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 To develop a taxonomy of “rhetorics of creativity” 

 To assess the objective validity of these rhetorics in 
light of academic literature in various disciplines   

 To analyse their deployment within the regulatory 
spaces, popular media and scientific literature  

 To map creativity across space and time 



 

 



 

  

 

  





  



 Did Kary Mullis really invent/discover 
PCR? And was his “flash of genius” 
explanation genuine or a strategic use of 
rhetoric? 

 If not him, then who did? 

 What is PCR anyway? An idea or a 
practical technique? What does it mean 
to say it was invented by ___ at ____ in 
___? 

 Who decides? 

 



 

 Do we really know how to objectively trace 
sources of creativity? 

 Do we know how to draw logical 
boundaries around the creative work? 

 To what extent are the arbiters of scientific 
credit and patent validity and scope 
susceptible to “rhetorical capture” by those 
who stand to benefit from the way 
“invention” is conceptualised? 

 







… makes abundant what was once scarce – the genetic 
material required for experimentation. Not only is this 
genetic material abundant, it is no longer embedded in 
a living system. Cloning had made scarce genetic 
material abundant, but its obligatory use of living 
organisms as the medium of reproduction was also its 
limitation. PCR took a major step away from that 
dependency. 

Paul Rabinow, Making PCR 



  

 

The heroic 
inventor… 

 
 

… and his 
patents … 



 

Inventor: Kary B. Mullis 

 

Granted: 28 July 1987 (based on application first filed 28 
March 1985) 

 

Prior art: 3 academic references cited (earliest: 1979) 

 

“If heat is used for denaturation in a simultaneous process, a 
heat-stable inducing agent such as a thermostable polymerase 
may be employed which will operate at an elevated 
temperature”. 

 



 

Inventors: Kary B. Mullis; Henry A. Erlich; Norman 
Arnheim; Glenn T. Horn; Randall K. Saiki; Stephen J. 
Scharf 
 

Granted: 28 July 1987 (originally filed 28 March 1985, 
appl’n subsequently divided into separate ‘195’ and ‘202’ 
patents) 
 

Prior art: 6 academic references cited (earliest: 1978) 

 

“… a heat-stable inducing agent such as a thermostable 
polymerase may be employed …”. 

 



 Novelty 
 

 Non-obviousness/ inventive step 
 

 Utility/ industrial application 
 

 Disclosure - description, 
support, enablement  

 



 

Combining existing ideas and things in an 
original way and attaining surprising 
results from doing so can overcome the 
novelty and non-obviousness barriers. 

 

You don’t have to prove the invention 
works or explain correctly how it works. 
But there must be sufficient information 
disclosed for another person to practice the 
invention and to support the scope of the 
monopoly being claimed. 



....the hypothetical addressee is a skilled 
technician who is well acquainted with workshop 
technique and who has carefully read the relevant 
literature … but to be incapable of scintilla of 
invention. When dealing with obviousness … it is 
permissible to make a ‘mosaic’ out of the relevant 
documents, but it must be a mosaic which can be 
put together by an unimaginative man with no 
inventive capacity. 

 

Lord Reid in Technograph v Mills & Rockley, 1972 

 



 

 
 

 



 

 

 

 

 

 

 

Kary Mullis (Chemistry, 1993) 

Hamilton O. Smith (Medicine, 1978) 
 

 



 

 

 

 

 
 

Arthur Kornberg (Medicine, 1959) 

Members of Nobel laureate H. Gobind 
Khorana’s laboratory (Medicine, 1968) 

 

 

 



 Kary Mullis “invented” PCR 
while driving his car one 
Friday night in Spring 1983 

 2 patents granted in 1987 both 
with Mullis’s name as 
inventor 

 Mullis awarded Nobel Prize 
in 1993 

 



A. Panet and H. Gobind Khorana, “The linkage of 
deoxyribopolynucleotide templates to cellulose 
and its use in their replication”. The Journal of 
Biological Chemistry 249, 1974 

