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Abstract: Mycobacterium bovis is the etiological agent of bovine tuberculosis (BT). The secretory
proteins Ag85B, MPB64 and ESAT-6 are the major immunogenic antigens of M. bovis, and they
play important roles in inducing immune responses that confer resistance against infection. In the
present study, using pcDNA3. 1(+) as vector, various DNA vaccines were constructed with the
genes encoding the three antigens as follows: fusion of three genes (pcDNA-MPB64/Ag85B/ES-
AT-6, pcDNA-MAE) and trivalent combinations (pcDNA-Ag85B + pcDNA-MPB64 + pcDNA-
ESAT-6). The immune efficacy of the DNA vaccines were evaluated based on serum antibody ti-
ters, lymphocyte proliferation assay and content of cytokine (interferon-y and interleukin-2) ti-

ters. Protective efficacy following challenge with M. bovis Bacille Calmette-Guérin (BCG) was
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evaluated based on lung tissue bacterial loads and histopathologic changes. The data demonstra-

ted that immunization with fusion DNA vaccines (three genes) resulted in significantly higher se-

rum antibody levels, lymphocyte proliferation (SI) values, IFN-y and IL.-2 levels than immuniza-

tion with polyvalent DNA vaccines (P <C0.05). Additionally, fusion DNA vaccines provided su-

perior protection than polyvalent DNA vaccines following BCG challenge. The protective efficacy

of the fusion DNA vaccines was equivalent to that of the BCG vaccine, suggesting that fusion

DNA vaccines provide a promising approach for the prevention of BT.
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Table 1 Primer sequence of mpb64 ,ag85b and esat-6 genes
Eis 519 ¥ 51 PCR 74K /)N /bp
Names Sequence PCR product

mpb64 WS (Kpn1)  5'-GGCGGCGGTACCATGCGTTATCTGATAGCGAC-3" 684

mpbbd R ¥ (EcoR 1) 5 -GCGAATTCTTAGATTGCCAGCGGCGGAATG-3"

mpb64 T 75|49 (linker) 5'- GGAACCTGGAGA TGGGACCAATACCTG-3'

ag85b L5 (linker) 5'-TCTCCAGGTTCC ACAGACGTGAGCCGAAAG -3 986

ag85b EiBIM(Kpn1)  5-GCGCGGTACCATGACAGACGTGAGCCGAAAG-3'¢

ag85b Fii5I# (EcoRT1) 5-GTGGGGAATTCCTAGCCGGCGCCTAACGAAC-3"!
ag85b Fii5I# (BamH 1) 5-GAGGGATCCTGGAGAGCCGGCGCCTAACGAAC-3'¢
esat-6 FFBIH (BamH ) 5'-ACGGGATCCATGCAGCAGTGGAATTCC-3"" 288

esat-6 _FE5|1 M (BamH 1)
esat-6 FiFEGI ¥ (EcoR 1)

5'-ACGGGATCCGAGCAGCAGTGGAATTTC-3"
5'-GCCGAATTCCTATGCGAACATCCCAGTG-3"!

ave. FEIMEN T TRIZA Kpn [ A5 bolj. SZIEEL T . TN EcoR | i fse. BR8N Linker F#415d. B3
#843 Linker HAMT ;5 g i FRIZ N BamH 1 g sh, &EBEH T TRLHN BamH T 8

a, e. The Kpn ] recognition sequence is underlined and initiator is included; b, f, j. The EcoR | recognition sequence is un-

derlined and termination codon is included;c. The linker is shaded;d. The complementary sequence of the linker is shaded; g,

i. The BamH | recognition sequence is underlined; h. The BamH | recognition sequence is underlined and the initiator is in-

cluded
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Fig. 1 The results of mpb64 , ag85b , esat-6 and mpb64-ag85b-esat-6 genes transfected into SP2/0 cells
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Fig. 2 The dynamic changes of antibody level in

serum from immune mice
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Fig. 4 The level of IFN-y secreted by splenic lym-
phocytes induced with rMAE protein
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Fig. 5 The level of IL-2 secretedd by splenic lympho-
cytes induced with rMAE protein
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Table 2 Bacterial load of mouse lung tissue(x =+ s)

24 5| Groups
A. pCA+pCM-+ pCES6

fii 1 £ / (CFU/mg) Bacterial load
(0.7440.07) X 10"

B. pPCAME (0. 6740.05) X 10"

C. BCG (0. 65+0.06) X 10"

D. pcDNA3. 1(+) (2.1440.17) X 10"
E. PBS (2.3540.19) X 10"

A FEEFR IR P<0. 05
Data with different superscripts differ significantly, P<Z0. 05
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