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Na ktorych pracoviskach
bol projekt rieseny:

Virologicky ustav SAV

Ktoré zahrani¢né
pracoviska
spolupracovali pri rieSeni
(nazov, stat):

National Institute for Medical Research, London, UK

National and Kapodistrian University of Athens, Medicinal Chemistry, Faculty of
Pharmacy, Greece

Florentska Univerzita, Taliansko

Udelené patenty alebo
podané patentové
prihlasky, vynalezy alebo
uzitkové vzory
vychadzajuce z vysledkov
projektu:

Uzitkovy vzor- vypracovanie citlivej metody na detekciu virusov chripky pomocou PCR
vyuZivajuc konzervativny M gén.

Uzitkovy vzor — nadizajnovanie primerov a vypracovanie metddy na uréenie subtypov virusov
chripky pomocou PCR bez predchadzajucej izolacie virusov.

Publikacie (knihy, €lanky,
prednasky, spravy a pod.)
zhriujuce vysledky
projektu

(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pat’
najvyznamnejsich
publikacii.
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V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky projektu rozsirili znalosti o idnovych kanalov virusov chripky a vysledky z mutagenézy
M2 a BM2 proteinu mézu prispiet’ k pochopeniu funkcie aminokyselin v transmembranovej
oblasti pri prenose i6nov. Vysledky surveillance virusov vtacej chripky v rokoch 2006 a 2007 na
Slovensku poskytuju prvé a jediné udaje o cirkulujucich kmeniov vtacej chripky na naSom tizemi.
Dokazali sme, ze jeden vtaci jedinec moze byt nainfikovany suc¢asne dvomi réznymi kmenmi
virusov chripky.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Koexpresiou BM2 proteinu s pH-citlivym HA doslo k redukcii konformacnych zmien HA v désledku nizkeho pH pocas transportu
k povrchu bunky. Zistili sme, ze BM2 protein moze zvysit pH vo vezikulach o 0,4 jednotky, podobne ako M2 protein. Nahradenie
H19 alaninom alebo leucinom viedlo k strate aktivity BM2, kym mutacia H37A u M2 neinhibovala aktivitu kanala. Substitiiciou
W23A a W23L sa zrusila aktivita BM2 kanala, kym substiticia W41L u M2 proteinu aktivitu ibnového kanala iba zredukovala, ale
nezrusila. Analyzou chimerickych proteinov NB/M2 sme zistili, ze N- a C- domény stabilizuju Struktiru transmembranove;j
domény, Co je dblezité pre aktivitu kanala. CM2 protein virusu chripky typu C je schopny redukovat’ pH v transportnych vezikulach
a chranit’ HA pred konforma¢nymi zmenami v dosledku nizkeho pH.

V roku 2006 sme Studovali rozsirenie virusov chripky u stahovavych vodnych a spevavych vtakov v 3 réznych lokalitach na
vychodnom a zapadnom Slovensku. Vypracovali sme metddu na urcenie jednotlivych subtypov hemaglutininu (HA)

a neuraminidazy (NA). Najvicsiu diverzitu chripkovych kmenov sme zaznamenali u vodnych vtakov chytenych na Senianskych
jazerach (vychodné Slovensko), kde sme v 19 vzorkach detegovali 13 réznych subtypov virusov chripky (HIN2, H2N2, H3N2,
H6N6, H7TN6, HON2, HONS, HON6, H10NS, H10N6, H12N6, H13N6, and H16N6). V tom istom roku bol virus H3N5 detegovany
u 50% spevavych vtakov z Parizskych Mociarov (zapadné Slovensko) a HONS virus bol dominantny u vtakov chytenych na
Trnavskych rybnikoch. U 5 vtakoch sme nasli rézne kmene virusov chripky vo vzorkach z orofarynxu a kloaky (H13N6 a HIN2;
HI0NS a H12N6; HONS5 a HONS; HION6 a H7N6; HON2 a H3NS). V lete 2007 sme testovali vzorky stahovavych vtakov
chytenych na zapadnom Slovensku. U jednotlivych vtakov bolo pozitivnych 18% vzoriek z orofarynxu a 18% vzoriek z kloaky a
iba 6,6% vzoriek bolo pozitivnych v orofarynxe a zaroven aj v kloake. Stanovili sme 10 roznych subtypov HA (H2, H3, H4, H6,
H7,H9,H10, H11, H12, and H13) a 4 subtypy NA (N1, N2, N3, and N5). 25% vzoriek obsahovalo virusové kmene so subtypom
H12 a H9, 15% vzoriek obsahovalo virusy H11 and H10 a 9% vzoriek obsahovalo virusy H13. V troch pripadoch sme detegovali
rozne kmene u jedného vtaka v orofarynxe a kloake (HI13N1 a H12NS; H13N3 a HONS; HI0N2 a HONS).

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

Co-expression of the BM2 protein with pH-sensitive HA reduces the conversion of HA to its low-pH conformation during transport
to the cell surface in the same way as human M2 proteins. BM2 protein is capable of increasing vesicular pH by as much as 0.4 pH
units. Mutation analysis showed that replacement of H19 in BM2 protein by A and L resulted in loss of activity, while M2, with the
mutation H37A, remained active, but its severe toxicity was intolerable for cells. Whereas substitution of L or A for W23 abolished
detectable activity of the BM2 channel, substitution of L for W41 in the M2 protein resulted in a functional ion channel but with
reduced activity. The activity of M2/NB chimeras has shown, that the N- and C-terminals of M2 are important for stabilization of the
transmembrane domain structure. The CM2 protein of inflenza C has capacity to reduce the acidity of the exocytic pathway and
reduce conversion of the pH-sensitive HA to its low pH conformation during transport to the cell surface. The prevalence of avian
influenza virus (AIV) infections, together with the distribution of different AIV subtypes, was studied in migratory waterfowl and
terrestrial birds trapped in three localities in Slovakia during 2006 and 2007. Samples obtained from waterfowl captured in the
Senianske Ponds area of Eastern Slovakia showed the highest diversity of AIV isolates. A total of 13 different subtypes were
detected in 19 samples from this location (HIN2, H2N2, H3N2, H6N6, H7N6, HON2, HIN5, HON6, H1ONS5, HION6, H12N6,
H13N6, and HI6N6). H3NS5 virus was detected in 50% of passerines testing positive for AIV in the Parizske Wetlands and HONS
virus predominated in passerines captured at Trnava Ponds. There were five cases where different AI'V infections were detected in
oropharyngeal and cloacal samples originating from the same bird (H13N6 and HIN2; HIONS and H12N6; HONS and HO6NS;
H10N6 and H7N6; and HIN2 and H3N5 in the oropharynx and cloaca, respectively). In western Slovakia in summer 2007,
screening of samples revealed that 18% of oropharyngeal and 18% of cloacal samples were positive for AIV. Samples from both the
oropharynx and cloaca were positive in only 6.6% of cases. A total of 10 different subtypes of haemagglutinin (H2, H3, H4, H6, H7,
H9, H10, H11, H12, and H13) and 4 different subtypes of neuraminidase (N1, N2, N3, and N5) were detected in the samples from
this location. The most abundant subtypes of HA in the samples were H12 and H9 (25% each), followed by H11 and H10 (15%
each), and H13 (9%). There were 3 cases where different AIV infections were detected in oropharyngeal and cloacal samples
originating from the same bird (HI3N1 and H12N5; HI3N3 and HON5; H10N2 and HONS in the oropharynx and cloaca,
respectively).
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