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Abstract

The production of human virus vaccines in virus-contaminated cultured animal cells
provides the opportunity for genetic alterations in the respective vaccine and culture-
contaminating viruses. Poliovirus vaccines were previously produced in kidney cell cultures
from cytomegalovirus infected rhesus and African green monkeys. Viruses can undergo an
immune evasion process termed stealth adaptation. It involves the deletion or mutation of
the genes coding for the relatively few virus components that are normally targeted by the
cellular immune system. As earlier reported, additional genetic sequences of cellular and
bacterial origin can be incorporated into replicating stealth adapted viruses. This article
confirms the incorporation of rhesus monkey genome-derived genetic sequences in certain
stealth adapted viruses cultured from patients with the chronic fatigue syndrome (CFS).
The virus-incorporated cellular-derived sequences differ slightly from the originating
cellular sequences reflecting mutational changes and genetic instability. Ongoing mutations
are also apparent in the minor differences in the genetic sequences seen in similar PCR
products generated from the cultures of two different CFS patients. Mutated human cellular
genome-derived genetic sequences were also detected in the culture from one of the CFS
patients. This is consistent with homologous recombination between human sequences
and the virus-incorporated monkey cellular sequences. The transmission of genetically
unstable, replicating monkey genomic sequences to humans and the potential of further
transmission of mutated human genetic sequences between humans, warrants the attention
of Public Health officials. The findings also question the continuing use of cultured animal
cells to generate virus vaccines for human use.
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Introduction

The inadvertent transmission of animal viruses to humans is a risk
of using cultured animal cells to produce human vaccines.' Poliovirus
vaccines were initially produced in the kidney cells of rhesus monkeys,
many of which were infected with simian virus-40 (SV-40).>3
Although formalin was used to inactivate the polioviruses, it was less
effective in the inactivation of SV-40. Consequently, many humans
were inoculated with live SV-40 virus.? A subsequent switch was made
in the early 1960s to using African green monkeys, rather than rhesus
monkeys. Moreover, the need for formalin inactivation was bypassed
by using attenuated polioviruses. Most of the early monkeys used
for polio vaccine production were infected with cytomegaloviruses
(CMV).%" Tt was not surprising, therefore, that in an unpublished joint
Food and Drug Administration (FDA) - vaccine manufacturer study
conducted in 1972, kidney cell cultures from all eleven tested African
green monkeys were shown to be infected with African green monkey
simian cytomegalovirus (SCMV) [personal knowledge]. There was

no public disclosure of these results seemingly because there had
been no reports of acute SCMYV illness in vaccine recipients over the
prior decade of use of the vaccine. The FDA was similarly reticent
to take action when informed in 1995 that molecularly confirmed
SCMV-derived atypical viruses were cultured from a patient with
the chronic fatigue syndrome (CFS) and from a comatose patient
with a 4-year history of a bipolar psychosis.*® The viruses induced a
similar, yet distinguishable cytopathic effect (CPE) characterized by
the formation of foamy vacuolated cells with considerable cell fusion
(syncytia).!” The interesting feature of these viruses was their failure
to evoke inflammation in the patients from whom the viruses are
cultured, or in virus inoculated animals.!' Based on DNA sequencing
data, this was attributed to the deletion or mutation of the genes coding
for the relatively few virus components that are normally targeted by
the cellular immune system.'> This immune evasion mechanism was
termed stealth adaptation. It is envisioned as a generic process, which
can potentially occur with all viruses.'*!?

A blood sample from the CFS patient from whom the initial
stealth adapted virus was cultured had yielded a positive polymerase
chain reaction (PCR) using low stringency conditions. '* A slightly
modified SK43 primer reactive with the tax gene of the human T
lymphotropic virus I (HTLV-1) virus was used in combination with
the SK44 primer, corresponding to a downstream tax gene sequence
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that is complementary to a sequence in HTLV-IL.!* This set of primers
also yielded multiple PCR products when used on infected cells
harvested from the virus cultures obtained from both the CFS and
comatose patients. The PCR products were visualized as discrete
bands on agarose gel electrophoresis. The PCR products were cloned
into pBluescript plasmids and completely sequenced from the T3 and
T7 promotor sites on the pBluescript plasmids. DNA sequencing of
two large products from the culture that were amplified by the SK44
primer showed that each had a high degree of homology to SCMV.
These results indicated that the virus had originated from SCMV.*?
The DNA sequence of a smaller PCR product generated by the SK43
primer from the culture obtained from the CFS patient is nearly
identical to an intergenic region of the human X chromosome.'* The
entire DNA from the virus from the CFS patient was cloned and
largely sequenced. While the sequences of many of the clones match
with a high degree of homology to SCMV, other clones show either
human cellular-related sequences or sequences of bacterial origin.!>!¢

The same SK43, SK44 primer set gave variable results when tested
on stealth adapted virus cultures from other CFS patients. The cultures
were performed in commercially available human foreskin fibroblasts
(MRHEF cells). Occasional cultures would yield clearly definable PCR
products as seen when analyzed using agarose gel electrophoresis.
Several other tested cultures from CFS patients were completely
negative by PCR using the same set of primers, even though the
cultures clearly showed a strong CPE. Still other cultures would give
weak DNA amplification, but the generated products were only easily
detectable using a low stringency, dot blot hybridization assay.

