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Im Auftrag der Sektion Biotechnologie, Bundesamt fiir Umwelt (BAFU)

Tabelle 1: Neue GV-Pflanzen, die bereits auf dem Markt sind

und/oder in der Kommerzialisierungspipeline
(UPDATE Stand: Dezember 2019, Neue Eintrége sind unterstrichen)

Dr. Eva Gelinsky_ semnar / saatgutpolitik & wissenschaft

Kultur Pflanze Verfahren 2 Eigenschaften Unternehmen ® Entwicklungs- Freisetzungs-| Quelle
(Sorte) status © versuche
Raps Verschiedene |Rapid Trait Herbizidresistenz Cibus (USA) Zulassung USA (seit USA, Kanada | 1a,2a,
Sorten, Development 2004), Kanada (seit (2011), 41a,
die unter der System 2014) Schweden (vor | 473,
Marke Falco™ [(RTDS™), ODM Anbau: USA seit 2015, | 2014), UK 61a,
vertrieben Kanada seit 2018 103a
werden.
Nach Angaben
von Cibus sind
zwei weitere
Rapslinien mit
Herbizid-
resistenz in
Entwicklung.
Raps Rapid Trait ~ohatter tolerance* | Cibus (USA) Nach Angaben von ja 103a,
Development (stabilere Hulsen, Cibus in der Phase der 117a
System die bei der Ernte ,Trait Validation®
(RTDS™), BBM | nicht so leicht
zerbrechen)
Raps Rapid Trait Olqualitat (,Ultra Cibus (USA) Nach Angaben von ja 103a,
Development high-oleic*), Cibus in der Phase der 104a,
System kombiniert mit »1rait Validation® 117a
(RTDS™), BBM | Herbizidresistenz
(Quelle: 104a)




Kultur Pflanze Verfahren 2 Eigenschaften Unternehmen Entwicklungs- Freisetzungs-| Quelle
(Sorte) status ¢ versuche
Raps Rapid Trait Krankheitsresistenz | Cibus (USA) Nach Angaben von ja 103a,
Development (gegen Sclerotinia, Cibus in der Phase der 117a
System Weissstangeligkeit) »Irait Validation®
(RTDS™), ODM
Lein Rapid Trait Herbizidresistenz Cibus (USA) Nach Angaben von ab 2017 (ev. |6a, 30a,
Development (Glyphosat) Cibus in der Phase der Kanada) 45a,
System Trait Validation® 47a,
(RTDSTM_ 67a,
TALEN, 103a
Soja Rapid Trait Krankheitsresistenz | Cibus (USA) Nach Angaben von nein 103a
Development Cibus in der frihen
System Phase ,Crop Platform
(RTDS™), ODM Development*
Soja TALEN Veranderte Calyxt Inc. (USA) APHIS-Bescheid 2015. Seit 2014 in 153,
Fettsdurezusammen Anbau 2019: ca. den USA, 16a,
-setzung (High oleic) 15 000ha, ca. 22 250ha | Argentinien, seit| 17a,
sind unter Vertrag. Ziel 2018 Anbau, 394,
Ol ist seit Anfang far 2020: ca. 40 460ha | neue Sorten im | 43a,
2019 auf dem Markt Anbau unter Vertrag Freisetzungs- | 44a,
in den USA (Quelle 101a) versuch 49a,
Weitere High oleic 63a,
http://www.calyxt.co Sorten in Entwicklung. 82a,
m/first-commercial- gemass Quelle 101a ist 83a
sale-of-calyxt-high- Phase |l abgeschlossen 100a
oleic-sovybean-oil- und Phase |l begonnen 101a,
on-the-u-s-market/ worden (Advanced Field 113a,
Tests, Application Tests 114a

& Commercial Value

Validation)



http://www.calyxt.com/first-commercial-sale-of-calyxt-high-oleic-soybean-oil-on-the-u-s-market/
http://www.calyxt.com/first-commercial-sale-of-calyxt-high-oleic-soybean-oil-on-the-u-s-market/
http://www.calyxt.com/first-commercial-sale-of-calyxt-high-oleic-soybean-oil-on-the-u-s-market/

Kultur Pflanze Verfahren ? Eigenschaften Unternehmen ® Entwicklungs- Freisetzungs-| Quelle
(Sorte) status ¢ versuche
Soja TALEN Veranderte Calyxt Inc. (USA) APHIS-Bescheid 2015, USA 42a,
Fettsdurezusammen Phase | der Entwicklung 43a,
-setzung (High oleic) abgeschlossen. 443,
& niedrige Kommerzialisierung ab 63a
Linolensaure 2024 101a,
113a,
114a
Soja TALEN Verschiedene Traits | Calyxt Inc. (USA) In der ,Discovery” unklar 113a,
in Entwicklung, u. a. Phase, 114a,
Herbizidresistenz Kommerzialisierung ab 120a
2025
Soja CRISPR Veranderte Corteva (USA) ,Next product in pipeline* unklar 108a
Fettsdurezusammen (nach Wachsmais)
setzung (High-oleic)
Soja CRISPR Verschiedene Traits: | DonMario Semillas Kommerzialisierung unklar 94a,
Resistenz gegen (ARG, BRA) geplant ab 2025 95a,
Sidliche Stinkwanze 112a
(Nezara viridula),
Herbizidtoleranz,
Trockentoleranz
Mais Wachsmais CRISPR Veranderte Corteva (USA) APHIS-Beschied 2016, | USA, ab 2016, | 3a,4a,
Starkezusammen- Kommerzialisierung Corteva is 5a,48a,
setzung geplant ab .end of growing about 64a,
decade® (105a), ab 2020 | 1,500 acres in 65a,
(106a) research trials | 105a,
106a
107a
Mais CRISPR Pilzresistenz Evogene (ISR), Forschung & geplant 119a

Bayer Crop Science
(DEU)

Entwicklung




Kultur Pflanze Verfahren @ Eigenschaften Unternehmen ® Entwicklungs- Freisetzungs-| Quelle
(Sorte) status ¢ versuche
Reis Rapid Trait Herbizidresistenz Cibus (USA) Nach Angaben von unklar 6a, 674,
Development (Herbicide Cibus in der Phase der 103a
System resistance 1, 2) Trait Validation®
(RTDS™), ODM
Reis Rapid Trait Krankheitsresistenz | Cibus (USA) Nach Angaben von nein 103a
Development Cibus in der frihen
System Phase ..Crop Platform
(RTDS™), ODM Development*
Reis Cisgenese Salztoleranz Texas A&M University | APHIS-Bescheid 2018, geplant 88a,
(USA), Nexgen ,GE-rice cultivars are in 89a
Plants Pty Ltd (AUS) the early phases of
development”
Kartoffel Rapid Trait Resistenz gegen Cibus (USA) Nach Angaben von unklar 6a,67a,
Development Kraut- und Cibus ist die Phase des 103a
System Knollenfaule Trait Development
(RTDS™),0BM abgeschlossen
Kartoffel Rapid Trait Herbizidresistenz Cibus (USA) Nach Angaben von wahrscheinlich | 67a,
Development Cibus in der Phase der 103a
System Trait Validation®
(RTDS™),0BM
Weizen TALEN Erhohter Calyxt Inc. (USA) Forschung & ja 50b,
Ballaststoffgehalt Entwicklung, Phase | der 63a,
Entwicklung 79a,
abgeschlossen, 80a,
APHIS-Bescheid 2018. 81a,
Kommerzialisierung ab 93a,
2022 113a,
114a
Weizen TALEN Verschiedene Traits | Calyxt Inc. (USA) Kommerzialisierung ab unklar 113a,
in Entwicklung 2025 114a




Kultur Pflanze Verfahren 2 Eigenschaften Unternehmen Entwicklungs- Freisetzungs-| Quelle
(Sorte) status ¢ versuche
Weizen Rapid Trait Herbizidresistenz 1 | Cibus (USA) Nach Angaben von nein 103a
Development Cibus in der frihen
System Phase ,Crop Platform
(RTDS™),0DM Development*
Weizen Rapid Trait Herbizidresistenz 2 | Cibus (USA) Nach Angaben von nein 103a
Development Cibus in der friihen
System Phase ,Crop Platform
(RTDS™),OBM Development*
Weizen Rapid Trait Krankheitsresistenz | Cibus (USA) Nach Angaben von nein 103a
Development Cibus in der friihen
System Phase ,Crop Platform
(RTDS™),0BM Development*
Erdnuss Rapid Trait Aflatoxin-frei Cibus (USA) Nach Angaben von nein 103a
Development Cibus in der friihen
System Phase ,Crop Platform
(RTDS™), ODM Development*
Leindotter |Trait C3008a |[CRISPR Erhéhter Olgehalt | Yield10 Bioscience | APHIS-Bescheid 2017 | Ja, bislangim | 49a,
(USA), Metabolix kleineren 50a,
Oilseeds, Inc. (CAN) Masstab ab 51a,
2018 (USA) 75a,
78a,
96a,
118a




Kultur Pflanze Verfahren 2 Eigenschaften Unternehmen Entwicklungs- Freisetzungs-| Quelle
(Sorte) status ¢ versuche
Leindotter |Traits Erhéhter Olgehalt Yield10 Bioscience APHIS-Bescheid 2018 | Ja, sollen 2019 | 75a,
C3008a, (Multiplexing) (USA), Metabolix stattgefunden 76a,
C3008b, «the triple-edited Oilseeds, Inc. (CAN) haben T7a,
C3009 Camelina plant 78a,
lines are based 96a,
on an 102a
oil biosynthesis 119b
pathway
engineered
directly into the
plant — all based
upon CRISPR
genome editing.”
(Quelle: 102a)
Salat GreenVenus ™ |Combination of | Verlangertes Shelf- |Intrexon (USA) APHIS-Bescheid 2019 | USA, ab 2019 | 109a,
(Romana genome editing | life, verringerte 110a,
Salat) technology (nicht |enzymatische 111a
naher spezifiziert) | Braunungsreaktion
and traditional (an verletzten
breeding Blattern)
techniques
Alfalfa/ TALEN Verbesserte Calyxt Inc. (USA), APHIS-Bescheid 2017, unklar 49a,
Luzerne Nahrstoffzusammen- | S&W Seed Phase | der Entwicklung 52a,
setzung Company (USA) abgeschlossen. 53a,
Kommerzialisierung ab 63a,
2022. 84a,
113a,
114a




Anmerkungen:

a) Verfahren — zur besseren Unterscheidbarkeit farbig markiert: @BM= Oligonukleotid-gerichtete Mutagenese / BRISBRI= Clustered Regularly
Interspaced Short Palindromic Repeats / ZENI= Zinkfinger-Nuklease-Verfahren / TALEN = Transcription activator-like effector nuclease / Intragenese /
Cisgenese / RNAI = RNA-Interferenz / Meganuklease

b) Unternehmen (kursiv)= Entwickler der Technologie; Unternehmen (fett) = Anwender; (kursiv und fett) = Unternehmen & Entwickler
c) Forschung & Entwicklung = angewandte Forschung (— Kommerzialisierung wird wahrscheinlich angestrebt)

Das Unternehmen Corteva (das Unternehmen entstand 2019 als Ausgrindung der DowDuPont Inc. Bedeutendste Tochter des Konzerns ist Pioneer)
hat eine eigene CRISPR Webseite, um Uber die Nutzung des Verfahrens durch das Unternehmen zu informieren: https://crispr.corteva.com/
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20a= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/APHIS_response DOW_ZFN_IPK1_030812.pdf

21a= http://www.nature.com/nature/journal/v459/n7245/full/nature07992.html

22a= http://www.calyxt.com/products/improved-quality-potato/

23a= https://www.technologyreview.com/s/536756/a-potato-made-with-gene-editing/
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On September 23, 2016, APHIS announced the availability of the final Determination and Finding of No Significant Impact (FONSI) of Arctic® Fuiji,
developed by Okanagan Specialty Fruits, Inc.:
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The U.S. Department of Agriculture’s (USDA) Animal and Plant Health Inspection Service (APHIS) extended deregulation to two lines of genetically
engineered (GE) potatoes developed by J.R. Simplot Company for late blight resistance, low acrylamide potential, reduced black spot bruising, and

lowered reducing sugars on October 28, 2016. APHIS previously reviewed and deregulated these GE traits in other GE potatoes:
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59a= https://www.scientificamerican.com/article/genetically-modified-browning-resistant-apple-reaches-u-s-stores/

60a= https://agrow.agribusinessintelligence.informa.com/AG013374/BASFCibus-Clearfield-crops-advance

61a= https://www.grainews.ca/2018/02/08/new-non-gmo-canola-variety-for-the-market/

