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Virologia v buducom mileniu

« Virusy budu aj nadalej nastrojmi nasej stale
expandujucej revolucie v biologickych vedach.

« Laboratoria zakladneho vyskumu budu pokracovat
VO Vyuzivani virusovych génov a enzymov,
virusovych promotorov, virusovych proteinov a

virusovych kapsidov na riesenie zakladnych otazok
zivotnych procesov.

 Dvadsiate prvé storoCie bude vyzvou pre virusy i
virologov.

M.B.A. Oldstone a A.J. Levine



Tvar je vzdy vysledkom
zvedaveho usilia hmoty - Je to
Specificka reakcia hmoty vo
chvili, kedy ju hrozivo zviera
ohraniCenie priestoru, ktory ju
zo vSetkych stran dusi, vazni,
vytlaCa a vytvara nadory, z
ktorych Zivelne puci presné
ohraniCenie obrovitych kontur
jej vlastne] reagencnej
originality, hmota nadana Casto
prilis absolutnym pudom zanika,
zatial Co ina Cast hmoty, ktora
sa pokusa robit' o len mbze a
je lepsSie adaptovana na rozkos
Z0 sebautvarania, sa sama
scvrkne skor, nez dojde ku
krutej zrazke s priestorom, a
nachadza svoju vlastnu formu
bytia.

Salvator Dali



Historia chripkovych vzplanuti
( podla C.W.Pottera )

« 1173-74 - Eurdpa - prvy popis chripkovej epidemie

« 1200-1500 - niekolko vzplanuti, ktoré nemézeme presnejsie
hodnotit

1510 - Eurdpa, Afrika

« 1557 - Eurdpa, Japonsko

« 1580 - Eurdpa, Afrika, Severna Amerika

 1600-1699 - niekolko vzplanuti, ktoré nembzeme presnejsie
hodnotit

« 1729-17383 - Eurdpa, Juzna a Severna Amerika, Rusko
« 1761-62 - Eurdpa, Severna Amerika

e 1781-82 - Eurc’)pa,éina, India, Severna Amerika, Rusko
 1788-1790 - Eurdpa, Severna Amerika

« 1799-1802 - Eurdpa, Cina, Brazilia, Rusko



Historia chripkovych vzplanuti
( podla C.W.Pottera )

« 1830-1833 - Eurdpa, Severna Amerika, Rusko, India, Cina
« 1847-48 - Eurdpa, Rusko, Severna Amerika

« 1857-58 - Eurdpa, Juzna a Severna Amerika

« 1889-91 - vsetky krajiny sveta

1900 - Eurdpa, Severna a Juzna Amerika, Australia

« 1918-20 - vSetky krajiny sveta

» 1946-48 - vsSetky krajiny sveta

 1957-58 - vsSetky krajiny sveta

» 1968-69 - vsetky krajiny sveta

« 1977-78 - vSetky krajiny sveta



Pandémie

* 1918-20 - virus chripky ludi a prasiat -
A/HIN1

» 1957-58 - virus chripky ludi a vtakov -
A/H2N?2

* 1968-69 - virus chripky ludi a vtakov -
A/H3N2

 1977-78 - mensia pandemia, virus
chripky fudi a prasiat - A/H1IN1



Evolucia a ekologia

Selektivny tlak ovplyvnuje evoluciu virusov
chripky podobne ako vsetkych ostatnych
VIirusov.

Prirodnym rezervoarom virusov chripky A su
vodne vtaky sveta.

Virusy chripky B su vyluCne viazane na
Cloveka.

Virusy chripky C boli izolované z ludi a
prasiat.

Thogoto podobne virusy boli izolovane z
kKliestov.

Neklasifikovaneé virusy chripky boli izolované
z atlantickych lososov.



Predpokladana evolucia
pandemii virusov Chrlpky v
roku 1957 a 1968 .

v “RNP

Virus chripky — model,
elektronova mikroskopia




TARGETING A SHAPE-SHIFTING VIRUS

A universal flu vaccine needs to zero in on the parts of the
virus that do not change as the virus evalves.

Receptor binding pocket (green)

Two parts of the
hemagglutinin
protein remain
unchanged as the
virus mutates
and are thus
good targets for
vaccines: a
conserved region
on the stem and
more recently

Lipid envelope _

Protein shell discovered the
receptor binding
pocket on the

M1 head.

Conserved stem region (yellow)
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» Virus chripky Azia/57 (H2N2) obsahoval 5
genovych segmentov virusu chripky, ktory
cirkuloval u ludi a 3 genove segmenty ( PB1, HA a
NA) z eurazijskeho vtacCieho virusu chripky.

