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Trigall Genetics SA. IND-00412-7 Wheat No CBI

1. Information about Requestor

First name: Patricia

Last name: Miranda

Position: Director of Regulatory Affairs

Organization name: Trigall Genetics SA

Contact information: patricia.miranda@bioceresgroup.com

2. Confidential Information
This application does not contain CBI
3. Description of the comparator plant

Scientific name: Triticum aestivum
Common name: Wheat
Subspecies: Not applicable
Cultivar: Cadenza

4. Genotype of the modified plant

The wheat event IND-00412-7 expresses two genes of interest (GOI): a variant of
the sunflower HaHB4 gene (HaHB4v) that codes for a transcription factor (TF) belonging
to the HD-Zip protein family involved in the plant response to environmental stresses
(Gago et al., 2002, Dezar et al., 2005; Manavella et al., 2006, 2008a, 2008b); and the
bar gene from Streptomyces hygroscopicus, expressing the glufosinate-inactivating
enzyme phosphinothricin N-acetyl transferase (PAT) (Thompson et al., 1987).

The commercial variety Cadenza (SASA, 2014) was used to generate the
transgenic event via particle bombardment.

The molecular characterization of wheat event IND-00412-7 was carried out using
Next Generation Sequencing (NGS) techniques. Given the complexities of the wheat
genome (~17 Gpb size, hexaploidy, and ~80% of repetitive sequences) (Mayer et al.,
2014), including the lack of a reference genome sequence until recently, a stepwise
procedure was followed to reduce the size and complexity of the material being
sequenced. First, the DArT platform (Diversity Arrays Technology, Jaccoud et al., 2001)
was used to find an association between the HaHB4v gene and a particular
chromosomal locus. The results indicated that the genetic modification was located in
chromosome 2D.

Additional confirmation of the location of the genetic modification in chromosome
2D was achieved by analyzing the segregation of a set of 432 single nucleotide
polymorphism markers distributed all along the wheat genome in 17 populations
obtained from genotyping data during breeding. Genetic linkage with HaHB4v and
glufosinate tolerance was only observed for those markers located in the 2D
chromosome.
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Then, the 2D chromosome from wheat event IND-00412-7 (T7 generation) was
successfully isolated by flow cytometry (Dolezel et al., 1989; Vrana et al., 2000;
Suchankova et al., 2006; Simkova et al., 2008) and prepared for NGS. The sequencing
strategy consisted of the combination of Illlumina HiSeq (lllumina Inc.) and PacBio
(Pacific Biosciences of California, Inc.) technologies, a powerful tool for the generation
of high-accuracy long sequence fragments (Mahmoud et al., 2019).

The presence of four junction points (JPS) containing both insert and wheat
sequences was supported by lllumina and PacBio reads, as well as by PCR amplification
products obtained by Sanger sequencing. This revealed the existence of two inserts in
wheat event IND-00412-7. The final assembly of the insertions revealed the presence of
one complete copy of the HaHB4v gene and three complete copies of the bar gene, with
their respective regulatory elements required for transcription in the correct positions.
The inserts also contain incomplete and/or otherwise non-functional copies of other
genetic elements. Completeness was evaluated by sequence comparison with the
corresponding genetic element in the vectors used for transformation or the NCBI
deposited sequence. Functionality was concluded based on the presence of promoter
and termination elements located upstream and downstream, respectively, of a coding
sequence, when all complete and oriented in the same direction. Taking into
consideration that non-functional elements would not be expressed, they could not
confer any trait. Even in the case these elements were expressed, the bioinformatic
analysis of the insert indicates that the hypothetical products are not related to any plant
pest’s risk. The nucleotide sequence of the two inserts, named Short and Long, and their
annotations, are provided in Appendix 1. A schematic representation of the genetic
elements within each insert and their directionality is shown in Figure 1, Appendix 1. The
insertion of new elements and complex structures with rearrangements is not unusual in
transformations using particle bombardment methods (Altpeter et al., 2005) and is even
common to occur during conventional breeding (Doebley et al., 2006; Batista et al., 2008;
Sang, 2009; Lenser and TheiRen, 2013; Koenig et al., 2013; Flint-Garcia, 2013).

