MEDICINSKY VYZNAMNE DNA-VIRY

Financovano ' < : NE
i NARODNI S
E k < NV
- B >\- PLAN OBNOVY l

NextGenerationEU



-Vyvoj v jadfe bunék (vyjimka poxviry a CastecCné iridoviry)
-V jadfe bunék vyuZzivaji bunécnych mechanismu pro replikaci a transkripci
DNA a upravu transkriptu

-Nutno se vyrovnat s regulaci bunééného cyklu (branici vyuziti expresnich
mechanismu)

-Neni zde vysoka proménlivost jako u RNA virt
-Casto neproduktivni (latentni) infekce, nékdy transfomace bunék

-Nékteré se integruji do genomu hostitele



DNA viry

397

Tab. 29-1 DNA viry vyvolévajici pfirozené ndkazy lidi

Celed Podceled’ Druhy infekéni pro clovéka
velikost v nm Rod
uspoiadani virionu
POXVIRIDAE Orthopoxvirus Viry varioly, vakcinie, kravskych
200%300 nestovic, opicich nestovic
komplexni . ; — —
3 Parapoxvirus Viry Orf, papularni, stomatitidy skotu
a ovci, paravakcinie
Nezarazené Viry molluscum contagiosum, Yaba,Tana

HERPESVIRIDAE o-herpesvirinae
Simplexvirus Viry herpes simplex (HSV-1,HSV-2)
Varicellovirus Virus varicella-zoster(VZV)
B-herpesvirinae
Cytomegalovirus Cytomegalovirus (CMV)
Roseolovirus 6.a 7.lidsky herpesvirus (HHV-6,HHV-7)
T-herpesvirinae
Lvmphocryptovirus Virus Epsteina a Barrové (EBV)
Nezarazeny 8.lidsky herpesvirus (HHV-8)
ADENOVIRIDAE Mastadenovirus lidské adenoviry T 1- T 41
70-90

Neobalené, kapsida kubické symetrie,
palickovité vybézky na pentonech

PAPOVAVIRIDAE
45-55.

Neobalené, kapsida kubické symetrie

Papillomavirus

lidské papillomavirus (70 typt)

Polyomavirus

Viry JC, BK

HEPADNAVIRIDAE
42-45

komplexni: kapsida kubické symetrie, obal:
glyko-lipoproteinové subjednotky HBs

Orthohepadnavirus

Virus hepatitidy B (HBV)
4 antigenni subtypy

PARVOVIRIDAE

neobalené, kapsida kubické symetrie

Dependovirus

adenoasociované viry, T1-T5

Parvovirus

Virus B 19

CITLIVOST K VLIVUM PROSTREDI

Poxviry jsou mimo-

nosti 15-40 %. Mirn¢jsim prabéhem se vyzna-

tadné odolné k fyzikadlnim a chemickym vli- Cuje onemocnéni ,variola minor® (alastrim),



Lidské herpeticke viry

-Obalené DNA viry stfedni velikosti s kapsidou kubické symetrie
-Replikace v jadre

-3 podceledi — alfa, beta a gama

-VSechny navozuji vznik perzistentnich, latentnich, rekurentnich nakaz

-Ovalné viriony 150 nm, ds DNA, 162 kapsomer, TEGUMENT - silna
proteinova vrstva obsahujici nékteré strukturalni virové proteiny
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Molecular weight 50 million 100 million

VSV 2isoforms

150 million

UL: unique region S: short L: long
IR: inverted repeat DR: direct repeat

5
>

R 'HSV 1 and 2 4 sofoms
DR DR OR OR [i§]o<! [EBV 1 isoform
IR IR[IR IR| | CMV 4isoforms

