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Intellectual Property and Genetic Gain
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— Operating procedures 1= 1Ttz
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|IP protection and Genetic Gain:

Global Yield Increase for several Key Crops
HIAF=HRHRERLE 2RI ETEEYN~BEK
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Significant decrease in Wheat gains during last 20 years.
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Corn Yield Increase by Country
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Yield increase impacted by multiple factors, but strong IP protection enhances
investment in Genetic Gain. ZAMNFHEN~=E2EK , BIPRFPEH BEERIKE



Strong Intellectual Property Protection is
linked to Investment in Crop Improvement

58 R AR NRT SEFEN R RREZHER

* Plant breeding and innovation is expensive

MEYBEHMBIFFIRASRR

* Return on investment is relatively long-term: 6-12 years
for unique breakthroughs

RA B RS E K : JRAFRY R R R 7 6-125F

« Technically Advanced breeding investment needs to be
sustained by: ARGIFBE BB EZFERMHE R :
— Improved Intellectual Property Protection & &R 7= R
— Appreciation by the seed industry of the value created by new

varieties and technology Fill X3 %7 G f F AR GE 4 {E RV IA T

"
e

Source: Green Resources Ltd.



Protection is needed for the Variety
and other R&D innovations
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|IP Protection practices - Training
AR R R - 3511
Internal Training for Employees A& 57 T #51)
« Confidentiality of IP and Trade Secrets
HAIRF= ALY RE TE
* Rules of engagement/communication — Internal and
external &IE R/ ABRHLE
External collaboration X 4 & 1

 Communicate the value of IP for a growing seed industry and for
stronger private-public collaboration (clearly defined ownership is
critical for collaboration)
o8 1B FR =B F A Ry fhol F58 8 1 B 2 -FAN A S ER M E
( AEENNENRESERREME )
« Support best practice development in the industry.
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IP Protection practices —
Operating Procedures ( examples )
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* Global Germplasm movement restrictions
& Bk 5T AR A 2 PR

Company restrictions linked to A TR #I15 T 5I1E R B <

e |P protection systems and common practices in each
country.

ZEIPRIFERNE N HECE
* Import sampling and safeguard systems.
Bt O 4R RS
« Country claims on plant genetic resources imported
B SR 3 # O NE Y15 4% IRV AXUE = B
* Government -imposed restrictions across countries.
o BUF: einE SRz A 8 ER &l




IP Protection practices —
Operating Procedures ( examples )

AR RRY Kk — E1TRE (X461 )

« Tracking of seed movement: A large global organization
moves millions of seed packets every year.

B R . RESKRALBFE/LBEIRM FERMHRE
» Data protection: Database and IT tool management.
HFEERT . WEEMTIEERE

* Marker-based Quality Control systems in breeding:

BEMFL S FiRie A ERMBREREFEER
- for development of internal genetic library FTF NIk EFENT T
Infringement-tracking capabilities. 23 X R 1T #E 1T N AYBE



|IP Protection practices
The case of Germplasm Movement
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Movement can be restricted in two ways:
MABRNETEANLEZR

« Self-imposed by the company, due to weak IP
protection systems and risk

NE SRS . JREIPRIFEFHXELEE

* Regulatory framework, due to restrictive import-
export regulations.

ZMAER R B wT R O EN

Both mechanisms are strongly detrimental to the rate
of crop genetic gain within a given country.
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|IP Protection practice - physical protection
HR= PR SRR - S Y1RY

* Physical protection of germplasm assets —
nurseries and germplasm banks

AR5 W = B SRR I — B R A BT BT R

« Stronger IP respect significantly reduces the need for
phyS|caI‘ Drotecthnbuaisdﬁuu\r*ﬂﬂﬁ%EL#WEE;L%WF BB
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|IP Protection Practice - Legal Protection

AR R Kk - =R

An Effective Legal system BB EEER :

Predictability and Certainty of obtaining and protecting

IP rights. IPfXFIZRE MR EH 7 Fa 0L 4 78 2 %

Elements which prevent or discourage infringement are
indispensible (PVP, principle of ED, safeguards of seed
deposits for IP) B5IE S IERNIT A ERF AR

Legal infrastructure is needed for enforcement in cases
where IP rights are not respected

EIPRATZEEMNRRT , FREIVEAEEMAER | #HHRE

Collaboration is encouraged by clearly defined
ownership of IP rights among public and private
sectors. N-FALRNEFEFEEZRAFTEE LIPFTA




|P Protection for Plant-Based Innovation
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e Plant Variety Protection #E ¥ fr f {7 3
o Utility Patents % B3 % A
 Plant Patents 1E%) % Fl

« Trade Secrets &l 1%

« Contract Provisions &[5 551




Germplasm Infringement Detection

R
« Hybrid crops R EY] |

— Common misconception: Misuse detection options are limited when
considering hybrids.

