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3.2. Immunization of mice with CLIP-replaced Ii
expression plasmids successfully induces specific T
cells in vivo

In order to examine whether these CLIP-replaced Ii p31
and p41 expression plasmids induce specific T cells in vivo,
we immunized BALB/c mice with these plasmids, by us-
ing gene gun bombardment. We chose this immunization
method as it was a reliable and reproducible method from
our previous experience [20]. As shown in Fig. 2, the immu-
nization with pCI-mli p31-OVA323 or pCl-mli p41-OVA323
allowed to have spleen cells proliferate after in vitro incuba-
tion in the presence of, but not in the absence of OVA protein.
The immunization with CLIP-replaced Ii expression plas-
mids gave significantly higher stimulation index, compared
with immunization with full-length chicken OVA cDNA ex-
pression plasmid (pCI-OVA) in our experimental condition.
We did not detect any significant specific cell proliferation
by using wild-type Ii p41 expression plasmid (pCI-mli p41)
or the expression plasmid for OVA 323-336 peptide only
{pCI-OVA323). As all plasmids used were constructed based
on the same CMV enhancer/promoter-driven eukaryotic ex-
pression plasmid, pCI, the difference of the stimulation in-
dex observed should be mainly attributable to the difference
of the genes inserted into the plasmids.

114

o
L

Stimulation index

o~ T ¢
< &
T8y s g §
= <« £ O £ O w
E =2 =2 £ = 4+ 5
£ 0 O Q 0O ¢ ¢
%)_“‘"‘Q'—"E)'G
2 2 2 5 B
£ E < <
<L <
(-'3(—') > >
2 ] o O

Fig, 2. OVA-specific splenocyte proliferation with immunization with
pCI-mli-OVA323 plasmids in vivo. BALB/c mice were immunized with
plasmids indicated, by using gene gun four times at a week interval, or
with OVA protein conjugated with CFA or alum twice at 2-week interval.
Spleen cells of the immunized mice were harvested 3 weeks after the
last immunization and cultured in vitro in the presence or absence of
100 pg/ml of OVA for 48 h and pulsed with 0.5 uCi [methyl-3H] thymidine
for last 12h. The values represent stimulation index (the value after in
vitro stimulation in the presence of OVA divided by the value in the
absence of OVA)., The mean and $.D. of three mice per group (except
for an OVA + alum-immunized mouse) are shown. Asterisks indicate
statistically significant (# < 0.05) compared with the value of pCl-mli
p4l-immunized mice.

3.3. The T cells induced with pCI-mli-OVA323 plasmid
immunization are MHC class H-restricted CD4% T cells

Then, we examined the phenotype of the OVA-specific
T cells generated by priming with pCI-mli-OVA323
plasmid DNA immunization. As shown in Fig. 3A, the
OVA-specific proliferation of spleen cells immunized with
pCI-mli-OVA323 plasmid DNA was eliminated significantly
by CD4* T cell subset depletion, but not by CD8* T cell
subset depletion. To determine whether the OVA-specific T
cells are MHC class II-restricted, OVA-specific proliferation
of spleen cells immunized with pCT-mli p41-OVA323 plas-
mid was tested in the presence of anti-I-AYE? mAb (2G9).
The OVA-specific proliferation of the spleen cells was
blocked with anti-I-A4/E% mAb, but not by isotype-matched

{A)
pCl-mli p31-OVA323 CD4+C

pCl-mii p31-OVA323 CD8+C
pCl-mli p31-OVA323 B220+C

pCl-mii p41-OVA323 CD4+C

pCl-mli p41-OVA323 CD8+C
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Fig. 3. Inhibition of Ag-specific splenocyte proliferation by CD4% T cell
subset depletion or MHC class IT blocking. (A) The spleen cells from
pCL-mli-OVA323 plasmid-immunized mice were treated with anti-CD4,
anti-CDS, or CD45R/B220 control mAb and rabbit complement. Then, the
lymphocyte proliferation assay was performed as in Fig. 2. The mean and
§.D. of Acpm of quintuplicate determinations of a representative ¢xper-
iment are shown. Asterisks indicate statistically significant (P < 0.001)
compared with the value of control mAb + complement treatment
(B220 + C). {B) The spleen cells from pCI-mli p41-OVA323-immunized
mice were stimulated with 100 pg/ml of OVA protein in the presence of
anti-I-A%EB? mAb or CD45R/B220 control mAb. The mean and $.D. of
Acpm of quintuplicate determinations of a representative experiment are
shown. Asterisks indicate statistically significant (P < 0.001) compared
with the value of control mAb treatment (B220).
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Fig. 4. A20-2) cells transfected with pCI-mli p31-OVA323 or pCI-mli
p41-OVA323 stimulate naive spleen cells from DO10-transgenic mice.
Spleen cells from DOI0-transgenic mice were cultured with fixed intact
A20-21 cells, or fixed A20-2J cells having plasmids indicated, or in
the presence (OVA protein} or absence {control) of 100 wg/ml of OVA
without A20-2J cells for 48h, and pulsed with 0.5pCi [methyl-*H]
thymidire for last 12h. The values represent the mean and S.D. of cpm of
triplicate determinations in a representative experiment. Asterisks indicate
statistically significant (P < 0.001) compared with the value with fixed
A20-2] cells having pCI-mli p41 plasmid (A20/pCI-mli p41).

control mAb (Fig. 3B). These results indicate that the
OVA-specific T cells generated with pCI-mli-OVA323 plas-
mid DNA immunization are MHC class Il-restricted CD4%
T cells.

3.4. The B cell lines transfected with CLIP-replaced Ii
expression plasmids have a capacity to stimulate naive
spleen cells from DO10-transgenic mice

In order to support that the mutant Ii molecules produced
by the plasmid DNA immunization were expressed and
presented on the plasmid-transfected cells directly, we es-
tablished murine A20-2J B lymphoblastoid cell lines trans-
fected with pCI-mli p31-OVA323 or pCI-mli p41-OVA323.
Asshownin Fig. 4, these cell lines fixed in 4% paraformalde-
hyde were capable of proliferating naive spleen cells
from DOIO0-transgenic mice bearing OVA-specific TCR
transgenes {18] in the Ag-specific manner. On the con-
trary, A20-2] cells having pCIl-mli p4l control plasmid
did not stimulate the cells. Furthermore, we performed
ELISA for IFN-v by using culture supernatants of naive
spleen cells from DO10-transgenic mice. The co-culture
of spleen cells from DO10-transgenic mice and A20-2)
pCl-mli p31-OVA323-, or pCl-mli p41-OVA323-stable

Table 1
IFN-v production by spleen cells from DO10-transgenic mice after stim-
ulation with A20 pCI-mli-OVA323-stable transfectants

Stirnulation® IFN-y produc-
tion (pg/ml)°
A20/pCI-mli pal 658 & 372
A20/pCI-mli p31-OVA323 12658 £ 377
A20/pCI-mli p41-OVA323 12396 & 3%0
OVA protein 11911 + 937
Control 334 £+ 140

3 Spleen cells of DO10-transgenic mice (2 x 10% cells per well) were
cultured with A20 stable transfectants (1 x 10% cells per well) or in the
presence of 100 pg/ml OVA protein. The spleen cells were also cultured
without stimulation (Control). '

b After 5 days, IFN-vy concentration in culture supernatants was quanti-
fied with IFN-y-specific ELISA as described in Section 2. The mean=+5.D.
are shown.

transfectants in vitro induced Ag-specific IFN-y production
(Table 1). We also performed lymphocyte proliferation assay
and ELISA for IFN-v by using spleen cells from pCI-mli
p31-OVA323-, and pCl-mli p41-OVA323-immunized mice
and obtained similar results (data not shown).

