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I. INTRODUCTION 

1. I, Paul Christou, Ph.D., have been retained by Finnegan, Henderson, 

Farabow, Garrett & Dunner, LLP on behalf of Corteva Agriscience LLC as an 

independent expert in the field of plant biochemistry and biotechnology, including 

genetic transformation of plants. In this declaration, I address the aspects of the ’055 

patent directed to transgenic plants and plant cells, including the patent’s disclosures 

relating to plant transformation. I understand that another witness will be addressing 

the aspects of the ’055 patent directed to AAD-12 enzymes and variants.  

2. I am being compensated at my usual hourly consulting rate for the time 

I spend on this matter. My compensation is not dependent upon my opinions or the 

outcome of this proceeding.  

II. QUALIFICATIONS 

3. I am a plant biochemist and an endowed ICREA [Catalan Institution 

for Research and Advanced Studies] Professor in the Applied Plant Biotechnology 

research group at the University of Lleida, Spain. I studied the biosynthesis of 

secondary products in plant cell culture in graduate school and received my Ph.D. in 

Plant Biochemistry from The University of London, University College, UK in 1980.  

4. From 1982 to 1994, I worked at Agracetus Inc. on molecular and 

cellular plant biology and crop transformation, initially as a project leader and later 

as Senior Scientist. While working there, I generated the first stably transformed 
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soybean line in the world by particle bombardment (also referred to as “biolistics”) 

and published my findings in Nature Biotechnology in 1988. Using biolistics, I also 

led our Agracetus research group in generating the first commercialized and 

genetically transformed soybean crop, Roundup Ready soybean. Roundup Ready 

soybean was transformed with the EPSPS gene to confer tolerance to the herbicide 

glyphosate. 

5. I joined the John Innes Centre, Norwich, UK in 1994 as an associate 

professor and the head of the Laboratory of Transgenic Technology & Metabolic 

Pathway Engineering. I became a full professor in 1998. From 2001 to 2004, I 

worked as a full professor at Fraunhofer Institute of Molecular Biotechnology and 

Applied Ecology, Schmallenberg-Aachen, Germany. From 1997 to 2004, I also 

served as an adjunct professor at the Mediterranean Agronomic Institute of Chania, 

Crete in Greece. In 2004, I established a research group in Applied Plant 

Biotechnology at the University of Lleida, Spain as an ICREA Professor and 

continue to work there today.  

6. I am highly familiar with, and have expertise in, the science of 

generating transgenic plants and plant transformation. My academic research, for 

example, has focused on genetically engineered crops, production of pharmaceutical 

macromolecules in crop plants, and engineering of novel agronomic traits in crop 

plants, including herbicide tolerance traits. For my research, I have received grants 
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from the Bill and Melinda Gates Foundation and the European Research Council 

(ERC). In 2020, I was awarded the Narcís Monturioll Medal for excellence in 

scientific research. 

7. Over the last three decades, I have taught numerous Masters-level 

courses in plant molecular biology and transformation, including Applied Plant 

Molecular Biology-Green Biotechnology, Plant Biotechnology and Applications, 

Applied Plant Biotechnology and Genome Editing, and Plant Transformation. I have 

also given approximately 220 invited lectures on plant biotechnology and transgene 

expression in engineered crops to a variety of universities, academic institutions, and 

professional organizations. I also served as an organizing committee member, a 

panel chairman, or a panel review member for numerous international workshops 

and meetings on plant biotechnology and crop genetic engineering. I have directed 

the research activities of numerous graduate students and post-doctoral researchers, 

and I have made over 200 presentations based on our research on transgene 

expression in crop plants at national and international conferences relating to 

transgenic plants and plant transformation technologies. 

8. I have held leadership roles in professional organizations in the field of 

plant biotechnology. For instance, since 2019, I have served as a member of the 

International Scientific Advisory Board of The Max Planck Institute of Molecular 

Plant Physiology, Golm, Germany. I was also appointed to the Scientific Advisory 
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Board of the Center for Research and Technology Hellas (CERTH), Ministry of 

Development, General Secretariat of Research and Technology, Greece in 2000.  

9. I have served on the editorial advisory boards for scientific journals 

since 1990. I joined the Editorial Board of Molecular Breeding in 1998 and served 

as the Chief Editor on the board from 2002 to 2020.  I also became a member of the 

Editorial Board of Transgenic Research in 1999 and served as the Chief Editor of 

the journal from 1999 to 2022.  

10. I have authored or co-authored 286 peer-reviewed publications on plant 

biotechnology and transgenic crops. I have also authored approximately 50 chapters 

in books and conference proceedings relating to plant biotechnology, including 

chapters in widely recognized plant biotechnology handbooks and protocols such as 

the Springer Laboratory Handbook: Gene Transfer to Plants (1995), the Plant 

Molecular Biology Manual (1994), and the Handbook of Plant Biotechnology 

(2004). In addition, I authored or served as an editor of five books relating to genetic 

engineering of plants. A copy of my curriculum vitae is attached as Appendix A.  

III. MATERIALS CONSIDERED 

11. My opinions are based on my education, training, background and 

experience, the documents I reviewed, and information available to me to date. I 

have reviewed and considered the documents and materials cited in this declaration, 

as well as those listed in Appendix B. To the extent I am provided with additional 
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documents or information in this proceeding, I reserve the right to modify or expand 

upon my opinions based on such new information, and in response to any additional 

reports and testimony. 

IV. SUMMARY OF OPINIONS 

12. I disagree with Dr. Silverstone’s opinion that the ’055 patent lacks 

written description and enablement. The ’055 patent provides extensive, detailed 

descriptions of how to make and use the transgenic plants and plant cells of the 

claims, including numerous examples in a variety of monocot and dicot species. It 

also describes suitable expression vectors, transformation techniques, and 

transformation protocols. In view of the advanced state of the art in 2005-2006 (as 

well as the 2017 date Dr. Silverstone relies upon), a skilled artisan would also have 

had significant background knowledge and experience in plant transformation. 

Accordingly, in my opinion, the ’055 patent’s disclosure is more than sufficient. 

13. The ’055 patent provides detailed descriptions of making transgenic 

plants and plant cells of the claims. It discloses examples of generating seven 

different monocot or dicot transgenic plant species (Arabidopsis, soybean, cotton, 

tobacco, canola, rice, and corn) that express AAD-12(v1) (an AAD-12 protein 

variant). These examples provide detailed descriptions of (1) codon-optimizing an 

AAD-12 transgene; (2) useful expression vectors comprising known monocot or 

dicot promoters; (3) successfully transforming plant cells or tissues using a variety 
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of known techniques (e.g., Agrobacterium-mediated, WHISKERS-mediated, and 

biolistics-mediated transformation), and confirming successful transformation 

through the use of the AAD-12 gene as a selectable marker. The ’055 patent 

demonstrates that transgenic plants were stably transformed and displayed high 

levels of tolerance to 2,4-D, triclopyr, and fluroxypr. 

14. Regarding enablement, once a skilled artisan had AAD-12 genes in 

hand, the time required to produce the transgenic plants and plant cells of the claims 

was mainly a function of plant biology (i.e., letting tissues grow and regenerate into 

plants after transformation). The ’055 patent discloses several exemplary expression 

vectors that a skilled artisan would have been able to use in carrying out known 

transformation methods. Carrying out the transformation techniques themselves 

(e.g., biolistics) and plant regeneration were routine in 2005-2006. Accordingly, it 

would not have required undue experimentation to produce the transgenic plants and 

plant cells of the ’055 patent claims. 

15. Regarding written description, the ’055 patent provides representative 

examples of successfully transformed monocot and dicot plants: Arabidopsis, 

soybean, cotton, tobacco, canola, rice, and corn. These plants are among the most 

widely used plants in agriculture and agricultural research. The field of plant 

transformation was also advanced in 2005-2006, with skilled artisans predictably 

able to produce transgenic crops using known and established protocols and 
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techniques. A skilled artisan in 2005-2006 therefore would have understood that 

the ’055 patent’s inventors possessed the claimed plants and plant cells. 

V. LEGAL STANDARD 

16. I am not an attorney but have been informed of certain patent law 

principles by counsel, including the written description and enablement 

requirements. 

17. I understand that patents are written for a person skilled in the relevant 

field at the time of the invention, who is presumed to be aware of the relevant prior 

art. In this case, I believe that the relevant time period is in 2005-2006, when Corteva 

filed its initial patent applications that led to the ’055 patent. Ex. 2017 (WO 

2007/053482); Ex. 2013 (Provisional 60/731,044). In this declaration, I also provide 

my opinions from the perspective of a skilled artisan as of the March 24, 2017, filing 

date relied upon by Dr. Silverstone. I provide my opinions on who would qualify to 

be a skilled artisan for the ’055 patent in Section VII, below. 

18. Regarding the enablement requirement, I understand that a patent must 

provide sufficient description and guidance to enable a skilled artisan to make and 

use the full scope of the claimed invention without undue experimentation. I 

understand that enablement is not measured against the cumulative time and effort 

required to make every embodiment within the scope of a patent claim. Rather, I 

understand that whether a patent claim is enabled depends on several factors, 
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including the breath of the claim, the state of the art at the time of the invention, the 

level of skill in the art, the predictability of the technical field, the guidance provided 

in the patent, the amount of experimentation required to make and use the invention, 

and the existence of working examples in the patent.  

19. I understand that a patent need not describe what is well known in the 

art. I also understand that the fact that some experimentation is required does not 

mean that it necessarily takes undue experimentation to practice a claimed invention, 

particularly where such experimentation would have been routine or reasonable to a 

person skilled in the art. 

20. Regarding the written description requirement, I understand that a 

patent’s disclosure (its specification, figures, and claims) must convey with 

reasonable clarity that the inventors possessed what is claimed. I further understand 

that analyzing the written description requirement takes into account the perspective 

and knowledge of a skilled artisan. A number of factors are considered for evaluating 

the adequacy of the disclosure, including the existing knowledge in the particular 

field, the extent and content of the prior art, the maturity of the science or technology, 

and the predictability of the technology at issue. 

21. I understand that, when a patent claims a genus, the patent specification 

must provide an adequate written description of the claimed genus. I understand that 

the written description of a genus can be analyzed in two ways: (1) whether the 
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specification discloses a representative number of species or (2) whether the 

specification discloses structural features common to the members of the genus, 

correlated to the claimed function. 

VI. BACKGROUND AND STATE OF THE ART 

A. By 2005-2006, Transgenic Plants Had Been Routinely 
Produced and Achieved Commercial Success  

22. Plants can be genetically modified by introducing one or more genes 

foreign to the native plants (i.e., transgenes) into the plant genome to express 

recombinant proteins that are encoded by the transgenes. Ex. 2057 (Twyman 2002), 

107.  Before 2005, plants had been routinely genetically engineered to create 

transgenic plants with improved traits such as resistance or tolerance to pests, 

pathogens, or herbicides. Ex. 2057 (Twyman 2002), 107. For instance, in the 1980s, 

transgenic plants were generated to produce insecticidal proteins that protected the 

plants from insect attack. Ex. 2058 (Vaeck 1987), 33. Since the 1980s, researchers 

have generated transgenic plants with herbicide-tolerance genes that expressed 

enzymes conferring tolerance to a variety of herbicides. Ex. 2059 (Block 1987), 

2513; Ex. 2060 (Owen 2000), 766-768 (glyphosate-resistant and glufosinate-tolerant 

transgenic plants). The creation of herbicide-resistant transgenic crops was an 

important advance in the agricultural field, allowing the selective use of herbicides 

to minimize the growth of soil-depleting weeds and improving crop yields. Ex. 2060 

(Owen 2000), 767.  
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23. Transgenic plants were also generated before 2005 to express 

transgenes encoding recombinant proteins useful in the pharmaceutical and 

healthcare industries, for example in the production of antibodies, vaccines, human 

blood products, hormones, and growth regulators. Ex. 2061 (Twyman 2003), 570; 

Ex. 2057 (Twyman 2002), 107. By 2005, transgenic plants had reached commercial 

status and achieved commercial success. Ex. 2061 (Twyman 2003), 570; Ex. 2057 

(Twyman 2002), 107.  

24. Plants generally fall into two categories: monocotyledonous and 

dicotyledonous plants (also referred to as monocots and dicots). Monocot plants 

have a single embryonic leaf (a cotyledon) that emerges from a seed. Dicot plants 

typically have two cotyledons. The most common and representative monocot crops 

in agriculture include corn (i.e., maize) and other grass-like crops such as wheat and 

rice. Dicot crops in agriculture include tobacco, soybean, and cotton, among others. 

Long before 2005, there had been a great interest and substantial efforts in the field 

to genetically modify crops to express recombinant proteins and improve crop traits. 

25. For example, it was reported that “plant-based expression systems [had] 

emerged as a serious competitive force in the large-scale production of recombinant 

proteins.” Ex. 2061 (Twyman 2003), 570. 
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B. By 2005-2006, Transgene Preparation and Plant 
Transformation Were Routinely Carried Out to Generate 
Transgenic Plants  

1. Transgene Preparation and Codon Optimization 

26. A transgene is a nucleotide sequence that can be transferred to the host 

organism and encode a protein foreign to a host organism (i.e., a recombinant 

protein). By 2005, it was routine to prepare transgenic DNA sequences using 

standard molecular biology techniques that were described in detail in basic 

molecular biology handbooks. E.g., Ex. 2063 (Handbook of Plant Biotechnology, 

Vol. 1, Chapter 5).  

27. Within a transgene, each codon comprises three successive nucleotides 

that code for a specific amino acid. Different codons can code for the same amino 

acid, which are referred to as synonymous codons. Codon usage bias refers to an 

organism’s preferential use of synonymous codons, which is a ubiquitous natural 

phenomenon observed in bacteria, plants, and animals. It was well known before 

2005 that plants prefer G and C rich codons compared to bacteria and mammals. 

Thus, the codons in a foreign gene can be modified (without changing the encoded 

amino acids) to adapt to the codon usage bias in plant species and optimize the 

expression of a foreign gene in plant cells. This is referred to as codon optimization. 

As an approach to optimize transgene expression, codon optimization is not always 
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necessary. However, this well-known approach was conveniently used and generally 

led to improved transgene expression and performance.  

28. Indeed, codon optimization had become a standard molecular biology 

strategy well before 2005 to optimize transgene expression in plants. For example, 

in the 1990s, researchers modified codons in transgenes from bacteria that encoded 

insect control proteins to increase the overall G+C content in the transgenes and 

increase their expression levels in plants. See e.g., Ex. 2064 (Perlak 1991), 3325. 

Suitable codons for many plant species were well known before 2005, and tools for 

codon optimization design were readily available to persons skilled in the art, further 

simplifying codon design. Ex. 2065 (Murray 1989), Table 3 (compilation of plant 

codon usage from six monocot plant species and 36 dicot plant species). For example, 

before 2000, researchers had tabulated the codon usage of multiple maize genes and 

provided detailed methods of optimizing codons for transgene expression in maize 

and other monocot plants. E.g., Ex. 2081 (WO1997/013402), Table 2; Ex. 2065 

(Murray 1989), 485 (“the maize codon usage pattern resembles that of monocots in 

general”). Following codon optimization, those DNA sequences were rapidly 

synthesized using standard protocols.   

29. Thus, as of 2005, codon optimization had been carried out without 

difficulty and routinely achieved success in a variety of transgenic plants, although 

it was optional and not always required for transgene expression.  
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2. Transgenic Expression Cassettes Had Been Developed 
and Used in a Variety of Plants to Achieve Transgene 
Expression 

30. To deliver a transgene into host plant cells, skilled artisans in 2005-

2006 routinely built expression cassettes having regulatory elements flanking the 

transgene and then inserted those expression cassettes into expression vectors. 

Components of such expression cassettes included a promoter upstream of the 

transgene and other regulatory elements either further upstream of the promoter or 

downstream of the transgene. In other words, as illustrated below, an expression 

cassette can be pictured as a sandwich with the transgene sequence located between 

standard regulatory elements. These regulatory elements, which I discuss separately 

below, were known to facilitate high expression levels of transgenes in plants. All 

of these components of expression cassettes had been extensively studied since the 

1980s and were well understood and readily available to skilled artisans by 2005. 

See e.g., Ex. 2057 (Twyman 2002). 

 

Main Components of an Expression Cassette  

31. A promoter facilitates the transcription of the transgene DNA and 

drives high-level expression of the desired protein. Over the years, many promoters 

have been isolated from a wide variety of organisms and used in the production of 

Corteva Exhibit 2012 - Page 16 of 152
Inari v. Corteva - PGR2023-00022



14 
 

transgenic plants. Ex. 2062 (Potenza 2004), 1-2. By 2005, promoters that drive high, 

constitutive expression of transgenes in plants had been well characterized and were 

routinely available to skilled artisans. Id. at 2.  

32. The most common promoters used for robust transgene expression are 

derived from plant virus sources, such as the cauliflower mosaic virus promoter 

(CaMV 35S), which has been widely used in plant transformation since the 1990s. 

Ex. 2062 (Potenza 2004), 3. The CaMV 35S promoter was known to drive high 

levels of transgene expression in dicots. Id. The success of the CaMV 35S promoter 

motivated researchers to develop other viral promoters for transgene expression in 

plants, and, before 2005, many such viral-derived promoters were reported to 

perform as well as or better than the CaMV 35S promoter and to drive high levels 

of transgene expression in both dicots and monocots. Id.  

33. For example, the cassava vein mosaic virus (CsVMV promoter) was 

reported before 2005 to also achieve gene expression in transgenic plants. See e.g., 

Ex. 2066 (Verdaguer 1998), 1055. Researchers also developed other viral promoters 

for transgene expression in plants, and, as of 2005, several such viral-derived 

promoters (e.g., Australian banana streak virus (BSV) promoter, figwort mosaic 

virus (FMV) promoter, etc.) had been reported to perform similarly or better than 

the CsVMV and CaMV 35S promoters, driving high levels of transgene expression 

in dicots and monocots. Ex. 2062 (Potenza 2004), 3.  
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34. Endogenous or native plant promoters had also been regularly used 

before 2005 to achieve high levels of transgene expression in plants. Id. at 4. Those 

promoters included promoters derived from plant actin genes (Act) or ubiquitin 

genes (Ubi) that are conserved and expressed in almost all plant cells. Id.; Ex. 2069 

(McElroy 1991), 150; Ex. 2070 (Christensen and Quail 1996), 213.  

35. To further improve transgene expression in plants, persons skilled in 

the art also had successfully developed synthetic or artificial promoters by coupling 

a basal or core promoter with other regulatory elements. Ex. 2062 (Potenza 2004) 

at 15.  

36. A transgenic expression cassette may also contain other regulatory 

elements flanking the transgene. These regulatory elements include DNA sequences 

that do not encode a portion of the protein but regulate the expression of the protein 

and are usually located upstream (i.e., 5’-) or downstream (i.e., 3’-) of the regulated 

gene. The regions flanking a gene and containing the regulatory elements are also 

called the 5’-untranslated region (5’-UTR) and the 3’-untranslated region (3’-UTR).  

37. In the context of transgenic plants, it had been reported before 2005 that 

certain introns (non-coding segments) from some genes, when placed in the 5’-UTR 

upstream of unrelated transgenes, can increase the expression of these transgenes in 

different plants. Ex. 2071 (Mascarenhas 1990), 913, 915; Ex. 2069 (McElroy 1991), 

150-51.  
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38. A terminator is a common regulatory element located at the end of a 

gene (or downstream of the gene), which causes gene transcription to stop at the 

correct position. Before 2005, researchers routinely reported successful transgene 

expression in a variety of plants using expression cassettes containing a terminator 

downstream of the transgene in the 3’-UTR. E.g., Ex. 2067 (De Bolle 2003), 171, 

177. 

39. As of 2005-2006, using these standard regulatory elements and 

promoters, persons skilled in the art could routinely build expression cassettes to 

deliver various transgenes into plants and achieve successful protein expression in 

the tested transgenic plants. 

40. Mitsuhara et al., for example, reported using expression cassettes 

comprising a core CaMV 35S promoter for expression of transgenes in tobacco. Ex. 

2072 (Mitsuhara 1996), 51. The CaMV 35S core promoter, three different 5'-

upstream sequences of the 35S promoter, the first intron of a gene for phaseolin, and 

a 5'-untranslated sequence (X2 sequence) of tobacco mosaic virus were used in 

various combinations to build expression cassettes. Id.  

41. The authors found that the expression cassettes “caused extremely 

high-level expression” in tobacco and selected one of them (E\2Q) as “representative 

of promoters of highest-level expression in dicotyledonous plants.” Ex. 2072 

(Mitsuhara 1996) at 53. Based on the successful expression results in tobacco, 
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Mitsuhara reported that the tested promoters were “potentially useful for the 

production of at least 10-fold higher amounts of foreign gene products in transgenic 

plants both for basic studies of problems in plant molecular biology and for practical 

purposes.” Ex. 2072 (Mitsuhara 1996), 58.  

42. Before 2005, persons skilled in the art had also routinely achieved 

successful delivery and expression of transgenes in monocot plants. McElroy et al., 

for example, constructed Act1-based expression vectors for expression of transgenes 

in rice. Ex. 2069 (McElroy 1991), 150. Based on the positive results in rice, the 

authors concluded that the tested expression vectors “should promote the expression 

of foreign genes in most, if not all, transformed monocot cells to levels that have not 

previously been attainable with alternative expression vectors.” Id. (emphasis added). 

43. The strength of the maize ubiquitin (Ubi-1) promoter had also been 

documented before 2005 “in transient and/or stable transformation experiments in a 

number of monocot systems including rice.” Ex. 2070 (Christensen and Quail 1996), 

217. Using expression cassettes containing the regulatory elements from the Ubi-1 

gene to successfully express a Ubi-gus fusion protein in rice, the researchers 

(Christensen and Quail) reported that their data were “consistent with a potential for 

targeting a wide spectrum of cells” by the tested expression cassettes. Id.  

44. There had also been reported examples of using the same expression 

cassette to deliver homologous genes (i.e., genes carrying out the same function in 
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different species) from different plant species to a plant and achieving successful 

expression of all of the tested homologous genes. Dr. Silverstone, for example, 

reported in 2005 using Agrobacterium containing the same expression cassette 

comprising a maize Ubi-1 promoter to drive expression of the psy transgenes from 

different plant species (rice, maize, pepper, tomato, and daffodil) in rice. Ex. 2010 

(Paine 2005), 483. In this paper, Dr. Silverstone and his co-authors reported that the 

carotenoid levels, which reflect transgene efficacy, were increased, with the 

transgenic rice expressing PSY from the monocot plant species rice and maize 

achieving the most substantial increase of carotenoid. Ex. 2010 (Paine 2005), 483, 

Figure 2C.  

45. Thus, as of 2005, transgene expression cassettes had been routinely 

developed, were readily available, and had been shown to be efficient in driving 

high-level expression of transgenes across a variety of monocot and dicot plants.   

3. Standard Plant Transformation Techniques Had 
Been Routinely Used to Generate Transgenic Plants  

46. As of 2005, methods of transforming plants (i.e., plant transformation) 

had become widely used in both basic and applied studies in plant biology. Ex. 2058 

(Vaeck 1987), 33; Ex. 2074 (Bhat 2002), 673. As I explained in the book “Genetic 

Engineering – Principles and Methods,” published in 2002, gene transfer to a plant 

was by then “a routine procedure.” Ex. 2057 (Twyman 2002), 107. There are two 

basic strategies for plant transformation, both of which were well known and 
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routinely available to skilled artisans before 2005. Id. One strategy involves using 

the soil bacterium Agrobacterium tumefaciens to infect a plant cell and transfer a 

small segment of DNA from a resident plasmid in the bacteria into the host plant 

cell. Id. at 107-08. Specifically, Agrobacterium tumefaciens carries a naturally 

occurring resident tumor-inducing plasmid (Ti plasmid) that enables the bacteria to 

enter and colonize wounded plant cells and transfer a DNA segment from the Ti 

plasmid to the plant nuclear genome. Id. at 108. Because Ti plasmids contain 

oncogenic genes, the plasmids were subsequently modified to remove these 

oncogenic genes to create binary vectors to use for plant transformation. Id. By 2005, 

researchers had inserted transgenes into the modified Agrobacterium vectors and 

delivered the transgenes into plant cells such that the transgenes could be 

incorporated into the plant genome to express the encoded recombinant proteins.  

47. Another plant transformation strategy involves directly transferring the 

foreign DNA into the plant cell by physical force. Ex. 2057 (Twyman 2002), at 107. 

Routine techniques of directly transferring foreign genes into host cells, including 

particle bombardment, had been used by researchers well before 2005. Id.  

48. Particle bombardment (biolistics) was (and still is) a commonly used 

approach for direct gene transfer to plants. It involves shooting small DNA-coated 

metal particles (e.g., gold) into plant tissue with sufficient force to break through the 

cell wall and membrane and release the foreign DNA. Ex. 2057 (Twyman 2002) at 
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115. As I reported in one of my publications in 2005, “particle bombardment is a 

versatile and effective transformation method, not limited by cell type, species or 

genotype. There are no intrinsic vector requirements so transgenes of any size and 

arrangement can be introduced, and multiple gene cotransformation is 

straightforward.” Ex. 2075 (Altpeter 2005), 305-06. Because this transformation 

method was simple and highly efficient in delivering a large number of transgene 

expression vectors into plant cells, skilled artisans routinely used this standard 

method before 2005 and achieved successful transformation of a variety of plants. 

E.g., Ex. 2075 (Altpeter 2005).  

49. There are also quick and simple methods of transiently expressing 

genes in plant cells by delivering a transgene into the cell without incorporating it 

into the genome. For instance, in my lab, we routinely simultaneously shoot plant 

tissues with metal-coated particles to deliver the expression vectors into the plant 

cells and measure recombinant protein expression by in vitro assays shortly after 

transformation. This method, known as transient expression, can provide a strong 

prediction for stable-integrated in planta expression performance within about two 

days. It can also be used with large numbers of tissue samples for parallel testing. 

4. Plant Regeneration Was Routine by 2005-2006 

50. By 2005-2006, protocols of transforming various types of plant 

cells/tissues were readily available, including those for transforming embryonic cell 
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suspensions, tissues (such as leaves), segments (such as cotyledon segments, 

hypocotyl segments, segments of stalk), explants, roots, etc. Regenerating treated 

plant cells into whole plants for production of seeds and progeny plants was known 

and routine by 2005-2006.  

51. The regeneration process often comprises incubating the treated plant 

cells in callus induction medium that contains micronutrients and hormones to 

induce callus formation, transferring the callus tissues onto media to induce shoot 

and root formation to form plantlets, and planting the plantlets into soil (in a 

greenhouse or field). Ex. 2076 (Schroeder 1993) at 752. As such, the plant 

regeneration process as of 2005-2006 was simple and straightforward, only 

involving using known media to let the treated plant cells grow into plantlets before 

planting them and, if desired, growing them to seed to produce progeny.  

5. Transgene Expression Detection and Transgenic 
Plant Characterization Were Standard and Efficient  

52.  By 2005-2006, standard laboratory and field-testing procedures were 

available to detect the expression of transgenes and identify transgenic plants with 

improved agronomic properties.  

53. For example, standard in vitro assays such as western blot and ELISA 

identify encoded recombinant proteins using antibodies recognizing and specifically 

binding to the recombinant proteins and detecting signals attached to or elicited from 

the antibodies bound to the recombinant proteins. These assays can quickly detect 
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transgene expression in transformed plant cells. Ex. 2077 (Engvall 1972) (ELISA); 

Ex. 2078 (Burnette 1981) (western blot).  

54. Selectable markers could also be used as a simpler technique for 

identifying successfully transformed plants. A selectable marker refers to a 

transgene in an expression cassette that, when expressed, produces an effect 

allowing skilled artisans to identify the plant as having been transformed. Herbicide 

resistance genes, for example, can be used as selectable markers. Successfully 

transformed plants exhibit the ability to degrade an applied herbicide (e.g., via spray, 

leaf-painting, or incubation) while the untransformed plants exhibit injury or death 

from the herbicide, permitting a skilled artisan to visually select the transformed 

plants. 

55. Long before 2005, multiple herbicide resistance genes were readily 

available and widely used as selectable markers. For example, the bar gene encodes 

phosphinothricin acetyltransferase (PAT), which can detoxify glufosinate (the active 

ingredient in the herbicide Liberty®) and bialaphos (the active ingredient in the 

herbicide Hebiace®) and had been widely used as a plant transformation selectable 

marker. Ex. 2079 (Zhang 1999); 37. As another example, the crs1 gene encodes 

acetohydroxy acid synthase (AHAS) that confers tolerance to herbicides such as 

imazethapyr and also served as a well-known selectable marker. See Ex. 2080 

(Brasileiro 2001), 114-15. Co-transforming plants with the transgenes of interest and 
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these selectable markers enabled skilled artisans to quickly apply the corresponding 

herbicides to the plants/plant tissues after transformation and identify successful 

transformants. As I also discuss in Section VIII.B below, the ’055 patent established 

that AAD-12 genes function as effective selectable markers, permitting selection of 

transformants based on their ability to degrade herbicides such as 2,4-D, triclopyr, 

and fluroxypyr. 

56. Identifying transgenic plants with improved traits resulting from the 

successful expression of transgenes was therefore straightforward in 2005-2006. It 

involved incubating the plant cells that underwent transformation with an herbicide 

of interest or growing the plant cells into plants and then painting, spraying, or 

incubating them with the herbicide at a concentration sufficient to damage 

untransformed plants and identify transformants with lesser or no damage.  

57. This identification process can also be carried out in later generations. 

After growing the primary transformants (referred to as T0 plants), their seeds can 

be harvested, planted, and grown, and the herbicide may be applied (sprayed) on the 

progeny (T1 or later generation plants).  

VII. LEVEL OF SKILL IN THE ART  

58. Regarding aspects of the ’055 patent relating to plant transformation, a 

person skilled in the art would have generally possessed a Ph.D. in molecular 

biology, biotechnology, or plant biochemistry, and 3-5 years of experience in plant 
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transformation. This technical background would include familiarity with building 

transgene expression cassettes, transforming plant cells, and plant regeneration. 

59. With the advanced stage of plant transformation technology in 2005-

2006, skilled artisans at that time delegated many of the physical tasks involved in 

plant transformation to laboratory technicians. For example, plant transformation 

protocols were well established in 2005-2006, and the task of preparing plant tissues 

for transformation often required manipulating small tissues (e.g., extracting 

embryos on the order of one millimeter or trimming small seedlings into explants), 

requiring a high degree of dexterity but not scientific training or knowledge. For 

instance, I have typically worked with about five technicians since 2005, and my 

colleagues in the field follow a similar practice. Generally, the technicians I work 

with have a high school or bachelor’s degree, and there is no requirement for them 

to have any scientific background.   

VIII. THE ’055 PATENT  

A. The ’055 Patent Claims 

60. The ’055 patent claims are directed to transgenic plants cells and plants 

comprising a recombinant polynucleotide encoding AAD-12 proteins having at least 

85% sequence identity to SEQ ID NO: 2 and a common motif and exhibiting 

aryloxyalkanoate dioxygenase enzymatic activity that degrades the recited 

herbicides.   
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61. Independent claim 1 recites: 

A transgenic plant cell comprising a recombinant 

polynucleotide that encodes an AAD-12 protein that exhibits 

aryloxyalkanoate dioxygenase activity wherein said activity 

enzymatically degrades a phenoxy auxin herbicide and a 

pyridyloxy auxin herbicide, further wherein said AAD-12 

protein comprises: 

i) an amino acid sequence having at least 85% sequence identity 

with SEQ ID NO: 2; and 

ii) an AAD-12 motif having the general formula of: 

HX109D(X)111-134T(X)136-261H(X)263-272R, wherein 

X109 represents a single amino acid at position 109, relative to 

the sequence of SEQ ID NO: 2; 

(X)111-134 represents a sequence of 24 amino acids; 

(X)136-261 represents a sequence of 126 amino acids; and 

(X)263-272 represents a sequence of 10 amino acids. 

Ex. 1001 at 125:2-18. 

62. Independent claim 32, which is similar to claim 1, requires that the 

AAD-12 motif of the encoded protein share 90% sequence identity with 

corresponding amino acids of position 108 to 273 of SEQ ID NO: 2. Ex. 1001 at 

126:52-127:4. Independent claim 33 is directed to a method of controlling weeds in 
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a field by applying a pyridyloxy auxin herbicide to the field, wherein the field has 

been planted with seeds expressing a recombinant polynucleotide with the same 

features as stated in claim 1. Ex. 1001 at 127:5-26. 

63. Claims 2-31 all ultimately depend from claim 1. I summarize the 

additional elements in those claims as below: 

 The AAD-12 protein of claim 1 with an amino acid sequence having at 

least 90% sequence identity with SEQ ID NO: 2 (claim 2); 

 The plant cell of claim 1 is a dicot plant cell selected from cotton, 

tobacco, canola, soybean, and Arabidopsis cells (claim 3); 

 A transgenic plant comprising a plurality of the plant cells of claim 1, 

wherein expression of the polynucleotide renders the plant tolerant to 

an aryloxyalkanoate herbicide (claim 4); 

 The aryloxyalkanoate herbicide in claim 1 being particular herbicide 

classes or herbicides such as 2,4-D, triclopyr, or fluroxypyr (claims 5-9); 

 A transgenic plant of claim 1 having a second herbicide resistance gene 

(claims 10 and 11); 

 Methods of controlling at least one weed in a field, wherein the field 

contains at least one plant of claim 4 and the method comprises 

applying a first herbicide selected from the group of a phenoxy auxin 

herbicide and a pyridyloxy herbicide (or more specific herbicides), and 
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a second herbicide (or more specific herbicides) and sequence of 

applying the herbicides (claims 12-27 and 29); 

 A seed comprising a plurality of the plant cell of claim 1 (claim 28); 

 A plant grown from the seed of claim 28, wherein the plant comprises 

the polynucleotide (claim 30); and 

 A part, progeny, or asexual propagate of the plant of claim 30 

comprising the polynucleotide of claim 1 (claim 31). 

B. The ’055 Patent’s Specification  

64. As I explained in Section VI.B, transgenic plant production (or plant 

transformation) was a well-established process in 2005-2006. It generally involved 

three steps: (1) building an expression cassette comprising a transgene (which can 

be optionally codon-optimized); (2) transforming host plant cells with the expression 

cassette; and (3) regenerating the transformed plant cells into whole plants. The ’055 

patent provides detailed descriptions of and guidance on all three steps and further 

describes methods of confirming successful transformation.  

65. The ’055 patent describes methods of optimizing codons in transgenes 

to improve their expression in monocot and dicot plants. Ex. 1001 at 22:57-23:2, 

Example 2. In particular, Example 2 describes generating a transgene encoding an 

AAD-12 variant (AAD-12(v1)) (SEQ ID NO:3) by optimizing the codons based on 

calculated maize codon usage bias. Ex. 1001 at Example 2, 35:1-29, Table 5. This 
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maize codon-optimized AAD-12(v1) gene was used in the transformation examples 

for both monocot and dicot plants. 

66. For expression cassettes, the ’055 patent provides examples of known 

promoters (such as the CaMV 35S promoter from the cauliflower mosaic virus, actin 

promoters, and ubiquitin promoters). Ex. 1001 at 27:35-28:53, 29:43-30:9. As 

the ’055 patent acknowledges, “[n]umerous plant-specific gene transfer vectors are 

known in the art.” Ex. 1001 at 28:18-19. Example 3 discloses the construction of a 

series of binary expression vectors comprising known promoters including the 

CsVMV promoter, the AtUbi10 promoter, the ZmUbi1 promoter, the AtUbi3 

promoter, or the AtAct2 promoter and well-known 3’- and/or 5’-UTRs for the 

expression of AAD-12 proteins. Ex. 1001 at 42:1-36, Table 8. The ’055 patent 

summarizes the elements of exemplary expression cassettes in Table 8, reproduced 

below:  
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67. For plant transformation, the patent provides detailed descriptions of 

methods that were known in the art such as Agrobacterium-mediated transformation, 

biolistics-mediated transformation (microparticle bombardment), and whisker-
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mediated transformation. Ex. 1001 at 24:25-62 (“A large number of techniques are 

available for inserting DNA into a plant host cell.”). Examples 7, 8, 10-12, 14, 21, 

and 22 describe use of the expression cassettes from Table 8 and confirm successful 

transformation of seven different monocot or dicot plant species (Arabidopsis, 

soybean, cotton, tobacco, canola, rice, and corn) with AAV-12(v1). Ex. 1001 at 

Examples 7, 8, 10-12, 14, 21, and 22.  

