Identification and testing of Brucella genes for their effectiveness as DNA vaccines against Brucellosis





Introduction


Brucella are intracellular pathogenic bacteria which infect macrophages. Brucellosis is a significant disease in humans in the developing world. It causes undulating fever and can be lethal. It is also a significant pathogen in livestock. B. abortus can cause spontaneous abortion in cattle. In the past 45 years the government has spent 11 billion dollars to get rid of bovine brucellosis1 . Fighting brucellosis relies on vaccination to prevent infection. Some vaccines have been developed for use in animals, but these have various drawbacks. Some act in such a way that immunized individuals and infected individuals cannot be differentiated by common blood tests. Others are resistant to antibiotics or cause brucellosis when used in humans2 . A new vaccine without these negative characteristics and with the potential for human protection would be a useful development.


Since Edward Jenner first demonstrated the value of vaccines in the 1790s, much of the work with vaccine development has focused on killed cell preparations and attenuated live vaccines which were the result of serendipitous multiple cell passages. Advances in immunology and molecular genetics have allowed for the development of new vaccine strategies. One of the most promising is the use of DNA vaccines. DNA vaccination allows for a theoretically straightforward method of presenting antigen to the immune system. The gene encoding the antigen is cloned onto an expression vector and then the vector is injected into the host. The host’s cells take up this DNA and express the antigen which is then recognized by the immune system and stimulates an immune response. From a technical standpoint this method is much simpler than previous methods of vaccine production. One does not have to bother with protein purification or multiple passages in tissue culture. DNA vaccination has shown some success in animal models, and as of 1997 clinical trials were underway for the use of DNA vaccines to treat a variety of human diseases3 . 


There is not yet a lot of literature on the use of DNA vaccines against Brucella. To my knowledge only 5 Brucella genes have been specifically tested for their ability to stimulate a protective immune response in a DNA vaccine method of delivery2,4,5,6. One other project is currently underway to identify candidate genes by DNA vaccination. This project is being led by Steven Olsen at the National Animal Disease Center. The strategy of this project is to screen the entire genome for candidate genes by injecting mice with expression vectors encoding large segments of the genome1 . If any of these libraries show a protective effect, they will then have to go back and attempt to identify the specific gene or genes responsible. To date there have not been any papers published on the success of this
