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Patent landscape reports (PLRs) provide a snapshot of the patent
situation of a specific technology, either within a given country or
region, or globally. They can inform policy discussions, strategic
research planning or technology transfer. They may also be used
to analyze the validity of patents based on data about their legal
status.

A PLR begins with a state-of-the-art search for the relevant technology in selected patent
databases. The search results are then analyzed to answer specific questions about, for
example, patterns of patenting activity or of innovation. The results are presented visually to
assist understanding and conclusions or recommendations based on the empirical evidence
are provided.
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Advancing Standards and Training : Focusing on open methods, promoting
open data and standard setting for patent analysis (see Resources)
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Presentation Notes
Thank you very much. Today I am going to talk about the patent system as an information system and the role of data science in advancing the visibility of the contribution of biodiversity and traditional knowledge to innovation inside and outside the patent system. I wanted to start by highlighting that WIPO has done considerable work to promote standards and training in patent analytics. Some of this work is reflected in patent landscape reports on topics such as marine genetic resources, animal genetic resources and micro algae. Other work is directed to training materials and workshops. I have included some of these resources at the end of this presentation for interested delegations. 

https://www.wipo.int/patentscope/en/programs/patent_landscapes/
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Abstract

Biological diversity in the patent system is an enduring focus of controversy but empirical
analysis of the presence of biodiversity in the patent system has been limited. To address this
problem we text mined 11 million patent documents for 6 million Latin species names from the
Global Names Index (GNI) established by the Global Biodiversity Information Facility (GBIF)
and Encyclopedia of Life (EOL). We identified 76,274 full Latin species names from 23,882
genera in 767,955 patent documents. 25,595 species appeared in the claims section of
136,880 patent documents. This reveals that human innovative activity involving biodiversity in
the patent system focuses on approximately 4% of taxonomically described species and
between 0.8—1% of predicted global species. In this article we identify the major features of the
patent landscape for biological diversity by focusing on key areas including pharmaceuticals,
neglected diseases, traditional medicines, genetic engineering, foods, biocides, marine genetic
resources and Antarctica. We conclude that the narrow focus of human innovative activity and
ownership of genetic resources is unlikely to be in the long term interest of humanity. We argue
that a broader spectrum of biodiversity needs to be opened up to research and development
based on the principles of equitable benefit-sharing, respect for the objectives of the
Convention on Biological Diversity, human rights and ethics. Finally, we argue that alternative

models of innovation, such as open source and commons models, are required to open up
bindivercitv for recearch that addraceae arctiial and nealected areae of huiuman neaed The
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Presentation Notes
Making biodiversity and traditional knowledge visible.

Around 7 years ago, my team published the results of an exercise to text mine 11 million full text patent documents for 6 million species names. This revealed that around 4% of taxonomically described species were present in the main patent collections (US, EP and PCT).  We used a high end computing facility worth around US$1 million to do this.  A few years later I would simply do this from my laptop. 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0078737#:%7E:text=25,595%20species%20appeared%20in%20the,1%25%20of%20predicted%20global%20species.
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Abstract

This article examines biodiversity research and innovation in Antarctica and the COVID-19 SARS-CoV-2 preprints from
Southern Ocean based on a review of 150,401 scientific articles and 29,690 patent medRxiv and bioRxiv
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Over the last few years a dramatic shift has started to take place in access to scientific and patent data. This is based on a combination of the promotion of openness for publicly funded research and the use of copyright based create commons licences to set the basic terms for sharing data. This is transforming what it is possible to do with patent data. 

https://www.biorxiv.org/content/10.1101/2020.05.03.074849v1
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Presentation Notes
In this slide we see data from the open access Microsoft Academic Graph on research publications for Antarctica. 