68. The ’055 patent discloses that plant cells, tissues, or parts (such as 

leaves, segments of stalk, root, etc.) that underwent the AAD-12 transformation 

processes can be regenerated into whole plants by well-known methods. Ex. 1001 at 

23:24-35, 24:54-58, 26:44-52 (describing known methods of inducing shoot and root 

formation after plant cell transformation). The examples further describe detailed 

protocols for plant regeneration after transformation. E.g., Ex. 1001 at 58:60-59:42, 

80:31-67. 

69. The ’055 patent also describes methods of confirming successful 

transformation.1 For example, the ’055 patent describes the known technique of 

using selectable markers to quickly identify transformed plants shortly after 

transformation. Id. at 25:10-31. The examples further demonstrate successful use of 

 
1 The ’055 patent provides detailed descriptions of known in vitro assays, including 
western blot, ELISA, and colorimetric assays. Exs. 1001, 2013-2017 at Examples 5, 
6, and 9. However, those assays are not required for the confirmation of successful 
transformation, because using a selectable marker is an easy, effective alternative.  
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AAD-12(v1) as a new selectable marker for identifying transformed plants by 

applying herbicides including 2,4-D, triclopyr, and dichlorprop. Ex. 1001 at 53:18-

39, Examples 7, 8, 10, 14, 21, 22, 24.  

70. The ’055 patent also discloses several examples that provide detailed 

descriptions of the processes of transforming monocot and dicot plant species. I 

briefly summarize those examples below.  

Transformation in Arabidopsis (Examples 7 and 14) 

71. Example 7 describes Agrobacterium-mediated transformation of 

Arabidopsis, a dicot plant. Ex. 1001 at 48:65-50:33. As Example 7 states, the 

transformation involved dipping one-month old Arabidopsis plants for 15 seconds 

into media containing the Agrobacterium cells containing the binary vector (either 

pDAB724 or pDAB3759) comprising an expression cassette as described in Table 8 

that includes the AtUbi10 promoter, the AAD-12(v1)-encoding gene, and the pat 

selectable marker gene. Ex. 1001 at 50:26-28, 54:63-55:9. Example 7 further 

discloses that the treated plants were then grown for 4 weeks, and the T1 seeds were 

harvested. Ex. 1001 at 50:32-33.  

72. Example 7 discloses using an herbicide to confirm the expression of the 

conventional pat selectable marker gene and proper performance of the expression 

cassette. Seven days and eleven days after the T1 seeds were planted, the T1 plants 

were sprayed with the glufosinate (Liberty®) herbicide, and survivors were identified 
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4-7 days after the final spray. Ex. 1001 at 50:52-61. Example 7 also describes the 

novel testing of AAD-12 as a new selectable marker by applying 2,4-D to T4 

generation Arabidopsis plants, reporting that the 2,4-D treatment “was equally 

effective in selection frequency, and resulted in less herbicidal injury to the 

transformed individuals than the Liberty selection scheme.” Ex. 1001 at 53:17-38. 

The ’055 patent concludes that “[t]hese results indicate AAD-12(v1) can be 

effectively used as an alternative selectable marker.” Ex. 1001 at 53:38-40.  

73. Example 7 further describes applying auxin herbicides including 2,4-D 

to T1 plants at different doses and presents response in terms of percent visual injury, 

with individuals exhibiting little or no injury (< 20%), moderate injury (20-40%), or 

severe injury (> 40%). Ex. 1001 at 51:2-60, Table 11. Based on the results, 

Example 7 concludes that the AAD-12(v1) gene “imparted herbicide resistance” to 

the transformed Arabidopsis plants compared to the wild type plants. Ex. 1001 at 

51:59-52:11. By applying 2,4-D to T2 Arabidopsis plants and measuring the level of 

injury, Example 7 further shows that AAD-12(v1) was stably integrated to the 

transformed Arabidopsis plants. Ex. 1001 at 53:40-56.  

74. Example 7 further describes spraying transgenic Arabidopsis plants 

with pyridyloxyacetate herbicides including triclopyr and fluroxypyr and evaluating 

the plants three and fourteen days after treatment. Ex. 1001 at 54:1-10. Based on the 

results, the ’055 patent concludes that “AAD-12-transformed plants were also 
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clearly protected from the triclopyr and fluroxypyr herbicide injury” that was seen 

in the non-resistant controls and that “[t]hese results confirm that AAD-12(v1) in 

Arabidopsis provides resistance to the pyridyloxyacetic auxins tested.” Ex. 1001 at 

54:13-18, Table 13.  

75. Example 14 further demonstrates the superiority of Arabidopsis plants 

transformed with AAD-12(v1) over Arabidopsis plants transformed with 

AAD-2(v1). Example 14 describes the process of cloning AAD-2(v1) into a binary 

vector that also contains the AtUbi10 promoter and transforming Arabidopsis plants 

by the same method described in Example 7. Ex. 1001 at 83:25-84:48. The ’055 

patent reports that “AAD-2 (v1) and AAD-2(v2) transformants were far less resistant 

to 2,4-D than the AAD-12 (v1) gene….” Ex. 1001 at 84:60-85:9. 

Transformation in corn (Example 8) 

76. Example 8 describes preparing maize tissue for AAD-12(v1) 

transformation by harvesting approximately 1 mm sized maize embryos 9-10 days 

after pollination and growing callus tissue, which is a mass of dedifferentiated cells. 

The maize cells were placed into suspension and agitated for 10 seconds with silicon 

carbide whiskers coated with an AAD-12(v1) vector pDAB4101 from Table 8 

comprising the ZmUbil monocot promoter (see Table 8). Ex. 1001 at 56:43-60, 

58:24-32. Example 8 further discloses the process of plant regeneration, which 

involves incubating the callus tissues grown from treated plant cells in medium 
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(under selection) containing a plant growth factor for two weeks, transferring them 

into regeneration medium, letting them grow into plantlets with a sufficient root and 

shoot system, and planting them to soil in a greenhouse. Ex. 1001 at 59:1-16. 

77. Example 8 further discloses that T1 AAD-12(v1) corn plants were 

grown and two of the three tested events “were robustly tolerant to 2,4-D and 2,4-D 

+ imazethapyr or 2,4-D + glyphosate.” Ex. 1001 at 62:36-55, Table 16. Example 8 

also shows testing AAD-12(v1) heritability in T1 corn and concludes that “AAD-12 

is heritable as a robust glyphosate aryloxyalkanoate auxin resistance gene in multiple 

species….” Ex. 1001 at 63:15-29. The patent further describes field level tolerance 

trials conducted on two AAD-12(v1) events, during which the transgenic corn’s 

responses to 2,4-D, triclopyr, and fluroxypyr were tested at day 14 after spraying 

one of those herbicides on those plants. Ex. 1001 at 64:28-67. Based on the field 

tolerance data, the ’055 patent concludes that “AAD-12 (v1) conveys high level 

tolerance in corn to 2,4-D, triclopyr and fluroxypyr at rates far exceeding those 

commercially used.” Ex. 1001 at 65:1-20, Tables 18-19.  

Transformation in tobacco (Example 10) 

78. Example 10 describes preparing tobacco leaves from 6–8-week-old 

plants for transformation and using Agrobacterium cells comprising a binary vector 

from Table 8 (pDAB3278) comprising the CsVMV promoter, the AAD-12(v1)-

encoding gene, and the pat selectable marker gene. Ex. 1001 at 66:46-67:16, Table 8. 
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79. Example 10 discloses that after tobacco leaves were grown into T0 

plants that were 3-4 inches tall, they were sprayed with a range of 2,4-D, triclopyr, 

or fluroxypyr concentrations. Ex. 1001 at 68:11-34. The ’055 patent discloses that 

“[e]very event tested was more tolerant to 2,4-D than the untransformed control line.” 

Ex. 1001 at 68:11-34. Table 21 further shows that the T0 AAD-12(v1) tobacco plants 

gained tolerance to all three tested herbicides. Ex. 1001 at Table 21. The ’055 patent 

further describes verification of high 2,4-D tolerance in T1 tobacco plants and 

concludes that the results “show resistance can be imparted to the pyridyloxyacetic 

acid herbicides, triclopyr and fluroxypyr.” Ex. 1001 at 69:13-52, Table 21. 

Example 10 also describes AAD-12(v1) heritability in tobacco and reports field 

herbicide tolerance testing, concluding that the results “indicate that AAD-12(v1) 

transformed event lines displayed a high level of tolerance to 2,4-D, triclopyr and 

fluroxypyr at multiples of commercial use rates….” Ex. 1001 at 70:15-71:9, Table 

22.  

Transformation in soybean (Example 11)2 

80. Example 11 describes generating a series of binary constructs 

comprising a dicot promoter such as the CsVMV promoter and the AtUbi10 

promoter, the AAD-12(v1)-encoding gene, and the pat selection marker gene, 

 
2 Soybeans are also often referred to as soya. For consistency with the ’055 patent’s 
terminology, I have used “soybeans” in this declaration.  
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preparing Agrobacterium that contains the binary vectors, conducting 

Agrobacterium-mediated transformation of soybean explants derived from soybean 

seeds growing on medium for 5 days, and painting the soybean leaves with 

glufosinate during plant regeneration to screen for injury. Ex. 1001 at 73:20-75:33.  

81. The ’055 patent further describes that when 2,4-D was painted on the 

leaves of a subset of the initial T0  soybean transformants or sprayed on another 

subset of T0 transformants as described earlier in the other examples, “[a]ny plant 

confirmed as having the AAD-12 (v1) coding region, regardless of the promoter 

driving the gene did not respond to the 2,4-D leaf painting whereas wild type 

Maverick soybeans did,” confirming that “[a]ll AAD-12 (v1)-containing plants were 

clearly resistant to the herbicide application versus the wild type Maverick soybeans.” 

Ex. 1001 at 76:32-54, Table 25.  

Transformation in cotton (Example 12) 

82. Example 12 describes preparing cotyledon segments from 7-10 day old 

cotton seedlings for transformation, preparing Agrobacterium that contains the same 

pDAB724 binary vector used in Example 7 to transform Arabidopsis (i.e., 

comprising the AtUbi10 promoter, the AAD-12(v1)-encoding transgene, and the par 

selection marker gene), Agrobacterium-mediated transformation, generating callus, 

and selecting the cotton callus on glufosinate ammonium. Ex. 1001 at 79:65-81:57. 
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Example 15 discloses western blot data confirming expression of AAD-12(v1) in 

the transformants. Ex. 1001 at 81:38-57.  

Transformation in rice (Example 21) 

83.  Example 21 describes preparing embryogenic rice tissues, 

transforming those tissues by microprojectile bombardment with the same 

pDAB4101 vector used in Example 8 to transform corn (comprising the ZmUbil 

promoter and the AAD-12(v1)-encoding gene), and regenerating plants from the 

transformed rice explants. Ex. 1001 at 91:40-93:8. The ’055 patent confirms the 

transformation and heritability of AAD-12(v1) in T1 rice, verifying high 2,4-D and 

triclopyr tolerance. Ex. 1001 at 93:9-94:67, Tables 27-28. The patent concludes that 

“[t]hese results indicate that the AAD-12(v1) transformed rice displayed a high level 

of resistance to 2,4-D and triclopyr….” Ex. 1001 at 94:60-67. 

Transformation in canola (Example 22) 

84. Example 22 describes preparing canola hypocotyl segments for 

transformation, transforming the segments with Agrobacterium containing the same 

binary vector pDAB3759 used to transform Arabidopsis in Example 7, comprising 

the CsVMV promoter and the AAD-12(v1)-encoding transgene. Ex. 1001 at 

95:20-41. It also describes regenerating the callused hypocotyl segments into T0 

plants and confirming their tolerance to 2,4-D, confirming AAD-12(v1) heritability 

in canola, and demonstrating transgenic canola plants’ field tolerance to 2,4-D, 
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triclopyr and fluroxypyr herbicides. Ex. 1001 at 95:42-99:20. The patent concludes 

that “[t]hese results indicate that AAD-12(v1) transformed events displayed a high 

level of resistance to 2,4-D, triclopyr and fluroxypyr ….” Ex. 1001 at 98:62-65.  

85. The ’055 patent further discloses that in light of the detailed examples, 

additional crops may be transformed to express an AAD-12 protein variant of the 

invention using known methods such as biolistics or Agrobacterium-mediated 

transformation. Ex. 1001 at Example 13. Example 13 discloses other exemplary 

crops that would benefit from AAD-12(v1) transformation and subsequent increased 

application of auxinic herbicides. Ex. 1001 at Example 13. Example 15 describes 

pre-plant burndown applications to kill weeds by herbicides that the transgenic 

plants of the invention can tolerate. Ex. 1001 at 85:25-86:21. Examples 16 and 17 

provide guidance on in-crop use of phenoxy auxin herbicides in soybeans, cotton, 

corn, rice, and other dicot or monocot plants that are stably transformed with AAD-

12. Ex. 1001 at Examples 16 and 17. Examples 18-20 describe stacking AAD-12 

with the glyphosate tolerate trait (Example 18), the glufosinate tolerance trait 

(Example 19), and the imidazolinone herbicide tolerance (AHAS) trait (Example 20). 

Ex. 1001 at 86:23-91:28. Example 23 describes stacking AAD-12 with insect 

resistance or other input traits. Ex. 1001 at 99:21-100:5. Example 24 discloses using 

the AAD-12(v1) gene as an in vitro selectable marker in transformed dicot crops. 

Ex. 1001 at 100:6-102:49.  
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86. In sum, the specification of the ’055 patent provides extensive and 

detailed descriptions and examples of how to make and use the claimed AAD-12 

transgenic plants.  

IX. THE ’055 PATENT SPECIFICATION WOULD HAVE 
ENABLED A SKILLED ARTISAN TO PRACTICE THE 
CLAIMED INVENTION WITHOUT UNDUE 
EXPERIMENTATION 

87. As I discussed above in Section V, I was informed that whether a patent 

enables skilled artisans in the field to make and use the claimed invention without 

undue experimentation can be determined by multiple factors, including (1) the 

nature of the invention; (2) the state of the art; (3) the level of skill required to 

practice the claimed invention; (4) the predictability of the field; (5) breadth of the 

claim; (6) the guidance and examples provided in the patent specification; and (7) 

the quantity of the required experimentation. After considering these factors, I 

conclude that the ’055 patent would have enabled skilled artisans in the field in 2005-

2006 to practice the claimed invention without undue experimentation.  

A. Level of Skill in the Art 

88. As I explained in Section VII, persons skilled in the art in 2005-2006 

would have had a Ph.D. degree in molecular biology, biotechnology, or plant 

biochemistry and a few years of experience in transformation of a variety of plant 

species. Such skilled artisans were familiar with the biology and characteristics of 

different monocot and dicot plant species, methods of preparing and codon 
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optimizing transgenes and expression vectors suitable for plants, methods of 

transforming plant cells and regenerating plants, and plant transformant 

identification. Skilled artisans were also capable of tailoring and optimizing known 

methods to improve transformation efficiency for different plant species based on 

their knowledge and experience.  

B. Nature of the Invention and Scope of the Claims  

89. The ’055 patent claims are generally directed to transgenic plant cells 

and plants that produce AAD-12 proteins sharing a common motif and at least 85% 

sequence identity to SEQ ID NO: 2 and having dual herbicide-degrading activity 

(i.e., degrading phenoxy and pyridyloxy auxin herbicides), as well as methods of 

controlling weeds in a field including such transgenic plants. Ex. 1001 at claims 1-32.  

90. With AAD-12-encoding genes and the disclosure of the ’055 patent in 

hand, a skilled artisan would have been able to routinely make and use the claimed 

AAD-12 transgenic plants without undue experimentation. Indeed, the scope of the 

claimed transgenic plants is reasonable. A skilled artisan would understand that the 

transgenic plants covered by the patent claims generally fall into two categories: 

monocot and dicot plants. As I explained in Section VI.B, as of 2005-2006, the field 

had advanced to the point that transformation protocols were well established, 

expression cassettes suitable for transforming both monocots and dicots were readily 

available, and transgenic monocot and dicot plant species were routinely produced 
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with successful expression. E.g., Ex. 2069 (McElroy 1991), 150; Ex. 2070 

(Christensen and Quail 1996), 217; Ex. 2072 (Mitsuhara 1996), 51; Ex. 2062 

(Potenza 2004), 3. When successful transformation, expression, and activity had 

been confirmed across multiple transformed monocots, as in the ’055 patent, a 

skilled artisan would have expected similar performance generally across monocots. 

The same holds true for dicots. E.g., Ex. 2072 (Potenza 2004), 3 (acknowledging 

that many promoters “drive high expression” across dicots or monocots); Ex. 2075 

(Altpeter 2005), 305-306 (describing “versatile and effective transformation … not 

limited by cell type, species or genotype”). 

C. The Specification’s Direction, Guidance, and Working 
Examples in View of the State of the Art 

91. Once a skilled artisan had AAD-12-encoding genes in hand, optionally 

codon-optimizing them and using them to make AAD-12 transgenic plants across 

the scope of the claims would have involved only routine, standard techniques in 

2005-2006.  

92. Plant transformation generally involves steps of (1) building an 

expression cassette to drive transgene expression, (2) transforming plant cells, and 

(3) regenerating (under selection in most cases) the post-transformation plant cells 

into whole plants. The transgene may optionally be codon optimized. By 2005-2006, 

the techniques required for each of these steps were readily available and routinely 

used by skilled artisans to successfully generate transgenic monocot and dicot plants. 
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Supra § VI.B.2. Validation of successful transformation using a selectable marker 

was also straightforward and well established. Supra §§ VI.B.3-5. 

93. The ’055 patent provides detailed descriptions of each step and includes 

working examples demonstrating successful AAD-12 transformation in multiple 

monocot and dicot plants. In my opinion, the ’055 patent provides more than 

sufficient guidance and examples for skilled artisans to make the claimed transgenic 

plant cells and plants without undue experimentation. Indeed, the time required to 

make the AAD-12 transgenic plants would have mainly been a function of plant 

biology (e.g., letting tissues grow and regenerate into plants after transformation), 

not the routine tasks performed by skilled artisans to transform plants, which 

generally do not require extensive time.  

1. Codon Optimization (optional) 

94. As explained in Section VI.B.1, it was basic knowledge that plant 

codon usage is biased towards higher G+C content. To further improve transgene 

expression in plants, skilled artisans in 2005-2006 could optionally optimize the 

codons of a transgene to increase the G+C content and adapt to the codon bias in 

plants. As of 2005, the codon usage bias of various plant species had been published, 

and skilled artisans had improved transgene expression in multiple plant species by 

codon optimization. See e.g., Ex. 2064 (Perlak 1991), 3325; Ex. 2081 

(WO1997/13402); Ex. 2065 (Murray 1989).  
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95. The ’055 patent explains in detail the rationale and strategy of codon 

optimization for transgene expression in plants and refers to known codon usage 

calculation tools and codon optimization methods. Ex. 1001 at 32:27-34:67; Ex. 

2013 at [00125]-[00132]; Exs. 2014, 2017 at [00152]-[00159]; Ex. 2015 at [00155]-

[00162]; Ex. 2016 at [00159]-[00166]. Example 2 of the ’055 patent describes 

generating a transgene encoding an AAD-12 variant (AAD-12(v1)) (SEQ ID NO:3) 

by optimizing the codons for expression in monocot and dicot plants based on 

calculated maize codon usage bias. Ex. 1001 at 35:1-29, Table 5; Ex. 2013 at [00134], 

Table 5; Exs. 2014, 2017 at [00161], Table 5; Ex. 2015 at [00164], Table 5; Ex. 2016 

at [00167], Table 5. The patent shows that when the codon-optimized AAD-12(v1) 

gene was used to transform different monocot and dicot plants, it achieved success 

in each example. Exs. 1001, 2013-2017 at Examples 7, 8, 10-12, 14, 21, 22.  

96. Dr. Silverstone states that “the scientist needs to know … how to codon 

optimize the coding portion of the gene for a given plant species.” Ex. 1003 at ¶ 72. 

As detailed above, however, codon optimization was routine and well within the 

abilities of a skilled artisan in 2005-2006. The ’055 patent specification’s detailed 

descriptions would have enabled a skilled artisan to similarly optimize codons of 

other AAD-12 proteins for enhanced expression in plants. Moreover, by 2005-2006, 

computer programs existed that automated codon optimization, minimizing the 

effort required by a skilled artisan. Ex. 1001, 39:27-40:25 (describing use of the 
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OptGeneTM program); Ex. 2013 at [00141]-[00142]; Exs. 2014, 2017 at [00168]-

[00169]; Ex. 2015 at [00171]-[00172]; Ex. 2016 at [00174]-[00175]. 

2. Expression Vectors  

97. As explained above in Section VI.B.2, in 2005-2006, researchers 

routinely built plant expression cassettes that achieved successful expression of 

transgenes in different plant species. 

98. For example, expression cassettes comprising promoters known to be 

suitable for expression in monocot plants, such as those derived from monocot plant 

actin genes (Act) or ubiquitin genes (Ubi), were commonly used. Ex. 2069 (McElroy 

1991), 150; Ex. 2070 (Christensen and Quail 1996), 213. By 2005-2006, skilled 

artisans also routinely built expression cassettes comprising dicot promoters, such 

as CaMV 35S, CsVMV, dicot Act promoters, and dicot Ubi promoters, for dicot 

plant transformation. Ex. 2062 (Potenza 2004), 3-4. It was also known that the same 

expression cassette can be used to successfully deliver different transgenes. Ex. 2010 

(Paine 2005), 483. As the ’055 patent acknowledges, a variety of known promoters 

and other regulatory components could also be used. Ex. 1001 at 27:36-28:19; Ex. 

2013 at [00117]-[00118]; Exs. 2014, 2017 at [00127]-[00128]; Ex. 2015 at [00130]-

[00131]; Ex. 2016 at [00133]-[00134]. 

99. The ’055 patent provides detailed guidance on generating expression 

cassettes to deliver AAD-12-encoding transgenes.  As shown in Table 8, which is 
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copied here, the ’055 patent describes a series of expression cassettes comprising 

monocot or dicot promoters and other regulatory elements, which were tested for 

AAD-12(v1) expression in seven monocot or dicot plant species including 

Arabidopsis, cotton, soybean, tobacco, canola, rice, and corn.3 Ex. 1001 and Exs. 

2014-2017 at Table 8; Ex. 2013 at Table 7.  

 

 
3 Dr. Silverstone states that the ’055 patent only includes five examples of plant 
transformation (cotton, tobacco, canola, soybean and Arabidopsis). Ex. 1003 at 
¶¶ 78, 92. I disagree and believe he fails to appreciate that Examples 21 and 22 of 
the ’055 patent describe successful transformation of two more plant species, i.e., 
rice and canola, by AAD-12(v1). Exs. 1001, 2013-2017 at Examples 21 and 22. 
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Exs. 1001 and 2014-2017, Table 8; Ex. 2013 at Table 7.  

100. The ’055 patent examples describe in detail building these expression 

cassettes comprising the AAD-12(v1)-encoding transgene into expression vectors 

and detecting successful expression of AAD-12(v1) in all tested monocot and dicot 

plants. Ex. 1001 at 42:1-29, 54:46-60, 56:43-60, 65:16-20, 66:57-59, 71:34-49, 

73:20-74:16, 79:20-22, 81:23-55, 92:50-52, 94:5-17, 95:20-27, 96:47-55; Exs. 2013-

2017 at Examples 3, 7, 8, 10, 11, 12, 21, and 22. Following this detailed guidance, 

skilled artisans would have been able to similarly generate expression cassettes to 

deliver other AAD-12 proteins into monocot or dicot plants.  

101. Dr. Silverstone states that “the scientist needs to know how to choose 

the appropriate gene expression cassette, including promoter, terminator, other 

expression regulatory sequences.” Ex. 1003 at ¶ 72. As explained above, persons 

skilled in the art in 2005-2006 were already familiar with suitable promoters and the 

other regulatory elements and routinely built functional plant expression cassettes. 
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And the ’055 patent additionally describes using the known regulatory elements to 

build appropriate expression cassettes and demonstrates success in using them in the 

examples to express AAD-12 proteins in transgenic plant cells. Based on such 

guidance and examples, persons skilled in the art with prior plant transformation 

experience would have been able to routinely build other expression cassettes 

suitable for monocot and/or dicot plants.  

102.  Dr. Silverstone also states that “variation of protein expression 

between independently transformed plants with the same gene expression cassette 

has been observed.” Ex. 1003 at ¶¶ 72, 76, 77 (citing Ex. 1018 and the ’055 patent 

data in Tables 20 (tobacco), 25 (soybean), and 29 (canola)). This assertion does not 

appear to relate to the ’055 patent claims, which do not require any particular level 

of protein expression. To the extent Dr. Silverstone contends that variability of 

protein expression indicates a failure of plant transformation, I disagree.  

103. Dr. Silverstone cites Ex. 1018 regarding expression variability. This 

exhibit, however, reports that the vast majority of the tested tobacco callus lines 

successfully expressed at least one of the two tested transgenes, and 32 of the 45 

tested tobacco callus successfully expressed both transgenes. Ex. 1018 at Table 1. 

Thus, Ex. 1018 does not show that an expression cassette failed to work for any 

transgene. The variability in protein expression levels of the two encoded proteins 

(e.g., up to 175-fold) and the ratios of their expression are entirely within ranges that 
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a skilled artisan would have expected when transforming a series of plant tissue 

samples (including tobacco).  

104. Regarding the ’055 patent’s expression data, Dr. Silverstone overlooks 

that the patent discloses that despite the different levels of AAD-12(v1) protein 

expression in Tables 20 (tobacco), 25 (soybean), and 29 (canola), those transformed 

plant species all demonstrated herbicide tolerance. Ex. 1001 at 68:21-23 (“[e]very 

[tobacco] event tested was more tolerant to 2,4-D than the untransformed control 

line”), Table 21 (showing that the T0 AAD-12(v1) tobacco plants gained tolerance 

to 2,4-D, triclopyr, and fluroxypyr), 76:40-44 (“All AAD-12 (vl)-containing plants 

were clearly resistant to the herbicide application versus the wildtype Maverick 

soybeans”); 97:40-41 (“Twenty-four of the [forty-five transformed canola] events 

were tolerant to the 2,4-D DMA herbicide application”), 98:62-65 (“These results 

indicate that AAD-12(v1) transformed events displayed a high level of resistance to 

2,4-D, triclopyr and fluroxypyr at rates that were lethal or caused severe … 

malformations to non-transformed canola.”); see also Ex. 2013 at [00244], Table 14; 

Exs. 2014, 2017 at [00295], Table 21, [00328], [00424], [00433]; Ex. 2015 at 

[00298], Table 21, [00331], [00427], [00436]; Ex. 2016 at [00301], Table 21, 

[00334], [00430], [00439]. As such, variability in protein expression levels in those 

plant species did not render AAD-12 transformation in those plants deficient in any 

way.  
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105. Dr. Silverstone states that the location of a transgene’s insertion in the 

plant genome (also called “position effect”) and transgene copy numbers in the 

expression cassette can affect heterologous protein expression. Ex. 1003, ¶¶ 73, 74, 

76. This opinion also does not appear to relate to the ’055 patent claims, which do 

not require any particular transgene insertion location within a plant’s genome or 

any particular number of copies of the transgene. While position and number of 

transgene copies within a transgenic plant’s genome may vary, the ’055 patent 

describes success in expressing AAD-12 enzymes in all tested plant species without 

requiring analysis of the transgene insertion location or copy number. Exs. 1001, 

2013-2017 at Examples 7, 8, 10-12, 14, 21, and 22.  

3. Plant Transformation 

106. As detailed in Section VI.B.3, by 2005-2006, skilled artisans routinely 

carried out plant transformation, and protocols for plant transformation were well 

established. As the ’055 patent discloses, transgenic corn, soybeans, canola, cotton, 

sugar beets, wheat, turf, and rice had been previously successfully transformed with 

an herbicide resistance gene. Ex. 1001, 1:23-27; Exs. 2013, 2014, 2016 and 2017 at 

[0002]; Ex. 2015 at [0003].  

107. Multiple plant transformation methods were readily available to skilled 

artisans in 2005-2006. See Ex. 1001 at 24:25-62 (“A large number of techniques are 

available for inserting DNA into a plant host cell.”); Ex. 2013 at [00106]; Exs. 2014, 
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2017 at [00116]; Ex. 2015 at [00119]; Ex. 2016 at [00122]. For example, 

bombardment methods involve shooting small DNA-coated metal particles into a 

large number (e.g., at least thousands) of plant cells and were characterized as “a 

versatile and effective transformation method, not limited by cell type, species or 

genotype.” Ex. 2075 (Altpeter 2005), 305-06 (emphasis added). As the ’055 patent 

discloses, the use of T-DNA from Agrobacterium was also available. Ex. 1001 at 

24:21-24; Ex. 2013 at [00106]; Exs. 2014, 2017 at [00116]; Ex. 2015 at [00119]; 

Ex. 2016 at [00122]. 

108. As summarized in Section VIII.B, the examples of the ’055 patent 

provide detailed descriptions of transformation processes consistent with established 

transformation protocols as of 2005-2006. They describe preparing plant cells in 

different forms from various monocot or dicot species, transforming them via 

Agrobacterium-mediated, bombardment-mediated, or WHISKER-mediated 

transformation methods, and regenerating the treated plant cells/tissues/segments 

into whole plants, with successful expression of AAD-12(v1) in the transgenic plant 

cells and plants. Exs. 1001, 2013-2017 at Examples 7 and 14 (describing 

Agrobacterium-mediated transformation of one-month old Arabidopsis plants), 

Example 8 (describing WHISKERS-mediated transformation of maize embryonic 

cells in suspension), Example 10 (describing Agrobacterium-mediated 

transformation of tobacco leaves), Example 11 (describing Agrobacterium-mediated 
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transformation of soybean explants), Example 12 (describing Agrobacterium-

mediated transformation of cotton cotyledon segments), Example 21 (describing use 

of biolistics to transform suspension-derived embryogenic rice tissues), and 

Example 22 (describing Agrobacterium-mediated transformation of canola 

hypocotyl segments).  

109. In view of the ’055 patent’s detailed guidance and successful working 

examples, a skilled artisan in 2005-2006 would have been able to use routine 

transformation methods to similarly deliver other AAD-12-encoding transgenes into 

these and other plant cells without undue experimentation.  

4. Regeneration of Transformed Plants 

110. As explained in Section VI.B.4, by 2005-2006, skilled artisans also 

routinely regenerated plant cells in various forms that underwent the transformation 

process into whole plants by incubating the cells/tissues/segments/explants in callus 

induction medium, shoot induction medium, and root induction medium to induce 

the cells/tissues/segments/explants to grow into plantlets with shoots and roots for 

planting into soil in a greenhouse. See e.g., Ex. 2076 (Schroeder 1993). The ’055 

patent provides detailed examples of regenerating transformed Arabidopsis, corn, 

tobacco, soybean, cotton, rice, and canola into plants. Ex. 1001 at 50:28-33, 58:60-

59:16, 66:64-67:27, 75:5-33, 81:23-38, 92:60-66, 95:42-96:22; Exs. 2013-2017 at 

Examples 7-8, 10-12, 21-22. As exemplified in the ’055 patent, those T0 primary 
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transformants could then be grown to produce seeds, which could be used to produce 

T1 and later generation progeny plants. Ex. 1001 at 50:28-33, 62:12-14, 63:14-28, 

69:13-36, 70:15-26, 76:18-31, 81:58-82:6, 93:10-21, 97:47-60; Exs. 2013-2017 at 

Examples 7-8, 10-12, 21-22. 

111. The ’055 patent discloses that selectable markers may be used to 

identify successful transformants while the cells that underwent transformation are 

regenerating into plants, or at the T0 or later generations.  

112. For example, the ’055 patent provides detailed guidance on using the 

AAD-12 gene as a novel selectable marker to quickly identify successfully 

transformed plant cells and plants expressing AAD-12 proteins having in planta 

activity. Ex. 1001 at 53:18-39 (“AAD-12 (v1) as a Selectable Marker”), 13:2-5, 

13:66-14:2, 14:13-45, Examples 7, 8, 10-12, 14, 21 and 22; Ex. 2013 at [00192]-

[00193], [0053], [0060]-[0061]; Exs. 2014, 2017 at [00223]-[00225], [0058], 

[0065]-[0066]; Ex. 2015 at [00226]-[00228], [0061], [0068]-[0069]; Ex. 2016 at 

[00229]-[00231], [0064], [0071]-[0072]; Exs. 2013-2017 at Examples 7, 8, 10-12, 

14, 21, and 22. Example 24 discloses using the AAD-12 gene as a selectable marker 

shortly after transformation in plant cells. Ex. 1001 at 100:6-102:49; Exs. 2014, 2017 

at [00436]-[00451]; Ex. 2015 at [00439]-[00454]; Ex. 2016 at [00441]-[00456]. As 

the ’055 patent’s examples illustrate, relying on such guidance, a skilled artisan 

could similarly identify successfully transformed cells and plants at any desired time 
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point. Ex. 1001, 9:52-57 (“Plantlets are typically resistant throughout the entire 

growing cycle.”); Exs. 2014, 2017 at [0042]; Ex. 2015 at [0045]; Ex. 2016 at [0048].  

D. The Amount of Experimentation Would Not Have Been 
Undue or Unpredictable in 2005-2006 

113. In my opinion, it would have only required the application of routine 

techniques in the field of plant transformation to make and use the full scope of 

AAD-12 transgenic plants of the ’055 patent claims. Once a skilled artisan had 

AAD-12 genes in hand, making transgenic plants would generally only involve: 

(1) preparing an expression cassette with the AAD-12 gene, (2) carrying out a known 

transformation technique, and (3) regenerating the transformed plant cells into plants. 

The time required to make transgenic plants in 2005-2006 was mainly a function of 

plant biology, i.e., letting plant tissues grow for transformation and regenerate into 

plants after transformation. It did not require extensive hands-on experimentation by 

skilled artisans. Nothing beyond what the ’055 patent discloses was needed to 

perform the routine work to generate successful transformants. Accordingly, in my 

opinion, transgenic plant production would not have required undue experimentation 

in 2005-2006.  

114. To produce transgenic plants, skilled artisans in 2005-2006 typically 

used immature plant tissues (e.g., embryos, young leaves, or pieces of young 

seedlings referred to as explants). Immature plant tissues are more susceptible to 

genetic transformation and regeneration, whereas older plant tissues may not be able 
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to incorporate a transgene effectively or grow new cells containing the transgene. 

For example, cotton cotyledon segments were often prepared from seedlings that 

were only 7-10 days old. Ex. 1001 at 80:7-9; Ex. 2013 at [00275]; Exs. 2014, 2017 

at [00347]; Ex. 2015 at [[00350]; Ex. 2016 at [00353]. As another example, the ’055 

patent discloses extracting maize embryos at 9-10 days after pollination, which were 

then used to form callus tissue for WHISKERS-mediated transformation over 2-3 

months. Ex. 1001 at 56:61-57:38; Ex. 2013 at [00210]-[00213]; Exs. 2014, 2017 at 

[00244]-[00247]; Ex. 2015 at [00247]-[00250]; Ex. 2016 at [00250]-[00253]. By 

2005-2006, skilled artisans often skipped a pre-transformation callusing step when 

transforming corn because as techniques such as particle bombardment can be 

carried out directly on maize embryos themselves, which shortens the process. See 

e.g., Ex. 2082 (Frame 2001).  

115. Dr. Silverstone fails to acknowledge that large quantities of immature 

plant tissue for transformation were routinely prepared on a rapid basis in 2005-2006. 

