Tivank you for joiningjus!

10th CFIDS Assocliation webinar oft 2010 series
Each of us Is In a different location

Questions submitted with registration were shared with
speakers in advance

Time for Q&A after presentations — type them as you
think of them

Recording will be posted online within a fiew: days

Speakers are not able to address individuals® questions
about personal symptoms or treatment; unpublished data
cannot be discussed
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m [hank CAA erganizers of our Webinar
series — hot topics and prierity ISSues

m [ranslational research will help bring
bench discoveries to the bedside
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Figure 2. Solutions: data collection plus data integration plus time plus serendipity plus knowledge.

Sharon F. Terry, Personalized Medicine (2009), 6(2), 171-181.






















Other human retroviruses

Human T-cell lymphotropic virus (HTLV-1)
Human immunodeficiency virus (HIV-1, 2)

Antiretroviral drugs have been developed to
inhibit HIV-1

Some of the ARVs inhibit XMRV:

— Azidothymidine (AZT)

— Raltegravir

— Zidovudine, tenofovir disoproxil fumarate

— Therapeutic effects must be determined by clinical
trial



2. What studies need to be done to
understand the role of XMRV in
causing human disease?



CFS and XMRV

Lombardi et al, 2009: Detection of an infectious
retrovirus, XMRYV, in blood cells of patients with
chronic fatigue syndrome.

“We have discovered a highly significant asso-
ciation between the XMRV retrovirus and CFS”

“Is XMRYV infection a causal factor in the
pathogenesis of CFS or a passenger virus in the
immunosuppressed CFS patient population?”

Coffin and Stoye, 2009: “Whether the virus plays
a causative role in either chronic fatigue
syndrome or prostate cancer is unknown.”



Case-control studies

Multi-city, multi-continent
Well defined patient populations

XMRV must be consistently identified in
patients with disease (prostate cancer, CFS)

How is infection transmitted?
Determine seroprevalence in healthy persons

What fraction of infected individuals develop
disease?



Develop assays for infection

Multiple assays — virus, proviral DNA, viral
proteins, antibodies to XMRV

For AIDS, several assays are available to avoid
false positives

Determine in which cells and tissues virus
replicates

Is a cell infected that would explain disease?
(CD4* T cells in AIDS)

Is there a consistent integration site that would
explain pathogenesis?
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Study XMRV detected RMase L QQ Methods Cell types or fluid
association
FProstate cancer
Urisman et al. (2008)* Yes; 10% Yes (B/20 QQ; Parmvviral DMNA microarray, Stromal fibroblasts and
1/66 RR or RQ) RT-PCR, FISH, IHC hematopoietic cells
Kim et al. (2008)°%; Yes Yes (B/9 Q0 Integration site mapping Peripheral zone
Cong et al. (2007 1/9 RR) prostate tissue
Arnold et al. {2010)%* Yes; 27.5% Yes (B/20 QQ; Immune response Serum, stromal
3/20 RQ or RR) (neutralizing antibodies), PCR, fibroblasts
FISH
Knouf et al. (2009)** Yes Yes RT-PCR Epithelial cells {22Rv1)
Hong et al. (2009)% Yes No Quantitative RT-PCR, nested Expressed prostate
RT-PCR secretions
Schlaberg et al. (2009)3° Yes; 27% Mo Quantitative PCR, IHC Epithelial cells
Furuta (2009)* Yes; 6% MO Immune response, RT-PCR PEMCs
Fischer et al. (2008)3* Low Mo RT-PCR Peripheral zone
prostate tissue
Sfanos et al. (2008)7 Mo MO PCR Prostate tissue
Hohn et al. (2008)% Mo Mo PCR, RTPCR, ELISA Prostate tissue, serum
C"Arcy et al. (2008)% Mo Mo RT-PCR Prostate tissue
Chronic fatigue syndrome
Lombardi et al. (2009)% Yes; G7% Mo PCH, western blots, culturing PEMCs, T cells, B cells,
virus, immune response plasma
Ertwein et al. (2010)* Mo ND PCR Whole blood
Groom et al. (2010)* Mo ND PCR, serum neutralization PEMCs, serum
assay
Van Kuppeveld et al. (2010)* No MO PCH PEMCs
Amyotrophic lateral sclerosis
McCormick et al. (2008)* Mo Mo Reaktime PCR, RT-PCR PEMCs, serum




Why no consistent detection?

Selection of patient populations

Geographic differences in distribution of
XMRV

Sequence differences among viruses

No standardized sensitive methods of
detection, positive control specimens



Detecting XMRV

Lombardi et al 2009: PCR to detect proviral
DNA in PBMC

Subsequent studies have used similar
approach

t has been suggested that in vitro culture of
PBMC is needed for amplification — this should
e published

We can learn from HTLV-1




HTLV-1

First human retrovirus

Adult T cell leukemia/lymphoma (ATL);
myelopathy/tropical spastic paraperesis
(HAM/TSP)

Infects CD4* T cells; transmitted from cell to
cell, few free virions (blood, sex, drugs)

Multiplies as the cell divides (provirus)



Diagnosis of HTLV-1

Primary test: Detection of antibodies in serum
by ELISA

Positives confirmed by western blot using
patient serum

Virus isolation is not for diagnosis

PCR assay may be used by clinicians:
sensitivity 10 molecules viral DNA per 1
milligram human DNA, or 1 infected cell per
100,000 PBMC



Treatment of HTLV-1 infection

 No proven antiviral therapy

 Role of HTLV-1 in human disease pathogenesis
is not clearly defined

 Unknown if eliminating virus would impact
disease





