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General conditions

SCBICENTREDOC undertakes to treat as confidential the research ordered by the customer and executee€CBENSEBDOC, as

long as the customer has an interest in it, which is presumed to last three years from the delivery of theS@B¥EENTREDOC

takes all due diligence in the choice of the sources of information used and in the execution of the research. However, SCBT
CENTREDOC assumes no guarantee as to the accuracy and completeness of the data and search results. Iistadillcaskyshét

liable for gross negligence or intent.

The information included in this report, written by SEGBENTREDOC or from third party sources, such as (but not limited to)
calculated validity dates, legal status or opinions on freedom of operation and anteriority, does not constitute legabadwvice
investment recommendation. For legal advice or further analysis, -®EBITREDOC recommends contacting qualified service
providers, e.g. a patent attorney.

The liability of SCBCENTREDOC is in any case limited to the amount of the contract. Indirect damages are excluded.
SCBTCENTREDOC is the owner of all intellectual property rights, including copyright, on the search delivered to the customer.

In case of dispute, the place of jurisdiction is at the registered office of-SERTREDOC. Swiss law, excluding the rules on conflict
of laws, is applicable.

The present mandate is issued by the Swiss Federal Institute of Intellectual Property and it is important to note tiestghe vi
expressed herein do not necessarily reflect the views or position of the Swiss Federal Institute of Intellectual Prapeotytetibs
of this mandate should not be construed as representing the official position of the Swiss Federal Institute of Int€lfectey .

CRISPR Technology: Patent & Licence landscapdarda

28.08.2025




1 Introduction to CRISPBas Technology: Precision
Genetic Editing

CRISPRas technology represents a groundbreaking tool in the field of genetic manipulation, revolutionizing
our ability to edit DNA with precision and efficiency. Standing fGtustered Regularly Interspaced Short
Palindromic Repeats (CRISPRand CRISPd®sociated Ca3 protein, this technology exploits Cas proteins
and RNA molecules to achieve targeted modifications in the nucleic acid sequences, resulting in a versatile
geneediting tool. The CRISRFas9 system, which is the most widely used CR&®#s was developed in
2012 by scientists at the University of CaliforrBzrkeley and the University of Vienna, with Emmanuelle
Charpentier being the primary lead. The same year, the Broad Institute of MIT and Harvard published the use
of the system ireukaryotes.

At its core, CRISFEas functions like a pair of molecular scissors, allowing scientists to precisely target
and modify specific sections of DIRANA It comprises two main components: the Cas proteins, acting as the
scissors, and RNA molecules that guide these proteins to the desired location on the DNA strand.

The process commences by designing guide RNA that matches the target DNA sequence. This guide
RNA then directs the Cas protein to the specific location on the DNA, where the Cas protein makes a precise
Odzi® ¢KS OSftf Qa NBLI A NI indgratindidgstadilteratiirg N2yIINS NG SyRS 5551
inthe schemebelotv 2 NJ dziAf AT Ay3 GKS OStfQa AYyKSNBy(d NBLI AN
of a short guide RNA that can be cheaply and quickly synthesized makes it much easiethtn usber
gene editing techniques which can achieve similar outcomes through a much more laborious pmcess (
TALENS).

CRISPRas technology encompasses various Cas
proteins, each with distinct functions and How CRISPR

applications. Cas9, the most widely used, is an
RNAguided DNA endonuclease that precisely
cleaves both strands of DNA at the location
specified by the guid®NA. Ca®land Casl3, on
the other hand,are proteins that are similar to
Cas9 but have unique features. Casl2 has
collateral cleavage activity, enabling it to target

works

0 The Cas9 protein
forms a complex with Cas9
guide RNA in a cell

e This complex attaches to
a matching genomic DNA
sequence adjacent to a spacer

(vellow segment) St

,'\ T rr‘nlnln’r:-\\{\_
several DNA sequences simultaneously, while </ N\l /NN
Casl13 is renowned for its ability to target RNA.

Thee diverse Cas proteins contribute to the Ogg;ggztggﬁm ———— §  —
adaptability and innovation within the CRISB&S e e e W
technology landscape, paving the way for more

refined and specialized applications in genetic 05,;'}?,';';;;,“‘;3;“;‘;3? e Y
manipulation. A e

The applications of CRISERs technology are vast and diverse, spanning multiple fields. In agriculture, it
holds the potential to more readily create crops animalsthat are more resistant to diseases; exhibit
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enhanced nutritional value. In medicine, CRISPR offers promising avenues for treating genetic disorders,
cancer, and infectious diseases. Furthermore, it enables more accurate disease studies, targeted therapeutic
development, and the prospect of persorzgld medicine.

However, along with its immense potential, CRKSRR technology raises ethical considerations and
challenges. The ability to edit the human genome raises concerns regarding unintended consequences and
ethical boundaries, particularly in the realm of cneatgenetically modified humans. Thus, stringent ethical
guidelines and regulatory frameworks are pivotal in guiding responsible usage.

Despite these challenges, CRI®RR technology continues to evolve rapidly. Researchers are
continuing to develop refined versions with new capabilities (such as prime editing and base editing), or
improved performance (enhanced precision, reducedtaffet effects), and expand the range of possible
edits.

Overall, CRISREBas technology is a powerful tool with 4&aching implications in a variety of fields,
offering both remarkable opportunities and ethical dilemmas. Its continuing progress underlines the
importance of balancing scientific progress, ethmerutiny and regulatory oversight in order to harness its

potential for the improvement of society while mitigating potential risks.
Sources (1¢9)

1.1 Background Patent Landscape

¢KS 3INRdzLI NBFSNNBR G2 a a/+/ ¢ Aa O2YlLEasSdstehT (K
(primarily Doudna of the University of Californigerkeley, and Charpentier of the University of Vienna). This
group has uncontested patents coverirfgetgeneric use of CRISERS9 in any cell typ@0). Their initial
publication and patent did not disclose any application in eukaryotes, but they have argued that they have
private data supporting this.