The physical act of working with small embryos and other immature plant tissues 

was generally delegated to laboratory technicians who often did not have (and did 

not need) any advanced scientific education. Protocols for plant transformation were 

well established and thus it was advantageous to have technicians with skill and 

dexterity in working with small plant tissues perform these tasks. A technician, for 

example, could trim a small, few-days-old cotton seedling with a scalpel into 
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transformation-ready cotyledon segments within a matter of seconds. This amounted 

to a few hundred segments per hour. A technician could also extract immature maize 

embryos (often on the order of about one millimeter in size) from kernels rapidly, 

processing hundreds of 9-10 days post-pollination maize embryos per hour. These 

tissues were then immediately available for use in plant transformation, e.g., via 

particle bombardment. Some artisans in 2005-2006, however, preferred callus tissue 

for certain transformations because callus tissue can provide more potentially 

transformable cells, e.g., for WHISKERS-mediated transformation. One such 

example of transforming callus tissue is in Example 8 of the ’055 patent. Ex. 1001 

at 57:3-38; Ex. 2013 at [00212]-[00213]; Exs. 2014, 2017 at [00246]-[00247]; Ex. 

2015 at [00249]-[00250]; Ex. 2016 at [00252]-[00253]. 

116. Skilled artisans in 2005-2006 were able to carry out many of the 

transformation-related tasks in parallel. Codon optimization, if desired, could be 

rapidly carried out within a day (or faster with software automation). Ex. 1001, 

39:27-40:25; Ex. 2013 at [00141]-[00142]; Exs. 2014, 2017 at [00168]-[00169]; Ex. 

2015 at [00171]-[00172]; Ex. 2016 at [00174]-[00175]. Skilled artisans could also 

quickly prepare plasmid expression vectors containing the AAD-12 transgenes, 

particularly with the ’055 patent’s disclosure of exemplary cassettes used with 

AAD-12 genes that a skilled artisan would be able to re-use. These included cassettes 

used to transform multiple monocot species, as well as cassettes used to transform 
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multiple dicot species. Ex. 1001 at 42:1-29, Table 8; Ex. 2013 at [00150], Table 7; 

Exs. 2014, 2017 at [00177], Table 8; Ex. 2015 at [00180], Table 8; Ex. 2016 at 

[00183], Table 8. The expression vectors may be incorporated into Agrobacterium 

and a population of Agrobacterium may be cultured in about 2-4 days, as the ’055 

patent discloses. Ex. 1001, 49:18-50:7; Ex. 2013 at [00177]-[00180]; Exs. 2014, 

2017 at [00207]-[00210]; Ex. 2015 at [00210]-[00213]; Ex. 2016 at [00213]-[00216]. 

Another option was to coat gold particles with the expression vectors for biolistics-

mediated transformation, which took 15-30 minutes. Ex. 1001, 92:44-59; Ex. 2013 

at [00318]; Exs. 2014, 2017 at [00394]; Ex. 2015 at [00397]; Ex. 2016 at [00399]. 

117. As the ’055 patent illustrates, performing routine transformation 

techniques on the prepared plant tissues (e.g., embryos, explants, etc.) was generally 

quick. Transforming Arabidopsis involved dipping the plants into Agrobacterium 

media for 15 seconds. Ex. 1001, 50:26-28; Ex. 2013 at [00182]; Exs. 2014, 2017 at 

[00212]; Ex. 2015 at [00215]; Ex. 2016 at [00218]. Biolistics is similarly quick: a 

plate of 20-30 embryos could be bombarded with a single shot of vector-coated gold 

particles. In 2005-2006, sophisticated biolistics systems minimized the need for 

human intervention, such as the Biolistic PDS-100/HeTM system disclosed in 

the ’055 patent, which is still in use today. Ex. 1001, 92:45-59 (biolistics 

transformation of rice); Ex. 2013 at [00318]; Ex. 2014, 2017 at [00394]; Ex. 2015 at 

[00397]; Ex. 2016 at [00399]. 
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118. Post-transformation, a skilled artisan would have had AAD-12 

transformed plant cells in hand, as recited in claim 1. To regenerate plants (e.g., as 

recited in claim 4), the necessary time was generally dictated by plant biology. 

Following the 15-second Agrobacterium-mediated transformation of Arabidopsis, 

for example, the Arabidopsis plants were recovered for 24 hours, washed, and then 

grown over four weeks. Ex. 1001 at 50:26-33; Ex. 2013 at [00182]; Exs. 2014, 2017 

at [00212]; Ex. 2015 at [00215]; Ex. 2016 at [00218]. Following the biolistics-

mediated transformation of rice callus, the transformed cells were selected after 

14-17 days of incubation, the selected cells were then incubated for another 8-12 

days, and then rice shoots were regenerated on standard regeneration media. Ex. 

1001, 92:8-43; Ex. 2013 at [00316]; Exs. 2014, 2017 at [00392]; Ex. 2015 at [00395]; 

Ex. 2016 at [00397]. Regeneration of other crop tissues followed similar approaches, 

resulting in inactive downtime on the part of skilled artisans while plants grow or 

tissues incubate according to known, biological timelines. 

119. As explained above, the ’055 patent established that AAD-12 genes 

function effectively as selectable markers. Ex. 1001, 53:18-39, Example 24; 

Ex. 2013 at [00192]-[00193]; Exs. 2014, 2017 at [00223]-[00225], Example 24; 

Ex. 2015 at [00226]-[00228], Example 24; Ex. 2016 at [00229]-[00231], 

Example 24. Skilled artisans were thus well equipped to efficiently identify 

transformed plants or plant cells at essentially any time point after transformation 
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and verify their dual herbicide-degrading activity by spraying, painting, or 

incubating with the herbicides of interest. The ’055 patent provides significant 

guidance and useful data regarding the variety of herbicide concentrations that may 

be used in the summary tables disclosed in the transformation examples. Exs. 1001 

and 2014-2017 at Example 7 (Tables 11-13), Example 8 (Tables 18-19), Example 

10 (Tables 20-21), Example 11 (Table 25), Example 21 (Tables 27-28), Example 22 

(Tables 30-31). The ’055 patent also confirms that AAD-12 selectable marker 

detection may occur at a variety of time points ranging from essentially immediately 

post-transformation, in the original T0 transformants, or in T1 or later progeny.  

120. Accordingly, in my opinion, only a reasonable amount of 

experimentation would have been required in 2005-2006 to make and use the 

AAD-12 transgenic plants and plant cells of the ’055 patent claims. The ’055 patent 

provides extensive examples and other technical disclosures and guidance to enable 

skilled persons to practice the claimed subject matter, the necessary plant 

transformation techniques were well established in the art, skilled artisans routinely 

and reliably transformed large numbers of monocot and dicot plants, and the overall 

timeframe for plant transformation was mainly a function of plant biology that only 

involved waiting for plant tissues to grow and regenerate, not the efforts of a skilled 

artisan. For these reasons, no undue experimentation would have been required for 

a skilled person to carry out the claimed invention. 
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E. Dr. Silverstone Incorrectly Relies on Unnecessary, 
Commercial Development-Level Tasks in His Enablement 
Analysis 

121. In his declaration, Dr. Silverstone unnecessarily complicates the routine 

plant-transformation steps that existed in 2005-2006 with additional commercial-

level optimization tasks that a skilled artisan would have understood were 

unnecessary for making the AAD-12 transgenic plants and plant cells of the ’055 

patent claims. These unnecessary tasks include: 

a. Codon-optimizing genes for each plant species. Ex. 1003 at ¶ 72. 

b. Modifying expression cassettes for each plant species. Id. 

c. Performing nucleic analytic techniques to evaluate the 

transformation and transgene expression. Id. at ¶ 74. 

d. Propagating plants for several generations before herbicide 

tolerance can be assessed. Id. at ¶ 75. 

e. Testing herbicide tolerance over a range of commercially 

recommended (and higher) herbicide concentrations and growing 

environments. Id. at ¶ 93. 

f. Transforming a large number of transgenic plant species for each 

AAD-12 gene used. Id. at ¶¶ 73, 76. 
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As detailed below, I disagree that any of these tasks were necessary. Indeed, skilled 

artisans frequently omitted most of them in 2005-2006, particularly in early, pre-

commercialization stages of transgenic crop development. 

122. Dr. Silverstone’s assertion that AAD-12 genes would need to be codon 

optimized for each “given plant species” is incorrect in the context of the ’055 patent. 

As explained above, plant-preferred codons (e.g., high in G+C content) and codon 

frequency were known in 2005-2006. In practice, a single (optional) codon 

optimization was typically sufficient. The ’055 patent illustrates this concept, as all 

monocot and dicot plant transformations were carried out with an AAD-12(v1) gene 

that was codon optimized for maize (i.e., corn). Exs. 1001 and 2014-2017, 

Example 2, Example 3 (Table 8); Ex. 2013, Example 2, Example 3 (Table 7). As 

explained earlier, characterization of AAD-12 enzymes in plant species need not rise 

to the level of commercial efficacy testing, which may rely on optimization 

techniques such as codon preference and other construct designs. 

123. I also disagree with Dr. Silverstone’s assertion that an expression 

cassette “likely requires modification for each plant species that will be transformed.” 

Ex. 1003 at ¶ 72. Skilled artisans in 2005-2006 routinely re-used expression cassettes 

across different crops, as their components (e.g., promoter, transgene, etc.) generally 

did not require species-specific modification. As explained above, dicot promoters 

(e.g., CSMV or CsVMV) generally work well across dicot species and monocot 
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promoters (e.g., maize Ubi1) generally work well across monocot species. The ’055 

patent again provides good examples of this concept, illustrating that the same binary 

construct pDAB4101 was successfully used for WHISKERS-mediated 

transformation of corn and for biolistics-mediated transformation of rice, which are 

both monocots. Exs. 1001 and 2014-2017, Examples 8, 21, Table 8; Ex. 2013 at 

Examples 8, 21, Table 7. It similarly discloses using the same pDAB724 construct 

for Agrobacterium-mediated transformation of Arabidopsis, cotton, and tobacco, 

which are all dicots. Exs. 1001 and 2014-2017, Examples 7, 12, 24; Ex. 2013 at 

Examples 7 and 12. It also discloses using the same pDAB3759 construct for 

Agrobacterium-mediated transformation of Arabidopsis and canola, which are also 

both dicots. Exs. 1001, 2013-2017 at Examples 7, 22. Accordingly, even if a skilled 

artisan wished to change expression vectors for any reason, the ’055 patent provides 

a variety of exemplary expression vectors for use. 

124. Dr. Silverstone incorrectly contends that a skilled artisan would need to 

carry out “meticulous experimentation” to confirm proper expression in transgenic 

plants, including nucleic acid analytic techniques to confirm the presence of the 

transgene, number of copies, intactness of the inserted DNA, location in the genome, 

and expression of the protein. Ex. 1003, ¶ 74. None of these tasks were necessary 

for pre-commercial production of AAD-12 transgenic plants, however, because an 

easier, simpler technique was known and disclosed in the ’055 patent: using a 
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selectable marker (e.g., AAD-12 gene) and spraying or leaf-painting with an 

herbicide of interest to confirm activity. Dr. Silverstone fails to mention the 

availability of selectable markers, even though they were the predominant method 

of quickly and easily evaluating successful enzyme expression in 2005-2006. The 

nucleic acid analyses Dr. Silverstone refers to may be required by regulatory 

authorities once a company is seeking deregulation (i.e., approval) of a lead 

commercial candidate, but those analyses were not needed (and uncommon) in 

earlier pre-commercialization stages of transgenic crop development. 

125. Dr. Silverstone’s assertion that plants must be “propagated for several 

generations” to assess herbicide tolerance is also incorrect. A skilled artisan would 

have understood that herbicide tolerance could be routinely assessed at essentially 

any time point, including when incubating transformed plant cells or in the T0, T1, 

or later plant generations. Indeed, the ’055 patent explains that even young plantlets 

“are typically resistant throughout the entire growing cycle” and that transformed 

plants “will typically be resistant to new herbicide application at any time the gene 

is expressed.” Ex. 1001 at 9:52-57; Ex. 2014, 2017 at [0042]; Ex. 2015 at [0045]; 

Ex. 2016 at [0048]. This was verified in the examples, where phenoxy auxin and 

pyridyloxy auxin herbicide tolerance were confirmed at a variety of early time points 

as well as in later plant generations as a skilled artisan would have expected. Exs. 
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1001 and 2014-2017 at Examples 7, 8, 10-12, 14, 21, 22, 24; Ex. 2013 at Examples 

7, 8, 10-12, 14, 21, 22, 24. 

126. I also disagree with Dr. Silverstone’s position that herbicide tolerance 

must be evaluated across a range of commercially recommended (and higher) 

herbicide concentrations and growing environments. Ex. 1003 at ¶ 93. No such 

testing would have been necessary to verify that an AAD-12 gene has been 

successfully incorporated into a transgenic plant of the ’055 patent claims. The ’055 

patent provides significant guidance as to the appropriate application rates to use 

with phenoxy auxin and pyridyloxy auxin herbicides. Ex. 1001 at 70:21-71:9, 

Table 22 (AAD-12 transformed tobacco “displayed a high level of tolerance to 2,4-

D, triclopyr and fluroxypyr at multiples of commercial use rates….”); id. at 65:1-20, 

Tables 18-19 (“AAD-12 (v1) conveys high level tolerance in corn to 2,4-D, triclopyr 

and fluroxypyr at rates far exceeding those commercially used.”); see also Ex. 2013 

at [00251]-[00252], Table 15; Exs. 2014-2017 at Table 22, Tables 18-19. The ’055 

patent also discloses field testing examples, and it is thus unclear what additional 

growing conditions Dr. Silverstone believes skilled artisans would have to assess to 

evaluate whether an AAD-12 transgenic plant performed as claimed. 

127. Dr. Silverstone also vaguely states that a “large number of independent 

transgenic plants need to be generated” for each AAD-12 gene based on position 

effects (e.g., where a gene may insert into the plant genome). Ex. 1003, ¶¶ 73, 76. I 
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disagree. In 2005-2006, skilled artisans in academia and in industry routinely 

transformed only a small number of plants (e.g., less than 50 plants in a typical 

academic lab and less than 100 plants in industry) with a single transgene while 

predictably achieving success. A particle bombardment plate, for example, holds 

about 20 to 30 embryos (each about one millimeter in size), and all are bombarded 

simultaneously with a single shot. The ’055 patent supports my opinion, disclosing 

that high percentages of tested AAD-12 transgenic events exhibited herbicide 

tolerance. For example: 

 Soybeans: “All AAD-12 (v1)-containing plants were clearly resistant 

to the herbicide application versus the wild type Maverick soybeans.” 

Ex. 1001 at 76:42-44; Exs. 2014, 2017 at [00328]; Ex. 2015 at [00331]; 

Ex. 2016 at [00334]. 

 Tobacco: “Every event tested was more tolerant to 2,4-D than the 

untransformed control line KY160.” Ex. 1001 at 68:21-23; Ex. 2013 

at [00244]; Exs. 2014, 2017 at [00295]; Ex. 2015 at [00298]; Ex. 2016 

at [00301]. 

 Canola: Twenty-four of forty-five T0 “events were tolerant to the 2,4-

D DMA herbicide application.” Ex. 1001 at 97:12-45; Exs. 2014, 2017 

at [00424]; Ex. 2015 at [00427]; Ex. 2016 at [00429].  
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128. Accordingly, I disagree that it would have required undue 

experimentation in 2005-2006 to make and use the AAD-12 transgenic plants of 

the ’055 patent claims. The field had only advanced further by the 2017 date that 

Dr. Silverstone relies upon, and therefore in my opinion the claims are enabled 

regardless of the date applied.  

X. THE DISCLOSURE OF THE ’055 PATENT SUFFICIENTLY 
DESCRIBES THE CLAIMED INVENTION  

129. As detailed above, I understand that written description is assessed from 

the perspective of a skilled artisan and that factors relevant to written description 

include the existing knowledge in the field, the extent and content of the prior art, 

the maturity of the technology, and the predictability of the technology at issue. In 

my opinion, a skilled artisan in 2005-2006 with knowledge of plant transformation 

would have recognized that the inventors possessed the full scope of the claimed 

transgenic plants and plant cells. 

130. The ’055 patent specification describes transgenic plants and plant cells 

that express AAD-12 proteins exhibiting the recited dual herbicide degradation 

activity, and also provides many examples demonstrating successful transformation 

of monocot and dicot plants. Supra §§ VIII.B and IX.C.   As of 2005-2006, the field 

of plant transformation was also advanced and known expression cassettes and 

transformation methods had been routinely used to successfully transform plants. A 

skilled artisan therefore would have considered the ’055 patent’s description more 
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than adequate to demonstrate possession of the claimed transgenic plants and plant 

cells.  

A. The Patent Sufficiently Describes the Claimed Transgenic 
Monocot and Dicot Plants Comprising the Recited AAD-12 
Proteins  

131. The specification of the ’055 patent provides multiple examples 

showing successful transformation of monocot and dicot plants through a variety of 

techniques with expression vectors containing an AAD-12 gene. A skilled artisan 

would have understood that the monocot and dicot plants used in the transformation 

examples were representative of transgenic monocots and dicots generally. Indeed, 

the dicots Arabidopsis and tobacco used in the patent examples are classic models 

of plant biology, and with success in these two models, skilled artisans expected 

success across dicot crops. The monocots used (corn and rice) and the other dicots 

used (soybean, cotton, and canola) in the patent examples are among the most widely 

grown crops and have been previously transformed with various transgenes to 

improve their use in agriculture. E.g., Ex. 2075 (Altpeter 2005), 305-06 

(bombardment is “a versatile and effective transformation method, not limited by 

cell type, species or genotype.”) (emphasis added); Ex. 2069 (McElroy 1991), 150 

(expression vectors used in producing transgenic rice “should promote the 

expression of foreign genes in most, if not all, transformed monocot cells.”) 

(emphasis added); Ex. 2072 (Mitsuhara 1996), 51, 53, 58 (cassettes comprising a 
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core CaMV 35S dicot promoter are “representative of promoters of highest-level 

expression in dicotyledonous plants”). 

132. Specifically, the ’055 patent describes the successful transformation of 

corn, a monocot plant, with a corn-optimized DNA sequence AAD-12(v1), reporting 

that (1) two of the three tested T1 AAD-12(v1) corn events “were robustly tolerant 

to 2,4-D and 2,4-D + imazethapyr or 2,4-D + glyphosate”; (2) “AAD-12 is heritable 

as a robust aryloxyalkanoate auxin resistance gene”; and (3) “AAD-12 (v1) conveys 

high level tolerance in corn to 2,4-D, triclopyr and fluroxypyr at rates far exceeding 

those commercially used.” Ex. 1001 at 62:36-55, Table 16, 63:15-29, 64:28-65:20, 

Tables 18-19; Exs. 2014-2017 at Table 16, Tables 18-19. 

133. The ’055 patent also provides data for AAD-12(v1)-transformed rice, 

another monocot plant species, and similarly confirms transformation and 

heritability of AAD-12(v1) in T1 rice while also verifying high 2,4-D and triclopyr 

tolerance. Ex. 1001 at 93:8-94:67; Exs. 2014, 2017 at [00397]-[00409]; Ex. 2015 at 

[00400]-[00412]; Ex. 2016 at [00402]-[00414]. Based on data from a field tolerance 

trial conducted with a T1 AAD-12(v1) event, the patent concludes that “[t]hese 

results indicate that the AAD-12(v1) transformed rice displayed a high level of 

resistance to 2,4-D and triclopyr...” Ex. 1001 at 94:20-64; Exs. 2014, 2017 at [00409]; 

Ex. 2015 at [00412]; Ex. 2016 at [00414].  
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134. The specification also demonstrates delivering the AAD-12(v1) 

transgene to multiple dicot plant species including Arabidopsis, soybean, cotton, 

tobacco, and canola, and describes successful expression of AAD-12(v1). These 

successful transformation experiments are summarized below:  

 Arabidopsis: Examples 7 and 14 report that (1) the AAD-12(v1) gene 

“imparted herbicide resistance” to the transformed Arabidopsis plants 

compared to the wild type plants; and (2) “[t]hese results confirm that 

AAD-12(v1) in Arabidopsis provides resistance to the pyridyloxyacetic 

auxins tested.” Ex. 1001 at 51:59-52:11, 54:13-18, Table 13, 84:60-

85:9, 70:21-71:9; Ex. 2013 at [00191], [0199], Table 12; Exs. 2014, 

2017 at [00221], [00231], Table 13; Ex. 2015 at [00224], [00234], 

Table 13; Ex. 2016 at [00227], [00237], Table 13.  

 Tobacco: Example 8 reports results that “indicate that AAD-12 (vl) 

transformed [tobacco] event lines displayed a high level of tolerance to 

2,4-D, triclopyr and fluroxypyr at multiples of commercial use rates.” 

Ex. 1001 at 71:4-9, Table 22; Ex. 2013 at [00253]; Exs. 2014, 2017 at 

[00304]; Ex. 2015 at [00307]; Ex. 2016 at [00310].  

 Soybean: Example 11 reports that the 2,4-D tolerance data from AAD-

12(v1)-transformed soybean “are consistent with the fact that AAD-12 

(vl) can impart high tolerance (>2x field rates) to a sensitive crop like 
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soybeans.” Ex. 1001 at 76:48-50, Table 25; Exs. 2014, 2017 at [00328], 

Table 25; Ex. 2015 at [00331], Table 25; Ex. 2016 at [00334], Table 25.  

 Cotton: Example 12 reports that almost 200 callus events were screened 

for AAD-12(vl) expression using western blot analysis, confirming that 

multiple AAD-12(v1) cotton events expressed the AAD-12(v1) protein. 

Ex. 1001 at 81:38-56; Exs. 2014, 2017 at [00353]; Ex. 2015 at [00356]; 

Ex. 2016 at [00358].  

 Canola: Example 22 reports that “[t]hese results indicate that AAD-12 

(vl) transformed [canola] events displayed a high level of resistance to 

2,4-D, triclopyr and fluroxypyr at rates that were lethal or caused severe 

[] malformations to non-transformed canola.” Ex. 1001 at 98:62-67; 

Exs. 2014, 2017 at [00433]; Ex. 2015 at [00436]; Ex. 2016 at [00438]. 

135. Thus, the ’055 patent demonstrates successes in transforming multiple 

dicot plants to express a claimed AAD-12 protein. The patent describes similarly 

transforming other crops with the AAD-12-encoding transgenes using known 

techniques and identifies exemplary additional crops that would benefit from 

AAD-12 transformation. Exs. 1001, 2013-2017 at Example 13.  

136. Thus, in view of the ’055 patent’s disclosures and examples across a 

variety of monocots and dicots, a skilled artisan would have understood that the 

inventors possessed the AAD-12 transgenic plants and plant cells of the claims. 
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B. The State of Art Was Advanced in 2005-2006 

137. As the ’055 patent acknowledges, by 2005-2006, transgenic crops 

resistant to herbicides had been routinely developed, and the field of generating 

herbicide-tolerant transgenic plants was advanced. Ex. 1001 at 1:23-27 (“Crops, 

such as corn, soybeans, canola, cotton, sugar beets, wheat, turf, and rice, have been 

developed that are resistant to glyphosate”); Exs. 2013, 2014, 2016-2017 at [0002]; 

Ex. 2015 at [0003]. Indeed, at that time, glyphosate tolerant soybean, cotton, corn, 

and canola were commercially available in the United States,” and “[m]any other 

glyphosate resistant species” such as sugar cane, sunflower, beets, peas, carrot, 

cucumber, lettuce, onion, strawberry, tomato, and tobacco were in commercial 

development. Ex. 1001 at 1:28-54; Exs. 2013, 2014, 2016-2017 at [0003]; Ex. 2015 

at [0004]. 

138. As explained in Section VI.B, by 2005-2006, plant transformation was 

routinely carried out using expression cassettes comprising known monocot or dicot 

promoters and other regulatory elements and known transformation methods. It was 

also known that established monocot or dicot promoters successfully drove high-

level expression of a wide variety of transgenes across monocot and dicot plants, 

respectively. A number of transformation methods were characterized as “versatile 

and effective,” and “not limited by cell type, species or genotype.” Ex. 2075 (Altpeter 

2005), 305-06 (emphasis added). The ’055 patent acknowledges the advanced stage 
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of the field of plant transformation, describing known promoters and transformation 

methods that were used to build AAD-12 expression vectors and transform plants. 

Ex. 1001 at 27:36-28:19, 24:25-62; Ex. 2013 at [00117]-[00118], [00106]; Exs. 2014, 

2017 at [00127]-[00128]; [00116]; Ex. 2015 at [00130]-[00131], [00119]; Ex. 2016 

at [00133]-[00134], [00122].  

139. The ’055 patent describes a variety of expression vectors comprising 

known monocot or dicot promoters and shows that those expression vectors 

achieved successful expression of AAD-12(v1) in all tested monocot and dicot plant 

cells when used to transform those plant cells by routine methods. Exs. 1001, 2013-

2017 at Examples 3, 7, 8, 10-12, 14, 21, and 22. Because those known monocot or 

dicot promoters and transformation methods had been reported to successfully 

express a variety of transgenes in different plant species and were again shown to be 

successful in the ’055 patent examples, skilled artisans in 2005-2006 would have 

understood that they were suitable to similarly produce other transgenic plants and 

plant cells within the scope of the claims. Supra § VI.B. Thus, the advanced stage of 

plant transformation and herbicide-tolerant crop development in 2005-2006 would 

have further supported the ’055 patent’s detailed description of the AAD-12 

transgenic plants and plant cells.  
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C. Dr. Silverstone Incorrectly Requires In Planta Data for 
Each Plant Species and Inaccurately Describes the State of 
the Art  

140. In his declaration, Dr. Silverstone does not appreciate the ’055 patent’s 

multiple working examples and mistakenly requires in planta data for each plant 

species to support the claims. Ex. 1003 at ¶¶ 51-53, 78.  

141. First, Dr. Silverstone states that the patent “includes five different crops 

(cotton, tobacco, canola, soybean and Arabidopsis)” that express a claimed AAD-12 

protein variant. Ex. 1003 at ¶ 78.  But importantly, he ignores that the ’055 patent 

also demonstrates successful expression of AAD-12(v1) in rice and canola. 

Exs. 1001, 2013-2017 at Examples 21 and 22. Dr. Silverstone also ignores that the 

seven tested crops include multiple monocot and dicot plant species, which are 

representative of both categories of the claimed transgenic plants (i.e., monocots and 

dicots).  

142. Second, Dr. Silverstone takes the position that it is “critical to 

demonstrate the activity in each plant species that needs to be tolerant to auxin 

herbicides” and that “Patent Owners did not perform all experiments with each 

species of transgenic plant.” Ex. 1003 at ¶¶ 51-53. I disagree. It was unnecessary for 

the ’055 patent to provide test data for each species of transgenic plant to support 

the claimed invention. As explained above, the patent describes successful 

expression of a claimed AAD-12 protein in multiple monocot and dicot plants using 
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known promoters and transformation methods. Skilled artisans in 2005-2006 would 

have readily understood that other monocots and dicots when transformed using the 

same or similar procedures as described in the ’055 patent, would express the 

claimed AAD-12 proteins using the same or similar promoters and transformation 

methods and exhibit similar activity. E.g., Ex. 2072 (Potenza 2004), 3 

(acknowledging that many promoters “drive high expression” across dicots or 

monocots); Ex. 2075 (Altpeter 2005), 305-06 (bombardment is “a versatile and 

effective transformation method, not limited by cell type, species or genotype.”) 

(emphasis added); see also supra §§ VI.B and IX.C.2-3.  

143. Dr Silverstone asserts that the state of the art was not completely 

predictable, stating that:  

 “[t]he field of engineering enzymes for herbicide tolerance in plants is 

quite complex”; Ex. 1003 at ¶ 71; 

 “just because a transgene cassette functions in one plant species, does 

not mean that it will function equally in another plant species”; Id. at ¶ 

55;  

 “[p]lant transformation is not completely predictable.” Id. at ¶ 73.  

144. In my opinion, Dr. Silverstone’s statements overstate the complexity of 

the field as of 2005-2006 and are not relevant to the sufficiency of the patent’s 

disclosures to skilled artisans. The ’055 patent claim language does not specify any 
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particular level of protein expression or herbicide degradation activity. Thus, 

contrary to Dr. Silverstone’s suggestion, the claims do not require that the claimed 

AAD-12 proteins exhibit an “equal” level of AAD-12 protein expression or 

herbicide degrading functionality in all transformed plant species. Nor would a 

skilled artisan be seeking equal functioning of a cassette in one species versus 

another, as sufficient expression is enough. Indeed, the ’055 patent shows that 

despite the differences in the AAD-12(v1) expression levels, the recited dual 

herbicide-degrading activity was observed in multiple AAD-12(v1)-transformed 

monocot and dicot plant species. Supra §§ VIII.B and IX.C.2.  

145. Finally, I disagree with Dr. Silverstone’s position that the field of plant 

transformation would have had to be completely predictable for the disclosures of 

the ’055 patent to sufficiently support the claimed invention. As explained in 

Sections VI.B and IX.C, regulatory elements suitable to prepare expression vectors 

for monocot or dicot plant transformation, including those used in the ’055 patent 

examples, were well known and commonly used in the field in 2005-2006 to achieve 

successful expression of a wide variety of transgenes across various monocot or 

dicot plants. Skilled artisans had also developed practices of predictably achieving 

successful transformation by applying known transformation techniques to modest 

numbers of tissue samples and using straightforward approaches such as selectable 

markers to confirm success. 
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146. Thus, in my opinion, a skilled artisan in 2005-2006 would have

understood that the inventors possessed the transgenic plants and plant cells of 

the ’055 patent claims. My opinion that the ’055 patent provides adequate written 

description support of the claimed subject matter remains the same as of the 2017 

date that Dr. Silverstone relies upon. 

XI. CONCLUSION

147. For the reasons set forth above, it is my opinion that the ’055 patent has

adequate written description and enablement, particularly in view of its extensive 

examples and the advanced state in the field of plant transformation in 2005-2006 as 

well as in 2017.  

148. I declare that all statements made herein of my knowledge are true, and

that all statements made on information and belief are believed to be true. I further 

declare that all statements made herein were made with the knowledge that willful 

false statements and the like are punishable by fine or imprisonment or both, under 

Section 1001 of Title 18 of the United States Code. 
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CURRICULUM VITAE 
 
 
NAME:    Paul Christou 
 
DATE OF BIRTH:  July 5, 1954 
 
CITIZENSHIP:   USA/Cyprus 
 
DEGREES:   BSc. 1st Class Honours (1977) 
     University of London, Chelsea College, 
    United Kingdom 
    Organic and natural products chemistry 
 
    PhD (1980) 
    University of London, University College, 
    United Kingdom 
    Biosynthesis of secondary products in plant cell cultures.  
    Plant Biochemistry. 
 
 
POSITIONS HELD 
 
 
2019-2024   Member of the International Scientific Advisory Board of The Max Planck 

Institute of Molecular Plant Physiology, Potsdam, Germany 
 
2012 2015   Director, Agrotecnio Center,  
    University of Lleida 
    Spain 
 
2004-present   ICREA Professor 
    Universitat de Lleida 
    Spain 
 
2006    Appointed member of ad hoc panel on GMOs for European Food Safety 
    Authority (EFSA) 
 
 
2001-2004   Fraunhofer Institute of Molecular Biotechnology  
    and Applied Ecology. 
    Schmallenberg-Aachen, Germany 
    Full Professor 
     
2000 - present   Appointed to the Scientific Advisory Board of the Center for Research and 

Technology Hellas (CERTH), Ministry of Development, General Secretariat 
of Research and Technology, Greece (June 2000). 

 
1998 - 2001   John Innes Centre, UK 
    Head, Molecular Biotechnology Unit 
    Band 3, Rank of Full Professor 
 
1994 - 1998   John Innes Centre, UK  

Corteva Exhibit 2012 - Page 81 of 152
Inari v. Corteva - PGR2023-00022



 

 2 

    Head, Laboratory of Transgenic Technology & 
    Metabolic Pathway Engineering 
    Band 4, Rank of Associate Professor 
 
1997 - 2004   Adjunct Professor   
    Mediterranean Agronomic Institute Chania, Crete, Greece 
 
1994 - 1995   European Commission. Chairman 
    of Biotechnology Bridge Programme evaluation panel. 
 
1993 - 1997   ABSP Technical Advisory Board Panel Member 
    Michigan State University, USA 
 
1988 - 1994   Agracetus Inc. USA  Senior Scientist 
    Molecular and Cellular Plant Biology 
    Secondary products 
    Medicinal and aromatic plants 
    Legume and cereal crop transformation  
 
1982 - 1987   Agracetus.  Scientist; Project Leader 
    Plant Cell & molecular biology; organic chemistry   
 
1980 - 1982   University College London 
    Research Fellow - Junior Lecturer 
    Natural products chemistry; biosynthesis of natural products 
 
 
RESEARCH INTERESTS 
 
Our programmes focus on: Transgene structure and function in genetically engineered crops; metabolic 
engineering and synthetic biology, production of pharmaceutical macromolecules in crop plants; engineering of 
multiple novel agronomic traits in crop plants. I am also interested in training and technology transfer for 
developing country biotechnology, intellectual property issues and regulatory and bio-safety issues of transgenic 
crops, focusing on developing countries. Furthermore, I am also interested in science policy issues and strategic 
planning covering the interphase between fundamental and applied research  
 
Recipient of ERC Advanced Grant (2009-2014) BIOFORCE entitled “Simultaneous multi-pathway engineering 
in crop plants through combinatorial genetic transformation: Creating nutritionally BIOFORtified CEreal grains 
for food security”. Recipient of Proof of Concept Grant (2014-2015), ERC. 
 
 
MANAGEMENT COURSES 
 
Management Practices Course Level I. Taught by R.A. Jud and Associates (New York City, May 1990). 
 
The following topics were covered in the course: leadership, team building, motivation, communication, conflict 
resolution, human resource management, time management, managing change. 
 
Advanced Management Course. Taught by Drake Beam Morin Inc. (Boca Raton, FL, November 1991). 
 
The following topics were covered in this course: team-building, management leadership in the 90s, problem 
solving, decision making, effective communication skills, communication in business, conflict resolution, 
employee coaching and mentoring, quality management, influence management, time management. 
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Other Courses 
 
Adversarial Interviewing - TV and Radio Training, (Roger Ryan Media Management, UK; June 1999). 
 
 
 
 
PUBLICATIONS 
 
 
A. BOOKS 
 
6.  Christou P., Savin P., Costa-Pierce B.A., Whitelaw C.B.A. (Editors) (2013). Sustainable Food production. 
Springer, New York, Dordrecht, Heidelberg, London. 
 
5. Christou P and Klee H (Editors) (2004) Handbook of Plant Biotechnology. John Wiley & Sons Inc., NY. 
 
4. Christou, P. (1996) (Author) Gene Transfer into Plants by Particle Bombardment. R.G. Landes Company, 
Austin, Texas. 
 
3. Yang, N-S. and Christou, P. (1994) (Editors) Particle Bombardment Technology for Gene Transfer. W.H. 
Freeman and Co., Publishers, New York, N.Y., USA. p.202 
 
2. Christou, P. (1994) (Author) Rice Genetic Engineering. Technomic Publishing Co, Inc. Lancaster PA, USA. p. 
211 
 
1. Christou, P. (1993) (Author) Genetic Engineering and in Vitro Culture of Crop Legumes. Book published by 
Technomic Publishing Co, Inc. Lancaster PA, USA. p. 307 
 
 
B. CHAPTERS IN BOOKS AND CONFERENCE PROCEEDINGS 
 

50. C. Zhu, C. Bai, L. Gomez-Gomez, G. Sandmann, C. Baysal, T. Capell, and P. Christou, 2022. Rice 
callus as a high-throughput platform for synthetic biologyand metabolic engineering of carotenoids. In 
Carotenoids: Carotenoid and apocarotenoid biosynthesis metabolic engineering and synthetic biology. E. 
Wurtzel, Ed., Methods in Enzymology Vol 671:511-526. Elsevier, Academic Press, Cambridge, MA 
02139, USA. doi.org/10.1016/bs.mie.2021.09.016 
 
 
49. C. Zhu, G. Farre, J. Diaz-Gomez, T. Capell, C. Nogareda, G. Sandmann, P. Christou 2021. Engineered maize 
hybrids with diverse carotenoid profiles and potential applications in animal feeding. In Advances in Experimental 
Medicine and Biology. N. Misawa, Editor. Springer Nature Singapore. https://doi.org/10.1007/978-981-15-7360-6 
 
48.  Farre et al Handbook of Food Fortification and Health Book chapter multivitamin corn 
 
47. Yuan D, Dashevskaya S, Twyman RM, Capell C, Christou P. Crop Plants: Transformation Methods.  Robert 
A. Meyers (ed.), Encyclopedia of Sustainability Science and Technology, DOI 10.1007/978-1-4419-0851-3 
 
46. Gemma Farre, Sonia Gomez-Galera, Shaista Naqvi, Chao Bai, Georgina Sanahuja, Dawei Yuan, Uxue 
Zorrilla, Laura Tutusaus Codony, Eduard Rojas, Marc Fibla, Richard M Twyman, Teresa Capell, Paul Christou, 

Changfu Zhu. Transgenic Crops with Enhanced Nutritional Traits  In ENCYCLOPEDIA OF SUSTAINABILITY 
SCIENCE & TECHNOLOGY Robert A. Meyers (ed.), Encyclopedia of Sustainability Science and Technology, 
Springer Science+Business Media LLC. DOI 10.1007/978-1-4419-0851-3. 
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45. Gemma Farré, Uxue Zorrilla-Lopez, Teresa Capell, Judit Berman, Changfu Zhu, Paul Christou.   Multi-gene 
engineering for reconstruction and extension of complex plant biosynthetic pathways and sociopolitical constraints 
limiting the transition from the laboratory to the market place pp 75-85 Hot Topics in Cell Biology. José Becerra and 
Leonor Santos-Ruiz Editors. Chartridge Books Oxford, 2012 
 

44. Gemma Farre, Shaista Naqvi, Georgina Sanahuja, Chao Bai, Uxue Zorrilla-López, Sol M. Rivera, Ramon 
Canela, Gerhard Sandman, Richard M. Twyman, Teresa Capell, Changfu Zhu, and Paul Christou (2012) 
Combinatorial Genetic Transformation of Cereals and the Creation of Metabolic Libraries for the Carotenoid 
Pathway In Transgenic Plants Methods and Protocols. Series: Methods in Molecular Biology, Vol. 847: 419-435. 
Dunwell, Jim M.; Wetten, Andy C. (Eds.) 2nd ed. Springer, Berlin. 

