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I, David Douches, declare as follows:

I. INTRODUCTION AND QUALIFICATIONS

1. I am over the age of eighteen and otherwise competent to make this
declaration.
2. I have been retained by counsel for Petitioner to provide my expert

opinion in connection with the above-captioned proceeding (“IPR”) as set forth
herein. This proceeding relates to U.S. Patent No. 11,140,841 (the “’841 patent”).

3. I am being compensated for my time in connection with this IPR at my
consulting rate of $500 per hour. My compensation is not dependent on the outcome
of, or the content of my testimony in, the present IPR.

4. This declaration sets forth my findings relating to the level of
homozygosity in two well-known potato lines, referred to as US-W4 and RH89-039-
16. At this stage, I do not offer any ultimate opinions on the validity or invalidity
of the ’841 patent. I understand that Dr. Jansky is submitting her own declaration in
this proceeding (EX1002) in which she opines that the claims of the 841 are
anticipated and/or obvious in view of the prior art. I have read her declaration and
understand it. 1 further understand that Dr. Jansky relies on an investigation I
conducted relating to the specific issue of the level of homozygosity of two potato

lines, US-W4 and RH89-039-16. As set forth more fully below, my declaration is
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limited to this specific issue.

A.  Qualifications and Experience

5. My Curriculum Vitae, which contains information pertaining to my
education, experience, and qualifications in plant breeding and genetics, including
potato breeding and genomics, as well as a list of my publications, and publications
on relevant subject matter, is attached as Exhibit A.

6. I reside in Okemos, Michigan.

7. I earned my Ph.D. degree in Genetics at the University of California-
Davis in 1987. My Ph.D. research focused on 2n gamete formation in diploid
potatoes as well as development of genetic markers for potato and centromere
mapping with genetic markers. Prior to that I earned a Master’s Degree in
Horticulture with a minor in Genetics in 1984 at North Carolina State University.
My Master’s thesis research focused on heritability of heat tolerance in a diploid
potato recurrent selection population comprised of S. tuberosum Group Phureja and
Stenotomum.

8. I was a post-doctoral fellow in Crop and Soil Sciences at Michigan
State University from 1987 to 1988. I have held various professorial titles at
Michigan State University from 1988 to the present time; since 2001 I have been a

full professor at the University. My research at Michigan State University is solely
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focused on potato breeding and genetics (including biotechnology).

9. I am the principal scientist of the Michigan State University potato
breeding and genetics project and co-PI in the North Central Regional Potato
Breeding and Genetics project. I am also the director of the $13M USAID-funded
Feed the Future Global Biotech Potato Project for Indonesia, Bangladesh, Kenya and
Nigeria; in this project we have delivered durable late blight resistant farmer-
preferred potato varieties to our target southeast Asia countries. | am also the lead
scientist in developing four potato SNP arrays used by the potato breeding and
genetics community initiated under the USDA SolCAP. I am also the developer and
teacher of a lab-based plant biotechnology techniques and principles course
(CSS451) for graduate students and upper division undergraduates. As a result of
my efforts, we have published numerous peer-reviewed scientific papers and
released commercial potato varieties that have had impact in the US and abroad.

10. 1 am also the director of the Plant Breeding, Genetics and
Biotechnology Interdepartmental Graduate Program at Michigan State University

and faculty coordinator for the Michigan State University Montcalm Potato

Research Center.

B. Materials Considered

11.  The analysis that I provide in this declaration is based on my education,
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research, and experience, as well as the documents I have considered. In forming

my opinions, | have read and considered U.S. Patent No. 11,140,841 B2 (“’841

patent”) (EX1001). I have also cited or considered the following documents in my

analysis below:

Exhibit Description of Document

No.

1001 | U.S. Patent No. 11,140,841 B2 issued to Willem Hendrik Lindhout et
al. (filed Aug. 14, 2019, issued Oct. 12, 2021) (“’841 patent”™)

1002 | Declaration of Shelley Jansky, Ph.D. (“Jansky Decl.”)

1004 | H. de Jong and P.R. Rowe, Inbreeding in cultivated diploid potatoes,
Potato Res., 14(1):74-83 (1971) (“Jong”)

1014 | Kingsley R. Stern et al., Chapter 13: Genetics, Chapter 14: Plant
Breeding and Propagation, and Chapter 23: Seed Plants:
Angiosperms, Introductory Plant Biology, pp. 224-265, 428-447 (11th
ed. 2008) (“Stern”)

1069 | Norma C. Manrique-Carpintero et al., Genetic Map and QTL Analysis
of Agronomic Traits in a Diploid Potato Population using Single
Nucleotide Polymorphism Markers, Crop Sci., 55:2566-2579 (2015)

1070 | J. Rouppe van der Voort et al., Mapping of the cyst nematode
resistance locus GpaZ in potato using a strategy based on comigrating
AFLP markers, Theor. Appl. Genet., 95:874-880 (1997) (“Voort”)

1073 | Kimberly J. Felcher et al., Integration of Two Diploid Potato Linkage
Maps with the Potato Genome Sequence, PLoS One, 7(4):¢36347
(2012)

1074 | John P. Hamilton et al., Single nucleotide polymorphism discovery in
elite north american potato germplasm, BMC Genomics, 12:302
(2011)
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Exhibit
No.

1075 | Peter G. Vos et al., Development and analysis of a 20K SNP array for
potato (Solanum tuberosum): an insight into the breeding history,
Theor. Appl. Genet., 128:2387-2401 (2015)

Description of Document

12.  To the extent I am provided additional documents or information,

including any expert declarations in this proceeding, I may offer further opinions.

II. PERSON OF ORDINARY SKILL IN THE ART

13. I am informed by counsel that, under the patent laws in effect before
the America Invents Act (“AIA”) of 2011, an assessment of claims of a patent filed
before the AIA took effect should be undertaken from the perspective of a person of
ordinary skill in the art (“POSA™) as of the earliest claimed priority date (i.e., the
“time the invention was made”). For purposes of the 841 patent, | have been asked
to assume that date to be October 26, 2009, which is the filing date of the earliest
provisional application in the patent family from which the *841 patent issued (Prov.
Appl. No. 61/254,980).

14.  Tunderstand that a POSA is a hypothetical individual who is presumed
to have known the relevant art at the time of the invention. I have been advised that
to determine the appropriate level of a POSA, I may consider the following factors:
(1) the types of problems encountered by those working in the field and prior art

solutions thereto; (2) the sophistication of the technology in question, and the
5
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rapidity with which innovations occur in the field; (3) the educational level of active
workers in the field; and (4) the educational level of the inventor. I am also informed
that a person of ordinary skill in the art is presumed to be aware of all of the pertinent
prior art.

15. The subject matter of the 841 patent relates to potato plants and
methods for inbreeding and hybrid seed generation. (See, e.g., EX1001 (°841
patent), Abstract.) As noted above, I have extensive education and experience in the
field of plant breeding and specifically potato breeding. Having been active as a
researcher and educator in this field for more than 35 years, I am familiar with the
relevant skill set that would have been possessed by a POSA at the time of the
invention of the 841 patent (October 2009).

16. In my opinion, the ordinary skill in this field was high. I have also
reviewed the level of ordinary skill in this art as explained by Dr. Jansky in her
declaration, and I agree with it. (EX1002, q15.) Specifically, a POSA would have
knowledge of the scientific literature and have skills relating to potato breeding and
the use of marker-assisted breeding before October 26, 2009 as well as knowledge
of field, greenhouse, and laboratory techniques and strategies used in potato

breeding, including practical applications of the same. A POSA would typically

have a doctorate degree, or equivalent, in plant breeding and would have possessed
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particular experience with potato breeding. Alternatively, a POSA would be a plant
breeder with relatively less educational background but commensurately greater
experience working in the field of plant breeding, including potato breeding. Either
way, a POSA would have been familiar with and able to understand the information
known in the art relating to plant breeding and particularly potato breeding.

17.  Asreflected in my Curriculum Vitae (Exhibit A) and my qualifications

set forth above, I qualified as a POSA at the time of the alleged invention (i.e., before

October 26, 2009).

III. STATEMENT OF LEGAL PRINCIPLES

18.  Asnoted above, at this stage, I do not offer any opinions on the validity
or invalidity of the 841 patent. Also as noted, I understand that Dr. Jansky relies on
an investigation I conducted relating to the specific issue of the level of
homozygosity of two potato lines, US-W4 and RH89-039-16. I understand that this
information is relevant to Dr. Jansky’s opinion that these potato lines inherently met
the limitation of “at least 75% of the genomic loci in said potato line are
homozygous” that is recited in Claims 1, 5, 7, and 8 of the 841 patent. Accordingly,
counsel have provided me with the legal standard for inherent anticipation, which I

set forth below.
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A. Inherent Anticipation

19. I understand that a prior art reference can anticipate a patent claim
“inherently.” I understand that an inherent disclosure is that which necessarily
discloses the claimed subject matter. I understand that evidence from after the
priority date of the invention can be relevant as proof of inherency, and that a POSA
need not have recognized the inherent disclosure as of the time of the invention.

IV. TECHNOLOGY AND FACTUAL BACKGROUND

20.  Below I provide background information relating to the assessment of
homozygosity using nucleic acid assay techniques.

A.  Basic Potato Genetics, Ploidy, and Homozygosity

21.  Potatoes are known to exhibit different levels of ploidy, which refers to
how many sets of chromosomes are present. A diploid organism, such as a human,
has two copies of each chromosome. Many native varieties of potato in the Andean
region of South America are diploid. Such varieties can be found, for example, in
the gene back at the International Potato Center in Lima, Peru. More commonly,
especially in the context of commercial production varieties, potatoes are tetraploid,
meaning that they have four copies of each chromosome. (EX1002, q944-45.)

22.  The term “homozygous” means that a plant has the same version of a
gene or “allele” at a given locus on each of its chromosomes (e.g., in a diploid, both

copies of the flower color gene code for red color). The term “heterozygous” means

8
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the converse, in which a plant has different alleles at one locus. (EX1014, 0025.)
Assessing homozygosity in a diploid organism is relatively straightforward — if a
given locus in the chromosome is the same at both loci, the organism is homozygous
at that locus. If on the contrary the DNA sequence differs on each chromosome at a

given locus, the organism is heterozygous at that locus.

