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The strong pressures exerted by commercialism of 

science since the 1960s—1970s have had profound 

effects on research in some biological sciences, and is 

especially evident in microbiology/biochemistry. The 

effects have gradually led to new perceptions of 

scientific life in university faculties. A major aspect of 

the “current life” is a pervasive and unrelenting 

pressure on faculty members to obtain the external 

grants required to support a productive research 

program: salaries for assistants, postdocs, and graduate 

students; money for expensive equipment and supplies. 
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Thus, there is a constant concern with research grant 

applications added to teaching and other 

responsibilities. It is no wonder that a recent study 

revealed that many scientists now surf technical papers 

on-line in their own research fields spending less than 5 

minutes per paper. 

 The pressures inevitably require subtle maneuvers 

to minimize teaching duties. Successful grantsmanship 

is, in fact, frequently rewarded by much diminished 

teaching “loads.” In the past, there were notable 

exceptions. When I was on a sabbatical leave at Cal 

Tech in 1956, Linus Pauling--then chairman of the 

Chemistry Department—taught the freshman general 

chemistry course with gusto. He had a different view of 

the excitement of  an academic scientific life.   

 There is little doubt that the drive of 

commercialism has led to a great decline in interest  in 

how major discoveries were made before ca. 1960. In 

other words, there is no time for reading about the 

history of scientific discovery. Recent (encyclopedic) 

textbooks for university students and their instructors 
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have very skimpy coverage of history. Texts of 1,000  

pages typically have only about 20 devoted to the major 

discoveries of the past century. Many investigators 

whose research led to the first unraveling of cellular 

mechanisms and/or important changes in research 

directions became “one-liners” in long textbook 

tables….a total of one line plus 5 or 6 words for a major 

accomplishment.  Examples: 
    1889       S. Winogradsky Concept of chemolithotrophy  

1929 A. Fleming discovers penicillin 

1937       H. Krebs discovers the tricarboxylic acid cycle 

1945 Max Delbruck & S. Luria Bacteriophage replication 

mechanism is elucidated 

How would a new generation of young scientists learn 

how these discoveries were made? Who were these 

investigators? Where did they work? How long did it 

take for the discovery to be made—one month? one 

year? ten years? 

The historical memory lapse is especially evident in  

molecular biology, which has invaded most areas of 

biological science.  An outstanding example is given 

by Sidney Brenner’s remarks in his review of Maclyn 
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McCarty’s book on the epoch-making research of 

Oswald Avery and his colleagues [The Transforming 

Principle: Discovering that Genes are Made of DNA; 

Nature 317: 209-210, 1985]: “For most young 

molecular biologists, the history of their subject is 

divided into two epochs: the last two years and 

everything before that. The present and very recent 

past are perceived in sharp detail but the rest is 

swathed in a legendary mist where Crick, Watson, 

Darwin—perhaps even Aristotle—coexist as uneasy 

contemporaries. It would not surprise me to find that 

most graduate students have not heard of Avery,  

MacLeod and McCarty or of their (1944) discovery 

that the transforming principle of the pneumococcus 

was DNA.” 

 The great discovery of Avery et al. was not 

accepted for many years. Why? Brenner explains: 

“The role of proteins was not understood, the one- 

gene-one enzyme hypothesis had not been 

formulated, and haploid genetics in organisms with 

no visible chromosomes had yet to be invented. 
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Indeed, there were many people who believed that 

bacteria did not have genes because Mendelian 

experiments could not be performed with them…”   

 Fast forward 15 years from the Avery et al. paper.  

The outstanding 1959 textbook General Biochemistry 

by J.S. Fruton and S. Simmonds [John Wiley; 2nd 

Ed.] was an important basic resource for research in 

microbiology/biochemistry for years. Chapter 7, 

“Nucleoproteins” gave a detailed and sophisticated 

discussion of nucleic acids. The historic Crick/Watson 

paper of 1953 is referred to as “an ingenious 

speculation” and the “important phenomenon” of   

pneumococcal “transformation” is described without 

recognition of its true meaning.  

 In 1988, Crick remarked on the lingering 

conviction of many scientists that “genetic material 

must be made of protein” because proteins with ca. 

20 amino acids were supposedly more likely to 

provide the many combinations required for coding a 

multitude of proteins than nucleic acid, with only 4 

bases. Crick said “It is astonishing how one simple 
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incorrect idea can envelop the subject in a dense fog.”   

More recently, Max Perutz wrote a devastating 

review of the obstinacy and arrogance of “leading” 

scientists unwilling to accept the clear-cut and 

overwhelming evidence from the research of Avery et 

al. that genes consist of DNA [M.F. Perutz: I Wish I’d 

Made You Angry Earlier. Essays on Science, Scientists 

and Humanity. Cold Spring Harbor Laboratory 

Press, NY 2003]. 

 A recent article in Nature (“Science after the 

sequence,” 24 June, 2010, p. 1000) noted that 

President Clinton hailed completion of the first draft 

assemblies of the human genome sequence in year 

2000, with its great promise “of gaining immense new 

power to heal.” The article states that “Ten years on, 

the hoped for revolution has not arrived,” and it 

reports on a survey of how the human genome 

project affected the research plans of scientists. One 

scientist wrote “For young researchers like me it’s 

hard to imagine how biologists managed without it.” 

Before the age of computers and sequencing 



 7 

machines, outstanding scientists “managed” by 

making the important basic discoveries that led to 

our knowledge of the frameworks of general biology, 

genetics, biochemistry, and microbiology. The Young 

Researcher’s statement says a lot about his/her 

imagination and the decline in historical perspectives 

in microbiology.  

 Obviously, there is much to be learned from the 

detailed histories of how our predecessors 

approached and solved the basics of cell metabolism, 

growth and reproduction. Because the rich history of 

microbiology has been rapidly disappearing from 

textbooks, I decided some years ago to publish some 

commentaries and historical essays on the Internet 

via the Scholarworks Program of Indiana University. 

In doing so, it is my hope that a better appreciation of 

how great discoveries were once made in academia 

may reach (and perhaps inspire) at least a small 

fraction of students who are not attracted to the 

notion of a 40 hour per week job in commercial 

technoscience with company-provided free beer on 
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Friday nights. New “Reflections on scientific lives” 

are included in H. Gest: Discovery and Exploration of 

the Microbial Universe: 1665 to “ Modern Times” 
(https://scholarworks.iu.edu/dspace/handle/2022/6884) 

 

Some other essays by H. Gest on the Internet: 

The “astrobiology” fantasy of NASA 

http://www.bio.indiana.edu/~gest/astrobiology.pdf  

(2006) 

 

The 2006 astrobiology follies: return of the phantom 

Martian microbes 

http://www.bio.indiana.edu/~gest/   (2006) 

 

The modern myth of “unculturable” 

bacteria/Scotoma of contemporary microbiology 

http://hdl.handle.net/2022/3149  (2008) 

 

Facts and myths about authentic bacteria/Lessons 

from pioneers of microbiology 

http://hdl.handle.net/2022/3275   (2009) 
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Reflections on scientific lives: A 

microbiologist/biochemist surveys the changing scene 

http://hdl.handle.net/2022/3576  (2009) 

 

Historical adventures in scientific discovery: 

Microbiology/Biochemistry 

https://scholarworks.iu.edu/dspace/handle/2022/3358   

(2009) 

 

Two satires on failure of 16S rRNA sequences as 

“Rosetta Stone” records of the evolutionary 

relationships of bacterial species 

https://scholarworks.iu.edu/dspace/handle/2022/3848  

(2009) 
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