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ABSTRACT

Background: DNA vaccination represents an anticipated approach for the control of
numerous infectious diseases. Used alone, however, DNA vaccine is weak immunogen
inferior to viral vectors. In recent, heterologous prime-boost vaccination leads DNA
vaccines to practical reality. Methods: We assessed prime-boost immunization strategies
with a DNA vaccine (minigene, gBsoss05 DNA) and recombinant vaccinia virus (vvgBags.
s05) expressing epitope gBaossos (SSIEFARL) of CD8+ T cells specific for glycoprotein
B (gB) of herpes simplex virus (HSV). Animals were immunized primarily with gBaos.s05
epitope-expressing DNA vaccine/recombinant vaccinia virus and boosted with alterna-
tive vaccine type expressing entire Ag. Results: In prime-boost protocols using vvgBw
(recombinant vaccinia virus expressing entire Ag) and vvgBaossos, CD8+ T cell-mediated
immunity was induced maximally at both acute and memory stages if primed with vvgBw
and boosted with vvgBaossos as evaluated by CTL activity, intracellular IFN-staining, and
MHC class I tetramer staining. Similarly gBaoss0s DNA prime-gBw DNA (DNA vaccine
expressing entire Ag) boost immunization elicited the strongest CD8+ T cell responses
in protocols based on DNA vaccine. However, the level of CD8+ T cell-mediated im-
munity induced with prime-boost vaccination using DNA vaccine expressing epitope
or entire Ag was inferior to those based on vvgBw and vvgBassses. Of particular interest
CD8+ T cell-mediated immunity was optimally induced when vvgBaogsos 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 other protocols. Conclusion: These
facts direct to search for the effective strategy to induce optimal CD8+ T cell-mediated
immunity against cancer and viral infection. (Immune Network 2005;5(2):89-98)
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Figure 1. CD8+ T cell-mediated
CTL activity induced by prime-
boost vaccination based on recom-
T binant vaccinia virus expressing en-
tire Ag (vvgBw) or gBugss0s epitope
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Figure 2. Analysis of gBugsos epitope-specific CD8+ T cells induced by prime-boost vaccination based on recombinant vaccinia virus
expressing entite Ag (vvgBw) ot gBuossos epitope (vvgBaossos) of HSV gB protein. C57BL/6 (H—Zb) mice were immunized im. with
vvgBw, vvgBiogs0s, or epitope peptide (pepgBagssos) 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-V 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 3. CD8+ T cell-mediated CTL activity induced by prime-boost vaccination based on DNA vaccine expressing entite Ag (gBw
DNA) ot gByogsos epitope (gBaoss0s DNA) of HSV gB protein. C57BL/6 (H—Zb) mice were immunized im. with gBw DNA, gBugs s0s
DNA, or epitope peptide (pepgBasssos) 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
are plotted as the mean net percentage of specific lysis of EL-4 target cells (H—Zb) pulsed with gBaoss0s (SSIEFARL) peptide in four

mice per group.
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Figure 4. Analysis of gBuossos epitope-specific CD8+ T cells induced by prime-boost vaccination based on DNA vaccine expressing
entire Ag (gBw DNA) or gBuoss0s epitope (gBaoss0s DNA) of HSV gB protein. C57BL/6 (H—Zb) mice wete immunized im. with gBw
DNA, gBuoss0s DNA, or epitope peptide (pepgBasssos) and boosted via the same route used for priming with alternative vaccine type.
Two (acute phase) and five (memory phase) weeks later, splenocvtes were collected to analyze epitope-specific CD8+ T cells. Epitope-
specific CD8+ T cells were determined by intracellular IFN-V staining (A) and MHC class 1 (H—Zb)/ SSIEFARL tetramer staining

(B). The graphs are showing the mean from four mice.



