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Introduction

There is a new method for making vaccines called “reverse vaccinology,” with which vaccines can be made solely from genomic data.  It is a process of finding proteins – some of which we didn’t even know existed – from the ORF’s or Open Reading Frames within the genome.  A protein with the desired characteristics can be found using computational methods and injected as a vaccine.  This is a major improvement in vaccinology; years ago, the whole pathogenic organism or parts of it were used to induce immunity.  
The organism for which I will be finding vaccines is Cryptosporidium Parvum, a parasite that lives in the epithelial cells of mammals.  C. Parvum is considered an emerging pathogen; the first case was reported in 1976.  In many circumstances, the organism is evacuated from the body after several days of severe diarrhea.  However, a person with a severe immune deficiency, as in the case with AIDS, may not be able to flush the organism out of the system.  This organism is also a problem in areas of the world without adequate water recycling systems, in which case the parasite can cause an epidemic (cryptosporidium genome project-homepage).   

Method

There are algorithms on the internet that can perform most of the functions necessary to find a protein with the desired characteristics to be tested in Phase II of the research discovery process.  These include: SignalP, TM-HMM, Blast, and GCG software.  Once an ORF is found to have a Signal Peptide, then its sequence is run against TM-HMM to find whether it is a trans-membrane or a surface protein.  Then, the sequence is run through the GCG software to check for antigenicity.  After all this is done, the remaining protein sequences are checked for variability using Blast.  
Also important is to Blast the remaining proteins against other known genome sequences – especially the human genome.  If there is too much similarity in the parasitic protein sequence with a human protein sequence, then it is not a good candidate.  The goal is to find a unique protein that is non-variable across strains of C. Parvum; raises an immune response in mammals; and is a surface-exposed protein.  Such candidates will be considered good prospects for new vaccines.
Possible Results and Their Implications

If a protein is found that satisfies all of the above criteria, this could mean we have found a possible vaccine.  After this step, the proteins must be tested in the lab.  The proteins must be injected into mice or other mammals to see if an immune response is raised; afterwhich the effectiveness of the protein in inducing immunity to C. Parvum should be tested.  Once this is performed, the next step is to prepare the protein in a solution that can be used and marketed as a vaccine.  Next is Phase III of the research discovery process, which involves human studies – volunteers participating in a “study” are administered the vaccine to see if it is safe to give to humans.  If all goes well, we will have a viable vaccine against C. Parvum.
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