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Political	Influence	on	Scientific	Research	and	the	Impact	it	has	on	us	ALL

MANY		DEATHS	BEFORE	ESTABLISHMENT	
BELIEVED	IN	RETROVIRAL	CAUSE





Summary	of	Next	Steps	following	the	July	22nd Invitation	Only	Meeting!

The	Center	of	Excellence	for	HIV/AIDS	and	Cancer	Virus	Research	proposed
To	the	National	Cancer	Institute	a	program	for	XMRV	reagent	development	
With	a	budget	for	over	$800,000

It	is	important	to	note	that	only	a	link	to	prostate	tumor	patients	had	then	
been	published

When	the	link	of	XMRV	to	prostate	cancer		and	CFS	was	not	reproducible,
The	expenditure	of	this	funds	had	to	be	explained	so	the	Science	concerning	
CFS	research	and	not	prostate	cancer	research	whose	poor	science	started	it
was	attacked.			Why?		





Assured	by	Senate	majority	leader’s	support	Whittemores remove	
Ruscetti/NCI	as	an	inventor	on	patent	of	variant	strains	of	XMRV



!

Career	CDC	Employee	made	Advocacy		Organization	Head.	Never	ANY	question	who	she	was	defending!



Dr Busch	tells	Whittemores that	they	should	reimburse	patients	for	test
In	order	to	save	the	institute,	all	grant	money,	they	need	a	scapegoat





This	Email	Brought	a	Phone	Call	and	a	Threat!



Scientific	Fraud:	Blood	working	group	charged	with	assay	
development	to	detect	XMRVs		
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A report in Science 2 years ago that linked a mouse retrovirus, XMRV, to chronic fatigue 

syndrome astonished scientists and patients alike. But the theory soon began to take hits, 

and now, to all but a few researchers, it has completely unraveled

NEWSFOCUS

Done. Case closed. Finito, lights off, The End.
For the past 2 years, a controversy has roiled around the purported 

link between a mouse retrovirus, XMRV, and chronic fatigue syndrome 
(CFS), a baffl ing, debilitating disease with no known origin. Many 
researchers who have followed this saga closely thought that a defi nitive 
study, published online this week by Science (http://scim.ag/xmrv-cfs) 
and conducted by nine labs—including the main proponents of the the-
sis—would fi nally bring a halt to the impassioned debate.

Think again.
The uproar began with an October 2009 paper in Science that found 

XMRV in the blood of two-thirds of the CFS patients examined. A 
steady assault on the report soon began, with more than a dozen labs 
failing to replicate it to date and several asserting that contamination 

must have occurred. The leader of the team that conducted the study, 
Judy Mikovits of the Whittemore Peterson Institute for Neuro-Immune 
Disease (WPI) in Reno, Nevada, resolutely maintained that her lab had 
no evidence of contamination and that it could repeatedly fi nd the virus 
with its techniques. Millions of dollars have gone into clarifying the 
question, which has had far-reaching consequences for people with CFS 
and, if the virus lurked in the blood supply, the public at large.

The study just published found that none of the nine labs could repro-
ducibly detect XMRV or relatives of the virus in blood samples distrib-
uted under a blinded code. Pounding another nail into the coffi n, Science 
is also running a partial retraction (http://scim.ag/R-H-S) of the origi-
nal paper, as a contributing lab found that it in fact had a contamination.

In an unexpected twist to this operatic saga, Mikovits co-authored 

Published by AAAS
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and, if the virus lurked in the blood supply, the public at large.
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Failure to Confirm XMRV/MLVs in the
Blood of Patients with Chronic Fatigue
Syndrome: A Multi-Laboratory Study
Graham Simmons,1 Simone A. Glynn,2 Anthony L. Komaroff,3 Judy A. Mikovits,4 Leslie H. Tobler,1

John Hackett Jr.,5 Ning Tang,5 William M. Switzer,6 Walid Heneine,6 Indira K. Hewlett,7

Jiangqin Zhao,7 Shyh-Ching Lo,8 Harvey J. Alter,9 Jeffrey M. Linnen,10 Kui Gao,10 John M. Coffin,11

Mary F. Kearney,12 Francis W. Ruscetti,12 Max A. Pfost,4 James Bethel,13 Steven Kleinman,14

Jerry A. Holmberg,15 Michael P. Busch,1* for the Blood XMRV Scientific Research
Working Group (SRWG)†