HH6 1 isoform l




Lidske herpetickée viry

Viruses of Humans Common Name Subfamily

Human herpesvirus 1 Herpes simplex typel alpha
Human herpesvirus 2 Herpes simplex type 2 alpha
Human herpesvirus 3 Varicella-zoster alpha
Human herpesvirus 4 Epstein-Barr gamma
Human herpesvirus 5 Cyvtomegalovirus beta
Human herpesvirus 6/7 exanthum subitum beta

roseola infantum

Human herpesvirus 8 Kaposi’s Sarcoma-assoc. gamma



Cytoplasm

Extracellular,
matrix

Virion %
host shutoff
protein (Vhs)

Late 7y proteins (20

e Figure 6 Single-cell reproductive cycle of herpes simplex virus
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Figure 7 Herpes simplex virus latent infection



HSV 1 — vétsinou v ustech a na obliCeji
HSV 2 — perigenitalne
Sifeni kapénkami nebo Gzkym osobnim kontaktem

Misto primarniho mnozeni — sliznice oka, ust, nosu nebo genitalii; dochazi k
tvorbé mnohojadernych syncicii, balonova degradace bunék, nekroza a
zanétliva infiltrace postizené oblasti — na kuzi praskajici puchyfky a na
sliznici afty; vétSinou nevznikaji jizvy

Primarni infekce HSV 1 obvykle v détském veéku, nakaza Casto
asymptomaticky; klinicky pak do 3 let jako akutni herpeticka
gingivostomatitida s horeCkou

U starSich déti a dospelych primarni infekce téz jako nediferencovany katar
hornich cest dych.; infekce oCni spojivky — keratokonjunktivitida

Kontakt s poranénou kuzi — herpetické léze



HSV 2 — jedna z nejCastéji pohlavné pfenasenych nakaz
-tento zpUsob prenosu pravdépodobné kvuli vyssi termolabilité viru

-Herpetické vysevy na glans penis, u zen na cervixu, vaginé, vulvé; u obou
pohlavni perianalné; nasledkem aktivace viru muze dochazet k
asymptomatickému vyluCovani viru poSevnim sekretem

-Vzacneé transplacentarni infekce plodu v téhotenstvi; Castéji pfi procesu
porodu

-Infekce novorozencl - tézké generalizované onem. s encefalitidou, kondici
zpravidla smrtelné



Herpes Simplex Virus 1
A
encephalitis

meningitis

conjunctivitis

gingivostomalitis tonsilitis labialis

gingivostomatitis tonsilitis labialis

pharyngitis esophagitis pharyngitis
herpes gladiatorum
tracheobronchitis penianal herpes
genital herpes genital herpes
herpes whitlow = herpes whitlow
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Latency in trigeminal
ganglia

Active lesion on the lips
HSV-1 or HSV-2




Herpetic gingivitis

Gingivostomatitis






Herpeticka encefalitida — zavaznée, zivot ohrozujici onemocnéni

- nekréza nerv. bunék v temporalni oblasti mozku,
postizeni jednostranné, 40% umrtnost, ostatni neurologicke
nasledky



Dg.
-izolace viry z materialu z puchyrku na bunéénych kulturach
-stanoveni sérovych protilatek

-dnes zejména PCR



Terapie:

pro léCeni vSech klinickych forem — acyklovir (Zovirax, Herpesin,
Virolex)

inhibitor syntézy DNA, jehoz ucinek je podminén
pritomnosti virové thymidinkinazy, ktera jej aktivuje fosforylaci
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Virus varicella-zoster

puvodce pasoveho oparu (herpes zoster) a planych nestovic (varicella —
chicken pox)

-primarni infekce vétsinou v détstvi — benigni onemocnéni plané nestovice
(tézSi prubéh v pfipadé primarni infekce dospivajicich a dospélych)

-u hovorozencul a osob s imunol. nedostateCnosti velmi vazny a Casto
smrtelny prabéh

-Sifeni kapénkovym pfenosem, primarni pomnozeni na faryngealni sliznici,
replikace v regionalnich lymf. uzlinach, prechodna virémie, pak infekce
makrofagl, mononukleart, bunék RES, vstup do vnimavych bunék kuze a
sliznic

-axonalni transport do paravertebralniho ganglia

-inkubacni doba 14-21 dni, pak prodromalni prfiznaky (horecka, bolest
hlavy), pak vyrazka (puchyfre s ¢irym obsahem) — nejdfive ve vlasaté Casti
hlavy, pozdé€ji ruzné.