62a= https://geneticliteracyproject.org/2018/06/19/whats-in-the-crispr-drawer-for-farming-and-food/
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http://www.calyxt.com/calyxt-and-farmers-business-network-inc-partner-to-expand-grower-base-for-calyxts-identity-preserved-high-oleic-soybeans/
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-219-01_air_response_signed.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-038-02_air_response_signed.pdf
http://www.calyxt.com/products/
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-166-01_air_response_signed.pdf
http://ir.yield10bio.com/releasedetail.cfm?ReleaseID=1039116
https://www.technologyreview.com/s/609230/these-are-not-your-fathers-gmos/
https://biovox.eu/insights/detail/dupont-pioneer-rsquo-s-next-generation-of-waxy-corn-shows-the-green-side-of-crispr-cas9
https://www.cibus.com/pdfs/2017_Seed_Variety_Guide-Jim-Radtke.pdf
http://s21.q4cdn.com/813101928/files/doc_factsheets/agriculture/Agriculture-Fact-Sheet_10.6.pdf
http://www.producer.com/2016/03/field-trials-on-non-gm-tolerant-flax-coming-soon/

64a= https://www.pioneer.com/home/site/us/agronomy/library/crispr-cas/
65a= http://www.ilsijapan.org/ILSlJapan/LEC/biotech/GenEd2017/06Gutterson.pdf

66a= https://s21.q4cdn.com/813101928/files/doc_downloads/DowDuPont-2017-Annual-Report.PDF

67a= https://www.cibus.com/crops.php

69a= http://www.innatepotatoes.com/newsroom/view-news/j.r.-simplot-company-statement-on-caius-rommens-book

70a= http://www.potatogrower.com/2017/07/innate-acreage-low-in-canada

71a= https://ausveg.com.au/app/uploads/publications/Potatoes-Australia_June-July Web.pdf
72a= https://www.ncbi.nim.nih.gov/pubmed/29959585

73a= https://www.thepacker.com/article/gm-arctic-apples-heating-retail

74a= https://fruitgrowersnews.com/article/ga-with-developer-of-the-gmo-non-browning-arctic-apple/

75a= https://www.yield10bio.com/sites/default/files/Y TEN%20Investor%20SlideDeck WebSite 9 11 18.pdf
76a= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-142-01_air_inquiry_cbidel.pdf

77a= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-142-01 air response_signed.pdf

78a= https://www.agritechtomorrow.com/article/2018/09/yield10-bioscience-with-dr-oliver-peoples/11000

79a= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-038-01_air_inquiry_cbidel.pdf

80a= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-038-01_air_response_signed.pdf

81a= http://www.calyxt.com/calyxt-harvests-high-fiber-wheat-field-trials/
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http://www.calyxt.com/calyxt-inks-agreement-with-kemx-global-to-refine-high-oleic-soybean-oil/
http://www.calyxt.com/calyxt-signs-agreement-with-american-natural-processors-to-crush-and-process-its-high-oleic-soybeans/
http://www.calyxt.com/calyxt-harvests-high-fiber-wheat-field-trials/
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-038-01_air_response_signed.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-038-01_air_inquiry_cbidel.pdf
https://www.agritechtomorrow.com/article/2018/09/yield10-bioscience-with-dr-oliver-peoples/11000
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-142-01_air_response_signed.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-142-01_air_inquiry_cbidel.pdf
https://www.yield10bio.com/sites/default/files/YTEN%20Investor%20SlideDeck_WebSite_9_11_18.pdf
https://fruitgrowersnews.com/article/qa-with-developer-of-the-gmo-non-browning-arctic-apple/
https://www.thepacker.com/article/gm-arctic-apples-heating-retail
https://www.ncbi.nlm.nih.gov/pubmed/29959585
https://ausveg.com.au/app/uploads/publications/Potatoes-Australia_June-July_Web.pdf
http://www.potatogrower.com/2017/07/innate-acreage-low-in-canada
http://www.innatepotatoes.com/newsroom/view-news/j.r.-simplot-company-statement-on-caius-rommens-book
https://www.gmwatch.org/en/news/latest-news/18575-gmo-potato-creator-now-fears-its-impact-on-human-health
https://www.cibus.com/crops.php
https://s21.q4cdn.com/813101928/files/doc_downloads/DowDuPont-2017-Annual-Report.PDF
http://www.ilsijapan.org/ILSIJapan/LEC/biotech/GenEd2017/06Gutterson.pdf
https://www.pioneer.com/home/site/us/agronomy/library/crispr-cas/

85a= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-298-01 air_inquiry cbidel.pdf

86a= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-298-01_air_response_signed.pdf

87a= http://bensonhillbio.com/2018/11/01/enabling-gene-editing-to-be-a-truly-enable-technology-part-iii/

88a= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-286-01_01_air_inquiry.pdf
89a= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-286-01_air_response_signed.pdf
90a= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-076-01_air_inquiry cbidel.pdf

92a= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-076-01_air_response_signed.pdf

93a= http://www.capitalpress.com/Nation_World/20180405/high-fiber-gene-edited-wheat-cleared-for-commercialization

94a= http://efarmnewsar.com/2018-09-07/don-mario-in-seven-years-we-will-be-launching-soybeans-obtained-by-nbt.html

95a= https://www.donmario.com/en/products/

97a= http://www.dowagro.com/en-us/newsroom/pressreleases/2015/4/dow-agrosciences-arcadia-biosciences-and-bioceres-collaborate-to-develop-

and-commercialize-soybean-traits

98a= https://arcadiabio.com/2015/12/02/dow-agrosciences-and-arcadia-biosciences-form-strateqgic-collaboration-to-develop-and-commercialize-corn-

traits/

99a= http://www.annualreports.com/HostedData/AnnualReports/PDF/NASDAQ_RKDA_2016_2d51cabd96a0445cbb4977b00324d2cd.pdf

100a= https://www.transgen.de/aktuell/2724.usa-genom-editierte-sojabohnen-ohne-gentechnik.html

101a=https://calyxt.com/wp-content/uploads/2019/09/Calyxt-Investor-Presentation-2019-September-Cap-Conference.pdf
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https://calyxt.com/wp-content/uploads/2019/09/Calyxt-Investor-Presentation-2019-September-Cap-Conference.pdf
https://www.transgen.de/aktuell/2724.usa-genom-editierte-sojabohnen-ohne-gentechnik.html
http://www.annualreports.com/HostedData/AnnualReports/PDF/NASDAQ_RKDA_2016_2d51cabd96a0445cbb4977b00324d2cd.pdf
https://arcadiabio.com/2015/12/02/dow-agrosciences-and-arcadia-biosciences-form-strategic-collaboration-to-develop-and-commercialize-corn-traits/
https://arcadiabio.com/2015/12/02/dow-agrosciences-and-arcadia-biosciences-form-strategic-collaboration-to-develop-and-commercialize-corn-traits/
http://www.dowagro.com/en-us/newsroom/pressreleases/2015/4/dow-agrosciences-arcadia-biosciences-and-bioceres-collaborate-to-develop-and-commercialize-soybean-traits
http://www.dowagro.com/en-us/newsroom/pressreleases/2015/4/dow-agrosciences-arcadia-biosciences-and-bioceres-collaborate-to-develop-and-commercialize-soybean-traits
http://ir.yield10bio.com/news-releases/news-release-details/yield10-bioscience-announces-plans-its-2018-field-test-program
https://www.donmario.com/en/products/
http://efarmnewsar.com/2018-09-07/don-mario-in-seven-years-we-will-be-launching-soybeans-obtained-by-nbt.html
http://www.capitalpress.com/Nation_World/20180405/high-fiber-gene-edited-wheat-cleared-for-commercialization
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-076-01_air_response_signed.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-076-01_air_inquiry_a1_cbidel.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-076-01_air_inquiry_cbidel.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-286-01_air_response_signed.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-286-01_01_air_inquiry.pdf
http://bensonhillbio.com/2018/11/01/enabling-gene-editing-to-be-a-truly-enable-technology-part-iii/
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-298-01_air_response_signed.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-298-01_air_inquiry_cbidel.pdf
http://www.calyxt.com/calyxt-and-sw-seed-company-announce-milestone-in-alfalfa-seed-development-program/

102a=https://www.yield10bio.com/crispr-gene-editing
103a=https://www.cibus.com/crops.php

104a=https://www.cibus.com/press-release.php?date=040119

105a= https://de.slideshare.net/ OECD_ENV/nextgeneration-waxy-corn-a-flagship-case-of-sdn1nhej-genome-editing-via-crisprcas9

107a= https://americanfarmpublications.com/gene-editing-technology-keeping-eye-on-future/

108a= https://s23.q4cdn.com/505718284/files/doc_presentations/May-Investor-Day_Combined FINALFINAL 050919.pdf

109a= https://investors.dna.com/2019-06-03-Intrexon-Announces-Advances-in-Non-Browning-GreenVenus-TM-Romaine-Lettuce

110a= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-243-01_a4_air_cbidel.pdf

111a= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-243-01_air_response_signed.pdf

113a= https://calyxt.com/wp-content/uploads/2019/09/Wells-Fargo-Conference-9-26-19.pdf

114a= https://calyxt.com/wp-content/uploads/2019/09/Calyxt-Investor-Presentation-2019-September-Cap-Conference.pdf

115a= https://www.agdaily.com/technology/time-convergence-agriculture-crispr-technology/

Evaluate-Novel-Traits.html

117a= https://www.businesswire.com/news/home/20191106005350/en/Cibus-Achieves-Critical-Milestones-Non-GMO-Traits-Increase
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https://www.businesswire.com/news/home/20191106005350/en/Cibus-Achieves-Critical-Milestones-Non-GMO-Traits-Increase
https://www.globenewswire.com/news-release/2019/01/22/1703418/0/en/Yield10-Bioscience-Initiates-Early-Development-Program-in-Corn-to-Evaluate-Novel-Traits.html
https://www.globenewswire.com/news-release/2019/01/22/1703418/0/en/Yield10-Bioscience-Initiates-Early-Development-Program-in-Corn-to-Evaluate-Novel-Traits.html
https://www.agdaily.com/technology/time-convergence-agriculture-crispr-technology/
https://calyxt.com/wp-content/uploads/2019/09/Calyxt-Investor-Presentation-2019-September-Cap-Conference.pdf
https://calyxt.com/wp-content/uploads/2019/09/Wells-Fargo-Conference-9-26-19.pdf
https://efarmnewsar.com/2019-03-20/don-mario-is-fully-operating-its-gene-editing-lab-stink-bugs-tolerance-most-advanced-program.html
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-243-01_air_response_signed.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-243-01_a4_air_cbidel.pdf
https://investors.dna.com/2019-06-03-Intrexon-Announces-Advances-in-Non-Browning-GreenVenus-TM-Romaine-Lettuce
https://s23.q4cdn.com/505718284/files/doc_presentations/May-Investor-Day_Combined_FINALFINAL_050919.pdf
https://americanfarmpublications.com/gene-editing-technology-keeping-eye-on-future/
https://seednews.com.br/edicoes/artigo/2920-gene-editing-and-the-return-to-basics-edicao-janeiro-2019
https://de.slideshare.net/OECD_ENV/nextgeneration-waxy-corn-a-flagship-case-of-sdn1nhej-genome-editing-via-crisprcas9
https://www.cibus.com/press-release.php?date=040119
https://www.cibus.com/crops.php
https://www.yield10bio.com/crispr-gene-editing

118a= https://www.globenewswire.com/news-release/2018/07/02/1532387/0/en/Yield10-Bioscience-Begins-Field-Testing-of-Novel-Yield-Trait-Gene-
C3003-and-Novel-Trait-Gene-C3008-in-Oilseed-Crops.html
119a= https://www.prnewswire.com/news-releases/evogene-amends-its-collaboration-agreement-with-bayer-to-include-genome-editing-targets-

300885511.html

120a= https://www.wired.com/story/the-first-gene-edited-food-is-now-being-served/
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https://www.wired.com/story/the-first-gene-edited-food-is-now-being-served/
https://www.prnewswire.com/news-releases/evogene-amends-its-collaboration-agreement-with-bayer-to-include-genome-editing-targets-300885511.html
https://www.prnewswire.com/news-releases/evogene-amends-its-collaboration-agreement-with-bayer-to-include-genome-editing-targets-300885511.html
https://www.globenewswire.com/news-release/2018/07/02/1532387/0/en/Yield10-Bioscience-Begins-Field-Testing-of-Novel-Yield-Trait-Gene-C3003-and-Novel-Trait-Gene-C3008-in-Oilseed-Crops.html
https://www.globenewswire.com/news-release/2018/07/02/1532387/0/en/Yield10-Bioscience-Begins-Field-Testing-of-Novel-Yield-Trait-Gene-C3003-and-Novel-Trait-Gene-C3008-in-Oilseed-Crops.html

Tabelle 2: Neue GV-Pflanzen in der

Forschungs- und Entwicklungspipeline

(UPDATE Stand: Dezember 2019, Neue Eintrége sind unterstrichen)