In the next slide we see data on patent activity for Antarctic species. 
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What is important about this for today it is that it has become possible to start answering 
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Presentation Notes
There has been growing interest in sequence data in recent years in discussion of digital sequence information and in this slide we can explore different methods of counting sequence data, such as counting the number of first filings that contain sequences, the number of sequences in filings by year and, as in research on BBNJ the impacts of cumulative counts of sequences. 
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key practical issue.
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Species appearing in marine related patent activity
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IS It material?
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As part of our work on disclosure we have manually reviewed tens of thousands of patent documents for references to origin in a series of studies for the UK, on Africa, South East Asia and for the deep oceans. The outcome of that is that in practice three different questions need to be answered. 


Irce Applicant Species (Ircc Compiled.Csv) Type (Ircc Compile..
ABSCH-IRCC-ZA-206780-1 HG&H Pharmaceuticals (Pty) Ltd Sceletium tortuosum commercial Abc
ABSCH-IRCC-ZA-208241-1 Totally Wild (Pty) Ltd Aloe ferox commercial Abc
ABSCH-IRCC-ZA-237653-1 Quintessence Collections CC Agothosma betulina commercial Abc
Aloe ferox commercial Abc
ABSCH-IRCC-ZA-238274-1 Council for Scientific and Industrial Research Siphonichilus aethiopicus commercial Abc
ABSCH-IRCC-ZA-238275-1 Council for Scientific and Industrial Research Elephantorrhiza elephantina commercial Abc
ABSCH-IRCC-ZA-238276-1 Council for Scientific and Industrial Research Lippia javanica commercial Abc
ABSCH-IRCC-ZA-238277-2 Cape Kingdom Nutraceuticals (Pty) Ltd Agathosma betulina commercial Abc
Agathosma crenulata commercial Abc
ABSCH-IRCC-ZA-238278-1 University of Western Cape Galenia africana commercial Abc
ABSCH-IRCC-ZA-238279-1 The Esse Trust Adansonia digitata commercial Abc
Kigelia africana commercial Abc
ABSCH-IRCC-ZA-239334-1 University of Pretoria Euclea natalensis commercial Abc
ABSCH-IRCC-ZA-239335-1 University of Pretoria Leucosidea sericea commercial Abc
ABSCH-IRCC-ZA-239336-1 University of Pretoria Helichrysum odoratissimum commercial Abc
ABSCH-IRCC-ZA-239337-1 Council for Scientific and Industrial Research Elephantorrhiza elephantina commercial Abc
ABSCH-IRCC-ZA-239338-1 Croc Cure (Pty) Ltd Crocodylus niloticus commercial Abc
ABSCH-IRCC-ZA-239339-2 Parceval (Pty) Ltd jointly with Heel Biologische Heil.. Agathosma betulina commercial Abc
ABSCH-IRCC-ZA-239340-1 Pastillo Seed Qil Citrullus lanatus commercial Abc
Cucumis metuliferus commercial Abc
ABSCH-IRCC-ZA-239341-1 University of Pretoria Greyia flanaganii commercial Abc
ABSCH-IRCC-ZA-239342-1 Tartan Timbers (Pty) Ltd Adansonia digitata commercial Abc
ABSCH-IRCC-ZA-239343-1 Parceval (Pty) Ltd jointly with Mast-Jagermeister SE Agathosma betulina commercial Abc
ABSCH-IRCC-ZA-239437-1 University of Cape Town NA commercial Abc
ABSCH-IRCC-ZA-239438-1 Nestle South Africa (Pty) Ltd Aspalathus linearis commercial Abc
ABSCH-IRCC-ZA-239439-1 Rain Africa Innovations CC Adansonia digitata commercial Abc
Aloe ferox commercial Abc
ABSCH-IRCC-ZA-239440-1 Council for Scientific and Industrial Research Siphonichilus eathiopicus commercial Abc

IRCC Records (South Africa)

The Nagoya Protocol includes the option to issue Internationally
Recognised Certificates of Compliance (stored on the ABS Clearing
House of the CBD)




Disclosure Statement

« A disclosure statement - modelled on the US
Bayh-Dole Act requirement for disclosure of
federally sponsored research - could greatly
Improve transparency without affecting
patentability requirements.