* Predpoklad - reasortment sa uskutocnil u prasiat a
Z nich bol preneseny na cloveka.

 Virus chripky Hong Kong/68 (H3N2) obsahoval 6
génovych segmentov virusu Azia/57, ktory
cirkuloval u fudi a 2 genové segmenty ( PB1 a HA)
z eurazijskeho virusu chripky vtakov.

* Predpoklad - reasortment sa uskutocCnil u prasiat.



Gene Segments, Hosts, and Years of Introduction
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» Virus prasacej chripky 2009 A/H1N1) - unikatna kombinacia
genovych segmentov, ktore sa nikdy predtym neobjavili u prasacich
Cl ludskych virusov chripky.

« Génove segmenty NA a M génov pdvodne zistené u vtacich virusov
chripky sa dostali do eurazijskej populacie prasiat. HA , NP a NS
genové segmenty patria klasickej prasacej linii. PB2 a PA su
genové segmenty pochadzajuce z prasacieho trojiteho
reasortmentu. PB1 génovy segment pochadza z vtakov a cez
Cloveka sa usidlil u prasiat.( podla R.J.Garten a spol. )



1918 “Spanish influenza”

HIN1 influenza virus

< i

Bird-to-human
transmission of HIN1 virus

All 8 genetic segments
thought to have originated
from avian influenza virus

1957 “Asian influenza”

H2N2 influenza virus

H2N2
avian virus

HIN1
human virus

3 new genetic segments from
avian influenza virus introduced
(HA, NA, PB1);
contained 5 RNA segments

1968 “Hong Kong influenza” Next pandemic influenza

H3N2 influenza virus

HZN2

H3 avian virus human virus

2 new genetic segments from
avian influenza virus introduced
(HA, PB1);
contained 5 RNA segments

from 1918

from 1918

Avian virus
or

Avian virus

‘v

H3N2
human virus

All 8 genes new or further
derivative of 1918 virus
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In May 2009, 48 countries reported 13,398 cases of influenza H1NI, the first influenza pandemic in four decades.
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Figure 1 Humoral and cellular immunity induced by influenza virus infection. (1) Influenza virus binds to the receptor on the host cell and
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Figure 2 Mechanisms of antibody-mediated neutralization during influenza infection. A. Serum IgG or B. mucosal IgA antibodies specific
to hemagglutinin prevent influenza infection by blocking attachment to host cell receptors. C. After binding, the virus is internalized by receptor
mediated endocytosis. The low pH in the endosome triggers conformational changes in hemagglutinin that expose fusion peptide located in
HA2 required for membrane fusion. In this step, antibodies bound to HA2 block the fusion of viral and endosomal membranes and prevent
release of ribonucleoprotein complex into the cytoplasm of target cell. D. Intracellular neutralization of influenza virus through transcytotic
pathway of IgA that complex with viral proteins and inhibit assembly of progeny virions. E. Antibodies specific to neuraminidase inhibit release
of budding viral pamcles and further spread of influenza infection by inhibition of neuraminidase activity.







Chripkove virus schopna tou menit geneticky
vyvolat vzplanutla
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PrekroCi nase sucasne
poznavanie zalozene na
skutocnosti nase predstavy do
buducnosti ?

Je to nas sen ¢Ci
realita ?




Prevencia pred chripkovou infekciou

Pouzivané vakciny:

Trivalentné obsahujuce:

(H1 a H3) a virus chripky B

Inaktivované virusové vakciny

Celé virionoveé

vakciny
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membrana s HA a NA
bez genetického materialu

Zivé atenuované virusové vakciny

Pouzivanie: obmedzené

- povolena licencia Rusko a USA
- vekova skupina od 5-45 rokov

Sucasna stratégia
pripravy vakcin:

Indukcia VN protilatok

Ciel’: zabranit’ infekcii
Nevyhoda:
-uzka kmenova Specifita

-slabé induktory CTL

Nové trendy v priprave vakcin:

Vyber konzervativnych
proteinov/epitopov

Vyber vhodného vektora
Ciel: krizovo-protektivha imunita

Vyhoda:

-stimulacia heterosubtypovej imunity

L4
A Meutral pH form =
of HA monomer

Fusion
peptide

(‘ B. Low pH form
‘e of HA2 monomer




Stanekova and Vareckova Virology Journal 2010, 7:351
http://www.virologyj.com/content/7/1/351