Murine leukemia viruses (MLVs), including xenotropic-MLV–related virus (XMRV), have been
controversially linked to chronic fatigue syndrome (CFS). To explore this issue in greater depth,
we compiled coded replicate samples of blood from 15 subjects previously reported to be
XMRV/MLV–positive (14 with CFS) and from 15 healthy donors previously determined to be negative
for the viruses. These samples were distributed in a blinded fashion to nine laboratories, which
performed assays designed to detect XMRV/MLV nucleic acid, virus replication, and antibody. Only
two laboratories reported evidence of XMRV/MLVs; however, replicate sample results showed
disagreement, and reactivity was similar among CFS subjects and negative controls. These results
indicate that current assays do not reproducibly detect XMRV/MLV in blood samples and that
blood donor screening is not warranted.

Previously unknown murine leukemia virus
(MLV)–like sequences were identified in,
and implicated as a potential infectious

cause of, human prostate cancer in 2006 (1).
These sequences appeared to be closely related
to xenotropic MLV (X-MLV) and were termed
X-MLV–related virus, or XMRV. In 2009, sim-
ilar viral sequences were identified in a cohort
of patients with chronic fatigue syndrome (CFS)
(2). In that study, XMRV could be directly cul-
tured from both peripheral blood mononuclear
cells (PBMCs) and plasma from the majority of
patients with CFS, and XMRV sequences were
detected by means of polymerase chain reaction
(PCR) and reverse transcription–PCR (RT-PCR)
(2, 3). Furthermore, evidence of an immune re-
sponse to MLVs was observed in patient plas-

ma (2, 3). In an independent study, other patients
with CFS were reported to harbor MLV-related
virus sequences, but not XMRV, in PBMC and
plasma (4). These sequences were derived from
viruses resembling polytropic MLVs (P-MLVs)
rather than X-MLVs. Both studies identified
XMRV/P-MLV in the majority (67 to 86%) of
patients with CFS but also in substantial num-
bers of healthy controls, including blood donors
(4 to 7%) (2, 4).

Subsequent studies cast doubt on the asso-
ciation between XMRV/P-MLVs and CFS, and
indeed on the detection of XMRV/P-MLVs in
human populations [reviewed in (5)]. Many—
although not all (6, 7)—of these negative studies
focused on nucleic acid detection and/or serology
and did not include cell-culture assays for virus
(8–11). Several additional findings raised uncer-
tainty about the high rates of XMRV/P-MLV in
patients with CFS that had been described in
the two seminal papers: (i) Clinical samples and
PCR reagents were found to be contaminated by
XMRVand mouse DNA containing endogenous
MLVs (12); (ii) XMRV and P-MLV lack the se-
quence diversity that would be expected to arise
after transmission, infection, and repeated cycles
of replication of a retrovirus in humans (13, 14);
and (iii) evidence was presented that strongly
suggested that XMRVoriginated in the early 1990s
through recombination of endogenous MLVs
after serial passage of a human prostate xenograft
in laboratory mice (15). It was postulated that
this laboratory passage resulted in the generation
of several prostate cancer cell lines harboring
integrated XMRV sequences that produced high
levels of infectious virions. These XMRV-infected
cell lines were subsequently widely disseminated
and probably produced inadvertent XMRV con-
tamination of laboratories and reagents (15).

We report here the results of a comprehen-
sive study in which multiple laboratories analyzed
the same blood samples for XMRV/P-MLV.
These blood samples, which were drawn from
personswhowere previously reported to beXMRV-
(2) or P-MLV–positive (4) and from blood donors
who previously tested negative for XMRV, were
aliquoted into replicate tubes and assembled into
coded panels together with replicates of exper-
imentally prepared positive control samples. The
testing was performed fully blinded so as to re-
move bias. These samples were tested by nine
laboratories using highly sensitive and previously
validated nucleic acid, serological, and culture
assays (tables S1 to S5) for XMRV and other
MLVs (16). The two laboratories that had pre-
viously found an association for the MLVs with
CFS participated in this study (2, 4). All nine
laboratories used XMRV/P-MLV nucleic acid
amplification testing (NAT), serological, and/or
culture assays of their own choosing, which were
incorporated into parallel or serial testing algo-
rithms in order to generate final results. The
majority of laboratories included assays to detect
mouse DNA contamination either on all samples
or on all NAT-positive samples.

