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Objective:  Human herpesvirus 6 (HHV-6) has exhibited the most promise as a candidate for a Chronic fatigue syndrome (CFS)-associated virus.  In the present study we have aimed at identifying the HHV-6 protein responsible for CFS, and proved that the newly identified HHV-6 protein causes mood disorders in CFS and psychosis. 
Methods:  We have searched for unidentified HHV-6 latency-associated transcripts and proteins in the latently infected macrophages and glial cells.  Subsequently, we have analyzed the function of newly identified latency-associated protein.  Moreover, we have studied the expression of the protein by examining the prevalence of antibody against the protein among patients (CFS, psychosis etc) and healthy individuals. 
Results:  We identified the novel HHV-6 latent transcript that was expressed during the relatively activated latent stage (intermediate stage) of HHV-6 latency.  This transcript encoded the small open reading frame, which we named Small protein encoded by the Intermediate stage Transcript of HHV-6 (SITH) -1.  When we transfect SITH-1 into glial cells, it significantly up-regulated the intracellular calcium levels.  Increase of calcium level in the brain tissue is generally thought to be the most important cause of psychological disorders.  When we expressed SITH-1 in the mouse brain glial cells by using adenovirus vector, the mouse showed manic-like behavior in several behavior tests.
  In the serological study, no healthy adults possessed the antibody against the HHV-6 latent protein SITH-1.  However, in the CFS patients who had psychological symptoms, 71% of the patients possessed the antibody against SITH-1.  In addition, 53% of depression patients and 76% of bipolar depression patients were positive for antibody against SITH-1.
  Furthermore, mRNA encoding SITH-1 was detected in the autopsy brain tissue of patients who had mood disorders as sequelae of HHV-6 encephalitis.
Conclusion:  We have identified the novel HHV-6 latent protein SITH-1, which may cause mood disorders in CFS and psychosis.
Discussion:  Causes of many chronic diseases are unknown, and chronic viral infection is one of the most suspected candidates.  In this study we show that HHV-6 that establishes latency in the brain glial cells can cause mood disorders via newly identified HHV-6 latent protein SITH-1.