5. Description of new trait
Intended trait

The expected trait conferred by the HaHB4v gene introduced in transgenic wheat
event IND-00412-7 is the differential response under low water availability conditions. In
addition, there is a second trait for herbicide tolerance conferred by the bar gene.

Intended phenotype

The phenotype expected on wheat containing the event IND-00412-7, as a
consequence of the expression of the HaHBA4v gene, is the potential to minimize the yield
losses caused by challenging water availability conditions when compared to wheat
plants not containing the HaHB4v gene. Furthermore, the bar gene confers tolerance to
ammonium glufosinate-based herbicides.
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Description of the MOA

The studies that led to elucidating the mechanism of action of the HaHB4 gene
were carried out in Helianthus annuus (Gago et al., 2002, Manavella et al., 2006), the
plant of origin of the gene, and by heterologous expression in Arabidopsis thaliana
(Dezar et al., 2005, Manavella et al., 2006, 2008a). These studies showed that HaHB4
is transcriptionally activated by environmental stress signals and provides tolerance to
water stress by the regulation of the expression of genes implicated in the complex
natural plant response to stress.

In particular, the observed water-stress tolerance has been linked to the ethylene
signaling pathways, specifically with the inhibition of ethylene-induced senescence. This
senescence delay maintains active photosynthesis, allowing plants to synthesize
osmoprotectants, among other protecting metabolites (Manavella et al., 2006). It also
has been shown that HaHB4 participates in the transcriptional down-regulation of a large
group of photosynthesis-related genes, although with no effect on CO, fixation
(Manavella et al., 2008a). Reduced transcription of the main photosynthetic genes
involved in light harvesting in transgenic plants would reduce the formation of reactive
oxygen species, protecting the plant from photooxidative stress under water deficit.

Based on the mechanism described above in Helianthus annuus and Arabidopsis
and considering the existence of endogenous HD-Zip proteins in wheat (Yue et al.,
2018), it is reasonable to assume that the phenotype observed in wheat IND-00412-7
(greater yield than the conventional counterpart under challenging water availability
conditions) is associated with the participation of HaHB4v in the signal transduction
pathways involved in the wheat natural response to drought. The action of HaHB4v in
wheat event IND-00412-7 would follow the same metabolic pathways involved in the
wheat endogenous response to water deficit (Itam et al., 2020).

Concerning wheat physiology and development, HB4 wheat showed a reduced
loss of fixed kernels and yield than the conventional counterpart in environments where
water availability was limiting. While no changes in the cycle were observed, the results
would be attributed to better maintenance of photosynthetic rates under stressed
conditions in comparison with the conventional counterpart (Gonzélez et al., 2019).

The evaluation of any physiologically relevant alteration in a genetically modified
crop is carried out by measuring the different endpoints associated to crop development
and physiology. No unintended effects by the action of HaHB4v were observed in wheat
event IND-00412-7. The agronomic and phenotypic parameters measured in HB4 wheat
in several field trials did not reveal any trait that may represent a plant pest risk (Gonzalez
et al., 2019).

The mechanism of action of the phosphinothricin N-acetyl transferase (PAT)
enzyme, encoded by the bar gene, is to inactivate glufosinate by acetylation (Thompson
et al., 1987), conferring tolerance to glufosinate-based herbicides to IND-00412-7 wheat.
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Other information on MOA (when relevant)
The same MOA has been evaluated in a different plant taxon namely a genetically