Fourteen patients with CFS, together with
one person reporting contact with a CFS patient
(17)—all of whom were previously reported to
be XMRV/P-MLV–positive by at least one meth-
od (table S6)—were enrolled into the study at two
clinical sites by using institutional review board–
approved protocols and consents (henceforth
referred to as the XMRV/P-MLV cohorts). Per
study protocol, none of the 15 subjects were on
antiretrovirals, but several subjects later disclosed
that they were taking other antivirals (such as
valacyclovir), and two were on immunosup-
pressive medications (the latter are indicated in
table S6). In the case of the P-MLV–like viruses
described by Lo and colleagues (4), only PCR
detection had been performed in the original
study; four of five patients enrolled into the cur-
rent study were reported to be P-MLV–reactive
on the archived samples from the original cohort
study and on a second sample collected 15 years
later (2010), whereas one patient was PCR-
positive only on the original archived sample (4).
The Whittemore Peterson Institute (WPI) pa-
tient cohort was more intensively characterized
as positive by means of PCR, serology, and/or
culture, although none of the study subjects tested
positive in all assays at all time points (table S6).

To minimize introduction of potential con-
taminants, we took extensive precautionary mea-
sures during the collection of specimens and the
laboratory processing of blood and preparation
of sample aliquots (17). Blood specimens were
collected by independent phlebotomists, shipped
to the central laboratory (17), and processed into
coded PBMC, plasma, and whole-blood (WB)
aliquots. Similarly, 15 control specimens from
blood donors (n = 12 specimens) or laboratory
controls (n=3 specimens) that had been established
as negative for XMRV and MLVs by means of

1Blood Systems Research Institute and University of California,
San Francisco, San Francisco, CA 94118, USA. 2Transfusion Med-
icine and Cellular Therapeutics Branch, National Heart, Lung,
and Blood Institute, National Institutes of Health (NIH), Be-
thesda, MD 20892, USA. 3Harvard Medical School, and Brigham
andWomen’s Hospital, Boston, MA 02115, USA. 4Whittemore
Peterson Institute, University of Nevada, Reno, NV 89557,
USA. 5Abbott Laboratories, Abbott Park, IL 60064, USA. 6Di-
vision of HIV/AIDS Prevention, Centers for Disease Control and
Prevention, Atlanta, GA 30333, USA. 7Office of Blood Research,
U.S. Food and Drug Administration (FDA), Rockville, MD
20852, USA. 8Office of Cellular, Tissue and Gene Therapies
Review, FDA, Bethesda, MD 20892, USA. 9Department of
Transfusion Medicine, NIH, Bethesda, MD 20892, USA.
10Gen-Probe, San Diego, CA 92121, USA. 11Department of
Molecular Biology and Microbiology, Tufts University, Boston,
MA 02111, USA. 12National Cancer Institute–Frederick,
Frederick, MD 21702, USA. 13Westat, Rockville, MD 20850,
USA. 14Department of Pathology, University of British Co-
lumbia, Victoria, BC V9A4W4, Canada. 15U.S. Department of
Health and Human Services, Rockville, MD 20852, USA.

*To whom correspondence should be addressed. E-mail:
mbusch@bloodsystems.org
†A description of the SRWG is available as supporting material
on Science Online.
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the laboratory that previously reported detection
of P-MLV (FDA/Lo), strongly suggest that the
positive reactivity in this study represents false
positive results because of assay nonspecificity
or cross-reactivity (for example, to other endog-
enous or exogenous retroviruses). However, we
cannot definitively exclude the possibility that
the levels of XMRV/P-MLV markers in blood
may be at or below the limit of detection of all
assays and/or fluctuate over time, as recently
described in experimentally infected macaque
studies (22).