K. Kleppe, E. Ohtsuka, R. Kleppe, I. Molineux, and 
H.G. Khorana, “Repair replication of short 
Synthetic DNA’s as catalyzed by DNA 
polymerases”. Journal of Molecular Biology 66, 1971 

Ruth Kleppe and Ian Molineux both testified for 
Du Pont … 



“Although his notes were not admissible as evidence, 
and although the proceedings of these conferences are 
not published, we did have a list of the scientists who 
had attended that conference. Among them was Stuart 
Linn… When I called Stu to ask whether he recalled 
the Kleppe presentation, he found his notes of that 
conference and instantly said, ‘Hey, this is PCR! I 
have been using Kleppe’s diagrams to teach PCR to my 
biochemistry classes for years. In fact, Kary Mullis 
was a graduate student in one of those classes’.” 

Arthur Kornberg, The Golden Helix, 1995 



The jury decided in favour of Cetus. The patent 
was subsequently bought by Hoffmann-La Roche 
for US $300 million. 

 

Mullis’s role as originator of the PCR concept is 
no longer disputed so much as is his role in 
reducing the concept to efficient practice (i.e. 
turning it into an effective easy to use industrial 
and scientific process).  

 

This required the addition of purified taq 
polymerase, an enzyme discovered in a 
thermophilic microorganism found in 
Yellowstone National Park… 



Taq?  

 

“In 1966, bacteriologist Thomas Brock 
brought back to his lab specimens of a 
microorganism that was thriving in 
80-plus degree Celsius waters in pink 
algae and microbial mats of 
Yellowstone’s Lower Geyser Basin. It 
was called Thermus aquaticus and 
Brock donated several specimens to a 
public repository in Washington D.C., 
the American Type Culture Collection, 
where years later Dr. Kary Mullis, a 
researcher from a biochemical 
corporation, bought a sample for $35.” 
 

Text and photo: Pat Dawson, Time 
magazine, Nov. 2007  

 
 



 

 

 

1. An identifiable genius 

2. An invention which the 
genius is said to bring into 
existence 



 

 

 

 

 

 

 

 

 

And here are some more famous inventors … 





“But what if the oligonucleotides in the original extension reaction had 
been extended so far they could now hybridize to unextended 
oligonucleotides of the opposite polarity … What would happen? 

EUREKA!!!! The result would be exactly the same only the signal 
strength would be doubled. 

EUREKA again!!!! I could do it intentionally … 

And again, EUREKA!!!! I could do it over and over again…. I stopped 
the car at mile marker 46,7 on Highway 128….  Jennifer wanted to get 
moving. I drove on down the road. In about a mile it occurred to me 
that the oligonucleotides could be placed at some arbitrary distance 
from each other … I stopped the car again. 

"Dear Thor!," I exclaimed. I had solved the most annoying problem 
in DNA chemistry in a single lightening bolt. “Jennifer, wake up. I've 
thought of something incredible.“” 
 

From Kary Mullis’s Nobel Lecture, 1993 

 



 
 

 

EUREKA!!!!  

EUREKA again!!!!  

And again, EUREKA!!!!  

"Dear Thor!," 
 

From Kary Mullis’s Nobel Lecture, 1993 

 



Henry Erlich (Cetus, inventor named on ‘195 
patent): “He never really got it to work. In terms of 
Mullis’s creation myth, it was accepted in part because 
it was never challenged. Many of us who were at Cetus 
were functionally muzzled. We were told not to upset 
Kary because they thought it might endanger the 
patent.” 

 
(P. Rabinow, Making PCR) 



Randy Saiki (Cetus scientist named on ‘195 
patent): We’ve been willing to give Kary the 
credit for the invention. We don’t get the 
reciprocal treatment from Kary. Had we not been 
there, he would not have done it on his own… 
Awarding the prize to Kary alone is not right but 
[awarding the prize to] Kary and other people is 
also not right. Our work was good, solid work. I 
was a technically good grunt in the lab in 1985. 