There is currently a dispute between four major groups over the use of CRESPRN eukaryote#t the

GAYS 2F FAEAY3I Ay GKS {132 GKS ! {! 2LISNIr¥rGSR 2y ur¢
coverage of the usage in Eukaryotes in the USA. Courts in the USA did not find that the CVC group had
presented sufficient evidence to favolrK SA NJ Of I A YA 2 @S NJ {IK)SCVC NRBontiRuing y & ( A
to challenge this ruling in US courts.

The second group is led by the Broad institute (of the Massachusetts Institute of Technology and Harvard
University), which fast tracked their patent application and was the first to have a patent issued for the use
of the CRISPR system in eukaryotes, desmt being the first to file for such a patent. It was, however, the
first to publish an academic paper demonstrating the use in eukaryd®43), followed closely by a Harvard
group (14). In Europe, a mistake in assignment of patent rights by thentovs lead to their foundational
patent covering the usage in eukaryotes being invalidgfes), leaving only the CVC foundational patents
standing. Many derivative/nofoundational patents of the Broad Institute will still be valid, although some
may be affected by the same issue. The exact extent of the scope of their valid patent protediiompe

is unclear.

The two remaining groups, SigrAddrich and Toolgen, have both applied for patents applying CRISPR
technology to eukaryotes before the Broad institute and CMJ, and there are thus four groups competing

for coverage of the use of CRISPR in eukaryotes. Currently Toolgen does not have any issued foundational
patents. Sigma Aldrich has patents covering using CRISPR to lead to integration of introduced DNA in
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eukaryotes. Sigmah f RNAOK | YR ¢22ft3SyQa Y2NB FT2dzy RECAPD Y | £ (
eukaryotes are still ungranted, and legal disputes are ongoing.

This dispute is by and large limited to the use of CRGS3R, and many patents now cover more generic

gene editing, with additional claims enumerating more specific cases (as is typical for patents), such as the
use of RNAyuided nucleases in general WK 2 dzi & LISOAFeéAy3a | &aLISOAFAO ydzO
the CVC group in not enumerating more specific usage cases (ie. In eukaryotes) will not be repeated, and
many patents now have series of claims covering increasingly specific uses (eg.yowskar
plants/fungi/animals> mammals> humans).

1.2 Report Structure

This report provides a comprehensive analysis of the patent and licensing landscape for-li2RE8PR
technologies applied to plants, with a particular focus on geneaited crops and nofransgenic
approaches. It begins in Section 2 with an executive samrhighlighting key trends in CRISPR patenting,
non-transgenic genome editing, and licensing. Sections 3 to 5 explore the patent landscape infistail

across all domains (Section 3), then focusing on gpgetific applications (Section 4), and fipadh non
transgenic genome editing approaches (Section 5), including explicitly and implicitiré2Nbethods.

Section 6 examines the licensing landscape and key IP holders in the plant sector. Sections 7 to 9 provide
additional contextual insights, inaing litigation (Section 7), developments in genome editing technologies
(Section 8), and potential applications in Swiss and European agriculture (Section 9). Sections 11 and 12
present the methodology and references supporting the analysis.
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2 Executive Summary

2.1 CRISPR usage in general

 There areover23Qn nn LI (i SovéringERISPR{ated3eihnologes

1 Patent growth has been exponenti&ihce 2012, driven by genome editing claims (~19,000 patent
families)

1 China leadsaccounting for 51% of priority filings, after having overtaken the USA (36%) which led
in total priority filings from 2012 to 2019. However, only 8.3% of Chinese filings are extended
internationally, indicating a strong domestic focus.

1 Most CRISPR patents extend protectionRaI{41%) andEuropean(20%) routesfollowed by
extensions taChina, Canada, Australia, the USA, Brazil, India and Germany

1 Relativelyfew patents were filed irbwitzerland3 priority filings; 496 EP extensions).

9 The Chinese Academy of Sciences and the Chinese Academy of Agricultural Sciences are the top
filers, followed by the Universities in the USA involved in the invention of CREERRNd its
application to eukaryotes

9 Besides a slight increase of patents in the therapegigieneticregulation domain and targeting
eukaryotic cetbrganisms in Europe, the trends in Europe and Switzerland are similar to those of
the global landscape

2.2 CRISPR usage in modified plants

1 5Q52patent familiescoverCRISPRiodified plants
o Outside of Chinajlings per year peaked in 29whereas the growth continues within
China, resulting in an overall steady increase
0 Theplant patent extension distribution was broadly similar to the overall CRISPR patent
distribution
0 Most patentfamiliesdisclose the use of Cas9
1 In contrast to he global CRISPR landscapeéustrial playersare the major patent holdersutside
of China with agricultural companies like Corteva Agriscidringggrain, Confluence Genetics and
Monsantog Bayer AG
1 Within China academic and public institutions dominate the patent landscape
1 Many playerdold not only patenfamiliescovering usage iplants but also CRISPR patents in
other areas (alternative Cas enzymes/CRISPR systems, etc)
1 Outside of Chinanost of the main players claim undefined nucleases or legacy nucleases such as
ZFN, TALENSs besides CRISPR for broad protection
1 No direct patenting irwitzerland
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2.3 Non- transgenic CRISPR editing

1

The landscape is still evolving, suggesting space for further innovation and protection in Europe,
particularly in light of ongoing regulatory changes that differentiate-transgenic genome editing

from traditional GMOs

2,350 patent families implicityo & | Y22dei1¢ = G ol a S aBIRAT éxplidtyEa yRYO d 0
0 NI y &3Sy ATONS S¢NBsanfiindrpansgenic genome editing

China leads in volume, though most filings are not extended internationally. The US dominates
among internationally protected filings.