VIROLOGY JOURNAL

REVIEW Open Access

Conserved epitopes of influenza A virus inducing
protective immunity and their prospects for
universal vaccine development

Zuzana Stanekova, Eva Vareckova

Abstract

Influenza A viruses belong to the best studied viruses, however no effective prevention against influenza infection
has been developed. The emerging of still new escape variants of influenza A viruses causing epidemics and peri-
odic worldwide pandemics represents a threat for human population. Therefore, current, hot task of influenza virus
research is to look for a way how to get us closer to a universal vaccine. Combination of chosen conserved anti-
gens inducing cross-protective antibody response with epitopes activating also cross-protective cytotoxic T-cells
would offer an attractive strategy for improving protection against drift variants of seasonal influenza viruses and
reduces the impact of future pandemic strains. Antigenically conserved fusion-active subunit of hemagglutinin
(HA2 gp) and ectodomain of matrix protein 2 (eM2) are promising candidates for preparation of broadly protective
HA2- or eM2-based vaccine that may aid in pandemic preparedness. Overall protective effect could be achieved by
contribution of epitopes recognized by cytotoxic T-lymphocytes (CTL) that have been studied extensively to reach
much broader control of influenza infection. In this review we present the state-of-art in this field. We describe -
known adaptive immune mechanisms mediated by influenza specific B- and T-cells involved in the anti-influenza —4
immune defense together with the contribution of innate immunity. We discuss the mechanisms of neutralization -
of influenza infection mediated by antibodies, the role of CTL in viral elimination and new approaches to develop -,
epitope based vaccine inducing cross-protective influenza virus-specific immune response. -
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Objavy, ktoré nam zmenia zivot

Eric de Riedmatten
Rok 2085

« Podla usudku vedcov sa virus Dyna, priCina bleskového zamorenia
planety, pravdepodobne dostal na Zem s meteoritom. Virus objaveny
pri Azoroch dostal nazov "Dyna" kvoli svojmu "pozitivnemu a
dynamickému" charakteru.

* Obete sa nachadzaju v stave bezhranicného optimizmu a neustale
sa smeju.
* O niekolko mesiacov rozsiruje dalsi virus paniku v Indii. Je nazvany

"Retro-Proctea” a spésobuje totalne zlyhanie reprodukcnéeho
systému.

« O zivote ludstva tak asi rozhodne jednoduchy Cierny kamen, ktory
spadol z oblohy.

« Pandémie chripky uz nikoho nebudu zaujimat.



Otazky — prof. Ciampor



Po akej dobe sa vytvoria protilatky
proti chripke po oCkovani ?

1) po 2 tyzdnoch

2) na druhy den

3) po mesiaci

4) postupne do pol roka



Po akej dobe sa vytvoria protilatky
proti chripke po oCkovani ?

1) po 2 tyzdnoch

2) na druhy den

3) po mesiaci

4) postupne do pol roka



Je mozne ockovat proti chripke
tehotne zeny ?

1) nie

2) ano

3) len po tretom mesiaci tehotenstva
4) len pri rizikovom tehotenstve



Je mozne ockovat proti chripke
tehotne zeny ?

1) nie

2).ano

3) len po tretom mesiaci tehotenstva
4) len pri rizikovom tehotenstve



Aka je ucinnost oCkovania proti
chripke - dlhodoba ( niekolko
rokov, dozivotne) alebo kratkodoba
(jeden rok) ?

1) dlhodoba - dozivotne,
2) dlhodoba - 5'rokov,
3) kratkodoba - mesiac,
4) kratkodoba - 1 rok



Aka je ucinnost ockovania proti
chripke - dlhodoba ( niekolko
rokov, dozivotne) alebo kratkodoba
( jeden rok ) ?

1) dlhodoba - dozivotne,
2) dlhodoba - 5 rokov,
3) kratkodoba - mesiac,
4) kratkodoba - 1 rok



PreCo sa ockovacia latka proti
chripke aktualizuje kazdy rok ?

1) z financnych dovodov

2) prispésobuje sa cirkulujucim kmenom
virusu v populacii

3) nie je to potrebne, chripka je stabilne
rovnaka

4) aby mali Co robit’ chripkove centraly v
Londyne a USA



PreCo sa ockovacia latka proti
chripke aktualizuje kazdy rok ?

1) z financnych doévodov
2)prisposobuje sa cirkulujucim kmenom
virusu v populaci

3) nie je to potrebne, chripka je stabilne
rovnaka

4) aby mali Co robit’ chripkove centraly v
Londyne a USA



Dakujem za pozornost.