— Produkte, deren Kommerzialisierung wahrscheinlich ist, sind in der ersten Spalte grau hinterlegt

Kultur Pflanze Verfahren ? Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status @9 versuche
Raps Trait C3004 CRISPR Erhéhter Ertrag Yield10Bioscience | Yield10 produced unklar 118b,
(USA) its first canola lines 119b
containing the
C3004 seed yield
trait, one that is
based on inserting a
gene from Camelina
to improve seed
yield.
Raps CRISPR Krankheitsresistenz, |Corteva (USA) ,Broad R & D unklar 105a
Ertrag/Ertragsstabilitat, Investigations®
weitere ,Output Traits®
Raps Trait C3007 CRISPR Erhéhter Olgehalt Yield10Bioscience Forschung & geplant 75a,
(USA) Entwicklung. 78a,
.Yield10 progressed 118b.
the characterization 119b

of C3007 deployed
in canola lines using
CRISPR genome-
editing as a key step
toward enabling the
submission of an
"Am | Regulated?"
letter in advance of
U.S. field tests.”
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Kultur Pflanze Verfahren @ Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status o9 versuche
Raps ARCUS® Raps(-6l) mit einem Cargill (USA), Forschung & nein 94b
genome-editing |geringeren Gehalt an | Precision Entwicklung
technology, gesattigten Fettsauren |BioScience (USA)
Meganuklease
Soja CRISPR Erhéhter Proteingehalt, | Amfora (USA), Forschung & unklar 112b,
Soja soll in Corteva (USA) Entwicklung 113b
Aquakulturen als
Fischfutter genutzt
werden
Soja CRISPR Nematodenresistenz  |Evogene (ISR), Forschung & geplant 127b
TMG - Tropical Entwicklung (Brasilien)
Melhoramento &
Genética (BRA)
Soja Ausgangssorte ,Changes in Seed University of APHIS-Bescheid Ab 2019 oder | 96D,
,Bert", zwei (SDN-1, Gen- Composition* Minnesota (USA) 2019. Vermutlich 2020 97b
Linien 673-7-8, Knock-out) Forschung,
673-7-12 Freisetzungen

geplant: University
of Minnesota
Agricultural
Experiment Station,
Saint Paul
(Minnesota)
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Kultur Pflanze Verfahren @ Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status @9 versuche
Soja Ausgangssorte Veranderte Stiel-Lange | University of APHIS-Bescheid Ab 2019 oder | 98b,
.Bert‘, eine Linie |(SDN-1, Gen- Minnesota (USA) 2019. Vermutlich 2020 99b
687-5-10 Knock-out) Forschung,
Freisetzungen
geplant: University
of Minnesota
Agricultural
Experiment Station,
Saint Paul
(Minnesota)
Soja CRISPR Ausgehend vom Benson Hill Forschung & nein 103b
(CRISPR Cms1) |Sortenbestand von Biosystems (USA), Entwicklung
Schiller Genetics Schillinger
CropOS™ sollen entwickelt Genetics/eMerge
platform: werden: ,an expanded |Genetics (USA)
combines pipeline of new

machine learning
& big data with
genome editing
and plant biology

varieties including
superior protein and
amino-acid profile,
improved feed
digestibility, low trypsin
inhibitor and other
qualities“ (103b)
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Kultur Pflanze Verfahren ? Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status @9 versuche
Soja CRISPR Yield gene C3004 Yield10 Bioscience Forschung & unklar 119b,
(USA), Bayer Crop Entwicklung 129b
Science (DE) Under the amended
research license,
Bayer will have
access to these new
developments from
Yield10’s C3004
program and new
advanced
technology related
to the C3004 trait
and its potential to
increase seed yield.
Soja Bert CRISPR Trocken- und USDA-ARS, Plant APHIS-Bescheid | Geplant: Sand | 49a,
Salztoleranz Science Research 2017, Plain Research | 54a
Unit (USA) Kommerzialisierung | Farm, Becker,
unklar Minnesota
Soja, (Sorghum, CRISPR-Cms1 Herbizidresistenz Benson Hill Forschung & geplant 64b,
Weizen) Biosystems (USA), Entwicklung 130b
Bioheuris (ARG) Bioheuris arbeitet
dariber hinaus an
herbizidresistenter
Luzerne
Reis CRISPR Noch nicht spezifiziert |Benson Hill Forschung & unklar 126b
Biosystems (USA), Entwicklung
Rice Tec (USA)
Reis CRISPR Erhdhter Proteingehalt | Amfora (USA) Forschung & unklar 112b,
Entwicklung 113b
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Kultur Pflanze Verfahren @ Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status @9 versuche
Reis CRISPR Krankheitsresistenz, Corteva (USA) .Broad R&D unklar 105a
Ertrag/Ertragsstabilitat, Investigations®
Trockentoleranz
Reis CRISPR new rice varieties Corteva (USA), Forschung & unklar 112b
which deliver higher International Rice Entwicklung
yields and are more Institute (IRRI)
resilient against biotic |(PHL)
and abiotic stresses
Reis Traits C4001, CRISPR Verbesserte Yield10Bioscience Forschung & Nein 75a,
C4003 Photosynthese- (USA) Entwicklung 119b
leistung, erhdhte
Pflanzenbiomasse
Reis TALEN Resistenz gegen eine |State University of APHIS-Bescheid Sommer 2014, | 25b,
bakterielle Krankheit |lowa, Prof. Bing 2015, Forschung? Universitats- 26b
Yang (USA) gelande, lowa
Reis CRISPR Ertragssteigerung Purdue University Forschung? Ja, Shanghai, | 77b,
(USA), Chinese Hainan Island 78b
Academy of
Sciences (China)’
Weizen CRISPR Erhdhter Proteingehalt | Amfora (USA) Forschung & unklar 112b,
Entwicklung 113b
Weizen CRISPR Hybridweizen Napigen (USA) Forschung & unklar 110b,
Genome Editing Entwicklung 111b

auf Ebene von
Mitochondrien
und Organellen
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Kultur Pflanze Verfahren @ Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status o9 versuche
Weizen CRISPR Reduzierter Arcadia Forschung & unklar 128b
Glutengehalt, weitere |Bioscience (USA) | Entwicklung. Soll im
traits in Arbeit Rahmen des
GoodWheat™-
Labels (auch non
gm/Tilling-Weizen)
vermarktet werden
Weizen CRISPR Krankheitsresistenz, Corteva (USA) .Broad R& D unklar 105a
Ertrag/Ertragsstabilitat Investigations®
Weizen CRISPR Hybridweizen Corteva (USA) Zeitpunkt der USA, ab 2016 |7a, 8a,
Kommerzialisierung 72a
unklar. Keine
aktuellen
Informationen
verflgbar
Weizen Traits C4001, CRISPR Verbesserte Yield10Bioscience Forschung & Nein 75a,
C4003 Photosynthesel- (USA) Entwicklung 78a,
eistung, mehr 119b
Pflanzenbiomasse
Weizen BRISPRI RNAi | Gluten“freier” Weizen |Institute for Forschung & Ja, Ort unklar | 54b,
Sustainable Entwicklung “The GM wheat | 81b
: ; is currently 82b,
Agriculture in being tested in | 117b
Cordoba (ESP) 30 celiac
patients from
Mexico and

Spain and so
far the results
are very
encouraging.”
(82b)
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Kultur Pflanze Verfahren @ Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status @9 versuche
Hartweizen CRISPR Gluten“freier* Institute for Forschung & unklar 81b
Hartweizen Sustainable Entwicklung
Agriculture in coggzrﬁri]s:gf/e
Cordoba (ES) expressed interest in
the technology and
in using the material
asitis or
incorporating it into
their breeding
programs.” (81b)
Leindotter Trait C3007 CRISPR Erhohter Olgehalt Yield10Bioscience Forschung & unklar 75a,
(USA) Entwicklung 78a,
119b
Leindotter CRISPR Erhéhter Olgehalt Rothamsted Forschung? Ja, GBR seit 69Db,
(Omega-3-Fettsdure) |Reserach (GBR) Neuer 2018. 70b,
Freisetzungsantrag | Verlangert bis 71b,
mit neuen Linien 2023 120b
Mais CROP OS™ Ethanolgehalt (E+ ™) | Benson Hill Forschung & After four 104b
platform Biosystems (USA), Entwicklung encouraging
combines Brownseed trial runs of E+

machine learning
and big data with
genome editing
(CRISPR) and
plant biology

hybrids (USA)

corn in research
and
commercial-
scale ethanol
plants,
Brownseed
hybrids plans a
major planting
in 2020
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Kultur Pflanze Verfahren @ Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status @9 versuche
Mais CRISPR Verschiedene Traits, | Yield10 Bioscience| The company has unklar 115a,
Ertragssteigerung, (USA) initiated an early 116a,
Trockentoleranz etc. development 119b
program in corn to
evaluate novel seed
yield and drought
tolerance traits
Mais. Soja, CRISPR Verschiedene Traits | Pairwise Plants Pairwise is unklar 131b
Weizen (USA), Bayer Crop | researching how to
Baumwolle Science (DEU) use the technology
Raps to alter crops, like
corn, soy, wheat,
cotton and canola,
exclusively for
Bayer. If Pairwise is
successful, Bayer
will get the chance
to commercialize the
products, likely in
about five to 10
years
Mais CRISPR Resistenz gegen Corteva (USA), Forschung & unklar 53b,
Maize Lethal Necrosis |CIMMYT (MEX) Entwicklung 88Db,
Disease Maissorten sollen fir 112b
afrikanische
Kleinbauern
entwickelt werden
Mais CRISPR Trockenheitstoleranz | Corteva (USA) Zeitpunkt der USA, ab 2016 | 7a,8a,
Kommerzialisierung 8b,
unklar 31a,
65a,
105a
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Kultur Pflanze Verfahren ? Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status @9 versuche

Mais CRISPR Resistenz gegen Corteva (USA) APHIS-Bescheid unklar 65a,
Blattfleckenkrankheit 2018, Zeitpunkt der 90a,

Kommerzialisierung 91a,
unklar 92a,
105a

Mais CRISPR Hoherer Ertrag Benson Hill Forschung & unklar 85a,

(SDN3 - Biosystems (USA) | Entwicklung, APHIS- 86a,
CRISPR- Bescheid 2018 87a
Cpf1/Cms1)

Mais Meganuklease Veranderte Agrivida Inc. (USA)| APHIS-Bescheid unklar 23b,
Starkezusammen- 2015 24b
setzung

Mais Photosynthetic Benson Hill Forschung & Nein 95b

(CRISPR- efficiency trait, Biosystems (USA), Entwicklung, (Elitelinien: ja)
Cpf1/Cms1) Ertragssteigerung Beck's (USA) anticipate filing a
regulatory dossier
with the USDA by
2021

Mais CRISPR SDN-1, Gen Knock Vlaams Instituut Forschung? Seit 2017-2019 | 72b,
Outs in Wee, ATM, voor Biotechnologie Freisetzungs- 73b,
ATR (VIB) (BEL) versuche seit 2017, 114b

erst seit 2018 im
EU-GMO Register

Mais CRISPR Forschung an lowa State Forschung? geplant 57b,

Genfunktionen University (USA) APHIS-Bescheid 58b
2018

Kartoffel CRISPR Veranderter Lyckeby Starch AB Forschung & Ja, seit 2019 | 123b,

Starkegehalt (SWE) Entwicklung bis 2023 124b
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Kultur Pflanze Verfahren @ Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status @9 versuche
Kartoffel Maris Piper, Cisgenese Resistenz gegen TSL Potato Forschung & Freisetzungs- | 38a,
Agria ev. Kraut- und Partnership Project Entwicklung. versuche seit | 71a,
Knollenfaule, (The Sainsbury 2016. 90b,
Kartoffelzysten- Laboratory), We have now .We hope to be | 116b
nematoden, geringere |University of Leeds identified multiple able to test
Anfalligkeit gegen (GBR), J. R. lines that carry blight | advanced lines
Druckstellen Simplot, resistance genes in field trials in
BioPotatoes UK and also genes for | 2019, 2020 and
Ltd (USA, GBR) tuber quality (the 2021, at 3
nematode locations and
resistance identify the best
constructs did not line for
work well enough). commercial
We have submitted | deployment.”
a proposal for follow
on funding to
continue the work
for another 2 years
(= 2022), to identify
a commercialisable
transgenic line.”
Tomate CRISPR Friichte 16sen sich University of Forschung? unklar 59b,
ohne Stielansatz beim |Florida, APHIS-Bescheid 60b
Pflicken Horticultural 2018
Sciences (USA)
Tomate CRISPR Performing a proof-of- |UC Davis Plant Forschung & geplant 74b
concept of a new Biology Department Entwicklung
method of rapid and (USA), TechAccel
efficient gene editing in | (USA)
a tomato plant
Alfalfa/Luzerne Intragenese Niedriger Ligningehalt |J. R. Simplot (USA) Forschung & unklar 1b,
Entwicklung 91b