Europe shows limited activity overall; no Swiss filings were identified. Most EP filings come from US
based actors (e.g. Corteva, Pairwise, Broad).

European applicants include KWS Saat and Tropic Biosciences, but remain few

Many patents cover both transgenic and rRsansgenic approaches, and boundaries are not always
clearly defined

The landscape is still developing, with room for further innovation and IP filings, particularly under

evolving EU and Swiss regulations

2.4 Licensing Trends

Key patent holders include CVC, Broad, Sigidach, and ToolGen

Corteva holds an exclusive CVC license for agriculture andxuiusive Broaticenses an@cts as a
major sublicensor

Other players (e.g. BASF, Syngenta, Bii@rsanto) hold norexclusive rights

Academic research is generally liceffis; commercial use often requires licenses from multiple
holders

Licensing is mostly neexclusive, with rare exclusive deals focused on specific crops or traits
Recent deals (e.g. Pairwise Fulcrinand growing interest in Cas12, base editors, and tools from
Asian developers signal a shift toward broader technology access
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3 Patent Landscape on CRISPR

3.1 Global Patent Landscape on CRISPR

¢tKSNBE | NB HoQc (bc predentdatgbiasech N SPRIAtSUA to Angd indludi@Dec. 2024).
There arec Q padlditional patent familiescompared tothe previous reportCRISPR technolod®atent &
Licence landscagspublished early 2024 (data until Se@ct. 2023).

3.1.1 Temporal distribution of patent filings (2012 -2024)
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2413
1000 . 1936 2175
- 1512
500 1116
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Number of patent families
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Figure3.11: Number of patent families by priority yedihe years 2023 and 2024 are not complete due to the delay of
Lzt AOFGAZ2Y 2F mMy Y2yiKad ¢KSNBF2NBI |y SaidAYlFIGSR mQu
respectively.

Figure 3.1.1 shows the patent filing of CRISPR patents over the years. 57 patent families filed between 2001
and 2011 are not included in this graph. These 57 patent families comprise:
A Methods for typing a bacterium having a CRISPR region, such as Lactobacillus bacterial strain
ACKS dzas 2F /wL{tw 3a20AFGSR 6A0GK /1 a 38y8asz s
to protect against phage infections, including CRISB&sequences frolractococcuand other
early CRISPR families owned by DaABgBont
Cas proteins covering other Cas enzymes such as Cas6, Csy4
Generating nucleic acid fragments, regulating production of a target RNA in a cell, including
downregulating prokaryotic genes
Patent members that were filed after 2012 but that are comprised in a patent family having the first
priority date prior to 2012 due to other members

> >

p
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https://www.ige.ch/fileadmin/user_upload/recht/national/e/20231388_IPI_CRISPR_Patent_License_Landscape_revised_Final_16_02_24.pdf
https://www.ige.ch/fileadmin/user_upload/recht/national/e/20231388_IPI_CRISPR_Patent_License_Landscape_revised_Final_16_02_24.pdf

Since the groundbreaking discoveries of 2012, the field has experienced remarkable growth, with a steady
and ongoing rise in patent applications each year.

3.1.2 World map of priority filings

Countries Nb %
CHINA 11@65 50.50%
UNITED STATES 8865 36.15%
KOREA 744 3.14%
EUROPE 629 2.65%
WORLD 509 2.15%
UNITED KINGDOM 317 1.34%
JAPAN 264 1.11%
RUSSIAN FEDERATION 140 0.59%
INDIA 117 0.49%
AUSTRALIA 66 0.28%
SINGAPORE 41 0.17%
NETHERLANDS 39 0.16%
ITALY 29 0.12%
DENMARK 28 0.12%
LUXEMBOURG 22 0.09%
FRANCE 21 0.09%
GERMANY 21 0.09%
TAIWAN 21 0.09%
SPAIN 20 0.08%
TURKEY 18 0.08%
SOUTH AFRICA 17 0.07%
Other countries 102 0.43%
Table 3.1. 2: Number of priority filings by country, and percent age of total

filings

Of then o Q padent families filed between 2002024, the priority patent applications were mostly filed in

the People's Republic of China 1 Q @b .50%) and in the USA (Q pc8G13%). Priority patent applications
were also filedn South Korea (744, 3.14%)ith the EP procedure6@9, 2.65%), with the PCT procedure
(209, 215%), and in the UK317, 1.34%).Countries and regions (PCT and EP) outside of the USA and the
People's Republic of China represeBt36% of the priority filings.

Onlythree priority filings were directly in CH, ltiye University of Bern in 2012ytosurge in 202and Avelo
in20226 &4 S S1Rviarifilidgs T2 NJ Y2NB AYyF2NNI GA2Y 0
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3.1.3 Temporal distribution of priority filings (2012 - 2022)

2,400 UNITED STATES
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1,800 EUROPE
1,600 WORLD
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ST FES TS P mrrance

Figure3.1.3 Temporal distribution of priority filings in each country or region having at least 10 priority filhgg.ears
2023 and 2024 were not included, as they are incomplete due to the delayblication

The first priority filings were in the USA in 20Nbtably, there is atrong increase of priority filings in the

