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The genus flavivirus contains several arthropod-borne zoonotic viruses which are the
causative agents of encephalitis and hemorrhagic fevers. The tick-borne encephalitis
serocomplex contains medically important flaviviruses namely; tick-borne encephalitis
virus, Omsk hemorrhagic fever virus, Powassan virus, Alkhurma virus and Kyasanur forest
disease virus. This thesis focuses on two members of the tick-borne encephalitis
serocomplex; tick-borne encephalitis virus (TBEV) and Omsk hemorrhagic fever virus
(OHFV), the causative agents of tick-borne encephalitis (TBE) and Omsk hemorrhagic

fever (OHF) respectively.

The envelope (E) protein of flaviviruses is the largest surface protein and is the maor



target for neutralizing antibodies. Members of the tick-borne encephalitis serocomplex have
a high E protein homology. As a result of this antigenic similarity, neutralizing antibodies
against one virus have the potential to neutralize another virus within the serocomplex. The
neutralizing potentia is closely related to the degree of amino acid similarity of the E
protein. Due to its immunogenic properties, the E protein is an important antigen in
flavivirus immunodiagnositc research. This thesis investigated the applications of the E
protein antigenicity in flavivirus prevention and diagnosis.

Vaccination is the most important method for preventing flavivirus infections;
however, commercial vaccines against tick-borne flaviviruses are only available for TBEV.
Due to the antigenic similarity of the E protein, it is feasible that the TBE vaccines can
protect against other members in the serocomplex. In chapter 1, the antigenic
cross-reactivity between TBEV and OHFV was assessed to evaluate the efficacy of the
commercial TBE vaccinesto cross-protect against OHF. Neutralization tests performed on
serafrom OHFV and TBEV-infected mice showed that neutralizing antibodies were
cross-reactive. In mouse vaccination and challenge tests, the TBE vaccine provided 100%
protection against OHFV infection. In addition, eighty-six percent of vaccinees
seroconverted against OHFV following complete vaccination. These data suggest that the

tick-borne encephalitis vaccine can prevent Omsk hemorrhagic fever virus infection.

Reliable surveillance of TBEV reservoirs and TBE cases is important for implementing

effective disease prevention and control measures. Current diagnostic tests for TBEV



infections require high biosafety facilities for antigen preparation, and can cross-react with
other flaviviruses. There is therefore a need to develop safe, inexpensive serodiagnostic
tools with high specificity and sensitivity. Since the E protein is the major target for
antibodies, recombinant E proteins could provide a cheaper alternative for producing TBE
antigens for ELISA. Chapter 2 describes the development and evaluation of TBEV E-Fc
proteins as antigens for TBEV serodiagnosis. A recombinant plasmid expressing TBEV E
protein fused to the Fc region of rabbit IgG was expressed in mammalian cells. The E-Fc
proteins were secreted as soluble homodimers, which retained reactivity with anti-TBEV
and anti-rabbit 1gG antibodies. The E-Fc proteins were used to develop an ELISA to detect
TBEV antibodies in rodent and human sera. Compared with the neutralization test, the
ELISA had over 90% sensitivity and specificity. In addition, the assay showed no
cross-reactivity with Japanese encephalitis virus antibodies. These findings suggest that the

E-Fc ELISA may be a useful tool for TBEV serodiagnosis.
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