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Hungarian scientist Karl Ereky 
coined the word "biotechnology" 
in 1919 in Biotechnology of 
Meat, Fat and Milk Production 
in an Agricultural Large-Scale 
Farm on a technique to convert 
natural materials into products.

‘Biotechnology’



1953
James Watson and Francis Crick first unravelled the structure of DNA at Cambridge University, they 
hypothesised that one day it would be possible to copy genetic material. 

1956 
Arthur Kornberg, based at Washington University St Louis, identified and isolated DNA polymerase, 
an enzyme that replicates a cell's DNA. 

1960s
Gobind Kohrana, an Indian-American biochemist based at the Massachusetts Institute of 
Technology, found a means to synthesise DNA oligonucleotides, short bits of nucleic acids vital for 
artificial gene synthesis.

1971 
Kjell Kleppe, a Norwegian researcher working with Kohrana, came up with the founding principle for 
PCR. He suggested bracketing a targeted DNA sequence using a pair of primers, strands of nucleic 
acids which serve as the starting point for DNA synthesis, and then copying the sequence using 
DNA polymerase. 

1977 
Use of primers was to become much easier to put into action with the development of techniques to 
sequence DNA by Fred Sanger at Cambridge University



“New biological techniques that found 
commercial applications during the 
1970s and 1980s.” 

(Kenney 1986 p,2)

“Biotechnology’s hallmark ..lies in its potential to get 
away from nature, to construct artificial conditions in 
which specific variables can be known in such a 
way that they can be manipulated. This knowledge 
then becomes the basis for remaking nature 
according to our norms.” 

(Rabinow 1996, p20 emphasis added)

PCR is a biotechnology



PCR invented the 1980s 
 Kary B. Mullis shared 

1993 Nobel Prize for 
PCR concept invention 

 Others helped refine 
the technique: Henry 
Erlich, Norman 
Arnheim, Randall 
Saiki, Glen Horn, 
Corey Levenson, 
Steven Sharf, Fred 
Faloona and Tom 
White (Rabinow 1996)



Cetus Corporation: first recombinant 
DNA start-up company founded in 1971
 PCR developed at the Cetus 

Corporation (Rabinow 1996)
 Develop and commercialise a new 

method of:“diagnosing disease 
at the nucleic acid level without 
the need for tissue culture” 

(Cetus Corporation Annual Report 1982, p.2)  







Amplifying power

“Beginning with a single 
molecule PCR can 
generate 100 billion 
similar molecules in an 
afternoon”.

Mullis KB (1990) The unusual origin of the polymerase chain reaction. Scientific American 262, 36-43.





Identification ≠ Purification
“Sequence-based approaches to microbial 
identification and disease causation share 
some problems with more traditional 
approaches but also generate some 
additional problems. Perhaps the most 
obvious and perplexing issue raised by 
sequence-based approaches is the 
absence of a viable or even intact 
microorganism with which to reproduce 
disease. Strict adherence to the principle 
behind Koch’s third postulate poses a major 
difficulty for the evaluation of 
microorganisms that have not yet been 
purified or propagated in the laboratory.” 
(emphasis added, p29) 



Harrison, Rosalind and Corbett, Kevin (1999) Screening 
pregnant women for HIV: the case against. 
The Practising Midwife 2 (7), pp. 24-29.  

“PCR is a technique that 
amplifies small amounts of 
DNA or RNA but the same 
fundamental problem 
exists..Unless you can 
isolate the virus free of 
cellular contamination, you 
cannot be certain that the 
DNA RNA fragments are 
viral and not cellular” (p.25) 

1999



“Detection of viral nucleic acid is not 
equivalent to isolating a virus.”

Calisher et al (2001) Identification of 
Arboviruses and Certain Rodent-Borne 
Viruses: Reevaluation of the Paradigm. 
Emerging Infectious Diseases (2001) 7 (4), 
July–August, 756-758

2001



Viral Load
“..goals of undetectability and 
virological success were seen as 
unobtainable and as devaluing 
bodily responses.”
(p.118)

2009
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“A viral genome sequence was released for immediate public 
health support via the community online resource virological.org 
on 10 January (Wuhan-Hu-1, GenBank accession number 
MN908947..followed by four other genomes....virus isolates or 
samples from infected patients have so far not become available..
..[the PCR was] designed in absence of available virus isolates or 
original patient specimens..Design and validation were enabled..
[by] the use of synthetic nucleic acid technology.”





