direct disgrasis®] of sascific avbocis agarst e T ["renect dagnoss™) in samples.
Fairmicg & i ie Gomplax Bl can be debeched " yilrg”

mimuaclogical aekays muEl be Bighy daacBc aud e e o o Ble eaclls

Most used technigues in viral serology

Samples and interpretation Types of serological tests

Samphis used in sarological disgnodis Quantitathe Conjugale-besed a55ay5

UL
: ' P

Anliaady Har
jof B er)

1. hegays performed in the [aboratery

Engyime immendsiniy (LA}

. Ftindras
W aslam Hal Imeninelneae B

Chualitative Bialogical assays

Interpretation of serological diagnosis

Serum (vnss] neulralieason [SH)

&
s Saraliy resuls depsed om B Bpe of virsl iffscion gyt 1 A
s Wi sanclogy is uselul bor chnkcal dnology nhiatio of ssmigcis ration [HA)
= Some problems with serclogicsl d sgrosis 2. Disposable immunoassay devices -
Specificity and sensithvity of a seralogical test e

s [* |



Moleculs lechniqoss qave exsadanced & gkl dewlbpmert cureg the 182 30 vears and they sre

curently conskdered refemnce matnads 0 the clnizal labamtong.

disgrie b Iechniqass s theis bigh sanclisdly are rapoducialiy,

PCR (Polymerase chain reaction) & Variants of PCR

The main advertages of molecular

Chapter 19 Nucleic acid amplification ﬁ

Thes POR s 8 simpls chamicy raasion ihal permils (e syitbeais ol milioes of coples of the langsted
sequenoe through 19e acton of a thermos@abls Ok polymanase. orginaly isakated from Thermus
aquancus, which can oo s RS, 21ang ueing analver DNA s | [«

NGS: Mext generation sequencing

PCE maching
Elestropharelic separalion of ampliied DMA ragments
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Section lll: Emerging viral diseases

Chapter 20: Influenzavirus

Chapter 21: Ebolavirus
Chapter 22: Dengue

Chapter 23: MERS Coronavirus

Chapter 24: Lassa Fever

Chapter 25: Chikungunya

Chapter 26: Crimean-Congo Haemorrhagic Fever (CCHF)
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Chapter 20 Influenzavirus @

Fuenza vinses cireulais and causs dsease in humars esary vear, b lem perale clmates, deease The wiruses evalve cotnucusly, walkh maans (hal psape car get infecied muliple lmes throughod
Iands 0 accur seasorally e winter months, Spraadng fram persarein-namsen through soessing, thair b Thanedom e comaanants of seasana ITUANZA Aot Mea ANk M avesd Taouenty
coughirg, o louchirg cortam ipabec surfacss, Saacona infuenza vruses can cause mid o severe fowrrenidy eannualy] and updated pericdicaly bo ersurs zoninues effectoveress of the vaccines . |4
Bl ared gunn doalh, paticuacy v acma digk-daxindvdualz ]

The virus and variability Epidemiology and zoonotic potential Symptoms and control
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Chapter 21 Ebolavirus @
S

Ebobs veas lirel wertlied in Jure 1876 Thane ara Tha dstingd Ebaavirus 2iaine, al with difering levels Givery B Fugh irarsonias biite of the wros Tom nase plecied arc from thoae that glad, the vins was
of mortakty o somaank thal & infecied. 0 e bea wears spannng Decenbar 2013 i Decamber 2015, bz %0 spread rapdly and ewen made Hs way nio cther cauniies ancurd the ward when infecied
an outbrezk of Ebokvirus [Zare strair) pfecbed cosr 20 LLL people n Ganea, Siera Leones and Fkviduaks inclodng sevacal Fortlee heall® weraers 1hal relurned 1 ihar ame courires

Libsarta, kRng dwer 11,000 of theae infociad

The virus and its handling Epidemiology Symptoms and pre

Minar Where doss Ebolavirus come lram?
N REpaa N
- PIC)
ﬁ.., e

'i"' l‘
|
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Prdymarasn (L] and
(&) dyvmrsan ek penlinks
[VPES)

Where is Ebolavirus found in How do hismans become
the Workd? Inbected?
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Chapter 22 Dengue %
5

g wrus b spread though Asdes masquite biles, Lis & risa e anyass hisg i of ravsling o s Approamatsly 1in 4 peopls nfected wih dergue & dessop symplom s, 0 some cases 8 mors
tropdeal o aibiropical reghon of the ward whars 2asaz meagubaas am anid. Ko wacsna curmnty s farm of Dangua tear Inaas can prasan caled Dengus Hasmarhage Fraer [DHF) which can
emsis for Lengue (zhhough a Meskar vacore iz now in onass llclniea traks), Effectve preventatie be fatal. Gloalty, thers ae an esbmabed S0 L0 m lian cases of dengue fever [DF) and several
mesdiran do mdel, namely the redusieg sxpaz i o infaeted meaguiiaes frundned Femacd cases of devgos aaamerhagis Teser [DHF) par paar

Dengue virus (DENV) and control Role of the mosquito Aedes Distribution, symptoms and diagnosis

The wirus and genome organization

Wihere ig DENV found in the World

L E—_ —
LA LI N
P L

Preventing infection - mosquito control

B i i Bieisii it wsls

sewa uim il i nEmii ynis Detoction ol DENY = .
. ok Whilch nasay? Whan? - HE— — |
Estrms e 3 )
JTe— naarian
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Middle Eaat Respralory Svedrome (MERS I8 8 viral respirabery i 1hves 1781 B nesy o humane, §was
st reporind in Saiadl Arsbia ir 2092 Tha s that cauass MERS = caled Midde East Resgpinasony

Syrdrome Coronavrus [MERS-CoW). Canenavirus
Vi iy v |, Hodsan sonstauirises daaaly |, i+

T 3Te COMmMen wrazes thal most people get some

ful STy

Chapter 23 MERS Coronavirus

P

MERS-CoY likely cama fom a9 a7 ma scurcs ¢ the Arabar Perinsula Researchers have fourd
MERE-CoW in ramais rom asvaral cauntdaz, Wedon mowe whethar camals am the soures of the
win. Ssudes continus o provide evdence that cams!l infsciions may play 2 role in human infection
with MERS-CoN. Hormaiade, imcrs vl alen i obsded

The virus and clinical symptoms Epidemioclogy and control Transmission of MERS-CoV

The veris (MERS-Cay)

Clnical symptoms of MERS-CoV Infection

[ I A |

Sy=ie mic ¥
= Foeer -
s Mazce pain
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Respiraiory Disiross
Cromagh
Sharress of breath

= Praumoria

Indosdinad

Ciarhons
Womiting
Abckormirel pain

Goopran hse sl dintrfBution of labarabary eandirmad casos Iretl IfE e inde ction wish MERS-C oV

il

Murmsber of case & by ye af

2 P Thr rolr of corme s in Latoratory dobyclsan af
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Chapter 24 Lassa fever P

Lassa fever 5 & &cns vi-al Sssmor-tacs Iress of "~ weeks dorslion (hat occums in Wesl Africa Pemorlo-perscn indsctons and lasoralors ranzmis=or car al=o accur, pariculary in hospials
Thex Lassa wirus ks fansm Hed io bum s 43 oot =i od o hocsebold bems contaminaled with brackinng sckecpaata pravatton and coniva’ mass s
rodert] urine or fesces

Lassa fever virus (LASVY) and control Clinical symptoms Treatment and diagnosis

Tha virus

Chnscal Symphoms Clinical $ymptoms

Sinbli A (R0-%) bl o : Bailn, Giiinad
Litssita, Blirva
Fewver and shivering :{I:Epemfur\e Incresss up o IM‘:IH " i
Miguria L9
Headache and Malase Exfreemne: kerthangy and
exfiauston

Sore Fudal wilh palches Crederna of e head and
at white: ar wiears on the rack Fnoaphalkapathy,
tomsils andite pharyng pleural effusion

Neusea, vombng and Renal and circiatony Tailure,
diarhoea in some cases  bieeding and death
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Chapter 25 Chikungunya

Chikungursa wras 5 an arroped-20me e 2rassruss for e isgavndees family of yruses, B Firat recogniced in Taswaaa in 1953 dusing an auloreak al 8 Degue-ie iiness, § gets s name from
halkorags. io e AWvineg genus . Shovisss aw sgiaad by rasqelos snd oiter anbeapods the Afncan diaect of Swanl (Makana| *Chisungurya which means “that which berds up” which refiers
I the gevers ol pain jarlivalga) sapererces by aalers

Th rus and distribution Role of mosquitoes in wirus spread

Tl viFus ([CHIWY] Clnieal sympiams ed Chikungunya fever Apdas soppi Aaes abopicivs
Sylwatic cycle Urban cycle

Global gesiribubson

c:a‘-%v -
',-‘q}

Duagnosis of Chikungumya fever in the lab

Period betwesn start date

of clinical symptoma and
aamphe date

Awdns atbopichvs .

