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As I reported in my prior submissions, vaccines manufactured in human 

diploid cell lines
1
 are contaminated with residual DNA, cellular debris and, in 

some cases, retrovirus
2
 from the human diploid cell line used to manufacture the 

vaccine.  This letter is a summary of the data and evidence we rely upon to prove the 

dangers presented by the presence of residual species specific DNA
3
 in the MMR 

II vaccine and in others.  The dangers of these factors as they relate to vaccines 

have been known to science for a significant period of time.  Further, the danger 

presented by retroviral fragments is also well understood by science. Both this 

knowledge and the concern the scientific community raised about their 

significance with regard to the  contaminants in vaccines is fully established by 

minutes of meetings hosted by the Department of Health and Human Services’ 

agencies and the World Health Organization, where the issues were discussed. 

 The plausibility of this means of injury explaining the autism epidemic is 

fully established by the number of peer reviewed articles cited in my initial 

submissions and herein, establishing that the underlying scientific facts related to 

genetic insertions and mutations are well understood and are the subject of 

continuing study in numerous institutions worldwide.  Any question about this link 

between the phenomenon explained here and the autism epidemic is answered by 

the epidemiological evidence that my organization has developed to date that was 

the subject of my prior submissions.  In other words we know that this DNA can 

                                                           
1
 Diploid cells have two sets  of chromosomes in the nucleus. Diploid  cultures 

have a finite lifespan and  can undergo a maximum of 20-80 PDLs (Population 

Doubling Level, i.e. cell divisions) before they age to the point where molecular 

and cellular structure is  disrupted as is metabolism, i.e. grow too old, 

“senescence”. Normal human cells, such as fetal lung fibroblasts, are one example 

of diploid cells used in vaccine production.  Continuous cell lines (“CCL”) are 

immortalized cell lines with an infinite lifespan. These usually either come from 

tumor tissue or have been deliberately immortalized or transformed.  

 
2
 A retrovirous’ DNA  incorporates into the host's genome by an enzyme that 

enables its genetic material to be integrated into the DNA of the infected cell.. The 

cell then treats the viral DNA as part of its own instructions, making the proteins 

required to assemble new copies of the virus. 

3
  Species specific refers to the fact that this is human DNA.  The risk of wild DNA 

insertion does not exist between species.  Such inter-species insertions can be 

accomplished in the laboratory but require significant manipulation to do so.  

http://en.wikipedia.org/wiki/Chromosomes
http://en.wikipedia.org/wiki/Nucleus_(biology)
https://en.wikipedia.org/wiki/Metabolism
http://en.wikipedia.org/wiki/Retroviral_integration
http://en.wikipedia.org/wiki/Genome
http://en.wikipedia.org/wiki/Retroviral_integration
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insert into a host’s genome but while we can infer where these insertions are 

occurring by finding associated mutations in the brain and blood of persons with 

neurological issues, we cannot show exactly what effect these insertions are having 

by experimentation.  Epidemiology shows us the major detrimental effect of these 

vaccines is the diagnosis of autism and other neurological malfunctions. 

My Background 

I note that I have been involved in the commercial development of genetic 

engineering since 1988 and am personally familiar with the history of the 

understanding of the phenomena referred to herein as such knowledge is integral to 

the development of safe, thus, commercially viable, genetic therapies.  I also note 

that my employers were not protected from liability as are the manufacturers of 

vaccines, and safety was not just a regulatory hurdle that had to be dealt with to 

obtain a license.   

More specifically, from 1988 through June 1990 I was employed at 

Genentech, one of the first biotechnology companies to receive FDA approval to 

market a genetically engineered recombinant protein, tPA.  From 1990 through 

1993 I was a post-doctoral fellow at the University of Washington in the 

Department of Hematology, where we used recombinant engineering to produce 

DNA and proteins of interest using E. Coli cells as our manufacturing system.  

From 1993 through July 1995 I was a Senior Scientist at Repligen Corp in 

Cambridge MA, a company that took the first recombinant antibody product into 

clinical trials.  As part of the development team, I was responsible to worry about 

safety aspects of the final product, including contaminant residual DNA and 

cellular debris from the mammalian cell line used to manufacture the antibody, 

CHO hamster cells.  From 1995 through 2000 I was a Senior Scientist at 

ZymoGenetics, a company that developed homologous recombination technologies 

to produce research grade proteins and DNA using yeast, CHO, COS and human 

fetal HEK293 cells.  From 2000 through 2003 I was a Senior Scientist at Immunex 

Corp in Seattle, WA and shared an office with a scientist responsible for 

manufacturing and cell line development, and was  updated regularly on 

recombinant technologies, hurdles, etc.  At Immunex we also worked with 

genetically modified animals that were susceptible to additional somatic mutations 

and were largely abnormal because of the genetic manipulations that had occurred.  

These types of work continued after Amgen bought Immunex in 2003.  

Amgen’s web site describes the function I and my fellow researchers were 

involved in at that company as follows: 
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Understanding the fundamental biological mechanisms of human life is a 

defining feature of Amgen's discovery research efforts—and a major 

contributor to the development of Amgen's deep and broad pipeline of 

potential new medicines. Amgen's "biology first" approach permits its 

scientists to first explore the complex molecular pathways of disease before 

determining what type of medicine, or modality, is most likely to deliver 

optimal efficacy and safety. As advances in human genetics continue to shed 

new light on the molecular roots of disease, Amgen subsidiary deCODE 

Genetics, a global leader in human genetics, is a powerful differentiator, 

greatly improving how we identify and validate human disease targets. 

http://www.amgen.com/about/overview.html  

 

 At Amgen I, and indeed the entire industry became aware of the 

consequences of the gene therapy trials that were curtailed because of genomic 

insertional mutations that led to cancer in 4 of 9 boys  (1)  (2)  (3), as well as the 

Tegenero clinical trial  (4)  (5) fiascos
4
.  Indeed  I attended a two day long 

workshop on changes in FDA safety requirements which resulted from those trials.   

At Amgen I led large, multidepartment development teams that included cell 

line development, manufacturing, toxicology, clinical development, marketing, 

basic research, etc, and was responsible for the outcome of the work of all the 

departments who were part of my development team.  Safety was an aspect that we 

were concerned with from the early research phases of a project, in addition to all 

of the hurdles that had to be overcome for genetic engineering and production of 

our proteins and research reagents.  Sitting on my development teams were experts 

from all departments ranging from Senior Scientist level to Senior Director level 

employees, all experts in their fields. 

                                                           

4
 TGN1412 is a humanised monoclonal antibody intended for the treatment of B cell chronic 

lymphocytic leukemia  and rheumatoid arthritis developed by Tegenero, a German 

Biotechnology company.  In its first human clinical trials, this product caused catastrophic 

systemic organ failure in human volunteer subjects, despite being administered at a supposed 

sub-clinical dose some 500 times lower than the dose found safe in animals.  This disaster was  

attributed to "unforeseen biological action in humans", rather than any breach of trial protocols.   

 

http://www.amgen.com/about/overview.html
http://en.wikipedia.org/wiki/Humanized_antibody
http://en.wikipedia.org/wiki/B_cell
http://en.wikipedia.org/wiki/Chronic_lymphocytic_leukemia
http://en.wikipedia.org/wiki/Chronic_lymphocytic_leukemia
http://en.wikipedia.org/wiki/Rheumatoid_arthritis
http://en.wikipedia.org/wiki/Clinical_trial
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I have been criticized in this Court for my lack of the indicia of academic 

credentials.  I have few publications.  When working on product development in 

private industry, your work is largely a trade secret. The publication which 

eventually results is a patent, not a journal article.  In contrast with academic 

science in commercial science there is absolutely no room for theories.  The 

product must work and it must be both proven and actually safe.  It must be 

patentable. 

Summarizing the conclusions reached based both on the literature and from 

work done by my foundation: 

 The potential dangers of these human contaminants in vaccines have 

been debated for over 50 years, without resolution or appropriate 

studies. 

 Contaminating DNA levels in the Varivax, the MMRII, and the 

Havrix vaccines well exceed the current World Health Organization 

guidance of less than 10 ngs cell substrate DNA per vaccine dose. The 

contaminating DNA in the Varivax and the MMRII vaccines is 

fragmented into short pieces of approximately 250 base pairs
5
 in 

length or less, a length ideal for cellular uptake and genomic 

integration. 

 The Varivax and the MMRII vaccines are also contaminated with 

fragments of the Human Endogenous Retrovirus K (HERVK), a 

retrovirus that invades the genome of its host and can be re-activatable 

and which can facilitate the integration of stray DNA into the host’s 

genome. 

 Short DNA fragments are known to integrate into the genome in a 

species specific manner and can lead to mutagenesis
6
 and/or genomic 

instability. 

 Integration has been shown to be particularly efficient in stem cells, 

both in vitro and in vivo. 

                                                           
5
 Base pairs are the building blocks of the DNA double helix.  Pairing provides a 

backup copy of all genetic information encoded within double-stranded DNA.  The 

human genome contains about 3 billion base pairs. 

http://jul2012.archive.ensembl.org/Homo_sapiens/Location/Chromosome?r=1:1-

1000000  
6
 A process by which the genetic information of an organism is changed in a stable 

manner, resulting in a mutation 

http://en.wikipedia.org/wiki/DNA
http://en.wikipedia.org/wiki/Genetic_information
http://en.wikipedia.org/wiki/Organism
http://en.wikipedia.org/wiki/Mutation
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 Integration is opportunistic and most likely occurs during gene repair 

which is maximized during periods of disruption, such as the period of 

time during brain development when a child’s neurons are being 

pruned, i.e. from 1 to 3 years of age. 

 The vaccine schedule, exposes young children to insertion of fetal 

DNA fragments during a time of significant brain development and 

cell death, making brain damage due to cell malfunction and cell 

death a significant concern. 
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RESIDUAL CELL SUBSTRATE DNA. 

 

 The FDA and their scientific experts have been debating the dangers of 

residual cell substrate DNA in vaccines for over 50 years, without resolution or 

appropriate study  (6)  (page 1 abstract)  (7)  (page 7 line 15 - page 8 line 8,  page 10 lines 9-

13) .  In an FDA 1999 workshop, committee participants stated that “Thus, based 

on the data, it would appear that under some circumstances there could be an 

infectious risk from residual DNA. Several factors may influence an assessment of 

the tumorigenicity
7
 or infectivity risk associated with residual DNA. These include 

the total quantity of DNA in the vaccine, the number of doses to be given, the size 

of the DNA, sequence-related properties of the DNA, for example whether it 

encodes a virus, the number of copies of potentially infectious sequences per cell, 

and the state of the DNA, which I take to mean such factors as whether it is a 

cellular genome, whether it is linearized or circular, et cetera. For many of these 

kinds of considerations raised on the slide, although it is likely that they have an 

effect on the ultimate infectivity or tumorigenicity of the DNA, these studies have 

not in general been performed in a quantitative fashion that would enable us to 

apply a quantitative risk assessment model.” (emphasis added)  ( (7)  page 76 line 

16 through page 77 line 8).   

