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Viry
m nebunéecneé Ci podbunécné organismy
(nebo zivotni formy)
m infekcni agens

m vnitrobunécni parazité na genetické urovni
(zavisli na proteosyntetickem aparatu
hostitele, ribozomu)

® rozmnozovani syntézou jednotlivych slozek
(ne delenim)

m zralé virové castice obsahuji jen jediny typ
nukleove kyseliny



Bacteria

Mycoplasma

Rickettsia
Chlamydia
Viruses

Srovnani bakterii a virt

Growth on
artificial
media

Yes
Yes
No
No
No

Division
by binary
fission

Whether
they have
both DNA
and RNA

Whether
they have
ribosomes

Whether
they
have mur
amic acid

Their
sensitivity
to
antibiotics




http://pathmicro.med.sc.edu/mhunt/intro-vir.htm

http://en.wikipedia.org/wiki/Virus classification

http://www.cfsph.iastate.edu/BRM/resources/Disinfectants/VirusFamilyTable.pdf

http://www.mcb.uct.ac.za/tutorial/classif.htm# Introduction

http://www.ias.ac.in/meetings/myrmeet/15mym talks/dchattopadhyay/imgi4.html

http://faculty.ccbcmd.edu/courses/bio141/lecquide/unit3/viruses/classvir.html



http://pathmicro.med.sc.edu/mhunt/intro-vir.htm
http://pathmicro.med.sc.edu/mhunt/intro-vir.htm
http://pathmicro.med.sc.edu/mhunt/intro-vir.htm
http://en.wikipedia.org/wiki/Virus_classification
http://www.cfsph.iastate.edu/BRM/resources/Disinfectants/VirusFamilyTable.pdf
http://www.mcb.uct.ac.za/tutorial/classif.htm
http://www.ias.ac.in/meetings/myrmeet/15mym_talks/dchattopadhyay/img14.html
http://faculty.ccbcmd.edu/courses/bio141/lecguide/unit3/viruses/classvir.html

Prepis genetické informace virt

Most bactenophages
Papovaviruses
Adenoviruses
Herpesviruses

Double-stranded (+/-) DNA

(+) RNA —=(-) RNA L (<) RMNA
\ / Orthomyxovirnuses

Plicornaviruses :
Togaviruses (+) RNA Fil'ﬂm!h'l‘_:"'-"li'll 585
Coronaviruses (viral mRMNA ) Rhabdoviruses

‘ N

(+) RNA— (-) DNA /

— & [+/-) DNA
Retroviruses Double-stranded (+/-) RA  Phage M13
Reoviruses Farv oviruses

(+/-) DNA =— (+) or (-] DNA




Pldvod

m teorie paralelni
m regresivni
m celularni

m http://library.thinkquest.org/26802/origin.
html



Plvod virti — pokr.

Regresivni teorie

Viry vznikly z volné Zijicich organismd, jako bakterie — postupné ztratili genetickou
informaci — stali se zavisli na svém hostiteli — ten nahradil funkce, které oni ztratili
(intracelularni parazite, organely; ale neni rRNA, neni meziclanek mezi chlamidiemi,
ostatni skupiny maji DNA genom — jak vznikly RNA viry, jak vznikly virové obaly)

Celularni teorie
Viry vznikly z hostitelské DNA nebo RNA - ziskala schopnost samostatné replikace

(i vyvoje) nezavisle na hostitelské bunce, ale paraziticky zivot

Paralelni teorie
Vznik a vyvoj z nejprimitivnéjsich molekul schopnych sebereplikace — nékteré se

vyvinuly v bunky, jiné se zabalily do virovych Castic, které se vyvijely spolecné
s burikami a parazitovaly na nich.




Déleni dle hostitele

m rostlinné

m zivocisné (viry hmyzu)

m bakteriofagy (cyanofagy)
m mykoviry



Struktura virionu

m nukleokapsid

— symetricky — ikosaedralni (dvacetisten),
helikalni, binarni symetrie

— asymetricky

m obal (u obalenych virll) — zpravidla tvoren
membranovymi strukturami hostit. bunky
(jadro, cytoplasmaticka membrana) ale s
virovymi proteiny



Struktura virove partik
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Obalené a neobalené viry se lisi svou
odolnosti k zevnhim podminkam.

m Neobalené viry jsou relativné odolne k zevnim
podminkam, jsou vétSinou rezistentni k éteru a tukovym
rozpoustédlim. Jejich prenos se uskuteCnuje primym
kontaktem se zdrojem nakazy, prostiednictvim
kontaminovanych predmétu, vody nebo potravin.
Neobalené viry nejsou vétSinou inaktivovany kyselym
pH Zaludku.