USA and the People's Republic of China since 2012 and 2015, respectively. The rate of increase has been
faster in China, and thus China has become the leader in priority filings since2@@arly, South Korea

passed Europe in number pfiority filingsin 2020.
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3.1.4 World map of patent extensions

e

P
-t B s
Fag ST 405

-

72 336
119 211

274 138

ER S

3 £
3 5o, 30
623 ,@ 5

34 38%,

28 138 135
324 348 Toxs =
148 63 91

32738

102 169

1-100
101-200
201-1000

I 1001-2000

B 2001-4000 _

Regional patents v 86

B -4000 - - 209 7

WO EP EA OA AP GC

167

Figure3.1.4 The countries and regiorte which patent protection has been extendedm a priority filingin another

country 2 h I &2 2 ldteRts &xtenkled via th@atent Cooperation Treaty filingEP/EA/OA/AP labels are
according tohttps://www.wipo.int/pct/en/texts/req_des.html That isEP = European Patents; EAurasian patents;

OA = OAPI African Intellectual Property Organization patents; AP = patent extensions via the African Regional Intellectual
Property Organization; GC = Gulf Cooperation Council patents. Colors for tlemdnsggional boxesorrespond with

the number of patent extensions (legend at the left)

Priority filings can be extendeatirectlyto specific other countries, as indicated on the map above, or using
regional procedures (WO, EP, EA, OA, AP, GC), as indicated in the boxes at the bottom of Feemap.
extension of protection from priority filings has mainly occurred via the PCT procef@epatent families
=08)F YRK2NI Al GKS 9t LINE OSRAEth th madkcbiuaTo Hake[i486/ G T I
families from this EP procedure have been extended to Switzerland. However, due to delays in entering the
national phase, additional EP pategplicatiors may still be extended to Switzerland in the future. No patent
applicatiors have been extended to Switzerland independently of the EP procedtiver countries to which

patents are often extended are China, Canada, Australia, the USA, Brazil and India.

For all patent families with an EP member, the world map of patent extensions shows similar trends as the
global map for all patent extensions depicted above.

badlofesx 2yfteée dpodo 2F GKS mMmQdcp / K iowthed Suniriddsd BN &
(mainly via PCT). Despite China being a leader in priority filings, few of these patents have their protection
extended beyond China.
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71 patent families)

3.1.5 Main patent assignees (
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Figure3.15: Top: The top 30 main paterapplicantgassigneesBlue indicates publientities; red indicates private

entities. Bottom: The graph continued with the next top 30, and the Chinese academy of sciences shown for comparison

purposes. Affiliates & subsidiaries have been gathered under their parent company (e.g. Pioneer with Corteva

Agriscience). The Chinese Academy of Sciences and the Chinese Academy of Agricultural Sciences include academic labs

affiliated to them. Cdfilings are couted for each ceowner: a patent application cbled between the MIT, the Harvard

University and the Broad Institute is counted once for each of these assignees.
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The Chinese Academy of Sciences and the Chinese Academy of Agricultural Soéetimesop players in
the CRISPR Patent Landscape, illustrating the importance and the stake of Genome Editing technologies for
the Chinese governmenthe majority of the players are public entities.

3.1.6 Breakdown by Claim coverage of patent families

Please note that patent families can be classified in several categories.
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Figure3.16: The number o€RISPRatent familieswith claims covering each area of interest.

As demonstratedn the figure abovethe major areas of interest for CRISPR pafantiliesare modified
organisms (plant, animal, human, cell, unidentifiddj,therapeutics/diagnosticapplications in addition to
genome editing.
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3.2 European Patent Landscape on CRISPR

There are 62%Ppriority filings @ CRISPR and 5301 patent familbesnprising at least one EP patent
application

3.2.1 Main patent assignees ( 30 patent families) of all EP patents
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Figure 3.2.1: The top 35 mamatent applicants/assigneeBlue indicates public entitiesed indicates private entities

Affiliates & subsidiaries have been gathered under their parent company (e.g. Pioneer with Corteva Agriscience). The
Chinese Academy of Sciences and the Chinese Academy of Agricultural Sciences include academic labs affiliated to them.
Cofilings are counted for each cebwner: a patent application cfiled between the MIT, the Harvard University and the

Broad Institute is counted once for each of these assignees.

Notably, the majority of players patenting in Europe are not European but are American. In contrast to the
global landscape, there are no big Chinese players, as these mostly patent only within China. There are also
more industrial players compared to tlggobal landscape.
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3.2.2 Breakdown by Claim coverage of patent families of all EP
patents

Please note that patent families can be classified in several categories.
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Claim coverage
Figure 3.2.2: Thelaimsof CRISPR patent familiesmprisingat leastone EP membecovering each area of interest.

Besides a slight increase in the Transcriptigggieneticregulationdomain and Eukaryotic cadkganisms
as target, the major areas of interest for CRISPR patent families in Europe are similar to those in general.

3.3 Swiss Patent Landscape on CRISPR

There are onlyhree priority filings o1 CRISPR in Switzerland dhid country is designated for protection in
a total of 496 patent families (e.g. especially via the European procedure)

3.3.1 Periority filings

Onefirst Swisgpriority filing filed by Cytosurg@riority Number CH20210000119 20210208)2022171543

- METHOD FOR PRODUCING GENETICALLY ENGINEBRIESciiBe$ 8 microelectromechanical system
(MEMS)based approach to directly inject genome editing components (Cas proteins and guide RNAS) into
the nucleus of single cells using nanosyringes, demonstrating gptagision, cellevel editing technique

aimed at improving monoclonal culture generation. Teecond Swiss priority filingPriority Number
CH20190001509 20191129{02021105509 CHIMERIC OPSIN GPCR PRQTtWE a research team

based in Bern, focuses on the engineering of {ggsitive chimeric GPCR proteins combining opsin and non

opsin domains. This secofamilyg A f £ 0 S ¥F dzNIi K S RatddtkamiledzoéeBwitkeyland E ® M O m
where its implications for sensory control and optogenetics in transgenic models are explored in more detail.
Thethird Swiss priority filing was filed in 2022 by the company Ayehiority Number CH20220001271
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https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&ND=3&adjacent=true&locale=en_EP&FT=D&date=20220818&CC=WO&NR=2022171543A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&ND=3&adjacent=true&locale=en_EP&FT=D&date=20220818&CC=WO&NR=2022171543A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&ND=3&adjacent=true&locale=en_EP&FT=D&date=20210603&CC=WO&NR=2021105509A1&KC=A1

20221027;W02024089183 DEVICE AND SYSTEM FOR COLLECTING AEROSOL PARTICLES AND PREP/
THE SAMPLE FOR ANALYIStBvers a system and device for collecting aerosol particles (e.g., from breath

or the environment), concentrating them, and transferring them into an aqueous solution for analysis via
immunoassays or molecular assays for pathogen detection.