Centers for Disease Control and Prevention, 2020
“CDC 2019-Novel Coronavirus (2019-nCoV)

Real-Time RT-PCR Diagnostic Panel, For Emergency Use Only, Instructions For Use”

"Since no quantified virus isolates of the 2019-nCoV 
are currently available, assays designed for detection of 

the 2019-nCoV RNA were tested with characterized 
stocks of in vitro transcribed full length RNA (N gene; 

GenBank accession: MN908947.2) of known titer (RNA 
copies/μL) spiked into a diluent consisting of a 

suspension of human A549 cells and viral transport 
medium (VTM) to mimic clinical specimen”.

https://www.fda.gov/media/134922/
download



PUBLIC HEALTH ENGLAND*, 2020

“Professor Zambon asked that we 
respond to your request for data, as 
below. 

RT-PCR tests –

the gold standard for PCR tests is not 
virus isolation 

PCR tests are developed using synthetic 
transcripts..”    
 

“Professor Maria Caterina Zambon FMedSci FRCPath, is 
a British virologist, Director of Imoerial College NIHR 
Research Unity for Respiratory Infections and lead for  UK 
Health Security Agency (formerly Public Health England)” 
https://www.imperial.ac.uk/medicine/nihr-hpru-respiratory-
infections/people/

*United Kingdom Health Security Agency



“The first and major issue is that the 
novel Coronavirus SARS-CoV-2..is 
based on in silico (theoretical) 
sequences, supplied by a 
laboratory in China [1], because at 
the time neither control material of 
infectious (“live”) or inactivated 
SARS-CoV-2 nor isolated genomic 
RNA of the virus was available to 
the authors. To date no validation 
has been performed by the 
authorship based on isolated 
SARS-CoV-2 viruses or full length 
RNA thereof.”

2020



2023



No diagnostic value of RT-PCR for the proof of 
an infectious virus -

Kammerer et al, 2023

“Of utmost importance and irrespective of any protocol design, RT-PCR 
solely detects the reverse_x005F_x0002_transcribed and amplified RNA 
target(s) selected by applied primers and, therefore, can by no means 
prove that a replication-competent, infectious virus is actually present 
in a given sample…

However, neither a certain RNA copy number, nor a specific Ct-value used 
as a threshold can enable any secure conclusion even concerning whether 
the viral load is increasing or decreasing.”



Reaffirming RNA is ‘virus’ -
Kammerer et al, 2023

“Of note, due to the high sensitivity of RT-PCR, residual, non-
infectious viral RNA remains detectable even in the absence of 
infectious viruses. When applying external standards with defined 
viral RNA copy numbers, RNA viral loads can be correlated with 
Ct-values obtained by RT-qPCR.” 



Problematic claim -
Kammerer et al, 2023

“..we selected a unique region [‘consensus region’] 
located within the conserved and specific 5'-UTR of 
SARS-CoV-2 to serve as a specific and sensitive target 
for real-time RT-qPCR detection of the viral RNA 
resulting in a 207 base pairs (bp) amplicon”

Question: How do Kammerer et al know the 
‘consensus region’ within 5’-UTR is 'viral' in origin?  



Conclusion
1) PCR cannot be used to detect a ‘virus’ unless what is detected is first proven 

to be viral in origin; 

[“detection of viral nucleic acid is not equivalent to isolating” Calisher et al 2001];  

2) PCR can only be used to amplify specific known nucleotide sequences;

3) PCR cannot determine the origin (‘provenance’) or significance of any 
nucleotide sequence, thus what is detected / amplified cannot be ‘viral’ (unless 
1) above is proven);

4) PCR analytical sensitivity and specificity is not equivalent to diagnostic 
specificity for a clinical condition.
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