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Abstract: On Monday, November 8, 2004, the rector Prof. Dr. K. Osterwalder presented the Prelog Medal 2004 
to Prof. Dr. Marvin H. Caruthers, University of Colorado, USA. The title of the lecture that followed was ‘Recent 
Developments in DNA and RNA Synthesis’.
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Marvin H. Caruthers is Professor of 
Chemistry and Biochemistry at the Univer-
sity of Colorado. He received his B.S. from 
Iowa State University in 1962 and his Ph.D. 
with Robert L. Letsinger at Northwestern 
University in 1968. He joined the faculty 
of the University of Colorado in 1973 af-
ter several years as a research scientist with 
H.G. Khorana at the University of Wiscon-
sin and M.I.T. His research interests focus 
on the synthesis of oligonucleotides, oligo-
nucleotide analogs, and nucleic acid bio-
chemistry.

Caruthers' major scientific achieve-
ment is his pioneering research in nucleic 
acid chemistry resulting in new methods 
which are universally used for the chemi-
cal synthesis of DNA. This chemistry has 
made synthetic DNA available to biochem-
ists, molecular biologists, and biologists. 
Synthetic DNA has become an essential re-
search tool for an ever-increasing number 
of applications such as expressing heterolo-
gous genes in bacteria and yeast, identify-
ing and isolating genes from various organ-
isms using chromosome mapping and poly-
merase chain reaction, sequencing DNA 
such as the human genome project, carrying 

out the site-specific mutagenesis of genes, 
developing DNA chips for diagnostic ap-
plications, understanding the interactions 
of proteins with DNA, and most recently, 
in designing potential therapeutics for drug 
use. The rapid, chemical synthesis of DNA 
is one of the cornerstone technologies that 
has fueled the development of biotechnol-
ogy worldwide and greatly expanded basic 
research in cell and molecular biology.

Professor Caruthers’ current research 
focuses on the further development of DNA 
and RNA chemistries. One objective is to 
modify this chemistry so that it is complete-
ly compatible for use in DNA chips. These 
advances will enable scientists to have a 
cheap, reliable DNA chip technology use-
ful for addressing the large number of bio-
logical questions that are now possible as 
a result of recent advances in sequencing 
the human genome. Another major objec-
tive is to develop a new, rapid method for 
analyzing single nucleotide polymorphisms 
(SNPs) in the human genome. These SNPs, 
if readily accessible, can be used to diag-
nose diseases, develop new drugs, and to 
complete many experiments in basic re-
search. Other current research focuses on 
the development of new DNA analogs po-
tentially useful as therapeutic drugs and the 
synthesis of RNA for use in many basic 
research applications.

Because synthetic DNA has so many 
commercial applications, Professor Ca-
ruthers has also been very active in the 
biotechnology area. Several other sci-
entists and venture capitalists, including 
Caruthers, established two major biotech-
nology companies in 1980. One of these 
was Applied Biosystems, which marketed 
so-called ‘gene machines’ based on the 
DNA synthesis methods developed by the 
Caruthers laboratory. This company, pur-
chased by Perkin Elmer in 1992 still domi-

nates the gene machine business. The other, 
Amgen Inc., is the top U.S. biotechnology 
company with annual sales exceeding eight 
billion dollars and a staff of approximately 
10,000. Caruthers continues to be active 
in the biotechnology arena as he is a co-
founder of Genomica Corporation (1997), 
Array BioPharma (1997), and Dharmacon 
(1996). 

Professor Caruthers is a past chairman 
of his Department (1992–1995) and serves 
on various college and university commit-
tees and boards. He has published more 
than 150 manuscripts in highly regarded 
journals. Among other honors was a Gug-
genheim Fellow (1981), and he was award-
ed the Elliott Cresson Medal of the Franklin 
Institute (1994). He has been elected to the 
US National Academy of Sciences (1994) 
and the American Academy of Arts & Sci-
ences (1994).
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