3.5. Ab production against OVA by CLIP-replaced Ii
expression plasmid immunization

The I-A%-restricted OVA Th epitope, OVA 323-336, may
function as a B cell epitope in vivo by itself or in con-
nection with the amino acids flanked in the Ii molecules.
In order to examine whether the CLIP-replaced Ii cDNA
immunizations induce Ab production against OVA protein,
sera of the immunized mice were examined. As shown in
Fig. 5A, DNA immunization with pCI-mli p41, pCI-mli
p31-0VA323, or pCI-OVA323 did not induce OVA-specific
Ab production. On the other hand, immunization with
pCI-OVA induced the strong level of the Ab comparable
with those in OVA protein immunizations (Fig. 5A). Of par-
ticular interest is that some mice immunized with pCI-mli
p41-OVA323 induced OVA-specific Ab production. Two
mice immunized with pCl-mli p41-OVA323 among 4 mice
did not produce the Ab | month after the last immuniza-
tion. However, one mouse produced the amount of the Ab
comparable with that in mice immunized with pCI-QVA.
Another mouse produced the lower level of the Ab. These
results indicate that OVA 323-336 peptide functions as a
B cell epitope in some pCl-mli p41-OVA323-immunized
BALB/c mice. In addition, we performed the peptide block-
ing experiment to examine the specificity of Ab produced.
As shown in Fig. 5B, pre-incubation of sera from pCI-mli
p41-OVA323-immunized mice with OVA 323-339 peptide,
but not with control LLO 319-327 peptide, abolished the
binding. On the other hand, pre-incubation of sera from
mice immunized with pCI-OVA. OVA protein + CFA, or
OVA protein + alum, did not affect the binding. To con-
firm that some pCl-mli p41-OVA323-, but not pCI-mli
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Fig. 5. Ab production against OVA by immunization with pCl-mli p41-OVA323 plasmid. (A} Sera were obtained from the immunized mice 1 month
afier the last immunization and stored at —20°C until assayed for OVA-specific IgG by ELISA. Each dot represents binding of 50 x diluted serum from
individual mice (2—4 mice for each group). The values represent the mean of two determinations. OD4035, optical density at 405nm. (B) Sera from the
two immunized mice (except for a naive mouse) were diluted 100 times and incubated with 50.M of OVA 323-339 peptide or control LLO 319-327
peptide at room temperature for 1 h before ELISA, The bindings of untreated sera (circle), sera pretreated with OVA 323-330 peptide (square), and sera
pretreated with control LLO 319-327 peptide (triangle) are shown. Sera of two individual mice (shown as open or closed symbol) were examined for
each group. (C) Sera were obtained from pCI-mli p31-OVA323-, or pCl-mli p41-OVA323-immunized mice 2 weeks after the last immunization and
stored at —20°C until assayed for OVA-specific IgG by ELISA. Each dot represents binding of 50x diluted serum from individual mice (11 mice for

each group). The mean of two determinations is shown.

p31-0VA323-immunized mice, do produce anti-OVA
Ab, we immunized 11 additional mice with pCI-mli
p31-0VA323 or pCl-mli p41-OVA323 and examined
anti-OVA Ab production. As shown in Fig. 5C, only one
mouse produced high amounts of anti-OVA Ab and an-
other mouse produced lower amounts of the Ab among
11 pCl-mli p41-OVA323-immunized mice. No pCI-mli
p31-OVA323-immunized mice produced the Ab. These
results indicate that immunization of BALB/c mice with
pCL-mli p41-OVA323, but not with pCI-mli p31-OVA323,
is capable of producing anti-OVA 323-336 peptide Ab,
although the frequency of the mice which produce the
Ab is low,

3.6. Cytokine production by spleen cells from mice
immunized with pCI-mIi-OVA323 plasmids

The difference of Ii isoforms used for DNA immu-
nization may affect the induced CD4* T cell subpopula-
tion. Therefore, we examined IFN-y, IL-2, IL-4, and IL-5
production by spleen cells from mice immunized with
pCIl-mli-OVA323 plasmids and compared it with that from
mice immunized with OVA protein. Table 2 shows the re-
sult of sandwich ELISA of cytokines. Spleen cells from
mice immunized with pCIl-mli p31-OVA323 and pCI-mli
p41-OVA323 produced a high amount of IFN-v, although

the produced IFN-v levels were somewhat lower than the
level from the mouse immunized with OVA protein 4 CFA.
IFN-v levels produced by spleen cells from naive mice or
mice immunized with OVA protein + alum were low. The
level of IL-2 from spleen cells of each group had a similar
tendency with that of IFN-v. On the contrary, only spleen
cells from the mouse immunized with OVA protein + alum
produced the high levels of IL-4 and IL-5. These results
indicate that immunization with both pCI-mli p31-OVA323
and pCI-mli p41-OVA323 plasmids induces Thl-type sub-
population of CD4" T cells in this experimental condition.
Furthermore, we compared the cytokine expression pattern
of Ag-specific T cells in anti-OVA Ab-producing mouse
(#3; the mouse producing highest amounts of anti-OVA Ab
ameng 11 pCI-mli p41-OVA323-immunized mice shown in
Fig. 5C) and non-preducing pCI-mli-OVA immunized mice
(pCI-mli p31-OVA323 #1, #2 and pCI-mli p41-OVA323 #1,
#2) as the cytokine profile of T cells in these mice may have
some relevance to preduction of anti-OVA Ab. The result of
ELISA indicates that whether the mice produce anti-OVA
Ab or not, pCl-mli p41-OVA323-immunized mice showed
Thl-type cytokine expression pattern; high expression of
IFN-y/IL-2 and low expression of IL-4/I1.-5. An anti-OVA
Ab-producing mouse (pCI-mli p41-OVA323 #3) produced
slightly higher levels of IFN-y and IL-2 than anti-OVA Ab
non-producing pCI-mli-OVA immunized mice.
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Table 2

Cytokine production by spleen cells from mice immunized with pCI-mIi-OVA323 plasmids or OVA protein