« ‘Genetic resources In this application were
collected under ABSCH-IRCC-ZA-206780-1. The
Government of [South Africa] has certain rights In
this invention etc...’
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Cape Kingdom nutraceuticals PTY Ltd has five patent families that relate to Buchu and has received an IRCC but does not mention it in the description from the accessible documents. 


Colombia (signatory to NP)

Applicant: ECOFLORA S.A.S

Title: Colorant Compounds Derived From Genipin Or Genipin Containing Materials (US9376569B2)

Statement of Access and Benefit Sharing (ABS)

[0002] This invention is based on the extraction and use of a blue dye with edible properties from the fruit
of the Genipa americana tree. This tree grows in a variety of rainforests of Colombia. In compliance with
the principles of ABS of the Convention of Biological Diversity and its implementing Nagoya Protocol,
access to the genetic resources was obtained through agreements with ethnic communities and the
authorities charged by Colombian legislation with administering their collective territories. The assignee
has also entered into agreements with several community entrepreneurial initiatives that coordinate local
production and supply dynamics with commercial partners. Through a shareholding agreement, these
community-owned suppliers share in the financial benefits of commercialization of the genetic resources.
Additional benefit sharing is provided through Fundacion Espavé, a nonprofit organization that is a
member of the Union for Ethical BioTrade and that trains local producers on sustainable sourcing in the
Pacific rainforest.
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It is laborious to search for these kinds of statements and for re

https://www.lens.org/lens/patent/181-294-750-748-879/fulltext
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Reviewing patent texts, even with help from machines, is laborious. This is why there is such an emerging emphasis on machine learning. This is what the text we have just seen looks like to a machine learning model that we are training to recognise biodiversity related topics in publications and patents. 
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axa | [un, | [CETTRY | Was . | [pe: ] [Loc. || 6eos|

Local plants common as repellents against Anopheles arabiensis taxa
, in  Mpumalanga Province wc , South Africa eee .. OBJECTIVE: To

assess the repellency effect of three local plants common ; fever tea
common ( Lippia javanica taxa ), rose geranium common (
Pelargonium reniforme taxa ) and lemon grass common (
Cymbopogon excavatus taxa ) against laboratory reared Anopheles
arabiensis taxa mosquitoes common . DESIGN: A laboratory

experimental study. SETTING: Mpumalanga Province wc , South
Africa cpe . SUBJECTS: Three adult male volunteers. MAIN Loc

OUTCOME MEASURES: Affordable alternatives to synthetic

repellents against biting of Anopheles arabiensis taxa mosquitoes
common . RESULTS: All three alcohol plant common extracts provided

significantly ilcohol

control. The a ‘ovided 76.7
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Machine learning allows computers to take the strain in processing millions of texts to extract useful information. The key is training the model. 
For debates on genetic resources this means that biodiversity in the patent system and its contribution to innovations involving patents should become clearer.
For emerging technologies such as synthetic biology and debates on genetic sequence data (digital sequence information) models could be trained to recognise categories of interest. 


DSI & Emerging
Technologies

* [sSsues under debate:
Synthetic Biology
Gene editing
Gene drives

Genetic sequences
(CBD, NP, ITPGRFA,
UNCLOS, WHO)

* How do we make
this visible?
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Parties to the Convention on Biological Diversity are engaged in discussions on synthetic biology (engineering biology), gene editing (CRISPR) & gene drives;

The subject of digital sequence information (genetic sequence data) is a subject of discussion at the CBD, the Plant Treaty, in BBNJ negotiations under UNCLOS, & the WHO;

The patent information system is well placed to inform discussions;
It is critical that inputs to deliberations provide transparent data & are methodologically robust.
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There has been a great deal of discussion about whether it is possible or desirable to create some form of “track and trace” system for genetic resources. I am not enthusiastic about that description. Viewed from a patent information systems perspective we already know where genetic sequences are. Thus, the Lens from CAMBIA in Australia has index patent documents containing DNA and amino acid sequences. There were just over 740,000 patent publications with sequences as of the other days of the other day in 242000 patent families. 
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SEQ Literature Top Cited in Patents

Title
Basic Local Alignment Search Tool

Review ArticlePharmaceutical Salts

Continuous cultures of fused cells secreting antibody of predefined specificity

A general method applicable to the search for similarities in the amino acid sequ..