 
43. Koreen Ramessar, Shaista Naqvi, Svetlana Dashevskaya, Ariadna Peremarti, Dawei Yuan, Sonia Gomez-
Galera, Sol Maiam Rivera Velez, Gemma Farre, Maite Sabalza, Bruna Miralpeix, Richard Twyman, Changfu 
Zhu, Ludovic Bassie, Teresa Capell and Paul Christou (2009) The Contribution of Plant Biotechnology to Food 
Security in the 21st Century. Nova Science Publishers, Hauppauge, NY 11788. Louis Amsel and Lena Hirsch 
Editors. 
 

42. P Christou and T Capell (2009) Transgenic Crops and Their Applications for Sustainable Agriculture and  
Food Security. ENVIRONMENTAL IMPACT OF GENETICALLY MODIFIED CROPS. N. Ferry and AMR 
Gatehouse Eds CABI Cambridge UK 

41. P Christou and T Capell (2007) Genetically Modified Plants in Encyclopeida of Life Sciences, Wiley, UK 
 
40. P. Christou (2006) In Proceedings of IOBC/wprs Working Group on GMOs in Integrated Plant Production 
Recent advances in transgenic insect pest control. Meeting on Ecological Impact of Genetically Modified 
Organisms. Lleida, Spain (June 1-3, 2005) 29 (5) 1-10 

39. Capell T Bassie L, Peremarti A, Zhu Ch, Christou P. (2006) transgenic cereals with enhanced resistance to 
abiotic stress through metabolic engineering. In Transgenic Maize Seeds Cereal Science and Technology for 
Feeding Ten Billion People: Genomics Era and Beyond. Eucarpia Cereal Section meeting, Lleida (Spain) 13th to 
17th November 2006. pp 69.  
 
38. Naqvi S.B, Gómez-Galera S, Capell T, Christou P and Zhu C. Vitamin and Fatty Acid Bio-Fortification of 
Cereals for Food Security. In Transgenic Maize Seeds Cereal Science and Technology for Feeding Ten Billion 
People: Genomics Era and Beyond. Eucarpia Cereal Section meeting, Lleida (Spain) 13th to 17th November 
2006. pp 157  
 
37. Gómez-Galera S, Naqvi S, Pelacho AM, Capell T, Christou P and Zhu C. Essential Micronutrient 
Fortification of Cereal Grains for Enhanced Nutrition. In Transgenic Maize Seeds Cereal Science and Technology 
for Feeding Ten Billion People: Genomics Era and Beyond. Eucarpia Cereal Section meeting, Lleida (Spain) 13th 
to 17th November 2006. pp 156  
 
36. Bassie, L, Peremarti, A; Zhu, C; Christou, P and Capell, T. (2006) Constitutive Expression of the Oat 
Arginine Decarboxylase cDNA in Transgenic Wheat Plant does not Alter Expression of its Orthologue. In 
Transgenic Maize Seeds Cereal Science and Technology for Feeding Ten Billion People: Genomics Era and 
Beyond. Eucarpia Cereal Section meeting, Lleida (Spain) 13th to 17th November 2006. pp116  
 
35. K.Ramessar, E. Stoger, Zhu, C, T. Capell, P.Christou. Production Of Recombinant Hiv Monoclonal 
Antibodies For Human Health. In Transgenic Maize Seeds Cereal Science and Technology for Feeding Ten 
Billion People: Genomics Era and Beyond. Eucarpia Cereal Section meeting, Lleida (Spain) 13th to 17th 
November 2006. pp 155.  
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34. Zhu C, Naqvi S, Gómez-Galera S, Pelacho AM, Capell T and Christou P (2006) Essential Micronutrient 
Fortification of Cereal Grains for Enhanced Nutrition. In Transgenic Maize Seeds Cereal Science and Technology 
for Feeding Ten Billion People: Genomics Era and Beyond. Eucarpia Cereal Section meeting, Lleida (Spain) 13th 
to 17th November 2006. pp 154  
 
33.  Peremarti, A; Bassie, L; Zhu, C; Christou, P and Capell, T. (2006) Molecular and Biochemical 
Characterization of Transgenic Rice Plants Over-Expressing the Datura S-Adenosylmethionine Decarboxylase 
(SAMDC) cDNA. In Transgenic Maize Seeds Cereal Science and Technology for Feeding Ten Billion People: 
Genomics Era and Beyond. Eucarpia Cereal Section meeting, Lleida (Spain) 13th to 17th November 2006. pp 115 

32. Christou P & Capell T (2004) Metabolic engineering in plants for food security. In R. Tuberosa and RL 
Philips (Eds). Proceedings of the International Congress Ïn the Wake of the Double Helix: From the Green 
Revolution to the Gene Revolution, 27-31 May 2003, Bologna, Italy, Avenue Media, Bologna.  

31. Christou P, Stoger E, Twyman RM (2004) Monocot expression systems for molecular farming. In: Fischer R, 
Schillberg S (eds) Molecular Farming: Plant-made Pharmaceuticals and Technical Proteins. Wiley-VCHVerlag 
GmbH & Co. KGaA, Weinheim, 55-67 

30. Christou P. (2004) Introduction ot Plant Genetic Modification: Gene Isolation, In: Christou P, Klee H (eds) 
Handbook of Plant Biotechnology. John Wiley & Sons Inc., NY, pp 231-232 
 
29. Twyman RM, Christou P (2004) Plant transformation technology – particle bombardment. In: Christou P, 
Klee H (eds) Handbook of Plant Biotechnology. John Wiley & Sons Inc., NY, pp 263-289 
 
28.  Stoger E, Schilberg, S., Twyman RM, Fischer, R, Christou P (2003) Antibody production in transgenic 
plants. In: Lo BKC (ed) Methods in Molecular Biology. Antibody Engineering: Protocols and Methods (2nd edn). 
Humana Press Inc., NJ, 248, pp 301-318. 
 
27. RM Twyman, R Verpoorte, J Memelink, P. Christou (2003). Genetic Engineering of Secondary Metabolism- 
Alcaloids. Encyclopedia of Applied Plant Sciences, Elsevier, Ltd., pp 493-500.  
 
26. RM Twyman, E. Stöger, P. Christou (2003). Molecular Farming. Encyclopedia of Applied Plant Sciences, 
Elsevier, Ltd., pp 436-442.  
 
25. RM Twyman, E. Stöger, P. Christou (2003). Cell Factories. Encyclopedia of Applied Plant Sciences, Elsevier, 
Ltd., pp 430-436.  
 
24. Twyman RM, Stoger E, Kohli A, Christou P (2002) Foreign DNA: integration and expression in transgenic 
plants. In: Setlow JK (ed) Genetic Engineering: Principles and Practice, Volume 24, Plenum Press NY, pp107-
136. 
 
23.  Twyman RM, Stoger E, Kohli A, Capell T, Christou P (2002) Selectable and screenable markers for rice 
transformation.  In: Jackson JF, Inman RB, Linskens HF (eds) Molecular Methods of Plant Analysis, Volume II 
(Testing for Genetic Manipulation), Springer Verlag, NY, pp 1-18 

 
22. Twyman RM, Christou P, Stoger E (2002) Genetic transformation of plants and their cells.  In: Oksman-
Caldentey KM, Barz W (eds) Plant Biotechnology and Transgenic Plants. Marcel Dekker Inc., NY, pp 111-141.  
 
21. Paul Christou, Richard M. Twyman, Xiangdong Fu, Eva Wegel, Ajay Kohli, and Eva Stoger. 2001. Transgene 
integration, organization, and expression in cereals. Rice Genetics IV. Khush, GS, Brar, DS and Hardy B, editors. 
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Proceedings of the Fourth International Rice Genetics Symposium 22-27 October 2000, Los Banos, The 
Philippines,  IRRI pp 449-464 
 
20. R. Greco, P.B.F. Ouwerkerk, C. Sallaud, A. Kohli, C. Favalli, T. Beguiristain, L. Colombo, E. Pè, P. 
Puigdomènech, E. Guiderdoni, P. Christou, J.H.C. Hoge, and A. Pereira. 2001 Transposons and functional 
genomics in rice.  Rice Genetics IV. Khush, GS, Brar, DS and Hardy B, editors. Proceedings of the Fourth 
International Rice Genetics Symposium 22-27 October 2000, Los Banos, The Philippines,  IRRI pp 263-277 
 
18. Eva Stöger, Yolande Perrin, Liz Nicholson, Esperanza Torres, Richard M. Twyman, Samantha J. Bean, 
Carmen Vaquero, Rainer Fischer and Paul Christou. Production of recombinant diagnostic and therapeutic 
antibodies in transgenic cereals and legumes.    Methods  in Molecular Biology The Humana Press Inc.  In Press. 
 
17. Leech, M., Burtin, D., Hallard, D., Hilliou, F., Kemp, B., Palacios, N., Rocha, P., O’Callaghan, D., Verpoorte, 
R., Christou.  P. Particle gun methodology as a tool in metabolic engineering. In: Metabolic engineering of plant 
secondary metabolism. Eds. R.Verpoorte and A.W. Alfermann. Landes Bioscience, Texas, USA (in press). 
 
16. Pascal Drake, Eva Stoger, Liz Nicholson, Paul Christou and Julian K. C. Ma.  Antibody Production in Plants.  
In: “Monoclonal Antibodies - A Practical Approach”.  Edited by P. Shepherd and C. Dean.  Published by Oxford 
University Press, 2000.  
 
15. I Kurek, R Dulberger, P. Christou, A Breiman (1999). Studies on wheat prolyl isomerase in transgenic plants.  
In:  Plant Biotechnology and In Vitro Biology in the 21st Century - Proceedings of the IXth International 
Congress of the International Association of Plant Tissue Culture and Biotechnology, Jerusalem, Israel, 14 - 19 
June 1998.  Edited by A Altman, M Ziv (Faculty of Agriculture, Rehovot, The Hebrew University of Jerusalem, 
Israel) and S Izhar (Agricultural Research Organization, Bet Dagan, The Ministry of Agriculture, Israel).  
Published by Kluwer Academic Publishers. 
 
14. F Sala, A Arencibia, S Castiglione, P Christou, Y Zheng, Y Han (1999).  Molecular and field analysis of 
somaclonal variation in transgenic plants.  In:  Plant Biotechnology and In Vitro Biology in the 21st Century - 
Proceedings of the IXth International Congress of the International Association of Plant Tissue Culture and 
Biotechnology, Jerusalem, Israel, 14 - 19 June 1998.  Edited by A Altman, M Ziv (Faculty of Agriculture, 
Rehovot, The Hebrew University of Jerusalem, Israel) and S Izhar (Agricultural Research Organization, Bet 
Dagan, The Ministry of Agriculture, Israel).  Published by Kluwer Academic Publishers. 
 
13. P. Christou (1998) The utilisation of transgenic plants with resistance to pests and diseases in Developing 
Country agricultural systems. British Crop Protection Council Symposium Proceedings No 71: Biotechnology in 
Crop Protection: Facts and Fallacies. 
 
12. Paul Christou. Book Chapter - Crop engineering and the creation of novel foods.  VTT Symposium 177 - 
Biotechnology in the food chain - New tools and applications for future foods, pages 27-36.  Helsinki, Finland, 28 
- 30 January 1998. Edited by Kaisa Poutanen, VTT Biotechnology and Food Research. 
 
11. Christou P. (1998) Book Chapter: Cereals. In: Genetic Modification in the Food Industry: A strategy for food 
quality improvement. Edited by Sibel Roller and Susan Harlander. Published by Blackie Academic & 
Professional. 
 
10. Christou P. (1997) Maize Biotechnology: Recent Developments in Maize Transformation and Applications. 
The Proceedings of the XVIIth Conference on Genetics, Biotechnology and Breeding of Maize and Sorghum held 
at the Aristotelian University of Thessaloniki, Greece on October 20 - 25, 1996. A. Tsaftaris, Edt., Royal Soc. 
Chemistry. pp. 79-87. 
 
9. Christou, P., P. Vain, A. Kohli, M. Leech, J. Oard and S. Linscombe (1996). Evaluation of transgene stability, 
gene expression, and field performance of herbicide-resistant transgenic plants.  Proceedings of the 3rd 
International Rice Genetics Symposium, Manila, The Philippines. October 16-20, 1995. 
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8. Linscombe, S.D., Jodari, F., Christou, P., Braverman, M.P., Oard, J.H., Sanders, D.E. (1996) Potential for the 
use of transgenic rice for the control of Oryza sativa and other rice weeds. Proceedings of the Second 
International Weed Control Congress. Copenhagen p. 435-440. 
 
7. Christou, P. and Linscombe, S. (1995) Genetic transformation in crop improvement. Results and latest trends. 
Proceedings of an international symposiyum on the use of induced mutations and molecular techniques for crop 
improvement. IAEA, Vienna, Austria. pp.371-387. 
 
6. Christou, P. (1995). Transformation of soybean (Glycine max L.) through electric discharge particle 
acceleration. Springer Laboratory Handbook: Gene transfer to plants. I. Potrykus, Edt. pp. 147-151 
 
5. Christou, P. (1995). Particle Bombardment. Methods in Cell Biology 50: 375-382. Academic Press, Inc. 
 
4. Christou, P. (1994). In vitro methods of gene transfer to plant cells via particle bombardment. Plant Molecular 
Biology Manual  2nd Edition, Kluwer Acad. Publ. S.B. Gelvin and R.A Schilperoort Edts. A2 1-15. 
 
3. Christou, P. (1994). Particle Bombardment-Application to plants. In: Particle Bombardment Technology for 
Gene Transfer. Oxford University Press, New York, N.Y., USA. Yang and Christou Edts. 71-99. 
 
2. Christou, P., McCabe, D.E., Swain W.F., and Russell D.D. (1993) Legume transformation.  In Control of Plant 
Gene Expression (D.P.S. Verma, ed.) Telford Press, Caldwell, New Jersey pp.547-564 
 
1. Christou, P. (1991) Particle bombardment-mediated transformation of organized tissue and its impact on 
agricultural biotechnology.  Intl. Assoc. Plant Tissue Culture. 66:2-14 
 
 

C. PUBLICATIONS IN PEER REVIEWED JOURNALS 

 

286. O. Basallo, L. Perez, A. Lucido, A. Sorribas, A. Marin-Saguino, E. Vilaprinyo, P. Christou, T. 
Capell, R. Alves (2023). Changing terpenoid biosynthesis in rice through synthetic biology. Frontiers in 
Pant Sci 14  https://doi.org/10.3389/fpls.2023.1133299 
 
285. J. Muñoz-Basagoitia, F.L.L. Monteirob, L.R H. Krumpe, V. Armario-Najera, S.R. Shenoy, D. Perez-
Zsolta, H.J. Westgarth, G. Villorbina, L.M. Bomfim, D. Raïch-Regué, L. Nogueras, C.J. Henrich, M. 
Gallemí, F.R.R. Moreira, P. Torres, J. Wilson, M.D’ arc, S. Marfil, A. Laschuk Herlinger, E. Pradenas, 
L.M. Higa, M. Portero-Otin, B. Trinité, R.M. Twyman, T. Capell, A. Tanuri, J. Blanco, N. Izquierdo-
Useros, E.L. Rech, P. Christou, and B. R. O’Keefe (2023). Cyanovirin-N binds to select SARS-CoV-2 
spike oligosaccharides outside of the receptor binding domain and blocks infection by SARS-CoV-2.  
Proc Natl Acad Sci USA 120 (10) e2214561120 https://doi.org/10.1073/pnas.2214561120 
 

284. A. Saba-Mayoral, C. Rosa, G. Sobrino-Mengual, V. Armario-Najera, P. Christou and T. Capell 
(2023). Production of the SARS-CoV-2 receptor-binding domain in stably-transformed rice plants for 
developing country applications. Plant Biotechnol J. 21: 1094-1096 https://doi.org/10.1111/pbi.14023 

 

283. C. Baysal, S. Burén, W. He, X. Jiang, T. Capell, Luis M. Rubio and P. Christou (2022). Functional 
expression of the nitrogenase Fe protein in transgenic rice. Comm Biol 5, 1006 doi.org/10.1038/s42003-
022-03921-9  
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282. W. He, S. Burén, C. Baysal, X. Jiang, T. Capell, P. Christou and L. M. Rubio (2022). The 
nitrogenase cofactor maturase NifB isolated from transgenic rice is active in FeMo-co synthesis. ACS 
Synthetic Biology 11, 3028−3036 doi.org/10.1021/acssynbio.2c00194 

 
281. X. Huang, L. Morote, C. Zhu, O. Ahrazem, T. Capell, P. Christou and L. Gómez-Gómez 
(2022). The Biosynthesis of Non-Endogenous Apocarotenoids in Transgenic Nicotiana glauca. 
Metabolites 12, 575. 
 
280. A. Saba-Mayoral, L. Bassie, P. Christou and T. Capell (2022) Development of a facile genetic 
transformation system for the Spanish elite rice paella genotype Bomba. Transgen Res 31:325–340 
doi.org/10.1007/s11248-022-00303-z 
 
279. A. Schiermeyer, P. Cerda-Bennasser, T. Schmelter, X. Huang, P. Christou and S. Schillberg (2022). 
Rapid production of SaCas9 in plant-based cell-free lysate for activity testing. Biotechnol J. 17:2100564. 
 
278. L. Pérez, R. Alves, L. Perez-Fons, A. Albacete, G. Farré, E. Soto, E. Vilaprinyó, C. Martínez-
Andújar, O. Basallo, P. D. Fraser, V. Medina, C. Zhu, T. Capell, P. Christou (2022). Multilevel 
interactions between native and ectopic isoprenoid pathways affect global metabolism in rice. Transgen 
Res 31:249–268 https://doi.org/10.1007/s11248-022-00299-6 
 
277. O. Ahrazem, C. Zhu, X. Huang, A. Rubio-Moraga, T. Capell, P. Christou, L. Gómez-Gómez (2022). 
Metabolic engineering of crocin biosynthesis in Nicotiana species. Frontiers in Plant Sci 13: 861140 doi: 
10.3389/fpls.2022.861140 
 
276. V. Armario-Najera, A. Blanco-Perera, S. R. Shenoy, Y. Sun, S. Marfil, J. Muñoz-Basagoiti, D. Perez-
Zsolt, J. Blanco, N. Izquierdo-Useros, T. Capell, B. R. O’Keefe, P. Christou (2022). Physicochemical 
characterization of the recombinant lectin scytovirin and microbicidal activity of the SD1 domain 
produced in rice against HIV-1. Plant Cell Rep 41: 1013-1023

 
275. X. Jin, C. Baysal, M. Drapal, Y. Sheng, X. Huang, W. He, L. Shi, T. Capell, P.D. Fraser, P. Christou 
and C. Zhu (2021). The Coordinated Upregulated Expression of Genes Involved in MEP, Chlorophyll, 
Carotenoid and Tocopherol Pathways, Mirrored the Corresponding Metabolite Contents in Rice Leaves 
during De-Etiolation. Plants 10, 1456 doi.org/10.3390/plants10071456 
 
274. M. Lobato Gómez, X. Huang, D. Alvarez, W. He, C. Baysal, C. Zhu, V. Armario-Najera, A. Blanco 
Perera, P. Cerda Bennasser, A. Saba-Mayoral, G. Sobrino-Mengual, A. Vargheese, R. Abranches, I.A. 
Abreu, S. Balamurugan, R. Bock, J.F. Buyel, N.B da Cunha, H. Daniell, R. Faller, A. Folgado, I. 
Gowtham, Suvi T. Häkkinen, S. Kumar, R. Sathish Kumar, C. Lacorte, G.P. Lomonossoff, I.M. Luís, J. 
K.-C. Ma, K.A. McDonald, A. Murad, S. Nandi, B. O’Keef, K-M. Oksman-Caldentey, S. Parthiban, M. J. 
Paul, D. Ponndorf, E. Rech, J. C.M. Rodrigues, S. Ruf, S. Schillberg, J. Schwestka, P.S. Shah, R. Singh, 
E. Stoger, R.M. Twyman, I.P. Varghese, G.R. Vianna, G. Webster, R.H.P. Wilbers, T. Capell, P. Christou 
2021. Contributions of the international plant science community to the fight against human infectious 
diseases – part 1: epidemic and pandemic diseases. Plant Biotechnol J 19: 1901-1920 
 
273. W. He, C. Baysal, M. Lobato Gómez, X. Huang, D. Alvarez, C. Zhu, V. Armario-Najera, A. Blanco 
Perera, P. Cerda Bennasser, A. Saba-Mayoral, G. Sobrino-Mengual, A. Vargheese, R. Abranches, I.A. 
Abreu, S. Balamurugan, R. Bock, J.F. Buyel, N.B. da Cunha, H. Daniell, R. Faller, A. Folgado, I. 
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Gowtham, Suvi T. Häkkinen, S. Kumar, R. Sathish Kumar, C. Lacorte, G.P. Lomonossoff, I.M. Luís, J. 
K.-C. Ma, K.A. McDonald, A. Murad, S. Nandi, B. O’Keef, S. Parthiban, M.J. Paul, D. Ponndorf, E. 
Rech, J. C.M. Rodrigues, S. Ruf, S. Schillberg, J. Schwestka, P.S. Shah, R. Singh, E. Stoger, R.M. 
Twyman, I.P. Varghese, G.R. Vianna, G. Webster, R.H.P. Wilbers, P. Christou, K-M. Oksman-Caldentey, 
T. Capell 2021. Contributions of the international plant science community to the fight against infectious 
diseases in humans – part 2: affordable drugs in edible plants for endemic and re-emerging diseases. Plant 
Biotechnol J. 19: 1921-1936.  
 
272. M. Lobato-Gómez, S. Hewitt, T. Capell, P. Christou, A. Dhingra, P.S. Girón-Calva (2021). 
Transgenic and genome edited fruits: background, constraints, benefits and commercial opportunities. 
Hort Res 8: 166 doi.org/10.1038/s41438-021-00601-3 
 
 
271. P. Christou, A. Dhingra, I.H. Slamet-Loedin, M. Oliveira, S. Chakraborty, J. Buyel, E. Stoger, S. 
Schillberg, D. Orzaez, H. Quemada (2021). Genome Editing in Plants. Trangen Res (Special issue on 
Genome Editing 30: 317-320) https://doi.org/10.1007/s11248-021-00268-5  
 

270. J.M. Matres, J. Hilscher, A. Datta, V. Armario-Nájera, C. Baysal, W. He, X. Huang, C. Zhu, R.V. 
Kamran, K. R Trijatmiko, T. Capell, P. Christou, E. Stoger, I. Slamet-Loedin (2021). Genome Editing in 
cereal Crops. Trangen Res (Special issue on Genome Editing) 30:461-498 https://doi.org/10.1007/s11248-
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Fernández and A. Álvarez-Fernández. 2018. Iron and zinc in the embryo and endosperm of rice (Oryza 
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vitro Plant Cell Reports 35: 1309-1319 
 
227. E Vamvaka, K Ramessar, A Evans, BR O’Keefe, RJ Shattock, P Christou P, T Capell T (2016). Rice 
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216.  M. Decourcelle, L. Perez-Fons, S. Baulande, S. Steiger , L. Couvelard, S. Hem, C. Zhu, T. Capell, P. Christou, 
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87. X. Fu, D.E. Richards. N.P. Harberd, P. Christou (2000) Dwarfism and reduced responses to gibberellic acid in 
transgenic rice plants expressing the Arabidopsis GAI gene, and the dominant negative allele gai Rice Genetics 
Newsletter Vol. 17  Edited by Y. Sano, G.S. Khush and R. Wu.  A Publication of Rice Genetics Cooperative, 
December 2000.  
 
86. A. Kohli, J. Xong, R. Greco, P. Christou, A. Pereira (2000) Tagged Transcriptome Display (TTD): using Ac 
elements to identify transcribed sequences in indica rice Rice Genetics Newsletter Vol. 17 Edited by Y. Sano, 
G.S. Khush and R. Wu.  A Publication of Rice Genetics Cooperative, December 2000.  
 
85. Ludovic Bassie, Matthieu Noury, Jean Pierre Wisniewski, Lola Topsom, Paul Christou and Teresa Capell 
(2000) Transgenic cell lines as a useful tool to study the biochemistry of down-regulation of an endogenous rice 
gene using a heterologous diamine-oxidase cDNA. Plant Physiology and Biochemistry 38: 729-737. 
 
84. G. Mazithulela, D. Sudhakar, T. Heckel, L. Mehlo, P. Christou, J.W. Davies, M.I. Boulton (2000) The maize 
streak virus coat protein transcription unit exhibits tissue-specific expression in transgenic rice.  Plant Science 
155: 21-29. 
 
83. Leo A. H. Zeef, Paul Christou and Mark J. Leech (2000) Transformation of the tropane alkaloid-producing 
medicinal plant Hyoscyamus muticus using particle bombardment. Transgenic Research 9: 163-168. 
 
82. Xavier Foissac, Nguyen Thi Loc, Paul Christou, Angharad M R Gatehouse, John A Gatehouse (2000) 
Resistance to green leafhopper (Nephotettix virescens) and brown planthopper (Nilaparvata lugens) in transgenic 
rice expressing snowdrop lectin (Galanthus nivalis agglutinin; GNA). Journal of Insect Physiology 46: 573-583. 
 
81. P. Tinjuangjun, N. T. Loc, A. M. R. Gatehouse, J. A. Gatehouse and P. Christou (2000) Enhanced insect 
resistance in Thai rice varieties generated by particle bombardment.  Molecular Breeding 6: 391-399. 
 
80. T. Capell, L. Bassie, L. Topsom, E. Hitchin and P. Christou (2000) Simultaneous reduction of the activity of 
two related enzymes, involved in early steps of the polyamine biosynthetic pathway, by a single antisense cDNA 
in transgenic rice.  Molecular and General Genetics 264: 470-476. 
 

Corteva Exhibit 2012 - Page 103 of 152
Inari v. Corteva - PGR2023-00022



 

 24 

79. Matthieu Noury, Ludovic Bassie, Olivia Lepri, Isaac Kurek, Paul Christou and Teresa Capell (2000) A 
transgenic rice cell lineage expressing the oat arginine decarboxylase (adc) cDNA constitutively accumulates 
putrescine in callus and seeds but not in vegetative tissues.  Plant Molecular Biology 43: 537-544. 
 
78. Yolande Perrin, Carmen Vaquero, Ian Gerrard, Markus Sack, Jürgen Drossard, Eva Stöger, Paul Christou & 
Rainer Fischer (2000) Transgenic pea seeds as bioreactors for the production of a single chain Fv fragment 
(scFV) antibody used in cancer diagnosis and therapy.  Molecular Breeding 6: 345-352. 
 
77. Ludovic Bassie, Matthieu Noury, Olivia Lepri, Thomas Lahaye, Paul Christou and Teresa Capell  (2000) 
Promoter strength influences polyamine metabolism and morphogenic capacity in transgenic rice tissues 
expressing the oat adc cDNA constitutively.  Transgenic Research 9:  33-42. 
 
76. Xiangdong Fu, Le Tan Duc, Stefania Fontana, Bui Ba Bong, Porntip Tinjuangjun, Duraialagaraja Sudhakar, 
Richard M Twyman, Paul Christou and Ajay Kohli (2000) Linear transgene constructs lacking vector backbone 
sequences generate low-copy-number transgenic plants with simple integration patterns.  Transgenic Research 9: 
11-19. 
 
75. P. Tinjuangjun, S.B. Maqbool, D. Gahakwa, L. Mehlo, D. Sudhakar, T.N. Loc, A. Kohli, A.M.R. Gatehouse, 
J.A. Gatehouse and P. Christou.  Pyramiding agronomic traits in transgenic plants.  Rice Genetics Newsletter Vol. 
16, 128-131.  Edited by Y. Sano, G.S. Khush and R. Wu.  A Publication of Rice Genetics Cooperative, December 
1999. 
 
74. X. Fu, A. Kohli, R.M. Twyman and P. Christou.  Differential concurrent transgene silencing associated with 
distinct types of nonspreading cytosine methylation.  Rice Genetics Newsletter Vol. 16, 131-135.  Edited by Y. 
Sano, G.S. Khush and R. Wu.  A Publication of Rice Genetics Cooperative, December 1999. 
 
73. A. Kohli, X. Fu, R.M. Twyman and P. Christou.  Transgene integration, organization and expression.  Rice 
Genetics Newsletter Vol. 16, 135-138.  Edited by Y. Sano, G.S. Khush and R. Wu.  A Publication of Rice 
Genetics Cooperative, December 1999. 
 
72. E. Stöger, C. Vaquero, E. Torres, M. Sack, L. Nicholson, J. Drossard, S. Williams, D. Keen, Y. Perrin, R. 
Fischer and P. Christou.  Producing valuable pharmaceutical molecules in rice.  Rice Genetics Newsletter Vol. 16, 
138-140.  Edited by Y. Sano, G.S. Khush and R. Wu.  A Publication of Rice Genetics Cooperative, December 
1999. 
 
71. T. Capell, O. Lepri, P. Hang, L. Bassie, N. Nogueira, G. El-Hussieny, J. Newman and P. Christou.  
Modulation of Polyamine biosynthesis in rice by constitutive expression of oat adc cDNA.  Rice Genetics 
Newsletter Vol. 16, 140-143.  Edited by Y. Sano, G.S. Khush and R. Wu.  A Publication of Rice Genetics 
Cooperative, December 1999. 
 
70. Esperanza Torres, Carmen Vaquero, Liz Nicholson, Markus Sack, Eva Stöger, Jürgen Drossard, Paul 
Christou, Rainer Fischer and Yolande Perrin (1999) Rice cell culture as an alternative production system for 
functional diagnostic and therapeutic antibodies.  Transgenic Research 8: 441-449. 
 
69. Eva Stoger, Carmen Vaquero, Esperanza Torres, Markus Sack, Liz Nicholson, Jürgen Drossard, Sarah 
Williams, Duncan Keen, Yolande Perrin, Paul Christou and Rainer Fischer (2000) Cereal crops as viable 
production and storage systems for pharmaceutical scFv antibodies.  Plant Molecular Biology 42: 583-590. 
 
68. Daphrose Gahakwa, Shahina Bano Maqbool, Xiangdong Fu, Duraialagaraja Sudhakar, Paul Christou, Ajay 
Kohli (2000) Transgenic rice as a system to study the stability of transgene expression: multiple heterologous 
transgenes show similar behaviour in diverse genetic backgrounds.   Theoretical and Applied Genetics 101: 388-
399. 
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67. Xiangdong Fu, Ajay Kohli, Richard M. Twyman and Paul Christou (2000) Alternative silencing effects 
involve distinct types of non-spreading cytosine methylation at a three-gene single-copy transgenic locus in rice.  
Molecular and General Genetics 263: 106-118 
 
66. Jinrong Peng, Donald E. Richards, Nigel M. Hartley, George P. Murphy, Katrien M. Devos, John E. Flintham, 
James Beales, Lesley J. Fish, Anthony J. Worland, Fatima Pelica, Duraialagaraja Sudhakar, Paul Christou, John 
W. Snape, Michael D. Gale and Nicholas P. Harberd (1999)  Green revolution' genes encode mutant gibberellin 
response modulators.  Nature 400: 256-261. 
 
65. Philippe Vain, Barbara Worland, Ajay Kohli, John W Snape, Paul Christou, George C Allen and William F 
Thompson (1999) Matrix attachment regions increase transgene expression levels and stability in transgenic rice 
plants and their progeny.  The Plant Journal 18: 233-242. 
 
64. Shahina Bano Maqbool and Paul Christou (1999) Multiple traits of agronomic importance in transgenic indica 
rice plants: analysis of transgene integration patterns, expression levels and stability.  Molecular Breeding 5: 471-
480. 
 
63. Kexuan Tang, Porntip Tinjuangjun, Yanan Xu, Xiaofen Sun, John A Gatehouse, Pamela C Ronald, Huaxiong 
Qi, Xinggui Lu, Paul Christou and Ajay Kohli (1999) Particle bombardment-mediated co-transformation of elite 
Chinese rice cultivars with genes conferring resistance to bacterial blight and sap sucking insect pests.  Planta 
208: 552-563. 
 
62. Ajay Kohli, Daphrose Gahakwa, Philippe Vain, David A Laurie, Paul Christou (1999) Transgene expression 
in rice engineered through particle bombardment: molecular factors controlling stable expression and transgene 
silencing.  Planta 208: 88-97. 
 
61. Ajay Kohli, Simon Griffiths, Natalia Palacios, Richard M Twyman, Philippe Vain, David A Laurie and Paul 
Christou (1999) Molecular characterization of transforming plasmid rearrangements in transgenic rice reveals a 
recombination hotspot in the CaMV 35S promoter and confirms the predominance of microhomology-mediated 
recombination.  The Plant Journal 17: 591-601. 
 
60. Eva Stöger, Sarah Williams, Paul Christou, Rachel E. Down and John A. Gatehouse (1999) Expression of the 
insecticidal lectin from snowdrop (Galanthus nivalis agglutinin; GNA) in transgenic wheat plants: effects on 
predation by the grain aphid Sitobion avenae.  Molecular Breeding 5: 65-73 
 
59. Eva Stöger, Sarah Williams, Duncan Keen and Paul Christou (1999) Constitutive versus seed specific 
expression in transgenic wheat: temporal and spatial control.  Transgenic Research 8: 73-82. 
 
58. Eva Stöger, Sarah Williams, Duncan Keen and Paul Christou (1999) Molecular characteristics of transgenic 
wheat and the effect on transgene expression.  Transgenic Research 7: 463-471. 
 
57. Frédérique Hilliou, Paul Christou and Mark J. Leech. 1999.  Development of an efficient transformation 
system for Catharanthus roseus cell cultures using particle bombardment' Plant Science 140: 179-188. 
 
56. Ghulam Kadir A. Parveez and Paul Christou (1998) Biolistic-Mediated DNA Delivery and Isolation of 
Transgenic Oil Palm (Elaeis guineensis Jacq.) Embryogenic Callus Cultures.  Journal of Oil Palm Research 10: 
29-38. 
 
55. Shahina Bano Maqbool, T. Husnain, S. Riazuddin, L. Masson and P. Christou (1998) Effective control of 
yellow stem borer and rice leaf folder in transgenic rice indica varieties Basmati 370 and M 7 using the novel  -
endotoxin cry2A Bacillus thuringiensis gene.  Molecular Breeding 4: 501-507. 
 