Cytokine production (pg/ml)®

Immanization Production of anti-OVA Ab Stumulation® IFN-y IL-2 IL-4 IL-5
Naive - ' + 1551 £+ 377 751 £ 110 66 £+ 53 61 &+ 51
- Control 231 £ 33 36l £ 51 78 + 69 51 £ 60
pCl-mli p31-OVA323 #1 - + 6489 £ 761 825 £ 124 83 £ 23 103 £ 32
- Control 23 +2 581 £ 607 81 &5 39+18
pCl-mli p31-OVA323 #2 - + 6922 + 1512 ND¢ 163 £ 36 ND
- Control 2157 £ 100 ND 70 £33 ND
pCl-mli p41-OVA323 #1 - + 4744 + 1207 1036 + 74 99 + 28 50 & 37
- Control 240 + 30 150 £ 29 64 + 22 56 £ 13
pCl-mli p41-OVA323 #2 - + 5117 + 598 1615 & 257 157 &+ 47 299
- Control 557 £ 93 152 £ 16 104 £ 35 16 £ 0
pCl-mli p41-OVA323 #3 + + 7496 + 571 1745 £ 420 318 + 71 187 £+ 27
+ Control © 613 £+ 270 521 4 29 62 =+ 51 101 £+ 38
QOVA protein + CFA + + 7659 x 248 3291 % 330 209 + 17 492 + 87
+ Control 96 £ 15 222 £ 15 19+6 20 + 4
QVA protein + alum + + 2302 + 396 480 = 78 1330 + 82 1344 £+ 170
+ Control 67 + 11 180 £ 0 22+ H %12

* After 2 days (for IL-2 and IL-5) or 5 days (for IFN-y and IL-4), cytokine concentration in culture supernatants was quantified with IFN-y, IL-2,
IL-4, and IL-5-specific ELISA as described in Section 2. The mean + S.D. of wells of triplicate in vitro stimalation is shown.
® Spleen cells of immunized mice (2 x 10% cells per well) were cultured in the presence of 100 ug/ml OVA protein (+) or without the protein (Control).

¢ ND: not determined.

4. Discussion

We report here that DNA immunization with two
CLIP-replaced Ii isoform-expression plasmids successfully
induces an antigenic peptide-specific Th in vivo. There may
be two possibilities for the mechanism by which the specific
T cells were induced in the immunized mice. One is that the
plasmid DNA may be directly introduced into the skin APC,
especially epidermal Langerhans cells and dermal dendntic
cells. Then, the cells migrate to lymphoid tissues like lymph
nodes and subsequently prime specific T cell subset. The
other is that the mutant Ii molecules produced in the plasmid
DNA-transfected cells egress out of the cells. Then, APC
take the molecules by endocytosis and present the Agto T
cells in lymphoid tissues. Supporting the possibility of the
latter mechanism, Malcherek et al. [12] demonstrated that
pulsing of human peripheral blood mononuclear cells with
li-hybrid molecules encoding a Th epitope of tetanus toxin
or acetylcholine receptor, dramatically enhances stimulation
of specific T cell lines in the in vitro cell culture system.
However, in the case of gene gun immunization as in this
study, we speculate the first mechanism. Several groups
reported that dendritic cells which received gold particles
with plasmid DNA directly, play a pivotal role for eliciting
immune responses by gene gun immunization [16,17]. Our
result showing that fixed A20-2J B cell lymphomas having
mutant Ii ¢cDNA constructs were capable of stimulating
spleen cells derived from naive DOQI10-transgenic mice
and pCI-mli-OVA323-immunized mice in the Ag-specific
fashion, also supports the first mechanism. In addition,
we previously reported very good CTL induction by

immunization with minigene plasmid DNA encoding only
a minimal CTL epitope by gene gun bombardment, sug-
gesting APC take the plasmid directly and produce the
plasmid-encoding polypeptides in the cytoplasm, then
present them on MHC class I molecules [5].

Two isoforms of murine Ii molecules are generated from
a gene by alternative splicing mechanism [24]. In some
cases, the p41 isoform has been reported to enhance Ag
presentation by reducing the proteolytic activity of the Ag
processing compartments, thus protecting a subset of anti-
genic peptides from excessive degradation {27,28)]. However,
our results showed that pCl-mli p31-OVA323 and pCl-mli
p41-OVA323 immunizations did not result in a significant
difference on Ag presentation capacity for the OVA pep-
tide (Fig. 2). It was reported that the magnitude of OVA
323-339 peptide presentation to some specific T cell hy-
bridoma was not enhanced particularly by Ii p41 isoform
expression when compared with the effect of 1i p31 isoform
expression using Ltk™ Ii transfectants {29], suggesting that
the OVA peptide stability is not affected by the presence of
Ii p41 molecules. Comparing Th-stimulatory activities by
immunization of other Th epitope/CLIP-replaced Ii p31 and
p41 isoform cDNA plasmids may be interesting.

Surprisingly, some mice immunized with pCl-mli
p41-OVA323 produced anti-OVA323 peptide-specific Ab.
Thl-type cytokine expression pattern of T cells in both
anti-OVA Ab-highly producing and non-producing pCI-mli
p41-OVA323-immunized mice (Table 2} denies the possi-
bility that the Ab production is caused by the difference
of Th subset induced. We speculate that the difference of
intracellular localization of two Ii isoforms is the main
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reason for production of the Ab. It was reported that p31
and p41] isoforms are localized in different cell compart-
ments [30] and that Ii molecules are exposed on the cell
surface before they are internalized and transferred to the
endosome in human cells [31,32]. Therefore, it is possible
that some Ii p41-OVA323 molecules are expressed on the
surface of the plasmid-transfected cells for a longer time
than Ii p31-OVA323 molecules and induce the Ab produc-
tion in vivo. Further experiments are, however, necessary to
conclude that,

Taken together, we believe that the immunization system
shown here is applicable to treatments for a variety of dis-
eases including allergic and autoimmune diseases, as well
as infectious diseases. This system will be also useful for
analyses of the basic immunological responses to a particu-
lar Th epitope. The prognosis of a variety of immune-related
diseases depend on the cytokine profiles produced by the
induced specific T cells. Therefore, the strategy for the con-
trol of cytokine profiles of specific T cells, for example, by
using co-immunization with IL-12 or IL-4 expression plas-
mids, will be worth while to try.

5. Addendum

After this work was completed, a similar approach was
presented by van Tienhoven et al., Vaccine 19; 1515, 2001.
They reported that no proliferative T cell responses were
detected in spleen of immunized rats. They observed low
proliferative responses only in the draining lymphnodes.
The discrepancy between their and our observations will be
attributable to the differences of animals used, the antigenic
peptide examined, the immunization methods, and/or the
immunization protocols.
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/ DNA 74 F o & 3 RLph

I SR,

Key Sentences

pid i I oA

N
BFIERESBELETIAR—BLTVWS.

