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Abstract

Recent studies by Kevin McKernan, a leading expert in sequencing methods for
DNA and RNA, have revealed that batches of the modified mRNA vaccines pro-
duced by both Pfizer and Moderna contain a high proportion of contaminating
bacterial DNA. In all, the DNA accounts for up to 20-35% of the nucleic acids
contained in each of the vaccine batches. These alarmingly high concentra-
tions far exceed the levels deemed safe by standard-setting organizations such
as the European Medicines Agency (EMA). This document summarizes the ev-
idence of that DNA contamination and discusses what possible health risks it
implies to the recipients of the vaccines.

1 The role of DNA in the manufacture of mRNA vaccines

1.1 General background. Most readers will be aware that

1. the synthetic RNAs contained in the COVID-19 mRNA vaccines encode the SARS-

CoV-2 spike protein;

2. in living mammalian cells, the instructions for building a given protein molecule

are stored as a gene within the DNA inside the nucleus;

3. to build a given protein molecule, the cell first transcribes its gene into RNA

and modifies the two ends of this molecule to form messenger RNA (mRNA).

The mRNA is then transported from the nucleus to the cytoplasm, where it

induces the cell’s protein factories—the ribosomes—to translate the mRNA’s

nucleotide sequence into the corresponding amino acid sequence and assemble

the protein.

1.2 Steps in the manufacture of mRNA vaccines. Since the spike protein is a large

molecule, so is the mRNA which encodes it. The total chemical synthesis of large

mRNA molecules is not practical at scale. Therefore, in order to obtain the mRNA

molecule encoding spike, the process by which cells produce their own mRNAs is

mimicked in vitro. This involves the following steps:
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1. A DNA copy of the gene for the spike protein is inserted into a bacterial plas-

mid. This is a ring-shaped, double-stranded DNA molecule which can exist in a

bacterial cell independently of the cell’s own chromosomal DNA, and which can

also be copied and passed on to both daughter cells when that cell divides.

2. The recombinant (artificial) plasmid carrying the spike protein gene is intro-

duced into a cell of the bacterial species Escherichia coli (E. coli ). Since E. coli

cells divide very rapidly, this one cell can within a short time be grown up to a

very large number of cells. Each of these progeny cells will contain their own

inherited copies of the plasmid, and therefore of the spike protein gene.

While there is a certain chance of the plasmid being lost from some of the

offspring during successive cell divisions, we can enforce its maintenance by

giving it a selectable marker, which ensures that only those cells which retain

the plasmid will survive. With the plasmids used by both Pfizer and Moderna,

this selection marker is a gene which endows the host cells with resistance to

the antibiotic kanamycin. To apply the selection, the bacteria are simply grown

in the presence of kanamycin.

3. After growing up a sufficient number of bacterial cells in a nutrient broth con-

taining kanamycin, these cells are broken up and the plasmid DNA is purified

from the other bacterial cell components.

4. The ring-shaped plasmid molecules are converted to linear form using a re-

striction enzyme, which cleaves both strands of the DNA molecule at a specific,

unique site which is located downstream of the spike protein gene. This step

is needed to prevent the formation of RNA molecules that are overly long and

might have undesired effects in vivo.

The linearized DNA molecules can be purified from remaining circular ones,

but in what manner and how efficiently this may be done in the production of

Pfizer’s and Moderna’s vaccines is not public knowledge.

5. An RNA polymerase is used, in the presence of the necessary nucleoside build-

ing blocks and cofactors, to copy the spike protein gene from the DNA version

on the linearized plasmid into the mRNA version. Both Pfizer and Moderna

employ the T7 RNA polymerase, which is derived from the eponymous bacte-

riophage. This enzyme binds to a cognate promoter sequence likewise derived

from T7 that has been engineered into the plasmid upstream of the gene for the

spike protein. This interaction between polymerase and promoter initiates the

transcription.

