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Emerging Concepts

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?



Clinical features of patients infected with
human retroviruses:

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)
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Experimental Design

* |nvestigate the nature of the immune cells in
oeripheral 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

Total Cellularity
CD45+ Leukocytes
CD45+ Lymphocytes
CD45+ CD3- Lymphocytes
CD3+ CD56+ NKT cells
CD3- CD56+ NK cells
CD56P'™ NK subpopulation
CD56P'™M CD16+ NK subpopulation
CD19+ B cells
CD19+ CD20+ CD23+ B subpopulation
CD33+ CD14+ CD123- myeloid Population
Activated APCs

ME/CFS, CLD vs. healthy
No Difference
No Difference
Reduced in ME/CFS
Reduced in ME/CFS
Increased in ME/CFS, CLD
Reduced in ME/CFS, CLD
Reduced in ME/CFS
Reduced in ME/CFS
Reduced in ME/CFS
Increased in ME/CFS
Reduced in ME/CFS
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, y&T 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

Prostate* Lupus ME/CFS*
Breast* Crohn’s* Gulf War Syndrome*
Non Hodgkin’s Lymphoma* Hashimoto’sThyroiditis*  Autism*
Chronic Lymphocytic Polymyositis MS*
Leukemia* Sjogren’s syndrome Parkinson’s*
Mantle Cell Lymphoma* Bechet's Disease* ALS*

Hairy Cell Leukemia Primary Billary Cirrhosis*

Bladder*

Colorectal

Kidney*

Ovarian*

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



: Detection of serum reverse

transcriptase activity in patients with
ALS and unaffected blood relatives

A Egale PRD; A AlLChalshi, PRD, FRCP: K Ferranta, BA: ME. Cudkowicz, MD, MS:
RH. Brown, Jr, MDD, DPtil and J A Carson, MD, PhD
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Quantification of reverse transcriptase
in ALS and elimination of a novel

retroviral candidate

= pa—
Newralogy ~ 20087 0:278-283 That Novel Candidate was XMRV



Pathways shared in Autoimmune and Neuroimmune Disease
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Autoimmunity Reviews 11 (2011) 88-97

Contents lists available at SciVerse ScienceDirect

Autoimmunity Reviews

journal homepage: www.elsevier.com/locate/autrev

o

AUTOIMMUNITY
REVIEWS

Review
Autoimmune disease: A role for new anti-viral therapies?
David H. Dreyfus *

Pediatrics, Yale SOM, United States




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?

mMiR-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.

ORIGINAL ARTICLE

Annals of Neurology 2013

miR-155 as a Multiple Sclerosis—Relevant
Regulator of Myeloid Cell Polarization

Craig S. Moore, PhD, Vijayaraghava T.S. Rao, PhD," Bryce A. Durafourt, MSc,’
Barry J. Bedell, PhD, MD,? Samuel K. Ludwin, MD,? Amit Bar-Or, MD," and
Jack P. Antel, MD'



» Endogenous retroviruses (sleeping giants)
are reactivated inimmune 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:

* |ncreased zoonosis of novel retroviruses in human
and animal populations



Handbook of Clinical Newrology, Vol 123 (Jrd seres)
Neurovirology
AC. Tselis and 1. Booss, Editors

20 Elsevier BV, All rights reserved

Chapter 22

Human endogenous retroviruses and the nervous system

RENEE N. DOUVILLE' AND AVINDRA NATH *
"Department of Microbiology, University of Winnipeg, Winnipeg, Manitoba, Canada

*Section of Infections of the Nervous System, National Institute of Neurological Diseases and Stroke,
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Human endogenous retrovirus (HERV) families associated with neurologic disease

HERV Family Neurologic diseases ~ Known triggers Pathogenic contribution
HERV-W Gammaretrovirus ~ Multiple sclerosis Herpesviruses MSRY virions
Schizophrenia Toxoplasma Env superantigen
Proinflammatory cytokmes ~ Env alters glial function
HERV-HF ~ Gammaretrovius ~~ Multiple sclerosis Unknown Virions
Env superantigen
HERV-K Betaretrovirus Schizophrenia Herpesviruses Env superantigen
ALS HIV Neoepitopes for CTLs
HIV infection HTLV-1

Toxoplasma




The replicative activity of human endogenous
retrovirus K102 (HERV-K102) with HIV viremia

Marian P. Laderoute™”, Antonio Giulivi*®, Louise Larocque?,
Deana Bellfoy®, Yangxun Hou®, Hong-Xing Wu®, Keith Fowke®,
Jun Wu? and Francisco Diaz-Mitoma®

Results: Both the peptide serology and ddCt qPCR excess ratio methods suggested the
activation of HERV-K102 in about 70-80% of HIV viremic cases whereas only 2 -3% of
normal healthy adults had marginally activated HERV-K102 (P < 0.0001). Moreover, by

Conclusions: Our work uniquely suggests the common activation of HERV-K102 with
HIV viremia and may be first to directly demonstrate HERV-K102 cDNA production
in vivo. The potential implications of the induction of HERV-K102 activation and

replication for the prevention and control of HIV are discussed.
© 2007 Wolters Kluwer Health | Lippincott Williams & Wilkins

AIDS 2007, 21:2417-2424
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Hazards of GMOs

1. Uncontrollable, unpredictable impacts on safety due to the genetic modification process *
Scrambling the host genome *
Widespread mutations *
Inactivating genes *
Activating genes *
Creating new transcripts (RINAs) including those with regulatory functions *
Creating new proteins *
Creating new metabolites or increasing metabolite to toxic levels *
Activating dormant viruses *
Creafing new viruses by recombination of viral genes in GM insert with those in the host
genome *

