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The primary goal of biology is to match genes with traits 
 
Traits are often observed at the level of an organism but they 
can also manifest as community, cellular, or molecular 
properties derived from the action of genes 
 
Over the past 35 years new fields of biology have emerged 
from the convergence of trait studies with: 
 
Transposition genetics and recombinant DNA 
1980s – Molecular genetics 
 
Analytical chemistry (DNA sequencing, microarrays, and 
peptide mass spectrometry), computer science (DNA and 
protein sequence comparisons), and engineering (instruments) 
1990s – Genomics 
 
Mathematics (modeling and network analyses)  
2000s – Systems biology 
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The goal wasn’t feasible prior to the emergence of molecular 
genetics. This goal is shared by industrial biologists because 
success creates opportunities for new products and services 
(diagnostics, drugs, gene therapy, plant breeding, pesticides, 
fuels, chemicals, food). 
 
Thus, molecular genetics catalyzed the convergence of 
academic biology with industrial biology 
 
Industrial biologists created large-scale, robust resources to 
accelerate the discovery of genes that confer key traits. In most 
cases, these resources were kept as company secrets. I became 
convinced that sharing these resources with academic 
biologists could be mutually beneficial. 
 
This presentation will summarize my experiences at the 
convergent interface between industrial and academic biology 

The primary goal of biology is to match genes with traits 
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Sharing risk to enable convergence 
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Pioneer Hi-Bred 

CSHL 

TUSC PHI/CSHL  

1987 – PHI/CSHL 
Pioneer Hi-Bred Int’l, Inc. (PHI) funds the establishment of a plant science program at Cold Spring Harbor Laboratory (CSHL) 
Collaborations began in 1985 to exploit CSHL expertise in transposition genetics and recombinant DNA  
1995 – TUSC 
The Trait Utility System for Corn is made available to academic collaborators; it was created by industrializing maize 
transposition genetics and recombinant DNA. PHI generates maize EST sequence dataset with Human Genome Sciences in 
1996; competitors try to catch up. Nearly all crop genome research is taking place in industry. In 1997 Japan announced it 
will sequence the rice genome and the US federal government launched the Plant Genome Research Program. 

Briggs’ employers are shown beneath the timeline. 
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Art by Marsha Saskia Andreola 

Cold Spring Harbor Laboratory 1988 
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Pioneer Hi-Bred 

CSHL 

Novartis Foundation 

TUSC PHI/CSHL  

1987 – PHI/CSHL 
Pioneer Hi-Bred Int’l, Inc. (PHI) funds the establishment of a plant science program at Cold Spring Harbor Laboratory (CSHL) 
Collaborations began in 1985 to exploit CSHL expertise in transposition genetics and recombinant DNA  
1995 – TUSC 
The Trait Utility System for Corn is made available to academic collaborators; it was created by industrializing maize 
transposition genetics and recombinant DNA. PHI generates maize EST sequence dataset with Human Genome Sciences in 
1996; competitors try to catch up. Nearly all crop genome research is taking place in industry. In 1997 Japan announces it will 
sequence the rice genome and the US federal government launches the Plant Genome Research Program. 
1998 – NADI 
Novartis Agricultural Discovery Institute created (Novartis enters the crop genomics race); NADI genomic technologies 
developed and made available to academic collaborators.  