DNA sequencing was performed on a cloned agarose gel banded,
SK43/SK44 generated PCR product obtained from a positive culture of
an additional CFS patient. The sequencing showed that the amplified
sequence had originated from the rhesus monkey genome.' For the
purpose of this article, this virus is designated stealth virus-3. PCR
products from two additional and unrelated CFS patient, which could
also be detected as bands in agarose gel electrophoresis, were also
cloned into pBluescript plasmids. These viruses are designated stealth
virus-4 and stealth virus-5. Six cloned PCR products from the culture
of stealth virus-4 and seven cloned PCR products from the culture
of stealth virus-5 were partially sequenced. This article identifies the
cellular origins of the virus sequences from stealth virus-4 and stealth
virus-5. The results have important implications with regards to the
potential infectious transmission of genetic illnesses.

Methods

The data relate to the analysis of DNA sequences of PCR products
generated from positive stealth adapted virus cultures, obtained at
different times from two unrelated CFS patients. The stealth viruses
are designated as stealth virus-4 and stealth virus-5, respectively. The
data also relate to a previously sequenced PCR product obtained from
the stealth virus culture of another CFS patient. This virus is designated
stealth virus-3. The virus cultures were established on MRHF human
foreskin fibroblast cells using a vial of frozen-thawed mononuclear
cells isolated from a 12ml heparinized blood sample from each patient.
Serum-free X-Vivo medium was used in the cultures. A cytopathic
effect (CPE) developed in each of the patients’ cultures. The CPE was
transferable to additional cultures of MRHF cells. DNA was extracted
from the cells following the appearance of the CPE. PCR was
performed using a relatively low annealing temperature of 42°C for
40 cycles. The PCR primers were SK43, with a cytosine rather than an
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adenosine at the 10" nucleotide (5°-cggatacccegtetacgtgt-3”) and SK44
(5’-gagctgacaacgcegtccatcg-3”). The same set of primers had been
used to amplify SCM V-related sequences in two previously cultured
stealth adapted viruses, designated stealth virus-1 and stealth virus-2,
respectively. An aliquot of the PCR generated material was analyzed
using agarose gel electrophoresis. Another aliquot of the PCR generated
material was treated with Klenow enzyme and phosphorylated before
cloning into the pBluescript plasmid. The recombinant plasmids were
grown in XL-1 bacteria. Partial sequencing of the clones was obtained
by using the T3 and T7 promoter sites of the plasmids. The sequencing
was performed at the City of Hope DNA sequencing facility using an
Applied Biosystem 373 DNA analyzer. The DNA sequences beyond
those of the PCR primers were analyzed using the BLASTN program
of the National Center for Biotechnology Information (NCBI)." The
GenBank databases for DNA sequence analyses included the standard
(nr/nt) collection, genomic + transcripts, and the latest assembled
human, rhesus and African green monkey genomes. The most closely
matching GenBank sequences were determined for both the T3 and
T7 readouts of each of the clones. The matching parameters included
the default Expect Value (statistical significance to the power of e);
the number of identical nucleotides over the length of the matching
sequences; and the number of gaps that had to be inserted to obtain
the optimal matching. The T3 and T7 matching cellular sequences
were extended to include the intervening sequence, which was then
subsequently analyzed for its likelihood of being either a protein
coding or non-coding sequence using BLASTX program of the NCBI.

Results

Cloned PCR products generated using the SK43/SK44 set of
primers on the culture of stealth virus-4 are designated as the C11
series and comprise six clones. The cloned PCR products obtained
using the same set of primers at a different time on the culture of
stealth virus-5 are designated as the C13 series and comprise seven
clones. All of the clones were partially sequenced using the T3 and T7
promoter sites on the pBluescript plasmids. The DNA sequences of
the T3 and T7 readouts of both series of clones, including the primers,
were submitted to the NCBI and each was assigned an accession
number. These numbers begin with AF067469.1 for the T3 readout
sequence of clone C1113 and extend to accession number AF067494.1
for the T7 readout of clone C1335. The DNA sequences beyond the
primer sites were recently re-analyzed using the BLASTN program of
the NCBI. For all of the sequences, the top GenBank matching was to
either a rhesus monkey or a human genomic sequence. No sequence
showed its preferred matching to the African green monkey genome
or to any viral sequences.

These BLASTN values allowed for the direct comparisons of
the relative matching of each sequence with the rhesus and with the
human genome. For the six clones from stealth virus-4, there is greater
matching to the latest assembled genomic sequence of rthesus monkey
(Mmul10) than to the latest assembled human genome (GRCh38.13).
These comparisons are shown in Table 1. Similar comparisons were
performed on the sequences of the seven clones of PCR products
generated using the same set of primers on the culture of stealth
virus-3. In this case, however, both the T3 and the T7 readouts of three
of the clones (C1311, C1333, and C1334) show a greater homology
to the assembled human compared to the assembled rhesus monkey
genome. The T3 and T7 sequence readouts of the remaining four
clones of the C13 series had sequences which matched more closely
to the assembled rhesus monkey genome (Table 2).
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Table | GenBank Matching to the Human (H) and Rhesus Monkey (RM) Assembled Cellular Genomes by the T3 and T7 Derived DNA Sequences of the PCR
Products from the Culture of Stealth Virus-4