At this stage, the synthetic nucleoside N-methyl-pseudouridine (mψU) is incor-

porated into the artificial RNA instead of the natural uridine nucleoside. When

delivered in the form of a vaccine, RNA modified in this manner is less stimu-

latory to the innate immune system than is RNA containing the natural uridine.

It is also more efficiently translated into protein, and under certain conditions
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more resistant to degradation [1]. Both Pfizer’s and Moderna’s mRNA vaccines

contain mψU instead of uridine.

6. The two ends of each RNA molecule are coupled enzymatically to certain moi-

eties that are also found at these positions within natural mammalian mRNAs,

and which enhance its biological activity and stability in vivo.

This steps provide a functional mRNA which is capable of instructing the cells’

ribosomes to produce the spike protein. However, at this stage the product is not

yet pure—all of the bacterially derived template DNA is still present. The latter

should not be included in the final drug product, because it poses health risks to

the recipients (see Section 4). To get rid of this DNA, another enzyme called DNase

is added. This should break up the DNA into smaller fragments, which can then be

removed from the much larger RNA molecules by filtration and other purification

techniques. In the final step, the mRNA is combined with a lipid mixture in order

to package it into lipid nanoparticles (LNPs), which induce human cells to take up

the mRNA molecule and to make the spike protein.

2 What did we know previously about the DNA contamination problem?

In a nutshell, very little. The FDA’s assessment reports on both vaccines [2, 3] do

not mention the issue at all. The European Medicines Agency (EMA) assessment

report on the Pfizer vaccine mentions that “The robustness of the DNase digestion

step is not considered comprehensively demonstrated” [4, p. 17]. Similar language

is used in the EMA report on the Moderna vaccine [5, p. 19f]. However, based on

this sparse information alone, it is impossible to say whether the problem was

considered serious, and what remedies were required by the regulator, if any.

3 Independent evidence about DNA contamination of mRNA products

As of April 3, 2023, Kevin McKernan has described his recent findings in three ar-

ticles on his Substack site [6–8]. The experiments described in the first two reports

were carried out on samples of newly introduced “bivalent” vaccines from Pfizer

and Moderna. These preparations resemble the previous “monovalent” ones in

their chemical composition, i.e. they should contain highly pure mRNA, complexed

with a mixture of lipid (fat-like) molecules into mRNA/lipid nanoparticles. The only

difference between the two varieties is that the bivalent vaccines contain a mixture

of two mRNAs encoding two antigenic variants of the spike protein. This has no

bearing on the technical problem of DNA contamination as such. We note, however,

that the extent of DNA contamination may vary between production batches, and

that only a small number of batches has so far been characterized in this regard.

3.1 McKernan’s first report. In an initial study [6], McKernan characterized both

the RNA and the DNA contained in the mRNA vaccines.
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3.1.1 Extraction and direct characterization of nucleic acids from the vaccines.

The first step consisted in stripping away the lipids in order to obtain the pure nu-

cleic acids. The solvent-based method that he used does not discriminate between

DNA and RNA—if both are present, both will be recovered. The extracted nucleic

acids were separated according to size. This revealed not only the expected regular,

full-length spike mRNA species, but also smaller fragments, which had been noted

previously both by the regulators and in work published by one of the manufactur-

ers [9]. More surprisingly, RNA species larger than the full-length mRNA were also

found. These species remain uncharacterized.

3.1.2 Amplification of the extracted nucleic acids. As a preparatory step for de-

termining the exact nucleotide sequences of the extracted nucleic acids, they were

amplified by PCR methods. In the case of the RNA, PCR was preceded by reverse

transcription into DNA using a dedicated enzyme (reverse transcriptase). Since this

study’s primary goal was to study the RNA rather than the DNA, this amplification

step was biased against DNA through the addition of actinomycin D, which under

the given experimental conditions selectively inhibits DNA synthesis. Accordingly,

relatively low amounts of DNA were recovered in the amplified sample. Neverthe-

less, in case of the Pfizer vaccine, the amount of DNA determined to be present

already exceeded EMA’s arbitrarily decided limit for the maximal permissible pro-

portion of DNA per RNA.