& = <& days Real-tima RT FCR may establish kn , "
T Batween § days Realtime RT-PCR I T O o
L ; and T daws & sarclogy ™ j
i b st = Tdays Seralogy F=cecera i
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Chapter 26 Crimean-Congo ¢
Haemorrhagic Fever (CCHF) »

COHF s wodaly digpesed througyaul Senlea Aaia, Avca arg Evrops, The yrus & ransmilled 1o
humares wia @ bie of bodd dcks [Hpaomme specles) or through contact with infecied blood and
liauems Fom mhecied beastace Human fa uman ranamisscn is 8o ke i ocour,

Firat chsacriosd n Crimes in 1384 and plen awg Burs o be or ilhess odsermd © s Congs i 1956,
Crimean Congo Hasmorhagh Fover v JCOHFY) gl B rame from fhese ocafions and the type

ol d s il GRusES

The disease (CCHF)

T he vuie [CCHPV) Crime it C ohpd Habmedihages 1éwe e indubalian e

1-2 riaya pas tick hits 36 dayn post sxpessrs o biood

Bympborme and trestmen

Fever, musche ache, nack pain,

Blatial datribailsan

mesiache, sore eyes. photophnba

E tary e O , dup LB

(2-4 daws laber} rash on mtermal mucosal sufaces
and cn tha skin

Twvern wymyikens Fisspitl kitlinsry dhulurialicrn sotdan

5 daye orevarde) Ireer or pdmaonary takre

Mlioriafity rabe 3% fypically n second week

Infecdion from ticks
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Section IV: Clinical Virology

Chapter 27: Viral familias that affect humans {and animals)
Chapter 28: Viruses and human cancer

Chapter 29: Viruses and human disorders

Chapter 30: Clinical virology

Chapter 31: Viral dizseaszes in the immunocompromised host




Chapter 27 Viral families that affect *
humans (and animals)

Qe third ol vinas infecbiors of Fumans i dee %0 DNA vinses ard o thirde 1o RNA vruses, A fow

b i i Red by Skl agests. Thi sl limibas Ihal sy caise hiimas dsoasas i
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Group VI s NA = Group VI dsDRA, +
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Chapter 28 Viruses and human *

cancer
Thea majoriey af parmors infecied by orcogscic vinass by asym) O pe iRy Conky i
a small perceniage of cases, in general after decades and with the contrbution of mukple faciors, a

Around 11% of human cancers have a causal relatiorship with an oncogenic wirus, The makoriy of

Ihawa vinea Fan TR for ganame, bt slen AL WFIRAR CAN bR ancagenks for him s
tANGAT MAY At

Vinm presence 03 mour doss nof mean causakty, and causaliy does nol necessanky neguine irus -
Place fhe cursor on e cender of The pholos o ses more iWormation

presarace, sinen cancor is a mutksiop process, and Rt and non mechanksms may ooour.

DMA tumour viruses & ¥ RMA tumour viruses @&

Epslein Barr virus (EBVY), & y-herpesvins

+
Human T-Lymphatropic Vines type | {HTLV), rt'g
— a S-refrowines | | g
i

Human Hespesvirue-3 (HHV-B). or Kapasi
sarcoma Hemesvires (KSHY), a y-herpesvins

Hurnan Hapatitis C wirus (HEW),

Human Fapilomaviruses (HPW) ‘
‘ a hepacivirus in the Flaviandae family

Merkel Cell Palyomavinas {(MC) and ather
human Polyorrayinuses

indirecty, also:

Human Immunodefclency vins (HIY),
a lentivinus of the Ortharetrewinngs subfamily

&

Human Hegatitis B virus (HBY), an Hepadnavirus
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Chapter 29 Viruses and human *

disorders
Wi infecliors ususlly slimulste immune eesporses. gereraly in lavewr of the hosl o Some wrues Mlecians may nduce sAcmmuniy, 0 Sclvats lalenl’ aulommors depases, o winken
Gincakkrlly, someiling goas wrong, loming hos) meecions sga el asll, Bsing o aolommuosly aready establshed atcdmmune dEcases

Dithar wirus Fdecions, irsileed. may causs perlisl o gereraized mmurs suppression

8 ®
Autoimm unity (7] S 4 Immune sUppression
Wirus infections, paricularhy persistant Infections. may induce autoreaciive T Some virug infecthons may cause partal or global Immune supprassion. L]
cels, auteantibodies, ardior production of pro-inflammatary cyiokines,
Mechanisms:
Me:hanismes; h'\“.‘;z s Induclion of lnlermance: the host is induced le consider thal specific vinus as
= Molecutar mimicry a e 8elf. Thig occurs often duning pragnancy
@ - s Perurbstlion of fremme resgonse caused by secreled viral proleins
= Epitope spreading o = Vinus infection, kiling and consequent depletion of Emmune calla
&  Byslander aclivalion
\_y _ @ =Examplas:
= Lryptic antigens P s Bubwedla infeclion during pregnancy ciuses spedfic lolesrance and abnormal
w ambryc development
sExamples: o Measles may cause a ransient, bul severs immunosuppression in patients,
= Wyocarditis after infection by Goxssckievins B which may allow secondliy apponunistic infections by vinuses and bactsria,
s Herpetic stromal kerstitis, afler cameal infectian by herpes sirmplex difus (can largely responsible for measles-relaled morbidty and modality i children of
|ead to blindress) low-income countries
« Juvenie Type | diabetes giter infection by Caxsackisvinis B s HM infects preferentially CO4° calls ('_I'-helpr?r and T-effector Iymphgu_b.-tee.
» Wultiple sclerosis [complax contribution of ganatics, Epstein Barr vines and maonocytesimacrophages and dendritic celts), that are essential for immune
HERV-W endogensus retrovirus) defence

= Arhritis after infection by ruballa in adulthoeod (the virus infects the joints,
where It parsista within synoviocyles). g
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Chapter 30 Clinical virology *

Wiral alliedly for & paciic body Baaues (Fopkicn) B dalans isd By diffseand Taclam. Sama ol tham &
refated 1o the cell fsell. These inchsde (1) cell receplons for vinss, (2) cedl ranscnption factors that

Cithai kactors are rolabed o physcochemical properiies such & physical bariers, local lempsraluis,
pH, and oeygen lenskn, eneymes and ron-speciic faclors in body secretions. and dgesiive enzymes

e a Wiad prosnotnn sl eebenees saquancas, and (3] ablieg of the cal o aappot wiis
replicafon,

and bile in e gastroirtesfngl Fecl, hel may Fecivaie some vnees

Viral disaases at the body sdes &

Respiratory tract

i/ ’ET T i

|
L b
Lt
Feapraiory yruees hat cause coslized riecions L
Rempiraiory yinmes bal s syslame daaas o

Corimen Gl
Aruta pharyngtis @

Mervous system

Maim yrsl dressses of e nervoge spsem 0

Cardio-circulatory system

Haar [i]
Eiood wessak @

Entenc tract

Btain wital infesdiorm of ihe sntan et
B Mouin Intasting @
@ calvaryglands Foctus @
i Pancreas

Hepatitis

Major hepaftis vinses L
Minar hepatts vinses L]
Docasionsl hepablis vrases @

Lymphond and
hemaopoietic system

Human wiruses which persist in Tis systom

Foetal and perinatal
infections

Wiosl common vinses tansmitied vartcaly:
Anlanmsl Infeclicrs
Serinmly Ivdectiors @

Skin and mucosa

T
ud
el _hg"'
Main il infections of the skin and mucasa
Locsked infacsons 0

Sysieme infections.
SHiver viral syndromes. @
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W Py B immune gysien i weskened o imgmies. e rak of 3ecoming rfecied by vinsies i
Ircreased, and thens = a rsdaced camsas iy iy coseact e caogenous and endogenous vins
rfecsons

Viruses frequently identified @

Bavalapad Nabad
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Immunadeficlercy due o defects in T and B-calls

Chapter 31 Viral diseases in the *
immunocompromised host

Treralones yruges may add magor complcaliors i deepses Causing rekan| mmues defects, auch
as acquired (A0S} ard congerilal immunodeliciency. fansplar&a@on, cancer, ofc a5 wel as o

ior. chronic o . BE it &l satbma, and 1o he elderly,

Some viral diseases

Invalvement of eytamegalovisus in o
Immunodiefic

Dispases produced by oylomegalasirnus © ransplant recipients
Cylomegaoerds smdrame
Clomegaiceras-azsasaisd -:ant\q:n dmmaze &

indirect atscts
L

'i-ﬂfﬂ diranes in :Hhrlmh:ulhnl in
Imrmunosompromised hosts
Inwrumochedicsency in

ransplant recipeents
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Section V: Animal viruses

i-'-ui_.