Gapped BLAST and PSI-BLAST: a new generation of protein database search pro..
Protective Groups in Organic Synthesis

Possible dissociation of the heparin-binding and mitogenic activities of heparin-..
Single amino acid substitution altering antigen-binding specificity

Comparative characterization of the PvuRts1| family of restriction enzymes and ..

Reshaping human antibodies for therapy.
Single-chain antigen-binding proteins
Improved tools for biological sequence comparison.

Deciphering the message in protein sequences: tolerance to amino acid substitu..

Replacing the complementarity-determining regions in a human antibody with t..
Canonical structures for the hypervariable regions of immunoglobulins

Protein engineering of antibody binding sites: recovery of specific activity inan ..
Binding activities of a repertoire of single immunoglobulin variable domains sec..

Chimeric human antibody molecules: mouse antigen-binding domains with huma..
By-passing immunization: Human antibodies from V-gene libraries displayed on ..

Making antibody fragments using phage display libraries
Antibody-antigen Interactions: Contact Analysis and Binding Site Topography

Applications and statistics for multiple high-scoring segments in molecular sequ..

Systems for Identifying New Drugs Are Often Faulty
Reshaping human antibodies: grafting an antilysozyme activity

Transforming growth factor alpha: mutation of aspartic acid 47 and leucine 48 r..
From genes to protein structure and function: novel applications of computation..

Generation of a large combinatorial library of the immunoglobulin repertoirein ..
Amino acid substitution matrices from protein blocks

"Diabodies": small bivalent and bispecific antibody fragments

Phage antibodies: filamentous phage displaying antibody variable domains
Effects of amino acid sequence changes on antibody-antigen interactions.

Rapid and efficient site-specific mutagenesis without phenotypic selection.

New methods of drug delivery.

A comprehensive set of sequence analysis programs for the VAX
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SEQ Cited Literature Fields of Study
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Immune system
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Cell culture
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Literature Citations (N

Literature cited in sequence related patent data indicates research shaping patent

activity. Also helps reveals new technologies such as synthetic biology and CRISPR.

Sources: Lens and MAG. Status exploratory (50,000 top cited records)
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Patent citations help reveal the global research
landscape shaping sequence activity

Available affiliation information for 50,000 publications cited in
patent data containing sequences. Status: Exploratory. Sources: the
Lens, GRID.
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The important point here is that patent citations help to illuminate the underlying research landscape. However, this is not the same as data on the origin of sequences (although it may provide clue). In future work data from EMBL and the WILDDSI project will make the origins of sequence data more visible. 

As a final remark on digital sequence information it is important to note, as Richard and Osmat Jefferson have highlighted in their work, that patent claims involving sequence data require very careful interpretation because sequences may be referenced or claimed. 


Open Data

Open data that is
Findable, Accessible,
Interoperable and
Reusable (FAIR) is
central to advancing
analytics for GR.

More could be done to
promote open patent
data to inform policy
and public debates.

Disclosure

A clear disclosure
statement would
create transparency
and promote trust.

Making the role of
biodiversity In
Innovation visible is
central to promoting
recognition of its
Importance for human
welfare.

Emergence

The patent system is
well placed to inform
debates on digital
seqguence information.
But, attention to
guality of analysis is
needed.