3.3.2 Main patent assignees of patent families covering Switzerland
(5 patent families)

Number of patent families
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Figure 3.2: The top 35 maipatent applicants/assigneeBlue indicates public entitiesed indicates private entities
Affiliates & subsidiaries have been gathered under their parent company (e.g. Pioneer with Corteva Agriscience). Co
filings are counted for each emwner: a patent application cbled between the MIT, the Harvard University and the
Broad Institute is conted once for each of these assignees.

Similarly to the players patenting in Europe, the majority of players patenting in Switzerland are American
and the distribution between academic and industrial players is equilibrated.
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https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&ND=3&adjacent=true&locale=en_EP&FT=D&date=20240502&CC=WO&NR=2024089183A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&ND=3&adjacent=true&locale=en_EP&FT=D&date=20240502&CC=WO&NR=2024089183A1&KC=A1

3.3.3 Breakdown by Claim coverage of patent families covering
Switzerland

Please note that patent families can be classified in several categories.
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Figure 3.33: Theclaimsof CRISPR patent families with a CH member covering each area of interest.

The major areas of interest for CRISPR patent families in Switzerland are similar to those in general.
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4 Patent Landscape on Modifiglants& CRISPR

4.1 Non- CN priority filings and CN priority filings
with extensions

There arel8%2 patent families in this data set (datg to and includinglune2025), comprisingall patent
families on modifiedgplants except the Chinese priority filings that have not been extended outside of the
t S2 L) SQa wS M@ aird 485 adlditional pateyitifamhilies comparedhe previousreport CRISPR
technology: Patent & Licence landscapeblished early 2024 (datantil Sept-Oct. 2023).

4.1.1 Temporal distribution of non- CN priority filings and CN
priority filings with extensions (201 1- 2023)
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Figured.1.1: Number of patent familiesovering modifiethlantsby priority year excluding patents onlfffled in China
(Chinese patents extended beyond China are includédiably, the year 202fight not be complete due to the delay
in publication.

The increase in 2014 primarily reflects the earlyoptibn of CRISPR techniques following the 2013
publications.The increase in pateriamiliescontinued until 209, whereafter numbeof filingsstabilized
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https://www.ige.ch/fileadmin/user_upload/recht/national/e/20231388_IPI_CRISPR_Patent_License_Landscape_revised_Final_16_02_24.pdf
https://www.ige.ch/fileadmin/user_upload/recht/national/e/20231388_IPI_CRISPR_Patent_License_Landscape_revised_Final_16_02_24.pdf

4.1.2 Temporal distribution of European filings (2011 -2022)
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Figure4.1.2 Number of patent familiexomprising at least one EP patent applicatiooyering modifiedplants by
priority year. Notably, the year 2021 and 2022 might not be complete due to the delay in publication.

When looking specifically at EP filings, we observe a similar upward trend startin@inr2d 2019 followed

by aslight decrease in 2021 and 20Zis drop is primarily due to the widespread use of the PCT route for
EP filings, which allows applicants up to 30 or 31 months from the priority date to enter the European regional
phase leading to a natural delay in visibility for recent filings.

4.1.3 World map of priority filings covering modified plants
Countries Nb % ‘
UNITED STATES 1091 58.94%
CHINA 203 10.97%
KOREA 186 10.05%
EUROPE 98 5.29%
WORLD 84 4.54%
UNITED KINGDOM 38 2.05%
INDIA 30 1.62%
JAPAN 29 1.57%
RUSSIAN FEDERATION 24 1.30%
NETHERLANDS 14 0.76%
LUXEMBOURG 9 0.49%
Other countries 45 2.43%

Table4.1.3 Number of priority filinggovering modifiecplantsby country, and percemigeof total filings
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Priority filings covering modifiedplants were mostly filed in the USAL{91 ¢ 58.94%) followed bythe
People's Republic of Chin2Z0@ ¢ 10.9®0)and South Korea 86 ¢ 10.08%) Countries and regions (PCT and
EP) outside othese three countriesepresent9.83% of the priority filingsThis distribution is quite similar

to the previous report from early 2024, but South Korea represents a larger portion now, indicating an
increase in interest over the last years.

In Europe, the UK appears to be the main patent filer, although it could be that assignees from other countries

choose more often to apply directly for a European patent instead of a national one. Notably, there are no
Swisgpriority filings.

4.1.4 World map of patent extensions
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Figure4.1.4 The countries and regionie which patent protectiorcovering modifieglantshas been extendettom a
LINA2NRAGE FAfAY3I Ay | V. patektSadtendedl dyQifiltayspE PZEA/OA/APdabeds ik aréordingh S
to https://www.wipo.int/pct/en/texts/req_des.html That is: EP = European Patents; EA = Eurasian patents; OA = OAPI
African Intellectual Property Organization patents; AP = patent extensions via the African Regional Intellectual Property
Organization; GC = Gulf Cooperation Council patents. Colors fandipeand regional boxes correspond with the
number of patent extensions (legend at the left).