Clone, NCBI Matching GenBank Sequence BLASTN Values

Accession,

Nucleotides' | ce|lular assembly | Accession number | Expect value | Identical nucleotides = Gaps
ClI3T3 H NC_000008.1 | 2e-66 167/182 I
AF067469.1

182 (30-211) | RM NC_041761.1 9e-82 178/182 I
ClI3T7 H NC_000008.1 | 9e-72 204/232 10
AF067470.1

250 (31-280) | RM NC_041761.1 le-106 242/252 8
Cl123T3 H NC_000001.11 3e-56 164/182 7
AF067471.1

177 (31-207) RM NC_041754.1 5e-72 177/184 7
Cl123T7 H NC_000001.11 le-55 166/187 10
AF067472.1

187 (30-216) RM NC_041754.1 le-68 181/197 13
Cl132T3 H NC_000008.1 | 5e-57 169/190 6
AF067473.1

188 (30-217) | RM NC_041761.1 7e-71 1717190 6
Cl132T7 H NC_000008.1 | 4e-70 195/221 7
AF067474.1

242 (31-272) | RM NC_041761.1 2e-104 237/247 6
Cl142T3 H NC_000009. 12 2e-16 84/105 I
AF067476.1

217 (30-246) RM NC_041764.1 le-93 212/220 5
Cli42T7 H NC_000014.9 4.0 30/35 I
AF067475.1

249 (27-275) | RM NC_041764.1 7e-79 184/191 4
ClI51T3 H NC_000015.10 4e-68 181/199 7
AF067477.1

198 31-228) | RM NC_041760.1 6e-85 195/201 5
ClI51T7 H NC_000015.10 2e-65 183/202 7
AF067478.1

206 (31-236) | RM NC_041760.1 5e-86 197/203 5
Cl163T3 H NC_000001.11 2e-23 73/80 0
AF067479.1

90 (31-120) RM NC_041754.1 4e-37 89/90 0
Cl163T7 H NC_000001.11 le-27 88/100 0
AF067480.1

117 (31-147) RM NC_041754.1 2e-43 102/104 0

'"The clone number is followed by whether the sequence was read from the T3 or T7 promotor site on the pBluescript plasmid. This is followed by the NCBI
accession number of the sequence. The number of nucleotides beyond those of the PCR primer is next shown, as is the range of the numbered nucleotides
used in the BLASTN analysis
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Table 2 GenBank Matching to the Human (H) and Rhesus Monkey (RM) Assembled Cellular Genomes by the T3 and T7 Derived DNA Sequences of the PCR
Products from the Culture of Stealth Virus-5

Clone, NCBI | Matching GenBanksequence BLASTN values

Accession,

Nucleotides' | Cellular assembly | Accession number | Expect value Identical nucleotides | Gaps
CI31IT3 H NC_000017.11 4e-115 266/278 9
AF067481.1

269 (31-299) RM NC_041769.1 3e-77 235/275 14
CI311T7 H NC_000017.11 3e-62 146/150 3
AF067482.1

148 (20-167) | RM NC_041769.1 8e-50 137/150 3
CI313T3 H NC_000001.1'1 7e-65 162/173 3
AF067483.1

176 (30-205) RM NC_041754.1 2e-77 173/176 3
CI313T7 H NC_000001.11 4e-41 133/153 4
AF067484.1

150 (22-171) RM NC_041754.1 9e-56 144/153 4
Cl13227T3 H NC_000008.1 1 3e-37 128/151 5
AF067485.1

147 (28-174) RM NC_041761.1 8e-56 138/147 |
Cl13227T7 H NC_000008.11 0.009 22/22 0
AF067486.1

33 (31-63) RM NC_041761.1 0.029 24/26 0
Cl1325T3 H NC_000004.12 le-47 135/150 4
AF067487.1

153 (31-183) RM NC_041758.1 3e-62 I51/157 5
CI325T7 H NC_000002.12 0.52 31/36 |
AF067488.1

128 (31-158) RM NC_041758.1 3e-42 115/123 3
ClI333T3 H NC_000008.1 | 7e-57 137/142 4
AF067489.1

140 (30-169) RM NC_041764.1 5e-27 117/146 16
CI3337T7 H NC_000008.11 S5e-36 128/147 9
AF067490.1

144 (30-173) RM NC_041757.1 3e-04 60/79 7
Cl1334T3 H NC_000005.10 le-66 158/163 4
AF067491.1

164 (31-194) | RM NC_041759.1 4e-6l 154/163 4
Cl3347T7 H NC_000005.10 2e-51 123/126 2
AF067492.1