Disease mechanisms : I
Transmitted by respiratory route

Infects epithelial cells and fibroblasts, spread by viremia Mucosal surfaces
to skin, causes lesions of chicken pox ¢

Cell-mediated immunopathology contributes to symptoms Lymph node

Cell-mediated immunity is required for resolution of infection

P
Latent infection in neurons ‘}r
AU

Liver  Spleen Respiratory

9o

Infection of skin and
appearance of rash Sef's:q

Reactivation by immune suppression

Virus R
Reactivation leads to zoster % =

or shingles, formation of lesions
over entire dermatome

Reactivation

D

Infection of
sensory ganglia
and establishment
Latency in neuron | of latent infection

To central
nervous
y Ssystem vy

Figure 1|



4. Disease 1. Entry
Varicella (chicken pox) 5. Exit
Rash
Pneumonitis
Encephalitis {rare)
2. Spread

/ 3. Latency (ganglion}

Herpes zoster (shingles} S




This is a classic case of chickenpox of
the newborn. The infant contracted
chickenpox at birth from her infected
mother.

This person has chickenpox rash.



Disseminated chicken pox lesions
on face. Note the fluid filled
appearance of the lesions.

Disseminated chicken pox
lesions on the back

ASM Microbelibrary.org © Tomalty

ASM MicrobaLibrary.org © Tomalty



Pasovy opar

vznika aktivaci latentné perzistujiciho viru; aktivace provazena neuritidou a
neuralgiemi v inervované oblasti

vznik exantému morfologicky totozného s planymi nestovicemi v oblasti
inervovaneé jednou vétvi ganglia

mozny zdroj nakazy vnimavych osob
vétSinou u starSich jedincu

nékdy disseminace a posSkozeni riznych organu

|éCeni: vysokeé davky ACV, hyperimunni Ig

ziva oCkovaci latka, u nas neni registrovana









Definition of Zoster-Associated Pain

- Yoster-associated Pa N —

Frodromal AcCute Chronic pain Arbitrary
Fain Pain (post-herpetic neuralgia) pain divisions
Rash onset Rash healed Cessation
or 30 days of pain

The most common and widely feared complication of shingles is persistence of
pain in the affected area of the body after the rash has healed. This is often called
post-herpetic neuralgia, which may be very severe and prolonged, particularly in
older patients. Unfortunately it can be very resistant to treatment



Virus Epsteina a Barrové

vyskyt Casty

latentné pretrvava episomailne v jadre ve 10-400 kopiich

prenos intimnim kontaktem s osobou vyluCujici virus (nemoc z libani)
infekce epitelu sliznice nosohltanu a vyvodu slinnych zlaz

lymfocytotropni (vazba na receptory CD21); trasfomace B lymfocytu



Virus — —

Figure 10
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InfekCni mononukledza

inkubacéni doba asi mésic (primarni mnozeni viru v epiteli nosohltanu a B
lymf. v sumbukdze a uzlinach)

klinicka manifestace — faryngitida, tonzilitida, horeCka, zvétSeni uzlin,
zvétSena slezina, znamky poruchy jaternich funkci

po odeznéni virus perzistuje v B-lymf.

komplikace vzacné: hemolyticka anémie, encefalitida ...
syndrom chronické infekCni mononukledzy — rekurentni infekce EBV

zridka fatalni lymfoproliferativni syndrom



Tongue and palate of patient with
infectious mononucleosis

A conjunctival hemorrhage of the right
eye of this patient with infectious
mononucleosis