 Residual cell substrate DNA is DNA in the final vaccine that is carried over 

from the manufacturing process.  It is DNA from the cell line used to manufacture 

the virus for the vaccine.  While the FDA and experts have been clearly aware of 

the potential for cell substrate DNA to integrate into the recipient’s genome and 

cause mutations and genomic instability ( (8)  page 9 section G “Theoretical 

                                                           
7
 Capable of causing tumors 
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concerns regarding DNA integration include the risk of tumorigenesis if insertion 

reduces the activity of a tumor suppressor or increases the activity of an oncogene. 

In addition, DNA integration may result in chromosomal instability through the 

induction of chromosomal breaks or rearrangements”) they have unfortunately 

preferred to rely on the theories of experts rather than on empirical experiments, to 

determine the risk associated with manufacturing vaccines and biologics in human 

diploid cell lines  (9)  (page 31 “Primary and diploid cells have been used 

successfully and safely for many years for the production of viral vaccines, and the 

residual cellular DNA deriving from these cells has not been (and is not) 

considered to pose any risk.” (Emphasis added).  For instance, Dr. Krause stated 

during the 1999 FDA workshop on evolving scientific and regulatory perspectives 

on cell substrates for vaccine development that “(t)o my way of thinking, these are 

the kinds of questions which need to be answered. The question is do they need to 

be answered on an intuitive basis or do they need to be answered on an 

experimental basis.”  (7)  (page 87 lines 11-15).  Clearly these questions had not 

been experimentally addressed before MMR II and Varicella were on the market. 

 In early guidance meetings, regulatory agencies and experts argued for a 

recommended limit of 10 pgs cell substrate DNA per dose (10 billionths of a gram)  

(10)  (page 1 column 2, lines 29-31) , which has subsequently been relaxed  twice 

to 100 pgs (100 billionths of a gram) (9)  (page 8 line 12) and then to 10 ngs (10 

millionths of a gram) cell substrate DNA per dose  (11)  (page 15 section A4.3.7 

line 5-6) .  Neither limit was based upon empirical study or data to justify the 

guidance  (10) (p 1-2)  (9)  (page 8 lines 5-15) (11).  Particularly, ignoring the large 

body of scientific publications about species specific DNA integration for gene 

correction therapy, the FDA and experts have preferred to consider residual DNA 

from human diploid cell lines as ‘safe’ (9)  (page 32 lines 22-23) (10),  (12)  (page 



 
1749 Dexter Ave N,  Seattle,  WA  98109  206-906-9922 

8 
 

42 lines 5-7) 
8
, and the guidelines have been primarily if not exclusively applied to 

what are called continuous cell lines and not the human diploid cell lines of 

concern for vaccine recipients  (9)  (page 31).  However, the extremely high levels 

of cell substrate DNA residuals contained in the Varivax vaccine were recognized 

as a potential safety hazard  (13)  (page 3), and Merck did conduct additional 

safety studies. Unfortunately, those studies were not appropriate to definitively 

determine the risk of the cell substrate DNA.  Merck’s Varivax Summary Basis for 

Approval states that “The approximately 2 micrograms of cellular DNA per dose 

of vaccine was determined to be unlikely to integrate into host cells and cause 

harm under the conditions of vaccination.”, however, they did not appear to have 

done ANY experiments to determine the rate of insertion of the extremely high 

levels of residual DNA into human cell lines.  Determination of tumorigenicity of 

the residual DNA in nude mice, as conducted by Merck, is not an appropriate 

safety measure, as ‘wild’ DNA inserts almost solely in a species specific manner, 

and therefore, it should not be surprising that they did not observe tumors in nude 

mice.  Furthermore, other tests of residual DNA used to establish the so-called 

‘safety’ of DNA residuals were conducted in non-human primates  (9)  (page 32), 

again, the safety assessments did not use human cells or cell lines which are 

                                                           
8
  I note that to obtain a license to market a vaccine or any other drug, a manufacturer must  

establish that the product is safe.  I am informed by counsel that the law is contained in  42 

U.S.C.A. § 262 and in particular §§(C)(i)(I). In my experience this requires the 

manufacturer to conduct and submit studies to satisfy the FDA of the safety of the product.  I am 

informed by counsel that the FDA may only license a vaccine regulated by 21 CFR Parts 600 

through 680 and indirectly by 21 CFR Parts 210 and 211 when all of the applicable requirements 

have been met.  Vaccines must be proven to be safe and counsel informs me that this word is 

defined by 21 C.F.R. 300.3 (p) “The word safety means the relative freedom from harmful effect 

to persons affected, directly or indirectly, by a product when prudently administered, taking into 

consideration the character of the product in relation to the condition of the recipient at the 

time.”  Here the persons given vaccinations are largely well children and no risk is acceptable as 
the cost benefit analysis done by a drug manufacturer is limited to the patient’s health. 
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needed to determine the insertional mutagenesis potential of residual HUMAN 

DNA fragments in humans. 

Experts participating in the FDA 1999 committee workshop concluded that 

DNA insertion was minimal to no risk.  In particular, the FDA’s Dr. Krause and 

Dr. Lewis, leaders of the 1999 FDA workshop, published a paper in 1998 stating 

that  “ Because the risk of such events is now perceived to be very low, the 

previously accepted limit of 100 pg per dose of DNA from continuous cell lines has 

been increased to 10 ng and a proposal has been made to consider DNA as an 

impurity, rather than a risk factor” and “Human diploid cell lines such as WI-38 

and MRC-5 cells have no evidence of containing endogenous infectious DNA. 

Moreover, DNA from such cell lines appears to carry no definable risk of 

oncogenicity”  (14).  However, despite their earlier publications and their 

pronouncements at that 1999 meeting, these FDA experts did continue to work on 

methods that would reduce the risk of DNA insertional mutagenesis, as will be 

discussed below. 

It is also perplexing that in 1999, the same year that Dr. Krause had declared 

DNA to be no significant risk to recipients of vaccines, he published a study stating 

“that the ability of a virus or a tissue injury to increase MHC gene expression is 

duplicated by any fragment of double-stranded (ds) DNA or dsRNA introduced into 

the cytoplasm of nonimmune cells”, demonstrating the clear danger of autoimmune 

reactions from residual human diploid dsDNA
9
 in vaccines.  (15).  There was a 

clear conflict between his empirical results published in 1999 and his opinion 

given at the 1999 FDA safety review meeting that the phenomena he has 

demonstrated constitutes no risk. 

                                                           
9
 Double Stranded DNA. 
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Since the 1999 Krause publication, the ability of dsDNA fragments to 

activate immune effector cells, through both Toll Like Receptor (“TLR”)
10

 

dependent and independent activities, has been well documented  (16).  Despite his 

1999 publication demonstrating the autoimmunity dangers of residual cell substrate 

DNA in vaccines, at the 1999 FDA committee meeting Dr. Krause states that “To 

my way of thinking these are the kinds of questions which need to be answered.  

The question is do they need to be answered on an intuitive basis or do they need 

to be answered on an experimental basis.”  (7)  (page 87).  Indeed, autoimmune 

disease is likely due to the injection of residual fetal DNA in vaccines.  Since the 

DNA is foreign to the child an immune response to the fetal DNA is highly likely.  

Unfortunately, while the DNA is foreign enough to elicit an immune response it is 

also similar enough to ultimately lead to a self-attack or an ‘auto-immune’ 

response.  Indeed, genetic engineering has demonstrated the dangers of auto-

immune responses in clinical trials.  Patients treated with a genetically engineered 

thrombopoietin (TPO) molecule developed antibodies to the foreign TPO that 

cross-reacted and led to an auto-immune attack on their endogenous TPO and 

                                                           

 
10

 Toll-like receptors (TLRs) recognize distinct pathogen-associated 

molecular patterns and play a critical role in innate immune responses. 

They participate in the first line of defense against invading pathogens and 

play a significant role in inflammation, immune cell regulation, survival, 

and proliferation., Barton GM, Kagan JC (2009) A cell biological view of 

Toll-like receptor function: regulation through compartmentalization. Nat. 

Rev. Immunol. 9(8), 535–42.  

 

http://www.ncbi.nlm.nih.gov/pubmed/19556980
http://www.ncbi.nlm.nih.gov/pubmed/19556980
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subsequent thrombocytopenia  (17)  (18).  As the result, Tegenero suspended the 

development of homologous genetically engineered TPO agonists was suspended. 

Another participant of the 1999 FDA committee meeting that intuitively 

determined that human diploid cell contaminants posed no risk to the vaccine 

recipients was Dr. Onions.  However, after the 1999 workshop, Dr. Onions began 

pursuing more sensitive techniques to determine vaccine safety and later published 

a 2011 paper on methods of enhanced sensitivity to detect adventitious viral 

contaminants in vaccines (19).  Dr. Onions 2011 paper describes a technique called 

massive parallel sequencing that can detect novel or latent viruses in 

manufacturing cell lines and lauds this technique as an “unbiased and 

comprehensive method to identify viruses and other adventitious agents, without 

prior knowledge of the nature of those agents.”  (19)  (page 1 Introduction column 1 

lines 7-10). 

In 2010, Victoria et.al. published a study revealing the presence of viral 

contaminants in various vaccines that had previously been undetected, including 

HERVK retrovirus in Varivax and MMRII (20)  (p 6036, 6037).  This provided 

direct evidence that Dr. Krause’s 1998 statement about the absence of viral 

contamination of human diploid cell lines was incorrect.  Perhaps even more 

intriguing are three 2011 publications from the same Dr. Krause that describe 

methods of enhanced sensitivity to detect contaminating infectious DNA in 

vaccines.  It would appear that by 2011 he understood that his 1999 statement that 

such contamination was not an issue was incorrect (21)  (22)  (23).   