125 (29-153) RM NC_041759.1 Se-45 118/126 2
CI335T3 H NC_000012.12 6e-38 108/118 2
AF067493.1

118 (30-147) RM NC_041764.1 3e-47 115/118 2
CI335T7 H NC_000012.12 8e-46 164/198 8
AF067494.1

195 (22-216) RM NC_041764.1 8e-83 190/197 6

'The clone number is followed by whether the sequence was read from the T3 or T7 promotor site on the pBluescript plasmid. This is followed by the NCBI
accession number of the sequence. The number of nucleotides beyond those of the PCR primer is next shown, as is the range of the numbered nucleotides
used in the BLASTN analysis
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The sequences of two of the clones, C1113 and C1132, from
the culture of stealth virus-4 and of one of the clones (C1322) from
stealth virus-5, matched to the same region on chromosome 8§ of the
assembled rhesus monkey genome. The measures of the homology
between the cloned sequences and that of the assembled rhesus
monkey genome are slightly different from one another. Of particular
interest, the sequences of the three clones also match closely to a
fully sequenced clone generated using the same primer set on the
culture from another CFS patient. The virus isolated from this patient
is designated as stealth virus-3. This enabled a sequence comparison
between the rhesus monkey genomic sequence, the fully sequenced
PCR product from the culture of stealth virus-3, the matching partially
sequenced PCR products of two clones generated from the culture of
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stealth virus-4, and the partially sequenced PCR products from a clone
generated from the culture of stealth virus-5. An alignment of these
five sequences is shown in Figure 1. The differences between one
or more of the cloned sequences and the originating rhesus monkey
genomic sequences comprise three types of changes. 1. Nucleotide
additions (indicated by a dash inserted into the rhesus monkey genome
sequence and a bold, but not underlined nucleotide in one or more of
the cloned sequences in which a nucleotide addition has occurred). 2.
Nucleotide deletion in one or more of the cloned sequences (indicated
by a dash in the cloned sequence). 3. Nucleotide substitution in one
or more of the cloned sequences (indicated by a bold and underlined
nucleotide in the cloned sequence). Analysis of Figure 1 show several
examples of each type of nucleotide change.

BbuSan 2413793 | AACACCTGGAAAGTTAGTGTTCAGTGAAGCGGCCCCAATGTCGCTGAATCCACCCAGCTC 2413852
SV-3 21 AACACCTGGAAAGTTAATGTTCAGTGAAGCG-CCCCAATGTCGCTGAATCCACCCAGCTC 79
CI113T3 30 AACACCTGGAAAGTTAATGTTCAGTGAAGCGACCCCAATGTCGCTGAATCCACCCAGCTC 89
Cl132 T3 30 AACACCTGGAAAGTTAATGTTCAGTGAAGCG-CCCCAATGTCGCTGAATCCACCCAGCTC 88
C1322T7 31 AACACCTGGAAAGTTAGTTITTC 52
BbSa. 2413793 | CTCACCTGCAAGTTGGCCAACATGATGTGTCAAGTTEGEG-ACATGAATGCTTGTCCCACT 2413912
SV-3 21 CTCACCTGCAAGTTGGCCAACATGATGTGTCAAGTTEGEE-ACATGAATGCTTGTCCCACT 139
CI113 T3 30 CTCACCTGCAAGTTGGCCAACATGATGTGTCAAGTTEGCEGACATGAATGCTTGTCCCACT 149
Cl132 T3 30 CTCACCTGCAAGTTGGCCAACATGATGTGTCAAGTTEGEE-ACATGAATGCTCGT-CCACC 147
C1322T7

BbS4. 2413913 | TGCCCTGGGAG-ACAAGATCATAGAAGTGAAATGACCTTGTARACAGCAAAGTCCTGTGCA 241397
SV-3 140 TGCCCTGGCAG- ARARGATCATAGAAGTGAAATGACCTTGTARACAGCAAAGTCCTGTGCA- 199
CI113 T3 150 TGCCCTGGCAG- ARARGATCATAGAAGTGAAATGACCTTGTAAACAGCAAAGTCCTGTGCAR 210
Cl132 T3 148 TGCCCTGCCACARAAAGATCATAGAACTGAAATAGCCTTGTARACAGC-AAGT-CTGTGCAR 207
C1322T7

BbS4. 2413973 | AATATAATGGTICCTTGTTGAGTCTTTTCCACAT TCATAATCGATGTTTGTCTGACGCTGA 2414032
SV-3 200 AATATAATGCTCCTTGTTGAGTCTTTTCCACATTCATAATCGATGTTTGTCTCGACGCTGA 259
CIII3T3

CI1132T3 208 --TATAATG 214
Cc1322T7

RbeSen 2414033 | CCCCTGCTCCAGAACCACCCCCACCCCACTCCCCGETCTGCTGTCGGG--GAGCGCCAGGAC 2414092
SV-3 260 CCCCTGCTCCAGRACCACCCCC—-CCCACTCCCCGETCTGCTGTCGGG--GAGCGCCAGGAC 317
C1113 T7 271 CACCCACCCACCCCGGTCTGCTGTCGGGGTGAGCGCCAGGAC 236
C1132°T7 271 CCCCCCACCCCGGTCTGC-GTCGGG--~AGCGC-A-GAC 239
C1322 T3

RbeSen 2414093 | ACACTTGGCTCTTGGGCAGTTTTAAGTAGGT TTAACATTCTCACACTGATAGAAGTGGTG 2414152
SV-3 318 ACACTTGGCTCTTGGGCAGTTTTAAGTAGGT T TAACGT TCTCACACTGATAGAAGTGGTG 377
C1113 T7 235 ACACT-GGCTCT--GGCAGTTT-AAGTAGGTT-AACATTCTCACACTGATAGAAGTGGTG 181
C1132 T7 238 ACACT-GGCTCTTGGGCAGTTT-AAGTAGGT T TAACGT TCTCACACTGATAGAAGTGGTG 181
C1322 T3