On the basis of these findings, we conclude
that currently available XMRV/P-MLVassays—
including the assays used by the three participat-
ing laboratories that previously reported positive
results on samples from CFS patients and con-
trols (2, 4)—cannot reproducibly detect direct
virusmarkers (RNA,DNA, or culture) or specific
antibodies in blood samples from subjects pre-
viously characterized as XMRV/P-MLV–positive
(all but one with a diagnosis of CFS) or healthy
blood donors. Lastly, our findings are reassuring
with respect to blood safety and indicate that rou-
tine blood donor screening for XMRV/P-MLV
is not warranted at this time.
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tRNAs Marked with CCACCA
Are Targeted for Degradation
Jeremy E. Wilusz,1* Joseph M. Whipple,2 Eric M. Phizicky,2 Phillip A. Sharp1

The CCA-adding enzyme [ATP(CTP):tRNA nucleotidyltransferase] adds CCA to the 3′ ends of transfer
RNAs (tRNAs), a critical step in tRNA biogenesis that generates the amino acid attachment site.
We found that the CCA-adding enzyme plays a key role in tRNA quality control by selectively
marking structurally unstable tRNAs and tRNA-like small RNAs for degradation. Instead of adding
CCA to the 3′ ends of these transcripts, CCA-adding enzymes from all three kingdoms of life
add CCACCA. In addition, hypomodified mature tRNAs are subjected to CCACCA addition as part
of a rapid tRNA decay pathway in vivo. We conjecture that CCACCA addition is a universal
mechanism for controlling tRNA levels and preventing errors in translation.

Although tRNAs require CCA at their 3′
ends for amino acid attachment and cor-
rect positioning in the ribosome, CCA

is not encoded in nearly all eukaryotic tRNA
genes or in many archaeal and bacterial tRNA
genes (1–4). Instead, the CCA-adding enzyme
posttranscriptionally adds CCA to the 3′ ends
of tRNAs and tRNA-like transcripts (5–8). Re-

cent work has identified two tRNA-like small
RNAs, mascRNA (MALAT1-associated small
cytoplasmic RNA) and the MEN b tRNA-like
small RNA, that are generated by 3′ end process-
ing of long nuclear-retained noncoding RNAs
in human and mouse cells (9–11) (Fig. 1A).
These RNAs are ~70% similar in sequence and
are generated by enzymes involved in canoni-
cal tRNA biogenesis, including ribonucleases
(RNases) P and Z. Although the long noncod-
ing RNAs from which they are processed are
expressed at roughly equal levels, the MEN b
tRNA-like small RNA is below the threshold of
detection by Northern blot analysis (Fig. 1B) (12).
This suggests that these tRNA-like transcripts

are differentially regulated posttranscriptionally.
Using a more sensitive 3′ rapid amplification of
cDNA ends–polymerase chain reaction (RACE
PCR) approach, we detected expression of the
MEN b tRNA-like small RNA in vivo (fig. S1).
Surprisingly, nearly all sequenced transcripts ended
in CCACCA or CCACC, which is not encoded
in the genome. This 3′ end modification was not
detected on mascRNA (9) and thus would be con-
sistent with CCACCA addition as a signal for
RNA degradation.

Although the CCA-adding enzyme is thought
to terminate after CCA synthesis (7, 8), it was
the most likely candidate to catalyze CCACCA
addition. We thus expressed and purified His-
tagged versions of the CCA-adding enzyme from
human (13), Escherichia coli (14), and Sulfolobus
shibatae (15) (fig. S2, A to C) and confirmed
that all three enzymes terminate polymeriza-
tion once CCA has been added to canonical
tRNAs (fig. S2, D to F). In contrast, CCACCA
or CCACC was added to the MEN b tRNA-like
small RNA in vitro (fig. S3), recapitulating the
in vivo 3′ RACE results. This indicates that the
CCA-adding enzyme catalyzes CCA or CCACCA
addition, depending on the characteristics of
the RNA substrate.

To determine the sequence elements required
for CCACCA addition, we attempted to convert
mouse mascRNA from a CCA to a CCACCA
target by generating chimeric mascRNA–MEN
b tRNA-like transcripts (Fig. 2A and fig. S4A).

1Koch Institute for Integrative Cancer Research and Department
of Biology, Massachusetts Institute of Technology, Cambridge,
MA 02139, USA. 2Department of Biochemistry and Biophysics,
Center for RNA Biology, University of Rochester School of Med-
icine, Rochester, NY 14642, USA.

*To whom correspondence should be addressed. E-mail:
wilusz@mit.edu
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“	Science started	this	and	Science is	going	to	End	This”
John	Coffin	to	Frank	Ruscetti November	2010
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OTTAWA, CANADA—Less than a day after a 
new study dealt what many consider a lethal 
blow to the controversial theory that a newly 
detected virus, XMRV, is linked to chronic 
fatigue syndrome (CFS), proponents and 
skeptics of the theory squared off in a meet-
ing here. 