Briggs’ employers are shown beneath the timeline. 
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1987 – PHI/CSHL 
Pioneer Hi-Bred Int’l, Inc. (PHI) funds the establishment of a plant science program at Cold Spring Harbor Laboratory (CSHL) 
Collaborations began in 1985 to exploit CSHL expertise in transposition genetics and recombinant DNA  
1995 – TUSC 
The Trait Utility System for Corn is made available to academic collaborators; it was created by industrializing maize 
transposition genetics and recombinant DNA. PHI generates maize EST sequence dataset with Human Genome Sciences in 
1996; competitors try to catch up. Nearly all crop genome research is taking place in industry. In 1997 Japan announces it will 
sequence the rice genome and the US federal government launches the Plant Genome Research Program. 
1998 – NADI 
Novartis Agricultural Discovery Institute created (Novartis enters the crop genomics race); NADI genomic technologies 
developed and made available to academic collaborators.  
1998 – UCB/TSRI 
NADI partners with Department of Plant and Microbial Biology at UC Berkeley and with The Scripps Research Institute. 
Motivators to create broad academic partnerships during the launch of NADI: 
(1) Increase the number and diversity of experiments to exploit the technology platforms and discover useful genes 
(2) Provide a rigorous academic culture to foster development of young NADI investigators  
(3) Receive feedback on strengths and weaknesses of platforms to drive improvements  
(4) Create a work environment that attracts and retains the best talent 

Briggs’ employers are shown beneath the timeline. 
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• To UCB Dept of Plant & Microbial Biology 

– $25 million unrestricted research support 
• Faculty member participation is voluntary 
• Grants allocated by joint committee with UCB 

majority 
– Opportunity to collaborate with Novartis 

scientists 
– Access to Novartis genome data 

• To Novartis 
– Right to license one-third of Department 

inventions 
– Opportunity to collaborate with UCB 

scientists 

Novartis – UC Berkeley 
Agreement 











Goldie Blumenstyk, in a comprehensive review of the agreement published in the 
Chronicle of Higher Education (June 22, 2001), reported that she was unable to find a 
single instance in which the Novartis agreement had compromised research at UC 
Berkeley. 
 
 
From California Monthly v.112, n.4, Feb02: 
 
“As I see it, the benefits to the relevant sectors of the Berkeley campus exceed the 
return from a typical federal grant in scholarship and overall campus benefit by a wide 
margin.” 
- Bob Buchanan (2002), Former Chair, Dept. of Plant and Microbial Biology, UCB 
 

“In following the path blazed by the Novartis alliance, the pertinent question to ask is 
not where we have been, but rather where we did not go. Alternative funding sources 
have gone unexplored, alternative technologies were not developed, and alternative 
training for future leaders in critical, interdisciplinary thinking and analysis - so much 
missing and needed today went unimplemented.” 
- Ignacio Chapela, Chair, College of Natural Resources Executive Committee 

The bottom line . . . 
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1987 – PHI/CSHL 
Pioneer Hi-Bred Int’l, Inc. (PHI) funds the establishment of a plant science program at Cold Spring Harbor Laboratory (CSHL) 
Collaborations began in 1985 to exploit CSHL expertise in transposition genetics and recombinant DNA  
1995 – TUSC 
The Trait Utility System for Corn is made available to academic collaborators; it was created by industrializing maize 
transposition genetics and recombinant DNA. PHI generates maize EST sequence dataset with Human Genome Sciences in 
1996; competitors try to catch up. Nearly all crop genome research is taking place in industry. In 1997 Japan announces it will 
sequence the rice genome and the US federal government launches the Plant Genome Research Program. 
1998 – NADI 
Novartis Agricultural Discovery Institute created (Novartis enters the crop genomics race); NADI genomic technologies 
developed and made available to academic collaborators.  
1998 – UCB/TSRI 
NADI partners with Department of Plant and Microbial Biology at UC Berkeley and with The Scripps Research Institute. 
Motivators to create broad academic partnerships during the launch of NADI: 
(1) Increase the number and diversity of experiments to exploit the technology platforms and discover useful genes 
(2) Provide a rigorous academic culture to foster development of young NADI investigators  
(3) Receive feedback on strengths and weaknesses of platforms to drive improvements  
(4) Create a work environment that attracts and retains the best talent 
2001 – Rice genome sequence published; rice microarray developed; NADI becomes Torrey Mesa Research Institute (TMRI) 
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Donald Kennedy 
Commissioner, US Food and Drug Administration (FDA) 

President, Stanford University 

Editor-in-Chief, Science magazine 

“…greater health impact… than 
will the human genome.” 