It would appear that by 2011  the FDA scientists and experts who theorized 

in 1999 that human diploid residuals in vaccines were safe should find that 

research conducted since in their own laboratories has rendered their opinions 
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unsupportable.  In the face of that fact it is strange indeed that the respondent has 

adamantly refused to conduct the after-market tests made possible by the existence 

of the Vaccine Safety Data Link to determine if these now well established hazards 

are responsible for the autism epidemic.   

 
THE CONTAMINANTS IN THE VACCINES 

 

 MMR II 

 

 The rubella portion of the MMRII vaccine (Meruvax) is manufactured using 

the human diploid cell line WI-38 and the Meruvax is contaminated with greater 

than 150 nanograms cell substrate dsDNA and ssDNA per dose, fragmented to 

approximately 215 base pairs in length  (MMR II package insert Ex 17 and Deisher 

data, submitted for publication attachment C).  150 ngs of DNA is equivalent to the 

total amount of DNA in over 22,000 cells.  Additionally, the MMRII vaccine is 

contaminated with fragments of the HERVK retrovirus  (20). 

VARIVAX 

The Varivax (chickenpox) vaccine is manufactured using the human diploid 

cell line MRC5, and is contaminated with 2 micrograms of cell substrate double 

stranded (ds) DNA  (13)  (page 3 line 21).  Single stranded (ss) DNA levels are not 

reported in Merck’s Varivax Summary Basis for Approval document nor is the 

length of the DNA fragments contaminating the vaccine.  The residual DNA is 

largely fragmented and the approximate number of fragment pieces is estimated to 

be up to 1 trillion in the Varivax vaccine.  This level of contamination provides a 

significant number of opportunities for DNA fragment integration into the 

recipient’s genome as will be discussed in further detail.  Varivax is also 

contaminated with fragments of the HERVK retrovirus  (20) (p.6037) due to 



 
1749 Dexter Ave N,  Seattle,  WA  98109  206-906-9922 

13 
 

culturing of the varicella virus using the WI-38 human diploid cell line at one 

point. 

   

 

HAVRIX 

Havrix, a hepatitis A vaccine, is manufactured using the human diploid cell 

line MRC5 and is contaminated with more than 300 nanograms cell substrate 

dsDNA and ssDNA
11

 per vaccine dose (Deisher data, submitted for publication 

attachment C).  

 

While the case in question here involves MMR II only, our epidemiological 

work has connected each stage of the autism epidemic to the introduction of each 

of these vaccines.  These contaminants, not the vaccine itself, have been the focus 

of our work, thus the identity of the vaccine is relevant only due to the load of 

contaminants in it, i.e. the dose.  The dose of contaminants given to a child, 

appears to have a profound effect.  This is consistent with the conclusions of 

numerous scientists now engaged in research attempting to develop useful  

therapies through genetic engineering.   Indeed, the change in the upward slope of 

the line that traces the increasing epidemic of autistic disorder in the US (graph 

below) is greatest after introduction of the more heavily contaminated Varivax 

                                                           
11

 Single stranded DNA. 
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(chickenpox) vaccine, suggesting a dose relationship between the human fetal 

DNA contaminants and autism disorder.   

 

HERVK 

Human endogenous retrovirus K (HERVK), a contaminant of the Varivax 

and MMRII vaccines (20)  is a retrovirus that integrated into human germline cells 

relatively recently in human evolution and is inherited in a Mendelian fashion as an 

endogenous retrovirus
12

.  Such retroviruses are generally inactive.  Thus, experts 

have considered the presence of endogenous retroviruses in the human genome to 

be innocuous.  However recent evidence has shown that HERVK can be 

reactivated  (24)  (25)  (26)  (27)  or even maintain its activity in present day 

humans  (28)  and integrase activity from homologous HERVK sequences has 

                                                           
12

 An 'endogenous' retrovirus is the result of retroviral integration in germline cells 

which causes the organism, i,e, the person, to carry the retrovirus as an integral 

part of theirs genome.  Thus, it can be carried from generation to generation.  
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been reported (25).  Active HERVK integrates preferentially in transcription 

units,
13

 in gene-rich regions
14

, and near features associated with active transcription 

units and associated regulatory regions (29).  

Recent evidence has shown that HERVK transcripts are elevated in the 

brains of patients with schizophrenia or bipolar disorder (30)  (31)  and in the 

peripheral blood mononuclear leucocytes
15

 of patients with autism spectrum 

disorders (32).  This retrovirus has also been associated with several autoimmune 

diseases (33)  (34)  (35).  HERVK is in the same family of retroviruses as the 

MMLV (36)  virus used in the gene therapy trials referenced first above and later in 

this paper, in which inappropriate gene insertion led to subsequent additional 

somatic mutations and cancer in 4 of 12 young boys in a study, i.e. 40% (2).   

The paper by Victoria et.al. (20)  reports the presence of fragments of the 

HERVK genes in Varivax and MMRII by RT-PCR, yet the portion of the HERVK 

gene present was not determined.  Our epidemiological study showing a 

correlation between the vaccines in issue and neurological malfunction is 

scientifically strong evidence  that the HERVK gene fragment present in vaccines 

more likely than not codes for the integrase or the envelope protein, thus is active 

and induces gene insertion (25)  or neuroinflammation  (37)  (38).  This presents a 

                                                           
13

 A stretch of DNA being transcribed into an RNA molecule.  RNA molecules are 

single stranded nucleic acids composed of nucleotides. RNA plays a major role in 

protein synthesis as it is involved in the transcription, decoding, and translation of 

the genetic code to produce proteins.  Nucleotides are biological molecules that 

form the building blocks of nucleic acids (DNA and RNA). 
14

 Regions of the genome containing many protein coding genes., Sumner AT, de 

la Torre J, Stuppia L (August 1993). "The distribution of genes on chromosomes: a 

cytological approach". J. Mol. Evol. 37 (2): 117–22. doi:10.1007/BF02407346. 

PMID 8411200 
15

 Mononuclear leukocytes, are white blood cells with a one-lobed nucleus. 

http://www.biology-online.org/dictionary/DNA
http://www.biology-online.org/dictionary/RNA
http://www.biology-online.org/dictionary/Molecule
http://biology.about.com/od/molecularbiology/a/nucleicacids.htm
http://biology.about.com/od/cellularprocesses/ss/Dna-Transcription.htm
http://biology.about.com/od/cellularprocesses/ss/protein-synthesis-translation.htm
http://biology.about.com/od/genetics/ss/genetic-code.htm
http://biology.about.com/od/molecularbiology/ss/proteins.htm
http://en.wikipedia.org/wiki/Molecule
http://en.wikipedia.org/wiki/Nucleic_acids
http://en.wikipedia.org/wiki/DNA
http://en.wikipedia.org/wiki/RNA
http://en.wikipedia.org/wiki/Digital_object_identifier
http://dx.doi.org/10.1007%2FBF02407346
http://en.wikipedia.org/wiki/PubMed_Identifier
http://www.ncbi.nlm.nih.gov/pubmed/8411200
http://en.wikipedia.org/wiki/White_blood_cells
http://en.wikipedia.org/wiki/Cell_nucleus
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highly probable danger to recipients of these vaccines.  As with all other strong 

evidence of gross errors in the assumptions underlying the licensing of the use of 

human cell lines for the propagation of vaccine viruses published since 1999, the 

FDA has not followed up on the 2010 Victoria publication with the post market  

safety review made possible by the existence of the Vaccine Safety Data Link 

 

MECHANISM OF DNA INSERTION 

 

Mammalian cells can take up extracellular DNA fragments by receptor 

mediated endocytosis
16

.  Uptake is most efficient at low concentrations of 

extracellular DNA  (39)  and peaks 2 hours after addition of the DNA fragments to 

cell culture  (40).  In the extracellular concentration range of 0.1 to 7 uM,
17

 

oligonucleotides (small bits of nucleic acids) readily enter cultured cells through 

receptor mediated uptake (41)  (42)  (43)  (44), reaching intracellular and nuclear  

(41)  (45)  (46)  (47) concentrations which equal or exceed that of the extracellular 

medium within 2-4 hours  (48)
18

.  Empirical experiments have shown that addition 

of placental DNA fragments of 500 base pairs in length contributed approximately 

                                                           
16

 is a process by which cells internalize molecules (endocytosis). The routes that 

lead inward from the cell surface to lysosomes start with the process of 

endocytosis, by which cells take up macromolecules. In this process, the material 

to be ingested is progressively enclosed by a small portion of cell 

membranemembrane containing proteins with receptor sites specific to the 

molecules being internalized.  The Amgen web cite plays a vedio showing a 

simplified cartoon representation of this process which I may play at any hearing.  
17

   Micromolar, 10
-6 

mol/dm refers to the concentration of a substance in a 

solution. 
18

 Again, experimentation on humans is not morally acceptable, thus to detrermine 

if there is an effect on humans science uses human cell lines, similar to those used 

in the manufacture of the vaccines here in issue. 

http://en.wikipedia.org/wiki/Endocytosis
http://www.ncbi.nlm.nih.gov/books/n/mboc4/A4754/def-item/A5129/
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4% of a cell’s genomic content per hour of incubation – roughly 40-50% of 

fragmented DNA added to cell culture will be taken up by a cell and 10-20% of the 

added DNA will be delivered to the nucleus, demonstrating the rapidity with which 

DNA can enter a cell  (39) (page 3 column 2) (49) (page 4 of 9).   

Current recommendations are that the level of residual cell-substrate DNA 

should be less than 10 ng (ng is a nanogram, one billionth of a gram) per dose with 

a median DNA size of 200 bp or lower . Assuming the residual cell substrate DNA 

in the Varivax has been fragmented according to FDA guidance and is 

approximately 215 base pairs in length as it is in the Meruvax vaccine, then each 

Varivax vaccine administers 14 nanomoles of contaminating DNA.  A one year old 

child has approximately 800 mls of blood and 1.6Ls of extracellular fluid volume, 

and a two year old child has approximately 1L of blood volume and 2Ls of 

extracellular fluid volume (3L total), and approximately 100 trillion cells.  The 

extracellular fluid volume around each individual cell is then approximately 1.6-2 

picoliters (2 trillionths of a liter) of fluid and the relative concentration of DNA 

seen by a cell at the site of injection could be estimated to be between 3.76 to 4.7 

nM (if the DNA is instantaneously distributed evenly through the entire fluid 

volume of the child’s body) and 560 to 700M (if the DNA is concentrated at the 

extracellular space of a single cell), a concentration range clearly containing the 

range of 0.1 to 7 micromolar for ready cell uptake (0.1 to 7 uM).   