BbeSan 2414153 | TACTTTAAAGATGAATTAAAATGAATACTTTATTAGTAACTCAGCTGTGCTTACTGCTAG 2414212
SV-3 378 TACTTTAAAGATGAATTAAAATGAATACTTTATTAGTAACTCAGCTGTGCTTACTGCTAG 437
C1113 T7 180 TACTTTAAAGATGAATTAAAATGAATACTTTATTAGTAACTCAGCTGTGCTTACTGCTAG 121
C1132 T7 180 TACTTTAAAGATGAATTAAAATGAATACTTTATTAGTAACTCAGCTGTGCTTACTGCTAG 121
C1322T3 173 TTAAAGATGAATTAAA-TGAATACTTTATTGATAACTCAGCTGTGCTTACGTCTAG 111
BhoSn 2414213 | ATTCCTTAARATAATGCCCCTGCCTTTCCCACAATCACAGGCCTTGAATTTCTTTTTTTG 2414272
SV-3 438 ATTCCTTAAAATAATGCCCCTGCCTTTCCCACAATGACAGCGCTTGAATTTCTTTTTTIC 497
CI113 T7 120 ATTCCTTAAAATAATGCCCCTGCCTTTCCCACAATGACAGCGCTTGAATTTCTTTTTTIC 61
C1132 T7 120 ATTCCTTAAAATAATGCCCCTGCCTTTCCCACAATGACAGCGCTTGAATTTCTTTTTTIC 61
C1322 T3 110 ATTCCTTACAATAATGCCCCTGCCTTTCCCACAATGACAGCGCTTGAATTTCTTTTTTIC 59
BbSa. 2414273 | CCAAGTGTGGTGGTGAGTCACAATCATTTC 2414302
SV-3 498 CGAAGTGTGGTGGTGAGT CACAATCATTTC 527
CI113 T7 60 CGAAGTGTGGTGGTGAGT CACAATCATTTC 31
C1132 T7 60 CGAAGTGTGGTGGTGAGT CACAATCATTTC 31
C1322 T3 58 CGAAGTGTCCTCGTGGATCACAATCATTTC 29

Figure | Alignments of the T3 and T7 Readouts of the Sequences of Clones CI113, Cl132, and C1322 to the Rhesus Monkey Genome Sequence (NCBI
Accession NC_041761.1) and to the PCR Generated Sequence From the Culture of Stealth Virus-3 (NCBI Accession AF107850.1).

Footnote: The rhesus monkey sequence (Rh.Sq) is viewed as the primary sequence from which the other sequences have diverged.An inserted nucleotide in
any of these other sequences requires that a dash (-) be inserted in the corresponding location in the Rh.Sq. The inserted sequence is shown in bold without
underlining.A deleted nucleotide in the other sequences is also shown as a dash (-) in its sequence. Substituted nucleotides in the other sequences are shown
as a bold and underlined nucleotide. SV-3 refers to stealth virus-3.
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The T3 and T7 readouts from another of the clones from the
culture of stealth virus-4 (C1123) matched to the same region of the
rhesus monkey genome as did clone (C1313) from stealth virus 5.
Figure 2 compares the sequences of the originating rhesus monkey
genome with the T3 and T7 sequences of these two matching clones.
Similarly, the T3 and T7 readouts from another of the clones from the
culture of stealth virus-4 (C1142) matched to the same region of the
rhesus monkey genome as did clone (C1335) from stealth virus-5.
Figure 3 compares the sequences of the originating rhesus monkey
genome with the T3 and T7 sequences of these two matching clones.
The data displayed in Figures 2 and 3 again indicate occasional minor
nucleotide additions, deletions, and substitutions.
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best matched to the cloned T3 and T7 readouts of the C11 and C13
were extended to include the intervening sequences between the
corresponding matching regions for the T3 and T7 readouts. The entire
sequence was then analyzed using the BLASTX program of the NCBI.
This program provides a comparison of the potentially translatable
amino acid sequences with the protein database on GenBank. There
were no protein matchings of the potentially translatable amino acid
sequences for all but two of the identified genomic sequences. There
was limited partial amino acid matching of the potentially translatable
originating rhesus monkey genomic sequences identified by clones
C1151 and C1325. The highest level of minor partial matching of each
of the two translated amino acid sequences were, however, to different

The originating sequences in the rhesus monkey genome, which

bacterial proteins, rather than to cellular proteins (data not shown).