EHRRIE - X FFX it , B F R RAFEE R
* Most common types of germplasm misuse:

B RNV RA
— Direct use: misappropriated inbred parent is used to produce a hybrid,

HEMFER : EATRINBRREREFTRImM

— Predominant derivation: slightly different ‘copy’ of parental line is
developed and used in hybrid combination,

FERE (P74 ) mF : RRXPER TIELRIFER

— Derivation from illegally accessed source; parental line is illegally
accessed to start new breeding population, resulting in a new inbred
progeny.

RE (PTE ) mBEKRBIFERIMNEIR : EAFERENEREETTHm
M, NIRE—DPFRHBEXRENR




Examples of misuse of germplasm in hybrid crops
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Inbred

Commercial \\
Hybrid lllegal access by Company B
Hybrid
A1+A2
Breedin Pred@minant Breeding (indirect use)
J deriv@tion Direct Use A1xD
Hyb self or x D

EDV
Inbred

Inbred Inbred
A1 B3

Inbred
Company B B B2
Company B @S Hybrid Hybrid Hybrid
Hybrids B1+Bx B2+Bx A1+Bx B3+Bx

Fingerprint by Company A: 1. Check for probability that 2. Check for probability that
one parent is A1 or a close derivation one parent is derived from A1

and not from a hybrid (A1+A2)




1. Detection of Direct use or Predominant derivation:

Hybrid fingerprint is tested for parentage relationship with proprietary inbreds.

EEFEASEEIRE (F145) KRN : WERKIBLHECHEBXRFFAR

Hybrid Fingerprint Fingerprint database
Marker set of proprietary inbreds

[ | M1 M2 M3 M4 M5 M6 M7 M8 M9 M10

ML M2 M3 M4 M5 M6 M7 M8 M9 M10 InbredA | AA [ AA |GG |GG [ 1T [ cc|cc|aa]cc|aa

Hybrid X | AA | AT |GG | cc | AT | ce | cc|aa| cc| ca|

InbredB| 17 | T [ cc | cc|an|ee|cc| 1| cc| cc

Estimate probability of a InbredC | AA [aA|cc|cclaa]cc|as]| T ]ec]as
particular inbred being present InbredD | AA | TT | cc |66 | 17 | cc|aa|an| 66| 6e
in the hybrid combination

InbredE | 7T [AA [ GG | 66| 1T |66 |6a| 1T | cc| GG

» Test parentage hypothesis . By using thousands of SNP markers, it is
possible to establish parentage relationship with high probability
(Infinium 50 K SNP markers chip is publically available)

 Algorithms are needed to screen large number of potential permutations
(Multiple hybrids by multiple proprietary inbreds, at thousands of marker loci)



Use of haplotype sequences as a proof of derivation
ER B EAFINERARE ($T£ ) MR
DNA recombination «Cross-overs» occur during derivation-breeding.

These « Line Specific Recombination » (LSR) events provide unique haplotypes that can be
identified with confidence when comparing high-density fingerprinting profiles.

Parents P1 X P2
ﬂ. Breeding process
Progeny: - 3 Cross-overs = LSR-haplotypes

Al is crossed with D1 to develop a segregating pop.
- X D1 For breeding purpose.
ﬁ New cross-overs occur during breeding process...
ﬂ Breeding
After derivation, a subset of the LSR-haplotypes
B3 _ - from parent A1 will remain in new progeny B3.

V" Even if B3 has low Sim% with A1, derivation act could
be confirmed by looking at presence of LSR
LSR-haplotypes

_ ! haplotypes.
as inventor’s encrypted «signature»



Germplasm Infringement Detection Summary
MR RS

- Misuse detection can be very efficient.
= AN AT LAIEE B K

e The added complexity in hybrid crops is now manageable through
advancement in Information Technology and molecular/sequencing
techniques (cost, accuracy, throughput, number of markers).
NTHEREY , BMNEFREREREFEAMND F/IFIEARNES ( KA,
BHEY , ANEE , 5 FHicH)

e High-density fingerprinting and Line-Specific-Recombination
Haplotypes are powerful tools to detect suspected derivation from
inbred lines.

SEEEINEGMEREHA=GHERRIKE BRXRRZANARIRE (T4 ) m
REVEATE

* Fingerprinting information, coupled with algorithm-based data
mining, offers solid capability to accurately detect use of hybrid
parents. IESURBIER , GERBELRELE , TLEB BN ZRITFER

—



Conclusions M4

Strong Intellectual Property protection is linked to
Increased investment, innovation and genetic gain.

BANIPRIARABR, SIFFARLE B35

IP protection in Seed Companies include multiple
procedures: Training; Operating Procedures, Physical
protection and Legal Protection.
MFARIPRIPFSESZTEE  1Z)| ; SIESITRE ;| YR
EERF

Germplasm movement restrictions, whether self-
Imposed due to IP risks or due to restrictive

legislation, reduce genetic gain.

*43)3—1_ uu,ZSb BE %U/WQ\L’%

Advanced marker/IT technology is very effective in
tracking misuse of germplasm.

SRt R PRIC B AR I TH R AT BAAE 35 U 5T 1% A




Thank you
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