The potential for exogenous DNA to enter the nucleus of a cell and insert 

into the genome of that cell is a well–established biologic process.  Indeed, nuclear 

transfer of mitochondrial DNA fragments (NUMTs) is an ongoing process in 

mammals, including humans, today (50). 
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Insertional mutagenesis refers to the alteration of the cellular genome by the 

integration of viral or recombinant DNA, and is the default outcome of transgene 

integration, unless homologous recombination is achieved (51) (page 1 

Introduction column 2 lines 4-7).  Theoretically based estimates from several 

decades ago put the probability of exogenous DNA integration causing insertional 

mutagenesis/oncogenesis at 10
-16

 or less (52)  (53)  (14), and therefore, the risk was 

deemed negligible although experts continued to meet and debate the dangers 

without resolution or significant study  (7) (Attachment A page 7 lines 15-21, page 29 

lines 10-22, page 63 line 22 – page 64 line 6.)  One WHO sponsored meeting 

concluded that “Additional calculations suggest that the risk of insertional 

mutagenesis that could lead to a neoplastic event is extremely small. In one recent 

report, it was predicted that a 10-microgram dose of DNA would result in the 

inactivation of two independent tumour-suppressor genes, by insertional 

mutagenesis, within a single cell of a vaccine recipient in only one of 10
7
 

recipients.  These very low calculated levels of risk are consistent with the limited 

human and animal experience to date” ( (9) page 32 lines 16-23).  Similarly, the 

risk of insertional mutagenesis/oncogenesis (the production or causation of tumors) 

from gene therapy using retroviral fragments and short DNA segments was also 

deemed, intuitively, to be negligible if not nil  (54) (page 3 column 2 paragraph 2)  (55)  

(page 1 column 2 paragraph 3) (1) (page 1 column 2 lines 4-5)  (56),  (51) (page 1 Introduction 

column 2 lines9-11)  
19

 
20

 
21

 
22

.  As with all theoretical conclusions about these 

                                                           
19

 Retrovirus vector insertions were not 

at all randomly distributed, and had far more influence on the biological 

fate of engrafted cells than had initially been anticipated.  (56) 
20

 We interpret these findings as the consequence of an insertional mutagenesis 

event, a risk …that has previously been considered to be very low in humans.  (54) 
21

 Previous studies in animals predicted that retrovirus-mediated gene transfer 

poses a potential, but remote, risk of insertional oncogenesis. …. Until this report, 
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processes, clinical trials have demonstrated empirically that the risk of insertional 

oncogenesis was dramatically higher than experts had predicted  (57).  As 

mentioned above, 4 of 9 or 10 boys developed cancer in one clinical trial  (1).  40% 

is much higher than the predicted number of 10
-16

 or less (52)  (53).  Unfortunately, 

the focus of concerns amongst scientists in academia, in industry and at the FDA 

has been on the potential of residual DNA for oncogenicity or infectivity, not on 

the potential for the induction of subsequent gene mutations following genomic 

insertion of DNA fragments, although this danger was indeed discussed during the 

1999 FDA workshop entitled “Evolving Scientific And Regulatory Perspectives On 

Cell Substrates For Vaccine Development” ( (7)  pages 61-75.)  Then the FDA 

preferred to do ‘intuitive’ rather than ‘experimental’ analysis  (7) (Attachment A 

page 87 lines 10-15) 
23

, and despite the empirical data now available from the 

human gene therapy work including the abortive trials demonstrating that cancer 

was induced due to inappropriate viral fragment and DNA fragment insertion that 

led to subsequent additional somatic mutations  (2)  (3), establishing  that prior 

estimates were grossly wrong, no action has been taken to re-examine the 

significance of these revelations to vaccine safety.  Again the respondent has 

refused to use of the Vaccine Safety Data Link to see if these vaccines are 

associated with the type of adverse effect found to be likely by all the work done 

by science for the last 14 years on genetic engineering. 

                                                                                                                                                                                           

retroviral insertion in the context of gene therapy has been considered an 

untargeted and largely random event.  (55) 
22

 Before 2002, the likelihood of cancer induction by insertional mutagenesis had 

mostly been considered negligible. 
23

 DR. KRAUSE: You are raising a very legitimate point. To my way of thinking, 

these are the kinds of questions which need to be answered. The question is do 

they need to be answered on an intuitive basis or do they need to be answered on 

an experimental basis. (2)      
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While ignoring a post marketing study, due to concern about the potential 

for a complete oncogene to be carried through the manufacturing process and 

inserted into the recipient’s genome, the WHO and FDA recently issued a 

recommendation calling for DNase treatments to make the residual DNA shorter 

than the length of a gene to lessen the risk of oncogenicity (12)(page 41 section 

C2) (58) (page 7 of 9 column 1 lines 1-4 and 44-50).  Unfortunately, it appears that 

in an effort to provide safety, these regulatory agencies may have recommended 

the worst possible solution, since short DNA fragments are known to integrate into 

the genome in a species specific manner leading to mutagenesis and/or genomic 

instability.  Perplexingly, it is documented that the FDA was aware at the time of 

some of these recommendations that DNA fragments could become even more 

dangerous through the induction of the chromosomal breaks or rearrangements 

which result from DNase treatment  (8) (page 9)  (7) (page 105).    

As measured by our institution, the residuals in the rubella portion of the 

MMRII vaccine are approximately 215 base pairs in length (Attachment C).  While 

Merck reveals that “The nearly 2 ug of unmodified mammalian DNA present in 

each dose of Varivax™ exceeds that present in any other approved childhood 

vaccine” they do not disclose the fragment size of the contaminating human fetal 

DNA.  

In the Varivax Summary Basis for Approval, Merck also acknowledges that 

5% of the human fetal MRC5 cells used to manufacture the vaccine carry a clonal 

7:12 chromosomal translocation  (13) (page 3 lines 12-16).  While Merck tested 

the tumorigenicity of this anomaly in nude mice, they do not disclose or they did 

not perform any experiments to determine the efficiency of DNA insertion into 

human cell lines, but relied on “supplemental expert testimony,” to conclude that 

the high levels of contaminating DNA and the presence of a chromosomal 
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translocation “did not pose a safety risk”  (13) (page 3 lines 21-26).  Again, 

manufacturing companies as well as the FDA prefer ‘ theory’ and ‘expert opinion’ 

over actually conducting safety studies to define the risks.  The only empirical 

work was that stated above, nude mice and non-human primate studies.  This was 

despite the lessons learned from the unfortunate human gene therapy clinical trials, 

that demonstrated the inability of animal studies to predict insertional 

mutagenesis/oncogenesis risk in humans (FN 4)  (56) (page 1 column 3 lines 35-40 

page 2 column 1 lines 1-3), (59),  documenting the necessity of evaluating human 

DNA genomic incorporation in human cell lines rather than animals.  Furthermore, 

when insertional mutagenesis is apparent in animals, young animals appear to be 

more sensitive to the mutagenesis than adult animals  (60)  (61). 

AGE AS A FACTOR IN SUSCEPTABILITY  

During the period from birth out to three or more years, human brain 

development is an active process, with neural circuits being established, pruning of 

unused dendritic synapses going on, and nerve cell death occurring on a massive 

scale  (62)  (63).  During periods of intense brain cell death such as this, DNA not 

otherwise found extracellularly would be present and serve as the target for 

autoimmune attacks, originally triggered by exposure of a young child to the fetal 

DNA fragments found in vaccines.   

Of course we cannot experiment on human children.  We must use animals 

(mammals) as surrogates and science has   observed cells dying within the cortex, 

the hippocampus and the olfactory bulb within a 5 to 25 day period, commencing 

about day 5 post-natal  (64).  In all mammalian species examined, post-natal brain 

cell death ranges between 30-70% of neuronal content  (65).  In a human child the 

rat nerve cell death period would correspond to between birth and 3-5 years of age, 
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the time period when children are vaccinated with and exposed to these potentially 

auto-immune eliciting and/or invasive, fetal DNA contaminants.   

In the mammalian genome, double strand DNA breaks (“DSBs”) occur 

during cellular processes such as DNA repair, recombination and replication; the 

early prophase of meiosis
24

, V(J)D recombination
25

 or as a result of exposure to 

DNA damaging agents.  Repair of these DSBs is necessary to maintain genomic 

stability.  This repair process provides the opportunity for insertion of DNA 

fragments, in addition to the phenomenon of illegitimate recombination
26

.  

Mammalian cells can repair DSBs both by homologous recombination
27

  and by 

illegitimate recombination of DNA fragments (IR).  However, homologous 

recombination frequencies are 100-1000 fold less than illegitimate recombination. 

This fact is the major obstacle to gene targeting in mammalian cells.  

Compared to homologous recombination, illegitimate recombination does not 

require any extended sequence homology and is more common than homologous 

integration in most mammalian cells (66)  (67).  It has been demonstrated in vitro 

(i.e. in cell culture in the laboratory) that illegitimate recombination in mammalian 

                                                           
24

   The first stage of a special type of nuclear division which segregates one copy 

of each homologous chromosome into each new cell that fuses with another during 

fertilization. Mitosis then maintains the cell's original number of 

chromosomeschromosomes (for example, one diploid 2n cell producing two 

diploid 2n cells; one haploid n cell producing two haploid n cells; etc.).   This is 

generally restricted to the gonads. 
25

 is a mechanism of genetic recombination in the early stages of immunoglobulin 

(Ig) and T cell receptors (TCR) production of the immune system. 
26

 Illegitimate recombination (IR) is the process by which two DNA molecules not 

sharing homology to each other are joined.  
27

 a type of genetic recombination in which nucleotide sequences are exchanged 

between two similar or identical molecules of DNA. It is most widely used by cells 

to accurately repair DSBs. 

http://en.wikipedia.org/wiki/Genetic_recombination
http://en.wikipedia.org/wiki/Antibody
http://en.wikipedia.org/wiki/T_cell_receptor
http://en.wikipedia.org/wiki/Immune_system
https://en.wikipedia.org/wiki/Genetic_recombination
https://en.wikipedia.org/wiki/Nucleotide
https://en.wikipedia.org/wiki/DNA
https://en.wikipedia.org/wiki/DNA_repair
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cells could cause mutations and genomic structural rearrangements associated with 

tumors (68).   In contrast, in yeast, homologous recombination is much more 

frequent than illegitimate recombination, which is rare  (67) (69) (70).  Therefore, 

opinions and statements about integration efficiencies need to be carefully and 

clearly made distinguishing which species is referred to and what type of 

integration event is being described.  In mammalian cells, illegitimate integration, 

the primary concern associated with vaccine contaminants, is a much more 

common event than homologous recombination  (71) (72).  