B.  Use of SNP Arrays for Assessing Homozygosity

23. At Michigan State University we developed four versions of the
genome-wide SNP array. A directed effort was made to make sure we maximized
genome coverage in the first version and we then expanded the density of coverage
as well as added SNPs that represented greater species diversity. When we genotype
a potato line with the SNP array we use these data for various purposes such as
genetic map construction, assessing genetic relationships, determine ploidy, and
conduct fingerprints that are used to confirm variety identity. Much of this work is

reflected in my peer-reviewed publications.! When the raw data is obtained, we

' See, e.g. (1) Hirsch, C.N., et al., Retrospective view of North American potato (Solanum
tuberosum L.) breeding in the 20th and 21st centuries, Genes | Genomes | Genetics 3(6):1003-13
(June 2013) doi:10.1534/g3.113.005595; (2) Hardigan, M.A., et al., Taxonomy and Genetic
Differentiation among Wild and Cultivated Germplasm of Solanum sect. Petota, The Plant
Genome 8(1) (March 2015) doi:10.3835/plantgenome2014.06.0025; (3) D. Douches, et al., The
Contribution of the Solanaceae Coordinated Agricultural Project to Potato Breeding, Potato
Research 57:214-24 (2014) doi.org/10.1007/s11540-014-9267-z; (4) Bamberg, J., et al., Assessing
SNPs Versus RAPDs for Predicting Heterogeneity and Screening Efficiency in Wild Potato
(Solanum) Species, Am. J. of Potato Research, 92:276-83 (Jan. 2015) doi.org/10.1007/s12230-
014-9428-2; (5) Peterson, B. A., et al., Self-Fertility in a Cultivated Diploid Potato Population
Examined with the Infinium 8303 Potato Single-Nucleotide Polymorphism Array, The Plant

9
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typically calculate a heterozygosity/homozygosity estimate for that potato line.
These values can be found in many of those publications depending on the direction
of the research (e.g. parents, progeny, germplasm samples). When we want to
estimate ploidy (4x versus 2x) we will look at the distribution of the heterozygous

and homozygous SNPs across the five genotypic classes of a putative tetraploid.

Having a genome-wide SNP array has helped the potato breeding and genetics

Genome, 9(3) (Nov. 2016) doi:10.385/plantgenome2016.01.0003; (6) Sapinder, B. et al., Genetic
Fingerprinting of Potato Varieties from the Northwest Potato Variety Development Program, Am.
J. of Potato Research 94:54-63 (Nov. 2016) doi.org/10.1007/s12230-016-9547-z; (7) Hardigan, M.
A., et al.,, Genome reduction uncovers a large dispensable genome and adaptive role for copy
number variation in asexually propagated Solanum tuberosum, The Plant Cell 28(2):388-405
(Feb. 2016) doi:10.1105/tpc.15.00538; (8) Kolech, S. A., et al., Genetic Diversity and Relationship
of Ethiopian Potato Varieties to Germplasm from North America, Europe and the International
Potato Center, Am. J. of Potato Research 93(6):609-19 (Oct. 2016) doi.org/10.1007/s12230-016-
9543-3; (9) Ellis, D., et al., Genetic Identity in Genebanks: Application of the SolCAP 12K SNP
Array in Fingerprinting and Diversity Analysis in the Global In Trust Potato Collection, Genome
61(7):523-37 (July 2018) doi:10.1139/gen-2017-0201; (10) Manrique-Carpintero, N. C., et al.,
Genome reduction in tetraploid potato reveals genetic load, haplotype variation, and loci
associated with agronomic traits, Frontiers in Plant Science 9(944) (July 2018)
doi.org/10.3389/fpls.2018.00944; (11) Pandey, J., et al., Single Nucleotide Polymorphisms (SNPs)
Based Fingerprinting of the Texas A&M Potato Breeding Collection, Hortscience J. 54(9):S316
(Sept. 2019); (12) Alsahlany, M., et al., Comparison of Methods to Distinguish Diploid and
Tetraploid Potato in Applied Diploid Breeding, Am. J. of Potato Research 96:244-54 (Feb. 2019)
doi.org/10.1007/s12230-018-09710-7; (13) Kaiser, N., et al., Mapping Solanum chacoense
mediated Colorado potato beetle (Leptinotarsa decemlineata) resistance in a self-compatible F 2
diploid population, Theoretical and Applied Genetics 133:2583-603 (May 2020)
doi.org/10.1007/s00122-020-03619-8; (14) Kaiser, N.R., et al., Self-fertility and resistance to the
Colorado potato beetle (Leptinotarsa decemlineata) in a diploid Solanum chacoense recombinant
inbred line population, Crop Science 61(5):3392-414 (Sept./Oct. 2021) doi/10.1002/csc2.20534;
(15) Bamberg, J., et al., Making Hybrids with the Wild Potato Solanum jamesii, Am. J. of Potato
Research 98:187-93 (2001) doi.org/10.1007/s12230-021-09828-1; (16) Pandey, J., et al, Genetic
diversity and population structure of advanced clones selected over forty years by a potato
breeding program in the USA, Scientific Reports 11:8344 (2021) doi.org/10.1038/s41598-021-
87284-x.

10
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community increase our understanding of the potato. We use the SNP array as a tool
in our diploid potato breeding program to confirm dihaploids, confirm hybrids, assess
genetic diversity and assess inbreeding in selfed progeny.
24. 1 further note that the 841 patent refers to the use of an Illumina SNP

array for the assessment of homozygosity in potato. (EX1001, 33:27-36:10.)

C. US-W4 and RH89-039-16 are Well-Known Diploid Potato Lines.
25. T understand that Dr. Jansky opines that US-W4 and RH89-039-16 are

both well-known diploid potato breeding lines that were discussed in the literature
and available to a POSA since before 2009. (EX1002, 49291, 303.) I agree with Dr.
Jansky’s assessment. I am also personally familiar with these potato lines and first
learned of US-W4 and RH89-039-16 through various peer-reviewed publications

prior to 2009. (See, e.g., EX1004; EX1070.)

V. THE 841 PATENT
A. Issued Claims

26.  The ’841 patent is titled “Hybrid Seed Potato Breeding.” The 841
patent has ten claims as set forth in the table below (letters in brackets were added
for ease in referencing subparts of individual claims). I have bolded the specific
claim limitation regarding the required level of homozygosity that my declaration

pertains to.

11
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# Claim Limitation

I[a] | A plant of a potato line, wherein said potato line is of the species Solanum
tuberosum optionally comprising introgression segments of other tuber
bearing Solanum species crossable to Solanum tuberosum,

I[b] | wherein said potato line is diploid, fertile, self-compatible,

1[c] | produces at least 200 grams fresh weight of tubers per plant, and

1[d] | at least 75% of the genomic loci in said potato line are homozygous,

1[e] | wherein said self-compatibility in said potato line is conferred by the S-
locus inhibitor (S7i) gene, and wherein a copy of said gene is present in
potato lines AGVD1, AGVD2, AGVD3, and AGVDI17, representative
seeds of said lines having been deposited with the NCIMB under NCIMB
accession number 41663, NCIMB accession number 41664, NCIMB
accession number 41665, and NCIMB accession number 41765,
respectively.

2 | The potato plant of claim 1, wherein said plant comprises at least one
agronomically desirable trait selected from the group consisting of: insect
tolerance, nematode tolerance, disease resistance, herbicide tolerance,
cold tolerance, drought tolerance, flooding tolerance, tolerance to dry and
wet rot, salinity tolerance, yellow flesh color, and cold-sweetening
resistance.

3 The potato plant of claim 1, wherein said potato plant has a fresh weight
of the foliage and shoots of at least 500 grams per plant at maturity.

4 | A seed or tuber that produces the plant of claim 1.

S[pre] | A method of producing a plant of a potato line, wherein said potato line is
diploid, fertile, self-compatible, produces at least 200 grams fresh weight
of tubers per plant, and at least 75% of the genomic loci in said plant
line are homozygous, comprising the steps of:

5[a] | (a) providing a first potato plant, wherein said first potato plant is the plant
according to claim 1;

12
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# Claim Limitation

5[b] | (b) providing a second potato plant, wherein said second potato plant is a
diploid plant, and wherein said potato plant comprises any level of
homozygosity;

5[c] | (c) cross-pollinating said first potato plant and said second potato plant to
produce seeds and collecting said seeds to thereby provide hybrid
offspring seeds;

5[d] | (d) growing said hybrid offspring seeds to provide a population of hybrid
offspring potato plants and selecting from said population a self-
compatible potato plant;

5[e] | (e) inbreeding said self-compatible potato plant by selfing said self-
compatible potato plant for between 1 to 8 selfings to thereby increase the
degree of homozygosity in each successive generation; and

5[f] | (f) selecting within each generation of inbreeding for a fertile offspring
plant, and providing a diploid, fertile, self-compatible potato plant,
wherein at least 75% of the genomic loci in said plant are homozygous.

6 | The method of claim 5, wherein said second potato plant is a donor for an
agronomically desirable trait selected from the group consisting of: insect
tolerance, nematode resistance, disease resistance, herbicide tolerance,
cold tolerance, drought tolerance, flooding tolerance, tolerance to dry and
wet rot, salinity tolerance, yellow flesh color, and cold-sweetening
resistance.

7 | A potato plant produced by the method of claim 5, wherein said potato
plant is diploid, fertile, self-compatible, produces at least 200 grams fresh
weight of tubers per plant, wherein at least 75% of the genomic loci in
said potato plant are homozygous, and wherein said self-compatibility
in said potato plant is conferred by the S/i gene.