® Obalené viry jsou citlivéjsi vici fyzikdlnim a
chemickym vlivum. Jsou inaktivovany éterem, tukovymi
rozpoustédly a kyselym pH, z tohoto divodu nepronikaji
do dolnich partii GIT.



Velikost a tvar

m Zivodigné viry — 18 nm (Parvovirus) az 300 nm
(Poxvirus) — tyto dokonce viditelné ve svetelném
mikroskopu
— tvar predevsim kulovity

m Rostlinné viry - prevazneé tycCinkovité (helikalni
symetrie)

— 160 nm (Hordeivirus) — 2000 nm (Closterovirus)

m Bakteriofagy - bicCikaté, bezbicikaté nebo vilaknite,
komplexni symetrie
— 20-200 nm



Nukleokapsida

m Kapsida s kubickou symetrii — (Icosahedral - 20)
— pravidelny mnohostén (izometricky)

— stény kapsidu (rovnostranne trojuhelniky) — z 6 protorg
(hexamery, hexony) TOBACCO MOSAIC VIRUS

— vrcholy kapsidu — z 5 protomer (pentamery, pentony)

m Kapsida s helikalni symetrii
— hlavné rostlinné viry
— Sroubovice — uprostred kanalek s genetickou informaci
— protomery spojeny do diskovitych kapsomer tvorici Sroubovici

m Kapsida s binarni symetrii (komplexni) COMPLEX SYMMETRY
— hlavné bakteriofagy
— hlava (s gen.info)— kubicka symetrie,
— bicik — zavitnicova symetrie

POXVIRUS FAMILY




S BASIC TYPES OF VIRAL SYMMETRY
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Ikozahedralni symetrie

kapsidy
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Komplexni symetrie

m Nelze zaradit do
predchazejicich dvou
kategorii

m Slozita struktura

m Poxviry
m Retroviry




Obal

m vnitrni protein (M-protein) — vyznamné pri
sestavovani virove castice

m zevni lipoproteinovy (fosfolipidovy)
komplex
— glykoproteiny — prilnuti, prtnik do bunky
— peplomery



Adenovirus

neobaleny, ikosaedralni

kapsid z 252 priblizné kulovitych kapsomer, 240 Sesticlennych a 12 pentamer (na
vrcholech), "penton fibre"




Herpesviry

m 12 pentamer a 150
hexamer

m obalené

m glykoproteiny
kodované virem —

patagl b 8. ;
.

5-fold axis




Mature HIV

o

SARS
Severe Acute Respiratory Syndrome

http://www.virology.net/Big_Virology/BVretro.html



Helikalni symetrie

m virus vztekliny
(rhabdoviry)

B paramyxoviry

envstope () glyceprotin

matrix (M) pratein

muclsaeapaid (N profein
on



Komplexni symetrie

m bakteriofagy
m T4

Head
DNA

I:I l collar

Protein

Long Tail .
Fibres

3D


http://www.ncbi.nlm.nih.gov/ICTVdb/ICTVdB/em_t4.gif
http://www.dform.com/projects/t4/virus.html

Genom

m ds DNA (neni u rostlin, s vyjimkou Caulomoviru)

m ss DNA (Zivocisné viry — linearni, bakteriofagy —
kruznicova)

m ds RNA (charakteristicka je segmentace genomu
— ulozeny ve spolecném kapsidu)

m ss RNA (Casta segmentace — u rostlinnych virll
segmenty v oddélenych kapsidech — infekce
mozna pouze po proniknuti vSech casti)

m velikost 10° — 10° daltont

Virovy genom obsahuje od nékolika malo gent (virus tabakové mozaiky
ma pouhé 3 geny-6400 bp) az po nékolik tisic (genom mimivirl obsahuje 1260
gend, tj. dvakrat vice nez nejjednodussi bakterie).