Burkittdv lymfom

endemicky vyskyt v oblastech rovnikové Afriky a Nové Guineje
nejCastejSi zhoubny nador u déti

nadorové burniky maji znaky B-lymf., maji charakteristické traslokace
Nasofaryngealni karcinom

celosvétové, hlavé v Ciné



Burkitt's lymphoma
histological stain. Notice the
large multinucleated cells



mista vyskytu
endemické maldrie

mista vyskytu
vétsfho pod&tu ptipadi
Burkittova lymfomu

31. V¥skvt Burkittova Iym_fomu a malarie v Africe




Cytomegalovirus — znacné zvétSeni hostitelskych bunék, vyskyt v populaci

velmi Casty

v prubéhu akutni infekce vylu€ovan slinami a moci, spermatem, posevnim

sekretem, matefskym miékem

infekce mirné, vétSinou nepozorovatelné, ale intrauterinni inf. mohou vést k

uhynuti plodu nebo k malformacim
vazné komplikace u osob

imunosuprimovanych (napf. AIDS),

vCetné encefalitidy

erus

Genital
secretions,
breast milk

&

Sexual
transmlssron

Figure 9
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Ja. Disease, post natal
Mononucleosis ~
Diverse in

immunocompromised
host

3b. Disease, congenital
Hepatosplenomegaly
CNS

g;us) rr:oretmms Genital
Tract

Thrembocytopenia T

1a. Entry
4a. Exit

2. Spread

1b. Entry
4b. Exit



Poxviry (Poxviridae)

VIRUSY STAVOVCOV

Morfologie Castic:

virusovy

obal
povrchova

-ovalny Ci cihlovy tvar membrana

povrchové viakno membrana

-silny vneéjsSi plast, 20-30 nm, obsahuje
fosfolipidy, cholesterol, glykoproteiny

-fibrilarni struktury (artefakt???)

-nukleoid s proteinovym prstencem (lateralni
téliska)

Wl

nukleoprotein

lateralne
teliesko

Obr. Al.1b. Schéma castice parapoxvirusu..
Lavé Gast znazornuje povrchovi Struktiru neobalenej Castice, pra-
va cast prierez obalenou formou castice.
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™
Virus — —
Virus
(scratch)

Figure 20

Incubation period

.

o 0 6 0 49 5 0

Respiratory tract, ski
Invasion
Multiplication

Regional lymph node:
Multiplication

Bloodstream:
Primary viremia

Spleen and liver:
Necrosis
Multiplication

Bloodstream:
Secondary viremia

Skin: Focal infection
Multiplication



Poxviry (Poxviridae)

-z hlediska humanni mediciny:

virus varioly (smallpox)

virus vakcinie (vaccinia virus), uzivany jako ziva oCkovaci latka proti variole
rod Parapoxvirus — pfirozené nakazy skotu, ovci a koz, pfenosné na Cloveka

virus molluscum contagiosum

Uzliky dojicov krdv na vemene kravy.




Poxviry (Poxviridae)

Virus varioly

g o

R NN

-nejstarsi dochované zaznamy ze 4. stol. pr.n.l.

-Sifeni z endemickych oblasti v Asii do Evropy a severni
Afriky v dobé islamské expanze The Pharaoh Ramses
V died of smallpox in

-v 15. stol. zavleCen do Ameriky a jizni Afriky 1157 B.C.

-posledni pfipad zaznamenan 26. fijna 1977 v Somalsku



Poxviry (Poxviridae)

VIrus varioly

pravé nestovice (variola) —
tézké generalizované onem.
-umrtnost 15-40%

-lehCi ,variola minor® — ts virus



Poxviry (Poxviridae)

Virus varioly

-pfenos vzduchem, kapénkovy prenos, pfimy kontakt; zaschlé krusty

-inkubacni doba 10-12 dni, béhem niZ mnozeni ve sliznici oropharyngu,
RES a lymfatickych uzlinach a Sifeni na rizné organy

-nasledné sekundarni virémie s vysokou horeCkou; mnoZzeni v endotelu
kapilar

-po lokalizaci v kuzi pokles horecky

-za nékolik dnu charakteristické kozni projevy — postizeni vSech vrstev
pokozky mimo stratum corneum; papuly; puchyfe, které se nasledné
menily v nestovice — pustuly (mlécné zakalené)