8[pre] | A method of producing a uniform diploid hybrid Solanum tuberosum
potato seed, which seed, when sown produces a diploid, fertile, and self-
compatible potato plant having a tuber yield expressed in grams of fresh
weight of at least 200 grams and wherein said self-compatibility trait is

13
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# Claim Limitation

due to the presence of the S/i gene, said method comprising:

8[a] | (a) providing a first potato plant, wherein said first potato plant is a plant
of a first potato line, wherein said first potato line is of the species Solanum
tuberosum optionally comprising introgression segments of other tuber
bearing Solanum species crossable to Solanum tuberosum, wherein said
first potato line is diploid, fertile, self-compatible and wherein at least
75% of the genomic loci in said first potato line are homozygous, and
wherein said self-compatibility in said first potato line is conferred by the
Sli gene, wherein a copy of said gene is present in potato lines AGVDI,
AGVD2, AGVD3, and AGVDI17, representative seeds of said lines having
been deposited with the NCIMB under NCIMB accession number 41663,
NCIMB accession number 41664, NCIMB accession number 41665, and
NCIMB accession number 41765, respectively, and wherein said first
potato plant has a tuber yield expressed in grams of fresh weight of at least
200 grams;

8[b] | (b) providing a second potato plant, wherein said second potato plant is a
plant of a second potato line, wherein said second potato line is of the
species Solanum tuberosum optionally comprising introgression segments
of other tuber bearing Solanum species crossable to, wherein said second
potato line is diploid fertile, self-compatible and wherein at least 75% of
the genomic loci in said second potato line are homozygous, wherein
said self-compatibility in said second potato line is conferred by S/i gene,
wherein a copy of said gene is present in potato lines AGVDI1, AGVD2,
AGVD3, and AGVDI17, representative seeds of said lines having been
deposited with the NCIMB under NCIMB accession number 41663,
NCIMB accession number 41664, NCIMB accession number 41665, and
NCIMB accession number 41765, respectively, wherein said second
potato plant has a tuber yield expressed in grams of fresh weight of at least
200 grams, and wherein said second potato plant contains at least 20%
contrasting homozygous loci as determined by molecular marker analysis
when compared to said first potato plant;

8[c] | (c) cross-pollinating said first and said second potato plant and allowing
said potato plant to produce berries with seeds; and

14
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# Claim Limitation

8[d] | (d) collecting said seeds from said berries to provide hybrid potato seeds.

9 | The method according to claim 8, wherein at least one of said first and
said second potato plant comprises at least one agronomically desirable
trait selected from the group consisting: of insect tolerance, nematode
resistance, disease resistance, herbicide tolerance, cold tolerance, drought
tolerance, flooding tolerance, tolerance to dry and wet rot, salinity
tolerance, yellow flesh color, and cold-sweetening resistance.

10 | A uniform hybrid F1 potato seed produced according to the method of
claim 8.

B.  Overview of the Specification

27. The abstract of the 841 patent indicates that the patent “relates to

99 ¢¢

diploid, fertile, self-compatible and essentially homozygous potato lines,” “methods
for producing such plants” and “hybrid seeds obtained by crossing such homozygous
potato lines[.]” (EX1001 (841 patent), Abstract.) The patent also claims to
“provide means and methods for the production of elite breeding lines of potato and
for the production of uniform hybrid potato seed from which plants can be grown
that exhibit agronomically relevant tuber yield.” (/d., 4:31-35.)

28. According to the ’841 patent, the inventors created “diploid, fertile,
self-compatible and essentially homozygous potato line comprising plants having an

average tuber yield expressed in grams of fresh weight of at least 200 grams per

plant.” (Id., 4:47-51.)

15
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29.  The patent further states that it describes a method for making diploid,
fertile, self-compatible, and essentially homozygous potato lines. (/d., 5:22-24.) For
this, the 841 patent describes selecting first and second potato plants, and cross
pollinating the plants; growing the offspring of these plants; and then selfing the
hybrid offspring “for between 1 to 8 selfings or backcrosses[.]” (/d., 5:27-49.) The
specification also explains that, for the creation of hybrid lines, the first and second
potato lines can optionally have “agronomically desirable characteristics, have good
general combining abilities, and preferably have at least 20% contrasting
homozygous loci as determinable by molecular marker analysis.” (/d., 6:5-10.)

30. The 841 patent inventors relied on use of the S/i gene to develop
homozygous potato lines. The ’841 patent inventors, based on their statements in
the patent, recognized that the prior art had “suggested the possibility to utilize the
Sli gene derived from S. chacoense for development of highly homozygous true
potato seed (TPS) lines and heterosis breeding of the potato.” (/d., 4:6-9.)

31.  With respect to potato lines with the S/i gene, the 841 patent describes
the creation of four potato lines called AGVD1, AGVD2, AGVD3, and AGVD17
made by various crosses, backcrosses, or selfing steps. (/d., 22:16-57, 22:58-23:3,
29:47-30:21.) The ’841 patent estimates the homozygosity of AGVDI1, AGVD2,

AGVD3, and AGVD17 as about 50, 25, 75, and >80% for loci for which the parents
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differ, respectively. (See id., 22:30-32, 22:44-45, 22:56-57, 23:1-3.)

32.  Example 2 of the *841 patent describes the yield of some potato lines,
including two F> generation lines made by selfing H x D1 and H x D2 F; hybrids.
(See id., 31:19-33:26.) The ’841 specification does not describe any level of
homozygosity for these plants. (See id., Table 2.)

33. Example 3 of the ’841 patent describes “development of a molecular
marker platform” based on single nucleotide polymorphisms (“SNPs”). (See id.,
33:28-47:11.)

34. Example 4 of the *841 patent describes the attempted development of
homozygous diploid potato plants and the generation of heterozygous F: hybrid
offspring from those plants. (/d., 47:12-51:20.) Within the F3 populations, the
patent reports that “[t]he mean heterozygote level ranged from 84 to 95%, while that
of individual plants ranged from 71 to 100%[.]” (/d., 47:63-67; see also id., at Table
7.) These numbers are based on set of 36 SNP markers. (/d., 50:30-36.) Yield data
for these F3 lines in Example 4 are not reported by the patent.

35. Example 5 of the 841 patent describes an example breeding scheme
for a commercial potato variety. although no resultant plants from this scheme are
described. (/d., 51:22-54:38.)

36. As noted above, the ’841 patent refers to the use of an Illumina
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Goldengate protocol for assaying SNPs for the assessment of homozygosity in

potato. (/d., 33:27-36:10.)

VI. ASSESSMENT OF HOMOZYGOSITY IN POTATO LINES US-W4
AND RH89-039-16

37. 1was asked to assess the level of homozygosity in potato lines US-W4
and RH89-039-16; I provide my assessment as follows.

A. Materials and Methods

38.  Genomic DNA was extracted from young leaf tissue using Qiagen
DNeasy Plant mini preps (Qiagen, Germantown, MD). DNA samples were
quantified using Quant iT™ PicoGreen™, then adjusted to 50 ng/ul.. SNP
genotyping was carried out using the Illumina Infinium Potato 21,027 V3 Array
(EX1073; EX1074; EX1075.) Manual filtering of the V3 SNP data in this study
removed uninformative and poor-quality SNPs as reported by EX1069. This filtering
specifically excludes bad or questionable SNPs, SNPs on CHROO or chloroplasts,
SNPs which were heterozygous for DM1-3 516 R44 (“DM”), and excluding SNPs
with any no-calls, for a total of 19,678 SNPs. The 19,678 SNPs are 10,129 PotVAR
markers and 9,549 Solcap markers. Solcap markers were developed by the Michigan
State University research team whereas the PotVAR markers were developed by
researchers at Wageningen University. The physical position of SNPs from both the

V3 Array was previously determined by alignment of the contextual DNA sequence
18
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to the DM pseudomolecules (PGSC Version 4.03). (EX1073; EX1074; EX1075.)
Allele calls were made and manually curated in GenomeStudio software (Illumina,

San Diego, CA) and a three-cluster custom egt file was used for diploid SNP calling.

B. Results

39. Table 1 (below) shows the percent heterozygosity and homozygosity
when estimated by Illumina Infintum Potato V3 array (20,706 SNPs). The SNP
genotyping was conducted on 7 different potato clones. DM1-3 516 R44 is a doubled
monoploid and is expected to be 100% homozygous. M6 is an inbred (7 generations
of selfing) potato clone from S. chacoense that shows a high level of inbreeding. S.
chc USDAS8380-1 is a selection from a plant introduction of S. chacoense that is not
self-compatible but seems to be highly inbred. RH and W4 are the potato clones that
are discussed in my declaration (RH89-039-16 and US-W4, respectively).
SuperiorDH-19 and AtlanticDH-188 are maternal dihaploids (2n=2x=24) derived
from tetraploid varieties Superior and Atlantic, respectively. The overall SNP
estimate of genome heterozygosity/homozygosity is shown in the overall column.
The other 12 columns show the SNP estimate of individual chromosome

heterozygosity/homozygosity.

19

Aardevo Exhibit 1003
Page 0021



Declaration of David Douches in Support of
Petition for Inter Partes Review of
U.S. Patent No. 11,140,841 B2

Table 1. Percent Homozygosity and Heterozygosity (%) based on SNP genotype calls (19,678 SNPs) from the Illumina Infinium
Potato SNP V3 Array. Percent heterozygosity overall and by chromosome (DM v 4.03). Samples ordered by decreasing
percent homozygosity.