Rh.Sq. 162094971 | ACAAGAACATGCCCCTCTGTCCGTCGCCCTCGGGGACTCTGT -GGGGAAGGCGGCTTCCAG | 162095030
C1123 T3 31 ACAAGAACATGCCCCTCTGTCCGTCGCCCTCGGG-ACTCTGT-GGGGAAGGCGGCTTCCAG | 89

C1313 17 22 ACAAGAACATGCCCCTCTGTCCGTCGCCCTCGGGGACTCTGTAGGGGAAGGCGGCTTCCAG | 82

Rh.Sq. 62095031 | AATCACCCTGGCTGCAGATCAGCCTTACTTAGCCAGGCTTATTAATAGGAGAACATCCAT 162095090
C1123 T3 90 AATCACCCTGGCTGCAGATCAGC-TTACTTAGCCAGGCTTATTAATAGGAGAACATCCAT 148

CI1313 17 83 AATCACCCTGGCTGCAGATCAGC-TTACTTAGCCGGGCTTATTAATAGGAGAACAT-CAT 140

Rh.Sq. 162095091 | TTCTGTCTTAAAATAGCCGTAGAAAGTTATTTAAAATGAGCCGCAGTTGGGTGGTCAGAT 162095150
C1123 T3 149 TTCTGTCTTAAAATAG-CGTAG-AAGTTATTT-AAATGAG-CGCAGTT-GGTGGTCAGAT 203

C1313 17 141 TTCATGCTTAAAATA-CGGTAGAAAGTTATTT 171

Rh.Sq. 162095151 | GGTT 162095151
C1123 T3 204 GGTT 207
C1313T7

Rh.Sq. 162095605 | CCATGTGTTCTCAAGATTTAGCTCCTGCTTAGAAGTAAGAACATGTGATATTTGGTTTTC 162095546
C1123 17 30 CCATGTGTTCTCAAGATTTAGCTCCTGCTTAGAAGTAAGAACATGTGATATTTGGTTTTC 89

C1313 T3 30 CCATGTGTTCTCAAGATTTAGCTCCTGCTTAGAAGTAAGAACATGTGATATTTGGTTTTC 89

Rh.Sq. 162095545 | TGTCCTGCAGGGCCTCTCTTAAGATATTCAGAACAGAGGAAAAAGCAGGAGTCAGATGGG 162095486
C1123 17 90 TGTCCTGCAGGGCCTCTCTTAAGATATTCAGAACAGAGGAAAAAGCAGGAGTCAGATGGG 149

C1313 T3 90 TGTCCTGCAGGGCCTCTCTTAAGATATTCAGAACAGAGGAAAAAGCAGGAGTCAGATGGG 149

Rh.Sq. 162095485 | TCTTGAGTGACTCTTTCTAGGCCAGTGTCCTTGTTTCCCAAGCCCAGTTCTCTTCCCAAC 162095426
C1123 17 150 TCTTGAGTG-CACTTTCTAGGCCAGTGTC--TGTT--CCAAG-CCAG-TCTCTCCACA—- 200

C1313 T3 150 TCTTGAGTGACTCTTTCTAGGCCAGTGT-CTTGTTT-CCAAG-CCAGTTCTCTTCC 202

Rh.Sq. 162095425 | CAGGCTTCTCCCCAGGA 162095409
C1123 17 201 -—-GCTTCT-CCCAGGA 213

C1313 T3

Figure 2 Alignments of the T3 and T7 Readouts of the Sequences of Clones C1123 and C1313 to the Rhesus Monkey Genome Sequence (NCBI Accession

NC_041754.1).

Footnote: The rhesus monkey sequence (Rh.Sq) is viewed as the primary sequence from which the other two sequences have diverged.An inserted nucleotide
in any of these two sequences requires that a dash (-) be inserted in the corresponding location in the Rh.Sq.The inserted sequence is shown in bold without
underlining. A deleted nucleotide in one or both of the other two sequences is also shown as a dash (-) in the sequence. Substituted nucleotides in the other

two sequences are shown as a bold and underlined nucleotide.
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Rh.Sq. 1494664 | ACAGTTCAGGGTTGTATTCATAATGTAAACTATCACCACCATCTATCTCTGTAGCTCTTT 1494723
Cl142T3 |30 ACAGTTCAGGGTTGTATTCATAATGTAAACTATCACCACCATCTATCTCTGTAGCTCTTT 89
C1335T3 |30 ACAGTTCAGGGTTGTATTCATAATGTAAACTATCACCACCATCTATCTCTGTAGCTCTTT 89

Rh.Sq. 1494724 | TTCTGACATAAGAATTTTCCCAAACAARGGTACGACACAGATGAACC-TTGC-TCAATGARA | 1494783
C1142T3 |90 TCATCTTG-CAGAACTGAAACTCTATA-CCTGTTAAACAATAACTCGCCATTCTCCCTTGAC | 149
C1335T3 | 90 TCATCTTGACAGAACTGAAACTCTATGACCTGTTAAACAATAACTGGCCATTCTCCCT 147
Rb.Sq. 1494784 | CCACTATTCCATCTGCTGTCTGATTTTACTACTCTAAGGATTTCATATAAATGGAGTCAT 1494843
Cl142T3 | 150 CCACTATTCCATCTGCTGTCTGATTTTACTACTCTAAGGATTTC-TATAAAAGGAGTCAT 208
C1335T3

Rh.Sq. 1494844 | GCAGATTTGTCTCTTTGTGACTGACTTATTTCATTGAGCA 1494883
Cl142T3 | 209 GCAGATTTGTCTC-TTGTGACTGACT-ATT-CA-TGAGCA 244
C1335 T3

Rh.Sq. 1494990 | ATGGAGGAATGAGTAAGGAAAATGTGGTATATAAAACAAGAGCCTTAARRAGGAAGGAAR 1494931
Ccl142T7 |27 ATGGAGGAATGAGTAAGGAAAATGTGGTATATAAAACAAGAGCCTTAARAAGGAAGGAAR 86
C1335T7 |22 ATGGAGGAATGAGTAAGGAAAATGTGGTATATARAACAAGAGCCTTARARAGGAAGGAAR 81