24




Kultur Pflanze Verfahren @ Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status o9 versuche
Sorghum CRISPR Improved disease Corteva (USA), Forschung & unklar 112b
resistance, nutritional |Donald Danforth Entwicklung
value and enhanced Plant Science
resilience to biotic Center (USA)
stresses
Sorghum, Hirse CRISPR Productivity and quality | Corteva (USA), Forschung & unklar 112b
improvements International Crops Entwicklung
Research Institute
for the Semi-Arid
Tropics (ICRISAT)
(IND)
Cassava CRISPR Krankheitsresistenz | Corteva (USA), Forschung & wahrscheinlich | 67b,
Donald Danforth Entwicklung (Kenia, 68b,
Plant Science Uganda) 112b
Center (USA), Virus
Resistant Cassava
for Africa (VIRCA)
Sonnenblume CRISPR Krankheitsresistenz, | Corteva (USA) ,Broad R & D unklar 105a
weitere ,Output Traits® Investigations®
Banane CRISPR Krankheitsresistenz | Tropic Bioscience | With the new round geplant 133b
(GBR) of funding, the
company, which was
founded in 2016, will
begin testing its new
varieties globally.
Banane CRISPR Verlangertes Shelf-life | Tropic Bioscience | With the new round geplant 133b

(GBR)

of funding, the
company, which was
founded in 2016, will
begin testing its new
varieties globally.
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Kultur Pflanze Verfahren @ Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status @9 versuche
Kaffee CRISPR Koffeinfreier Kaffee Tropic Bioscience | With the new round geplant 133b
(GBR) of funding, the
company, which was
founded in 2016, will
begin testing its new
varieties globally.
Kohl Brassica CRISPR Genetic regulation of |John Innes Center Forschung? 2019 - 2021 115b
oleracea Sulphur metabolism in | (GBR)
Brassica oleracea
Hanf CRISPR Research agreement: | California Hemp Forschung & geplant 100D,
(CRISPR Cms1) |is designed to breed Corporation (USA), Entwicklung 101b,
improved cultivars of | Benson Hill 102b
CropOS™ Cannabis sativa — Biosystems (USA),
platform: u. a. Olgehalt University of
combines California, Davis
machine learning (UC Davis) (USA)
& big data with
genome editing
and plant biology
Tabak Nicotiana CRISPR Lack of nectarine Max-Planck-Institut Forschung? ab 2019 in den | 105D,
attenuata (superoxide fur chemische USA (Arizona, | 106b
dismutase) proteins in | Okologie, Jena spater auch
floral nectar (DEU) Utah)
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Kultur Pflanze Verfahren @ Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status @9 versuche
Tabak Nicotiana CRISPR Keine Angaben Altria Client APHIS-Bescheid Geplant, incl. | 108b,
tabacum Services (USA). 2019 interstate 109b
Dachverband Forschung & movement of
grosser Entwicklung seeds, release
Tabakhersteller wie of tobacco
Philippe Morris plants for
growing und
Saatgut-Export
nach XX
(Angabe
geschwarzt)
Tabak CRISPR Field test of the Agencia Estatal Forschung? Geplant, 125b
development of Consejo Superior 1. Marz 2020
tobacco cv K326 de Investigaciones bis 31. Oktober
plants derived (by self- | Cientificas, 2020
pollination) from lines | Instituto de Biologia
L157-5, L192-6, L226- |Molecular y Celular
2 and L259-1, with de Plantas (ESP)
mutations in the
sequence of SPL
transcription factors,
generated by CRISPR-
Cas9, 2020 campaign
Tabak Meganuklease Geringerer North Carolina APHIS-Bescheid unklar 61b,
Nikotingehalt State University 2018, Forschung 62b,
(USA), Precision (unklar ob 63b
Bioscience (USA) Entwicklung)
Apfel Cisgenese Erhéhter Anthocyan- | Stichting Dienst Forschung? NL, 2016 - 2026| 1b,
Gehalt Land-bouwkundig 11b,
Onderzoek (DLO) et 33b
al. (NLD)
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Kultur Pflanze Verfahren @ Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status @9 versuche
Apfel Cisgenese Feuerbrandresistenz  |ETH Zirich (CH), Forschung? Mit Auflagenin | 1D,
Agroscope (CH) CH bewilligt 12b
2016 - 2019
Apfel Cisgenese Schorfresistenz ETH Zurich (CH), Forschung?, NL, 2011 - 2021 | 1b,
Universitat teilweise 47b,
Wageningen (NLD) | Regulierung, APHIS 92b
2012 (siehe Quelle
47b)
Apfel, Birne RNAI Feuerbrandresistenz  |Okanagan Forschung & unklar 27b,
Speciality Fruits Entwicklung 75b
(USA)
Apfel RNAI Schorfresistenz Okanagan Forschung & unklar 27b,
Speciality Fruits Entwicklung 75b
(USA)
Pfirsich RNAI Resistenz gegen Okanagan Forschung & unklar 27b,
Plum pox virus Speciality Fruits Entwicklung 75b
(USA)
Physalis CRISPR Verschiedene: Physalis Forschung & wahrscheinlich, | 65b,
Fruchtgrdsse, Improvement Entwicklung Gewachshaus | 66b,
Vorerntefruchtfall, Project, Boyce 121b
Invasivitat Thompson Institute
(USA)
Walnuss Pfropfen auf GV- |Resistenz gegen Department of Forschung und unklar 43b,
Unterlage Crown Gall disease Pomology, Entwicklung 2b,
University of 93b,
California (USA) 122b
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Kultur Pflanze Verfahren @ Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle
status @9 versuche
Himbeere CRISPR Verschiedene Pairwise Plants Pairwise has unklar 131b,
Brombeere Konsumer-traits (USA) entered a 132b
partnership with the
USDA, N.C. State
University and some
other universities to
study the genetics of
caneberries (i.e.
blackberries and
raspberries)
Erdbeere Cisgenese, Ertragssteigerung, J. R. Simplot (USA) Forschung & Ja, ab 2015 38b,
TALEN verbessertes Shelf life, Entwicklung 39b,
erhdhter Zuckergehalt, Patentanmeldung 76b
Krankheitsresistenz (USA), 2018
Weinrebe Vitis rotundifolia |Cisgenese Pilzresistenz, University of Florida | USDA-gefordertes Seit 2016 86b,
Muscadinia Kernlosigkeit (USA) Projekt, 87b
Kommerzialisierung
geplant
Weinrebe Intragenese Erhéhter Anthocyan-  |University of Florida | APHIS-Bescheid | wahrscheinlich 1b,
Gehalt (USA) 2012 44D,
46b
Weinrebe Pfropfen auf GV- |Resistenz gegen die Department of Forschung & Quelle 85b 2b,
Unterlage bakterielle Pierce Viticulture and Entwicklung nennt 45b,
disease Enology, University gentechnisch 85b
of California (USA) veranderte
Trauben, keine
GV-Unterlagen
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Kultur Pflanze Verfahren ? Eigenschaften Unternehmen ® | Entwicklungs- |Freisetzungs-| Quelle

status @9 versuche
Acker-Hellerkraut | CRISPR Veranderter/erhéhter | lllinois State Forschung? geplant 55b,
(Thlaspi Olgehalt im Samen University, APHIS-Bescheid 56b,
arvense) Department of 2018. Erneuter 107b
Biological Sciences | Bescheid 2019: .....
(USA) please be aware

that accidental

release of GE
pennycress plants

that do contain
deliberately inserted

DNA sequences
may be a violation of

our regulations....*

Anmerkungen:

a) Verfahren — zur besseren Unterscheidbarkeit farbig markiert: @BMi= Oligonukleotid-gerichtete Mutagenese / BRISBRI= Clustered Regularly
Interspaced Short Palindromic Repeats / ZEN = Zinkfinger-Nuklease-Verfahren / TALEN = Transcription activator-like effector nuclease / Intragenese /
Cisgenese / RNAI = RNA-Interferenz / Pfropfen auf GV-Unterlage / Meganukleasen

b) Unternehmen (kursiv)= Entwickler der Technologie; Unternehmen (fett) = Anwender; (kursiv und fett) = Unternehmen & Entwickler
c) Forschung & Entwicklung = angewandte Forschung (— Kommerzialisierung wird wahrscheinlich angestrebt)
d) Reine Forschungsprojekte sind in dieser Tabelle nur aufgefthrt, wenn, sofern bekannt, Freisetzungsversuche damit verbunden sind.
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http://gmoinfo.jrc.ec.europa.eu/gmp_report.aspx?CurNot=B/BE/18/V8
https://www.gmfreeze.org/press-releases/defra-issues-a-free-pass-on-new-gm-technique/
http://gmoinfo.jrc.ec.europa.eu/gmp_report.aspx?CurNot=B/GB/18/01
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/708560/gmo-camelina-oleic-acre-advice.pdf.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/708560/gmo-camelina-oleic-acre-advice.pdf.pdf
https://www.danforthcenter.org/scientists-research/research-institutes/institute-for-international-crop-improvement/crop-improvement-projects/virca?__sw_csrfToken=1BzDBRKLkDyY1azPvzYkJJkQW2PPJDw9
https://www.danforthcenter.org/scientists-research/research-institutes/institute-for-international-crop-improvement/crop-improvement-projects/virca?__sw_csrfToken=1BzDBRKLkDyY1azPvzYkJJkQW2PPJDw9
https://www.wired.com/story/european-ruling-could-slow-africas-push-for-crispr-crops/
https://btiscience.org/our-research/bti-physalis-project/
https://www.nature.com/articles/s41477-018-0259-x
http://bensonhillbio.com/2018/05/10/new-companies-use-new-tools-to-create-new-choices-for-farmers/
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-126-01_air_response_signed.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-126-01_air_support_cbidel.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/17-126-01_air_inquiry.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-051-01_air_response_signed.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-051-01_a1_air_inquiry.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-110-01_air_response_signed.pdf

76b= http://www.freepatentsonline.com/20180092319.pdf

77b= https://geneticliteracyproject.orq/2018/05/23/crispr-rice-increases-grain-yield-more-than-25-in-chinese-field-trials/

78b= http://www.pnas.org/content/115/23/6058

79b= http://www.emergtoplifesci.org/content/1/2/169

8 0 b = https://www.bmel.de/SharedDocs/Downloads/Landwirtschaft/Pflanze/GrueneGentechnik/NMT_Stand-Regulierung_Anlage4-Aktualisierung.pdf?
__blob=publicationFile

82b= http://www.isaaa.org/kc/cropbiotechupdate/newsletter/default.asp?Date=10/4/2017#15826

83b= https://www.theguardian.com/world/2010/aug/24/raid-destruction-french-gm-vines

84b= http://palatepress.com/2011/06/wine/will-grapegrowers-and-consumers-accept-gmo-wines/

85b= https://www.westernfarmpress.com/grapes/grape-vine-resistance-pierces-disease-within-decade

86b= https://vivo.usda.gov/display/NIFA-0225619-PROJ#time
87b= https://ageconsearch.umn.edu/bitstream/232281/2/1_Fonsah.pdf
88b= http://www.ilsijapan.org/ILSIJapan/LEC/biotech/GenEd2017/03Dhugga.pdf

89b= https://www.teagasc.ie/news--events/news/2018/gm-potato-environmental-.php
90b= https://gtr.ukri.org/projects?ref=BB%2FM017834%2F 1

91b= https://www.ncbi.nim.nih.gov/pubmed/17851774?dopt=Abstract
92b= http://gmoinfo.jrc.ec.europa.eu/gmp_report.aspx?CurNot=B/NL/10/05

93b= http://www.berkeleybioeconomy.com/wp-content/uploads//2013/05/Transgenic%20rootstock%20based%20managementXX. pdf
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http://precisionbiosciences.com/cargill-leverages-new-technology-precision-biosciences-develop-ultra-low-saturate-high-oleic-canola-oil/
http://www.berkeleybioeconomy.com/wp-content/uploads//2013/05/Transgenic%20rootstock%20based%20managementXX.pdf
http://gmoinfo.jrc.ec.europa.eu/gmp_report.aspx?CurNot=B/NL/10/05
https://www.ncbi.nlm.nih.gov/pubmed/17851774?dopt=Abstract
https://gtr.ukri.org/projects?ref=BB%2FM017834%2F1
https://www.teagasc.ie/news--events/news/2018/gm-potato-environmental-.php
http://www.ilsijapan.org/ILSIJapan/LEC/biotech/GenEd2017/03Dhugga.pdf
https://ageconsearch.umn.edu/bitstream/232281/2/1_Fonsah.pdf
https://vivo.usda.gov/display/NIFA-0225619-PROJ#time
https://www.westernfarmpress.com/grapes/grape-vine-resistance-pierces-disease-within-decade
http://palatepress.com/2011/06/wine/will-grapegrowers-and-consumers-accept-gmo-wines/
https://www.theguardian.com/world/2010/aug/24/raid-destruction-french-gm-vines
http://www.isaaa.org/kc/cropbiotechupdate/newsletter/default.asp?Date=10/4/2017#15826
https://www.globalrust.org/blog/francisco-barro-developer-gluten-free-wheat-deliver-keynote-address-bgri-technical-workshop
https://www.bmel.de/SharedDocs/Downloads/Landwirtschaft/Pflanze/GrueneGentechnik/NMT_Stand-Regulierung_Anlage4-Aktualisierung.pdf?__blob=publicationFile
https://www.bmel.de/SharedDocs/Downloads/Landwirtschaft/Pflanze/GrueneGentechnik/NMT_Stand-Regulierung_Anlage4-Aktualisierung.pdf?__blob=publicationFile
http://www.emergtoplifesci.org/content/1/2/169
http://www.pnas.org/content/115/23/6058
https://geneticliteracyproject.org/2018/05/23/crispr-rice-increases-grain-yield-more-than-25-in-chinese-field-trials/
http://www.freepatentsonline.com/20180092319.pdf

