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Introduction 
There are several different types of the human atypical prion diseases, also known as transmissible spongiform encephalopathies or TSE’s. The first cases of human prion diseases where diagnosed by and named after a Dr. Hans Gerhard Creutzfeldt and Dr. Alfons Maria Jakob both of whom had seen an encephalopathy which was characterized by post-mortem amyloid plaques similar to those in Alzheimer’s disease.1,8,9 Another of the human TSE’s is kuru which was first discovered in Papua New Guinea in the Fore tribe. It was characterized by Vincent Zigas and more prolifically by Dr. Carleton Gajdusek who traveled to Papua New Guinea studying the disease in its natural environment and later set up many different research facilities for the characterization of kuru.10,11 Fatal Familial Insomnia (FFI) and Gerstmann-Straussler-Scheinker syndrome are two hereditary TSE’s that are associated with humans.1 
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Creutzfeldt-Jakob Disease 
There are four different types of CJD that have been diagnosed. They are sporadic CJD (sCJD), variant CJD (vCJD), iatrogenic CJD (iCJD), and familial CJD (fCJD).2,3,7 Sporadic CJD occurs sporadically with no pattern or tropism for victims. It is believed to be a natural atypical folding of the original prion protein (PrP) that every animal has in their brain. This atypical folding is believed to be a folding in which a mostly alpha helical protein becomes about a 50-50 split between alpha helix and the beta sheet conformation. This is the believed pathogenesis of all prion proteins but the exact mechanism of these conformational changes is not known. 
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Creuztfeldt-Jakob Disease
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Variant CJD is a newly developing encephalopathy that is traced back to the onset of Bovine Spongiform Encephalopathy in Europe in the mid-1980’s.1 It has been shown to transmit from the bovine to the human through the ingestion of contaminated beef. This is a particularly different case because it is one of the few types that have been transmitted from one species to another. According to recent studies there are around 140 new confirmed cases of vCJD in Europe coming from the BSE endemic. 
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	Case #388 Heidenhain variant of Creutzfeldt-Jakob Disease.
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There is also an iatrogenic CJD that are associated medical procedures themselves. The difficulty in diagnosing this disease is that there are symptoms similarities associated with a dozen different neurological disorders including Alzheimer’s, Huntington’s, and most diseases causing dementia and neuronal damage.1 The only way to confirm a case of CJD is by autopsying the brain after death. This being known, patients might be operated on without knowledge of their spongiform encephalopathy for another five to ten years. Another problem presents itself with the sterilization of these surgical and dental instruments because prions are very hardy proteins and so they have to be autoclaved at 137 degrees Celsius for an excess of ten minutes instead of the standard 123 degrees Celsius. Iatrogenic CJD then is the transmission of the atypical prion protein from an infected patient to other patients through the use of neurological surgical equipment that is not sterilized sufficiently to denature prion proteins but rather by protocols for viruses and bacterium. 

Lastly, there is familial CJD (fCJD) that is a genetic CJD.4 There is still a very low chance of contracting this disease even if there are people in your family whom have died from it. Essentially, CJD is an infectious prion protein that is transmitted throughout the brain causing a conformational change in the natural PrP protein leading to a spongiform encephalopathy and most certain death. This death comes after an incubation period close to a decade in which victims get progressively worse. 
There are a few theories on the point mutations that cause CJD starting with codon 178 with the replacing of asparagine by aspartic acid.1,2,and 7 There is also evidence to suggest codon 200 with a glutamic acid replacing a lysine. These mutations might also link certain ethnicities to CJD like the Israeli Jews and Libyans have a certain higher incidence for the glutamic acid-lysine point mutation at codon 200. There have been more than 13 point mutations that have been attributed to CJD including mutations at codons 145, 24, 51, and 91 to name a few. 