In one corner was Judy Mikovits, research 
director at the Whittemore Peterson Institute 
for Neuro-Immune Disease (WPI) in Reno, 
Nevada, and the main champion of the idea 
that XMRV and its relatives play a role in 
CFS. Her opponent, an erstwhile supporter, 
was heavyweight retrovirologist 
John Coffi n of the Tufts Univer-
sity Sackler School of Graduate 
Biomedical Sciences in Boston. 
When Mikovits and Coffi n took 
the stage at the meeting, which 
was organized by IACFS/
ME (an international associa-
tion devoted to the disease) 
and attracted 460 researchers 
and patients, they sat on oppo-
site sides of the lectern. Dur-
ing their introductions, Coffi n 
clasped his hands in front of his 
mouth, looking like a man in 
prayer who wished this would 
all stop. Neither addressed the 
other by name, and they avoided eye contact.

The controversy began shortly after 
Mikovits and colleagues published a paper 
(http://scim.ag/mikovits) 8 October 2009 in 
Science  that made the startling link between 
XMRV, a mouse retrovirus, and CFS (23 Sep-
tember, p. 1694). But the fi nding, heralded 
by many patients as the long-sought cause of 
their baffl ing disease, soon met a barrage of 
criticism as lab after lab failed to replicate it.

The new study published by Science 
(http://scim.ag/xmrv-cfs) on 22 September 
and presented at the conference for the fi rst 
time convincingly showed that not one of 
nine labs, including WPI, could reliably fi nd 
XMRV or its close relatives known as murine 
leukemia viruses (MLVs) in people who pre-
viously had tested positive for them.

Both Mikovits and Coffi n were among 
the co-authors of the paper by the so-called 
Blood Working Group. At the same time, 
Science also ran a partial retraction (http://
scim.ag/R-H-S) of the October 2009 paper 
after one of WPI’s collaborators discov-
ered that a contaminant—as many critics 

had asserted—explained the XMRV DNA it 
found in some patient samples. 

In Ottawa, Mikovits came out swing-
ing. But she didn’t make the case for XMRV, 
which stands for xenotropic murine leukemia 
virus–related virus. Instead, she offered new 
evidence that people with CFS (known as 
myalgic encephalomyelitis in some countries) 
had a virus “highly related” to XMRV. 

Unlike the original study that appeared 
in Science that showed entire sequences of 
XMRV and infection of fresh cells, Mikovits 
revealed only partial viral sequences that she 

said were from the XMRV and MLV family 
known as gammaretroviruses. She said her 
team, which includes Francis Ruscetti of the 
U.S. National Cancer Institute in Frederick, 
Maryland, also had preliminary data that 
suggest these gammaretroviruses may travel 
through the air. “That’s pretty scary,” she said. 

Coffi n began by stressing that he initially 
thought the XMRV-CFS theory “was a won-
derful hypothesis.” But it rested on three legs 
of a stool. After removing blood from CFS 
patients, Mikovits and co-workers had used 
the polymerase chain reaction to pluck out 
DNA from the virus and sequence it, found 
antibodies to XMRV, and shown that the iso-
lated virus could infect cells in lab experi-
ments. All the legs have now been kicked out 
for both XMRV and MLVs, he said. “To claim 
that there’s more than one XMRV, you’re going 
to have to show a virus that has a sequence 
that’s different from XMRV,” he said. 

Mikovits’s presentation underwhelmed 
several of the scientists attending. “With-
out the full sequence, it’s hard to judge,” said 
Graham Simmons, who presented the data 

for the Blood Working Group. Simmons, who 
works at the Blood Systems Research Insti-
tute in San Francisco, California, also said he 
was “dubious” about her claims that the virus 
can be aerosolized. Virologist Konstance 
Knox of the Wisconsin Viral Research Group 
in Milwaukee said Mikovits was “just reach-
ing.” Knox, who once consulted for WPI and 
had a falling-out with the institute, added that 
“this is obfuscating what the community fi nds 
to be obvious.” Jonas Blomberg, a retrovirolo-
gist at the University of Uppsala in Sweden 
who like Knox has failed to fi nd XMRV in his 
own studies of CFS patients, said it’s “hard to 
handle” Mikovits’s morphing theories. “It’s 
like the argument follows the availability of 
the data,” Blomberg says.