-kdyz krvaceni do pustul — Cerné nestovice — Spatna progndéza



Infection Incubation Prodrome Eruption Papules Vesicles Pustules Crusts Desquamation

¥ . -

Nose, mouth, Viremia Viremia

pharyngeal mucosa * vesicles with ballooning
Spleen, liver, Dermis degeneration, cell necrosis,
Regional reticuloendothelial and serous exudation
lymph nodes system
une Infected macrophages, HI and neutralizing antibody
yonse activated T and B cells CF antibody

ctiousness

ryngeal u

~ secretions i : AL P L > : :
- —
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Variola - formy

* Variola major

 VVysoka virulence
« Smrtnost 30%

 Variola minor (alastrim)

* Mirna varianta
e Smrtnost pod 1%



Poxviry (Poxviridae)

Virus varioly

Dg.

natér bunek z podezrelych Iézi a nalezeni charakteristickych
cytoplasmatickych inkluzi (Guarnierriho téliska)

izolace viru z materialu z puchyfkl v chorioalantois kufecich
zarodku

stanoveni specifickych protilatek



Aplikace vakciny

MULTIPUNCTURE VACCINATION BY BIFURCATED NEEDLE

NEEDLE IS HELD
PERPENDICULAR
TO THE ARM

WRIST OF VACCINATOR
RESTS ON THE ARM

DROP OF VACCINE IS HELD

IN THE FORK OF THE NEEDLE
WHO 80587




-eradikace za 176 let od objevu moznosti vakcinace
Edwardem Jenerem, dfive jedna z nejobavanégjsich
lidskych infekci

WORLD HEALTH

THE MAGAZINE OF THE WORLD HEALTH ORGANIZATION - MAY 1980




VARIOLA — MOZNOSTI AKTIVNI
IMUNIZACE

Ziva atenuovana oc¢kovaci latka — rdzné kmeny viru vakcinie
Lyofilizovana vakcina — dlouhodobé skladovani

Dryvax (Wyeth Lab. Inc.) — vyroba pred > 20 lety

Aventis Pasteur vaccine

Ceska vakcina VARIE (kGze jalovic) + rozpustidlo VARISOL vyr. v 70. -
80. letech

Noveé vyvijené vakciny
— ACAM 1000 (lidské embryonalni bb. kultury)

— ACAM 2000 (buniky africkych zelenych opic -VERO bb.) -US:
(zavazné srdeCni nezadouci reakce)

MVA3000 — Modified Vaccinia Ankara
oslabena forma vakciny
— Indikace: kontraindikace pro klasické vakciny
— Imunogenita
- 97% vakcinia virus specifické protilatky,
- 82% neutralizaCni protilatky
- Faze Il. u HIV a atopickych dermatitid



Vakcinia imunni globulin (VIG)

Sterilni roztok Ig frakci plazmy s Ab proti viru vakcinie od vakcinovanych
osob

Efektivni v I1éCbé nezadoucich reakci

Davkovani: 0.6 ml/kg IM (VIG muze byt aplikovan ve vice davkach a
mistech 24-36 hodin)

VIG aplikace neni bez rizika

VIG neni doporu€ovan pro profylaxi osob s kontraindikaci k aplikaci
vakciny

C-VIG (Cangene-VIG)
Ve vyvoji:
— IV produkt
— Monoklonalni protilatky proti epitopum (variola a vakcinie)




Poxviry (Poxviridae)

virus vakcinie

-nejedna se o virus kravskych nestovic, jak je leckde mylneé uvadéno

-spisSe stabilni geneticky hybrid, ktery snad ani nepochazi od Jenera, ale
vyvinul se nasledkem pasazi puvodniho izolatu

-uziti jako ziva oCkovaci latka proti variole (dfive priprava z lymfy vezikul
infikovanych telat nebo ovci; pozdéji vyroba na kurecich zarodcich)