94 Seong-Ok Park, et al.

A B
100 T 100
T
— 75" = 75" T
B s
o 2 + 1
2 2
= 50 o = 50 - T
Q = T
E © i
Q al
2 a I 4
@ 95 @ 25 - 1
P T
1
0 1 1 T T 0 1 1 b ol
50:1 171 561 1.8:1 50:1 171 561 1.8
Ratio=E/T Ratio=E/T

—@— gB49g-505DNA - vwgBw

—O— vvgBw - gB 498-505DNA

—7/— gBwDNA-wgB4gg.505 —B— 9B49g-505DNA - X

—— wgB498-505 - X

A

—O— wgBw- X

—&— vvgB498-505 - 9Bw DNA
—{3— gBwDNA-X

9B498-505DNA - vwgBw
wgBw - gB 498.505DNA
wgBygg.505 - 9BwW DNA
gBw DNA - wgB 498.505 '_-f
9B498-505DNA - X
gBw DNA - X

WgB4gg.505 - X

vvgBw - X
) ] T T

0 1 2 3 4

SSIEFARL-specific IFN-r producing cells (%)

Bl Acute phase

9B498-505DNA - vwgBw
wgBwW - gB 498.505DNA

wgB4gg-505 - 9Bw DNA

Figure 5. CD8+ T cell-medi-
ated CTL activity induced by
prime-boost vaccination based
on DNA vaccine/recombinant
vaccinia virus expressing entire
Ag (gBw DNA/vvgBw) or ¢B
498505 epitope (gBaoss0s DNA/
vvgBaos.s05) of HSV gB prote-
in. C57BL/6 (H-2") mice were
immunized im. with gBw DNA,
@Baoss0s DNA, vvgBw or vvgB
498505 and boosted via the sa-
me 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-medi-
ated CTL activity. The results
are plotted as the mean net
percentage of specific lysis of
EL-4 target cells (H—Zb) pulsed
with gB4‘)8—505 (SSIEFARL) pe-
ptide in four mice per group.
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Figure 6. Analysis of gBioss0s epitope-specific CD8+ T cells induced by prime-boost vaccination based on DNA vaccine/recombinant
vaccinia virus expressing entite Ag (gBw DNA/vvgBw) or gBuaossos epitope (gBasssos DNA/vvgBaossos) of HSV gB protein. C57BL/6
(H—Zb) mice were immunized im. with gBw DNA, gBuss0s DNA, vvgBw or vvgBuss0s 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-Y 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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7} 953 CD8+ T AlE 84S Jeh thEFig. 5). 2
o} 22 &4 recombinant vaccinia virus THS ©]-8-F
prime-boost vaccination®] AR T} FEHI AHE Ho
FATHFig. 1). 7HE TV EE 3 vvgBagssos priming-
gBw DNA boosting protocol 9] acute phaseol| A 2] &4]-2
memory phased| M= A o] & o] Ay HT}; 7}
3 &S Ho FUFig. 5B). U7FAE, MHC
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63 dto] g9l So] CD8+ T A X ] 5 BT 23 2
< A% AFE B FUTHFg. 6A and B). vvgBuossos
priming-gBw DNA boosting 2 @3 ¥ <9] protocol
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phasedl| Al -3+ A& Kol F9 91}, memory phase
o) A= vvgBusssos priming-gBw DNA boosting 2 & il
A 9 5ol CD8+ T AlE uhgo] FA =0 YeldS
& F 9/1911’/}. o]¢} & A}t epitope 'LE DNA vac-
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mingd+ %
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O] epitopes 2H¥ 3= recombinant vaccinia virus vvgBags sos
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o] CD8+ T MIE &S FE317] A% HZ <] prime-
boost vaccination strategyS =t T3 TG E AF
shot.

CD8+ effector Aol <9Jleo] W3] %= cytotoxic T
lymphocyte (CTL) &/J- antiviral cytokine IFN-v, TNF-
as Aoz z+E ulold A~ 2 intracellular bac-
teria 5o g RS HIFSA o TGl thete] &
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peptide complexE ¢12413}o] cytolytic effectel] &3+ %4
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# < DNA vaccine?} T2 HH| 9] vaccine type, recombi-
nant poxvirus 5=+ adenovirusE ©]-8-3F prime-boost vac-
cination> DNA vaccined] &3} F=5 &= €etst WY
WSS SAAI RN Bt ARHQ] FZo] 7Hsal Al
th(13). o2} Z-& DNA vaccine2 ¥ 3}3l prime-boost
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7 o 35S 53l WHsd systemic immunity$} mu-
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Hgg §=37] Y= 71€9 protocold H =
recombinant vaccinia virusE primingA] ©]-8-3}31 boosting
A] DNA vaccineS ©]-&3HH 7Hg 43 WY W3S
FEZ F AATFAED. B AFAAME o] 9} e 7]E9
Zo]Z protocolt THE AHE FE& 4 SUUTh CD8+
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