Percent Homozygosity (%)

Sample Overall CHR01 CHR02 CHR03 CHR04 CHR0O5 CHR06 CHRO7 CHR08 CHR09 CHR10 CHR11 CHR12
DM1-3 516 R44 100.0 100.0 100.0 1000 100.0 1000 100.0 100.0 100.0 100.0 100.0 100.0  100.0
S.chc_USDA8380-1  96.3 96.8 96.5 95.7 96.1 95.1 97.9 947 97.5 96.0 97.3 96.3 95.4
M6 94.9 98.8 96.0 95.6 95.0 99.7 96.0 95.4 79.2 89.0 96.6 98.1 99.9
RH 781 741 75.9 86.7 78.0 78.8 7.5 81.4 78.1 77.2 753 80.3 79.9
Us-w4 754 79.3 75.6 83.0 720 79.3 60.9 76.0 80.1 75.9 70.7 75.7 76.1
SuperiorDH-19 738 788 75.0 80.0 71.8 759 76.0 732 67.0 722 59.1 76.3 79.9
AtlanticDH-188 68.8 68.0 72.4 721 72.9 70.5 73.9 70.0 61.8 66.6 68.9 62.0 66.2

Percent Heterozygosity (%)

Sample Overall CHRO1 CHR02 CHR03 CHR04 CHRO5 CHRO06 CHRO7 CHR08 CHR09 CHR10 CHR11 CHR12
DM1-3 516 R44 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
S.chc_USDA8380-1 3.7 3.2 3.5 4.3 3.9 4.9 21 5.3 25 4.0 27 3.7 4.6
Mé 51 1.2 4.0 4.4 5.0 0.3 4.0 486 20.8 11.0 34 19 0.1
RH 219 259 241 133 22.0 21.2 285 18.6 219 228 247 19.7 201
UsS-w4 24.6 20.7 24.4 17.0 28.0 20.7 39.1 24.0 19.9 24.1 29.3 24.3 23.9
SuperiorDH-19 26.2 21.2 25.0 20.0 28.2 241 24.0 26.8 33.0 278 40.9 23.7 20.1
AtlanticDH-188 31.2 32.0 27.6 27.9 271 29.5 26.1 30.0 38.2 33.4 311 38.0 33.8

40.  As confirmed by the data presented, US-W4 is 75.4% homozygous
across all 12 chromosomes using an array of around 20,000 SNPs.

41. As confirmed by the data presented, RH89-039-16 is 78.1%
homozygous across all 12 chromosomes using an array of around 20,000 SNPs.

42.  Figures 1 and 2 (below) show the homozygous and heterozygous SNPs
along each of the chromosomes for RH&89-039-16 (“RH89”) and US-W4,
respectively. The Figures demonstrate the distribution of heterozygous SNPs (AB;
green dots) vs homozygous SNPs (AA or BB: blue dots) across each of the 12
chromosomes. It can be seen that the homozygous SNPs are distributed widely across
each chromosome. On each chromosome there are between 668-1,599 homozygous

SNPs.

20

Aardevo Exhibit 1003
Page 0022



Declaration of David Douches in Support of
Petition for Inter Partes Review of
U.S. Patent No. 11,140,841 B2

Figure 1. Visualisation of homozygous (blue) vs heterozygous (green) SNP distribution across each RH89 chromosome
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generations. As such, I would not expect the percentage of homozygosity observed

in my SNP dataset to be meaningfully higher or lower today than it would have been
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at the priority date in 2009. In other words, as of 2009 US-W4 and RH89-039-16
would also have exhibited more than 75% homozygosity across these 19,678 SNPs.

VII. CONCLUSION

44.  Insigning this Declaration, I recognize that the Declaration will be filed
as evidence in a contested case before the Patent Trial and Appeal Board of the
United States Patent and Trademark Office. I also recognize that I may be subject
to cross-examination in this proceeding. If required, I will appear for cross-
examination at the appropriate time.

45. I hereby declare that all statements made herein of my own knowledge
are true and that all statements are made on information and belief are believed to
be true, and further that these statements were made with the knowledge that willful
false statements and the like so made are punishable by fine or imprisonment, or

both, under 18 U.S.C. §1001.

Dated: November 4, 2024 Respectfully submitted,

oA D/(,—/

David Douches, Ph.D.
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David S. Douches
Department of Plant, Soil and Microbial Sciences
Michigan State University
East Lansing, MI 48824
E-mail: douchesd@msu.edu/ https://www.canr.msu.edu/potatobg/index
517-884-6946

Appointment Date: March 1988 Rank: Professor
Specialty Area: Geneticist Current Appointment: 90%R 10%T
Positions held:

1987-88 Post Doc Fellow, Crop and Soil Sciences, Michigan State University
1988-94 Assistant Professor
1994-01 Associate Professor

2001-present Professor

Education and Training:
Post Doctoral Fellow, Crop and Soil Sciences, Michigan State University, 1987-88
Ph.D. University of California-Davis, 1987 Genetics
M.S. North Carolina State University, 1984 Horticulture/minor in Genetics
B.S. Rutgers University (Cook College), 1981  Plant Science

e Principal scientist of the Michigan State University potato breeding and genetics project and co-
PI in the North Central Regional Potato Breeding and Genetics project. Ten MSU potato
varieties are in commercial production in the US, Canada, Australia and Central and South
America. National coordinator of the US Potato Board National Chip Processing Trials (NCPT).
Collaborates and co-advises graduate students with genomics, plant pathology, entomology and
weed science.

e Director of the $13M USAID-funded Feed the Future Global Biotech Potato Project for
Indonesia, Bangladesh, Kenya and Nigeria. We have delivered durable late blight resistant
farmer-preferred potato varieties to our target SE Asia countries.

e Lead scientist in developing four potato SNP arrays used by the potato breeding and genetics
community initiated under the USDA SolCAP.

e Developer and teacher of a lab-based plant biotechnology techniques and principles course
(CSS451) for graduate students and upper division undergraduates.

e Director of the Plant Breeding, Genetics and Biotechnology Interdepartmental Graduate Program
at Michigan State University. Faculty coordinator for the Michigan State University Montcalm
Potato Research Center.

Impact of Scholarship
Total number of citations: 9738
Total number of citations since 2019: 4,816
index: 54
110 index: 151

Aardevo Exhibit 1003
Page 0026



Awards
Potato Association of America Honorary Life Member 2021 (One of the most significant ways to recognize

outstanding contributions to the potato industry and to our organization is the awarding of Honorary Life Membership
(HLM). This is the highest award bestowed upon an individual by the PAA.)

Potato Association of America Outstanding Paper 2021, 2022 and 2023

Michigan State University Corporate Connector of the Year Award 2019

Michigan State University W.J. Beal Distinguished Faculty 2014

MPIC Potato Researcher Award 2013

USDA Secretary’s Honor Award 2011

Potato Grower Researcher of the Year 2011

Michigan Potato Industry Commission Distinguished Service Award 2010

American Society for Horticultural Science Outstanding Paper Award 2003

Potato Association of America Outstanding Paper Award 1995

Graduate students have received 19 graduate student competition paper awards at national meetings.
Joe Coombs, research tech, awarded Michigan Potato Industry Commission distinguished service award
in January 2024.

Peer-reviewed publications (189 peer-reviewed journal articles, 2 patents, 10 book chapters, 3
Extension bulletins).

Zarka, K.A., Jagd, L.M. and Douches, D.S., T-DNA Characterization of Genetically Modified 3-R-Gene
Late Blight Resistant Potato Events with a Novel Procedure Utilizing the Samplix Xdrop® Enrichment
Technology. Frontiers in Plant Science, 15, p.

Hauri, K.C., Schilmiller, A.L., Darling, E., Howland, A.D., Douches, D.S. and Szendrei, Z., 2024.
Constitutive Level of Specialized Secondary Metabolites Affects Plant Phytohormone Response to
Above-and Belowground Herbivores. Journal of Chemical Ecology, pp.1-13.

Ames, M., Hamernik, A., Behling, W., Douches, D.S., Halterman, D.A. and Bethke, P.C., 2024. A
survey of the Sli gene in wild and cultivated potato. Plant Direct, 8(5), p.e589.

Agha, H.I., Endelman, J.B., Chitwood-Brown, J., Clough, M., Coombs, J., De Jong, W.S., Douches,
D.S., Higgins, C.R., Holm, D.G., Novy, R. and Resende, M.F., 2024. Genotype-by-environment
interactions and local adaptation shape selection in the US National Chip Processing Trial. Theoretical
and Applied Genetics, 137(5), p.99.

Zhu, X., Chen, A., Butler, N.M., Zeng, Z., Xin, H., Wang, L., Lv, Z., Eshel, D., Douches, D.S. and
Jiang, J., 2024. Molecular dissection of an intronic enhancer governing cold-induced expression of the
vacuolar invertase gene in potato. The Plant Cell, 36(5), pp.1985-1999

Shelley, B.A., Pandey, B., Sarwar, A., Douches, D., Collins, P., Qu, X., Pasche, J. and Clarke, C.R.,
2024. The Role of Soil Abundance of TxtAB in Potato Common Scab Disease
Severity. Phytopathology®, pp.PHYTO-09.

Behling, W., Coombs, J., Collins, P. and Douches, D., 2024. An Analysis of Inter-Endosperm Balance
Number Crosses with the Wild Potato Solanum verrucosum. American Journal of Potato
Research, 101(1), pp.34-44.
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Anglin, N.L., Yellarreddygari, S.K., Gudmestad, N.C., Sathuvalli, V., Brown, C.R., Feldman, M., De
Jong, W.S., Douches, D.S., Novy, R.G. and Coombs, J.J., 2024. A Genome Wide Association Study
(GWADS) Identifies SNPs Associated with Resistance to Tobacco Rattle Virus (TRV) and Potato Mop-
Top Virus (PMTV) in a Tetraploid Mapping Population of Potato. American Journal of Potato
Research, 101(1), pp.1-16.

Lee, S., Enciso-Rodriguez, F.E., Behling, W., Jayakody, T., Panicucci, K., Zarka, D., Nadakuduti, S.S.,
Buell, C.R., Manrique-Carpintero, N.C. and Douches, D.S., 2023. HT-B and S-RNase CRISPR-Cas9

double knockouts show enhanced self-fertility in diploid Solanum tuberosum. Frontiers in Plant Science,
14, p.1151347.

Fang, C., Hamilton, J.P., Vaillancourt, B., Wang, Y.W., Wood, J.C., Deans, N.C., Scroggs, T., Carlton,
L., Mailloux, K., Douches, D.S. and Nadakuduti, S.S., 2023. Cold stress induces differential gene
expression of retained homeologs in Camelina sativa cv Suneson. Frontiers in Plant Science, 14.

Jayakody, T. B., Hamilton, J. P., Jensen, J., Sikora, S., Wood, J. C., Douches, D. S., & Buell, C. R.
(2023). Genome Report: Genome sequence of 1S1, a transformable and highly regenerable diploid

potato for use as a model for gene editing and genetic engineering. G3: Genes, Genomes, Genetics,
13(4), jkad036.

Wharton, P., Dangi, S., Begum, M. M., Douches, D., & Hokanson, K. E. (2023). Genotypic
characterization of Phytophthora infestans populations in Bangladesh. Plant Pathology.