3.1.3 DNA sequencing results. With both Pfizer’s and Moderna’s products, DNA

sequences of complete DNA plasmids were obtained, although some ambiguity

remained in the case of the Moderna plasmids. The features of the plasmid se-

quences will therefore be discussed in connection with McKernan’s second study,

which used more and more pure DNA for sequencing and therefore provided more

reliable results.

3.2 McKernan’s second report. The second study [7] focused on quantifying and

characterizing the DNA contamination that was qualitatively detected in the first

one.

3.2.1 Plasmid DNA contained in the mRNA vaccines is competent to propagate

in bacterial cells. In the first experiment, it was determined whether the plasmid

DNA whose presence had been inferred from the previous sequencing results is

indeed biologically functional, to the extent that it can be introduced into and per-

sist within bacterial cells. To this end, nucleic acids were again extracted from the

vaccine samples. These nucleic acids were mixed with a suspension of E. coli cells

that had been rendered competent for DNA uptake.

After inducing these cells to take up the DNA and giving them some time to

recover, they were spread onto Petri dishes filled with solidified growth medium

containing kanamycin. As noted earlier, kanamycin will kill any E. coli cells that

do not contain a resistance gene to it. Therefore, the observed growth of bacterial
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colonies on those Petri dishes confirmed that some cells had indeed acquired resis-

tance to kanamycin by taking up and propagating the plasmids. This was observed

with both the Pfizer and the Moderna vaccine samples.

In this context, we should note that only circular plasmid molecules, but not

linearized ones, can be efficiently introduced into bacterial cells. The success of this

experiment therefore suggests that some of the plasmid molecules had escaped

the linearization step (step 4 in Section 1.2) and made it all the way through the

production process in the circular form which exists in bacterial cells. On the other

hand, since the number of bacterial colonies observed in this experiment was not

high, it is likely that most of the DNA had indeed been linearized. Because the

biological hazards of foreign DNA within our own body may vary depending on

whether it is linear or circular, the likely presence of both forms in the vaccines

is worth noting. The exact proportions of circular and linear DNA in the mixtures

remain to be determined.

3.2.2 The abundance of contaminating DNA. The second major finding of this

study is the quantitation by PCR of both DNA and mRNA contained in the vaccine

samples. As you may be aware, in a PCR reaction, a chosen segment of a nucleic

acid sequence is reduplicated by enzymatic synthesis in several successive reac-

tion cycles. From the number of cycles (or doublings) necessary to reach a certain

threshold concentration, we can calculate how many copies of the target sequence

were present at the outset.

In these experiments, the chosen experimental format was multiplex PCR, i.e.

two target sequences were amplified in a single reaction mixture. One of these

targets was within the spike protein gene, and it thus should be present both on

the plasmid DNA molecules and on the spike mRNA molecules transcribed from

them. In order to include the mRNA molecules in this amplification, PCR was again

preceded by reverse transcription.

The other target sequence was within the kanamycin resistance gene, which

should be present only on the plasmid DNA. By comparing the number of cycles

required for each of the two targets to cross the threshold, it was determined that

up to 35% of the total nucleic acid contained in the vaccines is in fact DNA. For

comparison, the EMA has stipulated that DNA should not amount to more than

0.033% of the total nucleic acids.