Rh.Sq. 1494930 | TTCTGACATAAGAATTTTCCCAAACARGGTACGACACAGATGAACC-TTGC-TCAATGAAA | 1494872
Cl142T7 |87 TTCTGACATAAGAATTTTCCCAAACARGGTACGACACAGATGAACCTTTGC-TCAATGAAA | 146
C1335T7 |82 TTCTGACATAAGAATTTTCCCARACAAGGTACGACACAGATGAACCTTTGCCTCAATGARA | 142
Rh.Sq. 1494871 | TAAGTCAGTCACAAAGAGACAAATCTGCATGACTCCATTTATATGAAATCCTTAGAGTAG 149481
Cl142T7 | 147 TAAGTCAGTCACARAGAGACARATCTGC-TGATCCCATTTATATG-AATCCTTAGAGTAG 204
C1335T7 | 143 TAAGTCAGTCACAAAGAGACAAATCTGCATGACTCCATTTATATG-AATC--TAGAGTAG 200
Rh.Sq. 1494811 | TAAAATCAGACAGCAG 1494796
C1142T7 | 205 T-AAATCAGAC 215
C1335T7 | 201 T-AAATCAGACAGCAG 216

Figure 3 Alignments of the T3 and T7 Readouts of the Sequences of Clones C| 142 and C1335 to the Rhesus Monkey Genome Sequence (NCBI Accession

NC_041764.1).

Footnote: The rhesus monkey sequence (Rh.Sq) is viewed as the primary sequence from which the other two sequences have diverged.An inserted nucleotide
in any of these two sequences requires that a dash (-) be inserted in the corresponding location in the Rh.Sq.The inserted sequence is shown in bold without
underlining. A deleted nucleotide in one or both of the other two sequences is also shown as a dash (-) in the sequence. Substituted nucleotides in the other

two sequences are shown as a bold and underlined nucleotide.

Discussion

As shown in this article, the sequences in the PCR products
generated in the virus cultures of two CFS patients are cellular in
origin, with significant subsequent minor genetic mutations. For the
culture of stealth virus-4, all of the detected sequences originated
from the rhesus monkey genome. The sequences in the culture of
stealth virus-5 comprise four that are of rhesus monkey genome origin
and three that originated from the human genome. The human cellular
sequences have presumably substituted for monkey cellular sequences.
This is likely to have occurred by homologous recombination. This
is consistent with a prior observation that the cellular sequences
detected in a SCMV originating stealth adapted virus, are from the
human genome.'*> Because of homologous recombination it is
possible that some of the originating monkey cellular sequences could
recombine into the human chromosome. Were this to occur in a germ
cell, the inserted sequences could be maintained in future generations,
reflecting a form of reverse evolution.

Although slightly divergent from the originated rhesus monkey
genomic sequence, the cellular-derived sequence of the PCR product
amplified from stealth virus-3, match closely to the T3 and T7 readout
sequences of two cloned PCR products from the culture of stealth
virus-4 and to the T3 and T7 readout sequences of a cloned PCR
product from the culture of stealth virus-5. Similarly, stealth virus
cultures 4 and 5 yielded two additional sets of T3 and T7 matching,
but non-identical, monkey cellular-derived sequences. These data are
consistent with the continuing replication and widespread person-to-
person transmission of originally cellular-derived genetic sequences,
which are undergoing further mutations.

Agarose gel electrophoresis analysis of the DNA isolated from the
prototypic stealth adapted SCMV showed that most of the virus DNA
comprised fragments of approximately 20 kilobases (kb).!*!"!8 Yet
the total unique nucleotide content well exceeds 100 kb.'? If genomic
fragmentation is generally true for other stealth adapted viruses, than
a proposed mechanism for the incorporation of cellular sequences into
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a stealth adapted virus would be via the linking of portions of the
fragmented originating virus genome with cellular RNA sequences.
This is supported by unpublished data on a partially sequenced clone
obtained from the prototype SCMV-derived stealth adapted virus. One
end of the clone has an SCM V-related sequence while the other end
has a cellular-derived sequence. The formation of DNA from RNA
further implies a role for endogenous reverse transcriptase enzymes
in the replication of the incorporated cellular sequences. It would not
be surprising, therefore, if some future detected cellular sequences in
stealth adapted viruses are related to endogenous reverse transcriptase.
In a previously cultured stealth adapted virus, the SCMV-reactive
PCR assay required the prior use of an added reverse transcriptase.'
This raises the additional possibility of an originating DNA stealth
adapted virus becoming a replicating RNA virus. To date, none of
the identified cellular sequences correspond to protein coding regions
of cellular genes. As discussed in an earlier article, protein coding
genetic sequences from bacteria have been detected in the prototypic
SCMV-derived stealth adapted virus.'*!® These proteins may serve as
the equivalence of capsid proteins in certain stealth adapted viruses.