Figure4.1.4shows the extension of priority filing®veringmodified plantsor plant cellswith CRISPR he
extensions occurme mainly via the PCT procedurtl67 patent families =62.4®6) and the EP extension
policy 627 patent families 28.46%). Most extension® Canada450patent families = 280%),were to the
People's Republic of China (417 patent families = 22.52%), to Brazil (364 patent families = 19.66%) and
Australia 820patent families 47.28%) These trends are similar to those obsenpedviously in this domain

No patentapplicatiors have beefiled in Switzerland specifically
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https://www.wipo.int/pct/en/texts/reg_des.html

6 patent families)

4.1.5 Main patent assignees (
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The Broad Institutethe MIT, HarvardUniversity andthe University of California havargepatent portfolios
covering some key pioneer patent families on CRIS&#4® and more globally CRISPR enzymes and CRISPR
systems for various application¥heir claims are often very broad, including applications sugblaa
engineering, but they are not focused on modifigldntsin particulatr The main assignees in this field are

big agricultural companies, such as Corteva Agroscience, Lima@aifiuence Genats (acquired the
patent portfolio from Benson HilllMlonsanto¢ Bayer AG, Inari Agriculture and Pairwise Plants Services. In
particular the first two have increased their portfolio considerably compared to the other players in the last
few years(patents publishecbetween SeptOct. 2023 and Dec. 2024pverall, the landscape shows a
relatively balanced distribution between industrial and academic actors among the top assiyoessly,

there are a fewChinese players, both industrial and academic, who extended their patents outside of China,
such as the Chinese Academy of Scien&gmgentaChemchina and Sinobioway Groufhis suggests a
growing internationalization of CRISRfated plant innovation beyond traditional Western strongholds.

4.1.6 Main patent assignees that filed patents in Europe ( 6 patent
families)
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Figure 4.1.6: The top 2datent applicants/assigneesith at least 6 patent families covering modified planBiue
indicates public entitiesred indicates private entitiesAffiliates & subsidiaries have been gathered under their parent
company (e.g. Pioneer with Corteva Agriscience¥ilidgs are counted for each emwner: a patent application cbled
between the MIT, the Harvard University and the Broad Institute isitarl once for each of these assignees.

The top filers in Europe are also among the top filers globally, with Corteva Agriscience emerging as the
leading assignee in both cases. KWS Saat and Pairwise Plants Services have relatively larger portfolios in
Europe, suggesting a strategic focus ors tl@gion. In contrast, Limagrain and Confluence Genetics have
smaller European portfolios, which may reflect a stronger orientation toward North American markets or a
more cautious approach to EU regulatory frameworks. Aside from the pioneering acadetitigtions

(Broad Institute, MIT, University of California and Harvard University), the landscape is largely dominated by
industrial players.
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The following graphs focus on total n@N priority filings and CN priority filings with extensions, given that
EP filings follow similar overall trend&ight deviations from these trends will be indicated in the text.

4.1.7 Breakdown of the patent portfolio by Claim coverage
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Figure4.1.7: Thenumber of CRISPR patent families relating to modfladtswith claims covering each area of interest.

This graph shows this data subset is about the use of CRISPR for genome enginpkittgasfplantscells.
Unsurprisingly, modifieglants as well aplant cellsare the leading claim categoriga this modifiedplant
subsetBesides these categories, other types modified cells are also regularly mentioned, showing that claims
are often broad.

l'a4ARS FNBY (GKS Y2NB 3ISYSNRO a3S yrtethe sigifisait prgtetton | Y R
of CRISPR systenas)d vectors for such modificationg-his was also observed in tipeevious report on

CRISPR modified plants

In Europe, there seems to be relatiyenore patenting of modified plant cells than modified plants.
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assignees (

- Positioning of main

4.1.8 Breakdown by Claim coverage

6 patent families)
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The pioneer institute¢Broad, MIT, Harvard, and the University of Califgrhi@d a substantial portfolio of
patents coveringnodified plants and plant cells.While these patents encompass plant cell and organism
claims, such uses are typically included as part of broader claim strategies rather than being a dedicated area
of focus.In contrast, most other patent holders concentrate their efforts specifically on plants and plant cells.
The majority of assignees, particularly large agricultural companies & Corteva Agriscience, Limagrain,

Inari Agriculture, and Pairwise Plants, have portfolios focused almost exclusively onretdded
applications. Their filings are highly targeted, with limited extension into other organism types, underscoring

a more specialized strategic intent aligned with crop improvement and agricultural trait development.
Notably, very few patenfamilies cover CRISPR sequences or the use of TALENs or meganucleases,
highlighting a distinct gap in this landscape.

4.1.9 Breakdown of the patent portfolio by Components
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Figure4.19: Number of patent familieselating to modifiedplants with specifications disclosing the use e&ch
component

Notably,the most common component covered by these patfamhilies is a guide RNMost patentfamilies
disclose the use of Cas9, but other nucleasesatsementioned.Casl12&Cpflare the next most common
Cas proteins mentioned after Cas9, followedkBas9 and Cas9 derivativés addition, many other types of
proteins are mentioned, such as Deaminases.

In Europe, Cas9 and gRNA appear to be less frequently patented compared to other components, indicating
a stronger focus on more specialized or distinctive aspects of CRISPR technologies.