Machine learning
methods will
Increasingly improve
the visibility of
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At the end I want to talk about the 


Resources

« Patent Analytics:

WIPO Manual on Open Source Patent Analytics

WIPO Handbook on Patent Analytics (work in progress)

Online training resources (workshop materials)

* Genetic Resources:

WIPO Patent Landscape on Marine Genetic Resources (ASEAN)

WIPO Patent Landscape on Animal Genetic Resources

Africa Studies

Valuing the Deep: Marine Genetic Resources in Areas Beyond National Jurisdiction

* Emerging Technologies

Synthetic Biology: Mapping the Scientific Landscape

Svynthetic Biology: Mapping the Patent Landscape

CRISPR: Pre-existing technological core and roots for the CRISPR breakthrough.

Tracking the Emergence of Synthetic Biology

Emergence scoring to identify frontier R&D topics and key players

Forecasting technologies using data augmentation and deep learning.



https://wipo-analytics.github.io/
https://wipo-analytics.github.io/handbook/
https://github.com/wipo-analytics
https://wipo-analytics.github.io/asean_marine/
https://www.wipo.int/publications/en/details.jsp?id=3394&plang=EN
https://www.researchgate.net/project/Africa-Studies-on-Access-and-Benefit-Sharing
https://bookdown.org/poldham/valuingthedeep/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0034368
https://www.biorxiv.org/content/10.1101/483826v1
https://www.lens.org/lens/scholar/article/107-478-676-450-080/main
https://link.springer.com/article/10.1007/s11192-017-2452-5
https://www.sciencedirect.com/science/article/abs/pii/S0040162517314804
https://link.springer.com/article/10.1007/s11192-020-03351-6

Image Credits

- Images are provided strictly for educational purposes only and all rights remain with the original copyright or creative
commons rights holders. The contents of this presentation may not be sold. or used for commercial purposes.

- Glossina fuscipes © IRD

- Hemachatus haemachatus author unknown.

- Hoodia juttae CC CalPhotos

- Bacillus pulmilis Eye of Science/Science Photo Library

- DNA image. © Kate Whitley/ Wellcome Trust, London

- Fomitopsis africana EOL, author unknown

- Calophyllum inophyllum © JB Friday

- Merluccius cadenati Public domain, Rich Starr NOAA/CBNMS

- Biophytum petersianum author unknown

- Hoodia species NHM UK, no author information

- Catharanthus roseus CC Deepak Gupta

- Aloe africana CC Stan Shebs

- Sclerochiton ilicifolius © Lucinda A. McDade

- Eklonia maxima CC derekkeats

- Sorangium cellulosum Muller/Saarland University



http://en.ird.fr/var/ird/storage/images/media/images/illustrations/photographies/glossina-fuscipes-gorgee-de-sang/37330-1-fre-FR/glossina-fuscipes-gorgee-de-sang1.jpg
http://www.africanreptiles-venom.co.za/assets/images/rinkhals.jpg
http://calphotos.berkeley.edu/imgs/512x768/0000_0000/0610/0752.jpeg
http://bacmap.wishartlab.com/system/images/585/medium/Bacillus_pumilus.jpg?1319706377
http://content62.eol.org/content/2012/02/24/01/16112_580_360.jpg
http://www.ctahr.hawaii.edu/forestry/Data/photos/Calophyllum_inophyllum_tree.jpg
http://upload.wikimedia.org/wikipedia/commons/thumb/c/c2/Merluccius_productus1.jpg/220px-Merluccius_productus1.jpg
http://www.medicinalplantsinnigeria.com/gallery_b/slides/Biophytum%20petersianum(patanmo).jpg
http://www.nhm.ac.uk/resources-rx/images/1049/species-dist-banner_83936_1.jpg
http://upload.wikimedia.org/wikipedia/commons/thumb/0/09/Madagascar_Periwinkle_-_Single_-_Jammu.JPG/800px-Madagascar_Periwinkle_-_Single_-_Jammu.JPG
http://upload.wikimedia.org/wikipedia/commons/1/11/Aloe_africana_1.jpg
http://tolweb.org/tree/ToLimages/sclerochiton.harv.lam1.300a.jpg
http://upload.wikimedia.org/wikipedia/commons/thumb/5/5a/Ecklonia_maxima_001.jpg/220px-Ecklonia_maxima_001.jpg
https://www.biotechnologie.de/BIO/Navigation/EN/funding,did=68142.html?view=renderPrint