Indeed, at the 2011 IMFAR meeting, presentations demonstrated that genes 

involved in DSB were differentially expressed in ASD (Courchesne E, oral 

presentation).  Faulty DSB is known to be involved in many diseases (73). DSBs 

occur both in somatic and germ line cells, and can be programmed, such as in 

somatic cells for immunoglubulin hypermutation and class switching, or the result 

of DNA replication or transcription (74). Toxins and chemotherapeutics can be  

inducers of DSBs in somatic cells. In the case of various lymphomas, we know that 

the addition of a toxin or chemotherapeutic induced DSB on top of a programmed 

class switching DSB leads to cancer (75).  In summary, this research reveals that 

the genetic susceptibility of some children to the development of ASD is due to the 

genes involved in DSB being differentially expressed (i.e. not normal).  Together 

with the presence of recombination hotspots in genes that have been associated 

with ASD (discussed below) , these differentially expressed DSB genes constitute 

an underlying predisposition to development of ASD as a result of insertions of 

fetal DNA.  Thus, children with this genetic condition (abnormal DSBs) are 

extremely susceptible to such insertions.   

Meiotic recombination (MR) involves highly regulated pathways of double 

strand break formation and repair.  MR occurs at clustered sites within the human 

genome, termed recombination hotspots, the vast majority of which are located 
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outside of genic regions (76), presumably to reduce the potential for lethal results 

after MR.  The locations of meiotic recombination hotspots in the reference human 

genome were recently mapped  (77). , and the zinc-finger DNA binding protein, 

28
PRDM9, has been demonstrated to bind to a degenerate 13-mer DNA motif 

(CCNCCNTNNCCNC) found at specific locations in the genome which are 

associated with a large percentage of these (78) (79).  Allelic homologous 

recombination (HR) during meiosis drives population diversity, and, beyond 

meiosis, HR has also been shown to increase diversification of immunoglobulin 

genes in somatic cells via the Rag proteins (80), and to repair genomic damage in 

somatic cells.  Recent studies have demonstrated that HR can also play a critical 

role in genetic disorders (81); colocalization of mapped meiotic hotspots and 

disease-causing chromosomal translocations have been demonstrated in mouse 

somatic cells (82).  Interestingly, the presence of the 13-mer motif has been found 

to be associated, not only with meiotic recombination events, but with the common 

mitochondrial deletion and with the disease ichthyosis (79).  Myers et al. have 

found over 25,000 recombination hotspots in the human (77).   Internal work at 

SCPI has identified over 280,000 occurrences of the 13-mer motif in the human 

genome. 

Sound Choice Pharmaceutical Institute (SCPI) has conducted research into 

the overlap of genomic MR hotspots, degenerate 13-mer PRDM9 DNA binding 

motifs and known disease associated genes, focusing on genes published to be 

associated with autism (autism associated genes AAGs).  On the human X 

chromosome, the presence of MR hotspots and 13-mer motifs are enriched in 

genes associated with ASD  (Table I).  Interestingly, sites of MR have been 

demonstrated to be further susceptible to additional DSBs and mutations (83). 

                                                           
28
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Table I :  MR Hotspots containing 13-mer PRDM9 binding motifs are enriched in 

disease associated genes on the X chromosome.  

 

 

 

Table I legend: Lists of disease-associated genes were downloaded from the 

ACGMAP website (Autism Candidate Gene Map Database, 2011) and the AutDB 

website (Autism Database, 2011).  Coordinates for these genes were downloaded 

from the UCSC Human Genome Browser.  Hotspot locations downloaded from 

(77)  Invalid source specified.  from build 34 were updated to human genome 

build 37 with the LiftOver tool from the UCSC browserInvalid source specified..  

An overlaying software was written to automate the overlay of hotspot and autism 

gene locations and to find any hotspots contained wholly or partially within genes. 

Over 350 genes have been associated with ASD. Genomic anomalies include 

common genetic variations (84), changes in chromosomal structure (85), and rare 

mutations   (86). Recently, de novo deletions and duplications have been identified 

in up to 10% of simplex ASD, indicating environmental influences on the genetics 

of ASD (87) (88). 10% may well under-represent de novo mutations as methods 

are limited to detecting large de novo CNVs and do not fully capture smaller 

mutations (89). Furthermore, each specific mutation is found in only a very small 

percent of cases, highlighting the complexity of genomic impacts on ASD and the 

challenge of understanding the de novo mutation process. Network mapping is 

X-Chr # genes

# genes 

containing 13 

mers

# 13 mers 

within 

genes

#13 mers 

per gene

 # genes 

containing  

MR hotspots

# MR 

hotspots 

within genes

# MR hotspots 

per gene

# genes with 13mer 

within a MR hotspot

# 13 mers 

within MR 

hotspots

#13 mers within 

MR hotspot per 

gene

genes 1002 656 4505 4.50 141 337 2.39 112 2242 2.24

autism associated 

genes
38 36 546 14.37 17 89 5.24 16 410 10.79

genes 65% 14% 11%

autism associated 

genes
95% 45% 42%
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revealing downstream links between these diverse genomic mutations and ASD 

phenotype (90), yet we do not understand the process by which diverse genomic 

sites are targeted for mutation.  Altered double strand break formation and repair 

pathways (DSB) may be a commonality among the extremely diverse genetic 

mutations observed in ASD. 

Studies within the past decade have clearly established the rate of in vivo 

genomic integration of large size plasmids
29

 at 5 x 10
-5

.  Ledwith 
(91) injected 

plasmid DNA (>4.9 kB between 100 and 300 micrograms) intramuscularly to mice 

and showed that integration rate measured by PCR
30

 after gel separation of plasmid 

from genomic DNA was 1-8 per 150,000 cells between 6 to 26 weeks after 

injection (0.005% efficiency).  Manam et al (92)  injected between 100 and 160 

micrograms DNA intra-muscularly to mice or 1.1 to 1.4 milligrams 

intramuscularly to guinea pigs and six weeks later detected < 1-8 copies per 

150,000 cells using the same methods as Ledwith et. al.  While the integration 

rates of these large genes and plasmids are low, they are clearly not ‘nil’.  

Moreover, gene therapy studies have shown that supercoiled DNA < 1 kilobases 

long is resistant to DNAse digestion and can be transported to the nuclear region 

more readily than longer DNA (93). 

In contrast to the integration of large DNA gene lengths, integration of short 

DNA fragments has been shown to be much more efficient.  Integration is maximal 

when fragments are between 100 and 1000 base pairs in length  (94) (page 5 figure 2)  

                                                           
29

 a small DNA molecule that is physically separate from, and can replicate 

independently of, chromosomal DNA within a cell. 
30

 Polymerase Chain Reaction (PCR) is a biochemical technology in molecular 

biology to amplify a single or a few copies of a piece of DNA across several orders 

of magnitude, generating thousands to millions of copies of a particular DNA 

sequence. Polymerase Chain Reaction (PCR) 

http://en.wikipedia.org/wiki/DNA
http://en.wikipedia.org/wiki/GDNA
http://en.wikipedia.org/wiki/Molecular_biology
http://en.wikipedia.org/wiki/Molecular_biology
http://en.wikipedia.org/wiki/DNA_replication
http://en.wikipedia.org/wiki/DNA
http://en.wikipedia.org/wiki/DNA_sequence
http://en.wikipedia.org/wiki/DNA_sequence
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(95)  (page 5 figure 2).  In vitro small fragment homologous replacement (SFHR) has 

demonstrated an insertion efficiency between 0.1-10% for DNA fragments ranging 

in size from 100 to 400 base pairs (96)  (97)  (98).  McNeer et. al. have investigated 

the efficiency of small DNA fragment integration following nanoparticle versus 

nucleofection transfection
31

.  McNeer et. al. utilized synthetically produced 50 

base pair nucleotides targeted to the beta-globin gene exon 2 intron 2 transfected 

into human CD34+ stem cells.  They measured between 0.05% and 0.9% 

integration/mutation when they delivered 2.4x10
8  

ssDNA particles using either 

limiting dilution or PCR analysis  (99).  Schleifman, using similar transfection 

methods as McNeer, demonstrated up to a 2.46% in vitro THP-1 and K562 human 

cell lines homologous recombination efficiency which persisted  out to 3 months, 

which was about 10 fold more efficient than DNA alone, putting DNA only 

electroporation incorporation efficiency at about 0.25%  (100).  Using the plaque 

forming assay, which requires specific homologous recombination and is a much 

less sensitive measure than PCR or limiting dilution cloning, Rubnitz and 

Suramani demonstrated using insensitive plaque assays that as little as 14 base 

pairs of sequence homology led to 0.002% homologous recombination efficiency 

(101). 

As another example, Bedayat, et. al. determined the insertional genomic 

frequency in human B lymphocytes carrying a single base pair substitution 

(HPRT1 cells), and quantified efficiencies between 0.1 and 2% for 1-10 million 

DNA fragments per cell between 66 and 107 base pairs in length, aided by 

electroporation
32

.  They also showed that this insertion was species specific in that 

                                                           
31

 Nucleofection refers to electroporation. 
32

   a significant increase in the electrical conductivity and permeability of the cell 

plasma membrane caused by an externally applied electrical field 

http://en.wikipedia.org/wiki/Electrical_conductivity
http://en.wikipedia.org/wiki/Cell_membrane
http://en.wikipedia.org/wiki/Cell_membrane
http://en.wikipedia.org/wiki/Electrical_field
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short DNA fragments of green fluorescent protein gene, not normally found in 

human cells, did not insert  (96).  Another group, Knauert et. al., documented 

genomic integration efficiencies for synthetically produced ssDNA fragments 

between 30 and 69 base pairs in length of approximately 0.01% in CHO cell lines
33

  

(102).While Bedayat, Sangiuolo, Goncz and Knauert (referenced above) used 

small homologous DNA fragments and electroporation, nucleofection or micro-

injection to enhance cellular delivery of the DNA fragments, other investigators 

have successfully integrated DNA fragments derived from digestion
34

 of entire 

mammalian genomes and did not require electroporation or other enhanced 

delivery methods. 