96b= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/19-077-02 air_inquiry cbidel.pdf

97b= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/19-077-02_air_response_signed.pdf

98b= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/19-077-01_air_inquiry.pdf
99b= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/19-077-01_air_response_signed.pdf

100b= https://bensonhill.com/2019/02/25/california-hemp-corporation-enters-sponsored-research-agreement-with-uc-davis-utilizing-benson-hills-

cropos-to-optimize-breed-in-industrial-hemp/

101b= https://bensonhill.com/wp-content/uploads/2019/05/CRISPR-Nuclease-Portfolio-General.pdf

102b= https://bensonhill.com/wp-content/uploads/2019/03/AG_2019 MACHINE |LEARNING.pdf

103b= https://bensonhill.com/2019/03/19/benson-hill-acquires-schillinger-genetics-expanding-high-quality-soybean-options/

1028394696

105b= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-248-01_a1_air_inquiry.pdf

106b= https://www.aphis.usda.gov/biotechnology/downloads/reg l0i/18-248-01_air_response_signed.pdf

107b= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-337-01_air_response_signed.pdf

108b= https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/19-101-01_air_inquiry_a1_cbidel.pdf

109b= https://www.aphis.usda.gov/biotechnology/downloads/reg_l0i/19-101-01_air_response_signed.pdf

110b= https://delawarebio.org/member-news/napigens-gene-editing-technology-and-the-future-of-food/
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https://delawarebio.org/member-news/napigens-gene-editing-technology-and-the-future-of-food/
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/19-101-01_air_response_signed.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/19-101-01_air_inquiry_a1_cbidel.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-337-01_air_response_signed.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-248-01_air_response_signed.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/18-248-01_a1_air_inquiry.pdf
https://www.finanzen.ch/nachrichten/aktien/benson-hill-biosystems-and-brownseed-genetics-forge-partnership-to-expand-corn-hybrid-choices-1028394696
https://www.finanzen.ch/nachrichten/aktien/benson-hill-biosystems-and-brownseed-genetics-forge-partnership-to-expand-corn-hybrid-choices-1028394696
https://bensonhill.com/2019/03/19/benson-hill-acquires-schillinger-genetics-expanding-high-quality-soybean-options/
https://bensonhill.com/wp-content/uploads/2019/03/AG_2019_MACHINE_LEARNING.pdf
https://bensonhill.com/wp-content/uploads/2019/05/CRISPR-Nuclease-Portfolio-General.pdf
https://bensonhill.com/2019/02/25/california-hemp-corporation-enters-sponsored-research-agreement-with-uc-davis-utilizing-benson-hills-cropos-to-optimize-breed-in-industrial-hemp/
https://bensonhill.com/2019/02/25/california-hemp-corporation-enters-sponsored-research-agreement-with-uc-davis-utilizing-benson-hills-cropos-to-optimize-breed-in-industrial-hemp/
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/19-077-01_air_response_signed.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/19-077-01_air_inquiry.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/19-077-02_air_response_signed.pdf
https://www.aphis.usda.gov/biotechnology/downloads/reg_loi/19-077-02_air_inquiry_cbidel.pdf
https://bensonhillbio.com/2018/05/14/groundbreaking-new-trait-partnership-announced-to-provide-greater-choice-to-farmers/

111b= https://napigen.com/
112b= https://crispr.corteva.com/our-promise-crispr-cas-corteva-agriscience/

113b= https://www.amforainc.com/copy-of-news-4-12-17-1

114b= https://gmoinfo.jrc.ec.europa.eu/gmp_report.aspx?CurNot=B/BE/19/V1

115b= https://gmoinfo.jrc.ec.europa.eu/gmp_report.aspx?CurNot=B/GB/19/52/01
116b= https://gtr.ukri.org/projects?ref=BB%2FM017834%2F 1
117b= https://www.ncbi.nlm.nih.gov/pubmed/30813572

118b= https://www.globenewswire.com/news-release/2019/05/09/1821373/0/en/Yield10-Bioscience-Announces-First-Quarter-2019-Financial-

Results.html

119b= https://www.yield10bio.com/Yield-Traits

120b= https://gmoinfo.jrc.ec.europa.eu/gmp_report.aspx?CurNot=B/GB/19/R08/01

121b= http://cropbioengineering.iastate.edu/wp-content/uploads/2018/06/Day-1_Van-Eck.pdf
122b= https://link.springer.com/article/10.1007/s11295-017-1214-0

123b= https://gmoinfo.jrc.ec.europa.eu/gmp_report.aspx?CurNot=B/SE/19/5614

124b= https://www.transgen.de/aktuell/2768.crispr-kartoffel-schweden.html

125b= https://gmoinfo.jrc.ec.europa.eu/gmp_report.aspx?CurNot=B/ES/20/01

126b= https://www.prnewswire.com/news-releases/ricetec-and-benson-hill-collaborate-to-explore-new-technologies-for-rice-improvement-
300859637 .html

37


https://www.prnewswire.com/news-releases/ricetec-and-benson-hill-collaborate-to-explore-new-technologies-for-rice-improvement-300859637.html
https://www.prnewswire.com/news-releases/ricetec-and-benson-hill-collaborate-to-explore-new-technologies-for-rice-improvement-300859637.html
https://gmoinfo.jrc.ec.europa.eu/gmp_report.aspx?CurNot=B/ES/20/01
https://www.transgen.de/aktuell/2768.crispr-kartoffel-schweden.html
https://gmoinfo.jrc.ec.europa.eu/gmp_report.aspx?CurNot=B/SE/19/5614
https://link.springer.com/article/10.1007/s11295-017-1214-0
http://cropbioengineering.iastate.edu/wp-content/uploads/2018/06/Day-1_Van-Eck.pdf
https://gmoinfo.jrc.ec.europa.eu/gmp_report.aspx?CurNot=B/GB/19/R08/01
https://www.yield10bio.com/Yield-Traits
https://www.globenewswire.com/news-release/2019/05/09/1821373/0/en/Yield10-Bioscience-Announces-First-Quarter-2019-Financial-Results.html
https://www.globenewswire.com/news-release/2019/05/09/1821373/0/en/Yield10-Bioscience-Announces-First-Quarter-2019-Financial-Results.html
https://www.ncbi.nlm.nih.gov/pubmed/30813572
https://gtr.ukri.org/projects?ref=BB%2FM017834%2F1
https://gmoinfo.jrc.ec.europa.eu/gmp_report.aspx?CurNot=B/GB/19/52/01
https://gmoinfo.jrc.ec.europa.eu/gmp_report.aspx?CurNot=B/BE/19/V1
https://www.amforainc.com/copy-of-news-4-12-17-1
https://crispr.corteva.com/our-promise-crispr-cas-corteva-agriscience/
https://napigen.com/

131b= https://www.newsobserver.com/news/business/article232437938.html

132b= https://www.fb.orag/news/toward-better-food-plants-the-promise-of-gene-editing
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https://www.fastcompany.com/40584260/this-startup-wants-to-save-the-banana-by-editing-its-genes
https://www.fb.org/news/toward-better-food-plants-the-promise-of-gene-editing
https://www.newsobserver.com/news/business/article232437938.html
https://efarmnewsar.com/2019-09-10/bioheuris-or-how-to-fight-herbicide-resistant-weeds-with-gene-editing.html
https://www.globenewswire.com/news-release/2019/08/19/1903507/0/en/Yield10-Bioscience-Expands-Research-License-with-Bayer-for-Evaluation-of-a-Novel-C3004-Yield-Trait-Gene-in-Soybean.html
https://www.globenewswire.com/news-release/2019/08/19/1903507/0/en/Yield10-Bioscience-Expands-Research-License-with-Bayer-for-Evaluation-of-a-Novel-C3004-Yield-Trait-Gene-in-Soybean.html
https://seekingalpha.com/article/4187488-arcadia-biosciences-speculative-pure-play-in-genome-editing-agricultural-space
http://www.evogene.com/press_release/evogene-and-tmg-announce-collaboration-to-develop-nematode-resistant-soybean-through-genome-editing/
http://www.evogene.com/press_release/evogene-and-tmg-announce-collaboration-to-develop-nematode-resistant-soybean-through-genome-editing/

i Die Situation in China ist, auch was Freisetzungsversuche angeht, unibersichtlich.

Weitere Freisetzungsversuche mit Reis listet der folgende Artikel auf:

Metje-Sprink, J., Sprink, T., Hartung, F. 2019: Genome-edited plants in the field. Current Opinion in Biotechnology 2020, 61:1-6
https://doi.org/10.1016/j.copbio.2019.08.007

Zu Forschung im Bereich Genome Editing in China siehe die Artikelserie in Science: https://science.sciencemag.org/content/365/6452/420
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https://science.sciencemag.org/content/365/6452/420
https://doi.org/10.1016/j.copbio.2019.08.007

Im Auftrag der Sektion Biotechnologie, Bundesamt fiir Umwelt (BAFU)

Lizenzvereinbarungen und Kooperationen

zwischen Zichtungs- und Biotech-Unternehmen — Start-Ups — Forschungseinrichtungen/Universitaten

Dr. E. Gelinsky_semnar / saatgutpolitik & wissenschaft

im Bereich der neuen gentechnischen Verfahren — landwirtschaftliche Anwendungen (2005 — 2019)

(UPDATE Stand: Dezember 2019, neue Eintréage sind unterstrichen)

— Die Eintrage betreffend Landwirtschaft aus der CRISPR Licenses Dataverse (der New York Law School) sind in der Tabelle aufgenommen. Die Datensammlung

enthalt “redacted and unreacted copies of IP license agreements in the CRISPR gene editing space, as well as press releases containing substantive information

about confidential licenses.” Eintrdge in der Datenbank reichen nur bis 2017.

Lizenzgeber Lizenznehmer | Verfahren Jahr- Verwendungszweck Quelle
Monat
Corteva Agriscience Vilmorin & Cie CRISPR-Cas9 2019-12 |“This non-exclusive license agreement grants Vilmorin & Cie 69, 70
(USA) (FRA) access to certain CRISPR-Cas9 patents covering genome editing
Broad Institute (USA) tools for agricultural use. The license agreement covers all Vilmorin
& Cie's research work and programs as well as potential
commercial applications. Vilmorin & Cie will be able to deploy this
technology for both its Field Seeds and Vegetable Seeds activities.”
Benson Hill Biosystems Rice Tec (USA) CRISPR-Cms1 2019-06 |“...announcing the licensing agreement for the use of Benson 62
(USA) Hill's technologies as part of RiceTec'’s rice research and
development operations.”
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https://dataverse.harvard.edu/dataverse/crisprlicenses?q=&types=dataverses%3Adatasets&sort=dateSort&order=desc&page=1

Lizenzgeber Lizenznehmer Verfahren Jahr- Verwendungszweck Quelle
Monat
Corteva Agriscience Amfora (USA) CRISPR-Cas9 2019-04 |“Amfora, a biotechnology company, announced it has reached a 64
(USA) non-exclusive research and commercial license agreement
Broad Institute (USA) with Corteva Agriscience™, the Agriculture Division of
DowDuPont™, and the Broad Institute of MIT and Harvard. Through
the agreement, Amfora will use intellectual property covering
CRISPR-Cas9 and related gene editing tools to develop a portfolio
of gene-edited crops with increased protein content.”
Cold Spring Harbour Inari (USA) CRISPR-based tool 2019-04 |“... announced today an exclusive licensing agreement with partner | 65, 67
(USA) for editing promoters Inari, a company that is advancing plant breeding by tapping
nature’s genetic diversity. The technology developed by CSHL
Professor and Howard Hughes Medical Institute Investigator
Zachary Lippman allows Inari to tailor plant architecture and other
traits in crops, improving productivity and quality to fit local
environmental conditions.”
Massachusetts General Pairwise (USA) CRISPR 2019-03 |“The agreement with MGH reflects Pairwise’s commitment to 63
Hospital( USA) finding and applying the right tools to deliver best-in-class solutions.
Pairwise has the exclusive license to specific MGH CRISPR
technology and will further develop applications for agriculture.”
Broad Institute (USA) Pairwise (USA) CRISPR-Cas9, 2019-03 |“The agreement with the Broad Institute gives Pairwise a license to 63
-Cas12 the Cas9 and Cas12 (including both Cas12a/Cpf1 and