Behling, W. L., & Douches, D. S. (2023). The Effect of Self-Compatibility Factors on Interspecific
Compatibility in Solanum Section Petota. Plants, 12(8), 1709.

Hoopes G., Meng X., Hamilton J.P., Achakkagari S.R., de Alves FreitasGuesdes F., Bolger M.E.,
Coombs J.J., Esselink D., Kaiser N.R., Kodde L., Kyriakidou M.,Lavrijssen B., van Lieshout N.,
Shereda R., Tuttle H.K., Vaillancourt B., Wood J.C., de Boer].M., Bornowski N., Bourke P., Douches
D., van Eck H.J., Ellis D., Feldman M.J., Gardner K.M.,Hopman J.C.P., Jiang J., De Jong W.S., Kuhl
J.C., Novy R.G., Oome S., Sathuvalli V., Tan E.H.,Ursum R.A., Vales M.1., Vining K., Visser R.G.F.,
Vossen J., Yencho G.C., Anglin N.L., Bachem C.W.B., Endelman J.B., Shannon L.M., Stromvik M.V.,
Tai H.H., Usadel B., Buell C.R., and FinkersR. (2022). Phased, chromosome-scale genome assemblies
of tetraploid potato reveals a complex genome, transcriptome, and predicted proteome landscape
underpinning genetic diversity. Molecular Plant, 15(3), 520-536. doi:
https://doi.org/10.1016/;.molp.2022.01.003.

Bethke, P. C., Halterman, D. A., Francis, D. M., Jiang, J., Douches, D. S., Charkowski, A. O., &
Parsons, J. (2022). Diploid Potatoes as a Catalyst for Change in the Potato Industry. American Journal of
Potato Research, 99(5), 337-357.

Hoopes, G. M., Zarka, D., Feke, A., Acheson, K., Hamilton, J. P., Douches, D., ... & Farré, E. M.
(2022). Keeping time in the dark: Potato diel and circadian rhythmic gene expression reveals tissue-
specific circadian clocks. Plant Direct, 6(7), e425.

Douches, D. S., Enciso-Rodriguez, F. E., Buell, C. R., Zarka, D., Nadakuduti, S. S., & Manrique-
Carpintero, N. C. (2022). U.S. Patent Application No. 17/250,407.
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Jayakody, T. B., Enciso-Rodriguez, F. E., Jensen, J., Douches, D. S., & Nadakuduti, S. S. (2022).
Evaluation of diploid potato germplasm for applications of genome editing and genetic
engineering. American Journal of Potato Research, 99(1), 13-24.

Douches, D. S., Enciso-Rodriguez, F. E., Nadakuduti, S. S., & Manrique-Carpintero, N. C. (2022). U.S.
Patent Application No. 17/310,979.

Zhang, C., Zarka, K. A., Zarka, D. G., Whitworth, J. L., & Douches, D. S. 2021. Expression of the
Tomato pot-1 Gene Confers Potato Virus Y (PVY) Resistance in Susceptible Potato Varieties. American
Journal of Potato Research, 1-9.

Medendorp, J. W., Payumo, J., Weebaddee, C., Zarka, K., Hokanson, K., Wharton, P., & Douches, D.
(2021). Case Study: A Roadmap for Developing Capacity in Plant Biotechnology Field
Research. Current Topics in Agricultural Sciences Vol. 1, 10-29.

Kaiser, Natalie R., Grant Billings, Joseph Coombs, C. Robin Buell, Felix Enciso-Rodriguez, and David
S. Douches. "Self-fertility and resistance to the Colorado potato beetle (Leptinotarsa decemlineata) in a
diploid Solanum chacoense recombinant inbred line population." Crop Science. 6(5): 3392-3414.

Bamberg, J., Kielar, A., del Rio, A., & Douches, D. (2021). Making Hybrids with the Wild Potato
Solanum jamesii. American Journal of Potato Research, 1-7.

Pandey, J., Scheuring, D.C., Koym, J.W., Coombs, J., Novy, R.G., Thompson, A.L., Holm, D.G.,
Douches, D.S., Miller, J.C. and Vales, M.1., 2021. Genetic diversity and population structure of
advanced clones selected over forty years by a potato breeding program in the USA. Scientific
reports, 11(1), pp.1-18.

Otieno, S. A., Coombs, J., & Douches, D. S. (2021). Frequency of Polyploids of Solanum tuberosum
Dihaploids in 2X-2X Crosses. Journal of Agriculture and Crops, 7(2), 76-80.

Wahrenburg, Z., Benesch, E., Lowe, C., Jimenez, J., Vulavala, V.K., Lii, S., Hammerschmidt, R.,
Douches, D., Yim, W.C., Santos, P. and Kosma, D.K., 2021. Transcriptional regulation of wound
suberin deposition in potato cultivars with differential wound healing capacity. The Plant Journal.

Kaiser, N.R., Jansky, S., Coombs, J.J. et al. Assessing the Contribution of S/i to Self-Compatibility in
North American Diploid Potato Germplasm Using KASP™ Markers. Am. J. Potato Res. 98, 114 (2021).
https://doi.org/10.1007/s12230-021-09826-3

Zarka, K.A., Hokanson, K. & Douches, D.S. Molecular characterization for food safety assessment of a
genetically modified late blight resistant potato: an unusual case. Transgenic
Res (2021). https://doi.org/10.1007/s11248-021-00241-2

Alsahlany, M., Enciso-Rodriguez, F., Lopez-Cruz, M., Douches, D. Developing self-compatible diploid
potato germplasm through recurrent selection. Euphytica 217, 47 (2021).
https://doi.org/10.1007/s10681-021-02785-0

Otieno, S. A., Collins, P., Coombs, J., Allen, C., & Douches, D. S. (2021). Screening for Ralstonia
solanacearum Resistance in Solanum commersonii. American Journal of Potato Research, 98(1), 72-77.
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Dangi, S., Wharton, P., Ambarwati, A. D., Santoso, T. J., Sulastrini, I., Medendorp, J., ... & Douches, D.
(2021). Genotypic and phenotypic characterization of Phytophthora infestans populations on Java,
Indonesia. Plant Pathology.

Kaiser, N., Manrique-Carpintero, N. C., DiFonzo, C., Coombs, J., & Douches, D. (2020). Mapping
Solanum chacoense mediated Colorado potato beetle (Leptinotarsa decemlineata) resistance in a self-
compatible F2 diploid population. Theoretical and Applied Genetics, 1-21.

Kaiser, N., Douches, D., Dhingra, A., Glenn, K. C., Herzig, P. R., Stowe, E. C., & Swarup, S. (2020).
The role of conventional plant breeding in ensuring safe levels of naturally occurring toxins in food
crops. Trends in Food Science & Technology.

Manrique-Carpintero, N., Islam, M. S., Enciso-Rodriguez, F., Rosenzweig, N., Coombs, J., & Douches,
D. S. (2020). Mapping Solanum berthaultii-based Late Blight (Phytophthora infestans) Resistance in a
Diploid Population. American Journal of Potato Research, 97(6), 596-604.

Vigue, S. J., Scheuring, D. C., Koym, J. W., Rush, C. M., Workneh, F., Tamborindeguy, C., Douches,
D.... & Vales, M. L. (2020). Identification of Tetraploid Potato Clones with Good Processing Quality

among Genotypes with Reduced Zebra Chip Disease Symptomatology. American Journal of Potato
Research, 97(6), 565-579.

Kaiser, N. R., Coombs, J. J., Felcher, K. J., Hammerschmidt, R., Zuehlke, M. L., Buell, C. R., &
Douches, D. S. (2020). Genome-Wide Association Analysis of Common Scab Resistance and
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Potato Cultivars: Effect on Deposition of Structural Phenolics on the Cell Wall and Resistance to
Penetration. Amer. J. Potato Res. 83:325-334.

Coombs, J.J., D. S. Douches, S. G. Cooper, E. J. Grafius, W. L. Pett, and D. D. Moyer. 2005.
Combining natural and engineered host plant resistance mechanisms in potato (Solanum tuberosum L.)

For Colorado potato beetle (Leptinotarsa decemlineata Say): choice and no-choice field studies. J. Am.
Soc. Hort.Sci. 130:857-864.

Hale, A., C. Miller, K. Renganayaki, A. K. Fritz, J.J. Coombs, L.M. Fritz, D.S. Douches. 2005.
Suitability of AFLP and microsatellite analysis for discriminating intraclonal variants of the potato
cultivar Russet Norkotah. J. Amer. Soc. Hort. Sci. 130:624-630.
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Kirk, W.W., F. M. Abu-El Samen, J.B. Muhinyuza, R. Hammerschmidt, D.S. Douches, C. A. Thill,
H.Groza and A. L. Thompson. 2005. Evaluation of Potato Late blight Management Utilizing Host Plant
Resistance and Reduced Rates and Frequencies of Fungicide Applications. Crop Protection. 24:961-970.

Rubio-Covarrubias, O.A., D. Douches, R. Hammerschmidt, A. da Rocha and W. Kirk. 2005. Effect of
temperature and photoperiod on symptoms associated with resistance to Phytophthora infestans after
leaf penetration in susceptible and resistant potato cultivars. Amer. J. Potato Res. 82:139-146.

Bisognin, D.A. D.S. Douches, L. Buszka, G. Bryan and D. Wang. 2004. Mapping late blight resistance
in Solanum microdontum Bitter. Crop Science. 45: 340-345.

Long, C., Snapp, S.S., D. Douches and R. Chase. 2004. Tuber yield, storability and quality in response
to nitrogen fertility and plant population density in four new Michigan cultivars. Amer. J. of Potato
Research. 81:347-357.

Coombs, J. J., L.M. Frank, D.S. Douches. 2004. An applied fingerprinting system for cultivated potato
using simple sequence repeats. Amer. J. Potato Res. 81: 243-250.

Douches, D.S. J. Coombs, K. Felcher and W. Kirk. 2004. Foliar reaction to Phytophthora infestans in
inoculated potato field trials in Michigan. Amer. J. Potato Res. 81:443-448.