3.2.3 Determination of plasmid DNA sequences. The plasmids that had origi-

nally been contained in the vaccines and then been introduced into bacterial cells

(see Section 3.2.1) were again isolated from those bacterial cultures, and their com-

plete DNA sequences were determined. Such sequences were provided in full in

McKernan’s first study [6], but he indicated that he was still working on corrobo-

rating and refining the sequencing data. Meanwhile, the functional features of the

plasmid DNA found in the Pfizer vaccine samples are shown in Figure 1. They will

be discussed in connection with the risk assessment.
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Figure 1 Map of the plasmid DNA contained in one of the bivalent Pfizer vaccine vials.
Functional features are inferred from the experimentally determined DNA sequence. The
gene encoding the spike protein (red), whose transcription is driven by the T7 promoter,
accounts for about half of the total DNA sequence. The “NeoR/KanR” gene (light green)
encodes a protein that will render bacterial cells resistant to kanamycin or neomycin, or
human cells resistant to the related antibiotic G418. The yellow sequence labelled “ori” is
the bacterial origin of replication; it will cause copies of the plasmid to be made within
the bacterial cell. The SV40-derived elements at the top left can induce expression of G418
resistance in human cells, and they also include an origin of replication that may cause
propagation of the plasmid in human cells. They are absent in Moderna’s plasmids, which
are otherwise similar to Pfizer’s. See text for further details. Figure adapted from [7].

3.3 McKernan’s third report. In his thus far latest report, McKernan examined

eight vials of an earlier batch of the Pfizer vaccine using the quantitative PCR

method described above. The DNA content in this case was markedly lower than

with the bivalent vaccine samples, but still exceeded the EMA limit by a factor of

18-70 [8].

4 Risk assessment

We must assume that the recombinant DNA found in the mRNA vaccines can be in-

troduced into the cells of our body, and that this will be aided by the lipid nanopar-
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ticles, just as is the case with the mRNA itself. This poses several different kinds

of health risks.

4.1 Extended duration of spike protein expression. One key argument that is

regularly used in order to promote the perception of mRNA vaccine safety is that

mRNA is short-lived in vivo, and that the expression of the encoded antigen will

therefore be of short duration also. For example, the EMA assessment report on the

Pfizer vaccine states, with respect to animal experiments on a model vaccine that

were accepted en lieu of proper studies on the actual COVID-19 vaccine [4, p. 46]:

As expected with an mRNA product, the luciferase expression was transient

. . . The signal decreased slowly during the first 72 hours and after 6 and 9

days the signals were further weakened to approximately levels of 18 and 7

times the signals obtained from animals injected with buffer control.

These findings seem to agree with two in vitro studies that compared the dura-

tion of protein expression between messenger RNA species, which were identical in

sequence but contained uridine or mψU, respectively; as noted above, the latter is

also present in the Pfizer and Moderna mRNA vaccines. In both studies [1, 10], the

mψU-modified RNA species induced significantly higher levels of protein expres-

sion, yet nevertheless this elevated expression decreased with a half-life similar to

that of the unmodified RNA. None of the half-lives which can be inferred from the

data in either study exceeds 4.5 days.

It is, however, clear from multiple studies on vaccinated individuals that both

the spike protein itself and nucleic acids encoding it can be detected, in the blood-

stream and in various organs, for weeks and even months after the injection [11–

15]. This discrepancy between in vitro and in vivo studies has so far been difficult

to understand. The high levels of residual plasmid DNA in the vaccines detected

by McKernan now suggest a plausible explanation.

For the bacterial plasmid DNA to support prolonged expression of the spike

protein, two conditions must be fulfilled:

1. the plasmid DNA must persist inside our body cells, and

2. the spike protein gene on that plasmid must be transcribed into mRNA by our

own cellular RNA polymerase II.

While we do not yet have any direct experimental data on Pfizer’s and Moderna’s

spike expression plasmids, precedent suggests that indeed both of these require-

ments are met. Recombinant plasmids expressing coagulation factor IX have been

found to persist in the liver cells of experimental animals at stable levels for up

to 1.5 years [16, 17], which was the entire duration of the experiment. One might

object that the plasmids used in these studies were circular, whereas most of the

plasmid DNA contained in the mRNA vaccines is probably in the linear form (see

Section 1.2). In response, we note that, firstly, some circular plasmid DNA likely re-

mains (see Section 3.2.1), and secondly that recombinant viral DNA has been shown

7



to persist in linear form within animals for equally long periods of time [18], which

suggests that the same can occur with plasmid DNA.