2. Toxicity of transgene protein(s) introduced (intentionally or otherwise)
Transgene protein toxic *
Transgene protein allergenic or immunogenic *
Trangenic protein becoming allergenic or immunogenic due to processing *
Unintended protein created by sequence inserted may be toxic or imnmmogenic

3. Effects due to the GM insert and ifs instability *
Genetic rearrangement with further unpredictable effects *
Horzontal gene transfer and recombination *
Spreading antibiotic and drug resistance *
Creating new viruses and bacteria that cause diseases
Creating mutations in genomes of cells to whach the GM insert integrate
including those associated with cancer *

4. Toxicity of herbicides used with herbicide tolerant GM crops *




NYAS 29 March 2011

What are the detection rates in 1000 blood
donors using these serological assays?

Analyzed to CA, TM and SU
SU is the most reactive antigen (subjects vs donors)
*4% reactive
*13% ‘indeterminate’
« Values above cut-off, but also reactive to neg ctrl antigen

Test reactives and indeterminates by Western Blot: Found SU
most unstable protein
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by Intercept Blood System is consistent with results

for other human Retroviruses
Extent of Inactivation

Organisms (log,, reduction)
Platelets® FPlasma® |

HIV-1 (cell
associated) >6.1 >6.1 >0.9°
HIV-1 (cell free) >6.2 >6.8 NA
HTLV- 4.7 245 >4 2°
HTLV-I 5.1 >5.7 >5.1¢
XMRV & MLV- >4.0° NA >4.0°

Related virus



2014 December 1 FDA Approval

Platelets, Plasma and RBC

A BT e

Platelets
Plasma

Red Blood
Cells
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Summary/Conclusions

m Data suggest there are different strains of Gamma
Retroviruses that can infect humans

m Assays that capture the variation of these viruses in the
blood supply are the best i.e. Serology and transmission

s Technologies can inactivate infectious strains of XMRV
in Blood Components

s New Disease associations include leukemia, lymphoma
and the platelet disorder, ITP



Ebola In The Air: What Science Says About How The
Virus Spreads
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Viusescansomadmomhlheairhmoways:midehrgodrw&lsﬂmfalquid&ylohegwnd(md).orinsidellnyaoplets
that float in the air (gray). In the first roule, called droplet ransmission, the virus can spread only about 3 to 6 feet from an
infected person. In the second route, called airbome Iransmission, the virus can traved 30 feet or more.

Adarn ColaNFR

Here's an Ebola puzzle for you: If the virus isn't airborne, why do doctors and nurses
need to wear full protective suits, with face masks, while treating patients?
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Thank You

Judy A. Mikovits, PhD
MAR Consulting Inc., Carlsbad CA
www.marconsultinginc.com
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Here we are not afraid to follow the truth wherever it may lead,
Nor tolerate error so long as freedom is left to combat it
Thomas Jefferson
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MTOR a master regulator of Neuroimmune Disease?

http://www.discoverymedicine.com/David-Fernandez/files/2010...

DISCOVERY MEDICINE
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Yates et al. Acta Neuropathologica Communications 2013, 13
http:/fwww.actaneurocomms.org/1/1/3 ACTA NEUROPATHOLOGICA
COMMUNICATIONS

RESEARCH Open Access

Dysfunction of the mTOR pathway is a risk factor
for Alzheimer’s disease

Sharon C Yates?. Amen Zafar', Paul Hubbard', Sheila Nagy', Sarah Durant?, Roy Bicknell®, Gordon Wilcock?,
Sharon Christie”, Margaret M Esiri*, A David Smith® and Zsuzsanna Nagyﬂ
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Immune Reconstitution Inflammatory Syndrome

Form of IRIS

HIV-associated

Exacerbation
of TB after

withdrawal of
TNF blockade

PML-associated

Organ
transplant-
associated

Mouse model

Progression of events leading to IRIS

Infection or Immune defect High microbial  Clinical
iatrogenic load without intervention
immunosuppression normal
inflammation
HIV L CD#* Tcells Many,including ~ ART
mycobacteria and
cryptococci
TNF blockade LTNF M. tuberculosis Stop TNF blockade

a4 integrin blockade 4 Immune cell JC polyomavirus  Stop a4 integrin

migration into CNS blockade
Anti-graft rejection Broad C. neoformans Decrease
treatment immunosuppression immunosuppressive
treatment
TCRaKO orscidmice T cell deficiency M. avium or Inject CD4* T cells
P carinii

Full

inflammation
restored

TCD4* T cells

TTNF

T Immune cell
migration into
CN5

Many factors?

T CD4* T cells

Pathology

Many manifestations

Lung pathology,
lymphadenitis

Leukoencephalopathy

Meningitis

Wasting, lung
pathology
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Detection of Murine Leukemia Virus in the Epstein-Barr Virus-
Positive Human B-Cell Line JY, Using a Computational RNA-Seq-
Based Exogenous Agent Detection Pipeline, PARSES

Zhen Lin,® Adriane Puetter,® Joseph Coco,” Guorong Xu,” Michael J. Strong,? Xia Wang,? Claire Fewell,®> Melody Baddoo,?
Christopher Taylor,” and Erik K. Flemington?
Tulane University Health Sciences Center and Tulane Cancer Center, New Orleans, Louisiana, USA,? and University of New Orleans, New Orleans, Louisiana, USA®
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