Cas12b/C2c1) patent portfolios for use in plants and agriculture.
The Broad Institute licenses are non-exclusive and adhere to the
Broad Institutes’s ethical restrictions for agricultural use, which

prohibit using CRISPR for gene drive, sterile seeds, or tobacco
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Lizenzgeber Lizenznehmer Verfahren Jahr- Verwendungszweck Quelle
Monat
products for human use.”
University of California Inari (USA) Patents that describe | 2019-02 |“Inari, a company that is revolutionizing plant breeding by tapping 66, 67
(USA) key epiger?etic natural genetic diversity, announced it has secured exclusive
z:;hvr;?tﬁc:zsp:)aan;z d patent licenses for epigenetics from the University of California,
on CRISPR for Los Angeles (UCLA). The agreement, through UCLA's Technology
altering DNA Development Group, gives Inari access to tools that will positively
methylation and gene influence crop performance without altering a plant's genetic code.”
regulation.
Broad Institute (USA) Vilmorin & Cie CRISPR-Cpf1 2018-12 |“..at the beginning of fiscal year 2018-2019, Vilmorin & Cie signed 69, 71
(FRA) an agreement enabling it to broaden its range of technologies, by
accessing the CRISPR genome editing technique, in order to use it
in all its breeding work, both for Vegetable Seeds and Field Seeds.
For this purpose, Vilmorin & Cie signed an agreement with the
Broad Institute of MIT and Harvard biomedical and genomcis
research center located in Cambridge in the United States. This
agreement grants Vilmorin & Cie access to the technique known as
CRISPR-Cpf1; it covers uses both for purposes of research and for
potential commercial applications.”
Two Blades Foundation Epicrop TAL code technology | 2018-11 |Non-exclusive licence agreement. “We are pleased to be able to 61

(2Blades) (USA)

Technologies Inc.

(USA)

utilize this technology in our research to improve yields and
stress tolerance in crops” said Michael Fromm, CEO of Epicrop.
“Research with this technology will help us to more efficiently
optimize our conventional breeding methods for improving

epigenetics in crops. Epigenetics is a form of biological
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Lizenzgeber Lizenznehmer Verfahren Jahr- Verwendungszweck Quelle
Monat

information that has always been present in plants, and can be
improved by plant breeding as we learn what features are most
beneficial for higher stress tolerance and yields in the farmer’s field.
It may seem surprising, to those more familiar with gene editing and
other methods, that our epigenetic breeding methods produce
plants that do not contain any changes to their genome sequence
or introduce any foreign DNA sequences. Epigenetic improvements
are analogous to a ‘software update’ that helps the plant’s natural
genetics perform better without changing the ‘hardware’ of the

genetic sequences.”

Broad Institute (USA) BASF (DEU) CRISPR-Cpf1 2018-10 |“BASF has attained a global, non-exclusive licensing agreement 57
with the Broad Institute of MIT and Harvard for the use of CRISPR-
Cpf1 genome editing technology to improve products in

agricultural and industrial microbiology applications.*

Corteva Agriscience™, J. R. Simplot (USA) | CRISPR-Cas9 and 2018-08 |“Comprehensive intellectual property rights allow entities to apply 58
Agriculture Division of related gene editing scientific tools as widely as possible. To enable such access,
DowDuPont™, Broad tools Corteva Agriscience™ and Broad Institute have agreed on a joint

Institute (USA) non-exclusive licensing framework for agricultural use. The

license to Simplot represents the first time that Corteva
Agriscience™ and Broad Institute have jointly provided a license of

CRISPR-Cas9 genome editing tools to an agricultural company.”

Corteva Agriscience™, Yield10Bioscience |CRISPR-Cas9 2018-08 |“For the use of CRISPR-Cas9 genome-editing technology for 59
Agriculture Division of (USA) crops. The joint license covers intellectual property consisting of
DowDuPont™, Broad approximately 48 patents and patent applications on CRISPR-Cas9
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Lizenzgeber

Lizenznehmer

Verfahren

Jahr-
Monat

Verwendungszweck

Quelle

Institute (USA)

technology controlled by the Broad Institute and Pioneer. Under the
agreement, Yield10 has the option to renew the license on an
annual basis and the right to convert the research license to a
commercial license in the future, subject to customary conditions as

specified in the agreement.”

Corteva Agriscience™,
Agriculture Division of
DowDuPont™, Broad

Institute (USA)

ICRISAT, The
International Crops
Research Institute
for the Semi-Arid
Tropics (India)

CRISPR-Cas9

2018-04

“The technology sharing includes CRISPR-Cas gene editing,
adapting transformation techniques to new crops, and applying
knowledge of plant biochemical pathways with the goal of
productivity and quality improvements for crops that feed millions of
people. DuPont Pioneer, now part of Corteva Agriscience™, will
provide access to intellectual property, material and know-how

related to CRISPR-Cas and plant transformation.”

68

Precision BioScience
(USA)

Cargill (USA)

ARCUS® genome-
editing technology

2018-02

“Together, the partners are using Precision’s ARCUS® genome-
editing technology to further reduce saturated fat in canola oil,
putting Cargill at the forefront of a next-generation innovation. (...)
This commitment to saturated fat reduction led to Cargill’'s
partnership with Precision BioSciences in 2014. Since then, the two
companies have worked together to lower saturate levels in canola
oil, leveraging Cargill’s expertise in gene identification, and
Precision BioSciences’ unique technology that edits the targeted

genes.”

60

Broad Institute (USA)

Syngenta
(China, CH)

CRISPR-Cas9

2017-11

“Syngenta announced (...) it has attained a non-exclusive IP license
from the Broad Institute of MIT and Harvard for CRISPR-Cas9

genome-editing technology for agricultural

48
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Lizenzgeber Lizenznehmer Verfahren Jahr- Verwendungszweck Quelle
Monat
applications. CRISPR-Cas9 genome editing technology
complements Syngenta’s already robust plant breeding innovation
toolbox. Syngenta is applying this technology in multiple crops,
including corn, wheat, tomato, rice and sunflower.”
Broad Institute (USA) DuPont Pioneer CRISPR-Cas9 2017-10 |“DuPont Pioneer and the Broad Institute of MIT and Harvard 55
(USA) announced (...) that they have reached an agreement to jointly
+ provide non-exclusive licenses to foundational CRISPR-Cas9
to jointly provide non- intellectual property under their respective control for use in
I commercial agricultural research and product development.
exclusive licenses to _ _ .
foundational CRISPR- These two'major CRISPR-Cas9 Ilcens.e holders.z?re coml'ng
Cas9 intellectual together with the shared goal of enabling all entities wanting to
ly the technol fi icultural licati ith a full f
property under their apply the technology for agricultural applications with a full range o
. CRISPR-Cas9 tools. Such foundational intellectual property (IP) for
respective control for use
, . CRISPR-Cas9 technology will be freely available to universities
in commercial
) and nonprofit organizations for academic research. (...)"
agricultural research
and product
development
Broad Institute (USA) Arcadia Bioscience | CRISPR-Cas9 2017-09 |“Arcadia Biosciences, Inc. (...), an agricultural technology company, 51

Inc. (USA)

announced (...) that it has signed a global licensing agreement
with the Broad Institute of MIT and Harvard for research use of
the CRISPR- Cas9 genome-editing technology in agriculture.
The technology will enable Arcadia to accelerate the research and

development of its agricultural nutrition and productivity traits.”
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ToolGen (USA)

Monsanto (USA)

CRISPR-technology

platform

2017-08

“Monsanto and ToolGen, a biotechnology company specializing in
genome editing, have reached a global licensing agreement for
the use of ToolGen’s CRISPR technology platform to develop
agricultural products. ToolGen is an early pioneer in gene editing
research. The license provides Monsanto with access to ToolGen’s
comprehensive suite of CRISPR intellectual property for use in
plants. This agreement further expands Monsanto’s broad portfolio
of gene-editing tools that can be used to develop improved and
sustainable crops.”

54

DuPont Pioneer (USA)

ERS Genomics

CRISPR-Cas

2017-06

“DuPont Pioneer (DuPont) and ERS Genomics (ERS) announced a
technology license agreement whereby DuPont gains exclusive
rights to the ERS patent portfolio covering CRISPR-Cas
genome editing technology for all agricultural uses and
applications in plants. (...) Pioneer is applying CRISPR-Cas as
an advanced plant breeding tool to develop seed products for
greater environmental resiliency, productivity and
sustainability. Pioneer has defined CRISPR-Cas guiding
principles, which include helping enable others wanting to develop
agricultural products using CRISPR-Cas by providing access to its

IP, technology capabilities, infrastructure and scientific expertise.”

53
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Broad Institute (USA)

BASF (Germany)

CRISPR-Cas9

2017-03

“BASF (...) announced that it has reached a global licensing
agreement with the Broad Institute of MIT and Harvard for the use
of CRISPR-Cas9 genome-editing technology to improve

products in agricultural and industrial microbiology applications.”

47

Broad Institute (USA)

Monsanto (USA)

CRISPR-Cpf1

2017-03

“Monsanto Company announced that it has reached a new global
licensing agreement with the Broad Institute of MIT and Harvard
for the use of the novel CRISPR-Cpf1 genome-editing
technology in agriculture. The CRISPR-Cpf1 system represents
an exciting advance in genome-editing technology, because it has
potential to be a simpler and more precise tool for making targeted
improvements in a cell’'s DNA when compared to the CRISPR-Cas9

system.”

52

Two Blades Foundation
(2Blades) (USA)

International Rice
Research Institute
(IRRI)
(Philippines)

TAL code technology

2016-12

“2Blades and the International Rice Research Institute (IRRI) have
signed an agreement to further the cause of global food and
nutrition security for the 3.5 billion people who depend on rice for
more than 20% of their daily calories. The innovative licensing
agreement will enable IRRI to access leading-edge gene-
editing technology, known as Transcription Activator Like
(TAL) Effector Code and apply it to targets in rice genomes to
increase micronutrient content in polished rice, particularly
iron and zinc. (...) Access to the TAL Code technology will enable
IRRI to accelerate its on-going research into high-iron/ high-zinc
rice varieties and actively advance viable, rice sector-based

solutions to global food and nutrition security issues, including

49
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making improved rice varieties available more quickly to
smallholder rice farmers. The agreement will positively impact a
number of advanced breeding projects currently underway at IRRI.”
Dow AgroSciences LLC Department of EXZACT™ Precision | 2016-12 |“Dow AgroSciences announced that Agriculture Victoria's 46
(USA) Environment and | Technology Platform commercial arm, Agriculture Victoria Services Pty Ltd. ("AVS") is
Primary Industries | (ZFN) taking a commercial license to the EXZACT Precision Technology
(DEPI) Platform to continue the development and commercialization of new
via forage grass varieties to benefit growers in Australia and around the
Agriculture Victoria world. The commercial license agreement aims at the
Services Pty Ltd. development of forage grass varieties and related fungal
(Australia) endophytes produced using precision genome editing
technologies. The license agreement acknowledges the advances
Agriculture Victoria has made researching and developing
innovative forage products using this gene editing platform that
Dow AgroSciences has developed under an exclusive license and
collaboration deal in plants with Sangamo BioSciences, Inc.”
Dow AgroSciences LLC Monsanto EXZACT™ Precision | 2016-10 |“Forresearch and commercial development of new crop 2
(USA) Company (USA) Technology Platform solutions across Monsanto Company’s research portfolio.”
(ZFN)
DuPont Pioneer International Maize | CRISPR-Cas 2016-09 |“This collaboration with DuPont Pioneer will allow us to provide 3

(USA)

& Wheat
Improvement
Center/CIMMYT

(Mexico)

climate and disease resilient varieties more quickly to
smallholder farmers in the developing world.” (CIMMYT Director
General Martin Kropff)
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Broad Institute (USA) Monsanto CRISPR-Cas 2016-09 |“The Broad Institute has decided to make available non-exclusive| 4,7
Company (USA) research and commercial licenses for the use of CRISPR
technology in agriculture. But with important restrictions.
These include: Gene Drive, Sterile Seeds, Tobacco.”
TargetGene Monsanto RNA-guided gene- 2016-06 |“Under the agreement, Monsanto has been granted an exclusive 5
Biotechnologies LTD Company editing techniques license to TargetGene’s novel and proprietary "T-GEE" (Genome
(Israel) (USA) Editing Engine) platform to deliver continuous improvements in
«— Beteiligung an agriculture. Monsanto has also established an equity position in
the private Israel-based company.*
Nomad Bioscience GmbH | Monsanto Gene Editing 2016-06 |“... have announced a licensing agreement whereby Monsanto has 6
(D) Company (USA) obtained rights to apply Nomad’s proprietary technology to its

genome-editing projects aimed at enhancement of agricultural
crops. The licensed technology enables more efficient
development of edited traits and may be applied across a broad

range of genome-editing technologies and project types.”