54. M. Valdez, J.L. Cabrera-Ponce, D. Sudhakar, L. Herrera-Estrella and P. Christou (1998) Transgenic Central 
American, West African and Asian Elite Rice Varieties Resulting from Particle Bombardment of Foreign DNA 
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into Mature Seed-derived Explants Utilizing Three Different Bombardment Devices.  Annals of Botany 82: 795-
801. 
 
53. Mark J. Leech, Kathy May, Didier Hallard, Robert Verpoorte, Vincenzo De Luca and Paul Christou (1998) 
Expression of two consecutive genes of a secondary metabolic pathway in transgenic tobacco: molecular diversity 
influences levels of expression and product accumulation.  Plant Molecular Biology 38: 765-774. 
 
52. Duraialagaraja Sudhakar, Xiangdong Fu, Eva Stöger, Sarah Williams, Jacqui Spence, David P. Brown, 
Muthusamy Bharathi, John A. Gatehouse and Paul Christou (1998) Expression and immunolocalization of the 
snowdrop lectin, GNA in transgenic rice plants.  Transgenic Research 7: 371-378. 
 
51. Duraialagaraja Sudhakar, Le Tan Duc, Bui Ba Bong, Porntip Tinjuangjun, Shahina Bano Maqbool, Marta 
Valdez, Richard Jefferson and Paul Christou (1998) An efficient rice transformation system utilizing mature seed-
derived explants and a portable, inexpensive particle bombardment device.  Transgenic Research 7: 289-294. 
 
50. K.V. Rao, Keerti S. Rathore, Thomas K. Hodges, X. Fu, Eva Stöger, D. Sudhakar, Sarah Williams, Paul 
Christou, M. Bharathi, David P. Brown, Kevin S. Powell, Jacqui Spence, Angharad M.R. Gatehouse and John A. 
Gatehouse (1998) Expression of snowdrop lectin (GNA) in transgenic rice plants confers resistance to rice brown 
planthopper.  The Plant Journal 15: 469-477. 
 
49. T. Capell, C. Escobar, H. Liu, D. Burtin, O. Lepri and P. Christou (1998) Over-expression of the oat arginine 
decarboxylase cDNA in transgenic rice (Oryza sativa L.) affects normal development patterns in vitro and results 
in putrescine accumulation in transgenic plants. Theoretical and Applied Genetics 97: 246-254. 
 
48. Ajay Kohli, Mark Leech, Philippe Vain, David A. Laurie and Paul Christou (1998) Transgene organization in 
rice engineered through direct DNA transfer supports a two-phase integration mechanism mediated by the 
establishment of integration hot-spots.  Proc. Natl. Acad. Sci. USA 95: 7203-7208. 
 
47. Ariel Arencibia, Eugenio Gentinetta, Elena Cuzzoni, Stefano Castiglione, Ajay Kohli, Philippe Vain, Mark 
Leech, Paul Christou and Francesco Sala (1998) Molecular analysis of the genome of transgenic rice (Oryza 
sativa L.) plants produced via particle bombardment or intact cell electroporation.  Molecular Breeding 4: 99-109. 
 
46. Vain, P., Worland, B., Clarke, M.C., Richard, G., Beavis, M., Liu, H., Kohli, A., Leech, M., Snape, J., 
Christou, P. and Atkinson, H. (1998) Expression of an engineered cysteine proteinase inhibitor (Oryzacystatin-I 
D86) for nematode resistance in transgenic rice plants.  Theoretical and Applied Genetics 96: 266-271. 
 
45. Vain, P., Worland, B., Kohli, A., Snape, J., Christou, P. (1998)  The green fluorescent protein (GFP) as a vital 
screenable marker in rice transformation.  Theoretical and Applied Genetics 96: 164-169. 
 
44. Vain P., Worland B., Clarke M., Beavis M., Kohli A., Leech M., Snape J., Christou P. and Atkinson H. (1997) 
Expression of an engineered cysteine proteinase inhibitor (Oryza cystatin-I 86) in transgenic rice plants.  Int. Rice 
Res. Notes 22, No. 1, 9-10. 
 
43. Christou, P. (1997) Biotechnology applied to grain legumes.  Field Crops Research 53: 83-97 
 
42. Christou, P. (1997) Rice transformation: bombardment. Plant Molecular Biology 35: 197-203. 
 
41. Christou, P. (1996) Transformation technology. Trends in Plant Sciences 1: 423-431 
 
40. J.H. Oard, S.D. Linscombe, M.P. Braverman, F. Jodari, D.C. Blouin, M. Leech, A. Kholi, P. Vain and P. 
Christou (1996) Development, Field Evaluation and Agronomic Performance of Transgenic Herbicide Resistant 
Rice. Molecular Breeding 2: 359-368. 
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39. Christou, P. (1996) Electric discharge particle Acceleration technology for the creation of transgenic plants 
with altered characteristics. Field Crops Research 45: 143-151. 
 
38. Christou, P. (1995) Strategies for variety-independent genetic transformation of important cereals, legumes 
and woody species utilizing particle bombardment. Euphytica 85: 13-27. 
 
37. Christou, P. and Ford, T. (1995) Recovery of chimeric rice plants from dry seed using electric discharge 
particle acceleration. Annals of Botany 75: 449-454.  
 
36. Clough, R.C., Casal, J.J., Jordan, E.T., Christou, P., Vierstra, R.D. (1995). Expression of functional oat 
phytochrome A in Transgenic rice. Plant Physiol. 109: 1039-1045. 
 
35. Christou, P. and Ford, T.L. (1995) Parameters influencing stable transformation of rice embryonic tissue and 
recovery of transgenic plants using electric discharge particle acceleration. Annals of Botany 75:407-413. 
 
34. Christou, P., Ford, T.L. and Kofron, M. (1995). The impact of selection parameters on the phenotype and 
genotype of transgenic rice callus and plants. Transgenic Research 4:44-51. 
 
33. Cooley, J., Ford, T.L. and Christou, P. (1995). Molecular and genetic characterization of elite transgenic rice 
plants produced by electric-discharge particle acceleration. Theor. Appl. Genet. 90: 97-104. 
 
32. Christou, P. (1994). Genetic Engineering of crop legumes and cereals - Current status and recent advances. 
Agro-Food-Industry, Hi-Tech. March/April 17-27, 1994. 
 
31. Christou, P. (1994). The Biotechnology of crop legumes and cereals - Current status and recent advances. 
Agro-Food-Industry, Hi-Tech. March/April 17-27, 1994. 
 
30. Christou, P. (1994). The Biotechnology of Crop Legumes. Euphytica. 74: 165-185  
 
29. McCabe, D.E. and Christou, P. (1993). Direct DNA transfer using Electric Discharge Particle Acceleration 
(ACCELL technology). Plant Cell, Tissue and Organ Culture 33: 227-236. 
 
28. Christou, P. (1993). Philosophy and practice of variety-independent gene transfer into recalcitrant crops. In 
Vitro Cellular and Dev. Biol. 29p: 119-124. 
 
27. Christou, P. (1993). Particle Gun-Mediated Transformation. Current Opinion in Biotechnology 4: 135-141 
 
26. Christou, P. and McCabe, D.E. (1992). Particle gun transformation of crop plants using electric discharge 
(ACCELLTM) technology. Plant Genome Newsletter (Probe) 2: 17-19 
 
25. Christou, P., Ford, T.L. and Kofron, M. (1992) Rice Genetic Engineering: a Review. Trends in Biotechnology 
10: 239-246 
 
24. Christou, P. and Timmins, J. (1992). Commercial Process for the Generation of Transgenic Rice Plants 
Utilizing ACCELLTM Technology. AgBiotech News and Information 4: 159-163. 
 
23. Christou, P. (1992) Transformation of recalcitrant agronomic crops by particle bombardment.  Review. Plant 
J. Cell Mol. Biol. 2: 275-281. 
 
22. Christou, P. and McCabe, D.E. (1992) Relationships between the transforming phenotype and germline 
transformation events in transgenic soybean (G. max) R0 plants. Plant J. 2: 283-290. 
 
21. Christou, P., Ford T.L. and Kofron, M. (1991) Genotype-independent stable transformation of rice (Oryza 
sativa) plants. Bio/Technology 9: 957-962. 

Corteva Exhibit 2012 - Page 107 of 152
Inari v. Corteva - PGR2023-00022



 

 28 

 
20. Christou, P. (1991) From crown gall to field testing:  Historical review of soybean transformation.  Soybean 
Genetics Newsletter 18: 201-209. 
 
19. Yang, N.S. and Christou, P. (1990) Cell type expression of the CaMV 35S-GUS gene in transgenic soybean 
plants. Dev. Genetics 11: 289-293. 
 
18. Christou, P., McCabe, D.E., Martinell, B.J. and Swain, W.F. (1990) Soybean genetic engineering -
Development of a commercial process for the production of transgenic G. max plants from elite cultivars. Trends 
in Biotechnology 8: 145-151. 
 
17. Christou, P. (1990) Morphological description of transgenic soybean (G. max) chimeras created by the 
delivery, integration and expression of foreign DNA using electric discharge particle acceleration.  Ann. Botany 
66: 379-386. 
 
16. Christou, P. (1990) Soybean transformation by electric discharge particle acceleration.  Physiologia Plantarum 
79: 210-213. 
 
15. Christou, P. and Swain, W.F. (1990) Co-transformation frequencies of foreign genes in soybean tissues.  
Theoretical Applied Genetics 79: 337-341. 
 
14. Christou, P., Swain, W.F., Yang N.S. and McCabe, D.E. (1989) Inheritance and expression of foreign genes in 
transgenic soybean plants. Proc. Natl. Acad. Sci. U.S.A. 86: 7500-7504. 
 
13. Christou, P. and Yang, N.S. (1989) Developmental aspects of soybean somatic embryogenesis.  Ann. Botany 
64: 25-234. 
 
12. Christou, P. and Barton, K.A. (1989) Cytokinin antagonist activity of substituted phenethylamines in plant 
cell culture. Plant Physiol. 89: 564-568. 
 
11. McCabe, D.E., Swain, W.F., Martinell, B.J. and Christou, P. (1988) Stable transformation of soybean 
(Glycine max) by particle acceleration. Bio/Technology 6: 923-926. 
 
10. Christou, P. (1988) Habituation of in vitro soybean cultures. Plant Physiol. 88: 809-812. 
 
9. Christou, P., McCabe, D.E. and Swain, W.F. (1988) Stable transformation of soybean callus by DNA-coated 
gold particles. Plant Physiol. 87: 671-674. 
 
8. Christou, P., Murphy, J.E. and Swain, W.F. (1987) Stable transformation of soybean callus by electroporation 
and root formation from transformed callus. Proc. Natl. Acad. Sci. U.S.A. 84: 3962-3966. 
 
7. Yang, N.S., Platt, S.G. and Christou, P. (1987) Detection of opines by colorimetric assay.  Anal. Biochem. 160: 
342-345. 
 
6. Christou, P., Platt, S.G. and Ackerman, M.C. (1986) Opine synthesis in wild-type callus and plant tissue. Plant 
Physiol. 82: 218-221. 
 
5. Christou, P., Miller, K.D. and Paau, A. (1985) Chemical conversion of aflatoxin B1 to M1.  Phytochemistry 
933-935. 
 
4. Banthorpe, D.V., Christou, P., Pink, C.R. and Watson, D.G. (1983) Metabolism of linaloyl, neryl and geranyl 
pyrophosphates in Artemisia annua. Phytochemistry 2465-2468. 
 
3. Banthorpe, D.V. and Christou, P. (1981). Syntheses of two naturally occurring monoterpenes with the 
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santolinyl skeleton. J. Chem. Soc. (UK) 105-108. 
 
2. Banthorpe, D.V. and Christou, P. (1979) On the structure of a novel ether from Artemisia tridentata.  
Phytochemistry 660-667. 
 
1. Christou, P. (1979) The use of mono and sesquiterpenes in the perfumery and flavoring industries.  Science 
Chelsea (UK) 22-24. 
 

 

D. POPULAR ARTICLES AND OTHER PUBLICATIONS 

Paul Christou (1999) GM CROPS: environmental angel, consumer devil?  Helix, September 1999, p. 6-8. 

Christou P, Capell T, Bassie L, Zhu C, Naqvi S, Peremarti A, Ramessar K, Gomez S, Dashevskaya S, Yuan D, 
Sabalza M, Farre G, Rivera SM, Miralpeix B (2011) Canviar el gens per millorar el món. La ciencia al servei de 
la humanitat. Pagès Editors ISBN 978-84-9975-143-6 pp 199 
 

 

ISSUED PATENTS 

1.  C. Zhu, S Naqvi, T.Capell and P. Christou Method for Creating a Combinatorial Population of 
Transgenic Plants Expressing and Accumulating a Diversity of Valuable Metabolites.  ES200800121 
(Spanish patent issued) 

2. C. N. Burch, J. A. Moreno, E. Angulo, P. Christou.  MÉTODO DE TRATAMIENTO DE 
COCCIDIOSIS ES P201430840 (Spanish patent) 

3. P. Christou, D.E. McCabe, W.F. Swain and B.J. Martinell 

 Particle-mediated transformation of soybean plants and lines 
 United States Patent No. 5,015,580 
 Date of Issue May 14, 1991 

4. P. Christou, D.E. McCabe, W.F. Swain and B.J. Martinell 
 Particle-mediated transformation of soybean plants and lines 
 European Patent No. 88306613.6 
 Date: July 20, 1988 

5. Christou, P., T.L. Ford, M. Kofron 
 Method of creating a transformed rice plant 
 International Patent WO 92/20809 
 Date November 26, 1992 

6. Christou, P. and McCabe D.  
 Plant Transformation process with early identification of germline  
 transformation events 
 European Patent Application No: 0444882A2. Date: April, 9, 1991 

7. Christou, P and McCabe, D. 
 Plant Transformation process with early identification of germline  
 transformation events 
 US Patent Number 5,503,998. 
 April 2, 1996.  

8. P Christou and L Mehlo 

Corteva Exhibit 2012 - Page 109 of 152
Inari v. Corteva - PGR2023-00022



 

 30 

………    Insecticidal fusions 
………   EP1173591 
               July 2007 

9. P Christou and L Mehlo 
………    Insecticidal fusions 
………   AU777669 
               May 30, 2005 
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TALKS AND LECTURES 

 

A. INVITED LECTURES 

203. Christou P (2023) From single transgenes to pathway engineering and genome editing: A 
personal account of plant tissue culture and genetic engineering from 1980 to 2023 and beyond. 
XV Reunión de la Sociedad Española de Cultivo In Vitro de Tejidos Vegetales. 6-8 September, 
Lleida, Spain. Plenary Inaugural conference lecture. 

 

202. P. Christou. Candidate vaccines/diagnostic reagents and recombinant antiviral lectins 
against HIV and SARS-CoV-2 produced in engineered plants –Current status, recent 
breakthroughs and perspectives.  Annual General Scientific Meeting. IPK, Gatersleben, 
Germany (Virtual) June 16, 2021. Invited Keynote lecture 
  
201. P. Christou Forty years of plant biotechnology 1981-2021. UCLM, Botanical Institute, 
Albacete, Spain. July 18, 2021. Invited Keynote lecture 
 
200. P. Christou. Dissecting starch metabolism in rice and generation of specialty rices through 
genome editing. International Symposium on Rice Functional Genomics BCN November 2-4, 
2021 Invited plenary lecture 
 
199. P. Christou. Plant Biotechnology for better health and nutrition. Universidad Autónoma Madrid 
November 22, 2020. Biotechnology of Photosynthetic Organisms, Closing lecture 
 
198. P. Christou, Applications of plant biotechnology in human and animal health and nutrition. Univ 
of Barcelona, Biotechnological Applications (Facultat de Farmàcia i Ciències de l'Alimentació, UB). 
November 10, 2021. Invited lecture 
 
197. P. Christou. Dissecting starch metabolism in rice and generation of specialty rices through 
genome editing. International Symposium on Rice Functional Genomics BCN November2-4, 2021 
(Plenary lecture) 
 
196. V. Aramario-Najera, T. Capell, P. Christou. Rice as a platform for the production of 
antibodies and vaccines against SARS-CoV-2. International Symposium on Rice Functional 
Genomics  BCN November 2-4, 2021 (Session lecture) 
 
195. L.M. Rubio, S. Burén, C. Baysal, W. He, X. Jiang, T. Capell, and P. Christou Expression of nif genes 
in rice. 14th European Nitrogen Fixation Conference September 23, 2021. Invited Lecture  
 
194. Á. Eseverri, G. López-Torrejón, X. Jiang, S. Burén, C. Baysal, V. Medina, T. Capell, P. Christou, L. 
M. Rubio and E. Caro. Optimization of the production of active Nitrogenase Fe protein in the chloroplasts 
of tobacco and rice. 14th European Nitrogen Fixation Conference September 23, 2021. Session Lecture 
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193. Candidate vaccines/diagnostic reagents and recombinant antiviral lectins against HIV and SARS-
CoV-2 produced in engineered plants –Current status, recent breakthroughs and perspectives. IPK,  
Gatersleben, Germany. June 16, 2021. Invited lecture (virtual) 

192. Forty years of plant biotechnology1981-2021. UCLM, Botanical Institute, Albacete, Spain July 8, 
2021. Invited lecture (in person) 
 
191. The creation of plant biotechnology prototypes and products for human and animal health and 
nutrition Universidad Autónoma Madrid November 17, 2020. Invited lecture 
 
190. Innovation through biotechnology for human and animal health and nutrition. Univ of Barcelona, 
October 29, 2020 Invited lecture (virtual) 
 
189. Of GMOs and Men. Opening lecture for the inauguration of the Food Biotechnology Master 
(BIOTECAL) 2019-2020, University of Girona, Spain January 31, 2020. Invited lecture. 
 
188. Cereal endosperm as a facile platform for complex metabolic engineering. Symposium on Small 
Molecules in Plant Research: Chemistry and Biology Come Together, Valencia, Spain, December 10-11 
2019. Invited lecture 
 
187. Third generation plant biotechnology products to address the Food-Feed-Nutrition-Health nexus. 
Cost Action “European network to advance carotenoid research and applications in agro-food and health” 
(EUROCAROTEN)” 26-28 of November 2019, Limassol, Cyprus. Keynote opening lecture 
 
186. From genes to products: metabolic engineering and synthetic biology for the creation of plant 
biotechnology products for human and animal health and nutrition Universidad Autónoma Madrid 
November 18, 2019. Invited lecture  
 
185. Plant Biotechnology: From 1980 to 2060. Future prospects and constraints for the next 50 years. 
Mediterranean Agronomic Institute of Zaragoza (IAMZ) of the International Centre for Advanced 
Mediterranean Agronomic Studies (CIHEAM). June 10, 2019. Invited lecture 
 

184. Targeted interventions to modulate and extend terpenoid metabolism in the cereal endosperm. Inst de 
Biol Molecular y Cellular de Plantas IBMCP, May 31, 2019, Valencia, Spain  

183. Genome editing in rice for  the creation of useful mutant phenotypes. The Weizmann Inst Israel May 
23rd 2019. Invited seminar in the department of Plant and Evironmental sciences, Rehovot, Israel. 

 

182. Redirection of terpenoid metabolism in rice through targeted interventions: Plant Biotechnology – 
Genomics and Genome Editing” Tel Aviv University May 20th 2019. In memory of Prof. Zahir Eyal. 
Invited lecture 
 
181.  Traveling through the genes-products nexus: How fundamental science investigations can be 
translated to potential products for human and animal health and nutrition. Universidad Autónoma Madrid 
November 20, 2018. Invited lecture  
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180. Biofortified staple crops through metabolic engineering and synthetic biology strategies. Mini-
symposium: Plant Biotechnology in the 21st Century, Opportunities and Challenges. Universidad 
Internacional Menendez Pelayo & Centro de Investigationes Biologicas (CIB) Madrid, October 29, 2018. 
Invited lecture. 
 
179. From genes to products: metabolic engineering and synthetic biology for the creation of plant 
biotechnology products for human and animal health and nutrition. Universitat Autònoma de Barcelona. 
October 10, 2018. Invited lecture. 

178. Metabolic engineering through synthetic biology in cereals. Jaques Monod Conference. First 
International Plant Systems Biology Meeting, Roscoff, France, September, 2018. Invited lecture 

177. Engineering natural products in plants for enhanced nutrition; 43rd FEBS Congress, Prague, The 
Czech Republic, July, 2018. Invited lecture 
 
176. Engineering cereal crops for better health and nutrition Society for Experimental Biology Annual 
Meeting, Florence, Italy, July, 2018, Invited lecture. 
 
175. From genes to products: A plant biotechnology product portfolio for human and animal health and 
nutrition. 3rd ISPMF Congress-International Society of Plant Molecular Farming, Helsinki, Finland. June 
11-14, 2018,Invited Keynote lecture. 
 

174. Thirty five years of plant biotechnology-Personal reflections and the importance of diversity. Second 
Pioneer Symposium “Diversity in Agriculture: Faces of Plant Breeding” Washington State University, 
Pullman, WA, USA, March 30th, 2018.  (Invited lecture)   

 
173. P. Christou. Development of plant biotechnology prototype products for human and animal health 
and nutrition. Washington State University, Pullman, WA, USA, March 28, 2018 (Invited lecture)   
 
172. High carotenoid cereals: A plant biotechnology product portfolio for human and animal health and 
nutrition. German Plant Breeding Conference: Leveraging the value of genomic information. 
Wernigerode, Germany March 1, 2018 (Invited Keynote lecture)  
 

171. Metabolic Engineering, synthetic biology and novel variability in plants for industrial applications. 
Biotechnology Master at Universidad Autónoma Madrid November 21, 2017 

 

170. Re-wiring plant genetic circuits– Modulating the cereal carotenoid pathway as a paradigm shift from 
metabolic engineering to synthetic biology in plants. Reunión Nacional sobre CAROTENOIDES en 
Microorganismos, Plantas, Alimentación y Salud. 16th November 2017 (Conference opening Keynote 
lecture) 

 

169. Re-wiring plant genetic circuits– a paradigm shift from metabolic engineering to synthetic biology in 
plants Technical Conference of International Council of Academies of Engineering and Technological 
Sciences (CAETS) Madrid 14 -15th November 2017. Invited plenary leture. 
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168. Synthetic biology and metabolic engineering for the creation of complex novel plant phenotypes 
Univ Bordeaux-INRA, Bordeaux, France October 13, 2017 Invited seminar. 

 

167. High carotenoid corn: A plant biotechnology product portfolio for human and animal health and 
nutrition. XXII Reunion de la Sociedad Española de Fisiología Vegetal, Barcelona, June 28 2017. Keynote 
plenary lecture 
 

166. Genome editing in monocots: Achievements and challenges. Eight annual meeting of the EFOR 
network (Functional studies on Model Organisms network). Paris, France, May 2, 2017. Invited plenary 
lecture  

165. Of GMOs and Men. University of Zurich, Switzerland. Invited seminar April 24, 2017 

164. Redisigning Plant cells ofr Synthetic Biology Application.  CSIC and Univ of Sevilla, Spain 
December 1, 2016 

163. Development of a plant biotechnology prototype products for human and animal health and nutrition. 
Phytochemical Society Meeting, Gent, Belgium, November 23, 2016. Invited plenary lecture 

162. Progress in Applied Plant Biotechnology for animal and human nutrition. Chanchun Normal Univ & 
Jilin Acad Agric Sci, Changchun, China, November 14, 2016 

161. Plant Synthetic Biology. Progress and prospects. Northeast Normal University, Changchun, China, 
November 13, 2016 

160. Rice as a model for plant synthetic biology applications. Capital Normal University, Beijing, China, 
November 12, 2016 

159 Plant Synthetic Biology. Progress and prospects. Chinese Academy of Agric Sci., Beijing, China, 
November 11, 2016 

158. Redesigning plant cells for synthetic biology applications.The Weizmann Inst Israel 0ctober 27, 2016 

157. Applied Plant Biotechnology and its impact on the developing world. University of Barcelona, 
Department of Pharmacy October 19, 2016 

156. Redisigning plant cells for synthetic biology applications. University of Salamanca, Spain, October 7, 
2016. Invited Seminar 

155. P. Christou (2016) Synthetic genotypes in plants: Boundaries between metabolic engineering and 
synthetic biology. Universiyt of California Davies, June 8, 2016. Invited Seminar 

 
154 P. Christou & C. Zhu (2016) Field grown engineered maize hybrids with diverse carotenoid 
profiles reveal the complex interplay between endogenous and synthetic metabolic pathways. Gordon 
Research Conference on Carotenoids, Barga, Tuscany, Italy, May 22-27, 2016. Invited lecture 
 
153. P. Christou (2016) Metabolic Engineering in maize endosperm for the creatin of novel carotenoid 
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chemodiversity. Hamburg, Germany May 18-20, 2016. European Maize meeting. Invited lecture 
 
152. P. Christou (2015) Molecular Pharming and anti HIV vaccines. IrsiCaixa, Badalona, Spain February 
13, 2015. Invited Seminar 
 
151. P. Christou (2015) The role of transgenic varieties in different agricultural systems, IAMZ, Zaragoza, 
February 18, 2015. Invited talk (round table) 
 
150. P. Christou (2015) Synthetic genotypes in plants: Boundaries between metabolic engineering and 
synthetic biology. Univ of Geneva, Switzerland, May 13, 2015. . Invited Seminar 
 
149. P. Christou (2015) Thirty Years of Plant Biotechnology, ETSE, UdL, June 14, 201. Dept Seminar 
 
148. P. Christou (2015) Plant Biotechnology: Applications for health and nutrition and the socio-political 
dimension of transgenic crop, BOKU, Vienna, Austria, June 22, 20. Invited Seminar 
 
147. P. Christou (2015) The creation of complex genotypes in plants: from multi-gene engineering to 
synthetic biology Univ of Verona, Italy, September 4, 201. Invited Seminar 
 
146. P. Christou (2015) Plant Biotechnology in Agriculture. University of Barcelona, October 29, 2015. 
Invited seminar. 

145. P. Christou (2014). Second generation metabolic engineering in plants, the creation of synthetic 
genotypes, and applications in the animal feed industry. Max-Planck-Institute of  Molecular Plant 
Physiology, Golm, Germany, November 5. Invited seminar. 

144. P. Christou (2014). Third generation transgenic crops with value added traits. The Weizmann Inst 
of Science, October 26, Rehovot, Israel. Invited lecture. 
 
143. P. Christou (2014). Synthetic genotypes in plants: value added traits in crops by exploring the 
boundaries between metabolic engineering and synthetic biology. Plant Biotechnology Achievements and 
Horizons. I-CORE Center of Plant Adaptation to Changing Environment. October 23, Tel Aviv 
University, Israel. Invited Symposium opening lecture. 

142. P. Christou (2014) Synthetic genotypes in plants - Synthetic biology through multi-gene transfer. 
Symposium on Plant Virus Biotechnology. Spanish Congress of Plant Pathology, Lleida October 7, 2014. 
 
141. P. Christou (2014) The creation of novel metabolic profiles in plants through the combination of 
multiple transgenic and endogenous pathways. BIOSPAIN 2014, September 14-26, Santiago de 
Compostela, Spain, Invited lecture 
 
140. P.Christou, T Capell and C. Zhu (2014) The creation and utility of synthetic genotypes in plants: 
boundaries between metabolic engineering and synthetic biology, 37th Meeting of the Spanish Society for 
Biochemistry and Molecular Biology, Granada , Spain, September 10-12. Invited lecture 
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139. P. Christou (2014) Boundaries between metabolic engineering and synthetic biology: the creation and 
utility of synthetic genotypes in plants. Plant Genomics in China XV, Hefei, China, August 19-22. Invited 
lecture 
 
138. P. Christou (2014) Second generation metabolic engineering in staple cereal crops. Spanish 
Federation of Biotechnologists 8th Biotech Annual Congress, Barcelona, Spain, July 10. Invited lecture 
 
137.  P. Christou (2014) Complex genotypes in plants through synthetic biology. Univ of Cape Town 
South Africa July 3, 2014. Invited seminar 
 
136. P. Christou (2014).Multivitamin corn: Its creation, utility and applications. University of Western Cape, South 
Africa, July 1, 2013. Invited seminar 
 
135. P. Christou (2014) Multivitamin corn in the context of food security. CSIR, Pretoria, South Africa June 30, 
2014. Invited seminar 
 
134. P. Christou (2014) Metabolic engineering and synthetic biology for the creation of synthetic plant genotypes 
(2014). University of Pretoria, South Africa June 27, 2014. Invited seminar 

133. P. Christou (2014) The creation and utility of synthetic genotypes in plants: Boundaries between metabolic 
engineering and synthetic biology. University of Wageningen, The Netherlands, March 7, 2014. Invited lecture. 

132.  P. Christou (2014)   Multi-gene engineering in plants: where does metabolic engineering end and synthetic 
biology begins? Plant Transformation Technologies III” Vienna (Austria), February 12-15, 2014. Keynote opening 
lecture 

131.  P. Christou (2014)  Plant biotechnology in the food and feed production chain. Invited lecture at the 
Department of Biological Sciences, Royal Holloway, Univ of London, UK. 

130. P. Christou (2013) The creation of novel high value molecules in engineered crops. 50th Symposium of the 
Spanish Society of Poultry Science. October 1-4  Lleida 2013 

 
129. C. Zhu, T. Capell and P. Christou (2013) The ins and outs of multigene engineering of complex biosynthetic 
pathways in plants. V Central European Congress of Life Sciences EUROBIOTECH 2013. Krakow, Poland October 
8-11 (keynote lecture) 
 
128. C. Nogareda, G. Arjó, C. Pinol, J.A. Moreno, E. Angulo, M. Portero, J. Vinas, X. Matias-Guiu, X. Dolcet, J. 
Serrano, U. Zorilla-López, J. Berman, C. Bai, G. Sanahuja, G. Farré, T. Capell, G. Sandmann, C. Zhu, P Christou 

(2013) Plant biotechnology based products for animal feed and human health. XIII Portuguese-Spanish Congress on 
Plant Physiology. Lisbon, Portugal July 24-27 (Keynote lecture). 

 
127.  B. Miralpeix, G. Farré, C. Bai, U. Zorilla-López, J. Berman, G. Sanahuja, T. Capell, G. Sandmann, C. Zhu, P. 
Christou (2013) Engineering of different terpenoid biosynthetic pathways in tobacco and corn through multigene 
transfer. TERPNET2013: Biosynthesis, Function and Biotechnology of Isoprenoids in Terrestrial and Marine 
Organisms. Crete, Greece June 1-5. 
  
126. P. Christou Induced novel variability in carotenoid biosynthesis: moving beyond the one gene, one pathway, 
one technology approach. Symposium on New Frontiers in plant Biology. Madrid, Spain, January 31-February 1, 
2013. Invited lecture. 
 
125. P. Christou Trials and tribulations of transgenic crops in Europe. University of  Milan Symposium on Plant 
Biology. Verbania, Italy October 17-20, 2012. Invited lecture 
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124. P. Christou  Next generation nutritionally enhanced staple crops. Symposium of the  Zurich-Basel Plant Science 
Center  Trends and Advances in Plant Biology. Zurich Switzeralnd 19 October 2012. Invited lecture 
 
123. P Christou Development of rice and maize with multiple essential nutrients through simultaneous multi-
pathway engineering. Dialog on designer rice for the future. ICRSAT Hyderabad India 9-10 July 2012. Keynote 
lecture 
 
122. P. Christou “Transgenic crops and better nutrition and health in the developing world versus political 
expediency and protectionism” World Science Forum, The Changing Landscape of Science: Challenges and 
Opportunities November 17-19, 2011 Budapest, Hungary. Invited Speaker.  
 
121. P. Christou “Transgenic crops and better nutrition and health in the developing world versus political 
expediency and protectionism” 22nd General Meeting of TWAS (The Academy of Sciences for the Developoing 
World) 21-23 November, 2011, Trieste, Italy. Invited Speaker. 
 
120. P. Christou “Third generation nutritionally enhanced crops for human health in a European versus global 
context” 2nd International Conference on FOOD-OMICS, June 2011, 22-24 Cesena (Italy). Invited speaker. 
 
119. P. Christou “Multigene constructs” Society for in Vitro Biology Meeting, June 2011, 4-8, Raleigh N 
Carolina. Invited Speaker. 
 
118. P. Christou “Induced novel variability in carotenoid biosynthesis: moving beyond the one gene-one pathway-
one technology approach” TERPNET 2011 meeting, May 2011, 22-26, Kalmar Sweden. In vited Speaker. 
 
117. P Christou “Synthetic biology for the cost-effective production of useful metabolites in intact plants and in 
vitro plant systems” XII International Congress on Molecular Systems Biology May 2011, 8-12, Lleida, Spain. 
Invited speaker. 
 
116. P Christou “Multi gene engineering for compelx traits in plants” FP7-REGPOT-2008-1 SUPPORT 
ACTION: BPI Plant-Heal 230010 -Development of Benaki Phytopathological Institute as a Centre of Excellence 
in Plant Health and Crop Protection. May 2011, 5-6, Athens, Greece. Invited speaker. 
 
115. P Christou “The role of plant biotechnology in addressing a number of the Millennium Development Goals” 
May 4, 2011, Universitat Pompeu Fabra, Barcelona, Spain 
 
114. P Christou “The contribution of transgenic crops to better nutrition and health: Science & ethics versus 
political expediency & protectionism” April 12, 2011 National Cancer Institute, Frederic, Maryland, USA 
(Invited lecture) 
 
113. P. Christou “Trials and Tribulations of Transgenic Crops in Europe: A State of Pain or Anguish That Tests 
Patience, Endurance, or Belief” April 7, 2011 Washington State University, Pullman, Washington, USA (Invited 
lecture) 
 
112. P Christou “Multi-gene and Multi-pathway Engineering for Creating Nutritionally Improved Crops” April 
6, 2011 Washington State University, Pullman, Washington, USA (Invited lecture) 
 
111. P. Christou “Multi-gene engineering for the reconstruction and extension of complex plant biosynthetic 
pathways” April 5, 2011, Cornell University, Ithaca, New York, USA (Invited lecture) 
 
110. P. Christou “Combinatorial Transformation System for Multi-gene and Multi-pathway Engineering in 
Plants”. Plant Transformation Technologies II Vienna (Austria) February 2011, 19th to 22nd. Invited Speaker. 
 
109. P.Christou “Multi-gene and multi-pathway engineering for the nutritional improvement of staple crops” 
Carotenoids Gordon Research Conference, Ventura, California, USA, January 2010, 17-22.  Invited speaker.  

Corteva Exhibit 2012 - Page 117 of 152
Inari v. Corteva - PGR2023-00022



 

 38 

 
108. P. Christou “Multi-step pathway engineering in plants” 10th meeting of the Spanish society of plant 
molecular biology Valencia, Spain, July 2010, 10-12. Invited plenary lecture.  
 