ODNA 7 2F it RBFEEOARELY, ChETEIICF - TOHENRTEETH - -HEMNRE RIS T
B, Ld-oT, TOMRIZBPBIETII TN IAOBMERES, @RATEES L URABRHITCE S,

@ DNA 77 F -0 FHEICE, i, =T, ETEE, SRIEBLSYOFEINHIH, MEFHEIANDS T
SAIFORHNPLERTTL, REENOFRESF L LW EDORHESHS.

GICr—TDONADVF o BRBEEEF#O— KT 379 F kL, PRLECHBEMEGRESIENTES. Lo,
MREATFERERSOREICL Y, AlREEME THEECTL /A3 Th1 #HRROE S ELELOOHEIENT

@ODNA 22 F Al L 5RBFEBOBFRIFTOEREZCE-THRELEDZY, SHEAXOHKMARDC) Y T M0

OBAE—7 — X b{prime-boost) N7 BRFEZEIZ, WEDHHEMELE DNA P F - TRBRIEL, ZOHEMAI Y1
NWATT—Z +EH,F2H0T, MCHERERTERNTE S,

Key Words

i [E452:]

Vxzrr—it, FRIIERBRLAALED ORI
BICERLEWEVLIFIIL > 213, 179645 A
OISR PR XRS. JhiCEh, oL
PERBEOBRLGHETLIEIICR L, hRE

DL FrTHAH, THRIZBERE, NAV-VERE

, X5, Bt rFrekae EERLE A
AT WIEINHDFHEHRE [Tro2F (775 7)]

DNA 77 F >, BIGFH, TU+—7DNA T F, &5,

B — X b (prime-boost) AF O%&FE

Eaftirr. uhﬁ77/n®ﬁ¢%%%T%Fh/ﬁJ
PHoETHYN, Vvt -4 EoRE->THDTT
AR R L LIt E 2 o Tho /.
TOHRVELK DI I F AHRE SR, bhbhiig k%
BERZITTEL
TTEOREZO Y NEFH LD TEALRARK I
FhroHESEH, ZhizsldmE R+ (BEKAE
K)LERSho0H5., ZOLHiidhIMOBMPIE:
HLTRI77FOMREHRTHE, 191260
[ CDC (Centers for Disease Control and Prevention)

Control of infections by a DNA vaccine
* 1 Kowe Yukio ! BEREHAXFHNEHFIEG

¥ 2 Nagata Toshi

DR EM AN FES

52(372) . IR - RfE - EHE Vol7 Nod 2002-10
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o7y F yEENREOBRMEREROLEI I, K
YA T AHRIE100%, YIFVT, KE, AV
FA, BBCHTAEHRIE9%UE, FLT, BHY
It AR T B LETHS. LhLads, o4
X, TV TR EDERLRBREIIADLZT 7 FVidw
FERRRLICHS.

W, L EBRMICELRTEALY S F v (HHET
TFV, PEETIF ) LRBEEOMESIZLY,
BRI & L XS OIS E RS2 2
WLUTHERLEEG?ZF (A7 VY HAT Y
FrR)PERENS. LALRFREALNE, BE
CIHES AR F LA THAICH O PSR T
Wazrhrbed, ChbOHRIVWEETIFVE
BiztaErERTHEVED WL S, HIV, CEAF#
B4 VAMHCY) 2 EDOY 4 v ADOBHEY S X UHEE
B, Rk oMBNETERORIHINT S
R lgThs, L L, BEEHSATVWDY
2FrOFTHRNRELFETLILNIEIBCCNLD
LBEHETIFFICBELRTEY, IRk 2BIRG
OWEREEF O TS, EE, DNA 727 F ¥R HEo
Al oA RELENCERTELI L)L, B
BT FRDLIERHTCRELTIF L ELTOME
FIRDHTVS,

DNA 7 7 F v DML  OBRD 5 RH & ik
WERER SR, Wolff HVIIBANRZ ¥y —% VKRS
—AETKBEMERICHA, BRSELIEERAL,
OB, AHFA4T o bu— Wk LTRBNS ¥ —
D% (naked plasmid) #HiEL72E 25, FRIZRKLT
IR F-HEOR/BEFREATHERL
oo TOMBEER, W(OPDMEIN—THT4 N
ABEURREATATSAI PR T ALGETAZE
T, FOTANAIHTEHEOR L O FTRARIGENSET
AMRR(CTL) #FH 5252k, BLUThICK DREREA
BBABNTEXAILERLY, DNAY 2 F YRROE
wih R,

DNA 72+ YO BIIBREHED A 4% 63, BIEMT,
BOREOGFFTCLITbATVAA, BEEIZNDH LI
RERIIcT Lok LRLALHIICDNADZF YD

11 BN

B EnRtGaEoFNcH 50T, MIERFEERE,
+Hby HIV, &8, w73V 7ERRCETAHESE
HEizgwv, FckETTbh T3 EKRBRER?2
ICEEH. BROZELHS HIV 2HHICLAHE,
BBRIRLE W, COFEHTEE, [BfF—7—A}
(prime-boost) | ®TRIT L § 3T MR RE & FH
TELIESHBLIER ShTwb (BR).

iIDNA 79 F L2 REFEOEF
:

DNA 77 F v ORESHORFRTOEEEIZLY
R h, S#HERKRE(HUT, HEEREREFRICK
AEEREENDS, LRODNAY 2 F VHEORAD
FEBICIAMEE D, —EEITEABTERN DB
WIREH SR TWwa., T ALHET 2 58I KBREHEE
FTEHNETHCEETS. CoE, BE bupiva-
caine 7 AN VA MRV Y EBHRE LAY, HER
(25 % sucrose} 1277 2R3 FEEHLTERETLILT,
75 A3 FOBEMB~ONY AADELROLITERE
T35, BIEFHETCIENT(HE 1Ly /2RI F
Za—hL, BEAN)IANAZRWCERSEOERT
BRI bRt. oG, BAFERELLT Y RAER
CEET 5,

TR I L ASR TV ARIZTFHEORERTEEHIEEL
HELT, 100~1005D107FA3 FRRTE%D
GERFERTELEICH L. —FH, RIETFHRIBMETS
28, ¥, FHshIBREREMNZEALI-
T(Th2)MMIBESNRS AR E L LTEITLNLY.
bhbiz8NGER T 5 Listeria monocytogenes
(LFY A5 7 &) @ listeriolysin O (LLO) 91-99
2RHETBHT7FA3 FE BALB/c v v AICHEE
(50pg) LBIETHb: Qug) CHAL, FHIN D CTL
EREAPMELZ. B1icAbhb X1, BHEETR
EMENE CTLER IS EHRBDLRLDIIHNL,
BEFHETCREELTEVIES 2o 7/- CTL A%35#
TELY., TOREFHEOBIARI 72 F Y TROEE
ThabIbidmriicitwy

