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Mechanism of transcutaneous immune responses in skin and draining lymph nodes
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In this study, we tried to clear the mechanism of immune responses by
transcutaneous vaccination, whose efficacy is stronger than that of conventional injectable vaccination.
We compared immune re3ﬁonses by transcutaneous vaccination using two type of transcutaneous vaccine
devices (hydrogel patch and microneedle patch) to that by injectable vaccination (subcutaneously and
intradermally). The differences between transcutaneous vaccination and igjectable vaccination were
recognized in mRNA expression in skin, population of dendritic cells in draining lymph nodes, and

activation of T or B cells. Those results indicated that these differences contributed to high antibody
production by transcutaneous vaccination.
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Fig. 1 BALB/c and nude mice were vaccinated with OVA six times at 2-week
intervals and sera collected from these mice were assayed to determine the
OVA-specific 19G titer by ELISA. Data are expressed as mean + SE of results
from 3-5 mice. Statistical significance was evaluated by one-way analysis of
variance followed by Tukey-Kramer method for multiple comparisons. *;
p<0.05 versus SC, **; p<0.01 versus SC, t; p<0.01 versus HG.
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Fig. 2 C57BL/6 mice were injected with either 200 pg rat 1gG antibody or 100
ng anti CD4 monoclonal antibody (mAb) or 200 ug anti CD8 mAb on day -1,
-2, -3 and subsequently every four days. Flow cytometric analysis of CD4*
cells and CD8* cells was determined on day 0. These mice were vaccinated
with OVA on day 0, 14, and 28, and then sera collected on day 42 were
assayed to determine the OVA-specific IgG titer by ELISA. Each symbol
represents individual mouse, and the horizontal bars represent the mean
values. Statistical significance was evaluated by one-way analysis of variance
followed by Tukey-Kramer method for multiple comparisons. **; p<0.01
versus rat 1gG group.
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Fig. 3 C57BL/6 mice (CD45.2, CD90.2) were intravenously transferred with
ef670-labeled OT-1l cells (CD45.1, CD90.2). One day later, mice were
immunized with OVA on day 0. On day 3, 4, or 5 after immunization, cellular
division of OT-1l cells or OT-I cells in draining lymph nodes (dLNs),
mesenteric lymph node (MLN) or spleen was analyzed by flow cytometry.
Data is expressed as a representative histogram of each group (1~3 mice).
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Fig. 4 C57BL/6 mice (CD45.2, CD90.2) were intravenously transferred with
ef670-labeled OT-1 cells (CD45.2, CD90.1). One day later, mice were
immunized with OVA on day 0. On day 3, 4, or 5 after immunization, cellular
division of OT-Il cells or OT-I cells in draining lymph nodes (dLNs),
mesenteric lymph node (MLN) or spleen was analyzed by flow cytometry.
Data is expressed as a representative histogram of each group (1~3 mice).
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Fig. 5 OT-1l cells (5x10°) were intravenously injected into recipient C57BL/6
mice. One day later, mice were immunized with OVA. One week after
immunization, phenotypes of OT-1l (CD4* CD45*) cells in DLNs were
analyzed by flow cytometry. The intensity of CD44 on OT-II cells was
analyzed. Date is expressed a representative histogram of each group (2~3
mice).
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Fig. 6 BALB/c mice were immunized with OVA six times at 2 weeks
intervals. Two week after immunization, phenotypes of CD4* cells in dLNs
were analyzed by flow cytometry. The percentage of CD4* T cells subsets (Tn
cells, Terr cells, Tem cells or Tem cells) in live cells was determined. (B) Data
are expressed as mean + SD of results from 3 mice. Statistical significance
was evaluated by one-way analysis of variance followed by Tukey-Kramer
method for multiple comparisons. *; p<0.05, ** p<0.01 versus
non-vaccination group, t1; p<0.01 versus HG, *: p <0.05, {%; p < 0.01 versus
CcMN.
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Fig. 7 Representative dot plots are shown to illustrate the gating strategy for
the discrimination of naive B cells (CD45R+ IgD+) cells, plasma (CD45R-
CD138+) cells, germinal centor B (CD45R+ IgD- GL7+ CD95+) cells or
memory B (CD45R+ IgD- GL7+ CD38+) cells. BALB/c mice were
immunized with OVA six times at 2 weeks intervals. Two week after
immunization, phenotypes of B cells in dLNs were analyzed by flow
cytometry. The percentage of B cells subsets (naive B cells, plasma cells,
germinal center B cells or memory B cells) in live cells was determined. Data
are expressed as mean + SD of results from 3 mice. Statistical significance
was evaluated by one-way analysis of variance followed by Tukey-Kramer
method for multiple comparisons. *; p<0.05, **; p<0.01 versus
non-vaccination group, 1; p<0.01 versus HG.
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