CRISPR Technology: Patent & Licence landscapdarda

28.08.2025




oning of main assi gl

t

Posi

4.1.10 Breakdown by Components

patent families)

S
(@]
=t
E <00 - YA -a- - - N AJQ o~ < © \@nv m.. =
M NN g 0 < \\Y D N e © \\As s o
IRARANENS e, oo, 5 S
Yavrr <+ N o N \0\%06@ erTrNTT DN L’ %\a.\v =) %
2,70, YU, > o
YV, Nt ©~ . - 0 YW o n
el il ue 2 - e e e %Y. <
Y R0 @ Y, © © o lora T, - E
©OO Ot ¥t ® N @ @0&0*@0@@9\» IR L \\v\. \@VGVYA‘\»O w o
¥ EFororoaralorn 7 \A\ \O.v v, @Q@O\v@\v 9, = 0
% ,NN\ O \wv% o oo S L) - - g A\.«‘,.V\OOQO%@Q m o
¥ e \&V\YO\QO\Q\—SV 9 0 NN N v O - @&@006 \M.O\@Q 0&0 o o
Rrafar-PayPe¥Por~ o~ - \V\\VI.'V@ONY\VO\,”.N\Q OO\V [ NN TR © v - @\V\.G\va\\n@ ;....0 0@0 .m ..hl
CEETVE TR - A NN INRFAERARREAN &0 @ c
er Lo @a\\o@/v%@”v\ofu\v \Q\OYOO - © o Qv.@\_..\MO&-\O\%v@ ¢ AVOV ..WJ c
v O, ) 7 LAY 1]
®v Ev o KRoow - \a‘.v,mv@@@é@@@\vo. O&v 0 - - ~ ] Q\»\\\A\\VOA\ OVQ%.A\\ 00\_\ w >
0 +~E ©n \@\A\ /\6.9\‘@ @@ 2% Orvi0 M~ - - \V\\\@Ov V@ Ovv ° c ©
.V\O\& A\\ O\Q 0 o ~ \\.av\vo_vbu% A\\V Vv ala <
PavrnNor-n- 2 - - - Q \\&\v@ A\ov\ OA\ r_.,_\v\.&hﬁ %\%0 A‘Q nmn =
M vE vervrr ondrt ©oON© ©wo © ~© @&4\0@&@%0&&&; PONDODBEN GWNTITT ™ &\0%\»%%\\\%0% [} m m
> Y Q2
E vodra + = QoNr o - - @G\ANO&Y%ONOY@OO\» I T T &\GH&QM\Q v@h‘vv\» bvbov :.m H WM.
Aradorotnre--Rotnerts v ES Ol RSP 0] Q.Q\\\AW\@HGQ\NHV&A@\VQ@.\V i © ® b .\Q\.\\u\\v\\»%,u.o \Nv m nla m
ErwoEvrno Profoforsono onvno ¥R \Q\Q\v & V...o o) K T iR T T &\OV.‘V \a‘a‘,u S k]
TS, QY/\VN\&VOQ 20, te e oo ™ ?\_\\owv O () S o S
Yrafgaunn o Flwr - &N ® @\\\\\VQ V\VO\‘vOOow\ \AVO@Q ol Lol L INpNS \@@O\A\O&F G.?\V@\ o .m ©
0, ] 1T ) 4 ML c
€ Cr¥RRovvvBoEaar¥ra o¥aracon @o\ezooe A »veo TR o ® + \o&eveMov \v_p@\veé R e
NN %, Y 9, =
PRNNRERY - PnRYTR2RRRA R Lo T L8R a@v&&%f evoe o IREANNE aﬂoﬁwv&wﬂo@ b ERE =
RRYFRERL- L LEERRRRRR R LoK0RBR a@«@&%& M o O oo @.wo\w‘ ot <3, m " 29
YBRERLARED E@rononle <o mo Qv OO/\Q\V QO.YYOY 2 o o« = @Q\%@O\W hsw\\v % 3 9 m%
BotBwRononorn@TorrrfRoroolPuaid QQ\&V“OY .\sv,vov./,v Orrdrre T+ NOTONrr * v+ T X ,ﬂ_.,.\vuz.vv,vu%ov\ast\ Oa\&u = = e
BePwvonooo-coBRRY  © AR Q\V\@%@O@@ 0&\9&«@ ©r N N Corr &F&A\,WV.A\M%@& Ms\a‘ Q RS W
QRORENRRENRNoFrEnterwtnwwnt+Pn \\V\% QOA\L‘ ¢ &\0 = e A..\\v \«?Qavvovo‘ O\V m 1< |M
T ] 60\ ovO 7, Dlermpo o w0 » Y ov,w @0&0 QVV v} L c
s ¢ AN T T O TR LT T T T T ®@®@@&o4oo Yo by, S ® S
AS) 1, ©~ ©nN Eoueued A ¥ o )
RoR@EEoontnaGRQon N~ o 2 4, Oavov&v\v,o%&\\n@ o & a@&b@@o‘ ,....\v vab. 12] — [
Y Vo %, + NG N S B 04
O~ +RovBRFO~ERRRE ~ o orw| o kSN Er oo - ~Bom AN % < o
” T 2520, 2]
R @ e om® o - e, i ° N, %, 35 2
.!4W52432 14@;_1 w* N obw ) id, 8 /owxa.o 7 © FIONNG v D o~ - - N OO‘@A\ \0‘0 Y S E ©
Yy Y 1675 4 R &, o 9
90&ﬂ8m8427@76 9 onwa F+ 4 A«\A,wv . % g@ﬂﬁﬁﬁ&iz?@?ﬁ 8 Y .@A@\\v\» ¢ Oﬁv ¢ o =
Yy b0 0 2% M, 2 2
o = b, (N7 - I (o) %, o
FABITRIIBLISSSSRBALAAEITAAS o u0 s s, <8
Rt U H AR SRR e Yy, s 2
o2 £ SEEEEE 2 B20GGE SLEQS (e] o2 £ NEEEEE D SR2USUE E2EQS9a0 o) T 4
k§ § 3855838 3 “pgde” sinisies Ty ° ¥5 § pessss o “IEAET Fimistes b0, TS24
o o Orgvuos & 3P o 3§20TFEFE % Ny o OroToT & = S8 0 iFaS ) © 7]
e [ REECE T .W. gg¥und S8 5 ¥3 @ BEEEE B ESX e 38 LA O = o
C@ coOc ¢ = o 0. @ coac [T B0 o (o) e
22 9 3NuNs B < 83 5% 33 < 9% 9 Gooxs 5 & $3 58 S8 o\«,vo 8o g
TS 71 NoNTE s 2o SO 0 NoNTE m.n UG A A =5
°t 8 u3%s@ 8 SE O & TGROgs g S Py o
Q §OmON e md Q  BOAON 2 o% ). s 9
OgL<s g T € ogy<e6 s o 6 =<
£8- E £ nd = £ %+ — o
R = S8 =5 > - £
00 ma L] 00 ma @ & T o .2
& 3 & : %, 3235
] 2 m w annu = = O
5 @ 5 @ & 2 % e
5 F o 20 &5
3] 5] IL 6 ©




