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Figure 1. mTNF-K90R induced mucosal IgA and IgG responses against HIV-1 gpl120 or influenza virus HA in
mice. BALB/c mice were immunized intranasally with gpl20 or HA together with | pug CTB or 5 ug
mTNF-K90R. One week after the last immunization, (A) the levels of gp120-specific 1gG in serum at a 1:100
dilution and IgA in nasal or vaginal wash at a 1:8 dilution, (B) HA-specific IgG in serum at a 1:500 dilution and
IgA in nasal or saliva at a 1:8 dilution were assessed by ELISA at a 1:8 dilution. Data represents the mean of
absorbance 450 nm (reference wavelength, 655 nm). N.D; not detected. Data are presented as means + SEM (n =
4-6; * P < 0.05 versus value for HA alone treated group by ANOVA).

mTNF-K90R (5 pg)
s A =

Figure 2. Histopathological analysis of nasal cavity treated with mTNF-K90R. Frontal cross-sections of the nasal
cavity from mice, taken 2 h after administration (A. B) or one week after three times administration of PBS, OVA
alone, and OVA together with 1 pg, 5 pg or 25 ug mTNF-K90R (C, D). An overall view of the nasal passage is
shown in (A) and (C). The region of nasal olfactory epithelia is shown in (B) and (D). Sections were prepared and the

tissues were stained with H&E to assess the degree of tissue injury and local inflammation.
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Figure 3. Serum OVA-specific 1gG responses by nasal immunization with OVA plus TNF superfamily cytokines.
BALB/c mice were intranasally immunized with OVA alone, OVA plus CTB, or OVA plus each TNF superfamily
cytokine three times at weekly intervals. Serum was collected 7 days after last immunization and analyzed by
ELISA for OVA-specific (A) total IgG, (B) IgG1 and (C) 1gG2a responses at a 500 fold dilution of serum. Data are
presented as means = SEM (n = §; ** P <0.01 versus value for OVA alone treated group by ANOVA).
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Figure 4. OVA-specific mucosal IgA responses by nasal immunization with OVA plus TNF superfamily cytokines,
BALB/c mice were intranasally immunized with OVA alone, OVA plus CTB, or OVA plus each TNF superfamily
cytokines once a week three times at weekly intervals. Mucosal secretions was collected seven days after last
immunization and OVA-specific IgA responses in (A) nasal wash, (B) vaginal wash and (C) fecal extract were
determined by ELISA, respectively, Data are presented as means = SEM (n = 5; * P < 0,05, ** P <0.01 versus value
for OVA alone treated group by ANOVA).
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Figure 5. Cytokine responses induced by
nasal immunization with OVA plus
adjuvants. BALB/c mice were intranasally
immunized with OVA alone, OVA plus CTB,
OVA plus each TNF superfamily cytokine
three times at weekly intervals. Seven days
after last immunization, splenocytes from
each group were cultured with 1 mg/ml OVA.

Culture  supernatants  were  harvested
following 3 days of incubation, and
OVA-specific IL-2, IL-4, IL-5 and IL-10

productions in culture supernatant were
analyzed by using the Bio-Plex Multiplex
Cytokine Assay. Data are presented as means
+ SEM (n=4;" P <0.05." P <0.01 versus
value for PBS treated group by ANOVA; **
P < 0.01 versus value for OVA alone treated
group by ANOVA).

Figure 6. Cytokine responses induced by
nasal immunization with OVA plus adjuvants.
BALB/c mice were intranasally immunized
with OVA alone, OVA plus CTB. OVA plus
each TNF superfamily cytokine three times at
weekly intervals. Seven davs after last
immunization, splenocytes from each group
were cultured with | mg/ml OVA. Culture
supernatants were harvested following 3 days
of incubation, and OVA-specific (A) IL-4,
(B) IL-5, (C) IFNy and (D) TNF-u
productions in culture supernatant were
analyzed by using the Bio-Plex Multiplex
Cytokine Assay. Data are presented as means
+SEM (n=4;" P <0.05," P < 0.01 versus
value for PBS treated group by ANOVA; **
P < 0.01 versus value for OVA alone treated
group by ANOVA).
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Figure 7. Analysis of OVA-specific cytokine-secreting cells in mice nasally immunized with OVA plus adjuvant.
BALB/c mice were intranasally immunized with OVA alone, OVA plus 1 pg CTB, OVA plus 1 pg TNF super family
members once a week for three consecutive weeks. One week after the last immunization, splenocytes from each
group were cultured with 1 mg/ml OVA. The numbers of IFN-y-producing cells were examined by individual
cytokine-specific ELISPOT assay. Data are presented as means = SEM.
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Figure 8. Serum OVA-specific IgG responses by nasal immunization with HA plus cytokines. BALB/c mice were
intranasally immunized with HA alone, HA plus CTB, or OVA plus each cytokine two times at 4 week intervals,
Serum was collected 7 days after last immunization and analyzed by ELISA for HA-specific (A) total 1gG (B) IgG1
and (C) IgG2a responses at a 500 fold dilution of serum. Data are presented as means £ SEM (n = 5).
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Figure 9. HA-specific mucosal IgA responses by nasal immunization with OVA plus cytokines. BALB/c mice were
intranasally immunized with HA alone, HA plus CTB, or OVA plus each cytokine two times at 4 week intervals.
Mucosal secretions was collected seven days after last immunization and OVA-specific IgA responses in (A) saliva,
(B) vaginal wash and (C) fecal extract were determined by ELISA, respectively. Data are presented as means = SEM
(n=23).
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Fig 1. mTNF-K90R induced mucosal IgA and IgG responses against HIV-1 gp120 or influenza virus HA
in mice. BALB/c mice were immunized intranasally with gp120 or HA together with 1 pg CTB or 5 ug
mTNF-K90R. One week after the last immunization, (A) the levels of gpl20-specific IgG in serum at a
1:100 dilution and IgA in nasal or vaginal wash at a 1:8 dilution, (B) HA-specific IgG in serum at a 1:500
dilution and IgA in nasal or saliva at a 1:8 dilution were assessed by ELISA at a 1:8 dilution. Data
represents the mean of absorbance 450 nm (reference wavelength, 655 nm). N.D; not detected. Data are
presented as means = SEM (n = 4-6; * P < 0.05 versus value for HA alone treated group by ANOVA).

Fig 2. Histopathological analysis of nasal cavity treated
with mTNF-K90R. Frontal cross-sections of the nasal
cavity from mice, taken 2 h after administration (A, B)
or one week after three times administration of PBS,
OVA alone, and OVA together with 1 pg, 5 pug or 25 ug
mTNF-K90R (C, D). An overall view of the nasal
passage is shown in (A) and (C). The region of nasal
olfactory epithelia is shown in (B) and (D). Sections
were prepared and the tissues were stained with H&E to
assess the degree of tissue injury and local
inflammation.
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