In the cited studies [16, 17], the gene encoding the protein of interest (factor

IX) had been under the control of a mammalian promoter, and indeed the factor IX

protein was expressed at stable levels throughout. In contrast, the spike protein

gene contained in Pfizer’s and Moderna’s expression plasmids is under the control

of a T7 bacteriophage promoter. We cannot assume a priori that this promoter will

function in the absence of its cognate T7 RNA polymerase. It has, however, been

experimentally confirmed that indeed the T7 promoter also binds the cellular RNA

polymerase II and causes protein expression in mammalian cells [19].

In summary, the possibility that the observed long-lasting expression of spike

protein is caused by the plasmid DNA contained in the mRNA vaccines must be

taken seriously. Prolonged persistence of spike protein mRNA and its expres-

sion after vaccination, detected in biopsies and autopsies, has been unambiguously

linked to serious harm [14, 20], which is most likely mediated by immune attack

on the cells expressing this foreign antigen. The omission of the corresponding

experimental studies at the stage of preclinical trials, in conjunction with the scale

of this contamination, creates an altogether unacceptable safety risk.

4.2 Risks associated with SV40-derived regulatory DNA sequences. One feature

that was identified by McKernan on Pfizer’s but not on Moderna’s expression plas-

mids [6] is a promoter derived from the SV40 virus, which belongs to the polyoma

family (see Section 4.2). This promoter is located upstream of the kanamycin re-

sistance gene; and since it is active in mammalian cells, the protein encoded by

this resistance gene will be expressed in any cell containing this DNA. Like the

spike protein, this protein is a foreign antigen, and it, too, may therefore trigger an

immune attack on the cells expressing it.

The SV40 promoter also includes an internal origin of replication that can po-

tentially cause copies of the plasmid to be made inside mammalian cells [21]. This

will require the presence of the viral large T antigen, a protein which directly rec-

ognizes this origin and then initiates the replication of the DNA molecule. This

protein is not encoded by the plasmid, nor is it normally present in our body cells,

but it might be supplied by either the SV40 virus itself or by a related polyoma

virus. A minority of the human population is latently infected with SV40, and such

latent infection is associated with some malignant and non-malignant diseases [22].

Should a copy of the Pfizer plasmid be taken up into a cell harboring SV40, then

additional copies of it might indeed be formed.

Two related polyoma viruses that are much more widespread in the human

population are the BK and the JC virus [23, 24]. The JC large T antigen is apparently

less effective in conjunction with the SV40 origin than is SV40’s own protein [25],

but the replication of Pfizer’s plasmid in cells latently infected with JC or BK viruses

can nevertheless not be ruled out. Additional copies of the plasmid generated in
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this manner would amplify all of the other risks discussed in this section, with the

possible exception of non-specific inflammation (see Section 4.4).

4.3 Genomic insertion of the plasmid DNA. The scenarios discussed so far all

involve the independent episomal persistence of the plasmid DNA; it will be present

near the chromosomes (within in the cell nucleus), but it will not have become an

integral part of any of them. Such independent, non-replicating plasmid molecules

will tend to be lost during cell division [26]. However, as we will see, in some cases a

plasmid molecule may indeed be integrated into one of its host cell’s chromosomes,

and it will then be inherited by all descendants of that cell.

Chromosomal integration is one form of “genotoxicity”, i.e. toxicity which causes

genetic damage. With respect to the possibility of such effects, the EMA assessment

report on the Pfizer mRNA vaccine notes succinctly [4, p. 50]:

No genotoxicity studies have been provided. This is acceptable as the compo-

nents of the vaccine formulation are lipids and RNA that are not expected to

have genotoxic potential.