Cooper, S. G. D. S. Douches and E.J. Grafius. 2004. Combining genetic engineering and traditional
breeding to provide durable resistance in potatoes to Colorado potato beetle. Entomologia
Experimentalis et Applicata. 112: 37-46.

Muhinyuza, J.B., Kirk, W.W., Hammerschmidt, R. and Douches, D. 2004. Impact of plant age and leaf
position on susceptibility to late blight. Proceedings of the Sixth Triennial Conference of the African
Potato Association. 314-326.

Muhinyuza, J.B., Kirk, W.W., Hammerschmidt, R. and Douches, D. 2004. Combining host plant
resistance with managed fungicide applications for control of potato late blight. Proceedings of the Sixth
Triennial Conference of the African Potato Association. 329-346.

Douches, D.S., W. Pett, F. Santos, J. Coombs, E. Grafius, W. Li, E. Anis Metry , M. Madkour and T.
Nasr El-Din. 2004. Field and Storage Testing Bt-Potatoes for Resistance to Potato Tuber Moth
(Lepidoptera: Gelichiidae). J. Econ. Entomol. 97(4):1425-1431.

Douches, D.S., J. Coombs, K. Jastzrebski, R. Hammerschmidt, W.W. Kirk, C. Long, R.W. Chase and S.
Snapp. 2003. Boulder: A round white multipurpose potato variety. Amer. J. Potato Res. 80:345-352.

Felcher, K.J., D.S. Douches, W.W. Kirk, R. Hammerschmidt. 2003. Expression of a fungal glucose
oxidase gene in three potato cultivars with different susceptibility to late blight (Phytophthora infestans
Mont. deBary). J. Amer. Soc. Hort. Sci. 128: 238-245.

Coombs, J.J., D.S. Douches, W. Li, E.J. Grafius, and W.L. Pett. 2003. Field Evaluation of natural,
engineered, and combined resistance mechanisms in potato for control of Colorado potato beetle. J.
Amer. Soc. Hort. Sci. 128(2):219-224.
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Douches, D.S., W.W. Kirk, M.A. Bertram, and B.A. Niemira. 2002. Foliar and tuber assessment of late
blight (Phytophthora infestans Mont. deBary) reaction in cultivated potato (Solanum tuberosum
L.). Potato Research. 45:215-224.

Douches, D.S., W. Li, K. Zarka, J. Coombs, W. Pett, E. Grafius and T. El-Nasr. 2002. Development of
Bt-cry5 Insect Resistant Potato Lines Spunta-G2 and Spunta-G3. HortSci. 37 (7):1103-1107.

Coombs, J.J., D.S. Douches, W. Li, E.J. Grafius, and W.L. Pett. 2002. Combining engineered (Bt-
cry3A) and natural resistance mechanisms in potato (Solanum tuberosum L.) for control of the Colorado
potato beetle. J. Amer. Soc. Hort. Sci. 127:62-68.

Bisognin, D.A. and D.S. Douches, 2002. Early generation selection for potato tuber quality in progenies
of late blight resistant parents. Euphytica. 127:1-9.

Bisognin, D.A., D.S. Douches, K. Jastrzebski and W.W. Kirk. 2002. Half-sib progeny evaluation and
selection of potatoes resistant to the US8 genotype of Phytophthora infestans from crosses between
resistant and susceptible clones. Euphytica. 125:129-138.

Bisognin, D. A. and D.S. Douches. 2002. Genetic diversity in diploid and tetraploid potato late blight
resistant germplasm. HortSci. 37:178-183.

Haynes, K.G., B.J. Christ, D.P. Weingartner, D.S. Douches, C.A. Thill, G. Secor, W.E. Fry, and D.H.
Lambert. 2002. Foliar Resistance to Late Blight in Potato Clones Evaluated in National Trials in
1997. Amer. J. of Potato Res. 79:451-457.

Douches, D.S., K.J. Felcher, J. Coombs, C. Long, R. Hammerschmidt, W.W. Kirk. 2001. Michigan
Purple: A Purple-Skinned Tablestock Variety. Amer. J. Potato Res. 78:421-424.

Douches, D.S., K. Jastrzebski, J. Coombs, R.W. Chase, R. Hammerschmidt, W.W.
Kirk. 2001. Liberator: A Round White Chip-processing Variety with Resistance to Scab. Amer. J.
Potato Res. 78:425-431.

Douches, D.S. K. Jastrzebski, J. Coombs, W.W. Kirk, K. J. Felcher, R. Hammerschmidt, R. W.
Chase. 2001. Jacqueline Lee: A Late Blight Resistant Tablestock Variety. Amer. J. Potato Res.
78:413-419.

Douches, D.S.,T.J. Kisha, W. Li, W.L. Pett, and E.J. Grafius. 2001. Effectiveness of natural and
engineered host plant resistance in potato to the Colorado potato beetle (Leptinotarsa decemlineata
(Say) HortSci. 36:967-970.

Kirk, W.W., Felcher, K.J., Douches, D.S., Coombs. J., Stein, J.M., Baker, K.M. and Hammerschmidt,
R. 2001. Effect of Host Plant Resistance and Reduced Rates and Frequencies of Fungicide Application
to Control Potato Late Blight. Plant Disease. 85(10): 1113-1118.

Kirk, W.W., K. J. Felcher, D. S. Douches, B. A. Niemira and R. Hammerschmidt. 2001. Susceptibility
of Potato (Solanum tuberosum L.) Foliage and Tubers to the US8 Genotype of Phytophthora infestans.
Amer. J. Potato Res. 78:319-322.
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Douches, D.S., J.B. Bamberg, W. Kirk, K. Jastrzebski, B.A. Niemira, J. Coombs, D.A. Bisognin, D.A.,
and K.J. Felcher. 2001. Evaluation of wild Solanum species for resistance to the US-8 genotype of
Phytophthora infestans utilizing a fine-screening technique. Amer. J. Potato Res. 78:159-165.

Mohammed, A. D.S. Douches, W. Pett, E. Grafius, J. Coombs, Liswidowati, W. Li, and M.A. Madkour.
2000. Evaluation of potato tuber moth (Lepidoptera: Gelechiidae) resistance in tubers of Bt-cry5
transgenic potato lines. J. Econ. Entomology. 93(2):472-476.

Kirk, W.W., D.S. Douches, R. Hammerschmidt, J. M. Stein, K. J. Felcher, K. M. Baker and B.A.
Niemira. 2000. Combining varietal resistance with managed fungicide applications for the control of
potato late blight. Acta Horticulturae: 5: 329-335.

Li, W., K. Zarka, D.S. Douches, J.J. Coombs, W.L. Pett, and E.J. Grafius. 1999. Co-expression of potato
PVYO coat protein gene and cryV-Bt genes in potato (Solanum tuberosum L.). J. Amer. Soc. Hort.
Sci. 124(3): 218-223.

Douches, D.S. and D.L. Maas. 1998. Comparison of FDR- and SDR-derived tetraploid progeny from
2x-4x crosses using dihaploids of Solanum tuberosum L. that produce mixed modes of 2n eggs. Theor.
Appl. Genet. 97:1307-1313.

Douches, D.S., A.L. Westedt, K. Zarka, and E.J. Grafius. 1998. Transformation of CryV-Bt transgene
combined with natural resistance mechanisms for resistance to tuber moth in potato (Solanum tuberosum
L.) HortScience 33(6):1053-1056.

Haynes, K.G., D.H. Lambert, B.J. Christ, D.P. Weingartner, D.S. Douches, J.E. Backlund, G. Secor, W.
Fry, and W. Stevenson. 1998. Phenotypic stability of resistance to late blight in potato clones evaluated
at eight sites in the United States. Amer. J. Potato Res. 75:211-217.

Ransom, C.V., D.S. Douches, and J.J. Kells. 1998. Isozyme and RAPD variation among and within
hemp dogbane (4Apocynum cannabinum) populations. Weed Sci. 46:408-413.

Ray, H., D.S. Douches, and R. Hammerschmidt. 1998. Transformation of potato with cucumber
peroxidase: expression and disease response. Phys. Mol. Plant Path. 53:93-103.

Westedt, A.L., D.S. Douches, W. Pett, and E.J. Grafius. 1998. Evaluation of natural and engineered
resistance mechanisms in Solanum tuberosum L. for resistance to Phthorimaea operculella Zeller. J.
Econ. Ent. 91(2):552-556.

Warnke, S.E., D. S. Douches, and B. E. Branham. 1998. Isozyme analysis supports allotetraploid
inheritance in tetraploid creeping bentgrass (Agrostis palustris Huds.). Crop Sci. 38:801-805.

Douches, D.S., W.W. Kirk, K. Jastrzebski, C. Long, and R. Hammerschmidt. 1997. Susceptibility of
potato varieties and advanced breeding lines (Solanum tuberosum L.) for susceptibility to Phytophthora
infestans (Mont.) de Bary in Greenhouse Screenings. Am. Potato J. 74:75-86.

Schneider, K. and D.S. Douches. 1997. The evaluation of simple sequence repeats (SSRs) to fingerprint
North American potato cultivars. Am. Potato J. 74:149-160.
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Warnke, S.E., D.S. Douches, and D.E. Branham. 1997. Relationships among creeping bentgrass
(Agrostis palustris Huds.) cultivars based on isozyme polymorphisms. Crop Science. 37:203-207.

Douches, D.S., K. Jastrzebski, D. Maas, and R.W. Chase. 1996. Assessment of potato breeding over the
past century. Crop Science. 36:1544-1552.

Spooner, D.M., J. Tivang, J. Nienhuis, J.T. Miller, D.S. Douches, and A. Contreras-M. 1996.
Comparison of four molecular markers in measuring relationships among the wild potato relatives
Solanum section Etuberosum (subgenus Potato). Theor. Appl. Genet. 92:532-540.

Sosinski, B. and D.S. Douches. 1996. Use of PCR-based DNA amplification to fingerprint North
American potato cultivars. HortScience. 31(1):130-133.

Douches, D.S. and Freyre, R. 1994. Identification of genetic factors influencing chip color in diploid
potato (Solanum spp.). Am. Potato J. 71:581-590.