49




Lizenzgeber

Lizenznehmer

Verfahren

Jahr-
Monat

Verwendungszweck

Quelle

Caribou Bioscience (USA)

Genus (USA)

CRISPR-Cas9-

technology platform

2016-05

“Genus plc (...), a global pioneer in animal genetics, and Caribou
Biosciences, Inc. (...), are pleased to announce a multi-year
strategic collaboration where Genus receives a worldwide,
exclusive license to Caribou’s leading CRISPR-Cas9 gene
editing technology platform in certain livestock species. (...)
The agreement gives Genus exclusive access to Caribou’s
CRISPR-Cas9 technology for the development of new traits in
pigs, cattle and potentially other livestock species. In addition
to an upfront payment, Caribou is eligible to receive regulatory and
commercial milestone payments as well as royalties on licensed
product sales from Genus. Additional terms of the agreement were

not disclosed.”

56

Institute of Genetics and
Developmental Biology
(IGDB), Chinese Academy
of Sciences (China)

via
Plant Bioscience Limited
(PBL) (UK)

Calyxt, Inc. (USA)

TALEN

2015-12

“... signed a research collaboration and option to exclusive licenses
with Plant Bioscience Limited (PBL) for certain new crop plants
developed using gene editing by the Institute of Genetics and
Developmental Biology (IGDB) of the Chinese Academy of
Sciences in Beijing. Plants with new traits in wheat, rice and corn
are currently at various stages of development using gene-editing
technology and include quality improvement and yield increase

traits.”

10
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Arcadia Biosciences, Inc.

(USA)

Dow AgroSciences
LLC (USA)

EXZACT™ Precision
Technology Platform
(ZFN)

2015-12

»Arcadia Biosciences, Inc. (...) and Dow AgroSciences LLC (...)
announce a strategic collaboration to develop and commercialize
new breakthrough yield traits and trait stacks in corn. The
collaboration leverages Arcadia’s leading platform of abiotic stress
traits with Dow AgroSciences’ enabling technology platforms, input
traits, regulatory capabilities and commercial channels. (...) The
collaboration will also utilize Dow AgroSciences’ EXZACT™
Precision Technology Platform to enhance and accelerate the
development of trait stacks. Dow AgroSciences has developed
the EXZACT™ Precision Technology Platform under an exclusive
license and collaboration agreement in plants with Sangamo

BioSciences, Inc.”

17

Caribou BioSciences Inc.

(USA)

N

DuPont Pioneer
(USA)

Kreuzlizenzierung

CRISPR-Cas

2015-10

“DuPont and Caribou have cross-licensed their respective
patent portfolios, with DuPont receiving exclusive intellectual
property rights for CRISPR-Cas technology applications in major
row crops, and non-exclusive rights in other agricultural and
industrial bioscience applications. ... the alliance between
DuPont and Caribou involves a multi-year research collaboration
with scientists from the two organizations focused on enhancing
the breadth, versatility and efficiency of the core CRISPR-Cas
toolkit. DuPont also has made a minority equity investment in

Caribou to further strengthen the working relationship.”
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Dow AgroSciences (USA) | Institute of Crop EXZACT™ Precision | 2015-08 |“Dow AgroSciences LLC (...) has entered into a collaboration 34
Sciences, Chinese | Technology platform agreement with the Institute of Crop Sciences of the Chinese
Academy of (ZFN) Academy of Agricultural Sciences (ICS-CAAS). Under the
Agricultural agreement, Dow AgroSciences grants ICS-CAAS a royalty-free,
Sciences non-transferable research and commercialization license for its
(ICS-CAAS) proprietary EXZACT™ Precision Genome Editing Technology to
(China) be used in rice in China. Dow AgroSciences and ICS-CAAS
scientists will collaboratively develop an industry-leading rice
genome editing technology platform.”
Vilnius University, DuPont Pioneer CRISPR-Cas9 2015-06 |“... announced a technology license and research collaboration 8

Institute of Biotechnology
(Lithuania)

(USA)

agreement with Vilnius University to further the technical and
commercial utility of guided Cas9 genome editing technology.
Under the agreement, DuPont receives an exclusive license to
Vilnius University intellectual property for all commercial uses,

including in agriculture.”
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Dow AgroSciences (USA) | Department of EXZACT™ Precision | 2015-05 |,The Department of Environment and Primary Industries (DEPI) of| 40
Environment and | Technology platform the State of Victory, Australia, through its commercial arm,
Primary Industries | (ZFN) Agriculture Victoria Services Pty Ltd. (AVS), strengthened a
(DEPI) collaborative agreement to improve the performances of
via Australian canola varieties. The project uses the EXZACT™
Agriculture Victoria Precision Genome Editing Technology platform to continue
Services Pty Ltd. developing new varieties of canola with enhanced
(Australia) performance designed to benefit farmers in Australia and globally.
In addition, AVS will also use the EXZACT™ Precision Genome
Editing Technology platform to enhance the genetics of crops
important to Australian primary producers.”
University of Minnesota | Cellectis plant CRISPR-Cas 2015-04 |“Cellectis has signed an exclusive license agreement with the 14
(USA) sciences, Inc. University of Minnesota that grants Cellectis the worldwide rights to
(FRA) use the technology covered by the patent rights of the family
WO/2014/144155 entitled “Engineering Plant Genomes Using
CRISPR/Cas Systems”.”
Dow AgroSciences (USA) | Chinese Academy |EXZACT™ Precision | 2015-03 |“CAAS will negotiate a license to Dow AgroSciences’ proprietary 15

of Agricultural
Sciences (CAAS)
(China)

Technology platform
(ZFN)

EXZACT™

collaboratively develop a proposed research program with

Precision Technology platform and toolkit and

mutual development goals. Dow AgroSciences and CAAS
scientists will also work together to make sure that Dow
AgroSciences’ expertise is best combined with CAAS’ expertise to

accelerate rice research and product development in China.”
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Two Blades Foundation Cellectis plant TAL Nuclease 2014-12 |“...announced the execution of a non-exclusive cross-license 28
(2Blades) (USA) sciences, Inc. Technologies agreement relating to TAL nuclease technologies. Pursuant to the
(FRA) (TALEN) agreement, 2Blades receives a license to TALEN™ technology for

N

Kreuzlizenzierung

not-for-profit uses, including use in 2Blades’ humanitarian
efforts to support subsistence farming, and for certain
commercial applications related to the disease resistance
programs of 2Blades. In addition (...) Cellectis plant sciences
receives a license under 2Blades’ TAL Code technology related to
nucleases for commercial uses in certain specified crop plants.
Cellectis plant sciences has an option to expand its license to

additional crops.”
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Dow AgroSciences (USA) | Department of EXZACT™ Precision | 2014-08 |“Dow AgroSciences (...) and the Department of Environment and| 50

Environment and
Primary Industries
(DEPI) of the State
of Victoria

(Australia)

Technology platform
(ZFN)

Primary Industries (DEPI) of the State of Victoria, announced today
several significant steps the organizations are taking together to
advance science for agriculture. Dow AgroSciences has worked
with DEPI through its commercial arm - Agriculture Victoria
Services Pty Ltd. (AVS) - to apply the company’s EXZACT™
Precision Technology Platform to improve the performance of
canola varieties and is adding a new project. Collaborators since
2009, the organizations are now planning to enter into a seventh
project together. The project builds on previous work from the
collaboration, and is using the EXZACT™ Precision Genome
Editing Technology Platform to continue developing new varieties of
canola with enhanced performance designed to benefit farmers in
Australia and around the world. This new research project will be
based at DEPI's AgriBio research facilities in Bundoora. In addition,
AVS has entered into a major Research License Agreement with
Dow AgroSciences to conduct research using the company’s
proprietary EXZACT Precision Genome Editing Technology
Platform to enhance the genetics of crops of importance to

Australian primary producers.”
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Dow AgroSciences (USA) | Sigma-Aldrich Zinc finger nuclease 2014-05 |“Dow AgroSciences LLC (...) and Sigma-Aldrich Corporation (...) 19
Corporation (USA) |(ZFN) reagents for announced (...) an exclusive manufacturing license and supply
use with EXZACT™ agreement that will allow Sigma-Aldrich to manufacture and supply
Precision Technology zinc finger nuclease (ZFN) reagents for use with EXZACT™
Precision Technology. Under the terms of the agreement, Sigma-
Aldrich will be the exclusive provider of ZFN reagents for use
in plants which will be available to Dow AgroSciences, its
affiliates and licensees of the EXZACT Precision Technology to
enable precision transformation, trait stacking and targeted
mutagenesis in plants.”
Precision BioSciences Danziger Precision’s Directed 2014-03 |,Danziger Innovations Ltd. and Precision BioSciences, Inc., (...) 32

(USA)

Innovations LtD.
(USA)

Nuclease Editor
(DNE) gene editing
technology

announced that they have successfully generated site-specific
genome modifications in petunia and jasmine tobacco by
combining Precision’s Directed Nuclease Editor (DNE) gene editing
technology with Danziger's MemoGene gene delivery system. This
successful research effort was aimed at genetic control of flower
color but researchers at Precision and Danziger believe that the
approach can be used more broadly to address genome
engineering challenges in plants that are recalcitrant to existing
transformation methods without requiring the insertion of foreign

DNA into the plant genome.*
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Precision BioSciences Agrivida (USA) Directed Nuclease 2014-03 |“Precision BioSciences and Agrivida revealed today that they have 11
(USA) EditorTM (DNE) entered into a trait development collaboration based on precise
Technology gene modifications made possible by Precision’s Directed Nuclease
EditorTM (DNE) Technology. The collaboration recently delivered
the first modified genes that are the subject of Agrivida
commercialization efforts in the area of animal nutrition.” (Corn
Traits for Improved Dairy and Beef Nutrition).
Precision BioSciences, Nova Synthetix Precision’s Directed 2014-03 |,Nova Synthetix and Precision BioSciences, Inc., (...) announced 31

Inc. (USA)

(USA)

Nuclease Editor
(DNE) technology

that they have initiated a joint research effort to generate non-GM,
ricin-free castor plants using Precision’s Directed Nuclease Editor
(DNE) technology in combination with Nova Synthetix’s proprietary
plant transformation system. Scientists at Nova Synthetix and
Precision also plan to utilize their joint capabilities to generate
improved castor variants capable of producing user defined
oil profiles for industrial, biofuel, and feed-directed applications.
The companies believe that the successful development of this
multi-year research effort will address a significant agricultural need
and result in a castor plant that is safer and has far greater market

utility.”
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Cibus Global (USA) Nucelis (will now Rapid Trait 2014-01 |“Cibus Global (...) said it has acquired Nucelis, which is working 37
become an Development System in fermentation and bio-based chemicals, including alternative
independent (RTDS) squalane and D2 products. Established in 2010, Nucelis will now
operating unit of become an independent operating unit of Cibus, which employs
Cibus) (USA) about 100 people worldwide, and also includes Cibus US LLC and
Cibus Europe B.V. Nucelis will continue to be the exclusive
licensee to Cibus’ Rapid Trait Development System (RTDS)
technology in its key product areas of fermentation and bio-
based chemicals.”
Cellectis plant sciences Precision Meganuclease 2014-01 |“Precision BioSciences, Inc. and Cellectis SA (...) announced that| 30
(FRA) BioSciences (USA) |technology they have reached an agreement to settle patent litigation involving

N

Kreuzlizenzierung

engineered |-Crel meganuclease technology. As part of the
settlement, the companies will cross-license certain genome
engineering patents and drop their ongoing lawsuits and patent
challenges. This agreement provides clear freedom to operate for
both companies in the engineered I-Crel meganuclease genome

engineering field.”
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Cellectis plant sciences
(FRA)

Bayer CropScience
(D)

Gene editing

2014-01

“Cellectis plant sciences (...) has signed two new agreements with
Bayer CropScience (...) in the areas of seeds, crop protection and
non-agricultural pest control, on gene editing in plants. The
agreements extend the companies’ existing partnership to
introduce targeted modifications to selected plant genes and
genomes. (...) The first aim of this extended partnership is to
collaboratively create commercial traits for the canola seed
market using new technologies developed by Cellectis plant
sciences. The second aim is to provide Bayer with access to
technologies that enable the directed engineering of plant
genomes, such as gene stacking and targeted mutagenesis, for

the development of improved crops.”

