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An Analysis of the Core Researchers and Research Teams in
Gene Sequencing and Detection
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Abstract
The aim of this study is to identify the core researchers in gene sequencing study and what the
influence of their works on the development of the researches by taking patent bibliometrics approach.
The patents granted to and journal articles published by the core researchers will be examined in this

study and the research groups and the brainmaps will be formed based on the co-inventorship.
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An Analysis of the Core Researchers and Research Teams in

Gene Sequencing and Detection
Szu-Chia Lo’

Extended Abstract

1. Introduction

Human intelligence and innovative
capacity are invaluable organizational assets.
The identification of the major researchers
within a knowledge-driven organization
and how the core members disseminate
and innovate knowledge is key to effective
human resources management. Often, the
majority of the individual researchers within
an organization or a certain field show
limited research productivity and innovation
capability; a small number of individuals who
are core researchers produce relatively larger
amount of knowledge and are the major force

of innovation. The Lotka law (1926) which

indicates that relationship between research
productivity and the number of researchers is
equal to 1/n? speaks to the high concentration
of knowledge production on a few researchers.
In technology development, the phenomenon
is also empirically evident in the relationships
between the numbers of inventors and their
granted patents (Narin & Breitzman, 1995;
Breitzman & Mogee, 2002; Lo, 2005).

This study analyzed the patents in the area
of gene sequencing and detection to identify the
core researchers and major innovating research
teams. Through the patent analysis and the
construction of the brain map (Breitzman &
Mogee, 2002, 196), this study sought to better

understand the development and dissemination
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processes of the technology development in the

field. Specific goals of this study included the

following:

e To understand the distribution of gene
sequencing research output

e To identify the major research teams and
individual researchers in the gene sequencing
industry

e To construct the brain map of the gene
sequencing technologies

* To analyze the basic research performance of

the major research teams in gene sequencing

2. Methodology

This study analyzed patents granted
between 1999 and 2008 that are related to gene
sequencing. The analysis focused on identifying
the institutions with high productivity as well as
the performances of the individual researchers
within those institutions in terms of their basic
research and technology output. In this study,
journal articles were used as an indication of
basic research production, while patents were
used to indicate technology output. BIOSIS,
a life science database comprising journal
and conference papers as well as patents, was
searched with keywords and classification
numbers to identify the patents granted between
1999 and 2008. A total of 1148 gene sequencing
and detection patents were retrieved. After

identifying the major inventors of the patents,
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Science Citation Index Expanded was searched
to retrieve their journal articles published
between 1999 and 2008 in order to analyze the
relationships between the basic research and

technological application.

3. Study Findings
3.1 The patents of the gene sequencing and
detection
Although the analysis focused on the
patents granted between 1999 and 2008, to
understand the past technology development
of gene sequencing and detection, the patents
granted back to 1976 were also examined.
Consequently, this study discerned the
following stages of gene sequencing and
detection technologies based on the patent
statistics: the emergent stage (1976-1987),
the development stage (1988-1996), the rapid
growth stage (1997-2002), and the waning stage
(2002-2008).

3.2 The country origins of the patents
(1999-2008)

United States owned the most patents (786,
70.30%). In average, each individual U.S. patent
owner was granted 2.54 patents during the time
period. Other countries owning larger numbers
of patents included Japan (73 patents), France
(51), Germany (49), Canada (24), and UK

(21). The average granted patent numbers for
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Figure 1. Numbers of Patents Granted between 1976 and 2008

each individual owner in those countries were:
1.55 (Japan), 2.55 (France), 1.88 (Germany),
1.33 (Canada), and 1.24 (U.K.). International
collaboration in gene sequencing technologies
was very limited. Only seven of the U.S.-
owned patents were the result of international
collaboration. The collaborators included Japan,

France, and Denmark.

3.3 The patents owner assignees analysis

The total number of owners of the 1,148
patents between 1999 and 2008 was 503.
89.98% of the patents (1,033) belonged to
one particular assignee. 5.23% (60 patents)
belonged to two particular assignee. Of the 503

owners, 340 were commercial institutions which
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together owned 766 patents (each owning 2.25
in average). 91 were educational institutions
which owned 260 patents (each owning 2.86
in average). Four institutions owned the larger
numbers of patents: the University of California
at Berkeley (38), Becton, Dickinson and
Company (29), Gen-Probe (28), and the U.S.
Department of Health & Human Services (21).
Fifteen other institutions owned more than 10
patents.

The analysis also revealed the distribution
of patent owner productivity. Based on the
Bradford law, this study located the patent
owners in three zones by the numbers of patents
owned. The first zone contained 27 patent

owners which together owned 385 patents.