Apparently, EMA’s experts were assuming that RNA in general will not affect

the integrity of the host cell genome. This view is incorrect, and the first evidence

to prove it so has recently celebrated its fiftieth anniversary [27]. However, the

detection of copious amounts of plasmid DNA in both manufacturers’ vaccines

now obviates the need to make that case. Surely even EMA’s scientists will be aware

that this DNA may be integrated into the genome of human host cells. No specific

sequence features are necessary for such integration to occur, and accordingly it

has been observed alike with the DNA of mammalian viruses, bacteriophages, and

plasmids [28]. It is worth noting that such insertions can occur in random locations

of the genome, but genes which are being actively expressed by the cell are more

commonly affected [29].

The stable chromosomal integration of a bacterial plasmid into the chromoso-

mal DNA of mammalian cells was demonstrated as early as 1982 [30]. The plasmid

in question shares multiple features with those used in the production of Mod-

erna’s and Pfizer’s mRNA vaccines. The introduction of foreign or modified genes

into mammalian cells using this and similar techniques has since become common-

place in experimental research and in biotechnology. The methodology is referred

to as transfection, and organisms modified in this manner as transgenic. We note

that stable integration can occur with both linear and circular plasmid DNA [31].

In this context, we should also consider the study previously published by Aldén

et al. [32], who detected DNA copies of the spike protein gene in a human liver cell

line after these cells had been exposed to the Pfizer mRNA vaccine. Based on the

assumption that the vaccine contained essentially pure mRNA but not DNA, they

took this observation as evidence that the synthetic mRNA had undergone reverse

transcription within those cells. Their interpretation is plausible, because such

reverse transcription is known to occur in principle, and it has previously been
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reported in cells of patients infected with the SARS-CoV-2 virus [33]. However,

in light of McKernan’s discovery that Pfizer vaccine vials may contain substantial

amounts of DNA, it seems equally possible that the observations by Aldén et al.

indicated simply the cellular uptake of this DNA. Either way, however, their findings

indicate the presence of spike-encoding DNA within those cells, which indicates a

risk of genomic insertion.

4.3.1 Genomic insertion in gene therapy using retroviral vectors. In proper gene

therapy, chromosomal integration is often desired since it will correct the gene de-

fect in question in a lasting manner. To this end, special DNA vectors have been

developed which have a greatly increased propensity to undergo such integration.

These vectors are derived from retroviruses, whose entire survival strategy is based

on genomic integration. It turns out, however, that integration, when it occurs at

the wrong place within the genome, frequently induces malignant diseases, espe-

cially leukemia [34]. This is indeed so common that it has prevented the widespread

adoption of gene therapy, even in diseases for which all other therapeutic options

are likewise fraught with very grave risks. A good example is adenosine deaminase

deficiency, a metabolic disease which wipes out the lymphocytes and thus causes

severe combined immune deficiency (SCID), a condition which without treatment

is always fatal during infancy. This disease is in principle a very suitable target

for gene therapy, yet a bone marrow transplant from a matched and related donor

remains the preferred therapeutic option, due to the grave risk of gene therapy-

induced malignancies [35].

4.3.2 How does genomic insertion cause malignancies? Our genome contains

multiple genes which may give rise to cancer if their expression level—the rate

at which mRNA and protein molecules are synthesized from them—is either too

low or too high. A foreign DNA molecule may perchance insert directly into such

a gene and knock it out altogether, or it may insert next to it, and a strong pro-

moter present on that foreign DNA may cause excessive expression of the gene in

question. Additionally, it has been observed that insertion events can also cause

genome-wide changes in DNA methylation, which will affect the expression levels

of many genes; and some of these changes may contribute to the induction of ma-

lignancy. Importantly, this effect has been seen not only with viral DNA but also

with bacterial plasmids [36].