Chapter 32:
Chapter 33:
Chapter 34:
Chapter 35:
Chapter 36:
Chapter 37:
Chapter 38:
Chapter 39:
Chapter 40:

Virus diseases in dogs

Virus diseases in cats

Virus diseases in cattle

Virus diseases in small ruminants
Virus diseases in swine

Virus diseases in horses

Virus diseases in birds

Virus diseases in rabbits and rodents

Virus diseases in lower vertebrates



Dogs represent an important pet for humans and therefore, viral diseases affecting them may have a

greal impact, both for their possible zoonotic consequences and their human sentimental value.

Chapter 32 Virus diseases in dogs

proper health care.

Thera are 15 family of vinuses that may affect dogs, but fortunately not all have clinical relevance

Which virus affect dogs? @

Viral diseases in dogs and severity

Some viral diseases

)

Knowing about common dog viral diseases and their appropriate prevention, can help fo provide a
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Liver (he patitis)
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Canine Parvovirus (CP)

1. The virus (CPV)

2. Epide miology

3. Tranamlisalon

4. The disease
Pathogenesis
Clinlcal signs
Medical Prevention

Canine Distemper (CD)

1. The virus (CDV)

2. Epide miology s

3. Transmisslon =

4. The disease %
Pathoganesis '
Clinical signs

Medical Prevention

Canine Rabies

1. The virus (RV)
2. Epide miology
3. Tranamission

4. The disease

Clinical signs
Medical Prevention

Pathoganesis
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The cat has been living close to man some 9,500 years, and it is one of the mosl popular pata

Chapter 33 Virus diseases in cats

wordwide. Approsim alaly 25 species of virus may affect cats. Commonly, feline viruses suppress the
i UnE SyStaim of cause alteration of twa of mare organs of lssues, and ane highly contagious

amangat cata.

Which virus affect cats? @

Viral diseases in cats and severity

Some viral diseases

)

Kost feline viruses infect only cats. Howewer, rabies virus can be passed from cats to humans.
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Systemic

s
Respiratory tract
Gastrointestinal tract

Faline leukaamia (Feal)
1. The virus (FelV)

2. Epidemiclogy - .

3. Tranamission P !

4. The disease [
Pathogenasis b
Clinical signs Y

Medical Prevention

Feline panlaukopenia (FPL)

1. The virus (FLPV)

2. Epidemiology

3. Tranamisslon

4. The disease
Pathogenasis
Clinical signs
Medical Prevention

Feline infectious peritonitis (FIP)

1. The virus (FIPV)

2. Epidemiclogy

3. Tranamission

4. The disease
Pathogenesis
Clinical signs
Medical Prevention
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Many viruses cause diseases in caltle, and sometimes in other demestic and wid ruminants, Some

diseases have been known for several centuries. Others, mainly those transmitted by arthropods, are

emargent viral diseases. Most bovine viral infections are ...[+info]

Chapter 34 Virus diseases in cattle

[+inda)

"

Same boving viruses are very mportant in history of Virdlogy, Rinderpest (catlle plague) is the second
viral disease eradicated from the globe after human smallpox. t was the aldest known and most
devastating disease of catle. The first Velerinary School

Which virus affect cattle? g Viral diseases in cattle and severity Some viral diseases
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Genital

tract

Reproductive

Systemic
Skin Respiratory tract

Gastrointestinal tract

Muzzle/mouth

Hoowves

Infectious bovine rhinotracheitis (IBR)

1. The virus (BoHV-1)

2. Epidemiclogy

3. Tranamission

4. The disease
Pathoge nesis
Clinical signs

Bovine viral diarrhoea (BVD)

1. The virus (BVDV)

2. Epidemiology ¥

3. Tranamission ‘

4. The disease 0 3 .Fi'-
Pathogenesis . 4
Clinical signs
Medical Prevention

Foot and mouth disease (FMD)

1. The wirus (FMDW

2. Epidemiclogy

3. Transmission

4. The disease .
Pathogenesis

Clinizal signs
Medical Prevention
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Eheep and goats are two different animal species, but are grouped together as "small ruminants®.
Thay are altected by similar viruses and share a lat of diseases, although somelimes with diferent

consequences, Basides, some viruses can

|+ Inf]

Chapter 35 Virus diseases in small

rumiants

.| *inta]

"

Peste des Petit Ruminanis (closely related to bovine rindespest) is a damaging disease with a rapid
epansion in Africa, Middie East and parls of Asia, which threalens sheep and goats industry in these

reqions. Due to its importance

Which virus affect small ruminants? @ Viral diseases and severity Some viral diseases
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Respiratory tract

Joints

Gastrointestinal tract

Bluetongue

1. The virus (BTV)
2. Epidemiclogy
3. Tranamisslon
4. The disease
Pathogenesis
Clinical signs
Medical Prevention

Maedi-Visna and Caprine Arthritis Encephalitis

1. The virus

2. Epidemiology :

3. Tranamission o

4. The disease | *
Pathogenesis
Clinical signs
Medical Prevention

Scraple

1. The agent {PrP*)

2. Epidamiclogy

3. Transmission

4. The disease
Pathogenesis
Clinizal signs
Medical Prevention
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Many viruses affect pigs. In modern farms pigs lve close together and have many chances of

transmitting diseases from one to the other. Thus, many viral diseases hawve high morbidity.

Chapter 36 Virus diseases in swine

"

Swine viral diseases have produced big losses in the pig industry, as they are systemic (the swina
fevers) or affect production, creating efther sterility in sows, reproductive failure or piglets which are

weak and do not thrive. We have chosen examples of both circum stances,

Which virus affect swine? g Viral diseases and severity Some viral diseases
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Reproductive tract

Lower
reaplratory tract

Snouwt

Skin

Upper Liver

respiratory tract

African Swine Fever (ASF)

1. The virus (ASFY)
2. Epidemiology
3. Tranamission [
4. The disease
Pathogenesis
Clinical signs
Medical Prevention

Urinary tract

Parcine circovirosis

1. The virus (PCV-2)

2. Epidemiclogy

3. Tranamission

4. The disease
Pathogenasis
Clinical signs
Medical Prevention

Parcine respiratory-reproductive syndromea (PRRS)
1. The agent (PRRSV)

Hooves 2. Epidemioclogy
3. Transmission
4. The disease
Gastrointestinal Pathoge nesis

Clinical signs

et Medical Prevention




Which virus affect horses? g

DINA,

HNA

Many viral diseases have been associated with horses; some of them have been known for several

canluries (8.9, equing infeclious anaemia). Nowadays, many of the viral diseases have an adverse

worldwide impact an the spart horse indusiry,
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Chapter 37 Virus diseases in horses H

‘Viral respiratory infections are commaon in horses and produce severe illness [e.g. influenza or equina
viral rhinapneumaonitis ), Viruses affecting the nervous syslem are also very important and may affect

humans, causing encephalomyelitis in . [+infa|

Viral diseases and severity

Gastrointestinal tract

Systemic

Reproductive tract

_— '.-"-.:f ﬁ‘:"!"‘ﬂ:: :}'\i

Skin e Ocular
|

| \, .
| '?f

r AL
¥

\ )

Heart

Respiratory tract

Some viral diseases

Equine viral arteritis (EVA)

1. The virus (EV) " g
2. Epidemiology A
3. Tranamiasion /’K | [ f
4. The disease i i T,
Pathogenasis - L
Elinical signs e i H
Medical Prevention '

Wast Nile fever (WHN)

1. The wirus [WHV)

2. Epidemiale

3. TEfansmIsshf: . B - %

4. The disease ry ¥ )
Pathogenesis f
Clinical signs
Medical Prevention

-]

Equine viral rhinopneumonitis (ER)
1. The virus (EHV) o |
2.Epidemioiogy oS, gl
3. Transmission
4. The dizease
Pathogenesis "
Clinical signs
Medical Prevention



Chapter 38 Virus diseases in birds

"

‘iral infections can affect pouliry, caplive or free-living wild birds. Relevant informalion and vaccines

ara refarred to classical viral infectious diseases that can lead to economic losses in poultry
preductien (Meweastle, Gumbero and Marek’s diseases, Turkey rhinolracheitis, infectious
taryngatracheitis or infectious bronchitis ).