Indeed, efforts to develop gene therapy have documented that short DNA 

fragments can and do insert into a recipient’s genome with an efficiency of up to 

20%, a number that is dramatically larger than nil.  Yakubov et. al. (2007) utilized 

human placental DNA fragments of 200 to 3000 base pairs in length and 

demonstrated spontaneous uptake and insertion into the genome of MCF-7 human 

cell line of 1-4% efficiency, and also demonstrated the species specific nature of 

this genomic incorporation because fragments of salmon sperm DNA did not 

integrate into the human MCF-7 cells (49).  Similarly, Sound Choice 

Pharmaceutical Institute has demonstrated genomic incorporation rates of 0.2 to 

0.6% of recipient genome 24 to 49 hours after addition of DNA fragments of 

approximately 350 base pairs in length to the culture media for U937
35

 or NCCIT
36

 

                                                           
33

  Chinese hamster ovary (CHO) cells 
34

 Describing methods used to fragment the human genome into DNA fragments 

similar in size and composition to those found in the vaccines. 
35

 A human cell line consisting of Lymphoblasts from lung, immature cells which 

typically differentiate to form mature lymphocytes 

https://en.wikipedia.org/wiki/Cellular_differentiation
https://en.wikipedia.org/wiki/Lymphocyte
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cells.  DNA fragment uptake was spontaneous and did not require cell 

permeabilization or transfection  (presented at the International Meeting For 

Autism Research (IMFAR 2012) and poster attachment F).   

Most significantly, small fragments of DNA have also been shown to 

integrate into the genome efficiently in vivo.  Jensen et. al. have successfully 

delivered and integrated small DNA fragments to the mouse liver using tail vein 

injections for administration  (103).  Colosimo also demonstrated 1-10% in vivo 

gene integration of small homologous fragments in 4% of CFTR mutant human 

epithelial cells  (104)  (105).  McNeer et al delivered DNA fragments up to 60 base 

pairs in length to mice by tail vein injection, and demonstrated 0.01 to 0.04% 

genomic integration with DNA alone that was increased to up to 1.2% with triplex 

forming PNA
37

.  Genomic integration was highest in the cells found in the bone 

marrow, spleen and thymus  (106).  Furthermore, using these same techniques, 

McNeer and Schleifman have also demonstrated in vivo targeting efficiencies, 

using systemic intravenous injection, of between 0.05% and 0.43% using deep 

gene sequencing of bone marrow and spleen cells respectively  (106).  This study 

also demonstrated the species specific nature of DNA integration in that mice 

chimeric
38

 for human CD34+
39

 stem cells containing a CCR5 mutation
40

 showed 

                                                                                                                                                                                           
36

 A human cell line established by Shinichi Teshima (National Cancer Institute, 

Tokyo, Japan) in 1985 from a mediastinal mixed germ cell tumor. 
37

 Triplex-forming peptide nucleic acids (PNAs) are powerful gene therapy agents 

that can enhance recombination of short donor DNAs with genomic DNA, leading 

to targeted and specific correction of disease-causing genetic mutations. 
38

  a single organism (usually an animal) that is composed of two or more different 

populations of genetically distinct cells that originated from different zygotes 

involved in sexual reproduction 
39

 The CD34+ is a cell line of Progenitor Cells which contain two main cellular 

subpopulations, hematopoietic and endothelial progenitor cells 

https://en.wikipedia.org/wiki/Organism
https://en.wikipedia.org/wiki/Animal
https://en.wikipedia.org/wiki/Cell_(biology)
https://en.wikipedia.org/wiki/Zygote
https://en.wikipedia.org/wiki/Sexual_reproduction
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uptake of the injected fragment only in the human CD34+ stem cells but not in the 

mouse CD34+ stem cells in these chimeric animals.   

Efficient uptake of short DNA fragments into stem cells was further 

demonstrated by transfer experiments in which lethally irradiated mice were 

rescued by injection of cells from chimeric mice that had integrated a CCR5 short 

DNA fragment.  The rescued mice also carried the CCR5 short DNA fragment 

insertion, demonstrating that insertion into stem cells was efficient and permanent. 

Such high in vivo efficiencies in the spleen and bone marrow may indicate a 

preference for uptake and integration of the ssDNA fragments into stem cells, 

rather than fully differentiated, non-dividing somatic cells.  The efficiency of DNA 

integration into stem cells has also been demonstrated by other investigators.  Chin 

et. al. have observed an excellent efficiency of small fragment DNA integration in 

primary human CD34+ stem cells  (107), and Liu showed an efficiency of small 

DNA fragments overall integration of 1.7% to human CD34+ stem cells in vitro 

(108). 

Observations that stem cells appear to be the highest efficiency target for 

small fragment DNA incorporation are promising for those pursuing gene 

correction therapies, yet ominous as regards concerns for residual DNA in 

biologics.  Preferential incorporation into stem cells provides a route for 

widespread dissemination of any mutation throughout the body, including the brain 

and a continued long term presence of any disruptive mutation as stem cells are 

long lived, self-replicating cells of the body. 
                                                                                                                                                                                           
40

 Cysteine-cysteine chemokine receptor 5 (CCR5) is found in the cell membranes 

of many types of mammalian cells, including nerve cells and white blood cells.  

The role of CCR5 is to allow entry of chemokines into the cell
3
—chemokines are 

involved in signaling the body’s inflammation response to injuries.  The mutation 

renders the receptor inoperable. 

http://creation.com/ccr5delta32-a-very-beneficial-mutation#endRef3
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Furthermore, the efficiency of DNA integration has been demonstrated to be 

enhanced by agents which interfere with lysosomes
41

.  As mentioned previously, 

Chin et. al. demonstrated 0.05% integration efficiency by homologous 

recombination in Chinese Hamster Ovary (CHO) cells with DNA alone, and 

excellent efficiency in primary human CD34+ stem cells  (107).  Efficiency was 

greatly enhanced by the lysomotropic agent chloroquine, which interferes with 

lysosomes and protects DNA from degradation.  Lysomotropic agents include 

choroquine, NH4Cl, MeNH2, alkylamines, and monesin, which can inhibit 

fluorescence dequenching observed at pH 7.4 by reducing the pH in the lysosomes 

which reduces their ability to deal with invasive DNA.  These actions can be 

mimicked as well by Ethylenediaminetetraacetic acid (“EDTA”) and sodium 

nitride (“NaN3”)  (109)  (110)  (111). The Varivax vaccine contains “EDTA” in the 

final product, yet no studies on the stabilizing nature of EDTA for the DNA 

fragments contained in the Varivax vaccine have ever been conducted (Attachment 

B, Varivax package insert page 1 Description section line 14). 

Numerous studies have established the ability of species specific DNA to 

accumulate intracellularly and insert into a host’s genome at an appreciable rate.  

Additional questions thus arise regarding how such an insertion would impact 

neural development or would occur within a cell in the central nervous system, as 

autism spectrum is a neurodevelopmental disorder.  Several plausible mechanisms 

exist, with large bodies of supporting scientific literature.  However, at this point 

we do not know the exact mechanism for how DNA insertion reaches the brain to 
                                                           
41

 Lysosomes are cellular organelles that contain acid hydrolase enzymes that 

break down waste materials and cellular debris, including stray DNA fragments 

etc.   

https://en.wikipedia.org/wiki/Organelle
https://en.wikipedia.org/wiki/Hydrolase
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elicit autism spectrum disorder onset.  Published studies in mice (112) (113) (114) 

(115) (116), anecdotal evidence, publications and oral presentations from autism 

spectrum experts provide support for two distinct potential mechanisms, and it is 

quite possible that delivery of the fetal contaminant insult varies among children, 

with some children affected by de novo mutations to the stem cell common to 

microglial cells and hematopoietic lineage cells (email communications Laurette 

Janak) but other children harboring brain specific mosaic mutations (Courchesne 

E, International Meeting For Autism Research, 2011 oral presentation and  (117)).   

Both of these delivery routes are furthermore amenable to ultimate disease 

induction due either to gene mutations and protein dysfunction or to autoimmune 

attacks as the ultimate culprit.  Genomic insertion into a blood (hematopoietic) 

stem cell would generate somatic microglial cells with altered function, and as the 

microglial cell is a critical immune modulating cell in the central nervous system, 

disrupted functionality through insertion and mutation in this cell would manifest 

itself as an apparent disease with immune dysregulation involvment.  Transport of 

the fetal DNA fragments and retroviral fragments contained in the vaccines 

through the axonal retrograde transport system could result in DNA insertons and 

mutations in the central nervous system brain cells themselves.  The result of DNA 

insertions and mutations could elicit disease based on expression of aberrant 

proteins or to autoimmune attack because of the expression of aberrant proteins by 

the mutated cells. 

Also, fundamentally, exposure of a child to fragments of human fetal 

(primitive) non-self DNA could generate an immune response that would cross-

react with the child’s own DNA, since the contaminating DNA could have sections 

of overlap closely similar to the child’s own DNA.  Lupus is one example of an 

auto-immune disease where the immune attack is targeted towards the person’s 
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own DNA.  Because of this danger. Merck conducted studies to “To assess 

whether these impurities could induce a harmful anti-DNA autoimmune response, 

serum IgG anti-DNA antibody levels were monitored in a cohort of 293 subjects 

who were immunized and boosted with V ARIV AX®. A comparison of anti-DNA 

titers before immunization· and at 6 weeks and 1 year after boost showed no 

sisrnificant chansre in either the average anti-DNA antibody titer or the frequency  

of elevated anti-DNA titers in immunized subjects.”  (13) (page 13).   

Unfortunately, these anti-DNA autoimmunity safety studies were conducted in the 

early 1990s, and during those years children received just two shots containing 

residual human fetal DNA and retroviral fragments; the MMRII and the Varivax.  

Since 2005 Hepatitis A containing vaccines have added additional human fetal 

contaminants to children at around 12 months of age and since 2008 a significant 

percentage of young children have received human fetal DNA contaminants as 

young as 2, 4 and 6 months of age from the Pentacel vaccine.  With the current 

ACIP and statewide vaccination recommendations,  children may be exposed to as 

many as 7 or more fetal DNA contaminated vaccines before they are 2-3 years old.  

While Merck acknowledged the relevance of testing for this response prior to the 

1995 approval of Varivax, we cannot find any evidence that additional testing for 

auto-immune responses has been done as more fetal DNA contaminated vaccines 

were introduced to the vaccination schedule, a fact which makes the dangers of 

anti-DNA autoimmunity greatly amplified. 