An Analysis of the Core Researchers and Research Teams in Gene Sequencing and Detection

The second zone contained 114 assignee and
398 patents. And the third zone contained 409
patents. The distribution roughly complied to
the Bradford law of 1: n: n?> with the constant

being 27.

3.4 The patents inventor analysis

The analysis showed that the development
of gene sequencing and detection technologies
was mainly the result of collaborative research.
Of the 1,148 patents granted between 1999
and 2008, 906 (78.92%) were inventions by
two or more inventors. Most of the research
teams were composed of two to four inventors.
Single-person invention resulted in 242 patents
(21.08%). The largest team size was seen in a
patent owned by the Third Wave, which was
composed of 20 inventors. A total of 2,217
inventors were recorded in the patent data. 1,413
inventors were from the United States, 172
from Japan (mostly affiliated with a commercial
institution), and 128 from France (mostly
researchers from Institut Pateur).

The most productive individual of the
2,217 inventors was Anthony P. Shuber, whose
18 inventions were patented and owned by the
Exact, a U.S. company. His teams were usually
composed of two to three inventors. Shuber
was followed by four other most productive
inventors: Francis Barany (14 patented

inventions), James G. Nadeau (13), Christopher
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D. Gocke (12), and John William Shultz (12).
Comparing those productive individuals’
teams, when the teams were affiliated with
academic institutions, they usually comprised
five or less inventors; when the teams belonged
to commercial institutes, the team size could

become as large as 10 researchers.

3.5 The major institutions and inventors

The previous Bradford law analysis
identified 27 productive research institutions
located in the first zone. Five of the 27 owned
more than 20 patents. The following analysis
further examined the research within each
institution in order to identify the core research
teams.

» University of California (Berkeley)

During 1999 to 2008, the institution was
granted 38 gene sequencing and detection
patents, which were associated with 71
inventors. Pinkel was the most productive
inventor. He was a major researcher in the
institution, and the brain map of his research
collaborators was as Figure 4 (the numbering of
the figures were consistent with the main text in
Chinese).

» Becton, Dickinson and Company

During 1999 to 2008, the company was
granted 29 patents. Nadeau was the most
prominent inventor in the company. He was

closely tied to Pitner and Linn and formed the
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Figure 4. The Brain Map of University of California (Berkeley)

core of the research team as shown in Figure 5.
¢ Gen-Probe

This company was granted 28 patents
during the period, and three prominent
inventors emerged from the analysis, including
Steven T. Brentano, James John Hogan, and
Sherrol Hoffa McDonough, each contributed
seven patents. Their teams varied in size and
relationships. The Brentano teams were usually
4-5 inventors large, while the Hogan teams were
often composed of 2-3 inventors. Hogan and
McDonough were also closed tied in research

with the former leading the teams.
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e Department of Health and Human Services
(US)

The department was granted 21 patents
during the period, and each invention was
developed by a team of 2-4 persons. Although
some of its inventors did collaborate with others,
continuous and stable inventor collaboration
relationships did not exist, and no brain map was

made for this specific organization.

4. Discussions & Conclusion

The analyses suggested that the patent

growth and development in gene sequencing
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and detection technologies were roughly
compatible with Price’s growth curve of
scientific literatures (Price, 1963, 20-23) and
Anderson’s (1999) research on patent growth.
United States owned the most patents in this
area, but Japan had the highest per-institution
ownership (2.55 patents), which indicated that
Japan performed relatively well in obtaining
patents overseas.

Although most of the assignees were
commercial institutions, University of

California at Berkeley prevailed as the most
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productive institution. California led the other
states in transferring gene sequencing research
into applied technologies and the University
apparently had been benefited from the
niche (Lo, 2005). In terms of the continental
distribution of the gene sequencing research,
the North America, Europe, and Japan were the
three major loci of research. In Europe, Institut
Pasteur, Bio Merieux, and Innogennetics
prevailed as the major institutions. In Japan,
however, no prevalent leading institution was

identified.
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Figure 6. The Brain Map of the Gen-Probe

The gene sequencing and detection
technology development was driven by team
research. And the majority of the research
output was generated from a small group of
researchers. Individual inventors like Shuber
and Barany and major team leaders like Pinkel,
Nadeau, Brentano, Hogan, and McDonough
contributed tremendously to the field. Stable
team relationships as well as the addition of new
brain power positively influenced the research
output. Most of the commercial institutions
concentrated on technology applications and

invested limited efforts in basic research.
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Academic institutions like the University of
California at Berkeley were influential in both
basic research and industrial applications.

This study employed the patent analysis
methods to identify the core researchers and
research teams and the relationships between
them in gene sequencing and detection.
Such analyses may reveal the structures and
processes of knowledge development and
technology transfer within an industrial field.
Future research may employ the similar analysis
techniques to study the development of the

other scientific and technology domains.
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