-intradermalni injekce (skarifikace nebo vtlaceni); do deviti dni vyvoj
charakteristické nestovice (,chranic¢ka®), do dvou tydnu se hoji a
zanecha trvalou jizvu

-imunita trvala, ale odolnost proti nakaze 3-5 let



Primary Vaccination Site Reaction

Day 4

Day 14 Day 21



Poxviry (Poxviridae)

virus vakcinie

komplikace oCkovani: u osob s defektem tvorby protilatek hrozi
generalizace vakcinie — ,chranicka“ se zaCne Sifit do hloubky i plochy
(,vaccinia gangrenosum®)

pfenos na plod téhotnych; vzacné postvakcinacni encefalitida

dnes vyuziti jako zaklad pro vyrobu rekombinantnich vakcin
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National Smallpox Vaccine Stockpiles National Smallpox Vaccine Stockpiles (part 2)

Nation # doses (millions) | 9 population covered Nation # doses (millions) | % population covered
United States 300 100 Spain 6 15
Germany 100 100 Ireland <1 15§
United Kingdom 80 100 Norway ~1 15
France 60 100 Ttaly s 10
Netherlands 20 100 Belgium 1 10
Czech Republic 10 100 Hungary 1 10
Israel 7 100 Sweden 1 10
Denmark 6 100 Iran 2 §
Singapore 4 100 Australia “1 §
South Africa 30 70 Poland <1 s
Mal aysia 18 65 India 6 1
Austria 3 40 Croatia <1 1
Switzerland 3 40 Slovakia ~1 1
Japan 31 28 Turkey “1 1
Korea (Rep. of) 10 20 World Health Organization 2.5 NA
Canada 6 20 Total approx. 720 10
Greece 2 20

e - Swnumit cowntries listed in [ Whue | Si_ﬂﬁm%
Summit countries lsted in stm



Adenoviry

neobalené viry, 70-90 nm; ikozahedr z 252 kapsomer, hexony tvori stény,
pentony vrcholy

dsDNA, replikace v jadfe, tvorba charakteristickych inkluzi

Terminal protein Penton

Core proteins el o8 Y |
(V. VIL and 1) Qg 28 gai 28— Protein IX

Viral DNA

Protease




Cytoplasm

Nucleus
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Sifeni infekce kapénkovym prenosem, ale
| alimentarné, sexualne a stykem s
kontaminovanymi pfedmeéty Ci vodou

primarni pomnozeni obvykle v epitel
spojivek, nosohltanu a strev; nasledné
postup do tonzil, a lymf. uzlin; nékdy
virémie a usidleni viru v ruznych organech
(zejména CNS a ledvinach)

akutni adenovirové infekce — inkubaéni
doba 5-8 dnu; nejCastéji katar hornich
cest dychacich, tonzilitida, bronchitida,
pneumonie

nékteré typy plvodci zavaznych
kojeneckych a détskych prajmu

nakazy bézné — sporadicky po cely rok,
jinak v zimé&, na jafe a pocCatku léta

specificka |éCba neex., v zahraniéi ziva
oCkovaci latka pro brance

Figure |
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2. Disease e
Conjunctivitis
Pharyngitis
Gastroentaritis

3. Exit




Percent Positive for Respiratory Adenovirus

in the United States, by Week of Report

J-Week Running Average
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Wirds isolation

Antigen detection

1289 outbreak reported among military recruits in one T Alr Force Base.