Which virus affect birds? g Viral diseases and severity
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Medical Preve ntion

) Cireauiridae .j

®/ o

Systemic

Recenlly some of theae diseases have taken one new dimension in wild birds (Mewcasle disease,

awvian smallpox, duck plague) or have become new zoonotic forms (avian influenza). Wild birds are
also the primary hosts for many zoanolic arboviruses (arthropod-bome virus ) like West Nile virus,
moat of them from Flavivinidae or Togavirdae. . [+info]

Gastrointestinal
tract and liver

CHNS

Ocular

Mewcastle diseasae (ND)

1. The virus (NDWV)
2. Epidemiclogy ==

Avian influenza (Al)

1. The virus (AIV) n
2. Epidemiclogy z{‘-'
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%" 4. The disease 1
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Wirusas that affect rabbits and rodenis are important pathogens in free-living or farmed, laboratory or

pef animals. In addition, some of these diseases can be zoonoses, affecting humans. .. [+info]

Which virus affect rabbits or rodents? g Viral diseases in rabbits Viral diseases in rodents

testing wvaccines and treatments, Most of the viral diseases of

Enveloped Maked ) - -
Rabbit hasmorrhagic disease (RHD)
. 1. The virus (RHDW)
Ny Polyamarridae 2. Epidemiology
= "41 . 3. Tranamission
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Chapter 39 Virus diseases in rabbits

and rodents

la

Historical animal medels include various species of rodents and rabbits. which have been
indis pensabie for the disca-.re-r-_.- of human palhoguns and for underslaﬁdlng thair nalhoganesis. or

i
[ *Info|

Infection with hantavirus

1. The virus (Hantavirus)

2. Epidamiology

3. Transmission

4. The disease
Pathogenesis
Medical Prevention




Avast array of fish species is farmed in high density in freshwater, brackish and marine systams. On-
farm siresses may compromise their abiity 1o combal infection, and farming praclices facilitate rapid

transmission of disease. \Viral pathogens are . [+info]

Which virus affect fish, amphibians or reptiles ¢

Chapter 40 Virus diseases in lower H

vertebrates

Fish viral diseases

The aeticlogy of amphibian and reptilian viral diseases can be attributed to a wide range of viruses.
Mareover, viral infections may play a role in the establishment of bacterial, fungal, and parasitic
diseases and are an underhyng cause of _ [+nfao)

Amphibian and reptilian viral diseases

Fouvirdag E / [mdovivicae | Adengwiidae Polyomanidas
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Viral Hemarrhagic Seplicemia (VHS)

In the absence of vaccines and anti-viral treatmants, controd
rmethads for VHS currently lie in official health suneillance schames
coupled with control measures.

Koi herpesvirus disease (KHVD) I

-

Followeng the first reporis of KHWVD the disease has spread in many
couniries worldwide, predominantly through the trade in kai carp.

Infection with ranavirus

Ranavirus infections in amphikians have been implicated as a

contributing factor in the global decline of amphiblan popukations.

Harpasvirus infoction in repliles

HERPESVIRUS INFECTION IN
TORTOISES

CHELONIAN
FIBROPAPILLOMATOSIS
IN MARINE TURTLES

In repties, Herpesvirus have been delected in lizands, snakes,
cheloniana and crocodilians.
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Section VI: Plant Viruses
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Chapter 44:
Chapter 45:

Chapter 46:

Chapter 47:

Generalities of plant viruses
Pathogenesis
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Transmission by plant material
Transmission by aphids
Transmission by other vectors
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Chapter 41 Generalities of plant Y

vViruses
Viruses of plants typically do not infect mammals and they are relatively simple in their structure - it is Diseases caused by plant viruses are called plant viroses (Chapter 43) [Bos. 1990, Plant virusas,
a package of genatic material (mostly ssRMNA+) encapsidated in a protective protein shedl. Az infective unigue and intriguing pathogens, a textbook of plant virology. Backhuys Publisher, Laiden].

agents, they can be transmiiled from diseased plants io healihy ones mechanically by sap, by direct
cantact of plants ar mainly by animal vectore (see Chaplers 44-45),

Morphology and size of virus particles typical for ssRNA+ viruses of plants Top 10 plant pathogenic viruses

2. TSWV 3. TYLCV

4. CMV 5 PVY 6 CaMVv

Ny r',
o il

s, Al | 7.ACMV B PPV 9.BMV 10, PVX
Red-shaped slongaled, fgid paricles, Elengated flexucus panicles, 12-15 lsomethe (lcosasdral) = sphercal
12-18 x 300nm {1 nre=10rm) % G0 - 2000nm (5ee also Chaper paricles, 25-30 nm diameater
1) and: CTV, BYDV, PLRY, TESY

Among plant viruses, with the genome olher type than ssRNA+, also differently shaped virus particles exist such as bacilliform particles
with rounded ends, 40-80 ¥ 120-180 nm (Rhabdovindes, Camimovindea: Badnavireg). iz worthy fo meantion that there are viruses with
‘additional lipoprotein envelope (Rhebdoviridae, Bunyaviridae: Tospovirus), viruses with bwo isometric particles forming double structures
{Geminiviridae) and capsid-less RNAvinuses (Ophloviridae, Tenulvirus, Umbravires).

-Erasrrlus+




Chapter 42 Pathogenesis XY

Pianl virusas ans pathogens which disrupt the cell iranslation ribosomal syslam. Tha vires rearrangas i

Nthnugh plant viruses are restricled lo the intracellular compariments, their movemaent from cell to cell
to work for the production of viral prodeins inslead of warking for the production of plant prateins. For the

oceurs through highly regulated channels - the plasmodesmata. The process s mediated by virus-
replication they also ulilize the energy of the plant cell (8TP) and cellular substrates (nucleotides and

encoded proteins called "movement proleins”. They alter the gating capacity of the plasmodesmata to
aming acids ). allow the infectious gerome to pass lo neighbouring calls.

Replication cycle of ssRNA+ plant virus (Tobacco mosaic virus) Cell to cell movement of Tobacco mosaic virus

|
li
il CELL WALL

CELL WALL 5

sepicass” @

*Drawings courtesy Vickie Brewster; Reproduced from Scholthof, B.-B. G. 2000. Tobacco mosaic virus. The Plant Health Instructor. DOE 101 084/PHHR2000-1010-04 . Updated 2005. APS
- Erasmus+  Educafion Canter. (www.apsnet ora/edeenter




Chapter 43 Symptoms )

Al plant viruses parasilize plant cells and cause numerous diseases. Almost all of them cause some Various symploms oflen appear in combination in parlicular diseasaes. Symploms may be local or
systemic. Plant wines infection could be symptomless.

degree of stunting of the entire plant and reduction in total yield.
Ta see the descriplion of the symploms place the cursar in the middie of the image.

Colour deviations Malformation and reduction in growth Tissue and plant death (necrosis)

Local necrosis and ein necrosis Phloem necrosis

ringspaots

Cytological effects of plant virus infections

Line patiam
| S N
1 S
£ e -
| 'y i
v e ‘.:_ } -

Pragence of dions In infected cealls

Cylindrical aytoplesmic inclusion
Rhizomania

Enations

Ringspot
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Chapter 44 Transmission by plant X

material
Propagation of plants can be via sexual (seeds) or asexual (vegetative) mechanisms. Whenaver Al plant viruses (except cryptic viruses) are transmitted this way. Approxim ately 20% of plant viruses
plants are propagated vegetatively by using nalural plant organs or during horicufiural methods are ransmitled by seeds. Masl seed lransm ission resulls lrom embive infection. Mected pollen could
(budding, grafting), any wirusas present in the mother plant will be transm ited 1o the progeny. also carry plant viruses.

Vegetative propagation of plant material @ Seeds and pollen (red dots = virus particies) €@

Different methods of grafting

\
4
] i Longitudinal sestion of sorm sead Starnens (anthers) of apple Aower
Buliz Rhimimes Budding [Wirus parbicles present In the with mary grains of pallen
e —

Tissue culture {micropropagaton) Division of plants Cuttings

Tomalo seeds. Virs parhcles pneamt an the sead
surfece only. Contamination of seads by TomMY.
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Chapter 45 Transmission by aphids X

The most common and econom ically moast important means of natural spread of plant viruses is by The virions must circulate within the veclor through the aphid digestive system, to the salvary glands,
insect vectors having piercing and swcking mouth parts. Aphids can carry virus particles on their shylets before their ransm lssion, Some of the persistent vinuses may also replhcate in veclors cells and they
- it is called non-circulative {non-persistent) manner, of in the circulative {persistent) manner. are clasaified as clreulative, propagative viruses.