When cells are isolated from a healthy human or animal organ and grown in

cell culture, they will divide for a limited number of generations and then die. In

contrast, cells derived from malignant tumors and leukemias can be propagated

indefinitely. A similar change may also occur in cultured cells, which thereby be-

come immortalized and typically also lose some features that are characteristic of

their tissue of origin. This transformation can be induced e.g. by infecting the cells

with the aforementioned SV40 virus. Similarly, the cells can be transformed by

transfection with a SV40-derived plasmid which retains the crucial parts of the vi-
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ral genome, including the gene encoding the large T-antigen. On the other hand, if

the large T-antigen is missing from the plasmid, transformation does not typically

occur [30]. However, some exceptions have been reported [37, 38]. These cases

must have arisen from the disruption or dysregulation of cellular genes involved in

controlling proliferation.

4.3.3 Genomic integration in germline cells. Oocytes can be transfected in vivo

at certain stages of maturation [39], and so can sperm-producing cells within the

testes [40]. In the latter case, the offspring of the animals subjected to such treat-

ment were shown to be transgenic. It can therefore not be ruled out that persons

injected with mRNA vaccines that also contain DNA will subsequently give rise to

transgenic children. DNA insertion into germline cells might also interfere with

early intrauterine development and thereby induce miscarriages or malformations.

4.3.4 How should we assess the risk of genomic insertion? It is certainly true

that bacterial plasmids have a lower propensity to insert into our chromosomal

DNA than do gene therapy vectors especially designed for efficient integration. But

exactly how great is the risk in case of the plasmids contained in the mRNA vac-

cines? The simple answer is that nobody knows. This is not because it is unknow-

able in principle, but because the appropriate experimental studies in animals, and

subsequently in humans, were not done; or if they were, the results have been kept

from the public, and apparently also from the regulators.

How would such risks be assessed in properly conducted approval procedures?

The current FDA guidance on the testing and approval of gene therapies [41] rec-

ommends that, at the clinical testing stage, patients be monitored for a full 15 years

after administration, with yearly exams during the initial five years. This applies

to vectors with which chromosomal insertion is intended. The guidance document

goes on to construct a false dichotomy between inserting and non-inserting vectors,

but the dividing line between them remains fuzzy. On the one hand, the guidance

suggests that

GT [gene therapy] products that are based on vectors such as plasmids . . . do

not have a propensity to integrate or reactivate following latency, generally

present a lower risk of delayed adverse events,

but on the other hand, it states that

changes in the methods used to introduce plasmid DNA vectors into cells . . .

result in higher integration frequencies (Ref. 27).

The reference cited in the latter quote is a study by Wang et al. [42], who un-

ambiguously identified DNA insertion of plasmid DNA in vivo after intramuscular

injection, which was followed by electroporation. While electroporation did in-

crease the cellular uptake of the injected DNA relative to the injection of “naked”

DNA alone, it was likely much less effective in this regard than the lipid nanoparti-
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cles contained in the mRNA vaccines would be. Accordingly, we must expect some

extent of chromosomal integration of the contaminating plasmid DNA in vivo.

4.4 Proinflammatory effect of bacterial DNA. The human innate immune system

reacts with inflammation to various bacterial macromolecules, including DNA. The

large amounts of DNA present in the vaccines must be assumed to contribute to

inflammation near the injection site, and potentially also elsewhere in the body.

5 Conclusion

The presence of contaminating plasmid DNA in Pfizer’s and Moderna’s mRNA vac-

cines entails severe health risks, in addition to those which were already known

and understood. Preeminent among these risks are the prolonged expression of

spike protein, which may lead to correspondingly prolonged and more destruc-

tive autoimmune-like inflammation, and the induction of malignant disease after

chromosomal integration of the plasmid DNA. Furthermore, the sheer scale of the

contamination proves conclusively that the manufacturers have not mastered or

properly implemented the designed production processes. Each of these issues

alone would be reason enough to demand the immediate withdrawal of these vac-

cines.
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