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Improved Efficacy of P277 Fused to Heat Shock Protein 65 of
Mycobacterium tuberculosis Against Diabetes in Nonobese
Diabetic Mice
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Abstract: To improve the efficacy of peptide P277 in preventing autoimmune diabetes, heat shock protein 65 kD (HSP65) of
Mybobacterium tuberculosis var. bovis was fused with linear polypeptide epitope of P277 and expressed as soluble protein in
Escherichia coli. The fusion protein HSP65-P277 was purified by anion exchange column chromatography and then used to
immunize prediabetic NOD mice with three ip inoculations in absence of adjuvants. Serum samples from the immunized mice were
collected monthly and the concentration of blood glucose was measured. The study showed that administration of HSP65-P277 to
NOD mice could prevent the development of diabetes more efficiently than the peptide P277 itself or HSP65. Fused to heat shock
protein 65 of Mycobacterium tuberculosis could improve the efficacy of diabetes prevention of P277 in nonobese diabetic mice. The
results suggest the fusion protein of HSP65-P277 would be useful for treating insulin-dependent diabetes mellitus.
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1: ADNA/EcoR I/Hind III; 2: PCR products (BCG as template)
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Fig. 3 SDS-PAGE analysis of expression of fusion protein.

HSP65-P277 fusion protein was analyzed in 12% SDS-PAGE gel
stained with Coomassie blue. 1: protein molecular weight markers;
2: total proteins of E. coli BL21 (DE3) containing pET28-HSP65-
P277 uninduced by lactose; 3: total proteins of E. coli BL21 (DE3)
containing pET28-HSP65 induced by lactose; 4: total proteins of E. coli

BL21 (DE3) containing pET28-HSP65-P277 induced by lactose
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Fig. 4 SDS-PAGE analysis of purified HSP65-P277 and HSP65 ’ ( )
Fusion protein was analyzed in 12% SDS-PAGE gel stained with 20.5 mmol/L, HSP65-P277
Coomassie blue. 1: protein molecular weight markers; 2: the sample
of partially purified HSP65-P277; 3: purified HSP65-P277; 4.4 mmol/L, HSP65
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Table 1 Effect of administering antigens on development of diabetes

6 months 7 months 8 months
Group Antigene . . Incidence blood
Incidence blood glucose/(mmol/L) Incidence blood glucose/(mmol/L) alucose/(mmol/L)
A PBS 4/10 13.94+13.5 5/10 20.5+14.8 7/10 22.8+14.4
B P277/1FA 2/10 12.84+16.3 3/10 13.61+14.8 3/10 13.6+14.9
C HSP65-P277/PBS 0/10 39+1.9 0/10 44+25 0/10 6.1+1.7
D HSP65/PBS 0/10 41%14 1/10 7.0+3.2 2/10 10.3+2.6

Four-week-old NOD female mice were treated by ip inoculation with PBS or with 50 pg of the indicated antigens (n=10). The mice were inoculated
other twice at 7 weeks and 10 weeks of age respectively. Spontaneous IDDM was assayed at ages 6, 7 and 8 months as hyperglycemia (blood glucose
>11.1 mmol/L). The blood glucose data were expressed as mean + SD. Paired Student’s t-test was used. The HSP65-P277 could reduce significantly
the severity of spontaneous diabetes developing (“P < 0.01 vs A). Administration of the peptide P277 itself resisted the development of spontaneous
IDDM appearing (°P < 0.01 vs A). Incidence of IDDM and blood glucose concentration of group C and group B showed that HSP65-P277 could
promote efficacy of prevention the diabetes by the peptide P277 itself (“P<0.01 vs B) or HSP65 (“P<0.01 vs D)
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