Mm% - e - BEW  Vol7 No.4 2002-10 (373) 53
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1. BFRICEDIBMEOAHAZZIAL(R 2)
BEETHAWAEDNAYZF ViZ L ARFIZIZ B8R
SHUEIE R (APC) NEBE LR EH£BoTwD I &N

®1 BEBEREICSHTD ONA T F L OHR(EREY)

Wy
st ORI pwwr Ol msmw
LY INILYFILNA NP, HA, M 1 + + +
HIV env, gag, rev + + ND
R AT R I ap + ND +
BARTAILA ap. NP + + +
TSUTFESR csp + + +
Y—2a2v27F gp 63 + ND +
HizE HSP 65, Ag 85 + + +
BER&IIILZ HBs, HBc + + +
CHREIINLZR RIVAATLF + + ND
BEANLRILNZ gB, gb, ICP 27 + + +
FLEEI 2 L1 + ND +
HTLV-1 env + ND ND
UFASE 412 e Eadr i @i NP * + +
Bacillus thuringiensis RER + ND ND
Biv1a75x= ND + ND +
B¥yo2® OmpC porin + ND ND
ND ; not determined
#F2 DNATZIFOHEEGRFITHORTVWIEBEYE
aoh
A o b anm REEE iy
HIv (F55) env, gag, rev i & + +
HIV (&) env, tat, nef & & + +
B BUBFH T 1 L R (FBA) HBs + +
BEEALAZ G A X (BB gp. NP + +
TTNIFILNZ(FRE)  HA R REAR R
v 5 UPER(TEA A0 4 FREZEB(CSP) ND +

ND ; not determined

OFAEWERL THREEEIFBLEEAL I ENRES

hTwa?, 2562, HAMRERN L desmin BinT
DFTE—F—~OTFTHIZHB BEFLIHFALLRHS

FAIFEMHELLEES, HWNARTESRL HBs it
BALTE/- APC (##k#ifa ; DO)Ick hERbATh,
A P2TOILVA(CMV) 70 E—F — % v
DNA 7 2 F v ERSOMRBYRELZERTCELY Zo
PR, BB LIZTh oA LT, CTL LHEHT

HBELTWS, Corr L3 F v AHHOGHMEE
WL, 2HEOF G252 A2468LE h
LOTTAIDNAD 2 F Y RifiELzE DS, BNE
N2 CTLREHMFF—OH-2 12 s hTwi £/,
MW T DNA 7 2 F » 2 5iEHE, 10 5L EsiELR

54 (374) MmiEE - 255 - BE8F Vol.7 Nod 2002-10
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1R BRmE

et |
L=}

||||||||||||||||||

[=2]
o

50
40

Specific Lysis (%)
Specific Lysis (%)

E : T ratio

—e— Exp.]
O~ EXp.2
—m— Exp.3
—O— Exp4
—e——Exp.b
—o— Exp.6

E : T ratio

1 BEERERETHECL>TDONATIF L E2RMENLTTAOCTL BEHORE
BALB/c T AICp9Tm (LLOI-SR) DNA 79 F > 50uq £ 3EEHELA(A). X4, MEFRTRALDNAT7F & 2pg L 22(B). RS 24
#ICRARRREANL, LLOSI-99 T5 AMBBEATML, ChEI 77781, LLON-98 £/ULR LA U774 8 (H-29) #T608RE LT, #

IREEHBRET - L.

%X, wbWwd “cross-priming” OBERKRPEDH LR
COE I, HIETIRAME, BAEFERL EICIY
AEFNRATIAIFREOMBATHRERATELEL,
CHEHHMIICEALTE A DCHERYAES,, THE

—VAEREILLARERMEY DC AW ALP LT,

WEIEDCHTYhHWAS MHC 7 7 A T EBRENLT,
Thiife % i%eT 5L E£1 605, £/, cross—priming
DOBEICL Y CTLAHER S h S, 2O cross-priming
I DC IR T, ko APC it i3l o hkv, T/,
TAP-1/2 (KEHTH B LR TV 5.

DNAZZF (7522 V)IZThE & CpG EF—7
EFRFIEND 7 V2 MRIRE R TIEERFIZF o Ty
L. Thbb, MO DNA I CpG ORBEEM
B, Lb ¥ rirorFiibiddsnizfioh
Twa, ZhIZXL, FHEWMOY ) AT CpG DR
BEgERpaohtsy, LAY Frd 70~
WW%MAFAMESNTWD, Z0L) LFTFHERT
Z®™L, DC, B, wruv 7y~ YR ZIL-12,
TNF-a, IFN-a/8 %2 &D% 4 b A4 YEEXL, MHC
25 A1, CD80/86, CD40 O REREMMTAH. Z0F
£, Thfiz Th1 g sh, CTL ogbHELE
TEELLGRB(E2-C). A Y TDNA 2o 20

F;IZLY, CpG TF—7 L LT#ET A RALRINI
< XT3 GACGTT, B F T GTCGTT THAZ L
Mhhotd, I, /v T b A%Eo TR
iz b, CpG EF — 72+ 2 HIREEIZ I Toll-like
receptor {TLR) § AL T2 Z EAHIHL Twam,

2. BETFHECLIZIBEOXHA=-XL(EH2-B)
BIZTFHIZLBDNA T 2 F - OBBTRERICEE
TEHAPCTH B3 ¥l AR (LC) (2 DNA
DFUABASNEID, LCIIKB LUK Y ¥/ 8
BT, BEECTHRICABERRETLEZELLN
4. LCikd &4 & CC chemekine receptor (CCR) 6 %
RILTWDD, REFr7F /7494 PPELTL
CCR6@DY) H > FTHa MIP-3a it hEREIZYZ N
—FERA. LHL, VoA “dangersignal” ik b
Wit AL, LCHCCRT 28HT A, SOUF YT
&% MIP-38(5 X UFSLCY ik Y ¥ /SEi D RS BE L/ MR
RICBRAL TR0 Yuic BT+ am,. BETH
T ThZz RARRMICER SR EETTICREL
. TOBHBAEYORAI FAFEBELCICHEASH,
TLRIIZEBIEEER N4 NATELDEEL LR TV,

M - &FF - B8 Vol.7 No.d 2002-10 ' (375) 55

— 748 —



A EE

Q TS5SAI K

‘/ nEER \‘

RHE9ARRT \ =, —

CD4

DC ‘;l

FER=2Z o P
B BaF#H
Q FSRAIFK
cm
T HRULE cm
~15E
b= D0, o | AN £ -1 )
C CpGEF—7
OCDG cDd
l ‘:l —_— ‘:‘ Thi
[TiRg )
SP co8
Q- — Q=
L-12
MHC REMA
CD40
C€DB0/86 2 DNADIVFE->TEHN

& h 2 Ml R L& OHRFF

lzer—7ONAT o F

B OMBN R L Tldintkas, BW, +7v
VT AR, PHRER EEF] AT LAESBEIC
BOTEERENZELT. B, RN TESRT
HBTA4NASTFHEREICL YV HFSE s RETR
LEBHTES. LeLEXE, 914 VADRERE
(HBAEE), SEH, LVt is, YVERTRY
DOHBANIFAERIC L 2Ry, FROBREIIHT LRI