Donald Kennedy 
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TUSC PHI/CSHL  UCB/TSRI Rice 

1987 – PHI/CSHL 
Pioneer Hi-Bred Int’l, Inc. (PHI) funds the establishment of a plant science program at Cold Spring Harbor Laboratory (CSHL) 
Collaborations began in 1985 to exploit CSHL expertise in transposition genetics and recombinant DNA  
1995 – TUSC 
The Trait Utility System for Corn is made available to academic collaborators; it was created by industrializing maize 
transposition genetics and recombinant DNA. PHI generates maize EST sequence dataset with Human Genome Sciences in 
1996; competitors try to catch up. Nearly all crop genome research is taking place in industry. In 1997 Japan announces it will 
sequence the rice genome and the US federal government launches the Plant Genome Research Program. 
1998 – NADI 
Novartis Agricultural Discovery Institute created (Novartis enters the crop genomics race); NADI genomic technologies 
developed and made available to academic collaborators.  
1998 – UCB/TSRI 
NADI partners with Department of Plant and Microbial Biology at UC Berkeley and with The Scripps Research Institute. 
Motivators to create broad academic partnerships during the launch of NADI: 
(1) Increase the number and diversity of experiments to exploit the technology platforms and discover useful genes 
(2) Provide a rigorous academic culture to foster development of young NADI investigators  
(3) Receive feedback on strengths and weaknesses of platforms to drive improvements  
(4) Create a work environment that attracts and retains the best talent 
2001 – Rice genome sequence published; rice microarray developed; NADI becomes Torrey Mesa Research Institute (TMRI) 
2002 – TMRI closure is announced 
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Remains of Torrey Mesa Research 
Institute sold off piece by piece 
By JENNIFER McENTEE 
The Daily Transcript 
Monday, April 14, 2003 
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PHI 
CSHL agreement – success based on renewal through to present 
TUSC – success based on numerous patent filings, publications, and continued 
operation through to present 
 
Novartis/Syngenta 
NADI - success based on numerous patent filings, publications, and recreation of 
TMRI-like center by Syngenta in Beijing 
UCB agreement – success based on numerous patent filings and publications but 
reduced by lack of follow-up 
Rice genome – success based on integration with breeding programs 

Briggs’ employers are shown beneath the timeline. 
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THE RISE AND FALL OF TMRI 
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***20*** Rice genome report 
>2,700 citations 

Four years of operations 
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Pioneer Hi-Bred 

CSHL 

Novartis Foundation 
Syngenta 

Diversa 

UC San Diego 

TUSC PHI/CSHL  UCB/TSRI Rice 
Sapphire 
Energy JadeBio iPhenotype 

Briggs’ employers are shown beneath the timeline. 
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Attempts to catalyze convergence from within academia 

2006 – Sapphire Energy 
Created to explore the potential of algae as a carbon-neutral source of biomass and derived biofuels; rapid progress enabled 
by application of molecular genetics, genomics, and systems biology to undomesticated algae; large-scale feasibility 
demonstrated 
Convergence: biology, farming, and chemical engineering 
 
2011 – JadeBio 
Created to provide proteomics services to industry and academia; growing fast; largely unexplored landscapes in clinical and 
agricultural research 
Convergence: biology, chemistry, bioinformatics; opportunities for academic-industrial partnering through shared risk 
 
2013 – iPhenotype 
Created to provide consumers with a device to monitor molecular readouts of health; still in startup mode 
Convergence: human biology, chemistry, engineering 



Summary 

• Opportunities for convergent research are obvious and 
nearly unlimited 

• Challenges for academic partnerships with industry 
include the expectation that industry will take all of the 
financial risk 

• If University leaders can change that expectation then 
academic research will be accelerated by self-funded 
collaborations with industry 

• Granting agencies should be particularly supportive of 
proposals that are ahead of the scientific community in 
their exploitation of convergence 
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