107. P. Christou. Better health through nutritionally enhanced transgenic crops: Multivitamin maize through 
genetic engineering. Asociación Española de Doctores y Licenciados en Ciencia y Tecnologia de los Alimentos 
(ALCYTA) Universidad Complutense de Madrid April 22-24, 2009. Keynote opening lecture 
 
106. P. Christou and T. Capell. 2nd Workshop “Biofarming and New Approaches on Plant Transformation”. 
February 23rd – 26th 2009 Mérida, Yucatán, México. Invited lecture 
 
105. K. Ramessar, T. Capell and P Christou. Combating Infectious Diseases in Africa: The contribution of Plant 
Biotechnology. African Science Communication Conferences, 18-21 February, 2009, Gauten, South Africa. 
Invited lecture 
 
104. P. Christou:  The development of multivitamin corn in the context of food security 8th Plant GEM Lisbon, 
Portugal, 7 to 10 October 2009. Invited plenary speaker 
 
103. Changfu Zhu, Shaista Naqvi, Jürgen Breitenbach, Gerhard Sandmann, Paul Christou and Teresa Capell. 
Metabolic Engineering of Maize Carotenoid Content through Combinatorial Genetic Transformation. 13th 
International Biotechnology Symposium & Exhibition (IBS2008), Dalian, China October 12-14, 2008. Invited 
lecture 
 
102. P. Christou. Combinatorial genetic transformation for the creation of plants with multiple enhanced 
nutritional traits.  Jornada sobre Alimentación y Genes, Fundación Valenciana de Estudios Avanzados, October 
15-16, 2008 Invited lecture 
 
101. P. Christou, C. Zhu, S. Naqvi, G. Farre, T. Capell. Combinatorial genetic transformation and the generation 
of plant mutant libraries for metabolic engineering. International Congress on Plant Genomics (PlantGEM7) 
Albena, Bulgaria, September 24-27, 2008. Invited lecture 
 
100. P. Christou, C. Zhu, S. Naqvi, G. Farre, T. Capell. Combinatorial genetic transformation for the engineering 
of complex biosynthetic pathways in plants. 'Transformation resources and progress in EU' 2nd Tritigen COST 
action FA0604 meeting Albena Bulgaria 22nd-24th September, 2008 Invited lecture 
 
99. P. Christou. Multi-trait transfer - advances and applications of cereal transformation. The Agricultural 
Biotechnology International Conference (ABIC) University College Cork, Ireland 24th-27th August 2008 Invited 
lecture 
 
98. P Christou, T Capell, C Zhu, L Bassie, S Naqvi, K Ramessar, S Gomes-Galera, A Peremarti, D Yuan, S 
Dashevskaya, G Farre, M Sabalza, B Miralpeix. Third Generation Transgenic Crops with Enhanced Multigenic 
traits. XVI Congress of the Federation of European Societies of Plant Biology (FESPB) Tampere Finland,17-22 
August 2008. Keynote lecture  
 
97. C Zhu, S Naqvi, J Breitenbach, G Sandmann, P Christou and T Capell. Reconstruction and extension of the 
carotenoid pathway in maize through combinatorial nuclear transformation. The 15th International Symposium on 
Carotenoids, Okinawa, Japan 22-27 June, 2008 
 
96. P. Christou and Teresa Capell The science and economics of plant molecular pharming-an applied 
perspective. Recent advances and techniques in Molecular Farming BioMurcia workshop October 15-18, 2007  
 
95. P. Christou Molecular pharming in cereal crops and the political dimension of plant-made pharmaceuticals 
XXXVI Congreso de la Sociedad Española de Genética, September 18-21, Leon, Spain. Keynote lecture 2007 
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94. P Christou and T Capell Molecular pharming in cereal crops and the political dimension of plant-made 
pharmaceuticals Phytochemical Society of Europe Congress August 26-29, 2007 Rantapuisto Congress Centre, 
Helsinki, Finland. 
 
93. P. Christou Production of recombinant pharmaceuticals in crop plants and the political dimension of GM 
pharma plant regulation. Agricultural University of Athens, Greece, June 8, 2007. Invited lecture 
 
92. P. Christou Plant Biotechnology at the UdL. IRTA Cabrils, Spain. June 12, 2007 Invited lecture. 
 
91. P Christou European Association for Research on Plant Breeding (EUCARPIA). Cereal Science and 
Technology for Feeding Ten Billion People: Genomics Era and Beyond. Lleida, Spain, 13-17 November 2006. 
Invited lecture 
 
90. P. Christou. Crop plants as production platforms for molecular pharming 3rd International Biotechnology 
Forum IGBF-3 in Athens Greece, from 5-7 October 2006. Invited lecture 
 
89. P. Christou, Frontiers in Applied Plant Biotechnology Invited Seminar. University of Navarra, Pamplona, 
Spain (March 21, 2006) 
 
88. P. Christou. Plant Biotechnology and Contemporary Agriculture-Molecular Pharming University of Costa 
Rica, San Jose. Invited lecture (24 February 2006) 
 
87.  P. Christou.  Third generation genetically enhanced crops and their impact on agriculture in developing 
countries.  Plant Biotechnology and Sustainable Agriculture Cultivos Genéticamente Mejorados y Bioseguridad: 
Oportunidades para los Países en Desarrollo, San José, COSTA RICA Keynote lecture (21-23 February 2006) 
 
86. P. Christou Applied Plant Biotechnology-Life at the frontier Institucio Catalana de Recerca I estudis avancats, 
ICREA lecture (December 13, 2005) 
 
85. P. Christou and T. Capell. Transgenic Cereals with resistance against biotic and abiotic stresses. 
Biotechnology Havana 2005 Havana, Cuba, Invited lecture (Nov 27, Dec 2, 2005) 

 
84.P. Christou. Recent advances in applied plant biotechnology in transgenic insect pest control and molecular 
pharming. Symposium on plant biotechnology: retrospective and prospective views, Tel Aviv University, Tel 
Aviv, Israel  Invited keynote lecture (October 27, 2005) 
 
83. P. Christou. Challenges and opportunities in applied plant biotechnology. MPOB International Palm Oil 
Conference (PIPOC), Kuala Lumpur, Malaysia. Invited lead lecture September 24-28, 2005) 
 
82. P. Christou. Plant Biotechnology in Contemporary Agriculture. Meeting of the Spanish Society for Tissue 
Culture (SECIVTV), Cordoba,  Keynote address (September 12-13, 2005) 
 
81. P. Christou. Frontiers in recombinant protein production in transgenic plants. CSIC Centro de Investigaciones 
Biológicas Madrid, Invited Seminar (September 8, 2005) 
 
80. P. Christou. Recent advances in gene transfer technology. Conference on Plant-made Pharmaceuticals 
Montréal, QC Canada. Invited leture (January 30- February 2, 2005) 

 
79. P. Christou. Recent advances in transgenic insect pest control. IOBC/wprs Working Group on 'GMOs in 
Integrated Plant Production'. Meeting on Ecological Impact of Genetically Modified Organisms. Lleida, Spain. 
Keynote address (June 1-3, 2005) 
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78. A.Doulis, D. Gahakwa, I. Rizov, T. Rocheford  and P. Christou. Genetic manipulation of oleate desaturase 
(FAD2) alters fatty acid and glycerolipid composition of maize leaves. Greek Lipid Society Meeting, Athens, 
Greece, June 13-15, 2005  
 
77. P. Christou. Functional genomics in cereals and applications in gene discovery for abiotic stress resonse in 
rice. Invited seminar and visit At Maharashtra Seed Company, Jalna, India (March 19-24, 2004) 
 
76. P. Christou. Plant Biotechnology in Contemporary Agriculture. UPM, ETSI AgronomosMadrid, Spain. 
Invited lecture (April 16, 2004)  
 
75. P. Christou. Progress and Prospects in cereal biotechnology. University of Central Florida, Orlando, USA. 
Invited lecture (April 21-24, 2004) 
 
74. P. Christou. Molecular Pharming-Therapeutics in Plants. First EU-US Bioproduct Research Workshop, 
USDA, ARS Western Regional Research Center (WRRC), Albany California USA, San Francisco. Invited lecture 
(June 25-26, 2004) 
 
73. P. Christou. Third Generation Transgenic Plants and Applications to Developing Country Agriculture. 
Agriculture Congress-Innovations towards Modernized Agriculture, Kuala Lumpur, Malaysia. Keynote 
lecture(October 4-7, 2004) 
 
72. P. Christou. Plant Biotechnology at the Crops genetics and Biotechnology Department at the FhIME. CSIR, 
Pretoria, South Africa. Guest lecture (November 5, 2003) 
 
71. P. Christou. Applied Plant Biotechnology. Second Workshop on Green Biotechnology organised by RWTH, 
Aachen and FZ Julich Invited lecture. (July 17, 2003)  
 
70. P. Christou. Transgenic plants as a vehicle for the production of pharmaceutical macromolecules and small 
molecular weight metabolites. In the wake of the double Helix: From the Green to the Gene Revolution. 
University of Bologna, Italy. Invited lecture (May 27-31, 2003) 
 
69. P. Christou and T. Capell. Transgenic approaches towards alkaloid engineering. Bioactive Chemistry from 
Nature. Cambridge UK. Invited lecture. (March 31-April 2, 2003) 
 
68. P. Christou. Metabolic Engineering in Plants. Metanomix Ghmb, Berlin. Germany Invited lecture(February 
23, 2003) 
 
67. P. Christou. University of Münster, Germany. Transgene structure and function in cereals-Functional 
Genomics and Epigenetics. Invited seminar (January 2003) 
 
66. P. Christou. From the laboratory to the field, the market and beyond-The cereal paradigm. EUCARPIA, 
Cereal Section Meeting, Salsomaggiore, Italy, 21.25 November, 2002. Keynote lecture. 
 
65. P. Christou and T. Capell.  DNA methylation, transposons and transgene expression.  Symposium on Epigenic 
Mechanisms and Reprogramming, DFG, Berlin 15-17 November, 2002. Invited lecture 
 
64. P. Christou. Antibiotic and other Marker Genes and their Potential Impacts. Transgenic Rice Biosafety, 
National Academy of Agricultural Sciences, India, Symposium on Transgenic Rice Biosafety. 27-30 October, 
2002. Invited lecture. 
 
63. P. Christou. Third Generation Transgenic Cereals. 3rd International symposium on the molecular and cellular 
biology of banana. Leuven, Belgium, 9-11 September 2002. Keynote lecture. 
 
62. P.Christou. Transposon Tagging in rice and its use for cereal functional Genomics. Maharashtra Hybrid Seed 
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Company Ltd, Jalna, India, September 5, 2002. 
 
61. P. Christou. Transgenic plants and their role in fundamental scientific discovery and applications. The 19th 
Forum on engineering Sciecne & Technology-Agricultural Buiotechnology in the 21st Century. August 12, 2002, 
Beijing, Chinese Academy of Engineering. Keynote lecture. 
 
60. P. Christou. Third Generation transgenic crops and their applications. International Symposium on 
Agrobiotech, Gongzhuling, China, August 5-7, 2002. Keynote lecture 
 
59. P. Christou. Transgene integration mechanisms, transgene organisation and effect on expression. International 
Symposium on Agrobiotech, Gongzhuling, China, August 5-7, 2002. Keynote lecture 
 
58. P. Christou. Transgenic rice-An ideal experimental system for fundamental science and applications. 
Dissemination conference of European Current research projects on rice "RicEUconf", Turin, Italy, 6-8 June, 
2002. Invited lecture 
 
57. P. Christou. Contemporary plant biotechnology: What makes things work. Univ. of Barcelona, Spain, January 
28, 2002. Invited lecture. 
 
56. Third Generation Strategies for the control of Insect Pests in Crops. Royal Entomological Society, University 
of Aberdeen, Scotland  (September, 2001). 
 
55. Third generation outputs of plant biotechnology-From fundamental science to application. University of 
Barcelona, Spain (April 2001) 
 
54. University of Milan and CNR : Cereal biotechnology (January 2001) 
 
53. Rice Biotechnology - A case study for bringing together fundamental science and applications. Invited 
keynote lecture, International Conference on Tropical Agriculture: Technology for Better Health and 
Environment. Kasetsart University, Kamphaeng Sean, Nakhon Pathom, Thailand (29 November-3 December 
2000).  
 
52. Novel strategies for broadening resistance of plants against insect pests - Transgene pyramiding and novel 
insecticidal fusion proteins. Paul Christou. John Innes Centre and Sainsbury Laboratory Annual Meeting, John 
Innes Centre, Norwich, UK (2 and 3 November 2000). 
 
51. Transgene integration, organization and expression in cereals. Paul Christou, Eva Stoger, Ajay Kohli, Richard 
Twyman, Xiangdong Fu, Eva Wegel.  Invited plenary lecture, Fourth International Rice Genetics Symposium at 
the International Rice Research Institute, The Philippines, (22-27 October 2000). 
 
50. Transgenic cereals as a tool for unravelling fundamental molecular processes in plants and their use in the 
creation of valuable germplasm for commercial applications.  Christou, P.  Invited keynote lecture, XLIV 
Convegno Annuale - Società Italiana di Genetica Agraria, Università degli Studi di Bologna, Bologna (20-23 
September 2000). 
 
49. Plant Biotechnology and Crop Improvement.  NAIST/JIC JSPS meeting John Innes Centre  Molecular 
approaches to plant physiology and biotechnology. August 2000 
 
48. Biotech Approaches to Crop Improvement.  P. Christou.  Invited plenary lecture, NAIST-JIC/JSPP Meeting - 
Molecular Approaches to Plant Physiology and Biotechnology.  John Innes Centre, Norwich, UK (23 - 25 August 
2000). 
 

Corteva Exhibit 2012 - Page 121 of 152
Inari v. Corteva - PGR2023-00022



 

 42 

47. Genetic Engineering of the Polyamine Biosynthetic pathway in cereal grains.  P. Christou, O. Lepri, N. Pham, 
H. Pham, L. Bassie, T. Capell.  Invited plenary lecture at the International Polyamine Conference, Rimini, Italy 
(1-4 June 2000). 
 
46. "An evaluation of the presently available approaches to transfer genes into plants". Invited plenary lecture, 
TEBIO 2000 - Plant Biotechnology in the world: an overview.  International Meeting and Exhibition, Genoa, 
Italy (24-26 May 2000). 
 
45. Cereal Biotechnology: From fundamental science to application.  Invited lecture, University of Crete (12 
April 2000). 
 
44. Rice Biotechnology: Fundamental science and applications.  Invited keynote lecture, Biotechnology Congress 
- Perspectives and Limitations of Biotechnology in Developing Countries, University of Costa Rica, San Jose, 
Costa Rica (24-28 January 2000). 
 
43. Rice Biotechnology: From Fundamental Science to Application.  Plenary Lecture (Plenary Session 4).  
Rockefeller Foundation - 1999 Meeting of the International Program on Rice Biotechnology, 20-24 September 
1999, Phuket, Thailand. 
 
42. The role of molecular biology to Developing Country Agricultural Systems.  Fundamental science and 
applications.  Academia Sinica, Taipei, Taiwan, 21 June 1999.  Invited Seminar. 
 
41. Secondary Product Metabolic Engineering.  Invited Lecture, New York University, New York, USA, 10 May 
1999. 
 
40. Engineering of Secondary Metabolism in Medicinal Plants.  The Hyoscyamus Tobacco Story.  Invited 
Lecture, University of Barcelona, Spain, 23 April, 1999. 
 
39. The 1998 Brighton Conference - Pests and Diseases.  British Crop Protection Council Conference, Invited 
lecture, 16-19 November 1998. 
 
38. First Meeting of the National Rice Biotechnology Network, Hue, Vietnam, 5-8 May 1998.  Invited lecture - 
Plant Biotechnology and Gene Manipulation. 
 
37. Plant Biotechnology and Gene Manipulation.  Plenary lecture, International Association for Plant Tissue 
Culture, IX International Congress on Plant Tissue and Cell Culture, Jerusalem, Israel, 14-19 June 1998. 
 
36. Biotechnology in the food chain: New tools and applications for Future Foods. International Symposium, 
organised by VTT Biotechnology and Food Research, Helsinki, Finland, in collaboration with ATO, Netherlands.  
Helsinki, Finland, 28-30 January 1998.  Invited lecture - "Crop engineering and the creation of novel foods". 
 
35. Mechanism of foreign DNA integration into the rice genome as a result of direct DNA transfer and the 
creation of rice plants expressing genes of agronomic interest.  Invited plenary speaker, Rockefeller Foundation 
Annual Meeting on Rice Biotechnology, Malacca, Malaysia (September 1997). 
 
34. Transgene structure, expression and organization in plants engineered through particle bombardment.  Invited 
plenary speaker and Session Chairman, EURESCO Congress, Helsinki, Finland (September 1997). 
 
33. Rice and Maize Biotechnology.  Invited speaker, Genetic Engineering and Biotechnology Seminar,  Camden 
and Chorleywood Food Research Association (April 1997). 
 
32. Agricultural Biotechnology for Sustainable Productivity.  Plenary speaker, ABSP - Asilomar, California, USA 
(April 1997). 
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31. Plant Genetic Engineering.  Keynote address, HBBS Meeting Athens (January 1997). 
 
30. Keynote address, Regional Rice Biotechnology Meeting, Bangkok, Thailand (November 1996). 
 
29. Keynote address, Regional Rice Biotechnology Meeting, New Delhi, India (November 1996). 
 
Maize Biotechnology.  Keynote address, Eucarpia Meeting, Thessaloniki, Greece (October 1996). 
 
28. Introduction of multiple genes into elite rice varieties - Evaluation of transgene stability, gene expression, and 
field performance of herbicide-resistant transgenic plants.  3rd International Rice Genetics Symposium, Manila, 
The Philippines (October 16-20, 1995). 
 
27. Biotechnology of Crop Legumes. Invited Lecture and Session Chairman, AEP Biotechology Group, 
Copenhagen, Denmark (July 1995). 
 
26. The role of gene transfer in plant genome research.  Invited lecture.  Plant Genome III. International Plant 
Genome Conference, San Diego, California (January 1995). 
 
25. Strategies for variety-independent genetic transformation of important cereals, legumes and medicinal plants 
utilizing particle bombardment.  Invited Keynote Address, Eucarpia Meeting. Cork, Ireland (September 1994). 
 
24. Inserting genes into plants.  Invited lecture, Plant Molecular Biology Congress, Amsterdam, The Netherlands 
(June 1994). 
 
23. Evaluation of Transgenic Glufosinate-Resistant Rice Lines.  Proceedings of 25th Rice Technical Working 
Group, New Orleans, LA, USA (March 5-9, 1994). 
 
22. Universal gene transfer system for cereals, legumes and medicinal plants utilizing electric discharge particle 
bombardment.  Invited lecture, Keystone Symposium on Improved crop and plant products through 
biotechnology (January 1994). 
 
21. Multidisciplinary assessment of transgenic crop plants.  Invited lecture, Organization for Economic 
Cooperation and Development, Crete (September 1993). 
 
20. Towards the development of a universal gene transfer method for plants.  Invited lecture, XV International 
Botanical Congress, Tokyo, Japan (August 1993). 
 
19. Genetic engineering of agronomically-important legumes and cereals.  Invited lecture and Session Chairman, 
6th European Congress on Biotechnology, Florence, Italy (June 1993). 
 
18. Production of transgenic rice plants in a variety-independent fashion at transformation frequencies of 10% and 
higher.  Sixth Rockefeller Foundation Meeting on Rice Biotechnology, Chiang-Mai, Thailand (February 1993). 
 
17. Transformation of recalcitrant crops using electric discharge particle acceleration.  Invited lecture, World 
Congress of Cell and Tissue Culture, Washington D.C. (June 1992). 
 
16. Methods of Plant Transformation: Current Status.  Invited Keynote lecture at the Canadian Section of the 
International Association of Plant Tissue Culture, Guelph, Ontario Canada (June 1992). 
 
15. Rice as a model for developing variety-independent transformation systems for monocotyledonous plants. 
Keystone Symposium, Crop Improvement via Biotechnology: an International Perspective.  Invited lecture, 
Keystone, Colorado (April 1992). 
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14. Variety-independent transformation of rice.  Invited lecture, 24th Rice Technical Working Group meeting, 
Little Rock Arkansas (February 1992). 
 
13. Commercial production of transgenic soybean and rice plants from elite cultivars using electric discharge 
particle acceleration.  Invited lecture, Miami Bio/Technology Winter Symposium, Miami Beach, Florida (January 
1992). 
 
12. Genotype-independent transformation of rice using electric discharge particle acceleration.  Fifth Annual 
Meeting, Rockefeller Foundation International Program on Rice Biotechnology, Tucson, Arizona (1991). 
 
11. Transformation via electric discharge microprojectile bombardment as a tool for studying developmental 
events in higher plants.  Invited lecture, Gordon Research Conference in Plant Cell and Tissue Culture, Plymouth, 
New Hampshire (1991). 
 
10. Invited keynote lecture on Agricultural Biotechnology.  Biotech U.S.A., Washington D.C. (1990). 
 
9. Applied soybean genetic engineering.  Workshop Chairperson, International Association of Plant Tissue 
Culture Meeting, Amsterdam, The Netherlands (1990). 
 
8. Commercialization of a process for the recovery of transgenic soybean cultivars from elite varieties expressing 
novel agronomical traits.  National Soybean Breeding/Entomology Workshop, St. Louis, Missouri, USA (1990). 
 
7. Soybean transformation by electric discharge particle acceleration.  Invited lecture, American and Canadian 
Societies of Plant Physiology, Toronto, Canada (1989). 
 
6. Particle acceleration in the transformation of soybean.  Invited lecture, Gordon Research Conference on Plant 
Cell Tissue Culture, Plymouth, New Hampshire, USA (1989) 
 
5. Transgenic soybean plants and their progeny using electric discharge particle acceleration.  Invited lecture, 
American Society of Agronomy, Anaheim, California, USA (1988). 
 
4. Crop Engineering.  United States Department of Agriculture Working Group on Biotechnological Applications 
in Agriculture, Madison, Wisconsin, USA (1988). 
 
3. Electric discharge particle acceleration - A new method for the recovery of transgenic plants.  European 
Molecular Biology Organization:  Gene Transfer to Plants:  A Critical Assessment.  Zurich, Switzerland (1988) 
 
2. Genetically engineered soybean.  World Conference on the Molecular and Cellular Biology of the Soybean.  
Ames, Iowa, USA (1988) 
 
1. Anti-cytokinin activity of substituted phenethylamines in in vitro cultures.  Phytochemical Society of North 
America.  Tampa, Florida, USA (1987). 
 

 

B. PARTICIPATION IN INTERNATIONAL WORKSHOPS AND MEETINGS 

 
Scientific Committee member. Plants for Human Health in the Post-Genome Era. Phytochemical Society of 
Europe, Helsinki 26-29 August, 2007 
 
Panel discussion chairman:  Constraints and limitation of plant biotechnology in developing countries.  
Perspectives and Limitations of Biotechnology in Developing Countries, Costa Rica (24-28 January 2000). 
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Panel review member for Institute of Agrobiological Sciences, Academia Sinica, Taipei, Taiwan. Site visit and 
programme evaluation, June 21-24, 1999. 
 
Alternative uses of crop plants. Workshop funded by EU FAIR. Organizing committee (Norwich, UK, June 
1996). 
 
Metabolic Engineering of secondary products. Workshop funded by the EU BIOTECH Unit. Organizer and 
Chairman. (Norwich, UK, April 15-16, 1996). 
 
Panel member and session chairman on Workshop "Uncertainty, Precautions and Decision-Making: The release 
of GMOs into the Environment". Organized by the Green Alliance and the University of Lancaster (London, 
September 18th, 1995). 
 
South and Central American Plant Genetic Engineering workshop on tropical crop biotechnology (Ixtapa, 
Mexico, 1992). 
 
International particle bombardment workshop - Organizer and Chairman (Madison, Wisconsin, 1990) 
 
Gene transfer into plants-EMBO workshop (Bud-Schoenbrun, Switzerland, 1989) 
 

 

 

Other Activities: 
 
External Examiner PhD candidate  Univ of Helsinki 
 
External Examiner PhD candidate Univ India. 
 
Panel Member - evaluation for Greek Ministry of Science and Technology (1999). 
 
External examiner for PhD candidate at the Institute for Biological and Experimental Technology,  (IBET), 
Oeiras, Portugal (January 15, 1999). 
 
External examiner for PhD candidate at Leiden/Amsterdam Center for Drug Research, Leiden University, Leiden, 
Netherlands (April 14, 1999). 
 
Organizing Committee and Session Chairman, International Association for Plant Tissue Culture, IX International 
Congress on Plant Tissue and Cell Culture, Jerusalem, Israel (June 14-19, 1998) 
 
Member of Advisory Committee.  Biotechnology in the food chain: New tools and applications for Future Foods. 
International Symposium, organised by VTT Biotechnology and Food Research, Helsinki, Finland,  
in collaboration with ATO, Netherlands.  Helsinki, Finland, (28-30 January 1998)  
 
Organizing Commitee for EURESCO Congress, Helsinki, Finland (September 1997) 
 
External examiner for PhD candidate at De Montfort University (1997). 
 
Graduate course organizer at Institute of Molecular Biology and Biotechnology and University of Crete (1997) 
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Co-organizer of EU-sponsored workshop on use of plants for alternative uses, including vaccines, antibodies and 
secondary products (Institute of Food Research, Norwich, UK; June 1996). 
 
Organizer of EU-Funded Secondary Product Engineering Workshop (John Innes Centre, Norwich, UK; April 15-
16, 1996) 
 
Position paper on Molecular Farming and Secondary Product Engineering for FAIR (1996). 
 
Position paper on Secondary Product Engineering for BIOTECH (1996). 
 

 

Courses Taught: 
 
 
Master course 

 

Master course in "Applied Plant Molecular Biology-Green Biotechnology". University of Crete, 
Heraklion, Greece, November 15-18, 2021 

Master course in "Applied Plant Molecular Biology-Green Biotechnology". University of Crete, 
Heraklion, Greece, November 18-20, 2020 

Master course in "Applied Plant Molecular Biology-Green Biotechnology". University of Crete, 
Heraklion, Greece, November 13-15, 2019 

Master course "Biotechnological Applications" (Facultat de Farmàcia i Ciències de l'Alimentació, UB). 
Plant Biotechnology: Applications for health and nutrition. University of Barcelona, Barcelona, Spain. 
November 7, 2019 

Applied Plant Biotechnology and Genome Editing. International Master in plant Breeding, XXII. 
Mediterranean Agronomic Institute of Zaragoza (IAMZ) of the International Centre for Advanced 
Mediterranean Agronomic Studies (CIHEAM). Zaragoza, Spain. January 14-17, 2019. 

Intensive course on Plant Biotechnology and Applications, CIHEAM, Zaragosa, 24 February to 4 March, 2011 
 
Transgenics in our life: Agriculture and food, health and industry. Universidad Internacional Menendez Pelayo, 
Santander, Spain August 3-8, 2009 
 
Intensive course on Plant Biotechnology and Applications, International Centre for Advanced Mediterranean 
Agronomic Studies, Mediterranean Agronomic Institute of Chania, Crete, Greece,  30 March-4 April, 2009. 
 
Intensive course on Plant Biotechnology and Applications, CHEAM, Zaragosa, 16-19 February, 2009. 
 
Applied Biotechnology Course, University of Crete, Iraklion, Crete, Greece, 11-13, November 2008 
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Intensive course on Plant Biotechnology and Applications, International Centre for Advanced Mediterranean 
Agronomic Studies, Mediterranean Agronomic Institute of Chania, Crete, Greece,  4-8, June, 2007. 
 
Applied Biotechnology Course, University of Crete, Iraklion, Crete, Greece, 12-14, November 2007. 
 
Intensive course on Plant Biotechnology and Applications, International Centre for Advanced Mediterranean 
Agronomic Studies, Mediterranean Agronomic Institute of Chania, Crete, Greece,  15-19, May, 2006. 
 
Intensive course on Plant Biotechnology and Applications, CHEAM, Zaragosa, 7-9 March, 2005. 
 
Intensive graduate course on aplied plant biotechnology, Universitad de Lleida, January 2005. 
 
Applied Biotechnology Course, University of Crete, Iraklion, Crete, Greece, 15-19, November 2004. 
 
Intensive course on Plant Biotechnology and Applications, International Centre for Advanced Mediterranean 
Agronomic Studies, Mediterranean Agronomic Institute of Chania, Crete, Greece,  6-12, May, 2004. 
 
Applied Biotechnology Course, University of Crete, Iraklion, Crete, Greece, 20-24, November 2003. 
 
Intensive course on Plant Biotechnology and Applications, International Centre for Advanced Mediterranean 
Agronomic Studies, Mediterranean Agronomic Institute of Chania, Crete, Greece, May, 2003. 
 
Applied Biotechnology Course, University of Crete, Iraklion, Crete, Greece, November 2002. 
 
Intensive course on Plant Biotechnology and Applications, International Centre for Advanced Mediterranean 
Agronomic Studies, Mediterranean Agronomic Institute of Chania, Crete, Greece,  May, 2002. 
 
Applied Biotechnology Course, University of Crete, Iraklion, Crete, Greece, November 2001. 
 
Intensive course on Plant Biotechnology and Applications, International Centre for Advanced Mediterranean 
Agronomic Studies, Mediterranean Agronomic Institute of Chania, Crete, Greece, June, 2001. 
 
University of East Anglia, Norwich, School of Biological Sciences - Plant Transformation.  Postgraduate Course.  
6 December 2000. 
 
Applied Biotechnology Course, University of Crete, Iraklion, Crete, Greece, November 2000. 
 
Visiting lecturer, San Jose University, Costa Rica, 4 day course on principles and applications of plant 
biotechnology, 31 January 31- 3 February 2000. 
 
University of East Anglia, Norwich, School of Biological Sciences - Plant Transformation.  Postgraduate Course.  
8 December 1999. 
 
University of East Anglia, Norwich, Centre for Continuing Education.  Presentations given as part of course - 
Science and Management of the Food Chain: Crop Biotechnology, held 9 - 11 September 1999. 
 
Intensive course on Plant Biotechnology and Applications, International Centre for Advanced Mediterranean 
Agronomic Studies, Mediterranean Agronomic Institute of Chania, Crete, Greece,  24 - 28 June, 1999. 
 
University of East Anglia, Norwich, School of Biological Sciences - Applied Plant Biology Course.  1 and 2 
March, 1999. 
 
University of East Anglia, Norwich, School of Biological Sciences - Plant Transformation.  Postgraduate Course.  
4 December 1998. 
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Heraklion, Crete, Greece.  Plant Biotechnology, Applied and Fundamental Science Aspects. University of Crete.  
26-29 October 1998. 
 
Chania, Crete, Greece.  Biotechnology (Natural Products).  Mediterranean Agronomic Institute of Chania.  25-29 
May 1998. 
 
University of East Anglia, Norwich, School of Biological Sciences - Plant Transformation.  Postgraduate Course.  
4 December 1997. 
 
Bogor, Indonesia - Genetic Transformation Workshop (teaching), Puslitbang bioteknologi-LIPI, Cibinong 
(August 1997) 
 
Chania, Crete, Greece.  Biotechnology.  Mediterranean Agronomic Institute of Chania.  19-23 May 1997. 
 
University of East Anglia, Norwich, School of Biological Sciences - Plant Transformation.  Postgraduate Course.  
5 December 1996. 
 
Lisbon, Portugal - EMBO course on Applied Biotechnology (September, 1996) 
 
Chania, Greece.  Instructor on course on biotechnology. Mediterranean Agronomic Institute (May, 1996). 
 
Hangzhou, China - South East Asia Rice Biotechnology (April, 1996). 
 
John Innes Centre/Norwich Research Park - Graduate course organizer on Transformation methods (February, 
1996). 
 
Canberra, Australia - South East Asia Rice Biotechnology (October, 1995). 
 
Brasilia, Brazil.  Transgene expression and analysis.  South American Biotechnology Association (August, 1995). 
 
Genetic Engineering and Plant biotechnology.  EMBO course, Heraklion, Greece (June, 1995). 
 

 

C. OTHER MAJOR TALKS AND LECTURES 

 
 
Invited Seminars 1995-1999 
 
26. The Role of Molecular Biology to Developing Country Agricultural Systems.  Fundamental science and 
applications.  Invited Seminar, Academia Sinica, Taipei, Taiwan (21 June, 1999). 
 
25. Transgene organization in engineered crops and metabolic pathway engineering.  Plant Genetics Systems, 
Gent, Belgium (July, 1997). 
 
24. Alternative uses of cereals and pathway engineering.  Kellogg Company, Battle Creek, Michigan, USA (May, 
1997). 
 
23. Current Progress in Agricultural Biotechnology.  Hercules, Inc. (March, 1997). 
 
22. Plant Improvement by Transgenesis.  De Montfort University, Leicester, UK (February, 1997). 
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21. Humboldt Institute of Biodiversity for Medicinal Plants.  Invited lecture, Bogota, Colombia (1996) 
 
20. Organization of transgenes in cereals and legumes, CIAT, Cali, Colombia. Invited lecture (1996) 
 
19. Transgenic legumes and cereals.  Invited lecture, CIAT, Cali, Colombia (1996). 
 
18. Transgene structure, expression and organization in genetically engineered cereals and legumes.  EMBRAPA, 
Brasilia, Brazil (1996). 
 
17. Transgene expression.  Brasilia, Brazil (1996) 
 
16. Association of Cereal Food Manufacturers. Technical Committee Meeting. Status of the genetic engineering 
of crops used in breakfast cereal manufucturing, London, UK (1996). 
 
15. Association of Cereal Food Manufacturers. Executive Committee Meeting. Status of the genetic engineering 
of crops used in breakfast cereal manufucturing (London, 1996). 
 
14. Genetic Engineering of Cereal Crops-Workshop on Accessible Biotechnology.  HGCA, Gloucestershire 
(London, 1996) 
 
13. Transgene organization in cereals.  PBI, Cambridge (1996).  Rice Biotech.  CAMBIA/CSIRO Australia 
(1996) 
 
12. Genetic engineering.  Plenary lecture, IAEA Vienna (1996) 
 
11. Secondary product metabolic engineering.  University of Cambridge, Department of Biochemistry (1996) 
 
10. Secondary product metabolic engineering.  Xenova Ltd., UK (1996) 
 
9. Metabolic pathway engineering in transgenic plants.  Cambridge Biotechnology Association (1996) 
 
8. Rice biotechnology.  Rockefeller Foundation Meeting, Manila, The Philippines (1995). 
 
7. Crop biotechnology.  Agricultural University of Athens (1995) 
 
6. Secondary product metabolic engineering.  University of Leiden, The Netherlands (1995) 
 
5. Secondary product metabolic engineering.  ATC, Cambridge (1995) 
 
4. Crop biotechnology.  Vanderhave, The Netherlands (1995) 
 
3. Metabolic Pathway Engineering.  Hercules Inc., Delaware, USA (1995) 
 
2. Transgene structure and function in engineered crops.  University of Vienna, Austria (1995) 
 
1. Secondary product metabolic engineering.  University of Helsinki, Finland (1995) 
 

 

 

D. PRESENTATIONS OF PhD STUDENTS AND POSTDOCS 
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 AT NATIONAL AND INTERNATIONAL MEETINGS 

 
Saba-Mayoral A (2022) Biolistic-mediate transformation of the Spanish elite rice genotype Bomba. 6Th International 
Conference on “Transgenic plants and transformation technologies” Vienna International Science Conferences and 
Events Association VISCEA pp 22 July 6-7 Vienna, Austria. INVITED ORAL COMMUNICATION 
 
He, W (2022) A crucial first step in engineering nitrogenase in cereals crops: expression of functional Fe protein 
(NifH) in rice mitochondria. 6Th International Conference on “Transgenic plants and transformation technologies” 
Vienna International Science Conferences and Events Association VISCEA pp 22 July 6-7 Vienna, Austria. 
INVITED ORAL COMMUNICATION 
 
Huang X (2022) reconstitution of a heterologous crocin biosynthetic pathway in Nicotiana. 6Th International 
Conference on “Transgenic plants and transformation technologies” Vienna International Science Conferences and 
Events Association VISCEA pp 22 July 6-7 Vienna, Austria. INVITED ORAL COMMUNICATION  
 
 
Sobrino-Mengual G, Cerdá-Bennasser P, Capell T, Christou P, Alvarez D (2022) Engineering rice endosperm with 
an ectopic cytosolic MEP pathway induces profound metabolite and transcriptome changes. 6Th International 
Conference on “Transgenic plants and transformation technologies” Vienna International Science Conferences and 
Events Association VISCEA pp 22 July 6-7 Vienna, Austria. Poster presentation. 
 
Sobrino-Mengual G, Cerdá-Bennasser P, Capell T, Christou P, Alvarez D (2022) The role of cis-acting elements in 
the control of gene expression: restoring functionality of the rice psi1 gene promoter to accumulate endosperm 
carotenoids. 6Th International Conference on “Transgenic plants and transformation technologies” Vienna 
International Science Conferences and Events Association VISCEA pp 22 July 6-7 Vienna, Austria. Poster 
presentation. 
 
Vargheese A, He W, Armario-Najera V, Nölke G, Schillberg S, Capell T, Christou P (2022) Introducing an algal 
Carbon Concentration Mechanism into rice to enhance photosynthetic efficiency and productivity. 6Th International 
Conference on “Transgenic plants and transformation technologies” Vienna International Science Conferences and 
Events Association VISCEA pp 23 July 6-7 Vienna, Austria. Poster presentation. 
 
Vargheese A, He W, Armario-Najera V, Nölke G, Schillberg S, Capell T, Christou P (2022) Introduction of bacterial 
glycolate catabolic pathway into rice to enhance photosynthetic efficiency of rice. 6Th International Conference on 
“Transgenic plants and transformation technologies” Vienna International Science Conferences and Events 
Association VISCEA pp 23 July 6-7 Vienna, Austria. Poster presentation. 
 