56 (376) M - 5o - BBE Vol.7
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BHREIEATHY, MRBRECRBPLEL LS.
7, BRI LEL MR REORE L HEARDOY
EEMICE o TRE2S, B3IIKRT LI, Y14 ILA,
VoroF7, RAZEHRBEMIICFETLLDIIHLT
12 CTL A, #8H, YVERS, VYIRS LERN
RItFETLHLOH L TR Th SBHAEE LTH
(IedmehTwd, bhaAA, HALALLIICER
PHIZFAE L AR EMHICH U T cross-priming @ A # =
XALT, CTLOERTHZWENEES. LirL, 2
oM, FTabbMBEATEEICH LT Th 1 SB35

No.4 2002-10



N BREE

B . EREAN BiRA
mEE AN Z TOmieFUT
PXFUF F7AH
YoryFF YZFUT
I=3: ) LT3
Tt
T ZT
TSIVT
REEIS cTL Thi 4858
Th1 483
b B K
; (FN-y &)

BiaRoE®

[z7077— &t |

$AbREYL:
K=224Y>, I3H1L0

M3 HBRAFESSRE ThICH oMk
wiF

BATTEVS HERAV. RO OMILRE OB
PRI L DL S b D THA I », Thl <
ru7r-YORMEL IFN-y R ETHDHILIIL
D, BRENCEFELLHRERNRTSEEL 00T
By CTL DY 4 M ARSI T HHRICOWTE
L Eretuv, By A LAOHRMOBTH L EEMRE
JET L, oA NVABBOERBIUYANAEER
BOSRBLUTROZHELTA VAR TED(S S
LR 25, LiL, AEOBEREITHDS
A0 ERHIR & RS LT S I S Wk R MR
EBATAWEMNDS, CTL OHEEIIHLTE 2
C OOHENHE, 1D CTLAEETS (V5245
Gy | PEGEEAKICA—7 1) Y TR GhAER
EEY, ERATEAEERETAE VI RIETS
AP 2OHECTLICE D BB EHRET B2 LT,
gL, SRR, RESERETSHS.
“hhbitid, BROBRECE CTREBRICLES

CTLE7ii Thl1 iR ZERICRECESLE -7
DNA 7 2 F v DL %#ffo72. T¥+—7DNA7Z
Frof s, OEERE*I—-F3¥45DNATZ
FrIDLELZMCHVGRELENTED [ ThiZHE
ORIy Yy X EAFy L, BRI ED
—FDARED A ELLNS, OQREFMRLL
TRWAHSLHEEZHRTEZREXETONS. K
IR A E LTIEMHC (HLA) 7 4 ZiZiE Lo b —
TERELEThEL 6T, HELaNHS.

IV F—7DNATZFOfE%TS 20, MRA
FHEFEELTYAFY 7AW FOBEARI OMEA
ORERERHICIE CTL & Thl HRROW BT TH LT
¥, TRt EEENTAT S Y OMRISELTY
26 ThHE. VAFUTREIHMRORRIZASL,
LLO #4iTaZ itk h Bz LMRE~BIT
T MR AEoTWS, Z0/2d CTL & Thl1 MROT
EVHBEEZOND,

M - - EE Vol7 No.d 2002-10 (377) 57

— 750 —



A

DNA CTL epitopes Restriction
vaccines molecules
p9im LLO 91-99 GYKDGNEYI H-2K?
p60 217m p60 217-225 KYGVSUQDI H-2K¢
p60 449m pB0 449-457 IYVGNGQMI H-2K*
B
Naive [T ]

L. m. immunized

p91m/p80 217m/pe0 449m  F ]
pim

p60217m

p60 449m

%%

0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000

CFU/Spleen

B4 UZFUPIZHTS CTLERBIDNA 77 F £ Ch ol » TEHENR S h 3 Bt
AARFYUTOH2KHEMSCTLIE 7T hERBTSDNAZ 75 .
B:3HBOCTLERYONADZ7FLLEBYATYTERMEE. VAFUPEEIAROERCEISN

M (CFU) EREL L.

Naive : FREZ 72X, L.m.immunized : YA T UTEBRET 72

* . p<0M **¥ . p=002

1. CTLESBRDNAT7F

CTLEHE DNA U 7 F 2 ERT 201043, B
MEDSHMHC 7 5 A I EEHARTF FERERTLS
SAINEREThZLI . VAFIYTOBERES L
Ti2 LLO, p 60 {(murein hydrolase), Mpl (metallopro-
tease) A LN TW3S, bhbhiZE4-ART L%
H-2K HWHMEDNA 72 F 2 2EH L7z BREAZ ¥
—:LTRCMVIyOE—F—/T N4 —%HD
pCl # Fva7=. ¥4, bhvbhALE L 2 EAIHE &
MKt oo Py OREEORWTH-Z. D91 T
FA3FTLLO91-99 % 3— F35 DNAEERYI =5
ARDLD(pIw) 2 F i<y A(MAKHIHG S
¥HO(p9Im)E{EHL, BALB/c <7 A(H-29)ilR

BLAEZBT ¥ Y& BA S 0 CTL ke
ERTVwLZEHMNYHALAMY, 2602, pilmid
CD 4 THIHIIERERICCTL 2B 5 2 & athh o 229,
INH3IHODNAYZFr#RETHTREL,
CTL AR B L5, p91m >p60217Tm >
p6044Im Thot:. TOHFELD, LLO-99 HED
BRIV M=FThHD, p60449-457 BHHLE b—
TThHHIEFHEL:, Be RERERLY, 2
b= T 5 CTLHOTHRFEL RV I &b
of. $£7z, CTL Hei R dee L BT LD,
HksbbZ bicohb 3O DNA Y 7 F Y2 RBFICR
wLThH, FOREBAETIp I m BHOLOLER
Lol (E4-B)®, ZoZ bk, CTLENR I+

58(378) Mm% - %% - BB Vol7 Nod 2002-10
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1 BRGE

A
PKSAKPYSQMRMATPLLMRPMS
[ CLIP region ]
1 81 102 192 25 279
NH: lip41 S — COOR
[ LLO215-226
SQLIAKFGTAFK
B
Spleen Liver
100 e .
'y 3 $o ‘s 8 i
107 .? $ : 107 4% .9
-
S 11 . 108 o .
% . * ) lQ
108 Y 1w ? %*
1 . *
10 S I [ .
2 § & £ 3 2 ¥ § £ 3
== o~ =l o
Fg ° = Eg 7 3
Q pur | Q |
o ! o 1
3 by
2 =3
£ E
ER L
? 2