Aphids non-persistent transmission - Potafo virus Y, PVY Aphids persistent transmission - Beet mild yellowing virus, BMYV

» - virnus pal'lilﬂﬂ

Within the vecior, virions travel through the food canal (2) and foregut (5), into the midgut (8) and hindgut
Rewversible retention of virus paricles at stylet tip. Protein HC (helper component) exists a8 an accessory (8) whare they have to cross cellular and tissue barriers 1o access the homecos| cavity and with the
factor for virus transmissicn. hemalyrmgh (7} clrculate lowards the accessory salivary gland [3), After passing the second cellular
barrier of gland, virions finally reach the saliva (1). [Annu.Rev.Phytopathol 2013.51:177-201]

. Erasmus+ _



Chapter 46 Transmission by Y
other vectors -

Beside the aphids. the most numerous and versalile group of insect veclors, plant viruses can be Please remamberl Thaere is a very strong contribution of humans to plant viral diseases, spread mostly
transmifted also by ihrips, whiteflies, spider-mites, nematodes and by zoospores of protozea and fung. by comman agriculieralfhorticuliural practices and world-wide markets.

Arthropod and non-arthropod vectors

L] - 0
g,
% el -
il -
Thrips Whiteflies

Nematodes Fungi «od Protozoa &
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Chapter 47 Control of plant viruses &

Ganarally viral diseases of plants must be prevented. So far there is no direct chemical conirol of plant COther methods to protect plants against viruses include:

viruses, Grop losses may be reduced lo acceptable levels by using saveral integrated mathods, Conlrol a) ehemlcal control of virus vectors ard weeds - virus natural hosts,

of plant viral dieeases is based on healthy starting plant materials obtained from certificated virus-free b} use of resistant varieties for plant production,

vegetative stocks (e.g. after thermotherapy, meristem-tip culture ar chemotherapy in vifro culture) or c) removal of sources of infection and wse of any other agrilechnical methods useful for plant protection,
fram virugs-lres seeds. and d) confarm ity to quaranting regulations.

Systems for eradicating plant viral diseases ©

Heat treatmant Plant apical meristam e D culture

i ]
=]
- - 1 g | vl
ne ==
X 3 =} —F = el
A by i Hewhy wallty Pcabe jlis |
Growing explant Virus-frea plant production
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Section VII: Food virology

Chapter 48: Introduction to food virology
Chapter 49: Sources of food contamination

Chapter 50: Virus inactivation in foods




‘iruses can contaminate food. Although they do not multiply in food, they may persist for extended
pariods of time as infectious paricles. Therefore, foodborne viruses are identified as a significant
hazard in food. Viruses are the second mast-reported cause of | [+mnfal

Virus involved in foodborne outhreaks ©
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Chapter 48 Introduction to food ]@!
virology

Foodborne transmission has been describad for many different viruses associated with various
diseases. Most reported incidents of viral foodborne ilness are due 1o viruses thal cause
gastroenterits (norovirus, sapovirus, rotavirus, .|+ infa)

Most important viral diseases

Human norovirus

1. The virus (HNoV)
2. Infectious dose
3. Incubation period and symptoms of ilin
4. Shedding

5. Transmission routes and food vehicles
6. Environmental stability

Hepatitis A

1. The virus (HAV)
2. Infectious dose
3. Incubation period and symptoms of llines
4. Shedding

5. Transmission routes and food vehicles

6. Environmental stability

VP11
VP2
S VP3

Hepatitis E

1. The virus (HEV)

Z. Infectious dose [
3. Incubation period and symptoms of liness
4. Shedding

5. Transmission routes and food vehicles

6. Environmental stability

i

CF




Chapter 49 Sources of food iO]
contamination

Mot Seurce - Contact with faecal material of vom itus - directly o ndirectly by contaminated food andlor The greatest public health cencéins are nofovires (NoV] and hepalits Avirus (HAV) i

water. « Fresh produce: salad wvegetables (letiuce, green onion, etc.), berry fruits (raspberriea, strawberries,

Centamination can occur ai any stage of the food chain production. ete.}

»  Bivahe filler-feading molluscs (oysters, clams, mussels, scallops)
« Ready-to-Eat (RTE) food

Points at which food may get contaminated with viruses Most important weak points

-
' Hands of infectad Cross-cantaminatian frem
= - workerifood handler infected surfaces
i‘j Transporiation 1o facieny #

-
or cold storage Post-harvest stage and
processing
Transporiation 1o
Pre-harvest stage Harvest stage marketing place

Proper way to wash hands

S

Marketing \1@\

-Erasrrbus+




Chapter 50 Virus inactivation in foods ]®]

iruses are able to persist on chilled, acidified, frozen foods and foods packed under modified An important obstacle to establish trustiul inactivation rates for different processes and treatments is
atmosphere o in dry conditions. Their stability resides in the capsid, which seras to prolect the virus that the majority of the viruses present on feed cannol be cullivated in the labaratory. As thay cannol
from environmental factors such as pH, heal, and ultra-viodet (LN light .., [+inla grow in cell cullure, ... [+info)

Thermal processes 0 Non-thermal processes

High hydrostatic pressure processing (HPP)

FPhoto of an industrial food high pressure
processing unit ("Hiperbaric 420° by Hiperbaric)

Uttraviolet light (LW light) Gamma Irradiation

g §
B

- = '.‘

— e S < Y
MICROBICIDAL REGION

. Special label required on irradiated foods - the infernational symbaol

of irradiafion, known as a “radura”

.EFBEH1US+



Section VIlI: Prokaryotic Viruses and their Applications

Chapter 51: Morphology of bacterial viruses
Chapter 52: Infection cycle of bacterial viruses
Chapter 53: Ecological role of bacteriophages

Chapter 54: Viruses of Archaea

Chapter 55: Using bacteriophages to control bacteria




From large viruses to giants - Contrary 1o olber viruses, bacterial viruses o bacleriophages thal have

been cullured are predominantly (95% ) double-sirand DMNA vifuses.

Families of tailed viruses

Chapter 51 Morphology of bacterial !
viruses

Virusaes of the Caudovirales (or tailed phages) Crrder are morpalogically distincl by one of three types aof

DA injection mechanisms (phage tail). With genomes that can reach >300kb, they are among the
largest viruses described,

Structure

Siphaviridas
Phage P2

-Erasnws+

size

Padoviriae
Phage P22

apsid velume equivalent to genome

Capsid

Myaviridae
Phage phiKZ




Chapter 52 Infection cycle of 1
bacterial viruses

Bacleriophages may have a lytic cycle or a lysogenic cycla, The hic cycle invalvas that the bactarial In contrast, the rsogenic cvcle doas nal result in the immediale lysing of the host call, bul the gename
cell breaks or lyees when the phage replicates. After bacterial lysis, the phages seek ather calls to of these phages will integraie in the host DNA and replicate along with # without Inducing any effects
infect Somelimes, when the extracellular phage concentration is very high, phages will not lyse the cell {tem perate phages). The virus remaina dormant until the conditions allow i to become active, replicate
immediately but rather wait for the adequate conditions {phage inhibition}. and hyse the call

Lysogenic cycle

Infection of the cell
1]

Prophagea

-Erasnms+




Chapter 53 Ecological role of !
bacteriophages

Bacteriophages affect our lives in ways we never imagined, from a global scale to regulating the

nalural bacleda in your gul. Just lke the vin-yang, bacledia and their viruses form a carefully balanced
equdibricm

Global role Role in the body Consequences in industry

:;';?w bl Supragingval plaque
L o 1,300

30,000 30,000
Buccal mucosa
Bog
0,000

Faeces (distal

gut)

4,000

/00,000 Posterior fornix
300
10,0040

10,000,000,000,000,000,000,000,000,000,000 {10
phages are present on Earth.

It's estimated that 20-50% of all hacterla are kiled by
phages every day, keeping the bacterial numbers “in
check”.

Cheese production is dependent on lactic acid bacteria to
ferment the mik. Phages that kil these fermentor cuffure
bacteria cause significant losses in cheese production.

B e oos ...




Chapter 54 Viruses of Archaea !