Parvoviry

patfi k nejmensim znamym virim, neobaleny ikozahedr 20-26 nm, 60 kapsomer,
ssDNA linearni o vétSinou negativni polarite

mnoZeni v jadfe, tvorba charakteristickych eosinofilnich inkluzi

cytopaticky ucCinek na hostitelskou bunku

nejsou schopny samostatné replikace (!), proto u nékterych helper nebo mnozeni
v rychle se délicich bunkach




Respiratory epithelium

Lidské adenoasociovane viry —
nevyvolavaji Zzadné onem., Sifi se s
adenovirovou infekci

inhibice bunééné trasformace indukované

viry (1)

Mucosal surfaces

l

Viremia

L Primary
infection
of fetus

Skin Bone marrow
(erythema erythroid
infectiosum) precursor cells

Lidsky parvovirus B19

- autonomné se replikujici parvovirus,
Sifeni aerosolem, ale i fekalné-oralné,
vétSinou inaparentni nakazy, ale nekdy
klinicky manifestni infekCni erytém (pata
détska nemoc) — virus se mnozi v kostni
dreni, exantém ve tvafri, pak na koncCetinach

Host with chronic
hemolytic anemia
(aplastic crisis)




Papovaviry

Polyomavirus Papillomavirus
BK viruses, urine common warts



Struktura virionu

neobalené

kapsida:

Icosahedralni symetrie kapsid; & 44-55nm
/2 pentamernich kapsomer

60 hexaval. + 12 pentaval.

nucleocore: Genomova ds DNA, uzavrena do kruhu, cca 8kbp


http://images.google.co.th/imgres?imgurl=http://bilbo.bio.purdue.edu/~baker/icons/proj_pics/papova/papilloma/hpv_10810_big.gif&imgrefurl=http://bilbo.bio.purdue.edu/~baker/projects/papova/papilloma/hpv_10810.html&h=245&w=246&sz=21&tbnid=g0w9Zo_%20

TABLE 66-1 Properties of Papovaviruses

Polyomavirus

Characteristics Papiflomavirus

Virion

Capsid symmetry Gubic Cubic

Presence of envelope Mo Mo

Diameter 45 nm 55 nm
Genome

Type of nucleic acid DA, DMNA

Structure Circular, double-stranded Circular, double-slranded

Size 3 X 10° mol. wt.; 5 kbp 5 ¥ 105 mol. wt_; 8 kbp

Coding of information
Oncogenic potential

Tumors in natural hosts

Result of natural infection

Persistence of infectious

virus in tumors

Transform cells n vitre
Individual members

Infect humans

Important animal isolates

On both strands

Mo
Inapparent
Mo

Yes
JG, BK viruses

Polyoma virus {(mouse), SV40
(monkey)

On one strand
Yes

Benign wart
Saometimes

Rarely

Hurman papillomaviruses, =70 types

Bovine, rabbit papillomaviruses



Productive Cycle Transforming Cycle
{Permissive Cell) b g (Nonpermissive Call)
Papovavirus
©
~ 8%

~ Early virus A A

proteins () Last Integratad virus DNA

Synthesis of virus
DNA and structural 3 02‘
proteins (e)

Changed cell phenotype
Cell multiplication

Early virus functions

No infectious virus

Maturation of
virions and release




TABLE 66-2 Expression of Virus-Induced Events in
SV40 Productive and Transforming Infections

Event Cytolytic Transformed
Cycle® Cells®

Synthesis of viral early mRNA

Synthesis of viral tumor antigens (replication proteins)
Binding of cell regulatory proteins by viral tumor antigens
Stimulation of host cell DNA synthesis

Integration of viral DNA into cellular chromosome
Synthesis of viral DNA

Synthesis of viral late mRNA

Synthesis of viral capsid proteins

Formation of viral particles

Cell death

4+ o+ T H k4
coocoo+ + + + +

24 . Present; 0, absent.



Epidermal Cell
Differentiation Pathway Papilloma Virus Life Cycle

Capsid proteins

1 -
— Stratum comeum —7", Virus particles

e {homy layer)
>

G.D_Stratum granulosum

{granular layer)

_J VETR : Replicating

i | viral DNA

! f [ Expression of
early genes

@ Stratum spinosum
2 {prickle calls)

G Mitosis
/ Basal
@ 7 eell

Viral DNA
(few copies
per cell)