Two other presentations offered some 
support for gammaretroviruses in CFS 

patients, but both detected just 
antibodies and not the virus 
itself. One study, led by Kenny 
De Meirleir of Vrije Universit-
eit in Brussels, had WPI run its 
assays. When asked whether 
the new findings invalidated 
his data, De Meirleir said, 
“I’m not going to say yes or 
no.” The other report came 
from Maureen Hanson, a plant 
geneticist at Cornell Univer-
sity, who collaborated with 
CFS clinicians. “Even though 
the XMRV sequences may be 
wrong, it’s still certainly possi-
ble that there’s a virus in these 

patients that we need to identify,” she said.
Cort Johnson, a CFS advocate, says many 

patients have held fast to XMRV for good rea-
son. “It was as if the medical gods, after years 
of neglect, had bent down and offered up an 
apology in the form of a simple answer that 
came gift-wrapped with hundreds of eager 
researchers.”

Nancy Klimas, a CFS clinician at the Uni-
versity of Miami in Florida, stressed that the 
Blood Working Group had analyzed samples 
from just 15 people who had tested positive 
for gammaretroviruses in earlier reports. “I 
would be much more confi dent putting these 
putative retroviruses to rest if I had a larger, 
more powerful study,” Klimas said. Sim-
mons agrees that a larger study would have 
more power, but he says the 15-person study 
is enough “to make conclusions about the 
assays being totally unreliable.” Results of a 
larger study of 150 CFS patients are expected 
early next year. 

Mikovits said she hopes to have full 
sequences of her new viruses “in a couple of 
weeks.”  –JON COHEN

The Waning Confl ict Over XMRV 
And Chronic Fatigue Syndrome

V I R O LO G Y

Pro and con. Judy Mikovits (left) argued for the link between human gammaretro-

viruses and CFS, and John Coffi n countered. 
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OTTAWA, CANADA—Less than a day after a 
new study dealt what many consider a lethal 
blow to the controversial theory that a newly 
detected virus, XMRV, is linked to chronic 
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skeptics of the theory squared off in a meet-
ing here. 
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Nevada, and the main champion of the idea 
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tion devoted to the disease) 
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that there’s more than one XMRV, you’re going 
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several of the scientists attending. “With-
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tute in San Francisco, California, also said he 
was “dubious” about her claims that the virus 
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patients, but both detected just 
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the new findings invalidated 
his data, De Meirleir said, 
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detected virus, XMRV, is linked to chronic 
fatigue syndrome (CFS), proponents and 
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ing here. 

In one corner was Judy Mikovits, research 
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Nevada, and the main champion of the idea 
that XMRV and its relatives play a role in 
CFS. Her opponent, an erstwhile supporter, 
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sity Sackler School of Graduate 
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ered that a contaminant—as many critics 

had asserted—explained the XMRV DNA it 
found in some patient samples. 
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which stands for xenotropic murine leukemia 
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had a virus “highly related” to XMRV. 
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that there’s more than one XMRV, you’re going 
to have to show a virus that has a sequence 
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Negotiations	with	Tony	Fauci and	Harold	Varmus	NOVEMBER	14th 2011



Apparently,	stopping	at	Dulles	Airport	to	visit	one’s	mother,	ruins	the
Integrity	of	NCI	studies!	



Varmus was in charge of the implementation of 
xenotransplantation (to include xenografts). Varmus set 
up a subcommittee and appointed John Coffin . 

Many infectious diseases of animals can be transmitted 
to humans via routine exposure to or consumption of 
animals (e.g., rabies). Viruses that are not pathogenic in 
their natural host reservoirs may, in some cases, be 
highly pathogenic when transmitted to a new host 
species. Several zoonotic viruses have produced 
significant outbreaks when introduced into human hosts 
under normal circumstances of exposure (e.g., Ebola, 
Hanta Virus, Influenza).

Consequently, the recipient of a xenotransplant is 
potentially at risk for infection with infectious agents 
already known to be transmissible from animals to 
humans as well as with infectious agents, which may 
become transmissible only through xenotransplantation 
and which may not be readily identified with current 
diagnostic tools. Infected xenograftrecipients could then 
potentially transmit these infectious agents to their 
contacts and subsequently to the public at large.