Empirical data from studies of leukemia and autism in children with Down 

Syndrome provide further evidence that residual fetal DNA fragments  insert into  

blood stem cells, causing subsequent mutations that lead both to leukemia and to 

autism.  Children with Down Syndrome have been demonstrated to have reduced 

ability to repair DNA damage, particularly DNA damage to stem cells  (118).  This 
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renders them susceptible to agents that would cause double strand breaks or alter 

the genome in any way.  Not only does the fetal DNA present the potential to insert 

into the child’s genome, foreign DNA is also a known method (one of a very few 

established methods) to induce double strand breaks and DNA damage (53)  (table 

3 page 49). In regards to the alternative mechanism of how DNA insertions might 

impact the brain –the potential for direct induced mutations in brain cells - several 

studies and oral presentations have described observed de novo mosaic mutations 

among nerve cells, although this phenomenon is currently grossly understudied  

(Courchesne E, International Meeting For Autism Research, 2011 oral presentation 

and (117)  (119)) .  Recently, Michaelson et. al. have published that genes 

expressed in the brain and additionally that genes associated with ASD are more 

hypermutable than other genes  (120).  Additionally, Sound Choice Pharmaceutical 

Institute has presented several posters on the concentration of hotspots for DNA 

break induction in genes associated with ASD  (IMFAR 2011 and 2012), and the 

presence of these hotspots has been demonstrated to be a predisposition for 

somatic disease inducing mutations  (79)  (83).  Therefore, brain cells and genes 

associated with ASD, like primitive stem cells, appear to have an underlying 

predisposition making them susceptible to agents that would damage or mutate 

cellular DNA.   

In the preceeding paragraph I introduced the concept of ‘hotspots’.  Hotspots 

are sites in the genome where exchange of chromosomal material between the 

maternal and the paternal chromosome occur most readily during meiosis (germ 

cell generation for reproduction); this is called meiotic recombination.  This 

process creates genetic diversity in our offspring, and is beneficial in that sense.  

However, sites in the genome where double strand breaks have occurred, such as 

sites of meiotic recombination, have been shown to be susceptible to subsequent 
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double strand breaks and disease causing mutations have been documented in these 

areas  (83)  (79)  (81).  Similar to the susceptibility of stem cells to take up and 

integrate foreign human DNA into their genomes, an underlying susceptibility for 

mutations has been identified among those genes that have been shown to be 

associated with ASD.  (80)   (78)].  Double strand breaks (DSBs) can lead to 

chromosomal instability and improperly repaired DSBs can lead to human disease. 

Diseases known to be influenced by genomic deletions or insertions include cancer 

(76), hereditary neuropathy [ (76),  mitochondrial syndromes  (77)], ichthyosis (77) 

(121), Nijmegen breakage syndrome (NBS) (122), autism spectrum disorder (123) 

(124), schizophrenia (125) and others.  

To briefly review : faulty DSB repair is known to be involved in many 

diseases, and normal cell biology is associated with DNA breaks in several ways.  

Double strand breaks (DSBs) occur both in somatic and germ line cells, and are 

programmed in germ line cells for meiotic recombination and in somatic B cells 

for immunoglobulin hypermutation and class switching. Additionally, it is 

estimated that there are ~10 DSBs each time the mammalian genome is replicated  

(74), and thousands of single-strand DNA breaks occur in each somatic cell each 

day, and when a replication fork encounters a single-strand break, the fork 

collapses and a DSB is the result.  Toxins and chemotherapeutics are also known 

inducers of DSBs in somatic cells (80).  DSBs can be repaired by various 

pathways, including homologous recombination (HR), non-homologous end-

joining (NHEJ) or single strand annealing (SSA), and each repair pathway is most 

likely a stochastic competition regulated by the availability of protein machinery 

needed for the repair during a particular part of the cell cycle. HR and SSA are 

typically used more often during the S and G2 part of the cell cycle, while NHEJ 

can be used for most of the cell cycle [22].  While repair mechanisms after a DSB 
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normally maintain gene integrity, inappropriate repair can lead to disease.  In the 

case of various lymphomas, it is known that the addition of a toxin or 

chemotherapeutic induced DSB to programmed DSBs for class switching leads to 

the cancer (80).  

Why wouldn’t the contaminating human fetal DNA injected with our 

vaccines be cleared by the presence of DNA digesting enzymes such as DNase?  

Clearance by plasma DNase is unlikely for several reasons : 1) first the 

concentration of plasma DNase is too low to clear the quantities of contaminating 

DNA that are injected, 2) the DNA is likely to be protected from DNase 

degradation because of the presence of chromatin and histones that are also likely 

to come through the manufacturing process into the final vaccine, and 3)  the 

residual fetal DNA may become encapsulated in microsomes that protect the DNA 

from digestion.   

The DNA contaminating our vaccines may be present in a form bound to 

histones and chromatin due to the manufacturing processes used for vaccine 

production, and our measurements, as well as Merck’s reported measurements, of 

the residual DNA levels indicate it is present in a quantity too high for DNase 

digestion.  While unbound or naked DNA can be digested by DNase, the suspected 

quantities and character of the residual DNA makes this an unlikely event.  In vitro 

we know that digestion of DNA requires 1000 times the concentration of DNase 

compared to the DNA in order for complete digestion to occur within a several 

hour time period.  Healthy adults have been measured to have only 26 +/- 9 ng/ml 

of DNase in their plasma. (126),  10 fold less than the amount of contaminating 

DNA per vaccine, and certainly not the required 1000 fold excess to guarantee 

complete DNA digestion.  Also arguing against potential digestion of the residual 

contaminating DNA, plasma contains microvesicles  (127), at a concentration of 5-



 
1749 Dexter Ave N,  Seattle,  WA  98109  206-906-9922 

37 
 

50 ug/ml in healthy individuals (128), 1,000 times the levels of DNase.  These 

microvesicles contain RNA and DNA and stabilize the RNA and DNA. (129).  

One example of surprising nucleotide stability are miRNAs that have been 

demonstrated to be excellent cancer biomarkers.  miRNAs are normally highly 

unstable, however, their stability in the bloodstream is due to their encasement 

inside exosomes, one kind of these microvesicle (128).   Once inside a 

microvesicle, DNA is protected from digestion, no matter whether it is bound or 

unbound.  Additionally, to our knowledge, the concentration of circulating DNase 

in young children has not been measured, and may well be significantly lower than 

adults.  Injected contaminating DNA fragments which will escape DNase digestion 

could then be internalized by cells in the local environment, of particular concern if 

the internalizing cell were to be a stem cell, or be encapsulated and transported to 

the brain either by means of the bloodstream or by means of retrograde axonal 

transport.42 

How might the residual DNA reach the brain of a young child such as VM?  

Vaccination elicits an immune response with its concomitant physiological 

changes and cytokine expression, known to increase permeability across the blood-

brain barrier.  Furthermore, a pre-existing illness would predispose a child for 

diminished blood-brain barrier competence and therefore transport of 

contaminating DNA into the central nervous system.  Alternatively, DNA-

containing microvesicles can be transported retrograde to the brain by motor nerve 

proteins such as kinesin or its homologs, which are known to transport vesicles in 

axons (130).  Even non encapsulated DNA has been shown to be transported by 

kinesin retrograde through nerve axons to reach the central nervous system (131).  

                                                           
42

  See  Oztas, E. Neuron Tracing  published online, 1/31/03  Neuroanatomy.cog 
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Kinesin transports vesicles at about 1 um/sec (132), so contaminant DNA injected 

into an arm or leg muscle could be taken up by the nerve endings and reach a 

child’s brain in a few days or as long as a few weeks.  In the brain, DNA can then 

be incorporated into a brain cell’s DNA by homologous or illegitimate 

recombination.  The human neuron cell cycle length is 8-12 hours, and human cells 

incur 10
6 

base lesions per day. Since the human brain contains 10
10

 -10
11

 neurons, 

the spontaneous homologous recombination rate could be on the order of 1 per 10
6
 

every 8-12 hours (133), a potential rate significant enough to allow illegitimate or 

homologous recombination and subsequent associated de novo mutations  (83)  

(3). 

In concert with the presence of contaminating human DNA of appropriate 

size and sequence, factors which compromise the blood-brain barrier may be 

important determinants of the susceptibility of each individual child to the potential 

adverse effects of contaminating human DNA.  The measles and rubella viruses 

can cross the blood-brain barrier 
43

, so infection with certain viruses can 

compromise the barrier.   Infection, whether viral or bacterial, can lead to 

compromised blood-brain barrier function.  Infection status, in the absence of a 

blood test, could be indicated by surrogate measurements such as body 

temperature, presence of runny nose, stomach or intestinal upset, loose stools, or 

lethargy.   Additionally, an immune response to the contaminating DNA can elicit 

an inflammatory response, also demonstrated to compromise the blood brain 

barrier.   Studies have shown that DNA can elicit immune responses either as 

simple double stranded DNA (134), due to its methylation status (135), or as DNA 

bound to proteins (136).  While there have been studies that have tried to address 

                                                           
43

 http://immunopaedia.org.za/fileadmin/pdf/Measles_virus_28Nov11.pdf, 
http://www.betterhealth.vic.gov.au/bhcv2/bhcarticles.nsf/pages/Viral_encephalitis 

http://immunopaedia.org.za/fileadmin/pdf/Measles_virus_28Nov11.pdf
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infection status at the time of vaccination, these studies have, however, been too 

small to yield meaningful results (137) (138) .  Unfortunately, the large, published 

population studies regarding autism have not discussed each child’s infection 

status immediately prior to or after vaccination.  These data may be critical to 

understanding why some children might be affected, but not others. 

Although human gene therapy by intramuscular injection is still not in 

common use, studies in rats and mice have shown retrograde axon transport of 

intramuscularly injected DNA resulting in gene expression in the central nervous 

system or brain tissue (139)  (140)  (141)  (142)  (143)  (144)    Additionally, 

multiple studies have demonstrated transynaptic transport 
44

 of nucleic acids 

retrograde to the central nervous system or the brain.  In other words, nucleic acids 

taken up by nerve endings in the periphery of the body can be transported back up 

into the central nervous system and delivered across more than one nerve cell, 

ultimately being transported into the brain  (145)  (146)  (147) .  As an example, in 

one of the cited references, transganglionic transport was demonstrated using 

nucleic acid expression of beta-galactosidase after injection into the tongue muscle 

of mice and expression was observed in the hypoglossal nucleus demonstrating 

retrograde transport, and also in the trigeminal tract and nucleus solitarus, 

indicating transynpatic transport of the nucleic acid once retrograde transport had 

occurred   (148).   