E5 ThENEIDNATOF
A TR O CLIP HR % LLO 215-226 (H-2 B 35 &H) ISR L /2 DNA 7 2 F = (pCl-mlip 41-LLO 215 m).
BIZMDNATZFLICEBURF U PHEDEEOR, AFRICH (TSR
pCl i X2 4=+ 2k bO—N, pCl-mlipd1 : FIWRT « —=2HTI bO~- N, Naive : JEEFEVHX - 32 bO—un,

Listeria : YAFUTPEHGH
* [ p<003

DG, RLBLLIY b THMTH SRS
#Bohso L@kt s,

2. ThEEERIDNAT OV F2>

CTLEHEBDNAY 2 F ViECTLZE b 7D F
YEBIHYWICAS S, RBANY F—IHAT S
THAYTH o7z, hicitL, ThFUE DNA Y 7 F
COFRIIERYED . MHC 7 5 X 1 #4840 Th

M- RFE - BH Vol7 No.d 2002-10

I =T OHRERETLHTSFAI FCR Th 44
(BETE L doi. ChRMBHAATIVY b—755R
B304 ROBHEThHor. #2T, ThZVE b—
TR FNY—2 2 A0 FREIZL, MHC 2
SANBRBIIEEICEZBRALTRBIZED
oo BREOICAEH(IMHIE41— 2V ELTHVYSS
& T ThBEORAEICEII U, AEHIIME/ SN
TMHCZ JRANGTFILRELTED, FHICZ£D CLIP

(379) 59
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FURIE MHC 2 5 AN G TFOXRTF FEEGHIZEEGLT
Wwh., 22T, bhbiiIZ® CLIP 4% Th T ¥ |
—Z7E@EML, ¥ FP—7FHBEENC FRADFFIC
He3gsrZEzETE LAY, B5-ACiE ThAHA
DNADZZ?F 2 @QaA T2 MERT. REN
p41) @ CLIP #iif % H-2 Ex § &t o LLO 215-226 =}
WL Zh#% C3H/He ® 7 A(H-29 =T H TSR
LI H, IFN-y 2 LT A4FRTh 1 B2 %55
WEAHZENTERLY, COERRIILITHRTTFHELER
Tofc, G¥L26, WALLYEICRETFHIZLS
DNA 7 7 F » D412 Th 2 #i £ BINMICHHT 52
ERMBLENTVERLTHL. bhbhid, T¥ -7
DNAZ 2 F Y i3E2R2RETIV I F L,
APCIZ ko TIRRENRDLRTF F/MHC BF 0T HE
WEEZTWS, THEREL Y —OiEWHISE Th
DY T FERTONS Ltk T Thi fEAS
#iz—HLT, DNA7 2% > (pCl-mlip 41-
LLO 215 m} i3V A5 ) 7 i xbd 2 RSB ek % U X 7
VT ERRE (Listeria) ERFO LN T THEHT L
EATET

3. $IEb—S77F . (polyepitope vaccine)}

Bl ES oY F—7DNA 727 F DR EIL,
#H MHC (HLA) # £ it LAz ¥ b= 7 5 >
YRAEL, BREEEOHLA YA 74FAEL, BELA
TR EREELZTNE R LRV EV ) HEEN S
B REBBTAHEELT, LY —TT2F>
AhH2m, Zhit, FTEF—7DNA% ¥ ¥ FAIE
HLTRARZ P —ZHALE DO THS. ZOBRE,
EIV—7RHICEEI I AN LB LA EFA
T32HE, HArvRERLLIOtFEREETIELI—F
TEBEERET I FENDL, T, EV =TT
YE—EOMHC ¥4 7t IE LG v ADT
Eb—7DNAZERLTRAZIELIHEDHRESNT
WV,

4. IV F—~T7DNATHVF OB
MHC FFADNTF FORBESHRMTEZED 52012,

MHC - FIcM$ 57y A—RELREL S ol
SHEAFTHATVEY, ZThEALTHARBIY M —7
ERE, ThERHIITHMRBLET Y —~0 %
Ko, THIRRODRIGHEE D BHABITOR TV B,
WERMHCHGFOF AL Fic X b7 > h =5t L
TWwaid, WEBNESIIT) JENTEDN, #H0
HERETERPLETH Y, HHETIEL .

|VasurBsteTr—onELE
|ABBEDNAT I F>

DNA T2 F YRR ELSBEMRA~NEAT 2 220,
MEAFEROPERE T4 -2V E LTAVEHEN
HA LT \B. Shigella flexneri B X UF Salmonella
typhimurium * QFBEHREREICHMMBORI N &
— %Mo DNA T 7 F Y A BAL, BYIRETS b
DTHL. bbbt Styphimurium BS4 —2 e L
ZDNATZF U EEE LN, Mg ofRIIEs
Wiehote. S typhimurium XTEED APC 12K D A $
hi-#%, BRATER, DNAYZF 2T 579,
BE, BRICKEERTWiEESHE. T rorh
HUHET A — IV ELTHWS X LPS (VRS 2t
FAIVPODEBERTAEYT 2RSS 5.

TIT, bbbty 7 sABHHABNEZEETH Y
ATVTOREFEHRESA—INELT, DNATZF >
EEEHRAPCIPINCRATAZ L ZEHE LY. VRS
V7 RER,SHREA~NET T4, LLOMXThl~
Y7 PERZANLLIOBNIIRRTH L. BHYR
FUTHELTRLIFF—¥ - D ¥ (mpl, actA,
PleBY B RE Ltk v, ThICYAFY 7EENS
N7 F=[VAFITEHTH7 77—V IV /EF
(PLY118) D iz actA 7O E— ¥ — B L2275 X 3
FICHBEOER LR TH 5 Ag85A, Ag85B,
MPT51 22— FTARIEFE/HAL, L7 boFEL
—YarCHALE ZOBBIYZF)THY
COS7TBL/6 v o ARG L2 25, EHBIRRY
Th 1 MR OFZTHI L 7= (Miki K, et al, manuseript in
preparation). ZO7 2 F IBEOKS T, HEE

60 (380) % - &fF - B8 Vol7 No.d 2002-10
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OBREFACERELZAOCROIBBER—-I Vv 7 TH
Bla g A >77) YBE)OFEIEHTH 2Tl
bdhd. BADED, BEIHTIERTIF L ThS
BCG BRTDHEHELL2WTHREXD Y, XECIHER
EhTwive, BCGCOAMEILoWT R LB
ARBOFHIE L MITES (RS OMENLTH
5 LEdFoT, BCG IO IFH L7 7 ORI
BELZBEHEO12THA,

lEmaL rOY S LABADC T IF >
DCitF A —7THlEZHYDICEETL a7y ¥
a W APC THAE, DCIZARTFFE1NVALTHE

T HRR, BEREOFECEAMFTORT DN,

bhbhilIhE 3 LIIHEHTL0, HiH#AET L
a4 VA TDCIEAL, $EX (RFIRTETH
DCOMEREZRI LY. 7FAIFpMX &ty r—
YRk Phoenix # BTV AFY7® CTL LV } —
FLLOSI-99 A RMT B L b4 LA F{ER L.
Ih%E BALB/c v T AOFHALEDC IR i, 7
T AEBRMICES L bhbholEizlsr b
Q74 VADDC~DHATIRIL 48 %THo7. &
DREETERINRL CTLIEES L BRI
DNAWZFIZL 250X Vi TH - 2 (Nakamura
Y, et al, manuscript in preparation).

