
 

Beyond the Lone Genius: The True Story of Kary Mullis and PCR 
The spring air hung heavy with the intoxicating scent of flowering buckeye as biochemist 

Kary Mullis steered his silver Honda Civic along California's Highway 101. It was a moonlit 
night in late spring 1983, and the winding road between Mendocino and San Francisco stretched 
out before him. His girlfriend, Jennifer, slept soundly beside him, undisturbed by the dance of his 
headlights on the pale stalks of roadside flora. Mullis's mind, however, was wide awake, 
wrestling with the intricate role of oligonucleotides in DNA replication, a puzzle that had 
consumed his thoughts at work for months. As he passed mile marker 46.7, inspiration struck. A 
vision ignited in his mind - a method to efficiently amplify DNA. Overwhelmed by the sheer 
potential of his idea, Mullis pulled to the side of the road (Kossakovski, 2020). The engine ticked 
softly as he scrambled for a pen and paper in the glove box, his mind racing as he began 
frantically sketching DNA molecules hybridizing and extending with two primers instead of one, 
envisioning a chain reaction where the products of one cycle became templates for the next. 

This moment of inspiration, born from the wandering thoughts of an unconventional 
scientist during a routine drive, would lead to the invention of the polymerase chain reaction 
(PCR). A decade later, PCR would be the catalyst that revolutionized genetics and molecular 
biology and earned Mullis the Nobel Prize in Chemistry. However, the story of PCR's discovery 
is far more complex than a single flash of genius on a highway. It reveals how scientific 
breakthroughs emerge from a combination of individual creativity, rigorous inquiry, and the 
often-overlooked contributions of numerous individuals working in tandem. 

Born on December 28, 1944, in the small town of Lenoir, North Carolina, Kary Mullis 
was never destined for a normal life. Even as a child he displayed a penchant for mischief, 
reportedly spending his youth experimenting with homemade dynamite - a far cry from the 
conventional image of a staid, buttoned-up scientist (Pineda, 2019). He channeled his scientific 
curiosity, earning a Bachelor of Science in chemistry from the Georgia Institute of Technology 
(Mullis, 2019). He then pursued a Ph.D. in biochemistry at the University of California, 
Berkeley, completing it in 1972. It was during his time at Berkeley that Mullis's experimentation 
took on a decidedly psychedelic bent. In the dimly lit corners of his lab he allegedly synthesized 
and ingested LSD, claiming these experiences opened his mind to new possibilities. He later 
stated these illicit experimentations and resulting hallucinations of extraterrestrial raccoons 
offered a freedom that structured thought was unable to achieve, and he “seriously doubted” he 
could have invented PCR without it (Arney, 2020).  

Mullis’s eccentricities didn't fade upon entering the corporate world. His time at Cetus 
Corporation in the 1980s was, by all accounts, equally unconventional. As one colleague wryly 
noted, the team itself was "an unusual group of young scientists,” but even within that eclectic 
mix, Mullis managed to distinguish himself (Rabinow, 1996). He possessed a confrontational 
streak that frequently erupted into conflicts, including physical altercations. Dr. Thomas White, 
Mullis's friend from Berkeley who had helped him secure this job, later recounted the chaos 
Mullis unleashed at Cetus. White cited Mullis's "involvement in workplace affairs, threats 
against colleagues, and even fistfights with security guards" as evidence of his disruptive 
presence (Rabinow, 1996).  

Yet, despite his volatility and personality, Mullis channeled his undeniable intelligence 
into valuable contributions at Cetus, particularly in synthesizing the short DNA fragments that 
would later become the foundation for proving PCR's revolutionary potential: enabling the rapid 
amplification of DNA which produces billions of copies from a small sample. The process 



 

mimics natural DNA replication through three main steps: denaturation, annealing, and extension 
(Mullis, 1990). First, the DNA sample is heated to separate its strands. Next, short DNA 
fragments called primers bind to specific regions of the single-stranded DNA. Finally, an enzyme 
called DNA polymerase extends the primers, synthesizing new DNA strands. These steps repeat 
through multiple cycles, with each doubling the amount of DNA. After 30 to 40 cycles, billions 
of copies of the original segment can be produced.  

