
Healing After Plague: Lessons Applied

• Recombination events in animal and human 
cells can generate families of infectious 
related gamma retroviruses

• Greatest concern is that they have acquired 
the ability to infect humans as our data shows 
consistently 6% in control populations

• Are XMRV-like sequences and proteins 
important in human disease pathogenesis?

Emerging Concepts



• Reduced Natural Killer (NK) cell numbers and NK cell 

cytotoxicity

• Abnormal CD4+ and CD8+ T cell numbers and ratio

• Reduced T cell response to antigens

• Presence of auto antibodies

• Alteration in cytokine profile

• Hyperactivation of T cells

• Decreased Antibody dependent cellular cytotoxicity

(ADCC)

Clinical features of patients infected with 
human retroviruses:





Experimental Design 

• Investigate the nature of the immune cells in 
peripheral blood patients with Neuroimmune
Disease
– Phenotypic analysis using Multi-parameter Flow 

Cytometry.  
– Mutliplex proteomic analysis on the Luminex platform

GOAL
• Determine  phenotypic and cytokine signatures

that could be used as biomarkers of infection and 
disease subgroups. 



Summary of Phenotypic Results

ME/CFS, CLD vs. healthy

Total Cellularity No Difference

CD45+ Leukocytes No Difference

CD45+ Lymphocytes Reduced in ME/CFS

CD45+ CD3- Lymphocytes Reduced in ME/CFS

CD3+ CD56+ NKT cells Increased in ME/CFS, CLD

CD3- CD56+ NK cells Reduced in ME/CFS, CLD

CD56DIM NK subpopulation Reduced in ME/CFS

CD56DIM CD16+ NK subpopulation Reduced in ME/CFS

CD19+ B cells Reduced in ME/CFS

CD19+ CD20+ CD23+ B subpopulation Increased in ME/CFS

CD33+ CD14+ CD123- myeloid Population Reduced in ME/CFS

Activated APCs Increased in ME/CFS, CLD



Chronic innate immune activation leads to chronic 
immunosuppression

• Presence of CD20+ CD23+ B cells, not normally seen in healthy  subjects, and 
activated APCs in some ME/CFS, CLD patients are similar to the myeloid and 
B cell defects described in HIV.

• The significant changes in the myeloid compartment including phenotypes 
are suggestive of activation of Antigen Presenting Cells (APCs) .

• Increased , γδT Cells clonality in ME/CFS, CLD, CLL, MCL
 Increased NKT compartment together with increased NKT to NK ratio.

Conclusion
Results suggest a similar Disease cycle of innate immune activation leading to 
an immune dysregulation and chronic immunosuppression and may guide 
future research towards the development of biomarkers and treatment targets



Chronic Diseases Potentially Associated with Human Retroviral Infection

Cancer Auto-Immune Diseases CNS

Prostate*

Breast*

Non Hodgkin’s Lymphoma*

Chronic Lymphocytic 

Leukemia*

Mantle Cell Lymphoma*

Hairy Cell Leukemia

Bladder*

Colorectal

Kidney*

Ovarian*

Lupus

Crohn’s*

Hashimoto’sThyroiditis*

Polymyositis

Sjogren’s syndrome

Bechet’s Disease*

Primary Billary Cirrhosis*

ME/CFS*

Gulf War Syndrome*

Autism*

MS*

Parkinson’s*

ALS*

* RT Activity, RV sequences or proteins, 
antibodies to RV proteins



That Novel  Candidate was XMRV



Pathways shared in Autoimmune and Neuroimmune Disease





ARVs provide therapeutic benefit in some patients with 
autoimmune, Neuroimmune Disease and Cancer

Beneficial Effects could be against:

An exogenous Replication Competent Retrovirus

An expressed endogenous virus in an immune compromised individual

A defective virus expressing only viral proteins

Aberrantly expressed cellular RNA including microRNA (regulatory)



miR-155 a new target in ME/CFS?
• miR-155 has distinct expression profiles

• Plays crucial role in various physiological and pathological processes 

such as hematopoietic lineage differentiation, immunity, inflammation, 

cancer, and cardiovascular diseases; miR-155 has been implicated in 

chronic DNA viral infections

• Been implicated in viral infections, particularly in those caused by DNA 

viruses.

Annals of Neurology  2013



 Endogenous retroviruses (sleeping giants) 
are  reactivated   in immune deficient 
individuals (ME/CFS, CLD, CLL, ASD, 
HIVAIDS), likely because of dysregulated
DNA methylation 

 Co-infections, reactivated viruses, GMOs, 
genetic susceptibilities can create perfect 
storm of aberrant methylation immune 
activation (including microglia and 
inflammation seen in ASD, ME/CFS, other 
neuroimmune disease and cancer



Hypothesis

Aberrant evolution of the human genome by:

• Increased zoonosis of novel retroviruses in human 
and animal populations











Hazards of GMOs



NYAS 29 March 2011



NYAS March 29 2011



2014 December 1 FDA Approval



NYAS March 29 2011
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Ramesh et al

mTOR a master regulator of Neuroimmune Disease?





Immune Reconstitution Inflammatory Syndrome