He W, Vargheese A, Nölke G, Schillberg S, Capell T, Armario-Najera V and Christou P (2022) Towards the 
engineering of a novel ectopic oxygen scavenging pathway to enhance the photosynthetic efficiency of rice. 6Th 
International Conference on “Transgenic plants and transformation technologies” Vienna International Science 
Conferences and Events Association VISCEA pp 22 July 6-7 Vienna, Austria. Poster presentation. 
 
Huang X, Zhu C, Christou P, Capell T (2022) Towards CRISPR/Cas9 mediated enhancement of -carotene in maize 
endosperm. 6Th Internationa Conference on “Transgenic plants and transformation technologies” Vienna 
International Science Conferences and Events Association VISCEA pp 26 July 6-7 Vienna, Austria. Poster 
presentation. 
 
Armario-Najera V Sobrino-MenguaL G, Saba-Mayoral A, Capell T, Bardor M and Christou P (2022) Glycosylation 
analysis of SARS-CoV-2 receptor binding domain (RBD) produced in rice. 6Th International Conference on 
“Transgenic plants and transformation technologies” Vienna International Science Conferences and Events 
Association VISCEA pp 22 July 6-7 Vienna, Austria. Poster presentation. 
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Armario-Najera V Blanco-Perera A, Shenoy SR, Sun Y, Marfil S, Muñoz-Basagoiti J, Perez-Zsolt D, Blanco J, 
Izquierdo-Useros N, Capell T, O'Keefe BR, Christou P (2022) Microbial activity of the Scytovirin domain 1 (SD1) 
produced in rice against HIV-1. 6Th International Conference on “Transgenic plants and transformation technologies” 
Vienna International Science Conferences and Events Association VISCEA pp 22 July 6-7 Vienna, Austria. Poster 
presentation. 
 
P. Cerdá Bennasser, T. Capell, P. Christou, C. Zhu. Differentiation-state dependent metabolomic and transcriptomic 
profiling of rice callus and endosperm engineered with an ectopic MEP pathway. Symposium on Small Molecules in 
Plant Research: Chemistry and Biology Come Together, Valencia, Spain, December 10-11 2019. Poster presentation. 
 
X. Huang, P. Cerdá Bennasser, Ma V. Armario-Najera, A. Schiermeyer, T. Capell, S. Schillberg, P. Christou, C. 
Zhu. Modulation of maize root architecture by altering strigolactone content and composition through genome 
editing. Symposium on Small Molecules in Plant Research: Chemistry and Biology Come Together, Valencia, Spain, 
December 10-11 2019. Poster presentation. 
 
X. Huang, Ma V. Armario Najera, P. Cerdá Bennasser, T. Capell, P. Christou, C. Zhu. Enhancement of -carotene 
content in maize endosperm by genome editing. Symposium on Small Molecules in Plant Research: Chemistry and 
Biology Come Together, Valencia, Spain, December 10-11 2019. Poster presentation. 
 
M. Lobato, L. Gómez-Gómez, O. Ahrazem, T. Capell, C. Zhu, P. Christou, D. Álvarez. Towards the engineering of 
the saffron biosynthetic pathway in rice. Symposium on Small Molecules in Plant Research: Chemistry and Biology 
Come Together, Valencia, Spain, December 10-11 2019. Poster presentation. 
 
D. Álvarez, M. Lobato, T. Capell, P. Christou, C. Zhu. Dissection of the early endogenous carotenoid 
biosynthetic pathway in rice endosperm. Symposium on Small Molecules in Plant Research: Chemistry 
and Biology Come Together, Valencia, Spain, December 10-11 2019. Poster presentation. 
 
C. Zhu, T. Capell, P. Christou. The subcellular localization of two isopentenyl diphosphate isomerases in 
rice suggests a role for the endoplasmic reticulum in isoprenoid biosynthesis. Cost Action “European 
network to advance carotenoid research and applications in agro-food and health” (EUROCAROTEN)” 
26-28 of November 2019, Limassol, Cyprus. Invited oral presentation 
 
C. Zhu, X. Jin, C. Bai, T. Capell, P. Christou. Regulation of carotenoid biosynthesis and accumulation in cereal crops 
National Plant Breeding & Biotechnology Symposium (April 13-16, 2019) Linzhi, Tibet, China. Invited Oral 
Presentation 
 
C. Zhu, X. Jin, C. Bai, T. Capell, P. Christou Regulation of -carotene biosynthesis and accumulation in maize 
endosperm Carotenoids Gordon Research Conference: Carotenoids, Apocarotenoids and Retinoids: From Nature to 
Bedside (June 17-22, 2018) Grand Summit Hotel at Sunday River Newry, ME, USA 
 
Capell T, Vamvaka E, Farré G, Molinos-Albert LM, Evans A, Canela-Xandri A, Twyman RM, Carrillo J,  
Ordoñez RA, Shattock R, O’Keefe BR, Clotet B, Blanco J, Christou P (2018) A triple combination microbicide  
against HIV-1 expressed in rice. 3rd ISPMF Conference in Helsinki, June (11th – 14th) Selected oral  
communication.   
 
C. Zhu, X. Jin, C. Bai, G. Farre, T. Capell, P. Christou Regulation of -Carotene biosynthesis and accumulation in 
maize endosperm The 3rd Maize Biology Conference of China (April 25-28, 2018) Qingdao, China 
 

Nogareda C, Moreno JA, Angulo E, Garcia-Curbelo Y, Sandmann G, Castellani M, Capell T, Zhu C, Christou P 
(2018) Maíz transgénico enriquecido con carotenoides en la alimentación de los pollos les protege de los coccidios y 
de la pododermatitis plantar VI Congreso Internacional de Producción Animal Tropical 2018 "Por la Resiliencia de 
los sistemas ganaderos"  29 Oct al 2 Nov La Habana, Cuba 
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C. Baysal, L. Bortesi, C. Zhu, G. Farré, V. Medina, S. Schillberg, P. Christou CRISPR/Cas9 mutation of the rice 
starch branching enzyme iib gene (OsBEIIb) does not affect the closely related potential off-target osbeiia and results 
in mono and biallelic knockouts in the T1 generation XXII Reunión de la Sociedad Española de Fisiología 
Vegetal/XV Spanish Portuguese Congress of Plant Physiology (June 26-29, 2017) Barcelona, Spain  
 
X. Jin, C. Bai, J. Berman, G. Farré, T. Capell, P. Christou, G. Sandmann, C. Zhu Regulation of -carotene 
biosynthesis and accumulation in maize endosperm EUROCAROTEN 4th Management Committee & 3rd Working 
Groups Meetings & Workshop Sustainable Production of Carotenoids: From Biosynthesis to Biotechnology 
(October 16-18, 2017) Trogir, Croatia. Selected Oral Presentation 
 
J. Díaz-Gómez, C. Nogareda, J.A. Moreno, E. Angulo, G. Sandmann, T. Capell, P. Christou and C. Zhu 
(2017) High-carotenoidbiofortified maize as feed component. CaroRed meeting (Valencia, 16-18  
November) pp 47. 
 
X. Jin, C. Bai, J. Berman, G. Farré, T. Capell, P. Christou, G. Sandmann, C. Zhu Regulation of maize (Zea mays L.) 

-carotene hydroxylase 2 (ZmBCH2) gene expression Reunión Nacional sobre Carotenoides en Microorganismos, 
Plantas, Alimentación y Salud (November 16-17, 2017) Valencia, Spain. Selected Oral Presentation 
 
J.A. Moreno, J. Diaz-Gomez, E. Angulo, B. Serrano-Pérez, G. Sandmann, T. Capell, C. Zhu, P. Christou, C. 
Nogareda Carotenoid-enriched corn protects poultry against coccidiosis APICOWPLEXA 4th International Meeting 
on Apicomplexa in Farm Animals (October 11-14, 2017) Madrid, Spain 
 
J.A. Moreno, E. Angulo, G. Sandmann, T. Capell, C. Zhu, P. Christou, C. Nogareda Los pollos que consumen maíz 
enriquecido con carotenoides mejoran los niveles de pododermatitis, úlceras plantares y coccidiosis XXII Simposio 
Anual de AVEDILA (November 16-17, 2017) Valladolid, Spain 
 
J.A. Moreno, J. Diaz-Gomez, E. Angulo, B. Serrano-Pérez, G. Sandmann, T. Capell, Zhu C, P. Christou, C. 
Nogareda High-carotenoid biofortified maize as feed component Reunión Nacional sobre Carotenoides en 
Microorganismos, Plantas, Alimentación y Salud (November 16-17, 2017) Valencia, Spain  
 
C. Zhu, X. Jin, C. Bai, G. Farré, T. Capell, P. Christou Regulation of -carotene hydroxylase 2 gene promoter in 
maize The 18th International Symposium on Carotenoids (18th ICS) (July 9-14, 2017) Lucerne, Switzerland. Selected 
Oral Presentation. 
 
 
C. Zhu, C. Bai, X. Jin, J, Berman, G. Farre, T. Capell, P. Christou (2016) Regulation of -carotene biosynthesis and 
accumulation in maize endosperm. XIX International Botanical Congress (July 23-29, 2017) Shen Zhen, China. Oral 
presentation. 
 
Y. Sheng, X. Ni, X. Jin, L. Shi, G. Farre, T. Capell, P. Christou, C. Zhu (2016) Molecular cloning and functional 
analyses of two genes encoding dihydroflavonol 4-reductase (DFR) from orange-flower gentian (Gentiana lutea L. 
var. aurantiaca) XIX International Botanical Congress (July 23-29, 2017) Shen Zhen, China. Oral presentation 
 
P. Diaz-Benito, B. Fernández, R. Banakar, S. Rodríguez, P.l Christou, R. Pereiro, J. Abadía, A. Álvarez-
Fernández.  (2016). Localization of Metals and Metal Ligands in Rice Seeds Overexpressing Nicotianamine 
Synthase and/or Barley Nicotianamine Amino Transferase 18th International Symposium on Iron Nutrition and 
Interaction in Plants, Madrid, May 30-June 3 
 
R. Banakar, Teresa Capell, Paul Christou (2013) Heterologous expression of barley YS1 transporter in rice improves 
iron uptake and seed iron levels EPSO Conference, Greece September  6-9. 
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E. Vamvaka, Murad A.M, E. Rech, P. Christou, T. Capell (2013) Proteomic analysis and functional characterization 
of the anti-HIV antibody 2G12 in rice seeds. XIII Portuguese-Spanish Congress on Plant Physiology. Lisbon, 
Portugal July 24-27 (posterpresentation) 
 
E. Vamvaka, E. Arcalis, Melnik S , Altmann F, E. Stoger , P. Christou , T. Capell (2013) Expression, purification and 
glycosylation profile of the 2G12 anti-HIV antibody produced in rice seeds. XIII Portuguese-Spanish Congress on 
Plant Physiology. Lisbon, Portugal July 24-27 (selected short oral presentation) 
 
Arjo G, Zhu C, Capell T, Matias-Guiu, Piñol C, Christou P (2012) genetically engineered multivitamin corn feeding 
assessment. Congress 22nd IUBMB and 37th FEBS from Single Molecules to Systems Biology September 4-9 th 
Sevilla Spain     P 18-22 
 
Yuan D, Masip G, Buntru M, Kreuzaler F, Capell T, Christou (2012) reconstruction of glycolate dehydrogenase in 
rice: a first essential step towards reducing photorespiration in C3 plants. Plant Biology Congres 2012 FEBS and 
EPSO, 29 July to 3 August, Albert-Ludwings-University Freiburg, Germany pp 157 
 
Farre G, Rivera S, Canela R, Zhu C, Capell T, Christou P (2012) Transcriptiona-metabolic networks in corn plants 
expressing transgenes from the carotenoid biosynthesis pathway. Plant Biology Congres 2012 FEBS and EPSO, 29 
July to 3 August, Albert-Ludwings-University Freiburg, Germany pp 640 
 
Sanahuja G, Farre G, Bassie L, Zhu C, Capell T, Christou P (2012) Ascorbate biosynthesis and recycling enzymes 
are subject to complex and genotype-dependent feedback regulation during maize endosperm development. Plant 
Biology Congres 2012 FEBS and EPSO, 29 July to 3 August, Albert-Ludwings-University Freiburg, Germany pp 
668 
 
Berman-Quintana J, Farre G, Rivera S, Bai C, Canela R, Sandmann G, Zhu C, Capell T, Christou P (2012) 
Transgenic maize and rice expressing a heterologous Orange (Or) gene exhibits enhanced accumulation of 
carotenoides. Plant Biology Congres 2012 FEBS and EPSO, 29 July to 3 August, Albert-Ludwings-University 
Freiburg, Germany pp 627 
 
Sabalza M, Ramessar K, van Dolleweerd C, O’Keefe B, Ma J, Capell T, Christou P (2012) Plant based microbicides 
containing antiviral lectins for HIV prevention. Plant Biology Congres 2012 FEBS and EPSO, 29 July to 3 August, 
Albert-Ludwings-University Freiburg, Germany pp 617 
 
Zorrilla-Lopez U, Farre G, Zhu C, Capell T, Christou P (2012) Transgenic rice with altered vitamin E content 
throught metabolic engineering. Plant Biology Congres 2012 FEBS and EPSO, 29 July to 3 August, Albert-
Ludwings-University Freiburg, Germany pp 287 
 
Banakar R, Gomez-Galera S, Capell T, Christou P (2012) Multigene engineering of rice for iron biofortification 
Plant Biology Congres 2012 FEBS and EPSO, 29 july to 3 August, Albert-Ludwings-University Freiburg, Germany   
pp 121 
 
Arjó G, Capell T, Christou P, Piñol C (2011) Multivitamin corn: toxicity and allergenicity safety assessment. 5th 
International Symposium on Recent Advances in Food Analysis (RAFA 2011) November 1 - 4, Prague, Czech 
Republic. Poster presentation 
 
Banakar R, Capell T, Christou P (2011) A novel mechanism for oxidative stress tolerance in plants mediated by the 
Arabidopsis ATP-sulfurylase gene. Conference Molecular bases of Plant Stress, 21-23 september. Varna, Bulgaria. 
Poster presentation 
 
Sanahuja G, Farre G, Bassie L, Zhu C, Capell T, Christou P (2011) Elucidation of rate limiting steps of ascorbate 
biosynthesis in maize. International Phytochemical society of Europe (PSE) Symposium. Photochemicals in nutrition 
and health 27-30 September 2011 Giovinazzo (BARI), Italy. Poster presentation. pp 86 
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Miralpeix B, Hoefer R, Werck D, Dong L, Bouwmeester HJ, Capell T, Christou P (2011) Metabolic engineering of 
terpenoid biosynthesis in transgenic tobacco plants. International Phytochemical society of Europe (PSE) 
Symposium. Photochemicals in nutrition and health 27-30 September 2011 Giovinazzo (BARI), Italy. Poster 
presentation pp 89 
 
Bai C, Rivera SM, Medina V, Sandmann G, Canela R, Zhu, Capell T, Christou P (2011) Metabolic engineering of 
carotenoid biosynthesis in rice endoeperms. International Phytochemical society of Europe (PSE) Symposium. 
Photochemicals in nutrition and health 27-30 September 2011 Giovinazzo (BARI), Italy. Poster presentation. pp 76 
 
Peremarti A, Villegas D, Christou P, Capell T, Royo C (2011) Molecular and physiological characterization of a 
light-green durum wheat mutant. Mexico September 

Yuan D, Capell T and Christou P (2011). Engineering rice with glycolate dehydrogenase – a first step in addressing 
limitations in carbon assimilation in rice. The Gordon Research Conference on CO2 Assimilation in Plants: Genome 
to Biome held May 29, 2011 – June 3, 2011 at Les Diablerets Conference Centre in Les Diablerets, Switzerland. 
Poster Presentation. 

Arjo G Capell T Piñol C Christou P (2011) Preliminary safety assessment of two genetically engineered corn lines 
expressing carotenoids and other vitamin biosynthetic genes. 2011 Meeting of the Society for In Vitro Biology Junes 
4-8 Raileigh, North Carolina, USA poster presentation pp 6 
 
Sabalza M, van Dolleweerd C, Capell T, O’Keefe B, Ma J, Christou P (2011) Antiviral lectins as components of 
plant based microbicides for HIV prevention. 2011 Meeting of the Society for In Vitro Biology Junes 4-8 Raileigh, 
North Carolina, USA poster presentation pp 11 
 
Vamvaka E, Sabalza M, O’Keefe B, Ma J, Capell T, Christou P (2011) A transgenic rice seed based platform for the 
production of next generation multi-component microbicides against HIV. 2011 Meeting of the Society for In Vitro 
Biology Junes 4-8 Raileigh, North Carolina, USA poster presentation pp 11 
 
Dashevskaya E, Horn R, Zimmermann D, Chudobova I, Schilbert S. Capell T, Christou P (2011) Identification of 
rice genes induced by abiotic stress by prteomics and qRT-PCR. 2011 Meeting of the Society for In Vitro Biology 
Junes 4-8 Raileigh, North Carolina, USA poster presentation pp 15. 
 
Gemma Farré, Sol M Rivera, Ramon Canela, Gerhard Sandmann, Changfu Zhu, Teresa Capell and Paul Christou 
(2011). Transgenic corn plants engineered with the Arabidopsis homologue of the Orange (Or) gene. TERPNET 10th 
International Meeting: Biosynthesis and function of isoprenoids in plants, microorganisms and parasites. May 22-
May 26, 2011, Kalmar, Sweden. pp. 
 
B Miralpeix R Hoefer D Werck L Dong H Bouwmeester T Capell P Christou (2011) Towards engineering of the 
early steps of terpenoid Indole Alkaloid pathway in tobacco plants. TERPNET 2011, 10th International Meeting: 
Biosynthesis and function of isoprenoids in plants, microorganisms and parasites. May 22-May 26, 2011, Kalmar, 
Sweden. pp.  
 
Bai C, Rivera SM, Medina V, Sandmann G, Canela R, Zhu C, Capell T and Christou P (2011) An effective in vitro 
functional expression assay for carotenogenic genes in rice. TERPNET 2011, 10th International Meeting: 
Biosynthesis and function of isoprenoids in plants, microorganisms and parasites. May 22-May 26, 2011, Kalmar, 
Sweden. pp.141. 
 
Zhu C, Farre G, Shi L, Bai C, Sanahuja G, Capell T, Sandmann G and Christou P (2011) Cloning and functional 
characterization of carotene hydroxylase genes from maize (Zea mays. L.) endosperm. TERPNET 2011, 10th 
International Meeting: Biosynthesis and function of isoprenoids in plants, microorganisms and parasites. May 22-
May 26, 2011, Kalmar, Sweden. pp.143. 
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C. Bai, S. Maiam Rivera V. Medina, R. Canela, G. Sandmann, T. Capell, P. Christou, and C. Zhu (2010) 
Exploring the mechanism of carotenoid accumulation in rice (Oryza sativa) endosperm through multi-gene 
engineering. First Global Conference in Biofortification Washingtown DC USA, 8-11- November 
 
Gemma Farre, Shaista Naqvi, Gerhard Sandmann, Teresa Capell, Changfu Zhu Paul Christou (2010) 
Multivitamin biofortification of an elite south african corn inbred through combinatorial nuclear transformation. 
First Global Conference in Biofortification Washingtown DC USA, 8-11- November 
 
G. Farre, S. Naqvi, G. Sandmann, T. Capell, C. Zhu, P. Christou (2010) The development of nutritionally 
enhanced crops for human health and food security: high zeaxanthin corn. First Global Conference in 
Biofortification Washingtown DC USA, 8-11- November 
 
Sabalza M, Ramessar K, Van Dolleweerd C, Capell T, O’Keefe B, Ma J, Christou P (2010) next generation 
combination microbicides to combat HIV COST ACTION FA0804 Molecular Farming Annual meeting 6-8 
October Vico Equence (Naples) Italy   Poster p24 
 
Miralpeix B, Avesani L, Capell T Pezzoti M, Christou P Ramessar K (2010) expression and analysis of 
recombinant human glutamic acid decarboxylase (GAD) autoantigens in transgenic maize to prevent insulin-
dependnet diabetesl mellitus. COST ACTION FA0804 Molecular Farming Annual meeting 6-8 October Vico 
Equence (Naples) Italy   Poster p13 
 
Miralpeix B Rimini 14 International Biotechnology Symposium and Exhibition 15-19 September Rimini Italy 
 
Farre G, Sanahuja G, Naqvi S, Sandman G, Capell T, Christou P, Zhu C (2010) The development of nutritionally 
enhanced crops for human health and food security: high provitamin A, multi-vitamin and high zeaxanthin corn. 
Annual Meeting of the American Society of Plant Biologist, Montreal, Canada 31 July to 4 August 
 
Dashevskaya S, Haensel U, Horn R, Zimmermann D, Chudobova I, Shillberg S, Capell T, Christou P, von 
Koskull-Doring P (2010) Novel strategies for the identification of inducible molecular markers for abiotic stress 
response in rice Annual Meeting of the American Society of Plant Biologist, Montreal, Canada 31 July to 4 
August 
 
Sabalza M, Ramessar K, van Dolleweerd C, Capell T, O’Keefe B, Ma J, Christou P (2010) next generation 
combination microbicides to combat HIV Modern Mucosal Vaccines, Adjuvants and Microbicides: preventing 
transmission of pathogens 28-30 April The Alexander Hotel Dublin Ireland 
 
Zhu C (2010) The role of genetic background in determining qualitative and quantitative carotenoid profiles in 
corn endosperm In the 12th World Congress of the International Association for Plant Biotechnology (12th IAPB) 
and the 2010 In Vitro Biology Meeting of the Society for In Vitro Biology (SIVB) held in St. Louis, MO, USA, 
June 6-11. 
 
Bai C, Maiam Rivera S, Medina V, Canela R, Sandmann G, Capell T, Christou P, Zhu C (2010) metabolic 
engineering of carotenoid accumulation in rice endosperm through combinatorial genetic transformation. In the 
12th World Congress of the International Association for Plant Biotechnology (12th IAPB) and the 2010 In Vitro 
Biology Meeting of the Society for In Vitro Biology (SIVB) held in St. Louis, MO, USA, June 6-11. 
 
Bai C, Maiam Rivera S, Medina V, Canela R, Sandmann G, Capell T, Christou P, Zhu C (2010) Carotenoid 
biofortification of rice endosperm through multiplex gene transformation. Gordon Research Conference in 
Carotenoids January 17-22 Ventura Beach Marriot, Ventura CA, USA. 
 
Zhu C, Naqvi S, Sandmann G, Capell T, Christou P (2010) Enhancement of zeaxantine levels in corn by 
combining transgenesis and conventional breeding. Gordon Research Conference in Carotenoids January 17-22 
Ventura Beach Marriot, Ventura CA, USA. 
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S Naqvi, G Farre, G Sanahuja, C Bai, T Capell and P Christou. (2009) Simultaneous multi-pathway engineering 
in crop plants through combinatorial genetic transformation: creatin nutritionally biofortified cereal grains for 
food security. Event Planners Australia del 10/08 al 14/08 Tropical North Queensland (Australia) 
 
S Naqvi, Ch Zhu, G Farre, J Breitenbach, G Sandmann, P Christou and T Capell (2009) Creation of carotenoid-
enriched corn mutant series through combinatorial genetic transformation. Gordon Research Conference on Plant 
Metabolic Engineering. Waterville Valley, NH United States, July 12-17 Poster presentation  
 
G Farre, S Naqvi, K Ramessar, L Bassie, J Breitenbach, D Perez, G Ros, G Sandmann, T Capell, P Christou and 
Ch Zhu , (2009) Multivitamin biofortification of an elite South African maize inbred through combinatorial 
nuclear transformation IPMB (international congress of plant and molecular biology) 21/10 al 30/10. St. Louis 
(EEUU) 
 
S Gomez-Galera, D Sudhakar, Ch Zhu, A Pelacho, T Capell, P Christou (2009) Expression of the barley iron-
phytosiderophore transporter 1 (HvYS1) gene in rice for enhanced tolerance to alkaline soils and iron 
biofortification. IPMB (international congress of plant and molecular biology) 21/10 al 30/10. St. Louis (EEUU) 
 
M Sabalza, K Ramessar, T Capell and P Christou (2009) Expression and analysis of recombinant anti-hiv 
monoclonal antibodies in transgenic corn. IPMB (international congress of plant and molecular biology) 21/10 al 
30/10. St. Louis (EEUU).  
 
A Peremarti, L Bassie, Ch Zhu, P Christou and T Capell (2009) Molecular characterization of the arginine 
decarboxylase (Adc) gene family in rice. IPMB (International Congress of Plant and Molecular Biology) 21/10 al 
30/10. St. Louis (EEUU). 
 
Yuan D, Peremarti A, Bassie L, Zhu C, Christou P, Capell T (2009) Cloning and characterization of two novel 
polyamine gene promoters from rice (Oryza sativa) Gordon Research Conference on Plant Metabolic 
Engineering. Waterville Valley, NH United States, July 12-17, Poster presentation  
 
G Sanahuja, G Farre, S Naqvi, J Breitenbach, G Sandmann, C Zhu, T Capell and P Christou (2009) Enhanced 
levels of vitamin E in transgenic corn trough metabolic engineering. 14 th. European Meeting on Fat Soluble 
Vitamins. Potsdam (Germany)  
 
G Farre,S Naqvi, J Breitenbach, D Perez Conesa, G Ros, G Sandmann, T Capell, P Christou  and C Zhu (2009) 
Biofortification of corn with enhanced vitamins through combinatorial genetic transformation. 14 th. European 
Meeting on Fat Soluble Vitamins. Potsdam (Germany)  
 
C.Bai, C Zhu, T Capell, J Breitenbach, G Sandmann, P Christou (2009) Metabolic engineering of carotenoid 
accumulation in rice endosperm through combinatorial genetic transoformation. 14 th. European Meeting on Fat 
Soluble Vitamins. Potsdam (Germany)  
 
Ariadna Peremarti, Ludovic Bassie, Dawei Yuan, Ana Pelacho, Paul Christou, Teresa Capell 
(2009).Transcriptional regulation of the rice arginine decarboxylase (Adc1) gene by methyl jasmonate. 
XVIII-National Meeting of Spanish Society of Plant Physiology and XI-Congress Spanish-Portuguese of Plant 
Physiology. Zaragoza. Spain. pp. 302. Abstract. 

Qunrui Li, Dawei Yuan, Chao Bai, Qingjie Yang, Teresa Capell, Gerhard Sandmann, Paul Christou and Changfu 
Zhu (2009). Cloning and characterization of a chromoplast-specific zeaxanthin epoxidase gene promoter from 
Gentiana lutea. XVIII-National Meeting of Spanish Society of Plant Physiology and XI-Congress 
Spanish-Portuguese of Plant Physiology. Zaragoza. Spain. pp. 138. Abstract 

Sonia Gómez-Galera, Duraialagaraja Sudhakar, Changfu Zhu, Ana M. Pelacho, Teresa Capell, Paul Christou 
(2009) Genetic engineering of rice with a barley iron-phytosideriphore transporter XVIII-National Meeting of 
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Spanish Society of Plant Physiology and XI-Congress Spanish-Portuguese of Plant Physiology. Zaragoza. Spain. 
pp. 186. Abstract 
 
Svetlana Dashevskaya, Ulrike Haensel, Ruth Horn, Denise Zimmermann, Ivana Chudobova, Stefan Schillberg, 
Teresa Capell, Paul Christou, Pascal von Koskull-Döring (2009). Identification of molecular markers for 
bioregulators that enhance rice productivity and quality. XVIII-National Meeting of Spanish Society of Plant 
Physiology and XI-Congress Spanish-Portuguese of Plant Physiology. Zaragoza. Spain. pp. 134. Abstract 
 
Ludovic Bassié, Eduard Perez-Massot, Ariadna Peremarti, Changfu Zhu, Paul Christou, Teresa Capell (2009). 
Cloning and characterization of the wheat arginine decarboxylase gene. XVIII-National Meeting of Spanish 
Society of Plant Physiology and XI-Congress Spanish-Portuguese of Plant Physiology. Zaragoza. Spain. pp. 291. 
Abstract 
 
M. Sabalza, K.Ramessar, T.Capell, P.Christou (2009) HIV neutralizing monoclonal antibodies expressed in maize 
seeds. XVIII-National Meeting of Spanish Society of Plant Physiology and XI-Congress Spanish-Portuguese of 
Plant Physiology. Zaragoza. Spain. pp. 346 Abstract 
 
Chao Bai, Changfu Zhu, Teresa Capell, Jurgen Breitenbach, Gerhard Sandmann and Paul Christou. 

(2009).Exploring the mechanism of carotenoid accumulation in rice endosperm through multi-gene engineering. 
XVIII-National Meeting of Spanish Society of Plant Physiology and XI-Congress Spanish-Portuguese of Plant 
Physiology. Zaragoza. Spain. pp. 337. Abstract 
 
Gemma Farre, Shaista Naqvi, Georgina Sanahuja, Changfu Zhu,Teresa Capell, Paul Christou  (2009) Transgenic 
corn with enhanced levels of vitamin e through metabolic engineering. XVIII-National Meeting of Spanish 
Society of Plant Physiology and XI-Congress Spanish-Portuguese of Plant Physiology. Zaragoza. Spain. pp. 341. 
Abstract 
 
Qunrui Li, Gemma Farre, Shaista Naqvi, Gerhard Sandmann, Teresa Capell, Paul Christou and Changfu Zhu 
(2009). Cloning and characterization of two carotenoid isomerase (CRTISO) genes from maize (Zea mays L.) 
endosperm. XVIII-National Meeting of Spanish Society of Plant Physiology and XI-Congress 
Spanish-Portuguese of Plant Physiology. Zaragoza. Spain. pp. 139. Abstract  
 
Gemma Farre, Shaista Naqvi, Teresa Capell, Gerhard Sandmann, Paul Christou and Changfu Zhu (2009). 
Characterization and functional analyses of two individual beta-carotene hydroxylase (BCH) genes from maize 
(Zea mays L.) endosperm. XVIII-National Meeting of Spanish Society of Plant Physiology and XI-Congress 
Spanish-Portuguese of Plant Physiology. Zaragoza. Spain. pp. 135. Abstract 

Sanahuja G, Naqvi S , Farre G, Zhu C , Capell T  and Christou P (2009). A novel hybrid created through breeding 
a transgenic corn line expressing three consecutive carotenoid biosynthetic genes with yellow corn exhibits 
altered carotenoid profiles and reveals further rate-limiting steps in corn carotenoid biosynthesis. XVIII-National 
Meeting of Spanish Society of Plant Physiology and XI-Congress Spanish-Portuguese of Plant Physiology. 
Zaragoza. Spain. pp. 347. Abstract 

Shaista Naqvi, Gemma Farre, Georgina Sanahuja, Changfu Zhu, Teresa Capell and Paul Christou  (2009). 
Combinatorial nuclear genetic transformation and its utility in engineering and understanding complex metabolic 
pathways in plant. XVIII-National Meeting of Spanish Society of Plant Physiology and XI-Congress 
Spanish-Portuguese of Plant Physiology. Zaragoza. Spain. pp. 335. Abstract 
 
Shaista Naqvi, Gemma Farre, Georgina Sanahuja, Sonia Gomez-Galera, Chao Bai, Teresa Capell, Changfu Zhu 
and Paul Christou (2009). Simultaneous multi-pathway engineering in crop plants through combinatorial genetic 
transformation: Creating nutritionally BIOFORtified Cereal grains for food security. XVIII-National Meeting of 
Spanish Society of Plant Physiology and XI-Congress Spanish-Portuguese of Plant Physiology. Zaragoza. Spain. 
pp. 328. Abstract 
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B. Miralpeix, L. Avesani, T. Capell, M. Pezzotti, P. Christou and K. Ramessar (2009). Expression and analysis of 
recombinant human glutamic acid decarboxylase (GAD) autoantigens in transgenic maize to prevent insulin-
dependent diabetes mellitas. XVIII-National Meeting of Spanish Society of Plant Physiology and XI-Congress 
Spanish-Portuguese of Plant Physiology. Zaragoza. Spain. pp. 345. Abstract   
 
Gomez-Galera, S.,Sudhakar, D., S., Zhu, Ch., Pelacho, A., Capell, T. Christou, P. (2008) Effective mineral 
biofortification of cereal crops via combinatorial genetic transformation.XIV International Symposium on Iron 
Nutrition and Interactions in Plants.Beijing-China October 11-16 october. p.p. 136 
 
Yuan, D., Peremarti, A., Bassie,L., Zhu, Ch., Christou, P., Capell, T. (2008) Cloning and characterization of two 
novel polyamine gene promoters from rice (Oryza sativa L) In: Modern Variety breeding for present and future 
needs; Eucarpia; Valencia, Spain, 9-12 September  p.p. 504.  
 
Christou, P., Capell, T., Zhu, C., Bassie, L., Naqvi, L., Ramessar, K., Gomes-Galera, S., Peremarti, A., Yuan, D., 
Dashevskaya, G., Farre, G., Sabalza,M., Miralpeix, B. (2008) Third generation transgenic crops with enhanced 
multigenic traits. Federation of European Societies of Plant Biology (FESPB) Tampere, Finland 17-22 August 
2008. 
 
Peremarti, A, Bassie, L., Yuan, D., Dashevskaya, S., Christou, P., Capell, T (2008) Rice plants expressing Datura 
S-Adenosylmethionine Decarboxylase accumulated high levels of spermine and exhibited a drought tolerant 
phenotype. American Society of Plant Biologists and Sociedad Mexicana de Bioquímica: Rama: Bioquímica y 
Biología Molecular de Plantas. Mérida-Mexico . June 26-July 1 pp 130 
 
Naqvi S, Zhu, C, Breitenbach, J, Sandmann, G, Christou, P, Capell, T (2008) Creation of carotenoid-enriched 
corn mutant series through combinatorial genetic transformation. American Society of Plant Biologists and 
Sociedad Mexicana de Bioquímica Rama: Bioquímica y Biología Molecular de Plantas. Mérida, México June 26-
July 1 pp 268 
 
Christou P, Capell T, Zhu C, Bassie L, Naqvi S, Ramessar K, Gomes-Galera S, Peremarti A, Yuan D, 
Dashevskaya S, Farre G, Sabalza M, Miralpeix B (2008) Third generation transgenic crops with enhanced 
multigenic traits. Physiologia Plantarum 133: L04. 
 
Naqvi SB, Gomez-Galera S, Ramessar K, peremarti A, Dashevskaya S, Bassie L, Capell T, Christou P, Zhu C 
(2007) Vitamin bio-fortification of cereals for food security. PSE Congress. Plants for human health in the pot-
Genome era. 26-8 to 29-8-2007; Helsinki pp 112. 
 
Capell T Bassie L, Peremarti A, Zhu C, Christou P. (2006) Transgenic cereals with enhanced resistance to abiotic 
stress through metabolic engineering. In Transgenic Maize Seeds Cereal Science and Technology for Feeding Ten 
Billion People: Genomics Era and Beyond. Eucarpia Cereal Section meeting, Lleida (Spain) 13th to 17th 
November 2006. pp 69. 
 
Naqvi S.B, Gómez-Galera S, Capell T, Christou P and Zhu C. Vitamin and Fatty Acid Bio-Fortification of 
Cereals for Food Security. In Transgenic Maize Seeds Cereal Science and Technology for Feeding Ten Billion 
People: Genomics Era and Beyond. Eucarpia Cereal Section meeting, Lleida (Spain) 13th to 17th November 2006. 
pp 157 
 
Gómez-Galera S, Naqvi S, Pelacho AM, Capell T, Christou P and Zhu C. Essential Micronutrient Fortification of 
Cereal Grains for Enhanced Nutrition. In Transgenic Maize Seeds Cereal Science and Technology for Feeding 
Ten Billion People: Genomics Era and Beyond. Eucarpia Cereal Section meeting, Lleida (Spain) 13th to 17th 
November 2006. pp 156 
 
Bassie, L, Peremarti, A; Zhu, C; Christou, P and Capell, T. (2006) Constitutive Expression of the Oat Arginine 
Decarboxylase cDNA in Transgenic Wheat Plant does not Alter Expression of its Orthologue. In Transgenic 
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Maize Seeds Cereal Science and Technology for Feeding Ten Billion People: Genomics Era and Beyond. 
Eucarpia Cereal Section meeting, Lleida (Spain) 13th to 17th November 2006. pp116 
 
K.Ramessar, E. Stoger, Zhu, C, T. Capell, P.Christou. Production Of Recombinant Hiv Monoclonal Antibodies 
For Human Health. In Transgenic Maize Seeds Cereal Science and Technology for Feeding Ten Billion People: 
Genomics Era and Beyond. Eucarpia Cereal Section meeting, Lleida (Spain) 13th to 17th November 2006. pp 155. 
 