!

§ BE{E—7 — X b (prime-boost) NFO%EE

{

DNAVY 7 F v CiiERd &y M FERRE—7—
AL o AFUREETHE, CHEEEL YA M2
LB ELRE ol B L7 2 F T FETH
5%, hizkh, AL727F Y CBME—7 -2} %
ol &iclkl, 50~ 100450 CTLIEE 2 #HE T
&4, ZOFEREICHIVY, w5 7T HRMD KL
TEIFUBMRCERISNTEY, BEDNATZF
YTRIELH, MBATZYZT YA MR (MVA
modified vaccinia Ankara, Ankara BRIZREEIZESE{EL
1T s Y T)CT R FAfTbRA. =R MR

R SR

Z fowlpox (BE) A N AIMEDRABELH L™, L
PLEds, o, ThbbREFARIT I V=T
Tifv, 7—A %2 DNA T 2 F » Ciio &l
BRIIED L,

HIV-1 -3 SIVEENHMBIDNAD 275 v —
fowlpox 70 F IV THLERET L E, MuHlKLE
FENHB SR AT HIV-1 % 7203 SIV IS X+ 5 RIES
BErRE Sha™,

BAE, HIV-15HRNERLZ DNA—MVA 7o ban
TEREBEMTHOhTED, OCTL HFHsk, @CTLO
FHEE, @HIV-1 x5 BREBMeE, @AIDS R
SERHBII OV TR ST WA,

EfROFETIRIHEMBT A NRAIIHTEZIZ2F Y
DO EFITHOIT L9, $VICRRLZ DNA—7 7/
T A RATREERTV, THRIFIANAEF LI
Xt &, BEIBHEIAAZLBESRTVWS, B
LT LEME DNA—MVAREXENTHH I -
DI ACEFENT VS,

¥

| o7

S DEELEEE, THbLEEBREE, RS R
£, HSBREL CHBBEERAMEL YL, Lizds
T, SThLIEHT 2 REEICISERELHF R TL T
EMLIRE RS, FlAE, HIVOY 4 L A8
BRI TRED I LAbhoTWE, SOk, M
F— 3 ¥ T8 {e,B,) CTL DFHAHIV DMl ~DIHHE
EHCHKCEETH S, £, =Y RICHIVI 2+
> EFEEERE L 2o, HIVep 160 2 B4 28z o 4
WAERREF Ly IPFHEHBER—3 7 CTLIC
Lo TR END Z EMbhoTnb, TOEE,
2 F 1k (systemic) CTL R E s % B4 5 1213 F+
PG SR AN

R RESFET L0, DNAT 7 F 2 HEA,
IR RET L HENRALON TV S, BESLEDT
Y2237 bk LTCT (choleratoxin) & LT (E.coli labile
toxin) HI 6N T3, &6 DNA T2 F ks
BHOBHIT Y any P LTHWDILHNTESL, L
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23 DNA7T7FOHRMNEEREE

TAAL DA v FEHA Y, BNEBRT 0
Hq b, TEHL L,
BIRIMET

IL-2

GM-CSF

12

GM-CSF+IL-12
GM-CSF+IL-12+4TNF-¢
IL-15 +
CD 80+IL-12 +
CD 86+GM-CSF+IL-12

CD 80+ICAM~14LFA-3 +
{TRICOM)

CD 154 +
CXCL10 (IP-10) + + + +
CCL 7 {(MCP-3)

GCL 3 (MIP-1a) +
CCLS (RANTES) +
BRERHERORE D oot
FRE ik Th CTL

L CTLA-4

LCD25 +
L CTLA-4+ $1 CD 25 '
IL-13 Ra2-Fc

Th1 Th2 CTL

+ + + o+ o+
+ 1
+ O+ F o+ + o+ o+ o+

+

+ o+ + o+

+ I HITE, — R, TS T

ML, CTILTICHL IL-12 EX I T2/EA S
D, Thl1 FHFLELBARBYE TR LSO LA
R, , .
HHOBE—7— A b - AFORET, 77427 —
DNA7Z2F O 7ubaliRERmeRsiknwe
L7z, LaL, $EEELHET2L0RERWARL
72 Yo7 CHBERERTY, FOHICDNATZF ¥
T7—A FE2IUE, RVHEERRRELSEETE
5&9THA.

¥

1

_; DNA 7 7 F > $hE DI

REBAS N REEEOSTRIEICETE, DNA

DI FCONELABOLIRA R TENELORSL. &K
FACRERICHE IR, RO LY b
A4y, rEHL v, BRIBEETFLFISELA. DNAY
PFYTCRINGOFTFERLTIAI FTRBESEL
D, HREOMAEEFROE LTRAIXLIEIURTS
%. GM-CSF, IL-12, TNF-a ®#la&bdid CTL @
ZMICHRUTHS. T, IL-15 3EECTL 2 F#E
THIENMONTYS, BIRBETFICHLTE, 37
¥ %bb, CD 80, ICAM-1 (CD 54), LFA-3 (CD 58)
% FBFICRIT % TRICOM MERShTWwa, Shid
DC % “super APC™ IZFEHERTZ 5. DNADZFV
OMREEWHTHHEL LT, RENHRHBLEET S
HEDELLNL (3 3I-B). CTLA-4 (CD 152) A%tk
{L THIRZEBIL, CD80/86 2V A FELTTHIM
tME Yy EXLZ LRI (s TwA, CD Y
CD 25T MRt THifaL LTM<. £/, NKT
MRASEAT B IL-13 12 IL-4 Ra/Stat 6 BB =ML T~
YA CDSTHEZNNT S, TholEBELEET
BLETDNATZFO}REWMHTHIELARET
b,

!

b

DNA 7 7 F X iR A& 5 BB Eic o
ELAREAEFFETCELIETEBSRTVA, f&
BEnsBEEEE LTONR DNA fithDFE, @DNA
DY FYOBES T AANORY AL L RB OB
ABIFLENEH, BALERICL»PDLTREFT
IRSOBSIEEDH LR TR, DNATZF itk
DI FARPAREERT I FrELTHFShTVS
X, ERORBESFMERINITEY I F O EERTE
fedrotzn, L L, BEREF—~T—A - AT OREE
NERIZLY, DNA 72 F ¥ ORKRBOEEFVIHEC L
hoodhd,

O
FRLAL 7 -5 o8k, EREMHAEHME
P WIBHEA, HTHAH L LE FE, STARC
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