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Background : Priming and boosting vaccination strategy has been widely explored for new vaccine development
against tuberculosis. As an effort to identify other vaccine candidates, this study was initiated to evaluate protective
efficacy of adenylate kinase (AK), nucleoside diphosphate kinase (NdK), and heat shock protein 70 (Hsp70) of
Mycobacterium tuberculosis.

Method : M. tuberculosis genes encoding AK, NdK, and Hsp70 proteins were amplified by PCR and cloned into E.
coli expression vector, pQE30. Recombinant AK, NdK, and Hsp70 was purified through Ni-NTA resin. To evaluate
immune responses, we performed enzyme-linked immunosorbent assay (ELISA) for IgG isotype and IFN-y after
mice were immunized subcutaneously with recombinant proteins delivered in dimethyl dioctadecylammonium
bromide (DDA). Immunized- and control groups were challenged by aerosol with M. tuberculosis. The spleens and
lungs of mice were removed aseptically and cultured for CFU of M. tuberculosis.

Result : Vaccination with recombinant proteins AK, NdK, and Hsp70 delivered in DDA elicited significant level of
antibody and IFN-y responses to corresponding antigens but no protective immunity comparable to that achieved
with Mycobacterium bovis BCG.

Conclusion : Recombinant proteins AK, NdK, and Hsp70 do not effectively control growth of M. tuberculosis in mice
when immunized with DDA as an adjuvant. (Tuberc Respir Dis 2005 58142-151)
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Figure 1. IgG isotype responses to Hsp/0 induced by Figure 2. 1gG isotype responses to AK induced by
experimental  vaccine. Mice  were  immunized  three experimental  vaccine. Mice  were  immunized  three
imes  with recombinant  Hsp/0  in - dimethyl  dioctadecyl times with recombinant AK in  dimethyl  dioctadecyl

ammounium  bromide(DDA)  or  received a BCG  vacck
nation. Four, eight and twelve weeks after the last
immunization, serum from three mice in  each group
was pooled, specific A 1gG, B) IgGi, and C) IgGa
levels against Hsp/0 were determined. Each bar repr
esents the mean of triplicate values =+ standard error

of the mean.
WAnk, 7280k, and [ 112wk after the last immunization

ammounium  bromide(DDA)  or  received a BCG  vaco-
nation. Four, eight and twelve weeks after the last
immunization, serum  from three mice in  each group
was pooled, specific A 1gG, B) IgGl, and C) IgG2a
levels against AK were determined. Each bar repre
sents the mean of triplicate values * standard error of
the mean.

B4k, 280k, and [H12wk after the last immunization
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Figure 3. 1gG isotype responses to NdK induced by
experimental  vaccine. Mice  were  immunized  three
times with recombinant NdK in  dimethyl  dioctadecyl
ammounium  bromioe(DDA) o received a  BOG  vaodn
ation. Four, eight and twelve weeks after the last
immunization, serum from three mice in  each group
was pooled, specific A 1gG, B) IgGi, and C) IgGla
levels against NdK were determined. Each bar repre-
sents the mean of ftriplicate values * standard error of
the mean.

B4k, 280k, and [H12wk after the last immunization
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Figure 4. IgG isotype responses to CFP induced by
experimental  vaccine. Mice  were  immunized  three
imes with  recombinant proteins  in  dimethyl  dioctadecyl
ammounium  bromide(DDA)  or  received a BCG  vaco-
nation. Four, eight and twelve weeks after the last
immunization, serum  from three mice in  each group
was pooled, specific A 1gG, B) IgGl, and C) IgG2a
levels against M tuberculosis  CFP  were  determined.
Each bar represents the mean of triplicate values =+
standard error of the mean.

B4k, 280k, and [H12wk after the last immunization
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Figure 5. IFN-y production by splenocyte of immunized mice.
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Table 1. Protective efficacy of recombinant proteins emulsified in DDA in a mouse model of tuberculosis.

Mean logi0 CFU of M. tuberculosis + SEM (n=3-4)°

Vaccine groupa Exp 1 Exp 2
Lung Spleen Lung Spleen
Saline 5.62+0.24 4.77+0.39 6.39+0.46 5.14£0.15
DDA 5.85+0.40 4.62+0.08 5.93+0.56 531+0.38
BCG 5.59+0.25 4.23+0.16(P=0.051)° 5.54+0.34(P=0.06) 4.84+0.12(P=0.059)
AK 5.70+0.44 4.5510.23 6.25+0.46 5.23+0.20
NdK 557+0.27 444+057 5.99+0.17 498+0.54
Hsp70 5.62+0.39 4.44+0.15 561+0.18(P=0.051) 495+0.37
a.Co/BL6 mice were immunized once sc with BOG (1 X CFU o iniected three times with the experimental vaccines

emulsified in DDA.
b.Number of bacteria isolated from the Iung and spleen
aerosol challenge.

¢. P values are given for bacterial loads different from those in control mice.
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