Zivotni cyklus

m Adsorpce na hostitelskou bunku

— prlpOJenl vazebnych mist virt ke specifickym
receptorfim hostitelské buriky

— vazebné misto — napfr. bilkoviny na hrotech kapsid(
(neobalené viry) nebo na vyrdstcich (obalené viry);
prip. bazalni desticka biciku (bakteriofagy)

— receptory — hlavné lipoproteiny a glykoproteiny na
povrchu bunek
m  Penetrace do bunky

m  Reprodukce viru (syntéza bilkovin; replikace
genomu; maturace a eluce virionl)




Zivotni cyklus

(MATURATION)

[nTTAEHHEHTj

MEMTRANE

" ASSEMBLY }

GENE EXPRESSION|




Zivotni cyklus — pokr.

m Penelrace
m vstup viru do bunky
m obalené viry — splyvani obalu s membranou

m neobalene viry — viropexe (pinocytdza, podobna
fagocytoze)

m bakteriofagy — obal zlistane na povrchu, do
bunky pronikne pouze nukleova kyselina

m rostlinné viry — prlinik po mechanickém poruseni
bunécné stény (napr. prenasecem)



Penetrace

(a) Direct penetration by naked viruses

Capsid

Nucleic
acid
Receptor

(b) Enveloped virus fusing with plasma membrane
Nucleic
acid

Nucleic . 5 S SEEOR > s
acid Capsid
Envelope

(c) Entry of enveloped virus by endocytosis




Replikace virove NK

* Replikace NK DNA viru probiha v
bunécCném jadre (s vyjimkou poxviru,
iridoviru a asfarviru)

» Replikace NK RNA viru probiha v
cytoplazmé (s vyjimkou orthomyxoviru a
bornaviru)




Replikace — DNA viry

MRNA (vlastni nebo bunecna RNA
polymeraza)

casné proteiny (DNA polymerazy)
replikace DNA

ze dcerinnych molekul se prepisuje mRNA
pro syntézu strukturalnich proteinu



Replikace — DNA viry
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4, 0
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strand.
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(-}
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(+) RNA
(wiral mRMNA)
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— Viral
translation protein

(+)
DMNA-dependent
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Copies (-) DNA DA
stramd.
viral




Replikace — RNA viry

* malé, +ssRNA — RNA pusobi jako mRNA,
prepis do — RNA polymerazou bunky, z nej
se pak prepisuji dcerinne molekuly, ktere
zaroven slouzi jako mRNA

* velké RNA viry — RNA polymeraza viru
prepise — do + mRNA



Replikace — dsRNA viry

), ) (+)
dsRMNA RMNA-dependent
- RMNA polymerase viral
sl - translation i
genome transcription protein
Copies [-) RNA&
strand.

[+) RNA
{viral mENA)

dsRMA

wiral
GeEnome




Replikace — ssRNA viry

(+) RNA
A (+) (+) {hlllfil mRNA)
RMA-dependent -
i vira

RNA polymerase Sieai wiral 55 (+) mpmi"

transcription translation protein genome RMA

Copies (-] RMA

stramd.

(+) RNA
viral mRMNA)
+
(-) (+)
RNA-dependent ] RMA-dependent
ss {+) RNA polymerase :IEH{: ":_IE"H RNA polymerase . 5;'};}
e Copies (+) RNA g Copies (-) RNA
stramd. strand.
_ viral
viral s opiar




Retroviry

m Reverzni transkriptaza (prepis RNA viru do
DNA, ktera se zacleni do geonomu bunky)

m Onkoviry — nadoroveé bujeni
m Geny gag, pol, env, eventualné i v-onc

(The gag gene provides the basic physical
infrastructure of the virus, and pol provides the
basic mechanism by which retroviruses reproduce;
A v-onc gene confers upon a virus the ability to
transform a certain type of host cell. )



Replikace - (+) RNA Retroviry

(*] (-)
55 (+)
RNA-dependent
RNA DNA polymerase
viral
genome Copies (+) RNA
strand
ss (4
DMA
i+) RMNA
(viral mRMNA}
(+) (+), )
DNA -dependent
viral RMNA polymerase
protein  onclation tranmscripticn
Copies (=) DRN&
strand.
(+)
dsDMNA
55 [+) DNA-dependent intermed iate
RMNA RNA polymerase
viral Copiles (<) DNA
strand.