Using a single set of PCR primers is clearly insufficient to fully
characterize a cytopathic virus. Nevertheless, the results are sufficient
to conclude that cellular-derived sequences can become component
parts of stealth adapted viruses. While subject to ongoing mutations
and homologous recombination, the incorporated cellular sequences
can be maintained throughout the virus replication and transmission
process. While this has been known to have occurred during the
ancestry of many of the larger human viruses,” the concept of an
active ongoing present-day process is novel. Indeed, it can change
the perception of viruses as being genetically distinct from eukaryotic
cells and from bacteria. Rather, stealth adapted viruses can seemingly
allow for the ready transmission of cellular sequences between species.
The term renegade cellular sequence has been introduced to highlight
the altered fate of a genomic sequence upon its incorporation into a
replicating and transmissible virus.'

This process has major implications with regards to human and
animal health. In excluding a virus cause of an illness, it is no longer
adequate to simply fail to detect serological and genetic markers of
known human and animal viruses. Thus, viruses can potentially be
disguised as unstable cellular sequences. The detection of a CPE in
virus cultures provides a sensitive screening assay for stealth adapted
viruses, which may go undetected using conventional virus-reactive
molecular or antibody probes. CFS and autism are two prominent
examples of illnesses in which stealth adapted viruses can be reliably
detected using specialized culture methods.”'%!2"3 Yet viruses
have not been detected in these illnesses by other virologists; or
have been falsely identified.*** Stealth adapted viruses have been
detected in the blood and cerebrospinal fluids of patients with a wide
range of neurological and psychiatric illnesses. *!*!*22 The brain
is particularly susceptible to symptomatic illness caused by stealth
adapted viruses. Organs with overall uniform cellular activity, such as
the liver, kidney, and lung, are able to compensate for limited localized
cellular damage due to stealth adapted viruses. This does not apply to
the brain with its complex regional networking. It also does not apply
to the skin in which illnesses, such as vitiligo, can be a reflection of
localized damage to melanocytes. Cancer is another illness in which
the disease can occur from a single genetically damaged cell.

It was not anticipated by public health authorities that the emergence
of'stealth adapted viruses would become an adverse consequence of the
production of virus vaccines. Unlike virus infections with overt severe
clinical manifestations, illnesses characterized by subtle and diverse
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impairments in brain function are difficult to relate to an infectious
process. This is particularly so if there is genetic heterogenicity of
the infectious agents and an absence of inflammation, as with stealth
adapted viruses. Unfortunately, there has been additional pushback
by public health authorities to the concept of stealth adapted viruses.
This has occurred in part because of the linkage of the experimental
use of poliovirus vaccines in chimpanzees with the emergence of the
human immunodeficiency virus (HIV).? The potential of future long-
term consequences of using animal cells to produce vaccines for use
in humans should be of sufficient concern to public health authorities
to abolish this practice.

Efforts are also needed to assess the extent to which humans have
become infected with stealth adapted viruses and to catalogue the
potentially transmissible aberrant cellular sequences incorporated
into these viruses. Unique and/or mutated non-coding RNA sequences
have been linked with certain specific illnesses.?” Were such sequences
to be conveyed between humans via stealth adapted viruses, it would
lead to an increasing incidence of the resulting illness. There should,
therefore, be a heightened awareness of the potential transmissibility
of various genetic disorders from the incorporation of the genes
responsible for these known genetic disorders into stealth adapted
viruses. In other words, this would be seen as an increased incidence
of an illness that was previously considered to be purely genetic in
origin. In many ways, the increasing incidence of autism may be a
reflection of this change.

The identification of stealth adapted viruses has been useful in
revealing a potent non-immunological anti-virus defense mechanism
mediated by the alternative cellular energy (ACE) pathway.?®* This
pathway is reflected in an added dynamic or kinetic quality of the
body’s fluids. As currently proposed, the fluids are activated by an
environmental force termed KELEA, an abbreviation for Kinetic
Energy Limiting Electrostatic Attraction. The brain and possibly
muscles are thought to act as the primary receivers of KELEA and its
transfer to the body fluids. The ACE pathway is a source of cellular
energy which can enable cells to more effectively respond to virus
infections. Enhancing the ACE pathway is effective in the suppression
of both stealth adapted and conventional viruses.*>3

In summary, two stealth adapted viruses cultured from CFS patients
were shown by PCR to have several unstable genetic sequences
which had originated from non-coding regions of the rhesus monkey
genome. One of the stealth adapted viruses had seemingly exchanged
three monkey-derived cellular sequences for human genome-derived
sequences, presumably by homologous recombination. These findings
extend the concept of stealth adaptation beyond the deletion or
mutation of the genes coding for the relatively few virus components
that are normally targeted by the cellular immune system. As
previously proposed, stealth adaptation can include the substitution of
some of the originating virus sequences with genetic sequences from
the infected cells. This may be a consequence of the fragmentation of
the stealth adapted virus genome allowing for the linear combining
with and cross-linking of different fragments of the originating virus
by transcribed cellular RNA sequences. Incorporated monkey genome
derived cellular sequences can be retained in the stealth adapted
viruses as they are transmitted from cultured monkey cells to humans
and subsequently transmitted between humans. As carriers of mutated
and genetically unstable animal and human genetic sequences, stealth
adapted viruses pose a major risk for transmissible genetic illnesses in
humans. The findings should lead to the termination of using animal
cells in the production of vaccines for use in humans. Studies are also
indicated to determine the extent of prior contamination of humans
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with transmissible mutated animal and human derived genomic
sequences.
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