Consequently, Kary Mullis alone received the Nobel Prize in Chemistry in 1993 for his 
invention of PCR, a decision that ignited considerable controversy and debate. While the 
scientific community at large acknowledged the revolutionary impact of PCR, some within the 
field, including his colleague Henry Erlich - who led the Cetus PCR group - expressed 
significant reservations. Erlich voiced his frustration, stating that awarding the prize solely to 
Mullis validated a "distorted narrative" of the invention. Erlich felt that Mullis had engaged in 
years of "misrepresentation and self-promotion," downplaying the essential contributions of 
other scientists (Arney, 2020). He went on to note that Mullis never fully developed PCR and 
that others deserved recognition for their contributions, but noted that “rewriting history was 
more productive than writing papers" to Mullis. Following his Nobel win, Mullis fully embraced 
the life of a scientist turned celebrity, using his newfound fame and fortune to pursue an 
increasingly unconventional and outrageous lifestyle. He openly rejected climate change, 
questioned the link between HIV and AIDS, and maintained a colorful personal life that included 
four marriages and a passion for surfing (Benson, 2022). Mullis's behavior frequently bordered 
on the unhinged, with reports of him propositioning female journalists and deliberately 
provoking his peers by including pictures of naked women in his presentations. His antics and 
unorthodox views often shadowed his scientific achievements, prompting some to question the 
decision to bestow such a prestigious honor upon such a polarizing figure. 

The idea of amplifying DNA wasn't entirely Mullis's alone, even at the time. More than a 
decade before his fateful car ride, a 1971 paper authored by Kjell Kleppe and colleagues detailed 
a similar method for DNA replication (Arney, 2020). However, their technique lacked the 
practicality and efficiency needed for widespread use and in that aspect Mullis truly shined. 
Upon returning to Cetus, he set out to transform his revelation into reality, but progress was slow 
and incremental. By 1984, Mullis had generated some preliminary results, which he presented on 
a poster at Cetus Corporation's annual conference. However, his considerable progress was 
largely overshadowed by his own erratic behavior at the event, which included waving around a 
loaded .357 Magnum while he was threatening a colleague (Arney, 2020). It was these antics that 
triggered intense debates among senior staff about whether to fire him. Despite these setbacks, 
some at Cetus recognized the potential of PCR for dramatically increasing DNA detection 
sensitivity in genetic tests. Mullis was given a probationary period to focus exclusively on PCR 
as part of a small research group, relieved of his other responsibilities. It wasn't until December 
16, 1983, that Mullis successfully yielded amplified quantities of DNA through PCR, though his 
colleagues remained wary due to inconsistent results and perceived methodological issues 
(Mullis, 1998). The true breakthrough came in 1985, when technician Stephen Scharf 
conclusively demonstrated that the process copied specific sections of DNA. 

However, Scharf's breakthrough would not have been possible without the foundational 
work of other scientists. The initial PCR process still relied on DNA polymerase purified from E. 
coli bacteria, which was denatured by the high temperatures needed to separate the DNA strands 
during each cycle. The solution to this limitation lay in the discovery of heat-resistant DNA 
polymerase from Thermus aquaticus, a bacterium discovered by Thomas Brock in 1961. Alice 



 

Chien and John Trela later purified this enzyme, known as Taq polymerase, in 1976. This 
enzyme's heat resistance allowed the PCR process to be automated, making it far more efficient 
and practical (Benson, 2022). And it wasn't until 1988, years after Mullis had left Cetus, that 
landmark results showcasing the full potential of PCR with Taq polymerase were published and 
the scientific world fully grasped the magnitude of this invention. Mullis’ unorthodox approach 
allowed him to see possibilities that others overlooked, but his defiance of convention also 
sparked conflict, highlighting the complex relationship between individual vision and 
collaborative science. While his unconventional mindset led to a transformative breakthrough, it 
also fueled later disputes that complicated his legacy. 