Freyre, R. and D.S. Douches. 1994. Development of a model for marker-assisted selection across
environments. Crop Science. 34:1361-1368.

Freyre, R., S. Warnke, B. Sosinski, and D.S. Douches. 1994. Quantitative trait loci analysis of tuber
dormancy in diploid potato (Solanum spp.). Theor. Appl. Genet. 89:474-480.

Freyre, R. and D.S. Douches. 1994. [soenzymatic identification of quantitative traits in crosses between
heterozygous parents: Mapping tuber traits in diploid potato (Solanum ssp.). Theor. Appl. Genet.
87(7):764-772.

Lui, C.A. and D.S. Douches. 1993. Electrophoretic identification of haploids from 4x-2x crosses.
Euphytica. 70:113-126.

Ortiz, R., D.S. Douches, G.P. Kotch, and S.J. Peloquin. 1993. Use of haploids and isozyme markers for
genetic analysis in the polysomic polyploid potato. J. Genet. Breed. 47:283-288.

Austin, S., J.D. Pohlman, C.R. Brown, H. Mojtahedi, G.S. Santo, D.S. Douches, and J.P. Helgeson.
1993. Interspecific somatic hybridization between Solanum tuberosum L. and S. bulbocastanum Dun as
a means of transferring nematode resistance. Am. Potato J. 70(6):485-495.

Haynes, K.G. and D.S. Douches.1993. Estimation of the coefficient of double reduction in the cultivated
tetraploid potato. Theor. Appl. Genet. 85:857-862.

Chase, R.W., N.R. Thompson, R.B. Kitchen, G.H. Silva, R. Hammerschmidt, and D.S. Douches. 1992.
Michigold: A yellow-fleshed potato cultivar for fresh market. Am. Potato J. 69:629-634.

Douches, D.S., R.W. Chase, G.H. Silva, R. Hammerschmidt, N.R. Thompson, and R.B. Kitchen. 1992.
Spartan Pearl: A widely adapted, high yielding white skin potato cultivar. Am. Potato J. 69:785-791.

Werner, J.E., D.S. Douches, and R. Freyre. 1992. Use of half-tetrad analysis to discriminate between
two types of 2n egg formation in a potato haploid. Genome. 35:741-745.
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Spooner, D.M., D.S. Douches, and A. Contreras. 1992. Allozyme variation within Solanum sect. Petota,
ser. Etuberosa. Am. J. Bot. 79(4):467-471.

Douches, D.S. and K. Ludlam. 1991. Electrophoretic characterization of North American potato
varieties. Am. Potato J. 68:767-780.

Douches, D.S., K. Ludlam, and R. Freyre. 1991. Isozyme and plastid DNA assessment of pedigrees of
19th century potato cultivars. Theor. Appl. Genet. 82:195-200.

Quiros, C.F., S.B. Brush, D.S. Douches, K.S. Zimmerer, and G. Huestis. 1990. Biochemical and Folk
assessment of variability of Andean cultivated potatoes. Economic Botany. 44(2):254-266.

Rabinowitz, D., C.R. Linder, R. Ortega, D. Begazo, H. Murguia, D.S. Douches, and C.F. Quiros. 1990.
High Levels of interspecific hybridization between Solanum sparsipilum and S. stenotomum in
experimental plots in the Andes. Am. Potato J. 67:73-81.

Zimmerer, K.S. and D.S. Douches. 1990. Geographic approaches to native crop research and
conservation: the partitioning of allelic diversity in Andean potatoes. Economic Botany. 45(2):176-189.

Douches, D.S. and C.F. Quiros. 1988. Use of genetic strategies to determine the mode of 2n egg
formation in diploid potatoes. Euphytica. 38:247-260.

Douches, D.S. and C.F. Quiros. 1988. Additional isozyme loci in tuber-bearing Solanums: inheritance
and linkage relationships. J. of Heredity. 79(5):377-384.

Douches, D.S. and C.F. Quiros. 1988. Genetic recombination in a diploid synaptic mutant and a
Solanum tuberosum x S. chacoense diploid hybrid. Heredity. 60:183-191.

Quiros, C.F., O. Ochoa, and D.S. Douches. 1988. Exploring the role of X-7 species in Brassica
evolution: Hybridization with B. nigra and B. oleracea. J. of Heredity 79:351-358.

Quiros, C.F., O.0choa, S. F. Kianian and D. Douches. 1987. Analysis of the Brassica oleracea genome
by the generation of B. campestris-oleracea chromosome addition lines: characterization by isozymes
and rDNA genes. Theor. Appl. Genet. 74:758-766.

Douches, D.S. and C.F. Quiros. 1987. Use of 4x-2x crosses to determine gene-centromere map distances
of isozyme loci in Solanum species. Genome. 29:519-527.

Quiros, C.F., D.S. Douches, and D. Antonio. 1987. Inheritance of annual habit in celery: cosegregation
with isozyme and anthocyanin markers. Theor. Appl. Genet. 74:203-208.

Book Chapters:
Ghislain M., Douches D.S. (2020) The Genes and Genomes of the Potato. In: Campos H., Ortiz O. (eds)
The Potato Crop. Springer, Cham doi.org/10.1007/978-3-030-28683-5 5

Satya Swathi Nadakuduti, Colby Starker, C. Robin Buell, Daniel F. Voytas and David S.
Douches (2019) “Genome editing in potato with CRISPR/Cas9”, Plant Genome Editing with
CRISPR Systems: Methods and protocols, Methods in Molecular Biology, Springer Nature
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1917: 183-201

Grafius, E.J. and D.S. Douches. 2008. The Present and Future Role of Insect Resistant, Genetically
Modified Potato Cultivars in Potato IPM. In: Integration of Insect-Resistant GM Crops within IPM
Programs. Eds: J. Romeis, A.M. Shelton, and G.G. Kennedy. Springer Science + Business Media B.V.

pp. 195-221.

Bradeen, James M., Domenico Carputo, and David S. Douches. 2008. Potato, in Kole, C. and Hall, T.
C. (eds.), “Compendium of Transgenic Crop Plants: Transgenic Sugar, Tuber and Fiber Crops”,
Blackwell Publishing, Oxford, UK. pp 117-156.

Douches, D.S. and E.J. Grafius. 2005. Transformation for Insect Resistance. In. Genetic Improvement of
Solanaceous Crops, Vol. 2: Potato. Eds. M.K. Razdan and A.K. Mattoo. Science Publishers, Inc.
USA pp. 235-266.

Visser, D., Schoeman, A.S., Douches, D.S. & Louw, F. 2005. Evaluation of genetically modified
potatoes against the potato tuber moth, Phthorimaea operculella (Zeller) (Lepidoptera: Gelechiidae)
under laboratory and non-refrigerated store conditions in South Africa. Chapter 13 in; Biotechnology
For Food, Agriculture and Environment, Regency Publications, New Delhi, India.

Pett, W., D.S. Douches, and E. Grafius. 2000. Insect control: Durability and breakdown of
resistance. In Proceedings of the International Workshop on Transgenic potatoes for the benefit of

resource-poor farmers in developing countries, June, 2000. International Potato Center, Lima, Peru. pp.
82-86.

Douches, D.S. and W. Pett. 1995. Potential Environmental Concerns vis a vis the Introduction of a
Specific Trait: Experiences with Potatoes Engineered to Express Insect or Virus Resistance. In
[ICA/BAC Workshop on Environmental Concerns with Transgenic Plants in Latin America: Potato as a
Model. pp. 45-51.

Douches, D.S. and K. Jastrzebski. 1992. Potato Breeding. In: Genetic Improvement of Vegetable Crops,
Eds. G. Kalloo and R. Bergh. Pergamon Press.

Douches, D.S., R. Freyre, and K. Hicks. 1991. Use of RFLPs to Fingerprint North American Potato
Cultivars. Proceedings of the Planning Conference on the Use of Molecular Techniques in Potato
Germplasm Enhancement, March, 1990. International Potato Center, Lima, Peru. pp. 166-175.

Extension Bulletins:
Zarka, K., D. Kells, D. Douches, C. R. Buell. 2009. A Guide to Growing Potatoes in Your Home
Garden. Long version. Short Version.

Chase, R.W., G. Silva, D.S. Douches, and R. Hammerschmidt. 1990. Selecting Potato Varieties for
Michigan. Michigan State University Cooperative Extension Service. E-2222.

Kells, D.C., R.W. Chase, and D.S. Douches. 1990. Potato Production for the Home Gardener. Michigan
State University Cooperative Extension Service. E-2283.
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Teaching, advising and guidance responsibilities

I have a 10% teaching assignment and have developed a lab and lecture course CSS451: Biotechnology
Applications for Plant Breeding and Genetics. It is taught each spring since 1989 to graduate students
and upper division undergraduates that have an interest in plant biotechnology techniques and
applications. The majority of the students are from CSS, HRT, PLP, BMB and PBGB. In addition,
during tenure at MSU, I have also co-taught PBGB seminars (HRT892) on topics chosen by the
graduate students such as molecular markers, plant breeding and biotechnology.

I do not have a formal advising responsibility, but I hire 4-10 undergraduate students (listed below) each
year to work and conduct research in my lab, greenhouse and field research projects. Some
undergraduates have proceeded onto graduate school in their desired field or have switched to a graduate
program in plant breeding and genetics. In many instances, the undergraduates hired during the summer
can be considered internships in plant breeding, genetics and biotechnology participating in on-going lab
and field experiments to study insect and disease resistance, agronomic traits and processing quality as
well as marker-based studies and genetic engineering experiments.

I am also director of the Plant Breeding, Genetics and Biotechnology (PBGB) interdepartmental
Graduate Program. I previous years [ was part of a team of seven faculty that have been funded by the
USDA National Needs Fellowships program to train Ph.D. students in genetic research and also expose
them to the social, ethical and ecological issues surrounding the use of genetically engineered
organisms. I currently supervise 3 graduate students (listed below) and have graduated 15 Ph.D. and 16
M.S. students over my career. Past graduate students have received 19 graduate student competition
paper awards at national meetings. I currently direct one postdoctoral scientist (listed below).