genome




Uvolneni viru z hostitelské bunky

* lyze — vetsinou neobalene viry
* vznik pupenu — vetsinou obalene viry



Plasma
membrane

Neuraminidase

Hemagglutinin

e‘ Figure 18.8 Release of Influenza Virus by Plasma Membrane Budding. First, viral

are inserted into the host plasma membrane. Then the nucleocapsid approaches the inner surface of the membrane and binds to it. At the sa
viral proteins collect at the site and host membrane proteins are excluded. Finally, the plasma membrane buds
envelope and release the mature virion.

envelope proteins (hemagglutinin and neurami

to simultaneously form the vi




Zivotni cyklus fagQ

m virulentni fagy
m temperované fagy

m temperované fagy se zaclenuiji do
hostitelského geonomu (tzv. profag), tim
se docCasne reprodukcni proces zastavi
(lysogenizace)




Zivotni cyklus bakterialniho viru
(faga)

bunka bakterie bunka bakterie

bakterialni virovy
ChrOmOZDm o Chromozom
k uvolnéni virové
nukleové kyseliny
dochazi zfidka
(asi jednou na 1000 déleni)
y2erhunicy Q/ -
proniknuti
nukleové
/,57 IQ kyseliny faga LYZOGENNf
do buriky CYKLUS
LYTICKY CYKLUS
vytvofeni kapsid
ol?oro nuk|eo€ygh © bakterie s virovymi
kyselin faga chromozomy
= se rozmnoZuji (deli)
proiag stejné rychle jako
pomnozeni (duphkace
nukleové kyseliny faga bakterie normaini

Zivotni cyklus bakterialniho viru (faga)

http://www.dform.com/projects/t4/virus.html



Klasifikace a nazvoslovi vird

m Celed’ —viridae
mrod —virus

m druh — nejasné vymezena taxonomicka
kategorie — dynamicky se vyvijgjici
populace, vzité nazvy, nikoliv binomicka
nomenklatura

m typ nukleove kyseliny, typ polymerazy,
symetrie kapsidy, obal, misto skladani
kapsidy, citlivost k éteru



1.single-stranded DNA; naked;
polyhedral capsid

Viral family: Parvoviridae 53‘-’*‘“& "fj’
Size: 18-25nm

Examples and diseases: parvoviruses (roseola — 5. a 6. nemoc,
fetal death - Parvovirus B19 , gastroenteritis;
some depend on coinfection with adenoviruses)

Nejmensi viry, velice odolné



2. double-stranded, DNA; naked;
polyhedral capsid

Viral family: Papovaviridae; circular dsDNA

Size: 40-57nm

Examples and diseases: human papilloma viruses (HPV;
benign warts and genital warts - bradavice; genital and
rectal cancers)

Viral family: Adenoviridae; dsDNA

Size: 70-90nm
Examples and diseases: adenoviruses (see Fig. 1E)
(respiratory infections, gastroenteritis, infectious pinkeye,
rashes, meningoencephalitis)



http://faculty.ccbcmd.edu/courses/bio141/lecguide/unit3/viruses/u2fig1e.html

3. double-stranded, circular DNA; enveloped;
complex

Viral family: Poxviridae
Size: 200-350nm

Examples and diseases: smallpox virus (smallpox),
vaccinia virus (cowpox), molluscipox virus (molluscum
contagiosum-wartlike skin lesions)




4. double-stranded DNA; enveIOped
polyhedral capsid e

Viral family: Herpesviridae

Size: 150-200nm

Examples and diseases: herpes simplex 1 virus (HSV-1 most oral herpes;
herpes simplex 2 virus (HSV-2; most genital herpes), herpes simplex 6 virus
(HSV-6; roseola), varicella-zoster virus (VZV; chickenpox - plané nestovice
and shingles — pasovy opar),

Epstein-Barr virus (EBV; infectious mononucleosis and lymphomas),
cytomegalovirus (CMV; birth defects and infections of a variety of body
systems in immunosuppressed individuals)

Viral family: Hepadnaviridae

Size: 42nm
Examples and diseases: hepatitis B virus (HBV; hepatitis B and liver cancer)



5. (+)single-stranded RNA; naked;
polyhedral capsid

Viral family: picornaviridae
Size: 28-30nm

Examples and diseases:

enteroviruses (poliomyelitis — détska obrna),
rhinoviruses (most frequent cause of the common cold),
Noroviruses (gastroenteritis),

echoviruses (meningitis),

hepatitis A virus (HAV; hepatitis A)