(P. Rabinow, Making PCR) 



 

Henry Erlich: “Committees and science 
journalists like the idea of associating a 
unique idea with a unique person, the lone 
genius. PCR is, in fact, one of the classic 
examples of teamwork.”  



 

Randi Saiki: “He knew just enough molecular biology 
to understand how he might do it but not so much that 
he would be discouraged from trying”.  
 

Kary Mullis: “My ignorance served me well. I kept on 
thinking about my experiment without realizing that it 
would never work. And it turned into PCR”. (Nobel 
lecture) 

 



 

 



Insulin 
 

“… we suggest 
the name 
insulin…”  

 

Banting, Best, 
Collip, Macleod & 
Noble, American 
Journal of Physiology, 
1922 



Penicillin 

“… to avoid the 
repetition of the 
rather cumbersome 
phrase ‘Mould broth 
filtrate,’ the name 
‘penicillin’ will be 

used”.  
 

Alexander Fleming, 
British Journal of 
Experimental 
Pathology, 1929 



PCR 
“On 8 September Mullis 
performed his first 
laboratory experiment 
recorded as ‘PCR01’ in 
lab notebook number 
1,000… But there was no 
jackpot, there was only a 
great smear on the gel. 
Experiment PCR01 
neither proved nor 
disproved anything 
about PCR.” 
 

Rabinow, Making 
PCR 



“Without Fleming, no Chain or Florey; without 
Chain, no Florey; without Florey, no Heatley; 
without Heatley, no penicillin”. 
 

Professor Henry Harris, University of Oxford 
 

Heatley was a genuinely unsung hero. 

But what about Andrew Moyer, who 
worked on deep fermentation and filed 
several patents? 

 



 

Lightning bolt rhetoric can provide 
highly beneficial strategic advantages 
by associating an invention with an 
inventor and implying brilliance.  
 

Yet…. the patent system is deliberately 
calibrated to protect incremental 
invention. And that suits industry too. 
 



 

…in point of law, the labour of thought, or 
experiments, and the expenditure of money, are not 
the essential grounds of consideration on which 
the question, whether the invention is or is not 
the subject-matter of a patent, ought to depend. 
For if the invention be new and useful to the 
public, it is not material whether it be the result 
of long experiments and profound research, or 
whether by some sudden and lucky thought, or 
mere accidental discovery.   

Judgement in Crane v. Price and Others, 1842 



 

 
 

1889 - German Supreme Court Congo 
Red patent case 
 

 
1952 – US Patent Act – statutory non-
obviousness 
 
 
 

 
 



“By the end of the twentieth century, corporate 
intellectual property ownership became the norm 
and individual invention and authorship the 
exception. The late twentieth-century erasure of the 
natural person’s name from the responsibility for 
innovation has dehumanized intellectual property 
and the ideas and work embodied in it. Yet the 
moral claims of corporations as intellectual property 
rights holders still are not as persuasive as the claims 
of individuals.”  

C. Fisk, Working Knowledge: Employee Invention and the Rise of Corporate 
Intellectual Property, 1800-1930 



Who made PCR as a practical technology (as opposed to just a 
great concept)? 
 

 Was it Mullis? 

 Was it Mullis and his Cetus colleagues? 

 Was it the Khorana laboratory? 

 Was it some, none, or all of the above? 

 What does PCR tell us about invention in the biological sciences 
and how we explain it? 

Also: 

 Is patent law founded on general assumptions about what an 
invention is? Or has patent law itself shaped the meaning of 
“invention” such that what is not patentable cannot by definition 
be an invention?  

 



 

Credit: Prof. Uma Suthersanen, Queen 
Mary University of London for our 
collaborative work on the rhetoric and 
reality of creativity in science and 
culture – and without whom half the ideas 
herein would never have occurred to me. 


