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ABSTRACT

Background: DNA vaccinadon represents an antcipated approach for the control of
numerous infectious diseases. Used alone, however, DNA vaccine is weak immunogen
inferior to viral vectors. In trecent, heterologous prime-boost vaccination leads DNA
vaccines to practical reality. Methods: We assessed prime-boost immunization strategies
with a DNA vaccine (minigene, gBags sos DNA) and recombinant vaccinia virus (vvgBuags.
505) expressing epitope gBusgsos (SSIEFARL) of CD8+ T cells specific for glycoprotein
B (gB) of herpes simplex virus (HSV). Animals were immunized primarily with gBags sos
epitope-expressing DNA vaccine/recombinant vaccinia vitus and boosted with alterna-
tive vaccine type expressing entire Ag. Results: In prime-boost protocols using vvgBw
(recombinant vaccinia vitus expressing entire Ag) and vvgBaos 505, CD8+ T cell-mediated
immunity was induced maximally at both acute and memoty stages if primed with vvgBw
and boosted with vvgBaosses as evaluated by CTL activity, intracellular IFN-staining, and
MHC class I tetramer staining. Similatly gBags.s0s DNA prime-gBw DNA (DNA vaccine
expressing entire Ag) boost immunization elicited the strongest CD8+ T cell tesponses
in protocols based on DNA vaccine. Howevet, the level of CD8+ T cell-mediated im-
munity induced with prime-boost vaccination using DNA vaccine expressing epitope
or entire Ag was infetior to those based on vvgBw and vvgBuysgses. Of particular interest
CD8+ T cell-mediated immunity was optimally induced when vvgBaggsos was used to
prime and gB DNA was used as alternative boost. Especially CD8+ T cell responses
induced by such protocol was longer lasted than othet protocols. Conclusion: These
facts direct to seatch for the effective strategy to induce optimal CD8+ T cell-mediated
immunity against cancer and viral infection. (Immune Network 2005;5(2):89-98)

Key Words: Heterologous ptime-boost vaccination, DNA vaccine, recombinant vaccinia
virus, CD8+ T cell-specific epitope
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T CTL activity induced by prime-
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Figure 2. Analysis of gBussos epitope-specific CD8+ T cells induced by prime-boost vaccination based on tecombinant vaccinia virus
expressing entire Ag (vvgBw) or gBusssos epitope (vvgBuss.s0s) of HSV gB protein. C57BL/6 (H—Zb) mice wete immunized i.m. with
vvgBw, vgBugs.ses, or epitope peptide (pepgBass.ses) and boosted via the same route used for priming with alternative vaccine type.
Two (acute phase) and five (memory phase) weeks later, splenocytes were collected to analyze epitope-specific CD8+ T cells.
Epitope-specific CD8+ T cells were determined by intracellular IFN- 7 staining (A) and MHC class 1 (H—Zb)/ SSIEFARL tetramer
staining (B). The graphs are showing the mean from four mice.
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Figure 3. CD8+ T cell-mediated CTL activity induced by prime-boost vaccination based on DNA vaccine expressing entire Ag (gBw
DNA) or gBassos epitope (gBaossos DNA) of HSV gB protein. C57BL/6 (H,—Zb) mice were immunized im. with gBw DNA, gBavs.s0s
DNA, or epitope peptide (pepgBags.sos) and boosted via the same route used for priming with alternative vaccine type. Two (A: acute
phase) and five (B: memory phase) weeks later, splenocytes were collected to measure CD8+ T cell-mediated CTL activity. The results
ate plotted as the mean net percentage of specific lysis of EL-4 target cells (H—Zb) pulsed with gBaoss05 (SSIEFARL) peptide in four

mice per group.
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Figure 4. Analysis of gBussos epitope-specific CD8+ T cells induced by prime-boost vaccination based on DNA vaccine expressing
entire Ag (gBw DNA) or gBuass.sos epitope (gBasssos DNA) of HSV ¢B protein. C57BL/6 (H—Zb) mice were immunized im. with gBw
DNA, gBusss0s DNA, or epitope peptide (pepgBaos.sos) and boosted via the same route used for priming with alternative vaccine type.
Two (acute phase) and five (memory phase) weeks later, splenocytes were collected to analyze epitope-specific CD8+ T cells. Epitope-
specific CD8+ T cells were detetmined by intracellular IFN-y staining (A) and MHC class I (H-2")/SSIEFARL tetramer staining

(B). The graphs are showing the mean from four mice.
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Figure 6. Analysis of gBussos epitope-specific CD8+ T cells induced by prime-boost vaccination based on DNA vaccine/recombinant
vaccinia virus expressing entire Ag (gBw DNA/vvgBw) or gBuos.sos epitope (gBaossos DNA/vvgBios s0s) of HSV gB protein. C57BL/6
(H—Zb) mice were immunized i.m. with gBw DNA, 2Buoss0s DNA, vvgBw or vvgBusssos and boosted via the same route used for priming
with alternative vaccine type. Two (acute phase) and five (memory phase) weeks later, splenocytes were collected to analyze
epitope-specific CD8+ T cells. Epitope-specific CD8+ T cells were determined by intracellular TFN- 7 staining (A) and MHC class
I (H—Zb)/SSIEFARL tetramer staining (B). The graphs are showing the mean from four mice.
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A5 ek Aot 18l gBw DNAE priming A| o] &
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