Outside of the foundational academic institutions, relatively few players hold extensive and diversified
portfolios that span multiple technical components. Notable exceptions include KWS Saat, Syngenta
Chemchina, and the China Agricultural Universityheafcwhich has accumulated patent families across a
wide spectrum of genome editing mechanisms, ranging from enzymes and guide RNAs todesss
catalytic domains. This broader coverage may signal a deliberate positioning toward technologicatyflexibil
and longerterm freedom to operate.

Nearly all leading entitiepredominantly ownpatent familiesrelated to Cas9while Gyeongsang Natural
University and Sinobioway Group focus more on n€zaf0 derivatives and dCas, respectively. Notably,
BetterSeeds owns a broad patent portfolio in terms of Cas enzymes including Cas9, but also Cas12, Cas13
and Cas14 derivatives.

4.1.11 Breakdown of the patent portfolio by Chimeric proteins
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Figured.1.11: Number of patent familieselating to modifiedplantswith specifications disclosing the useesch type
of chimeric protein

Players in this data set claim the use of CRISPR for modifgimi but also legacy nucleases such as ZFN,
TALENSs besideSRISPRMore recent technologies based on CRISPR, such as Base Editors or other non
nuclease chimeric proteins are also gaining interest with increasing patent filmngddition, rote the high
number of families generically covering Rbiided nucleases.

In Europe, Base Editors are relatively more patented, indicating increased interest in more specialized and
precise versions of CRISPR editing.
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Figure 41.12: Abreakdown by chimeric proteins of patent familiedating to modifiecblantsby the top patent holders,
comparison purposes.

4.1.12 Breakdown by Chimeric proteins
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Most major players also claiomdefined nucleases or legacy nucleases such as ZFN, TALENSs besides CRISPR
but interestingly most Korean players do not and focus almost entirely ongriad nucleased his may
NBFESOG 60204K I adGNIXGS3aAO SYLKIFIaira 2y Y2RSNYy G22ft 3
genome editing spacdhe use of recent technologies based on CRISPR (Base Editors, Prime Editors, CAST or
other nonnuclease chimeric proteins such as artificial transcription factisre)ostly protected by the

pioneer payers (Broad Institute, MIT, Harvard, University of Califordiajong industrial players, Corteva
Agriscience stands out for its substantial activity in base editing, while Inari Agriculture and KWS Saat appear
relatively advanced in prime editing. However, the adoption of CR&S&iRiated transposases (CAST)
remains limited across the board, suggesting this emerging technology is still underrepresented in
commercial development pipelines.

4.1.13 Patent families covering Switzerland

There areno patent applications filed in Switzerland.

4.2 CN priority filings with no extension

There areo Q Hpgtent families covering modifigalantsin this data set (datap to and includingune2025),
that were only filed in China (Chinese priority filings that have not been extended outside of the People's
Republic of China).

4.2.1 Temporal distribution of patent filings (2012 -2024)

1000
900
800
700
600

500 I
400 I 874
300

515

429
200 B a0l |36 I

Number of patent families

100 - 247

141
97
0 1 14 -8t 22 65 S | .

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Priority year

Figure4.2.1 Number ofChinesepriority filings with no extensiomovering modifiedplants by priority year(Chinese
patents extended beyond China aggcluded).Notably, the years 2023 and 2087y not be complete due to the delay
in publication.
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Compared to the priority filings filed or extended outside of China, the increase in gateitiesper year is

a bit behind and starts to increase from 2015, but then quickly increases, surpassing {@eimese priority
filings. Furthermore, there does not seem to be a decrease in the number of patent applications per year
hitherto. On the contrast, it only keeps on increasing exponentially, as evidenced by the high number of
patent filings in 2024.

4.2.2 Main patent assignees ( 20 patent families)
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Figure4.2.2 The top patent applicant/assignees wiplatent familiesfiled only in ChinaBlue indicates public entities

red indicates private entitiesAffiliates & subsidiaries have been gathered under their parent compaofilings are

counted for each ce@wner. The Chinese Academy of Sciences and the Chinese Academy of Agricultural Sciences include
academic labs affiliated to them.

Notably, the overwhelming majority of the leading entities in China are public institutions or academic
research centers. Among the top 30 assignees, only two private organizations (Yunnan China Tobacco
Industry and Changzhou Xinmi Biotechnology) appeait Iholding significantly smaller portfolios. This
sharply contrasts with the situation outside of China, where large multinational agricultural companies are
among the main IP holders in this domain.

The concentration of patent activity among public entities reflects the strategic importance of genome
editing technologies in Chinese agricultural policy, as well as substantial state investment in research
infrastructure and intellectual property generan. It also suggests that, while China is rapidly catching up in
terms of research output and patent filings, the commercial exploitation of genome editing in agriculture
may still be predominantly driven or steered by the public sector.
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