While infants were once thought to be born with the total number of nerve 

cells that they will have through life,  we know now that cell death and 

                                                           
44

 retrograde transport within axons and dendrites of nerve cells, Schwab, M.E. et 
al.,  Retrograde axonal and transsynaptic transport of macromolecules: 
Physiological and pathophysiological importance,  Agents and Actions September 

1977, Volume 7, Issue 3, pp 361-368. 

http://link.springer.com/journal/11
http://link.springer.com/journal/11/7/3/page/1
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replacement occur throughout post-natal life at a measureable level of 

approximately 0.002%, similar to the heart.  Recent research has shown that 

potential ongoing neurogenesis occurs in the hippocampal region and the dentate 

gyrus (149) (150). With 100 billion nerve cells in the human brain, taking into 

account that turn-over takes less than 24 hours, we can estimate that 2 million 

replacement nerve cells are made each day.  Furthermore, in addition to normal 

nerve cell death and replacement after birth, new glial cells are rapidly produced, 

new neuron synapse formation (cell-to-cell contact) continues to occur as we learn 

new things, pruning of unnecessary synapses continues for the first few years of 

life, and dendrite growth actively continues.  Interestingly, imaging experiments of 

the brains of autistic children has shown abnormalities in hippocampal region nd 

the dentate gyrus where ongoing nerve cell formation has been measured (151).  

Regressive autism could be triggered by retrograde transport and DNA insertion 

into a nerve cell in the thalamus, the dentate gyrus, the hippocampal region or into 

an astrocyte.  Nervous system glial cells are critical for normal nerve cell function 

and communication and multiple sclerosis is one disease known to have disturbed 

glial cell function as one of the etiologies.  In addition to the potential for DNA 

insertion to occur during new nerve cell generation, the ongoing base lesion repair 

process, mentioned previously, presents the opportunity for DNA insertions and 

mutations to disrupt synapse formation, as protein translation processes (152) may 

be disrupted  by DNA insertion during base-lesion repair in a non-dividing cell. 

We know that a few malfunctioning cells can result in the failure of an entire 

organ.  For example, in animals and in humans, apoptosis at a level as low as 

0.025% (control is 0.002%) leads to heart failure. (153)  This is an accumulated 

heart cell death as low as 250,000 cells, from a normal heart with 2,000,000,000 

(0.0125% of the total cell number) leading to heart failure and death.  (154) .   
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Scientists interested in gene therapy have already demonstrated that in cell culture, 

spontaneous genomic incorporation of DNA fragments of 500 bp has an efficiency 

of 4% per hour.  The smaller DNA fragments in vaccines should be taken up even 

more efficiently, and we can estimate that of the more than 40,000,000 human 

DNA fragments per vaccine, 1.6 million would be efficiently incorporated by cells 

within one hour of injection, and 8,000,000 fragments incorporated within 5 hours 

after injection  (39).   

 

MUTATIONS 

Not only can small DNA fragments efficiently insert into the recipient’s 

genome, they have also been shown to be involved in de novo mutations and 

genomic instability  (53)  (155)  (156)  (157).  Indeed, the FDA in their “Guidance 

for Industry: Considerations for Plasmid DNA Vaccines for Infectious Disease 

Indications” states in section V.G. Biodistribution, Persistence, and Integration 

Analysis that “Theoretical concerns regarding DNA integration include the risk of 

tumorigenisis if insertion reduces the activity of a tumor suppressor or increases 

the activity of an oncogene. In addition, DNA integration may result in 

chromosomal instability through the induction of chromosomal breaks or 

rearrangements.”  (158).  Complicating the field of trying to document small 

fragment DNA insertions in children who receive contaminated vaccines and 

suffer an encephalopathy as a result is the fact that DNA fragments can insert into 

a genome, induce subsequent mutations and then be excised from the genome, 

leaving the mutations behind.  During the 1999 FDA workshop, this phenomenon 

was also discussed, particularly the observation that DNA can insert into a 

genome, cause mutations upstream or downstream of that insertion and then be 

excised from the genome, a phenomenon termed Hit-and-Run (7) (attachment A 
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pages 61-75).  The ability of exogenous DNA to ‘Hit-and-Run’ presents a complex 

problem of identifying DNA insertions associated with mutations, making access 

to databases such as the VSD for rigorous retrospective epidemiologic analysis 

more important.  Despite the complexities of measuring genomic insertions 

because of this ‘Hit-and-Run’ phenomenon (which is mediated by DNA patrolling 

enzymes active constantly in every cell), insertions have indeed been documented 

in children with simplex autism.  

Indeed, whole exome sequencing 
i
 of DNA isolated from the peripheral 

blood of 20 children with autism spectrum disorder has identified non-inherited 

insertions and deletions in every sample examined  (159).  The exome is the 

portion of the DNA that codes for protein products and includes exons and their 

splice sites.  Addition of a further 189 whole exome sequencing samples from 

children with ASD and their unaffected parents as well as 50 unaffected siblings 

demonstrated that 60% of the children had severe de novo genomic changes 

consisting of copy number variations, single nucleotide mutations and 

insertions/deletions  (160).  Particularly intriguing,  in the O’Roak 2011 and 2012 

publications, 806 rare insertions/deletions (indels) were documented in 189 ASD 

subjects (100%), and 18 of the total 209 (9%) children with an ASD had de novo 

indels in their exomes, while their unaffected siblings had 0 (0%) de novo indels  

(160) (supplementary Table 2).  Of the 18 de novo indels, 16 led to truncated 

proteins, a severe genomic disruption event.  Insertions/deletions are known to 

cause subsequent additional mutations (3) and therefore, this observation requires 

further studies to determine the DNA source for the de novo insertions and whether 

the DNA fragments contained in childhood vaccines may provide the DNA 

documented in de novo insertions. 



 
1749 Dexter Ave N,  Seattle,  WA  98109  206-906-9922 

43 
 

Whole exome sequencing covers between 1% to 1.5% of the entire genome 

if 100% coverage of exomes is achieved.  Typically coverage ranges from 35-93% 

using this sequencing technique.  While exons are estimated to contain 

approximately 85% of inherited disease causing mutations (161)  (162), 80% of the 

entire genome is biochemically active and between 8-20% of the genome codes for 

regulatory regions that modulate transcription of exon coding regions  (163).  

Accordingly, a disruptive mutation in up to 20% of the genome could be expected 

to have a phenotypic functional effect.  Indeed, in a meta-analysis of 7,000 viral 

insertions from various clinical trials, Deichman et. al. demonstrated that viral 

insertion led to a leukemic event not through direct mutagenesis primarily but 

through insertions in non-exomic sites that modulated gene transcription rate and 

activity  (57) (page 7 of 9, second column, paragraph 1), and as reviewed by 

Williams and Baum, retroviruses are known to upregulate genes over distances a 

long as 10 kilobases or more  (56).   

We now know that contained within what has been called the ‘non-protein’ 

coding region of the human genome (the ‘non-protein’ coding region comprises 

98% of the entire genetic code) are regions with potential functional roles. These 

regions include microRNAs (approximately 20 base pairs in length) and at least 

5000 ultraconserved regions that are approximately 100 base pairs in length (164).  

There have been found to be as many as 2700 novel transcription starts in the 

30Mb regions studied by the ENCODE project (165).  MicroRNAs have been 

shown to be involved in gene regulation (166), (167), and some of the 

ultraconserved regions are located near regulatory sequences and are suspected of 

having regulatory functions. Coincidentally, a recent study has shown that some 

microRNAs that are dysregulated in the brains of autistic subjects are microRNAs 

that are involved in regulation of genes that have been implicated in autism (168)
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 Therefore, exome sequencing most likely significantly underestimates the 

number of deleterious mutations present.  While O’Roak et. al. detected de novo 

deleterious genomic changes in 60% of children with ASD who have no affected 

siblings (called simplex ASD), had they sequenced the entire genome rather than 

merely the exomes, most likely they could have detected multiple deleterious 

genomic changes in all of the children tested.  Simplex ASD accounts for 

approximately 75% of the cases of ASD, while 25% have an affected sibling.  

Multiple additional publications have demonstrated the presence of hundreds of 

non-inherited, diverse mutations in the DNA of children with autism spectrum 

disorder  (169)  (170),  (171),  (172),  (173),  (160),  (90).   

 

 

CONCLUSION 
 

 The dangers of residual human diploid DNA and retroviral fragments are an 

unstudied risk to vaccine recipients, and yet, the overwhelming body of scientific 

literature demonstrates the high likelihood of auto-immune and/or insertional 

mutagenesis dangers from these contaminants.  Without doubt, this is an issue that 

cries out for serious scientific and epidemiological investigation.  However, for our 

purposes here, there can be no question that this is a plausible  means by which the 

defect in these vaccines creates a well understood risk of doing significant damage 

to the human genome causing damage to the functionality of nerve cells and 

others.  Thus, the vaccine can do the kind of damage seen in VJM and every other 

child who’s parents have asserted this theory of causation.  Combined with the 

results of our epidemiological study to date, it is more likely than not that the 

introduction of vaccines contaminated with human residuals, including DNA and 

retroviruses, is the environmental factor described by McDonald, et al, of the 
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Environmental Protection Agency in “Timing of Increased Autistic Disorder 

Cumulative Incidence”, Ex. 27, as these vaccines have widespread exposure in 

developed countries.  Their introduction or increase in dosage matches the timing 

of the epidemic and each increase in the rate of onset.  There is a dose-response 

relationship.  The above described toxic mechanisms that could affect early human 

development exist everywhere the vaccine is administered; providing a universal 

environmental trigger, absent prior to the autism epidemic, demonstrating a dose-

response effect, and having established pathologic mechanism of action.   Ex. 27, 

pp. 2115-2116.   

 Experiments showing the efficiency of genetic insertions and the rapidity 

with which insertion can occur after introduction of DNA into the body establish 

that the damage to a cell is nearly immediate.  But only when the DNA gets into 

the brain would there be a significant effect or any clinical manifestation of the 

type of injury VJM manifests.  If the Blood Brain Barrier has been disrupted, DNA 

insertion in a critical site could be relatively rapid, and it would be a week or two 

before initial symptoms of malfunction could be expected.  If the DNA moves by 

retrograde transport into the brain, the symptoms would take significantly longer to 

manifest.  If the DNA affects a stem cell in the periphery which becomes a glia 

cell, the onset of symptoms could take years.  Thus, here VJM’s onset of 

symptoms within weeks is consistent with the time line experiments have 

established as his initial reaction was extreme fatigue, a symptom of an immune 

reaction to the vaccination which more likely than not made the blood brain barrier 

permeable
45

 facilitation direct transport of the DNA into the brain.  
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