Zhu C, Naqvi S, Gómez-Galera S, Pelacho AM, Capell T and Christou P (2006) Essential Micronutrient 
Fortification of Cereal Grains for Enhanced Nutrition. In Transgenic Maize Seeds Cereal Science and Technology 
for Feeding Ten Billion People: Genomics Era and Beyond. Eucarpia Cereal Section meeting, Lleida (Spain) 13th 
to 17th November 2006. pp 154 
 
Peremarti, A; Bassie, L; Zhu, C; Christou, P and Capell, T. (2006) Molecular and Biochemical Characterization 
of Transgenic Rice Plants Over-Expressing the Datura S-Adenosylmethionine Decarboxylase (SAMDC) cDNA. In 
Transgenic Maize Seeds Cereal Science and Technology for Feeding Ten Billion People: Genomics Era and 
Beyond. Eucarpia Cereal Section meeting, Lleida (Spain) 13th to 17th November 2006. pp 115 
 
Bassie L, Peremarti A, Naqvi S, Peiro A, Christou P and Capell T (2005) Constitutive expression of the oat 
arginine decarboxylase cDNA in transgenic wheat alters polyamine profile and is regulated in a spatial manner. 
Technological breakthroughs and commercialization – The way forward. MPOB International Palm Oil Congress. 
25-29 September, Selangor, Malaysia. Poster presentation. 
 
Capell T, Bassie L, Rafel M, Li W, Lan Ping, Christou P (2004) A conceptual model for the role of polyamines in 
abiotic stress reponse. Innovations towards modernized agriculture. 4-7 October, Melaka, Malaysia. Poster 
presentation. 
 
 
E. Arcalis, G. Drakakaki, S. Marcel, R. Fischer, P. Christou, E. Stöger. Recombinant protein deposition in cereals: 
Subcellular localization of a fungal glycoprotein in maize, rice and wheat endosperm.  7th International Congress 
of Plant Molecular Biology, Barcelona, Spain, June 23-28, 2003.  
 
S. Marcel, G. Drakakaki, E. Arcalis, R. Fischer, P. Christou, E. Stöger. The intracellular fate of a recombinant 
protein is tissue dependent. 7th International Congress of Plant Molecular Biology, Barcelona, Spain, June 23-28, 
2003.  
 
I. Claparols, Ludovic Bassie, Eva Aguado, Donatella Serafini-Fracassini, Paul Christou and T. Capell. Over-
expression of a rat transglutaminase ORF in transgenic rice (Oryza sativa L.): molecular and biochemical 
analyses. Transglutaminase Conference, Brecia, Italy, 2002. 
 
E. Aguado, L. Bassie, E. Fiume, P. Christou and T. Capell. Transgenic rice plants that over-express the oat 
arginine decarboxylase cDNA constitutively show enhanced tolerance to drought stress.  EuRice Conference, 
Turin, Italy, July 2002. 
 
L. Bassie, E. Aguado, E. Fiume, P. Christou and T. Capell. Generation and preliminary metabolic profiling of 
transgenic rice plants accumulating putrescine. EuRice Conference, Turin, Italy, July 2002. 
 
 
PK Agrawal, P. Christou, R. Sridhar and A. Kohli. Clean DNA transformation: Cotransformation, cointegration, 
coexpresion, level of expression, inheritance and stability of five minimal transgene cassettes in rice (Oryza 
sativa).  8th National Rice Biotechnology Network Meeting, 21-25 October, 2001, Aurangabad, India. 
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Mary L Parker, Eva Stoger, Rod Casey and Paul Christou.  Location of transgenic pea protein in wheat 
endosperm by immunogold labelling.  Food Structure and Functionality Session, 92nd AOCS Annual Meeting and 
Expo., May 13-16, 2001, Minneapolis Convention Centre, Minneapolis, Minnesota, USA.  Abstract. 
 
A M R Gatehouse, P. Christou, and J A Gatehouse.   Improved Strategies for Aphid Resistant Transgenic Crops.  
British Crop Protection Council Conference - Pests & Diseases 2000 - 13-16 November 2000, Brighton, UK. 
Abstract  
 
R. Greco, P.B.F. Ouwerkerk, C. Sallaud, A. Kohli, C. Favalli, T. Beguiristain, L. Colombo, E. Pè, P. 
Puigdomènech, E. Guiderdoni, P. Christou, J.H.C. Hoge and A. Pereira.  Transposons and Functional Genomics 
in Rice.  Fourth International Rice Genetics Symposium, International Rice Research Institute, Manila, The 
Philippines, 22-27 October 2000.  Abstract. 
 
Paul Christou, Eva Stoger, Ajay Kohli, Richard Twyman, Xiangdong Fu, Eva Wegel.  Transgenic Integration, 
Organization and Expression in Cereals.  Fourth International Rice Genetics Symposium, International Rice 
Research Institute, Manila, The Philippines, 22-27 October 2000.  Abstract. 
 
S.S. Gosal, R. Gill, A.S. Sindhu, H.S. Dhaliwal and P. Christou.  Introduction of CRY1A(c) gene into Basmati rice 
and transmission of transgenes to R3 progeny.  Fourth International Rice Genetics Symposium, International Rice 
Research Institute, Manila, The Philippines, 22-27 October 2000.  Abstract. 
 
P.K. Agrawal, P. Christou and A. Kohli.  Clean DNA transformation, co-integration and expression analysis of 
minimal transgene cassette in rice (Oryza sativa L.).  Fourth International Rice Genetics Symposium, 
International Rice Research Institute, Manila, The Philippines, 22-27 October 2000.  Poster.  
 
Bui Ba Bong, Tran Thi Cuc Hoa, Thomas K. Hodges and P. Christou.  Transformation of Indica cultivars grown 
in Vietnam using Agrobacterium tumefaciens or particle bombardment.  Fourth International Rice Genetics 
Symposium, International Rice Research Institute, Manila, The Philippines, 22-27 October 2000.  Poster.   
 
I.H. Slamet-Leodin, Novalina, Satoto, D. Damayanti, Sutrisno, Mulyaningsih E.S., P. Christou and H. 
Aswidinoor.  Inheritance of cry1A(b) and Snowdrop lectin (gna) genes in transgenic Javanica rice progenies and 
performance of subsequent generations against YSB and BPH.  Fourth International Rice Genetics Symposium, 
International Rice Research Institute, Manila, The Philippines, 22-27 October 2000.  Poster.   
 
Hitchin E, Bassie L, Lepri O, El-Hussieny, G, Hang P, Pham N, Christou P and Capell T. Simultaneous Down-
regulation of Two Related Enzymes in Early Steps of the Polyamine Biosynthetic Pathway in Transgenic Rice by 
a Single Antisense Mrna.  International Society for Plant Molecular Biology, 6th International Congress of Plant 
Molecular Biology, 18-24 June 2000, Québec, Canada.  Abstract. 
 
P Hang, L Bassie, O Lepri, G El-Hussieny, P Nghia, E Hitchin, P Christou, and Capell T., Molecular 
Biotechnology Unit, John Innes Centre, Norwich Research Park, Colney Lane, Norwich, NR4 7UH, UK.  
Putrescine Accumulation in Transgenic Rice Leads to Increase Tolerance to Drought Stress.  International Society 
for Plant Molecular Biology, 6th International Congress of Plant Molecular Biology, 18-24 June 2000, Québec, 
Canada.  Abstract. 
 
Xiangdong Fu, Donald Richard, John Flintham, Paul Christou, Nicholas Harberd, John Innes Centre, Norwich 
Research Park, Norwich, NR47UH,UK.   High-level expression of Arabidopsis GAI causes dwarfism and altered 
gibberellin response in transgenic rice. International Society for Plant Molecular Biology, 6th International 
Congress of Plant Molecular Biology, 18-24 June 2000, Québec, Canada.  Abstract. 
 
Paul Christou, Ludovic Bassie, Ed Hitchin, Olivia Lepri, Gehan El-Hussieny, Pham Thu Hang, Pham Trung 
Nghia and Teresa Capell.  Genetic Engineering of the Polyamine Biosynthetic Pathway in Cereal Grains.  2nd 
European Polyamine Conference “Polyamines 2000: Biological and Clinical Perspectives”, Rimini, 1-4 June 
2000.  Abstract No. C7.1.  Oral Presentation.   
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Ludovic Bassie, Olivia Lepri, Paul Christou and Teresa Capell.  Transgenic cell lines as a useful tool to study the 
biochemistry of down-regulation of an endogenous rice gene using a heterologous diamine-oxidase cDNA.  2nd 
European Polyamine Conference “Polyamines 2000: Biological and Clinical Perspectives”, Rimini, 1-4 June 
2000.  No. P3.28, Program and Abstract Book. Poster presentation. 
 
Paul Christou.  An evaluation of the presently available approaches to transfer genes into plants. Tebio - 1a 
Mostra Convegno Internazionale sulle Biotecnologie, Fiera di Genova, Italy, 24-26 May 2000.  Abstract. 
 
Dode, L.B., Peters, J.A., Christou, P., Martin, C., and Smith, A. (1999) Preliminary analysis of starch branching 
enzymes in rice (Oryza sativa L.) cvs. Pusa Basmati-1 and Bengal.  Genetics and Molecular Biology 22 No. 3 - 
Supplement, p. 653.  45th Congresso Nacional de Genética, Gramado - RS, Brazil, 3 - 6 October 1999.  Abstract. 
 
Dode, L.B., Peters, J.A., Christou, P., Martin, C., and Smith, A. (1999) Genetic manipulation of starch branching 
enzymes in rice.  Genetics and Molecular Biology 22 No. 3 - Supplement, pp. 653-654.  45th Congresso Nacional 
de Genética, Gramado - RS, Brazil, 3 - 6 October 1999.  Abstract. 
 
Eva Stoger, Carmen Vaquero, Esperanza Torres, Markus Sack, Liz Nicholson, Jürgen Drossard, Sarah Williams, 
Duncan Keen, Yolande Perrin, Paul Christou and Rainer Fischer.  Cereal crops as viable production and storage 
systems for therapeutic single chain Fv antibodies.  GM Crops and the Environment Conference held at 
Edinburgh Conference Centre, Heriot-Watt University, Edinburgh, and organised by the Scottish Agricultural 
College.  22-23 September 1999.  Abstract.    
 
Christou P., Kohli A., Capell T., Stoger E., Fu X., Sudhakar D., Mehlo L., Tinjuangjun P., Gahakwa D., Pelica F., 
Loc N.T., Duc L.T., Bong B.B., Harberd N., Gatehouse A., Gatehouse J.  Rice Biotechnology: From Fundamental 
Science to Application.  Rockefeller Foundation - 1999 Meeting of the International Program on Rice 
Biotechnology, 20-24 September 1999, Phuket, Thailand.  Abstract and Plenary Lecture (PC).  (Plenary Session 
4).   
 
Xiangdong Fu, Ajay Kohli, Richard M. Twyman and Paul Christou.  Multiple silencing mechanisms affect a 
three-gene single-copy transgenic locus in rice and involve distinct types of non-spreading cytosine methylation.  
Rockefeller Foundation - 1999 Meeting of the International Program on Rice Biotechnology, 20-24 September 
1999, Phuket, Thailand.  Oral Presentation.  (Session 2B - Improving Rice Transformation). 
 
Daphrose Gahakwa, Shahina Bano Maqbool, Xiangdong Fu, Duraialagaraja Sudhakar, Paul Christou, Ajay Kohli.  
Transgenic rice as a system to study the stability of transgene expression: multiple heterologous transgenes show 
similar behaviour in diverse genetic backgrounds.  Rockefeller Foundation - 1999 Meeting of the International 
Program on Rice Biotechnology, 20-24 September 1999, Phuket, Thailand.  Oral Presentation.  (Session 3B - 
Development of Transgenic Rice Varieties). 
 
Luke Mehlo, Gatsha Mazithulela, Richard Twyman, Daphrose Gahakwa, Mark J. Leech, Margaret I. Boulton, 
Jeffrey A. Davies and Paul Christou.  Structural analysis of transgene rearrangements and effects on expression in 
transgenic maize plants generated by particle bombardment.  Rockefeller Foundation - 1999 Meeting of the 
International Program on Rice Biotechnology, 20-24 September 1999, Phuket, Thailand.  Poster Presentation.  
(Rice Transformation Technology - Poster E1). 
 
Luke Mehlo, Thi L. Nguyen, Angharad M.R. Gatehouse, John A. Gatehouse, Gatsha Mazithulela, Daphrose 
Gahakwa, Mark J. Leech, Margaret I. Boulton, Jeffrey A. Davies and Paul Christou  The insecticidal activity of 
Bacillus thuringiensis d-endotoxins is significantly enhanced by fusion with the ricin B-chain.  Rockefeller 
Foundation - 1999 Meeting of the International Program on Rice Biotechnology, 20-24 September 1999, Phuket, 
Thailand.  Poster Presentation.  (Rice Genetic Engineering - Poster F2). 
 
Porntip Tinjuangjun, Nguyen Thi Loc, Angharad M.R. Gatehouse, John A. Gatehouse and P. Christou.  
Introduction of insect resistance gene into aromatic Thai rice by particle bombardment.  Rockefeller Foundation - 
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1999 Meeting of the International Program on Rice Biotechnology, 20-24 September 1999, Phuket, Thailand.  
Poster Presentation.  (Rice Genetic Engineering - Poster F27). 
 
Bui Ba Bong, Tran Thi Cuc Hoa, Paul Christou, T.K. Hodges.  Genetic improvement of rice varieties for the 
Mekong Delta of Vietnam: biotechnology contribution.  Rockefeller Foundation - 1999 Meeting of the 
International Program on Rice Biotechnology, 20-24 September 1999, Phuket, Thailand.  Oral Presentation (Bui 
Ba Bong).  (Session 1A - Engineering and Managing Insect Resistance). 
 
Shahina Bano Maqbool, Sheikh Riazuddin, Nguyen Thi Loc, John Gatehouse and Paul Christou.  Multiple 
insecticidal genes targeting insect pests through different mechanisms provide resistance against rice leaf folder, 
yellow stemborer and brown planthopper.  Rockefeller Foundation - 1999 Meeting of the International Program 
on Rice Biotechnology, 20-24 September 1999, Phuket, Thailand.  Oral Presentation (Shahina Bano Maqbool).  
(Session 1A - Engineering and Managing Insect Resistance). 
 
S.S. Gosal, A.S. Sindhu, Raman Gill, Deepak Sidhu, Ishminder Kaur, T.S. Bharaj, D.S. Brar, Paul Christou and 
H.S. Dhaliwal.  Development of mapping population and production of transgenic Basmati rice.  Rockefeller 
Foundation - 1999 Meeting of the International Program on Rice Biotechnology, 20-24 September 1999, Phuket, 
Thailand.  Oral Presentation (S.S. Gosal).  (Session 3B - Development of Transgenic Rice Varieties). 
 
D. Sudhakar, M Bharathi, Phan Dinh Phap, K Suresh Babu, Eva Stoger, Paul Christou, John A Gatehouse, Illimar 
Altosaar, S Sadasivam, P Balasubramanian.  Pyramiding pest resistance genes in rice.  Rockefeller Foundation - 
1999 Meeting of the International Program on Rice Biotechnology, 20-24 September 1999, Phuket, Thailand.  
Poster Presentation.  (Resistance and Pest Response Genes - Poster B7).   
 
Remedios M Aguda, D Sudhakar, Paul Christou, Michael B Cohen.  Resistance of gna-transformed rice to stem 
borers and leaffolders.  Rockefeller Foundation - 1999 Meeting of the International Program on Rice 
Biotechnology, 20-24 September 1999, Phuket, Thailand.  Poster Presentation.   (Resistance and Pest Response 
Genes - Poster B30). 
 
Le Tan Duc, Nguyen huu Ho, Nguyen huu Tam, Paul Christou, Nguyen van Uyen.  Development of a simple 
procedure using bar gene as a selectable marker gene for selection of transgenic plants.  Rockefeller Foundation - 
1999 Meeting of the International Program on Rice Biotechnology, 20-24 September 1999, Phuket, Thailand.  
Poster Presentation.  (Rice Transformation Technology - Poster E5). 
 
Philippe Vain, Barbara Worland, Ajay Kohli, John W Snape, Paul Christou, George C Allen, William F 
Thompson.  Matrix attachment regions increase transgene expression levels and stability in rice plants and their 
progeny.  Rockefeller Foundation - 1999 Meeting of the International Program on Rice Biotechnology, 20-24 
September 1999, Phuket, Thailand.  Poster Presentation.  (Rice Transformation Technology - Poster E19). 
 
Reynaldo V Ebora, Violeta N Villegas, Ma Teresa B Peralta, Victoria C Lapitan, Leocadio S Sebastien, Ma 
Regina C Garcia, Julieta U Sajise, Marilou R Calapardo, Ray Wu, Paul Christou.  Transformation of rice using 
potato proteinase inhibitor II (Pin2) and Galanthus nivalis agglutinin (GNA) genes for insect resistance.  
Rockefeller Foundation - 1999 Meeting of the International Program on Rice Biotechnology, 20-24 September 
1999, Phuket, Thailand.  Poster Presentation.  (Rice Genetic Engineering - Poster F10). 
 
Nguyen Thi Loc, Xavier Foissac, Romaan Raemaekers, Jingping Du, Paul Christou, Angharad M R Gatehouse, 
John A Gatehouse.  Transgenic rice plants expressing snowdrop lectin show resistance to green leafhopper and 
brown planthopper.  Rockefeller Foundation - 1999 Meeting of the International Program on Rice Biotechnology, 
20-24 September 1999, Phuket, Thailand.  Poster Presentation.  (Rice Genetic Engineering - Poster F17). 
 
Slamet-Loedin, Inez, Enung S Mulyaningsih, Sigit Purwantomo, Aay S Rahayu, Agus Rachmat, Dasep 
Purwaganda, Illimar Altosaar, John A Gatehouse, Paul Christou, Endang Sukara.  Transgenic Indonesian rice co-
expressing genes for brown planthopper and yellow stem borer.  Rockefeller Foundation - 1999 Meeting of the 
International Program on Rice Biotechnology, 20-24 September 1999, Phuket, Thailand.  Poster Presentation.  
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(Rice Genetic Engineering - Poster F22). 
 
 
Frédérique Hilliou, Mariana Sottomayor, Daniel Burtin, Paul Christou, Alfonso Ros-Barceló and Mark Leech.  
Cloning genes encoding peroxidases in Catharanthus roseus.  Conference: Plant Cell Biology & Biotechnological 
Applications: signal recognition, transduction mechanisms and gene regulation. 17-22 September 1999, Rolduc, 
The Netherlands.  Poster Presentation. 
 
Frédérique Hilliou1, Didier Hallard2, Serap Whitmer2, Arjan Geerlings2, Johan Memelink3, Rob van der 
Heijden2, Rob. Verpoorte2, Paul Christou1 and Mark Leech1.  1: John Innes Centre, Norwich Research Park, 
Norwich NR4 7UH, UK; 2: Gorleus Laboratory, Leiden University, The Netherlands; 3: Clusius laboratory, 
Leiden University, The Netherlands.  Molecular and biochemical analysis of Catharanthus roseus transgenic lines 
carrying tdc and strI transgenes.  Conference: Plant Cell Biology & Biotechnological Applications: signal 
recognition, transduction mechanisms & gene regulation.  17-22 September 1999, Rolduc, The Netherlands. 
Abstract. 
 
G. Drakakaki, P. Christou and E. Stoger.  Overexpression of soybean ferritin to achieve iron accumulation in 
transgenic wheat and rice tissue.  16th Long Ashton International Symposium - Biotechnology of Cereals: Tools, 
Targets and Triumphs, 13-15 September 1999, IACR Long Ashton Research Station, Bristol, England.  Poster 
Abstract. 
I. Kurek, E. Stoger, P. Christou and A. Breiman.  The wheat prolyl isomerases FK506 binding proteins (FKBPs) - 
new tools for gene modulation.  16th Long Ashton International Symposium - Biotechnology of Cereals: Tools, 
Targets and Triumphs, 13-15 September 1999, IACR Long Ashton Research Station, Bristol, England.  Poster 
Abstract. 
 
L. Nicholson, P. Christou, J.K.C. Ma and E. Stoger.  Expression of recombinant SigA) in cereals.  16th Long 
Ashton International Symposium - Biotechnology of Cereals: Tools, Targets and Triumphs, 13-15 September 
1999, IACR Long Ashton Research Station, Bristol, England.  Poster Abstract. 
 
E. Stoger, L. Nicholson, E. Torres, D. Keen, C. Vaquero, M. Sack, Y. Perrin, P. Christou and R. Fischer.  Cereal 
grains as production factories for valuable pharmaceutical diagnostic and therapeutic antibodies.  16th Long 
Ashton International Symposium - Biotechnology of Cereals: Tools, Targets and Triumphs, 13-15 September 
1999, IACR Long Ashton Research Station, Bristol, England.  Poster Abstract. 
 
E. Stoger, S. Williams, R. Abranches, D. Keen and P. Christou.  Molecular composition of transgenic wheat and 
its influence on expression of introduced genes.  16th Long Ashton International Symposium - Biotechnology of 
Cereals: Tools, Targets and Triumphs, 13-15 September 1999, IACR Long Ashton Research Station, Bristol, 
England.  Poster Abstract. 
 
E. Stoger, S. Williams, P. Christou, R. Down and J.A.Gatehouse.  Expression of the insecticidal pectin from 
snowdrop (Galanthus nivalis agglutinin; GNA) in transgenic wheat plants: effects on predation by the sap-sucking 
insect Sitobion avenae (grain aphid).  16th Long Ashton International Symposium - Biotechnology of Cereals: 
Tools, Targets and Triumphs, 13-15 September 1999, IACR Long Ashton Research Station, Bristol, England.  
Poster Abstract. 
 
E. Torres, C. Vaquero, E. Stoger, M. Sack, L. Nicholson, J. Drossard, P. Christou, R. Fischer and Y. Perrin.  Rice 
as an alternative production system for functional diagnostic and therapeutic antibodies.  16th Long Ashton 
International Symposium - Biotechnology of Cereals: Tools, Targets and Triumphs, 13-15 September 1999, 
IACR Long Ashton Research Station, Bristol, England.  Poster Abstract. 
 
Ludovic Bassie, Matthieu Noury, Olivia Lepri, Paul Christou and Teresa Capell.  Promoter strength influences 
polyamine metabolism and morphogenic capacity in transgenic rice tissues expressing the oat adc cDNA 
constitutively.   Polyamines Conference held at Queen’s College, Oxford, UK, from 22nd to 27th August 1999.  
Abstract. 
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N. Palacios Rojas, D. Hallard, P. Christou, M. Leech.  Lonicera tatarica: studies on metabolic flux control in the 
iridoid pathway leading secologanin production.  2000 Years of Natural Products Research - Past, Present and 
Future- Joint Meeting of the ASP, AFERP, GA and PSE,  26 - 30 July, 1999, Vrije Universiteit, Amsterdam, The 
Netherlands.  Poster Presentation. 
 
Pedro Rocha, Paul Christou and Mark J. Leech.  Towards the creation of novel secondary chemistries in 
transgenic plants and studies on the transcriptional regulation of biosynthetic genes of alkaloid metabolism.  2000 
Years of Natural Products Research - Past, Present and Future - Joint Meeting of the ASP, AFERP, GA and PSE,  
26 - 30 July, 1999, Vrije Universiteit, Amsterdam, The Netherlands.  Abstract. 
 
Frederique Hilliou, Paul Christou and Mark J Leech.  Cloning of peroxidases from Catharanthus roseus. 
Conference: PEROXIDASE '99, 17 - 21 July, 1999. Columbus, Ohio, USA.  Poster Presentation. 
 
N T Loc, X Foissac, AMR Gatehouse, D Sudhakar, P Christou and JA Gatehouse.  Resistance of GNA-expressing 
transgenic rice plants to the green leafhopper.  British Crop Protection Council - The 1998 Brighton Conference - 
Pests & Diseases.  Poster Presentation.  
 
K.V. Rao, K.S. Rathore, T.K. Hodges, X. Fu, E. Stöger, D. Sudhakar, S. Williams, P. Christou, M. Bharathi, D.P. 
Brown, K.S. Powell, A.M.R. Gatehouse and J.A. Gatehouse.  Expression of Snowdrop lectin in transgenic rice 
plants confers resistance to rice brown planthopper.  The Sixth International Symposium on Rice Molecular 
Biology, Shanghai and Hangzhou, China, October 31st to November 2nd, 1998. 
 
C M Miguel, P Christou and M M Oliveira (1998) Genetic Transformation and Regeneration of Transgenic 
Almond Plants.  REDBIO 98.  Abstract. 
 
Mark J Leech, Daniel Burtin, Frédérique Hilliou, Dermott O'Callaghan, Natalia Palacios, Pedro Rocha, Leo Zeef 
and Paul Christou.  Genetic Engineering of Plant Secondary Metabolism Using Particle Bombardment.  Industrial 
Biochemistry and Biotechnology Group colloquium - Harnessing Plant Metabolites For Industry: Tools, Systems 
and Implementation.  Biochemical Society Meeting, University of Leicester, 21-23 September 1998. 
 
Duraialagaraja Sudhakar, Xiangdong Fu, Eva Stöger, Sarah Williams, J Spence, DP Brown, Muthusamy Bharathi, 
John A Gatehouse and Paul Christou (1998) Genetic Engneering of Rice for Resistance to Sap Sucking Insect 
Pests.  Fourth Asia-Pacific on Agricultural Biotechnology, Darwin, Australia, 13-17 July 1998.  Paper. 
 
Duraialagaraja Sudhakar, Xiangdong Fu, Eva Stöger, Sarah Williams, Muthusamy Bharathi, John A Gatehouse 
and Paul Christou (1998) Genetic Engneering of Rice for Resistance to Sap Sucking Insect Pests.  Fourth Asia-
Pacific on Agricultural Biotechnology, Darwin, Australia, 13-17 July 1998.  Poster. 
 
Kexuan Tang, Xiaofen Sun, Mingming Ye, Daleng Shen, John A Gatehouse, Pamela C Ronald, Huaxiong Qi, 
Xinggui Lu, Julie Smith and Paul Christou (1998) The Development of Rice Pure Breeding Lines Containing 
Insect and Disease Resistance Genes.  Fourth Asia-Pacific on Agricultural Biotechnology, Darwin, Australia, 13-
17 July 1998.  Paper. 
 
Teresa Capell, Georgia Drakakaki, Lola Topsom, Olivia Lepri, and Paul Christou.  Effects of drought stress in 
transgenic rice (Oryza sativa L.) plants overexpressing the oat arginine decarboxylase (ADC) cDNA.    
International Association for Plant Tissue Culture, IX International Congress on Plant Tissue and Cell Culture, 
Jerusalem, Israel, June 14 - 19, 1998.  Poster presentation. 
 
Natalia Palacios Rojas, Paul Christou and Mark Leech.  Metabolic engineering in Lonicera tatarica using particle 
bombardment technology.  International Association for Plant Tissue Culture, IX International Congress on Plant 
Tissue and Cell Culture, Jerusalem, Israel, June 14 - 19, 1998. 
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Fatima Pelica, Maureen McCann, Keith Roberts and Paul Christou.  Preliminary studies on sugarbeet 
transformation.  International Association for Plant Tissue Culture, IX International Congress on Plant Tissue and 
Cell Culture, Jerusalem, Israel, June 14 - 19, 1998.  Poster presentation. 
 
Yolande Perrin, Carmen Vaquero, Esperanza Torres, Eva Stöger, Sarah Williams, Liz Nicholson, Jürgen 
Drossard, John Chandler, Paul Christou and Rainer Fischer.  Expression of a recombinant therapeutic antibody in 
legume and cereal cell lines.  International Association for Plant Tissue Culture, IX International Congress on 
Plant Tissue and Cell Culture, Jerusalem, Israel, June 14 - 19, 1998.  Poster presentation. 
 
Eva Stöger, Stefan Schillberg, Sabine Zimmermann, Liz Nicholson, Ali Nasser-Edine, Sarah Williams, Paul 
Christou and Rainer Fischer.  Expression of recombinant antibodies in cereals.  International Association for Plant 
Tissue Culture, IX International Congress on Plant Tissue and Cell Culture, Jerusalem, Israel, June 14 - 19, 1998.  
Poster presentation. 
 
Eva Stöger, Sarah Williams, Rachel Down, John Gatehouse and Paul Christou.  Expression of the insecticidal 
Galanthus nivalis protein (GNA) in transgenic wheat plants: effects on predation by the sap-sucking insect 
Sitobion avenae (grain aphid).  International Association for Plant Tissue Culture, IX International Congress on 
Plant Tissue and Cell Culture, Jerusalem, Israel, June 14 - 19, 1998.  Poster presentation. 
 
Porntip Tinjuangjun, Pamela C Ronald, John A Gatehouse and Paul Christou.  Improvement of pest resistance in 
elite Thai rice varieties by genetic engineering.  International Association for Plant Tissue Culture, IX 
International Congress on Plant Tissue and Cell Culture, Jerusalem, Israel, June 14 - 19, 1998.  Poster 
presentation. 
Esperanza Torres, Carmen Vaquero, Eva Stöger, Sarah Williams, Liz Nicholson, Jürgen Drossard, John Chandler, 
Paul Christou, Rainer Fischer and Yolande Perrin.  Production of a tumor-specific recombinant antibody in 
transgenic rice plants.  International Association for Plant Tissue Culture, IX International Congress on Plant 
Tissue and Cell Culture, Jerusalem, Israel, June 14 - 19, 1998.  Poster presentation. 
 
Sarah Williams, Paul Christou and Eva Stöger.  Relationship between stability and patterns of expression with 
transgene copy number in engineered wheat.  International Association for Plant Tissue Culture, IX International 
Congress on Plant Tissue and Cell Culture, Jerusalem, Israel, June 14 - 19, 1998.  Poster presentation. 
 
Paul Christou, Eva Stöger and Ajay Kohli.  Particle bombardment in cereal transformation - myths and reality.  
International Association for Plant Tissue Culture, IX International Congress on Plant Tissue and Cell Culture, 
Jerusalem, Israel, June 14 - 19, 1998.  Oral presentation. 
 
Shahina Bano Maqbool, Tayyab Husnain, Sheikh Riazuddin, Illimar Altosaar, Luke Masson, John  Gatehouse and 
Paul Christou.  Pyramiding resistance in rice indica varieties using genetic engineering.  International Association 
for Plant Tissue Culture, IX International Congress on Plant Tissue and Cell Culture, Jerusalem, Israel, June 14 - 
19, 1998.  Oral presentation. 
 
Teresa Capell, Lola Topsom, Olivia Lepri, Georgia Drakakaki and Paul Christou.  Transgenic rice plants 
engineered with the oat arginine decarboxylase (ADC) cDNA. Molecular and biochemical aspects.  International 
Association for Plant Tissue Culture, IX International Congress on Plant Tissue and Cell Culture, Jerusalem, 
Israel, June 14 - 19, 1998.  Oral presentaton. 
 
Eva Stöger, Sarah Williams, Duncan Keen and Paul Christou.  Molecular composition of transgenic wheat and its 
influence on expression of introduced transgenes - genetic and phenotypic ontogeny of transgenic cell lineages.  
International Association for Plant Tissue Culture, IX International Congress on Plant Tissue and Cell Culture, 
Jerusalem, Israel, June 14 - 19, 1998.  Oral presentation. 
 
C Miguel, J Granado, P Christou and M Margarida Oliveira.  In vitro culture and genetic transformation of 
almond.International Association for Plant Tissue Culture, IX International Congress on Plant Tissue and Cell 
Culture, Jerusalem, Israel, June 14 - 19, 1998. 
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Eva Stöger, Sarah Williams, Duncan Keen and Paul Christou.  Integration and expression of transgenes in wheat.  
16th ICC Conference, Austria, May 9 - 12, 1998. 
 
Rockefeller Foundation -  
1997 Meeting of the International Program on Rice Biotechnology, 15-19 September 1997, Malacca, Malaysia: 
 
Kexuan Tang, Yao Li, Xiangqian Ma, Yu An, John A. Gatehouse, Pamela C. Ronald, Paul Christou. Transgenic 
rice plants co-expressing genes for insect and bacterial resistances.  Rockefeller Foundation Annual Meeting on 
Rice Biotechnology, Malacca, Malaysia, September, 1997.  Abstract. 
 
Christou P, Kohli A, Sudhakar D, Fu X, Vain P, Leech M, Capell T, Bong BB, Duc LT, Bano S, Tinjuangjun P, 
Smith J, Tang K (1997) Mechanism of Foreign DNA integration into the rice genome as a result of direct DNA 
transfer and the creation of rice plants expressing genes of agronomic interest.  Rockefeller Foundation - 8th 
Meeting of the International Program on Rice Biotechnology, Malacca, Malaysia, 15-19 September 1997.  
Abstract. 
 
Christou P, Liu H and Capell T (1997).  Polyamine biosynthesis in rice. Workshop on pathway engineering for 
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Exhibit Description 
1001 US Patent No. 11,371,055 (“the ’055 patent”). 
1003 Dr. Silverstone’s declaration 
1018 Cindy Peach and Jeff Velten, Transgene expression variability 

(position effect) of CAT and GUS reporter genes driven by linked 
divergent T-DNA promoters, 17 PLANT MOLECULAR BIOLOGY, 49-60 
(1991). 

2010 Paine et al., Improving the nutritional value of Golden Rice through 
increased pro-vitamin A content, 23(4) NATURE BIOTECHNOLOGY 482–
87 (2005) (“Paine”). 

2013 Provisional U.S. App. No. 60/731,044. 
2014 Certified File History for U.S. App. No. 12/091,896. 
2015 Certified File History for U.S. App. No. 13/647,081. 
2016 Certified File History for U.S. App. No. 14/491,197. 
2017 WO 2007/053482 A2, published May 10, 2007. 
2057 Twyman et al., Foreign DNA: Integration and Expression in 

Transgenic Plants, 24 GENETIC ENGINEERING 107–36 (2002) 
(“Twyman 2002”). 

2058 Vaeck et al., Transgenic plants protected from insect attack, 328 
NATURE 33–37 (1987) (“Vaeck”). 

2059 Block et al., Engineering herbicide resistance in plants by expression 
of a detoxifying enzyme, 6(9) THE EMBO JOURNAL 2513–18 (1987) 
(“Block”). 

2060 Owen, Current use of transgenic herbicide-resistant soybean and corn 
in the USA, 19 CROP PROTECTION 765–71 (2000) (“Owen”). 

2061 Twyman et al., Molecular farming in plants: host systems and 
expression technology, 21(12) TRENDS IN BIOTECHNOLOGY 570–78 
(“Twyman 2003”). 

2062 Potenza et al., Targeting Transgene Expression in Research, 
Agricultural, and Environmental Applications: Promoters Used in 
Plant Transformation, 40(1) IN VITRO CELL. DEV. BIOL. PLANT 1–22 
(2004) (“Potenza”). 

2063 Kim et al., Handbook of Plant Biotechnology, Vol. 1 Ch. 5 WILEY 71–
80 (2004). 

2064 Perlak et al., Modification of the coding sequence enhances plant 
expression of insect control protein genes, 88 PROC. NATL. ACAD. SCI. 
USA 3324–28 (1991) (“Perlak”). 
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Exhibit Description 
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matrix attachment region on the inter-individual variation of 
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Radioiodinated Protein A, 112 ANALYTICAL BIOCHEMISTRY 195–203 
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2081 WO 1997/013402 A1, published April 17, 1997. 
2082 Frame et al., Genetic Transformation Using Maize Immature Zygotic 

Embryos, 710 PLANT EMBRYO CULTURE METHODS AND PROTOCOLS 
327–41 (2011). 
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