Course taught

CSS451: Principles and Techniques in Plant Biotechnology (lecture and lab course)
(15-26 students yearly since 1989)

HRT461: Biotechnology senior seminar (with Rebecca Grumet, Jason Knott and Wei Liu)

Current graduate Major Advisees

Will Behling — (Ph.D.) — a fourth year PBGB student that is studying bridge species that will introgress
EBNI1 species for diploid breeding. He completed his M.S. in 2021 and is now studying for his Ph.D.
and graduated in July 2024

Kaela Panicucci — (Ph.D.) — third year PBGB student studying self-compatibility.
Joseph Ulasi — (Ph.D.) -first year PBGB student from Nigeria. He will study late blight resistance.

Other professional development activities I supervised one Post Doc in 2024.

Dr. Dan Zarka is working with the program since August 2006. He is working on abiotic stress,
Invertase silencing, XERICO and PPO transformations. He is also running the SNP Illumina iScan
genotyping facility for MSU. He is the lab manager in my program. Through Dan’s work we are on the
verge of have private sector investment in our biotech potato improvement.

Recent Extension or Outreach activities
I am the MSU faculty liaison with the potato industry (ex officio on MPIC board). In a partnership with
the Michigan Potato Industry Commission and a set of commercial growers and seed producers and
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potato packers with the MSU Potato Breeding and Genetics Program, MSU advanced selections are
tested for their commercial potential for the chip processing market. The Potato Breeding and Genetics
Program has also promoted the use of MSU specialty varieties at the Potato Expo by managing a booth
at the trade show.

Fee services: DNA-based fingerprint system for potato varieties and virus eradications methods for
potato tissue culture plants are made available to the potato industry. We had over 50 fingerprint
requests in 2022 and have been bringing 12 lines into tissue as a service. [ am also working with
Simplot Plant Science’s Biotech Division to field test intragenic potato lines with better processing
potential (less bruise, reducing sugar and acrylamide) and late blight resistance. The breeding program
also provides scab disease resistance testing for Frito Lay’s potato breeding program. We have
developed a certified seed greenhouse mini-tuber production system in our new greenhouse to produce
seed of new MSU varieties and advanced breeding lines for commercial seed production.

Potato Breeding and Variety development

I lead a multi-disciplinary program for potato breeding and variety development that integrates traditional
and biotechnological approaches. I have been conducting potato breeding and genetics for over 40
continuous years and I have an active potato breeding program directed toward the development of
improved cultivars in Michigan for 36 years. The focus of the program is to develop new cultivars for
Michigan’s potato industry by integrating new genetic engineering techniques with marker-based and
conventional breeding efforts. Key traits targeted for improvement insect resistance, disease resistance
to scab, late blight, PVY, and chip processing from long-term storage. Through conventional crosses in
the greenhouse, we develop new genetic combinations (>60,000 seedlings per year) in the breeding
program. The latest varieties released are achieving some of these goals. We have established a diploid
potato breeding effort with the goal of transforming potato breeding from its historically conventional
tetraploid breeding methods to a diploid inbred/F1 Hybrid variety. The key to this direction is
introgressing self-compatibility from a small number of donors identified in the germplasm. My
program is a world leader in genome-wide SNPs and we now have developed a new 32K SNP array
(fourth version) for world-wide public use in collaboration with Neogen. The program is also actively
involved in genetic engineering to introduce economically important traits for disease, insect, abiotic
stress, processing quality and nutritional enhancement.

In January 2010 I led an effort to organize the National Chip Processing trial (NCPT) for the Potatoes
USA Research Board. I am now the coordinator of this activity. There are 11 breeding programs
involved with coordinated trials for 10 US locations. A centralized, web-based data management has
been established for this project. These efforts should lead to more directed and efficient development
of chip-processing potato varieties for the US. We are now 10 years into the project and new chip-
processing varieties have been released from MSU as well as other US breeding programs. Manistee,
Saginaw Chipper, Huron Chipper, Mackinaw, Petoskey and Dundee have been released due to the
NCPT. We have numerous advanced breeding lines in the NCPT queue being considered for
commercial release.

Patent applications

Overcoming Self-Incompatibility in Diploid Plants for Breeding and Production of Hybrids (2018)
awarded January 27, 2022
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Overcoming Self-Incompatibility in Diploid Plants for Breeding and Production of Hybrids Through
Modulation of HT (2019)

Key Varieties released since 2001

Plant Variety Protection
Liberator — 2002
Michigan Purple — 2002
Jacqueline Lee — 2002
Boulder — 2004
Saginaw Chipper - 2010
Manistee — 2014
Mackinaw — 2020
Blackberry — 2020
Huron Chipper — 2021
Petoskey — 2021
Dundee - 2023

New line in commercial seed production is MSV(093-1Y, (Bonafide) a scab resistant table line with high
yield potential.

MSL292-A (Manistee) - chip processor with excellent and long-term storage chip quality; currently
being increased for the NCPT commercial trials; was named in 2013. This line is having a national
impact. It is one of two public varieties that will store from October-until June for chip-processing.
Acreage is still increasing for this variety. In 2020 it was noted in the industry as the top line for
increasing seed acreage.

MSJ126-9Y (McBride) — storage chipper with excellent sugar profile and scab resistance; was named
in 2013. There is interest in Canada.

MSRO061-1 (Saginaw Chipper) — this chip variety is being grown in the Pacific Northwest and
Australia. It is our first chip-processing variety that has resistance to scab, late blight and Potato Virus
Y. No other variety combines these resistance traits in one variety.

Jacqueline Lee, the late blight resistant variety, for the tablestock market. First late blight resistant
variety released in US in over 40 years. Use in farm market operations is expanding. Certified seed is
expanding in the Pacific Northwest. Now exclusively licensed in 2013 for fresh marketing in the western
US. It was recently licensed to Australia. It may develop a commercial impact in Central America
because of its yield, shape, taste and late blight resistance.

Beacon Chipper, a high yielding chip potato, was licensed to MPIC and Maine potato grower groups.
Commercial acreage existed in Maine, NY, PA, North Carolina, Ohio and Michigan. Commercial
production of this line ended in 2017. It is being grown in the UK now.

Missaukee, a late blight, Golden nematode, verticillium resistant chip/tablestock was released in 2010.
It is the first late blight resistant round white potato released in the US. This variety is an excellent
parent for breeding. Commercial seed is being increased for international markets in Central America
and Central Asia because of its disease and nematode resistance.

Specialty potatoes — we have a series of specialty potatoes that are being grown in small amounts for
the farm and home markets. These include Michigan Purple, Colonial Purple, Blackberry,
Raspberry, Red Marker #2 and Spartan Splash. Grand Teton Organics is producing seed of these
lines. Michigan Purple, the novel purple-skinned tablestock variety with an expanding interest to
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market at the farm market level. Certified seed is expanding in Michigan. Blackberry is the latest line
with the most market interest combining, high yield, round shape, deep purple flesh and scab resistance.
It is now being used for specialty chip processing (Great Lakes Potato Chip Co., Traverse City, MI).

USAID Project in foreign countries.

The Bt potato project closed in September 2012. We were working with USAID, Syngenta and South
Africa to commercialize the Spunta G2 line. The regulatory dossier (>700 pages) was submitted for
review to the South African government in July 2008. If successful, we would have been the first public
institution to have approval to release and grow a GM food crop in a developing country. The approval
was caught up in GM politics and we did not get a clear answer on our appeal before our USAID
funding ended.

I was the project Director for the USAID Feed the Future Biotechology Potato Project which ended
September 30, 2021. The Feed the Future - Biotechnology Potato Partnership (BPP) was a five-year,
$5.9 million multi-institution cooperative agreement between MSU, USAID, Simplot Plant Sciences and
other global institutions to develop and bring to market improved potato products in farmer- and
consumer-preferred varieties in Bangladesh and Indonesia. BPP offers genetically modified (GM) potato
products with broad-spectrum resistance to late blight (Phytophthora infestans), the most devastating
potato disease in the world and highly endemic throughout our focus countries.

Specifically, BPP provides strategic human and institutional capacity building and support (research,
development and outreach) to in-country partners in Bangladesh (BARI, Bangladesh Agricultural
Research Institute) and Indonesia (ICABIOGRAD, Indonesian Center for Agricultural Biotechnology
Genetic Resources and Development) to support access to, technology transfer, and sustainable use of
biotech potato technologies. The project also monitors and evaluates environmental impact, gender
balance contribution and socio-economic impact of these biotechnologies. BPP and partner institutions
will steward biotech potato products for distribution to low-income farmers and eventual
commercialization in Bangladesh and Indonesia. All these activities support and align with USAID’s
goal of increasing food security and resilience.

BPP sets to develop and deregulate potato varieties with resistance (stacked genes) against potato late
blight using genetic engineering technologies. This year, in partnership with Simplot Plant Sciences, the
genetic transformation of Granola and Diamant varieties using the 3 R-gene stack including the b/b2,
vntl and mcql genes were successfully conducted, including identification of promising events that can
be field tested under CFT in Bangladesh and Indonesia. Field experiments (e.g. detached leaf bioassays)
were also done to test late blight resistance of CIP’s 3 R-gene LBR potato containing the b/b1, blb2, and
vntl genes. The potatoes have been field-trialed in Indonesia in 2020 and delivered to Bangladesh for
trials in 2021! Late blight resistance is exceptional which translates to food security.

On September 24, 2021 the project team was awarded new funding to continue activities of the
Feed the Future Biotechnology Potato Partnership under the new project, Feed the Future Global
Biotech Potato Partnership. The project was awarded $13 million in core funding with a potential
additional $7 million in additional funding possible for related research based on USAID Country
Mission priorities.

This new project expands the scope of the project to include the African countries of Kenya and Nigeria
in collaboration with the International Potato Center (CIP). The Global Biotech Potato Partnership also
consists of agreements between the University of Idaho, the African Agricultural Technology
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Foundation (AATF), BARI, ICABIOGRAD, the Kenya Agricultural Research Organization (KALRO),
and the National Root Crops Research Institute in Nigeria. The project period of performance runs
through September 23, 2026.

Total Grants Awarded since 1990: >$40,000,000
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