Image Credits

- Cephalodiscus gilchristi Eastern Cape Scuba Diving, author unknown

. Combretum caffrum © Ellis RP

- Mantella aurantiaca CC Fice

- Bos taurus Public domain Scott Bauer, USDA ARS
- Tumbu fly Unknown author

- Adansonia grandidieri CC Bernard Gagnon

- Balantines aegyptiaca CC Marco Schmidt

- Euprosthenopsis species © N. Larsen

- Natrialba magadi © sciencephotolibrary

- Afrostyrax lepidophyllus © Rhiannon Thomas

. Coffea species CC Marcelo Correa

- Bruguiera gymnorrhiza CC Ulf Mehlig

- Vibrio vulnificus CDC/James Gathany (PHIL #7815) - Obtained from the CDC Public Health Image Library

- Heteractis crispa Public domain NOAA - http://www.photolib.noaa.gov/htmls/reef2053.htm

- Torpedo marmorata CC Philippe Guillaume - originally posted to Flickr as fear me

- Thunnus albacares Public Domain: OAR/National Undersea Research Program (NURP) -

- Avicennia marina CC Colin Trainor



http://www.easterncapescubadiving.co.za/images/_large/CephalodiscusGilchristi.jpg
http://ecoport.org/PDB/000036/36614.jpg
http://upload.wikimedia.org/wikipedia/commons/e/e1/Golden_mantella.JPG
http://upload.wikimedia.org/wikipedia/commons/thumb/1/11/Bos_taurus_indicus.jpg/780px-Bos_taurus_indicus.jpg
http://www.google.com.et/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http%3A%2F%2Fwww.treknature.com%2Fgallery%2Fphoto222770.htm&ei=h0fsVLibLcLiauWCgcgH&bvm=bv.86475890,d.d24&psig=AFQjCNG-BgqdPDz01t8xwLeiPuMtJ9uibw&ust=1424857349835021
http://upload.wikimedia.org/wikipedia/commons/thumb/a/a8/Adansonia_grandidieri04.jpg/450px-Adansonia_grandidieri04.jpg
http://upload.wikimedia.org/wikipedia/commons/c/c0/Balanites_aegyptiaca_0730.jpg
http://www.biodiversityexplorer.org/arachnids/spiders/images/pisaur3.jpg
http://www.visualphotos.com/photo/1x6040719/coloured_sem_of_natrialba_magadii_bacteria_b244033.jpg
http://cdn1.arkive.org/media/64/64B3858E-6CE6-453A-A693-9244BEB6666B/Presentation.Large/Afrostyrax-lepidophyllus-fruit.jpg
http://upload.wikimedia.org/wikipedia/commons/thumb/c/c7/Coffee_Flowers.JPG/800px-Coffee_Flowers.JPG
http://en.wikipedia.org/wiki/Bruguiera_gymnorrhiza#mediaviewer/File:Bruguiera_gymnorrhiza.jpg
http://upload.wikimedia.org/wikipedia/commons/8/82/Vibrio_vulnificus_01.png
http://en.wikipedia.org/wiki/Sebae_anemone#mediaviewer/File:Two-banded_clown_fish_-_Amphiprion_bicinctus_-_in_sea_anemone.jpg
http://en.wikipedia.org/wiki/Marbled_electric_ray#mediaviewer/File:Torpedo_marmorata2.jpg
http://en.wikipedia.org/wiki/Yellowfin_tuna#mediaviewer/File:Yellowfin_tuna_nurp.jpg
http://en.wikipedia.org/wiki/Avicennia_marinamediaviewer/File:Mature_mangrove_tree_(Avicennia_marina)_at_edge_of_Lake_Be_Malae.jpg
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