Mullis's crucial insight was undoubtedly instrumental in the invention of PCR, yet its 
ultimate success depended on the contributions of numerous scientists spanning decades. The 
groundwork for PCR had been laid long before Mullis's epiphany in 1983, specifically with 
Kleppe’s 1971 paper but even with the discovery of Thermus aquaticus and isolation of Taq 
polymerase as essential precursors. Mullis's case exemplifies a broader issue in how scientific 
progress is perceived and celebrated. The narrative of how eccentric but intelligent men are often 
lauded as geniuses, while compelling, often obscures the inherently collaborative nature of 
scientific advancement. His unconventional thinking and ability to "spin a great story" may have 
helped Mullis earn the Nobel Prize, but this singular recognition obscures the collective effort 
behind PCR's development (Arney, 2020). Progress relies not on confirming theories but on 
identifying and correcting errors, and it is this process that drives us closer to a more accurate 
understanding of the world.  

The development of PCR triggered a seismic shift in molecular biology, effectively 
dividing the field into pre-PCR and post-PCR eras. Almost overnight, it revolutionized DNA 
analysis, allowing scientists to amplify minute quantities of genetic material into billions of 
copies within a matter of hours - a feat that previously took weeks or was simply impossible. 
This revolutionary breakthrough enabled researchers to scrutinize genes from limited samples, 
analyze ancient specimens, and even probe the genetic makeup of single cells, drastically 
expanding the horizons of genetic research in time for the Human Genome Project (McDonald, 
2019). PCR's pervasive impact extends far beyond the confines of the laboratory. In medicine, it 
has become an indispensable tool for diagnosing genetic disorders with unprecedented speed and 
accuracy, detecting infectious diseases, and paving the way for personalized treatments tailored 
to an individual's genetic makeup. Forensic science has undergone a dramatic transformation, as 
PCR enables the analysis of trace DNA evidence to solve previously unsolvable crimes and 
exonerate the wrongly convicted with newfound certainty. In environmental science, PCR helps 
monitor biodiversity with greater precision and track endangered species from trace 
environmental DNA samples, offering new tools for conservation efforts. The COVID-19 
pandemic thrust PCR into the global spotlight, revealing its critical role in public health as the 
gold standard for reliable virus detection (Pineda, 2019). From revolutionizing agriculture to 
archaeology, PCR continues to redefine the boundaries of what's possible and solidify its position 
as one of the most transformative inventions in modern biology. 

As collaborative science becomes increasingly crucial in addressing complex global 
challenges, it's time to reframe our understanding of scientific achievement. The myth of the lone 
genius not only misrepresents how science works but also undermines the collaborative spirit 
essential for the ongoing cycle of conjecture, testing, and refinement that defines the scientific 
pursuit. Kary Mullis's journey from a random epiphany to Nobel laureate exemplifies both the 
power of individual vision and the profoundly collaborative nature of scientific progress. Mullis's 



 

later years, spent as a writer and biotechnology consultant until his passing in 2019, further 
emphasized the intricate relationship between individual brilliance and the broader scientific 
enterprise (Pineda, 2019). His revealing autobiography, aptly titled "Dancing Naked in the Mind 
Field," offered a glimpse into the unique mind behind PCR, while simultaneously exposing the 
inherent limitations of attributing monumental scientific breakthroughs solely to "lone geniuses" 
(Mullis, 1998). In an era defined by increasingly complex global challenges, the path forward for 
science lies not in fleeting moments of isolated inspiration, but rather in fostering environments 
that champion both uninhibited creative thinking and robust collaboration across disciplines, 
institutions, and scientists themselves. 
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