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Orthopoxvirus (OPV)

DNA viruses, =200 Kb, =200 proteins

The amino acid sequences among all OPV
are highly conserved (90% overall) > strong
antigenic cross reactivity

Host specificity - very pathogenic only in the
host species

Variola virus, humans - smallpox

Ectromelia virus (ECTV), laboratory mouse
- MOUSEPOX

Vaccinia virus (VACV). Poorly or non
pathogenic in humans and mice -> Vaccine
against both, smallpox and mousepox

Cowpox virus = First vaccine



Advantages of the ECTV model

ECTV is a mouse pathogen
Mousepox is very similar to smallpox

Mousepox can be prevented by immunization with
VACV

C57BL/6 (resistant, when young)
Mechanism of natural resistance:
Role of T cells, Abs, NK cells, aging etc.

Balb/c (susceptible)
Mechanisms of acquired resistance
Role of Immune Response Modifiers in virulence.



Interferons (anti-viral cytokines)

* Type | (oo and B): produced by all cells.
Essential for the initiation of innate and adaptive

Immune response and for resistance to viral
infections

* Type |l (y) produced by immune cells
Essential anti-viral effector arm of NK and T cells



Subunit anti-viral vaccines

» Classic strategy: use structural proteins
iInvolved in virus entry



Immunization with recombinant structural protein
protects susceptible mice from lethal ECTV
infection

Live vaccinia immunization (traditional smallpox vaccine)
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M. Fang et al. 2006. Virology 345: 231- 243



Why structural proteins?

* Hope to induce sterilizing immunity
* But is this possible?
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The Smallpox Vaccine does not
Protect from Systemic Infection

Footpad D-LN

Spleen Liver

=il

| Naive

|A vaccinated

—AA/; A/

01234567 01234567 01234567 01234567

R. Xu, M. Fang, A. Klein-Szanto

Days Pl

and L.J. Sigal, PNAS 2007 104: 10992-10997



g.'I.O- 3 m

* * 30-0 kbp
T -l - - oo - o -« { - - <
001 002 003 004 005 026 ‘010 011 013 014 015 017 019
007 009
040
i > : e 60-0 kbp
R~ | e = =l
0z0 022 023 024 025 026 028 0z9 034 035 036 037 039 041 043
i
033 042
E{T
047 050 64 066 067 0 2 75
B 5 ey B el B omoow
049 gl 0‘53 055 057 058 062 g& 069 ) 074
-
052 060 063
080 9
il 084 87 08 92 96 98
081 083 085 086 091 057 100 101 102 103 p
105

b M—
Y g A [y -

— T e —— i
llDE 107 109 110 112 115 117 120 122 128 129
118
5

133 i:!a 13‘1'b iii #L *g‘i g “l 149 ek Iii & &153 ii‘ &15;&_ S
| E=al |
‘132-5 138 140 143 146
132

- i - @» _ i M ees————— - e b

IL-1b bp

From David J. Esteban and R. Mark L. Buller. J Gen Virol. 2005, 86:2645



In vitro characterization of A166
and Rev166
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ECTV A 166 is completely avirulent
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ECTV A 166 does not cause organ
NEeCrosis
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Recombinant IFN-a bp is biologically active in vitro and In
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A recombinant protein that can
be used to inactivate IFN-o In
vitro and In vivo



The ECTV and VACV IFN bp are natural targets
of the antibody response and can be used to
determine previous exposure
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And the same for the structural
EVM135

Anti-ECTV serum
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M. Fang et al. 2006. Virology 345: 231- 243



Recombinant proteins can be
used to diagnose OPV exposure
and determine species



The OPV type | IFN bp can be used as an
effective vaccine
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A recombinant virulence factor
can be used as a vaccine



Summary

Recombinant IFN-a bp from ECTV can be used to block
IFN-o activity in vitro and in vivo

Previous exposure to ECTV and other OPVs can be
determined by ELISA using recombinant proteins rather
than infected cell lysates (no BSL2 or vaccination
required)

Stronger reactivity of antiserum with proteins from the
gopr(\/ologous virus can be used to identify the infecting

Virulgence factors can be used as anti-OPV
vaccines

Virulence factors are excellent candidates for
anti-OPV drugs
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