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Scientific revolution

Refs: http://en.chinaculture.org
https://www.britannica.com
https://www.worldhistory.org
https://www.heritage-print.com




Fithess landscape

Centralized: Rapid climbing, but near the local peak

Diversity-driven: Suboptimal exploration, but to the global peak



These days ...
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Commercial pressure:
Short-term returns & risk aversion
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Commercial pressure:
Short-term returns & risk aversion

How about the case of genetic research?

Ref: Depositphotos



Paper vs. Patent

Paper: Only few % company-funded for each gene

Patent: >70% company-assigned for each gene
- Mostly driven by industry

Datasets

Various bio- and medical areas, about 20 M papers and
patent families (US, China, Europe).

Genes for protein production (UniProtKB/Swiss-Prot)



Paper vs. Patent

Patents / year (x102)
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Top 10 genes in papers

Number of papers

1990-2021 . «2017-2021
TNF-a 99,853 26,744  TNF-a
CD4 I 21,975 Luciferase
TP53 I 86,829 I IL-1B8
Hemoglobin I I Hemoglobin
IFN-y I 19,670 I TP53
IL-1B I I PI3-K
Angiotensin I 18,323 H EGFR
EGFR | 56,789 | cp4

Bel-2 || 15930 | mTOR



Top 10 genes in patents

Number of patents
1990-2020 - «2016-2020
Serum albumin I I Cas9
EGFR ﬂ 55 I Serum albumin
o [ B I
Hemoglobin I ; 982 J EGFR
TNF-a 1,375 I PD-L1
Streptavidin I , I IL-6
IL-6 I , 732 I Streptavidin
GFP | 716 | TNF-a
Angiotensin I 1,184 679 I Hemoglobin
IL-2 [ 1155

537 l IL-2
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Industry interests vs. scientific research

Relative frequency
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Papers / year (x103)
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Fields of highly commercial focus

Proportion of paired genes

Cas9 GFP

Proportion of genes in
each thematic category,
paired in the early stage
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Despite the perceived positive role of commercial
pressure in technology progress ...

POLICY FORUM

ARTIFICIAL INTELLIGENCE

The growing influence o
of industry in Al research Any implications?

Industry is gaining control over the technology’s future

By Nur Ahmed®2, Muntasir Wahed?, of talent, we see that industry is winnin
Neil C. Thompson'? contest. Data on North American uni
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