Kuru 
Kuru was discovered among the South Fore tribe of Papua New Guinea. It is a type of TSE that is transmitted by the ingestion of an infected person’s brain after they have died. The Fore tribe believed that cannibalism was a way to deter witchcraft and they participated in ritual cannibalism of their deceased loved ones. 
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They are a foraging group of people so their ritual cannibalism also supplemented the women and children’s diets for a lack in protein.1 Most of the men in the tribe did not participate so this led to a situation in where the men of the tribe had to raise the children, a job not commonly given to the men of this tribe. Kuru has been mostly wiped out by stopping the practice of endocannibalism and educating the Fore tribe about the transmission of the spongiform encephalopathy. There have been recent studies that have shown 11 infected people with kuru still living in the South Fore tribe.3 These people were born before the cessation of cannibalism and have been analyzed for mutations in the brain. It has been shown that these infected persons have a polymorphic codon at 129 which has been shown to express resistance to the atypical prion as well as extending the incubation period of the disease. These people have had the prion for anywhere from 34 to 56 years with a delayed onset of the prion disease symptoms.3 
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Comparison of the microscopic appearance of normal brain (left side) and CJD brain (right side).  Note the many vacuoles ( 'sponginess') of the CJD brain.
Fatal Familial Insomnia and GSS 
There are two other types of human a-typical prion disease that are different from the rest because of their symptoms and their post-mortem plaque patterns. First, FFI or fatal familial insomnia is a TSE that attacks the thalamus in the brain which is associated with the sleep-wake cycle.1,4 The post-mortem plaque pattern that is associated with fatal familial insomnia shows a lack of the amyloid deposition that is characteristic of all other prions. It seems that this disease attacks the thalamus almost exclusively leading to patients who will not sleep for long extended periods, eventually causing death. From a molecular stand point, there is an association with the prion protein gene or PRNP.4 It seems that many prion diseases are associated with a mutation in the PRNP gene but there is evidence to show that this is not the case in FFI. There is also emerging evidence that there is a sporadic serotype of fatal insomnia with much the same characteristics. Its occurrence is random instead of genetically-linked.
The second prion disease that is associated with genetics is the Gertsmann-Straussler-Scheinker syndrome named respectively for the doctors that characterized this particularly type of atypical prion.1 The symptoms of GSS are equivalent to the symptoms of sCJD according to any source that I found characterizing GSS. GSS is attributed to a point mutation causing a different amino acid at codon 102 of the 253 amino acids that make up the prion protein. The mutation is most often a thymine for a cytosine which is then incorporated in successive rounds of replication. GSS also might cause a proline to become a leucine in some affected families. There is a point mutation at codon 102 in GSS but this mutation can vary from family strain to family strain.1,12,and 13
Diagnosis of Prion Diseases 
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Two-dimensional structure of the 'prion' protein, showing regions of alpha helix (orange circle) and beta sheet (green rectangle) formations, and sites at which mutations in the encoding gene have introduced alternative amino acids.
As mentioned before, there are not really any tell-tale signs that a victim will display to suggest a prion disease. The only way prions can be diagnosed with certainty is by post-mortem autopsy of the brain looking for the characteristic plaques and amyloid deposits. The test that most labs  run is an immunohistochemistry on the autopsied brain to further highlight the holes and amyloid deposits in the affected brain.1,2,5 Another test is a bioassay in which a suspect brain is injected into a lab animals and the onset of disease in the animal is a positive test result. Researchers are also looking for a way to take affected tissue and run tests for the presence of the atypical prion protein. This is difficult because a proof-positive way to isolate the protein has not been found and the structure of the atypical prions is difficult to determine by laboratory assays. It is also hard to do standard virology tests based in antibodies because the body has no immune response to the naturally occurring protein.5 The prion protein can also be detected by Enzyme Linked ImmunoSorbant Assay where antibodies against the protein are attached to a microplate. These antibodies will bind any prion protein present in the sample and this binding is visualized by color development.

There have been recent findings in the search for early indicators of prion associated disease. Erythroid precursors such as erythroid differentiation-related factor or EDRF are present in tissues like the spleen and bone marrow  .5,6  The level of this transcript in the spleen is apparently one of the first signs of the disease, becoming more elevated during progressive stages.. 
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