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Vi ruses have evolved to in fect all do mains of life – from
bac te ria to eukaryotes. The vi rus must en coun ter and bind a 
spe cific re cep tor on the cell’s sur face to start the in fec tion.
Then, the vi rus de liv ers its ge netic ma te rial into the host cy -
to plasm. How ever, for most vi ruses, it is still un known
how the ge nome re lease mech a nism is con trolled at a mo -
lec u lar level. In my dis ser ta tion the sis I de scribed struc -
tures of three vi ruses – bacteriophage P68 in fect ing
Staph y lo coc cus aureus, and rhinovirus 14 and echovirus
18 from ge nus Enterovirus in fect ing hu mans. The struc ture 
of bacteriophage P68 was solved by a com bi na tion of
cryo-elec tron mi cros copy and X-ray crys tal log ra phy.
Based on the com par i son of struc tures of phage P68 in dif -
fer ent stages of the ge nome re lease, I pro posed a mech a -
nism of the cell en try. The re sults may lead to im proved
phage ther apy and a better un der stand ing of the as sem bly
of bac te rio phages from the fam ily Podoviridae in fect ing
gram-pos i tive bac te ria. 

The rhinovirus-14-ICAM-1 struc ture was solved by
cryo-EM to the res o lu tion of 2.4 C. I proved that the re cep -
tor ICAM-1 trig gers a mo lec u lar switch in side the capsid,
nec es sary for the vi rus to re lease its ge nome. Ad di tion ally,
a struc tured part of the RNA ge nome in ter act ing with
capsid pro tein was iden ti fied. I pro posed or ches trated steps 

trig gered by bind ing of ICAM-1, which even tu ally re sult in 
uncoating of the vi ral ge nome. Along with the struc ture of
the echovirus 18 ex pel ling pentamers to re lease its ge nome, 
the struc tural anal y sis of rhinovirus 14-ICAM-1complex
pro vides a seam less mech a nism of ini tial stages of in fec -
tion of Enteroviruses from the ini tial re cep tor bind ing to fi -
nal ge nome re lease into the host cy to plasm. Our find ings
un cov ered mech a nisms of the ini tial steps of Enterovirus
in fec tion that could be tar geted by an ti vi ral drugs.
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