6. (+)single-stranded RNA; enveloped;
usually a polyhedral capsid

Viral family: Togaviridae

Size: 60-70nm

Examples and diseases: arboviruses (eastern equine encephalitis, western
equine encephalitis), rubella virus (German measles) - zardénky

Viral family: Flaviviridae

Size: 40-50nm

Examples and diseases: flaviviruses (yellow fever, dengue fever,

St. Louis encephalitis), hepatitis C virus (HCV; hepatitis C) }

Viral family: Coronaviridae

Size: 80-160nm L ]
Examples and diseases: coronaviruses (upper respiratory mfectlons
and the common cold; SARS; see Fig. 1F)



http://faculty.ccbcmd.edu/courses/bio141/lecguide/unit3/viruses/u2fig1f.html

7. (-)single-stranded RNA; enveloped;
pleomorphic

Viral family: Rhabdoviridae; bullet-shaped

Size: 70-189nm
Examples and diseases: rabies virus (rabies)

Viral family: Filoviridae; long and filamentous

Size: 80-14,000nm
Examples and diseases: Ebola virus, Marburg virus (hemorrhagic fevers)

Viral family: Paramyxoviridae; pleomorphic
Size: 150-300nm

Examples and diseases: paramyxoviruses (parainfluenza, mumps - priusnice
measles virus (measles - spalnicky)


http://faculty.ccbcmd.edu/courses/bio141/lecguide/unit3/viruses/ebola.html

8. (-) strand; multiple strands of RNA; enveloped

Viral family: Orthomyxoviridae
Size: 80-200nm
Examples and diseases: influenza viruses A, B, and C (influenza)

Viral family: Bunyaviridae

Size: 90-120nm L] =
Examples and diseases: California encephalltls virus (encephalltls),

hantaviruses (Hantavirus pulmonary syndrome, Korean hemorrhagic fever;
see Fig. 1G)

Viral family: Arenaviridae

Size: 50-300nm
Examples and diseases: arenaviruses (lymphocytic choriomeningitis,
hemorrhagic fevers)


http://faculty.ccbcmd.edu/courses/bio141/lecguide/unit3/viruses/u2fig1g.html

9. produce DNA from (+) single-stranded RNA
using reverse transcriptase; enveloped;
bullet-shaped or polyhedral capsid

Size: 100-120nm

& “‘ i
Viral family: Retroviridae Ao e (8

{m FR Y g
Examples and diseases: HIV-1 and HIV-2 (HIV infection/AIDS;
see Fig. 3A); HTLV-1 and HTLV-2 (T-cell leukemia)



http://faculty.ccbcmd.edu/courses/bio141/lecguide/unit3/viruses/u2fig3a.html

10. dsRNA; naked; polyhedral capsid

Viral family: Reoviridae

Size: 60-80nm

Examples and diseases: reoviruses (mild respiratory infections
infant gastroenteritis); Colorado tick fever virus
(Colorado tick fever)



Nejvyznamnéjsi zastupci

= DNA viry

— Herpes simplex — ptivodce oparu
— Poxviry (Orthopoxvirus) — plivodce pravych nestovic; nemoc
vymycena
m RNA viry
— Ortomyxoviry — Influenzavirus A, B, C — chripka, Casté epidemie
— Paramyxovirus — ptivodce priusnic
— Pikornaviry (rod Enterovirus) — plvodce poliomyelitidy (obrna)
— Rabdoviry (rod Lyssavirus) — ptivodce vztekliny
— Retroviry (HTLV III) — péivodce AIDS
— Togaviry (rod Alphavirus) — plivodce klistové encefalitidy



PUvodci virovych hepatitid

Virus hepatitidy A RNA virus patfici do ¢eledi Picornaviridae
(HAV)

Virus hepatitidy B DNA virus patrici do ¢eledi Hepadnaviridae
(HBV)

Virus hepatitidy C RNA virus patfici do ¢eledi Flaviviridae
(HCV)

Virus hepatitidy D replikace viru je autonomni, ale prenos je
(HDV) zavisly na HBV

Virus hepatitidy E  RNA wvirus, patfici do cCeledi zatim bez
(HEV) oficialniho nazvu