The evolutionary history of our world reveats three distinct lines of descent: the Eukarya (sucaryotes), Al of these are predated by viruses. In case of the Archaps-infecting viruses, an enormous
Bacteria and the Archaea. Archaea are single cell erganisms which are feund in many enviranments, merphaological and biological diversity can be found in the ecological niches where Archaea and their
including extreme emaronments. viruses are found. Archaeal viuses have been found In very extreme envirenments including hol-water

aprings (thermophilic], high salt {(halophilic] and acidic (acidophilic] lakes.

Families of Archae

-Erasrnus+




Chapter 55 Using bacteriophages 1
to control bacteria :

Bacteriophages as a tool to combat bacterial infections. With the rise in antibiolic resistance, Phages tend to be mare successful than antibicdics where there is a biofilm covered by a
scientists are re-evalualing sirictly lvtic phages and their potential to combal bacterial pathogens in polysaccharide Eyer, which antibiotics typically cannot penefrate.

various fislds. This is caliad “phage ﬁﬂl"&ﬂly". for hurmans and animals, and “blocontrel”, whan the

target host of a phage Is nat an animal.

Applications of phages in phage therapy and biocontrol

“I saw that the broth culture, which the night
before had been very turbid was perfectly clear:
all the bacteria had vanished... | understood:
what causes my spots was in fact an invisible
microbe, a filterable virus, but a virus parasitic on
bacteria.

If this is true, dysentery bacilli in the sick man will

-Erasm-us+




Section IX: Virus Biotechnology

Chapter 56: Biotechnological application of phages

Chapter 57: Application of viruses in genetic engineering



Chapter 56 Applications o

A
Due to their easy manipulation and production, phages have been the study model for several cellular Phages have been proposed as delivery vehicles for protein and DNAvaccines and for gene therapy;
oracesses, including the recognition that DA carries the heraditable information. In recent years it has for the delection of pathogenic bacteria; and as tools for screening libraries of prateins, peptides or
been recogrized that bacteriophages have several polential applications in the modem biatechnology antibodies, Soma racent exparim ants anticipate a wide array al blatechnological uses of phages in the
induatry. future.
Bacteriophages in diagnostics Bacteriophages in the lab Bacteriophages in the industry
T2 Phage with i
radicacive Do - Frofein coat in .

soluition o s '

Virus infects bacteria Phage D& in E. colf

Detaction
mechanism

L
Phage tail protein

Bacteria in meat
product

-Era';nw*s+



Chapter 57 Applications of viruses

in genetic engineering o
The intreduction of (foreign) DMA into animal/plant cell lines can efliciently and easily be deliverad by SOME DEFINITIONS:
wiruses, though some risks exist. In fiction, these risks tend to be exagerated but make nice #  Transduction : horizontal DNAtransfer using a vires Infection mechanism,
enterainment. = Harizontal gene tranafer; transfer of genes batwean organizms in a manner other than the
The chalce of wiral vector systems depends on the target celis, the Iransient/stable proteln expression traditional reproduction, I can be achisved in vitre (el cullures ) or in vive (gene therapy

af the foreign gene. applications].

Steps for transferring a specific gene into a cell

! Viral genome

Target cell

+ — —

-

Geane of interast

Adanaviug ) Wiral packaging
Retrovirus Mirus-derived veclor High-titer packaged
Baculowirug retroviral particles
Virus Systems Transduction

-Eraqnms-a-




Check your knowledge

Section |: Basic Virology Section VI: Plant Viruses

Section |I: Diagnosis in Virology Section VIl: Food virology

Section Ill: Emerging viral diseases Section VllI: Prokaryotic Viruses and their Applications

Section IV: Clinical Virclogy Snetion IX: Vine Blotschnology

Section V: Animal viruses

- Erasmiis+




Seroconversion is

the presence of T-lymphocytes in blood
the significant increase of the specific antibody titre
the presence of immunoglobulins in blood

the transformation of blood into serum



Viruses may be observed with the light microscope

True

False



Which virus life-cycle step is inhibited by the drug
‘“Amantadine” used in cases of Influenza infection

Uncoating

Release of progeny viruses
Entry

Replication



Interferon is a molecule which protects cells from viral
infection.

False

True



Persistent infections may be

chronic or latent
acute
latent

chronic



Influenza viruses evolve through

Reassortment and mutations
Reassortment only
Mutations only

Recombination only



Which of the following would you choose to test the
immune response induced by a virus?

Primary cultures
Experimental animals
Chick embryo

Continuous cell lines



Which of the following are signal transducing molecules in
the pathway of Systemic Acquired Resistance - SAR?

Salicylic acids
Jasmonic acids
Ethyl alcohols
Immunoglobulins G



According to the Baltimore classification, to which group
does the rabies virus belong?

Group |

Group Il
Group |l
Group V



To escape host defences, some viruses produce false
cytokines and false cytokine-receptors:

False

True



Seroconversion is

the presence of T-lymphocytes in blood
the significant increase of the specific antibody titre
the presence of immunoglobulins in blood

the transformation of blood into serum




Viruses may be observed with the light microscope

True

False



Which virus life-cycle step is inhibited by the drug
‘“Amantadine” used in cases of Influenza infection

Uncoating

Release of progeny viruses
Entry

Replication



Interferon is a molecule which protects cells from viral
infection.

False

True



Interferon is a molecule which protects cells from viral
infection.

False

True



Influenza viruses evolve through

Reassortment and mutations
Reassortment only
Mutations only

Recombination only



Which of the following would you choose to test the
immune response induced by a virus?

Primary cultures
Experimental animals
Chick embryo

Continuous cell lines



Which of the following are signal transducing molecules in
the pathway of Systemic Acquired Resistance - SAR?

Salicylic acids
Jasmonic acids
Ethyl alcohols

Immunoglobulins G



According to the Baltimore classification, to which group
does the rabies virus belong?

Group |

Group Il
Group |l
Group V



To escape host defences, some viruses produce false
cytokines and false cytokine-receptors:

False

True



Which is the sample of choice to detect specific antibodies
against a virus?

Any of them
Serum
Faeces

A small sample of tissue



Direct diagnosis of a viral infection may be done by
detecting:

The virus itself
Viral nucleic acid
Viral antigens

All of them



Unscramble the letters IUVOTNLZACAIO so spell a
type of physical alteration that virus cause when

replicate in cells



Which is the immunological assay most routinely used in
labs to identify and quantify antiviral antibodies in serum?

Western blot

Serum (virus) neutralization
ELISA

Hemagglutination inhibition assay (HIA)



When viruses replicate in cells, they produce alterations
evident with the microscope or even by the naked eye. This
constitutes the cytopathic effect

True

False



Specimens for virus detection can be obtained:

Both of them
From the routes it uses for spreading
From tissues and target organs where the virus replicates (disease sites)

None of them



e Papilloma virus
Canine distemper virus

Influenza virus

* Urine
Skin

+ [racheal exudate



Which one of the following statements about PCR is
wrong:

A PCR program typically consists of 100-200 cycles
The PCR reaction consists of: target DNA/Primers/dNTPs/buffer/DNA polymerase
The main advantages are its sensitivity and reproducibility

The main disadvantage is the risk of cross-contamination



A coloured line ar dot appears in the detection zone

= Sarrple resacks vilh e dral anligen and Bleled aolibodie: i the clenicee

Step 1
Step2

Sample is added on a sample well

= Sampla flows through a mambrana filter or porows strip insice the davica

Step 3
Step 4




The Next Generation Sequencing (NGS) technique
requires the construction of a DNA library.

False

True



Which is the sample of choice to detect specific antibodies
against a virus?

Any of them
Serum
Faeces

A small sample of tissue



Direct diagnosis of a viral infection may be done by
detecting:

The virus itself
Viral nucleic acid
Viral antigens

All of them



Unscramble the letters IUVOTNLZACAIO so spell a
type of physical alteration that virus cause when
replicate in cells

Lorresct Bospons

VACUOLIZATION



Which is the immunological assay most routinely used in
labs to identify and quantify antiviral antibodies in serum?

Western blot

Serum (virus) neutralization
ELISA

Hemagglutination inhibition assay (HIA)



When viruses replicate in cells, they produce alterations
evident with the microscope or even by the naked eye. This
constitutes the cytopathic effect

True

False



Specimens for virus detection can be obtained:

Both of them
From the routes it uses for spreading
From tissues and target organs where the virus replicates (disease sites)

None of them



e Papilloma virus

‘Canine distemper virus

nfluenza virus

Skin
"o Urine

" e Tracheal exudate



Which one of the following statements about PCR is
wrong:

A PCR program typically consists of 100-200 cycles
The PCR reaction consists of: target DNA/Primers/dNTPs/buffer/DNA polymerase
The main advantages are its sensitivity and reproducibility

The main disadvantage is the risk of cross-contamination



= Sample flows through & marmbrana filter or porows strip inside the device




The Next Generation Sequencing (NGS) technique
requires the construction of a DNA library.

