
The present invention provides for immunogenic compositions 

and methods for producing an immunogenic composition with 

multiple immunity-inducing fractions of killed, whole-cell 

Streptococcus pneumoniae by selectively disrupting a whole cell 

bacterial preparation in such a manner that a soluble fraction that 

induces a primarily antibody response, and a cellular fraction that 

induces a primarily antibody-independent response, remain in 

the immunogenic composition. 
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CLAIMS 

We claim: 

1. An immunogenic composition with multiple immunity inducing fractions of whole-

cell gram positive bacteria, prepared by selectively disrupting a whole-cell bacterial preparation 

in such a manner that a soluble fraction that induces a primarily antibody response, and a 

cellular fraction that induces a primarily antibody-independent response, remain in 

the composition. 

2. The immunogenic composition of claim 1 wherein said bacteria is unencapsulated. 

3. The immunogenic composition of claim 1 or 2, wherein said bacteria is 

Streptococcus pneumoniae. 

4. The immunogenic composition of claims 1 to 3, wherein said selective disruption is 

effected by a chemical. 

5. The immunogenic composition of claim 4, wherein said chemical is chloroform, 

trichloroethylene, or beta-propiolactone. 

6. The immunogenic composition of claims 1 to 3, wherein said selective disruption is 

effected by sonication. 

7. A vaccine comprising the immunogenic composition of claims 1 to 6. 

8. The vaccine of claim 7, wherein said vaccine includes an adjuvant. 

9. The vaccine of claims 7 or 8, wherein said vaccine is formulated for nasal, bucal, 

transdermal, subcutaneous, or intramuscular administration. 

10. A method for inducing an immune response in a manmial comprising administering 

the vaccine of any of claims 7 to 9. 

11. A method for producing a kiUed, whole-cell immunogenic composition with 

antibody-dependent and antibody-independent immunity inducing fractions of bacteria 

derived from a gram positive bacterium comprising selectively disrupting the bacteria in such a 

manner that a soluble fraction and a disrupted cellular fraction remain in the whole-cell 

immunogenic composition. 

12. The method according to claim 11, wherein said bacteria is unencapsulated. 

13. The method of claims 11 or 12, wherein said bacteria is Streptococcus pneumoniae. 

14. The method according to claim 11, wherein said soluble fraction induces a serotype-

independent antibody response, and said cellular fraction induces increased phagocytosis. 

15. The method according to claims 11 to 14, wherein disrupting the bacteria is effected 

by a chemical. 
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16. The method according to claim 15, wherein said chemical is beta-propriolactone, 

chloroform, or trichloroethylene. 

17. The method according to claims 15 or 16, further comprising negating the chemical 

in such a manner that preserves said soluble fraction and said cellular fraction. 

18. The method of claims 11 to 13, wherein disrupting the bacteria is effected 

by sonication. 

Dated this 19* day of April 2012 \ K f ^ 
Xn Anand and Anand Advocates 

Agents for the Applicant 
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SELECTIVELY DISRUPTED WHOLE-CELL VACCINE 

CROSS REFERENCE TO RELATED APPLICATIONS 

[001] This application claims the benefit under 35 U.S.C. §119(e) of U.S. Provisional 

Patent Application No. 61/250,348, filed 9 October 2009, and U.S. Provisional Patent 

Application No. 61/380,429, filed 7 September 2010, both incorporated fully herein by 

reference. 

GOVERNMENT SUPPORT 

[002] This invention was made with U.S. government support under ROl AI066013, 

AI067737-01 and AI51526-01, awarded by The National Institutes of Health. The U.S. 

government has certain rights in the invention. 

FIELD OF THE INVENTION 

[003] The present invention relates to molecular genetics, immunology, and bacteriology. 

More specifically, an embodiment of the present invention provides for a whole-cell 

immunogenic preparation that confers synergistic antibody-mediated and T lymphocyte-

mediated immune responses. In the case of pneumococci, the whole-cell immunogenic 

preparation elicits synergistic, antibody- and T lymphocyte-mediated (including IL-17A-

mediated) protection against lethal infection and mucosal pneumococcal colonization. 

BACKGROUND 

[004] Infection with Streptococcus pneumoniae (pneumococcus) is a major cause of 

morbidity and mortality worldwide, and causes serious disease in children and the elderly, 

including pneumonia, meningitis and bacteraemia, and some less severe infections such as otitis 

media. Almost one million children in the developing world die of infections due to 

pneumococcal disease each year. 

[005] The rapid emergence of multiple-drug-resistant strains of S. pneumoniae has limited 

the effectiveness of antibiotics and stimulated renewed interest in the prevention of 

pneumococcal infections with vaccines. Licensed pneumococcal vaccines consist of injectable 

polyvalent mixtures of serotype-specific capsular polysaccharides or capsular polysaccharide-

protein conjugates and are therefore effective only against serotypes included. For example, 

although the 7-valent pneumococcal conjugate vaccine (PCV7) has significantly reduced the 

incidence of invasive pneumococcal disease due to vaccine-type (VT) strains, recent studies 
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