Onkoviry

m 1. aktivace proto-onkogend{ bunécného ptivodu
(integraci do bunécného genomu)

m 2. onkogeny nadorovych DNA virll — onkoproteiny, vazba
produktd virovych genll na tumor suprimujici proteiny,

napr. p53

EBV — Burkitttv lymfom a nasofaryngealni karcinom

virus hepatitidy B —
papilomaviry — cervi
retroviry — virus lids
virus hepatitidy C

hepatocelularni karcinom
kalni karcinom

ké T-bunécné leukemie HTLV 1



Viry rostlinné

m virus tabakové mozaiky (RNA)
— projev: svetlé, ostre

ohranicené skvrny na listech,
hl. v okoli cévnich svazkd.
Prenos: mechanicky, hmyzem
sajicim rost. Stavy a
vegetativné. Napada:
vojtésku, brambory, rybiz,
tabak, kvétak, tulipany a u
ovoc. strom{ brani vyvoji
plod{

m RNA viry

m Caulimoviry a Gemoniviry —
DNA




Viry rostlinné — pokr.

= luteoviry, neobalené rostlinné viry s genetickou
informaci v jednovlaknité RNA; zplsobuji napr. zlutou
zakrslost jeCmene, nekrotickou zakrslost tabaku.

hordeiviry, neobalené rostlinné viry s genetickou
informaci obsazenou ve trech molekulach kyseliny
ribonukleove. Vyvolavaji nekroticke zmeny na listech.

ilarviry, neobalené rostlinné viry s Sirokym hostitelskym
rozsahem, prenosné semeny nebo pylem. Vyvolavaji
napr. nekrotickou krouzkovitost svestky.




Virové nakazy Cloveka

m vstupni brana infekce

m rozsev vird v organismu a virémie (v krvi)

m vylucovani viru

m rezistence — bariéry, virové inhibitory,
interferon - brzdi syntézu virové mRNA,
zvysena teplota, zanet
— specificka imunita

= protilatkova (B-lymfocyty produkované protilatky —
imunoglobuliny; komplement; interferony),

= bunécna (bilé krvinky — fagocyty, lymfocyty)



Virové nakazy cloveka — pokr.

m virove vakciny

— atenuované — Sabinova vakcina — poliomyelitida
(detska obrna)

— inaktivované — chripka, hepatitida A
® pasivni imunizace (transfer protilatek)
— interferon

m antivirotika (blokovani receptor pro viry na
cilovych bunkach (virus nemutze proniknout do
bunky) nebo inhibice syntézy DNA Ci RNA viru



http://cs.wikipedia.org/wiki/Receptor
http://cs.wikipedia.org/wiki/DNA
http://cs.wikipedia.org/wiki/RNA

Viroidy
mala infekcni cirkularni autokatalyticka ribonukleova
kyselina (RNA) nekoduijici zadny protein, nema proteinovy
obal
hostiteli viroidt jsou vyssi rostliny (i humanni?)
latentni infekce nebo onemocnéni projevujici se zakrslosti,
Zlutymi skvrnami na listech

Prvni objeveny viroid, PSTV (angl. Potato Spindle-Tuber
Viroid) patrici do Celedi Pospiviroidae, zptisobuje
vretenovitost brambor

Viroid cadang-cadang (CCCV) zpUsobuje smrtelné
onemocnéni kokosovych palem na Filipinach, ktere
devastuje mistni plantaze

dalsi rostliny trpici na viroidova onemocnéni - rajcata,
chmel, citrusy, avokada

RNA silencing - mRNA

http://www.wisegeek.com/what-are-viroids.htm



Viroidy — pokr.

Unlike viruses, viroids lack a protein coat, and don’t even encode any protein products
in their structure. Traditional viruses hijack the central genetic machinery of the cell
and cause it to pump out copies of the virus. Viroids instead take control

of RNA polymerase II, an enzyme that synthesizes messenger RNA within the cell,
and uses that to produce copies of itself.

Most viruses must wear a protein coat to protect themselves from being digested
by the powerful enzymes found inside the cells of other organisms. Viroids avoid
these enzymes by masquerading as components of the host organism’s cells.

Unlike normal viruses which afflict organisms by inserting themselves into chromosomes
and modifying the proteins which are produced, the viroid attacks organisms simply

be selectively inhibiting the expression of certain genes, similar to RNA interference,

a cutting-edge medical technique. After a couple weeks or a couple years, depending
on the species, plants grow stunted.