False

True



Which one of the following statements about PCR is
wrong:

A PCR program typically consists of 100-200 cycles
The main advantages are its sensitivity and reproducibility
The PCR reaction consists of: target DNA/Primers/dNTPs/buffer/DNA polymerase

The main disadvantage is the risk of cross-contamination



Specimens for virus detection can be obtained:

Both of them
From tissues and target organs where the virus replicates (disease sites)
None of them

From the routes it uses for spreading



Which is primary mosquito vector of dengue virus?

Aedes aegypti
Aedes albopictus

Culex pipiens



Secondary infection with a different dengue virus serotype
may result in Dengue haemorrhagic fever?

False

True



The Next Generation Sequencing (NGS) technique
requires the construction of a DNA library.

False

True



Ebolavirus can be spread from an infected person to
another person by contact with sweat:

True

False



Camels are thought to be carriers of the virus:

False

True



The avian influenza strain is known as:

H3N2
H7N9
H1N1
H5N1



Fill in the blank: MERS is an acronym for: Middle East ......
.......... Syndrome

Resuscitation
Respiratory
Rectal

Renal



Ebolavirus belongs to the family:

Flaviviridae
Rhabdoviridae
Filoviridae

Togaviridae



Which one of the following statements about PCR is
wrong:

A PCR program typically consists of 100-200 cycles
The main advantages are its sensitivity and reproducibility
The PCR reaction consists of: target DNA/Primers/dNTPs/buffer/DNA polymerase

The main disadvantage is the risk of cross-contamination



Specimens for virus detection can be obtained:

Both of them
From tissues and target organs where the virus replicates (disease sites)
None of them

From the routes it uses for spreading



Which is primary mosquito vector of dengue virus?

Aedes aegypti
Aedes albopictus

Culex pipiens



Secondary infection with a different dengue virus serotype
may result in Dengue haemorrhagic fever?

False

True



The Next Generation Sequencing (NGS) technique
requires the construction of a DNA library.

False

True



Ebolavirus can be spread from an infected person to
another person by contact with sweat:

True

False



Camels are thought to be carriers of the virus:

False

True



The avian influenza strain is known as:

H3N2
H7N9
H1N1
H5N1



Fill in the blank: MERS is an acronym for: Middle East ......
.......... Syndrome

Resuscitation
Respiratory
Rectal

Renal



Ebolavirus belongs to the family:

Flaviviridae
Rhabdoviridae
Filoviridae

Togaviridae



When is the immune system impaired?

congenital or acquired defects of immune cells
Malnutrition

chronic diseases

Aging

all the above



The cause of multiple sclerosis, an autoimmune
neurodegenerative disease, is likely to be due to:

activation of some endogenous retroviruses
viral factors from some herpesviruses
all the above

genetic factors



Viruses that are transmitted from person-to person by the
oral-fecal route are generally poorly resistant to
inactivation:

False

True



Lesions of the oral mucosa of immunocompromised
patients may be caused by

All the above

Human Herpesvirus 8
EBV herpesvirus
Varicella-zoster herpesvirus

Cytomegalovirus



Microcephaly and other congenital malformations may
occur when a pregnant woman is newly infected by:

Cytomegalovirus
Zika virus

Herpes simplex virus
Rubella virus

All the above



Encephalitis resulting from infection with Rabies virus is
100% lethal. Rabies virus transmission occurs through
contact of skin lesions or mucosas with:

all the above
feces of infected animals
saliva of infected animals

urines of infected animals



CCHFv is a member of the flaviviridae?

True

False



Growp | couble-siranded DA, (de0NA)

Growp Il single-stranded DA (=aDfdA)
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Fill in the blank: CCHF virus must be handledina .........
....Laboratory

Biosafety Level (BSL) 3
Biosafety Level (BSL) 2
Biosafety Level (BSL) 4



“HIV infects preferentially lymphocytes,
monocytes/macrophages and dendritic cells, that are
essential for immune defense”. Fill in the blank:

CDB8-positive
CD4-positive

Natural killer



When is the immune system impaired?

congenital or acquired defects of immune cells
Malnutrition

chronic diseases

Aging

all the above



The cause of multiple sclerosis, an autoimmune
neurodegenerative disease, is likely to be due to:

activation of some endogenous retroviruses
viral factors from some herpesviruses
all the above

genetic factors



Viruses that are transmitted from person-to person by the
oral-fecal route are generally poorly resistant to
inactivation:

False

True



Lesions of the oral mucosa of immunocompromised
patients may be caused by

All the above

Human Herpesvirus 8
EBV herpesvirus
Varicella-zoster herpesvirus

Cytomegalovirus



Microcephaly and other congenital malformations may
occur when a pregnant woman is newly infected by:

Cytomegalovirus
Zika virus

Herpes simplex virus
Rubella virus

All the above



Encephalitis resulting from infection with Rabies virus is
100% lethal. Rabies virus transmission occurs through
contact of skin lesions or mucosas with:

all the above
feces of infected animals
saliva of infected animals

urines of infected animals



CCHFv is a member of the flaviviridae?

True

False
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Fill in the blank: CCHF virus must be handledina .........
....Laboratory

Biosafety Level (BSL) 3
Biosafety Level (BSL) 2
Biosafety Level (BSL) 4



“HIV infects preferentially lymphocytes,
monocytes/macrophages and dendritic cells, that are
essential for immune defense”. Fill in the blank:

CDB8-positive
CD4-positive

Natural killer



Feline Panleukopenia virus (FPL) is a non-enveloped,
icosaedral, small and very stable virus classified into the
family viruses Herpesviridae

Parvoviridae
Coronaviridae

Reoviridae



What type of genome do circovirus have?

Double-stranded circular DNA
Single-stranded circular DNA
Single-stranded circular RNA
Single-stranded linear DNA



The transmission of Canine Parvovirus (CP) is by:

Infected aerosol droplets
Faecal-oral route
Faecal-oral route and Maternal-foetal transmission

Maternal-foetal transmission



Feline panleukopenia (also called feline "distemper,") is a

highly contagious viral disease of cats; the medical
prevention consist:

Vaccines included in all core vaccination protocols
Programs for genetic resistance in catteries
Use of detergents and disinfectants

Vaccination is not recommended



Which poxvirus may affect rabbits and rodents?

Myxoma virus
All the other options
Rabbit (Shope) Fibroma virus

Ectromelia virus



Which of these animals is not susceptible to foot and
mouth disease virus?

Cattle
Sheep and goat

Horse

Pig



Which of the following diseases is considered a zoonosis
having pigs as reservoirs

Nipah

Porcine influenza A
Hepatitis E

All the other options



Fill in the blank: The main organ affected in
disease is the bursa of Fabricious

Infectious laryngotracheitis
Marek's
Psittacine beak and feather

Gumboro




Equine herpes virus-1 (EHV-1) only produces a respiratory
disease (rhinopneumonitis).

False

True



For which of the following diseases are commercial
vaccines available?

All the other options
Bluetongue
Scrapie

Maedi-Visna



Feline Panleukopenia virus (FPL) is a non-enveloped,
icosaedral, small and very stable virus classified into the
family viruses Herpesviridae

Parvoviridae
Coronaviridae

Reoviridae



What type of genome do circovirus have?

Double-stranded circular DNA
Single-stranded circular DNA
Single-stranded circular RNA
Single-stranded linear DNA



The transmission of Canine Parvovirus (CP) is by:

Infected aerosol droplets
Faecal-oral route
Faecal-oral route and Maternal-foetal transmission

Maternal-foetal transmission



Feline panleukopenia (also called feline "distemper,”) is a

highly contagious viral disease of cats; the medical
prevention consist:

Vaccines included in all core vaccination protocols
Programs for genetic resistance in catteries
Use of detergents and disinfectants

Vaccination is not recommended



Which poxvirus may affect rabbits and rodents?

Myxoma virus
All the other options
Rabbit (Shope) Fibroma virus

Ectromelia virus



Which of these animals is not susceptible to foot and
mouth disease virus?