TABLE 66-3 Association of Human Papillomavirus

Types with Clinical Lesions

Predominant Human Papillomavirus Type Clinical Lesion Suspected Oncogenicity”
Type of Lesion
Culaneous 1 Plantar warts Benign
5.8,9 12,14,15,17, 18-25 Macular lesions in EV? Some pregress to carcinomas
a7 Keratioacanthoma Benign
Mucccutaneous 2 Commaon warls Benign
3,10 Flat warts, EV Rare
7 Hand warts in buichers Benign
Mucesal &, 11 Anogenital condylomas; Low
laryngeal papillomas;
dyspiasias and intra-
epithelial necplasias
13,32 Qral fecal hyperplasia Possibie pregression

16,18, 31, 33, 35, 39

{Heck's disease)

Cervical intraepithelial
neoplasia; Bowen's disease
of vulva; laryngeal and
escphageal carcinomas

High correlation with
genital and oral cancers

“Based on praesence of viral DNA in tumor tissue.
'EV, Epicermodysplasia verrucifermis,



Benigni kozni bradavice

verruca plana HPV 1,2 3,4
vulgaris
plantaris

casté kozni onemocnéni 7 -
10% populace déti od 7 —14 let




Epidermodysplasia verruciformis

vzacne onemocneni
u 30% pacientu se
UV ozarenim z lézi
vyvine rakovina kuze

LA

HPV 5, 8, 9,10,12,14,15,17,19, 20, 21, 22, 23, 24, 25, 28, 36, 38,47




Benigni pohlavni bradavice

condyloma acuminatum

rozsirena pohlavne prenosna
choroba, inkubace = 3 mésice

HPV 6, 11




I obrazek 1 Vztah mezi vyskytem infekce HPV a nadorovym onemocnénim

Virowva
perzistence
Normalni  Cervix AROHEE o ancerazni
cervix  o—— Infikovany 7778 : léze p Mador
HFV Regrese Invaze
HF
=
-
=
Prekancerdzni stav
" Nador
| | | | |

15 20 4

LN

Vel (roky)



Prekarcenosni stadia karcinomu

delozniho Cipku
-~

Kolposkopie — papillomatis cervicis

cervikalni intraepithelialni neoplasie
vaginy
penisu

CIN]
VIN

PIN

HPV 6, 11, 16, 18, 31, 33, 35, 36, 40,42, 43, 44,45, 51, 52 , 57




Rekurentni laryngealni papilomatosa

recurrent
respiratory
papillomatosis
RRP

Infekce sliznic
hornich a dolnich cest dych.
zazivaciho traktu

postihuje deti i dospelé

HPV 6, 11, 32




BK viIrus

Obvykle ziskan v détstvi, voda+potraviny, rezistence
Latentné: urogenitalni trakt, lymfocyty, mozek
Asymptomaticky projev, 80% s€ropozitivnich , renalni cévy
Imunodeficienti (AIDS), imunosuprimovani (transplantace)

BKVAN — (BKV-associated nephropathy)



¥
i 100SE VIAL (T
[Quadrivalent nu..

# papillomaviryg
[ (Types 6, 11, 16, g
gecombinant Vacei
i GARDASIL®

vakcina VLP16 (Merck & Co)
vakcina GARDASIL (Merck & Co)

Tabulka 7: HPV vakciny druhé generace

Vakcina Potencialni vwhody

dalsi typy VLP dalsi onkogenni typy
(HPWV31, 45, 33, 52...)

stabilizace VLP snizeni distnbuénich nakladu

zpomaleni degradace v organismu

aerosolioralni vakeiny

snizeni distribuénich nakladu

WLP v rostlinach - hrubé extrakty

snizeni wyrobnich nakladu

L1 (ONA, pertamery, bakterie
— Salmonella, virové vektory)

snizeni distribuénich/
vyrobnich nakladu

chimerickeé VLP

kombinované vakeiny
(profylaktické + terapeuticke)

YLP kombinované s terapeutic-
kymi HPY vakcinami

kombinovang vakciny
(profylakticke + terapeuticke)

L2 proteiny/imunodominantni
peptidy

typové zkfizena protekce,
nizsi vyrobni naklady