The discovery of viroids is an indication that established wisdom in science should
be challenged when appropriate. Starting off as a menace, viroids are now being
investigated for agricultural applications, such as the dwarfing of citrus trees.


http://www.wisegeek.com/what-are-chromosomes.htm
http://www.wisegeek.com/what-is-polymerase.htm
http://www.wisegeek.com/what-are-enzymes.htm

Genom

Cyklické RNA molekuly viroidt obsahuji zhruba 250-400
nukleotidd, které nekdduiji zadny protein.

Sekvence (primarni struktura) kompletniho genomu
PSTV obsahuje 359 nukleotidl a je cirkularné kovalentné
uzavrena

Viroidy se replikuji v jadru bunky, nejvice se jich nachazi
v jadérku

Replikace mechanismem otacivé kruznice, katalyzuje
bunécna RNA polymeraza II. Multimery se autokatalicky
strihaji na jednotlivé monomery. Ligaci monomerd
vznikaji minus antiviroidy, podle nichz RNA polymeraza I
v jadérku syntetizuje plus viroidy.




Viroidy skodici na kulturnich
rostlinach

m viroid PSTV (Potato Spindle Tuber Viroid)
m viroid CEV (Citrus Exocortis Viroid)

m viroid CCCV (Coconut Cadang-Cadang
Viroid)




Priony

m Prion (nékdy oznacovany ,infekcni bilkovina®) je
nazev pro vadnou formu tzv. prionove bilkoviny,
vyskytujici se v nervovych bunkach savcdl.

m Prionova teorie

m - formuloval profesor Stanley B. Prusiner v roce
1982. Ten také poprvé pouzil slovo prion
(ptivodné to mél byt proin jakozto kombinace
slov proteinaceous a infectious, nicméné prion
znel lépe). Prionovou teorii Prusinel formuloval v
souvislosti s hledanim ptivodce Creutzfeldt-
Jakobovy choroby. Nobelova cena 1997




Prionova teorie

prionoveé bilkoviny (PrPC) malé glykoproteiny kulovitého tvaru —
alfa-helikalni struktury

normalni soucast membran, predevSim nervovych bunék savcd,
ucastni se na regulaci vnitinich hodin

Erlon (PrPSc) predstavuje vadnou formu této normalni bilkoviny, od
teré se odI|su1e rozdilnou konformaci (beta struktury)

zména konformace - mimoradna odolnost vici rlznym fy2|kaln|m
vlivdm, prakticky absolutni odolnost proti Stépnym enzymim
odkllzeJ|C|m vadné bilkoviny a schopnost navazovat se na zdravé
formy prionovych bilkovin a konvertovat je na svoji vadnou formu.
Nasledkem je, ze se v bunce hromadi viaknite struktury, ktere
zpUsobi jeji postizeni

rozdily ve zplsobu glykosylace a v konformaci — druhova bariéra

prenos mezidruhovy — predpokladan BSE a Creuzfeldt-Jakobova
choroba ???
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Odolnost vici faktortim vnéjsiho
prostredi

m vysoka

m plvodce scrapie — zareni, detergenty
rozpusteédla (lipidy), oxidacni Cinidla,
bézné postupy autoklavovani

® vyrazné snizeni infekCnosti —
autoklavovani 134°C a 1N NaOH



Patogeneze onemocneéni

m spontanne, dédicneé nebo evidentni infekce
m inkubacni doba néekolik let

m chronicky pribéh

m zhorsovani



= Lidska onemocneéni

m Kuru (Nova Guinea)

m Creutzfeldt-Jakobova
choroba

m Gerstmann-
Straussler-
Scheinkerlliv syndrom

m Zvireci onemocneéni

® Bovinni spongiformni
encefalopatie (BSE)

(

zv. nemoc Silenych

krav)
m Scrapie (ovce, kozy)

m Prenosna
encefalopatie norkd

m Spongiformni
encefalopatie kocek



Image of the Day: HIV
False-colored scanning electron micrograph of HIV particles (yellow) infecting
a human H9 T cell (blue, turquoise)




HIV budding from a lymphocyte



Image of the Day: Ebola Infection
Scanning electron micrograph of fibrous Ebola particles shedding
from an infected cell.
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