18

Two Blades Foundation
(2Blades) (USA)

DuPont Pioneer
(USA)

TAL Effector
Technology (TALEN)

2012-12

“2Blades continues broad license access to its award-winning TAL
technology through a non-exclusive license to Dupont Pioneer for
uses in certain crops. Improvements to the technology will be
granted back for 2Blades’ humanitarian projects benefiting

subsistence farming.”

22

lowa State University
(USA)

Cellectis plant
sciences, Inc.
(FRA)

Inventions related to
TAL effector-
nucleases
(TALENs™) and

monomeric TALENs™

2012-10

“Cellectis (...), the genome engineering specialist, announces that it
has signed two exclusive license agreements with the lowa State
University that grant Cellectis the worldwide right to use inventions
related to TAL effector-nucleases (TALENs™) and monomeric
TALENs™. These two exclusive licenses granted to Cellectis cover

all uses of the TAL technologies in any field.”

26
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Two Blades Foundation Monsanto TAL Nuclease 2012-09 |“2Blades announces the expansion of rights to Monsanto under our| 43
(2Blades) (USA) Company (USA) Technologies non-exclusive license, announced in April, 2012, for broader
(TALEN) access to the TAL Code technology. 2Blades will continue to
receive a grant back of improvements to the technology for use in
2Blades’ humanitarian projects.”
Two Blades Foundation KWS SAAT AG (D) | TAL Nuclease 2012-07 |“Two Blades Foundation (2Blades) has completed a non-exclusive 42
(2Blades) (USA) Technologies license agreement with KWS SAAT AG (KWS) for access to
(TALEN) 2Blades’ Transcription Activator Like (TAL) effector code technology
for genome engineering in certain crops. KWS will grant
improvements in the technology back to 2Blades for subsistence
farming applications.”
Two Blades Foundation Bayer CropScience | TAL Nuclease 2012-05 |“2Blades is pleased to announce completion of a non-exclusive| 44
(2Blades) (USA) (D) Technologies license agreement with Bayer CropScience for the TAL code
(TALEN) genome engineering technology. 2Blades will receive
improvements to the TAL code for use in its subsistence farming
applications.”
Two Blades Foundation Monsanto TAL Nuclease 2012-04 |“The Two Blades Foundation (2Blades) has completed a non-| 41
(2Blades) (USA) Company (USA) Technologies exclusive license agreement with the Monsanto Company for
(TALEN) access to the TAL Code technology for genome engineering in

plants. ... 2Blades will gain access to Monsanto’s improvements to
the technology for use in 2Blades’ humanitarian efforts in support of

subsistence farming.”
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Two Blades Foundation Syngenta (CH) TAL Effector 2012-01 |“2Blades announces the signing of a non-exclusive license for the 23

(2Blades) (USA) Technology (TALEN) TAL Code technology to Syngenta for commercial uses in crop
plants. Syngenta will grant 2Blades access to its improvements to
the technology for use in 2Blades’ humanitarian efforts to support
subsistence farming.”

Martin-Luther-University | Life Technologies | TAL Effector 2011-10 |“The exclusive license, made jointly with the technology inventors| 27

Halle-Wittenberg (D) Corporation (seit Technology (TALEN) [of Martin-Luther-University], will enable Life Technologies to

via 2014 zu: develop research tools for all applications, as well as for

Two Blades Foundation ThermoFisher commercial non-plant uses....”

(2Blades) (USA) Scientific) (USA) !

Martin-Luther-University Two Blades TAL Effector “...2Blades retains the rights for commercial applications in 27

Halle-Wittenberg (D) Foundation Technology (TALEN) | after 2009 | plants and green algae and intends to make licenses broadly

(2Blades) (USA) available.”
Dow AgroSciences (USA) | Oregon State EXZACT™ Precision | 2011-05 |,Dow AgroSciences LLC (...) and Oregon State University have| 29

University (USA)

Technology platform
(ZFN)

entered into a research agreement to apply EXZACT™ Precision
Technology in trees, with the goal of accelerating and enhancing
research into tree improvement. (...) Researchers at Oregon
State University will make modifications to essential genes for

flowering and reproduction.”
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Bayer CropScience (D)

KeyGene (NL)

KeyBase
methodology (ODM)

2011-06

,Bayer CropScience and KeyGene have entered into an exclusive
trait development agreement. Both companies will combine their
expertise in the fields of protoplast technology and targeted
molecular mutagenesis to create novel traits for crop
improvement. The collaboration will initially focus on the use of
KeyGene’s new and proprietary KeyBase methodology to develop
innovative traits for new oilseed rape varieties. Bayer also has
the option to expand the trait development alliance to include
KeyBase-mediated development of proprietary Bayer and/or

KeyGene traits in cotton and rice.”

38

Precision BioSciences Inc.
(USA)

BASF Plant

Science (D)

Directed Nuclease
Editor™ (DNE)

technology

2011-04

“BASF Plant Science and Precision BioSciences Inc., announced
that they have entered into a collaborative agreement to create
site-specific genome modifications in plants. The agreement
provides BASF Plant Science with non-exclusive access to aspects
of Precision BioSciences' proprietary Directed Nuclease Editor™
(DNE) technology, which can be used to develop advanced

agricultural products.”

35

62




Lizenzgeber Lizenznehmer Verfahren Jahr- Verwendungszweck Quelle
Monat
University of Minnesota Cellectis (FRA) Inventions related to 2011-01 |“Cellectis (...), the French genome engineering specialist, has 25
TAL effector- announced today that it has signed an exclusive license agreement
mediated DNA with the University of Minnesota that grants Cellectis the worldwide
recognition and right to use inventions related to TAL effector-mediated DNA
cleavage (TALEN) recognition and cleavage. This revolutionary approach for the
targeted modification of genomes was developed by the University
of Minnesota and lowa State University. The exclusive license
granted to Cellectis covers all uses of the technology in any
field.”
Dow AgroScience LLC KWS SAAT AG (D) |EXZACT™ Precision | 2010-09 |“Dow AgroSciences LLC, a wholly owned subsidiary of The Dow| 39
(USA) Technology (ZFN) Chemical Company (...), announced today that it has entered into a

long-term research and product development agreement,
focused on the use of EXZACT™ Precision Technology, with KWS
SAAT AG (KWS). Under the terms of the agreement,

AgroSciences will provide KWS with a commercial license option

Dow

for traits and products developed with EXZACT Precision
Technology in sugar beets, as well as a research license for use

in several row crops.”
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Dow AgroSciences LLC Wageningen UR EXZACT™ Precision | 2010-09 |“Dow AgroSciences LLC, a wholly owned subsidiary of The Dow| 45
(USA) (University and Technology (ZFN) Chemical Company (...), and the Plant Sciences Group of
Research center) Wageningen UR (University and Research center) have entered
(NL) into a research agreement to study how EXZACT™ Precision
Technology can improve the starch quality of potato, a food and
industrial crop of global importance. (...) This new research will
extend (...) [the] functionalities [of the Technology] into potato, a
crop that is difficult to breed using conventional methods.”
Dow AgroSciences LLC lowa State EXZACT™ Precision | 2010-04 |“Dow AgroSciences LLC (...) and lowa State University have 33
(USA) University (USA) Technology (ZFN) entered into a research agreement to study how EXZACT™

Precision Technology can help improve the development of
renewable bioproducts in microalgae. (...) As part of the
agreement, researchers at lowa State University will generate data
demonstrating the utility of EXZACT™ in the microalgae
Chlamydomonas, a model system for the green technologies that
will produce the carbohydrates, lipids or hydrocarbons used in high-
energy, renewable bioproducts. Dow AgroSciences is providing its
technology as well as access to intellectual property, validated,

high-quality zinc-finger reagents, and scientific expertise.”

64




Lizenzgeber

Lizenznehmer

Verfahren

Jahr-
Monat

Verwendungszweck

Quelle

Dow AgroSciences LLC
(USA)

Keygene N.V. (NL)

EXZACT™ Precision
Technology (ZFN)

2010-01

announced today that they have entered into a Trait
Development Agreement. This agreement will allow Dow
AgroSciences and KeyGene to combine their experience and
technologies to develop traits for improved yield in tomatoes.
Under the terms of the agreement, Dow AgroSciences will provide
KeyGene with access to EXZACT™ Precision Technology, its
experience in targeted genome modification, and research support
for use in a program focused on tomato yield enhancement.
KeyGene will apply its expertise in molecular breeding, vegetable
genetics and tomato protoplast technology to perform the

research.”

36

Cellectis (FRA)

Monsanto
Company (USA)

Meganuclease

technology

2009-09

‘Monsanto Company (...) today announced a non-exclusive
research and commercial license agreement with Cellectis S.A. (...)
for broad use of its meganuclease technology in plants. (...)
Under the agreement, Monsanto will have access to Cellectis’
intellectual property on meganucleases and its custom
meganuclease production platform. Cellectis will receive an upfront
payment of €3 million, and subject to the approval of the
Extraordinary General Meeting of Cellectis’ shareholders, Monsanto
will make an equity investment of €1 million to allow Cellectis to
scale the technology for agriculture. Cellectis will also be eligible to
receive fees for the development of each meganuclease, success-
based milestones and may receive royalties on certain traits

commercialized by Monsanto.”

16
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Sangamo BioSciences
Inc. (USA)

Dow AgroSciences
(USA)

Zinc finger
technology (ZFP™)

2008-06

The license allows Dow AgroSciences to commercialize
products incorporating or developed from plant cells using
Sangamo's zinc finger DNA-binding protein (ZFP™) technology, in
agricultural crops, industrial products and plant-derived
biopharmaceuticals. Sangamo and Dow AgroSciences have been
collaborating in research to apply ZFP technology to plants under a
three-year research and commercial license option agreement
initiated in October 2005. (...) In addition to developing its own new
products using the ZFP technology, Dow AgroSciences will
sublicense the technology to third parties for development of
particular products under the trademark name of EXZACT™
Precision Traits. The trademark name emphasizes the specificity
and the precision of the technology. It can be used with precision to
add new genetic material, delete genes altogether and even

regulate or edit native genes.”

24

Duke University (USA)

Precision
BioSciences Inc.
(USA)

Directed Nuclease
Editor™ (DNE)

technology

2006-04

“Precision BioSciences Secures Exclusive Worldwide License
to Duke University's Directed Nuclease Editor Patent and
Related Materials. Precision BioSciences, Inc., a biotechnology
company developing a novel platform technology to precisely
target genome modifications, announced (...) that it has signed
an exclusive worldwide license for the Directed Nuclease Editor
technology developed at the Duke University Medical Center. The
license agreement includes the patent application and related

materials that have already been developed at Duke.”
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Lizenzgeber

Lizenznehmer

Verfahren

Jahr-
Monat

Verwendungszweck

Quelle

Sangamo BioSciences,
Inc. (USA)

Dow AgroSciences
LLC (USA)

Zinc finger
technology (ZFP™)

2005-10

“Dow AgroSciences LLC, a wholly owned subsidiary of The Dow
Chemical Company (...), and Sangamo BioSciences, Inc. (...) today
announced the signing of a Research and Commercial License
Agreement. The agreement provides Dow AgroSciences with
access to Sangamo's proprietary zinc finger DNA-binding
protein (ZFP) technology for use in plants and plant cell
cultures to develop products in areas including, on an exclusive
basis, plant agriculture and industrial products, and, on a non-
exclusive basis, animal health and biopharmaceutical products

produced in plants.”

12

Bayer Crop Science (D)

Beteiligung an —

Arcadia Bioscience
(USA)

2005-01

“Arcadia Biosciences, Inc., develops agricultural products for the
improvement of agricultural crops. The company utilizes various
technologies, both GM and non-GM, to develop its product portfolio,
including precise genetic screening, advanced plant breeding
techniques and genetic engineering. ...The main areas in which
they are currently active include agricultural technologies
(Nitrogen Use Efficiency, Salt Tolerance and Improved Process
Efficiency) and health technologies (GLA Safflower Qil , Extended
Shelf-Life Produce and Improved Nutrition Whole Foods). (...)
Together with CMEA, Exeter Life Sciences and Saints Capital,

[Bayer has] been involved with Arcadia since 2005.°
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Quellen
— Zur Diskussion der komplizierten IP- und Lizenzsituation rund um CRISPR-Cas, siehe:
CRISPR, surrogate licensing, and scientific discovery

Jorge L. Contreras and Jacob S. Sherkow (February 16, 2017) Science 355 (6326), 698-700. [doi: 10.1126/science.aal4222]. Download:
http://science.sciencemag.org/content/355/6326/698/tab-pdf

Zu den breiten Anspriichen rund um CRISPR-Cas9:

CRISPR-Cas9 claim sets and the potential to stifle innovation
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