Cattle
Sheep and goat

Horse

Pig



Which of the following diseases is considered a zoonosis
having pigs as reservoirs

Nipah

Porcine influenza A
Hepatitis E

All the other options



Fill in the blank: The main organ affected in
disease is the bursa of Fabricious

Infectious laryngotracheitis

Marek's

Psittacine beak and feather

Gumboro




Equine herpes virus-1 (EHV-1) only produces a respiratory
disease (rhinopneumonitis).

False

True



For which of the following diseases are commercial
vaccines available?

All the other options
Bluetongue

Scrapie
Maedi-Visna



Infection from mother plants to offspring ( called vertical
transmission) is connected with:

All answersare correct

Division of infected plants

- Using natural plant organs (bulbs, cuttings) from infected plants for vegetative
propagation

Using infected seeds



Transmission of Tobacco mosaic virus by seeds is
connected with:

Presence of TMV virions in infected pollen
Presence of TMV virions in the embryo
Presence of TMV virions in the seed-coat

'Presence of TMV virions on the seed surface



The most important method used for virus control in plant
production is:

Removal of all infected plants
Solarization of infected plants
Chemical control of plant viruses by fungicides

Virus-free starting materials



Fill in the blank: Plant virus transmission by seeds occurs in
about % of plant viruses

100
20
o0
0.5



What may be encoded during the replication of +ssRNA
vmgses?

per components (HC proteins)
Movement proteins
All answersare correct

Coat proteins



Plant viruses could be transmitted long distances by:

Birds
Fishes
Rodents
Aphids



Tomato spotted wilt virus:

Acquisition of virus is possible only by the first larval instar

|s transmitted by the trips

All answers are correct

It is a propagative virus able to replicate in both plant and the vectors cells



The positive-stranded RNAs of plant viruses are
characterized by:

Acting as messenger RNAs
Using reverse transcriptase at the beginning of their replication
Using cellular DNA polymerase for their replication

Using reverse helicase to form dsRNA



To prevent the spread of plant viruses in crops we should:

Use filters that prevent the passage of the virus
Control the vectors
Use virucides

Not touch the plants



Circulative, propagative viruses can:

Replicate in plant and in their vector cells
As non-persistent viruses they cannot replicate in the vector cells
Replicate only in their vector cells

Replicate only in plant cells



Infection from mother plants to offspring ( called vertical
transmission) is connected with:

All answersare correct

Division of infected plants

Using natural plant organs (bulbs, cuttings) from infected plants for vegetative
propagation

“Using infected seeds



Transmission of Tobacco mosaic virus by seeds is
connected with:

Presence of TMV virions in infected pollen
Presence of TMV virions in the embryo
Presence of TMV virions in the seed-coat

Presence of TMV virions on the seed surface



The most important method used for virus control in plant
production is:

Removal of all infected plants
Solarization of infected plants
Chemical control of plant viruses by fungicides

Virus-free starting materials



Fill in the blank: Plant virus transmission by seeds occurs in
about % of plant viruses

100
20
50
0.5



What may be encoded during the replication of +ssRNA
vmgses?

per components (HC proteins)
Movement proteins
All answersare correct

Coat proteins



Plant viruses could be transmitted long distances by:

Birds
Fishes
Rodents
Aphids



Tomato spotted wilt virus:

Acquisition of virus is possible only by the first larval instar
Is transmitted by the trips

All answers are correct

It is a propagative virus able to replicate in both plant and the vectors cells



The positive-stranded RNAs of plant viruses are
characterized by:

Acting as messenger RNASs
Using reverse transcriptase at the beginning of their replication

Using cellular DNA polymerase for their replication

Using reverse helicase to form dsRNA



To prevent the spread of plant viruses in crops we should:

Use filters that prevent the passage of the virus
Control the vectors
Use virucides

Not touch the plants



Circulative, propagative viruses can:

Replicate in plant and in their vector cells
As non-persistent viruses they cannot replicate in the vector cells
Replicate only in their vector cells

Replicate only in plant cells



The hands of at least 14 people could be contaminated
with viruses by touching a polluted door handle.

True

False



Foodborne viruses might develop resistance to high
pressure processing.

False

True



How long HAV maintains infectivity in manure and
biosolids?

Minutes
Hours
Months

Seconds



The food most frequently associated with foodborne viral
outbreaks is

Molluscan shellfish
Fresh produce
All answersare correct

Ready-to-eat



Which of the foodborne viruses are of the greatest public
health concern?

Norovirus and hepatitis A virus
Feline calicivirus and hepatitis B virus

Sapovirus and hepatitis C virus



When preparing shellfish it is important that internal
temperature reaches

82°C
76°C
90°C
70°C



Viruses multiply in food.

True

False



Which of hepatitis viruses is zoonotic?

O m W >



Fill in the blank: Transmission of hepatitis Is usually
by the fecal-oral route.

D

B
A
C



Pasteurization temperatures are sufficient to inactivate
NOroviruses.

False

True



The hands of at least 14 people could be contaminated
with viruses by touching a polluted door handle.

True

False



Foodborne viruses might develop resistance to high
pressure processing.

False

True



How long HAV maintains infectivity in manure and
biosolids?

Minutes
Hours
Months

Seconds



The food most frequently associated with foodborne viral
outbreaks is

Molluscan shellfish
Fresh produce
All answersare correct

Ready-to-eat



Which of the foodborne viruses are of the greatest public
health concern?

Norovirus and hepatitis A virus
Feline calicivirus and hepatitis B virus

Sapovirus and hepatitis C virus



When preparing shellfish it is important that internal
temperature reaches

82°C
76°C
90°C
70°C



Viruses multiply in food.

True

False



Which of hepatitis viruses is zoonotic?

O mMm W >



Fill in the blank: Transmission of hepatitis IS usually
by the fecal-oral route.

D

B
A
C



Pasteurization temperatures are sufficient to inactivate
NOroviruses.

False

True



To release progeny phage, cell wall degrading proteins of
the bacteria destroy the cell

True

False



Archaeal viruses are principally classified based on their
morphology

True

False



The family of Ampullaviridae groups bacterial viruses

True

False



The human gut has more bacterial cells than the total
number of human cells

True

False



Bacteriophage-derived enzymes called endolysins can be
used to kill bacteria

True

False



Archaeal viruses can be found in acidic lakes

True

False



Prophages can endow beneficial properties to/for the
bacterial host

True

False



Siphoviridae members include bacterial viruses with a
long-contractile tail

True

False



In tailed phages, the tail fibers propel the virus in water

True

False



The principal components of bacterial virus particles
iInclude DNA and proteins

True

False



To release progeny phage, cell wall degrading proteins of
the bacteria destroy the cell

True

False



Archaeal viruses are principally classified based on their
morphology

True

False



The family of Ampullaviridae groups bacterial viruses

True

False



The human gut has more bacterial cells than the total
number of human cells

True

False



Bacteriophage-derived enzymes called endolysins can be
used to kill bacteria

True

False



Archaeal viruses can be found in acidic lakes

True

False



Prophages can endow beneficial properties to/for the
bacterial host

True

False



Siphoviridae members include bacterial viruses with a
long-contractile tail

True

False



In tailed phages, the tail fibers propel the virus in water

True

False



The principal components of bacterial virus particles
iInclude DNA and proteins

True

False



Phages can be engineered as biological batteries

True

False



Phage typing is an old technique to identify bacteria

True

False



A viral vector system always gives a strong expression of a
foreign gene

True

False



Phage experiments proved proteins encode the hereditary
traits

True

False



The ethical debate of creating genetically modified
organisms (GMOs) using viruses has been settled forever

True

False



Adenoviruses can be used to transfer foreign genes into
eukaryotic cells

True

False



Transduction is a DNA transfer mechanism based on virus
infection

True

False



Viral packaging allows transduction into the host cell

True

False



Phage display is a lab technique to expose proteins on the
surface of bacterial viruses

True

False



Talil proteins from bacterial viruses are highly specific in
recognizing bacteria

True

False



Phages can be engineered as biological batteries

True

False



Phage typing is an old technique to identify bacteria

True

False



A viral vector system always gives a strong expression of a
foreign gene

True

False



Phage experiments proved proteins encode the hereditary
traits

True

False



The ethical debate of creating genetically modified
organisms (GMOs) using viruses has been settled forever

True

False



Adenoviruses can be used to transfer foreign genes into
eukaryotic cells

True

False



Transduction is a DNA transfer mechanism based on virus
infection

True

False



Viral packaging allows transduction into the host cell

True

False



Phage display is a lab technique to expose proteins on the
surface of bacterial viruses

True

False



Tail proteins from bacterial viruses are highly specific in
recognizing bacteria

True

False
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