engineered soybean variety containing the HaHB4v gene (soybean event IND-00410-5),
which was deregulated by USDA-APHIS in August 2019 (USDA, 2019).
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component (bp) osition Orientation]  Accession Description the inserted References
donor P P material
Short insert
bla (i) Escil(f)rllichla 183 1-183 R AAB59737.1 | PB-lactamase encoding gene NA? Olesen et al., 2004
bla (i) Escr::eorllichla 98 184-281 R AAB59737.1 | PB-lactamase encoding gene NA?2 Olesen et al., 2004
. Cauliflower NC_001497.2 | Cauliflower Mosaic Virus a
7355 (i) Mosaic Virus 148 282-429 F LC482137.1 terminator sequence NA Sanfagon et al. 1991
. Synthetic i L08959.1 DNA sequence used for a
Intervening sequence sequence’ 263 430 - 692 NA L08752.1 cloning NA Norrander et al.,1983
Christensen et al., 1992;
Promoter Ubi-1 (c) Zea mays 898 693-1590 F S94464.1 Ubi-1 gene promoter NAP Christensen and Quail,
1996
. Ubi-1 gene 5' untranslated b Chn_stensen etal, 1992;
Exon Ubi-1 (c) Zea mays 83 1591-1673 F S94464.1 oxon NA Christensen and Quail,
1996
Christensen et al., 1992;
Intron Ubi-1 (i) Zea mays 362 1674-2035 F S94464.1 Ubi-1 gene first intron NAP Christensen and Quail,
1996, Vasil et al., 1993
. Escherichia .
bla (i) coli 522 2036-2557 F AAB59737.1 | B-lactamase encoding gene NA? Olesen et al., 2004

c: complete copy
i: incomplete copy

*: last 3 nucleotides missing
F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component (bp) osition Orientation]  Accession Description the inserted References
donor P P material
gus (i) Escr]ci'i'iCh'a 68 2558-2625 F S69414.1 B-D-glucuronidase enzyme NA? Jefferson et al, 1987
Christensen et al., 1992;
Intron Ubi-1 (i) Zea mays 496 2626-3121 R S94464.1 Ubi-1 gene first intron NAP Christensen and Quail,
1996, Vasil et al., 1993
Christensen et al., 1992;
Promoter Ubi-1 (i) Zea mays 185 3122-3306 R S94464.1 Ubi-1 gene promoter NAP Christensen and Quail,
1996
Intervening sequence Synthetli 528 3307-3834 NA L08959.1 DNA sequence used for NA? Norrander et al.,1983
sequence L08752.1 cloning
Escherichia . .
bla (c) coli 931 3835-4765 R AAB59737.1 | PB-lactamase encoding gene NA Olesen et al., 2004
Intervening sequence Synthetlc# 198 4766-4963 NA L08359.1 DNA sequence used for NA? Norrander et al.,1983
seguence L08752.1 cloning
Promoter Gbl1-1 (i) ;;tt'l%m 545 | 4964-5508 F M81719.1 Gbl1 gene promoter NA? Shutov et al., 1995
gus (i) Escr::%rl|ich|a 525 5509-6033 F S69414.1 B-D-glucuronidase enzyme NA?2 Jefferson et al, 1987
bla (c) ESCth)rl'iCh'a 931 | 6034-6964 R AAB59737.1 | p-lactamase encoding gene NA Olesen et al., 2004

c: complete copy
i: incomplete copy

*: last 3 nucleotides missing
F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs

Page 8




Appendix 1

No CBI

Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component (bp) osition Orientation]  Accession Description the inserted References
donor P P material
Intervening sequence Synthetli 527 6965-7491 NA L08359.1 DNA sequence used for NA? Norrander et al.,1983
sequence L08752.1 cloning
Christensen et al., 1992;
Promoter Ubi-1 (i) Zea mays 690 7492-8181 F S94464.1 Ubi-1 gene promoter NAP Christensen and Quail,
1996
. Triticum a
Promoter Gbl1-1 (i) aestivum 592 8182-8773 F M81719.1 Gbl1 gene promoter NA Shutov et al., 1995
gus (i) Escr::eorllichla 328 8774-9101 R S69414.1 B -D-glucuronidase enzyme NA?2 Jefferson et al, 1987
bla (i) Esc'l%rl'i‘:h'a 245 | 9102-9346 R AAB59737.1 | p-lactamase encoding gene NA Olesen et al., 2004
Intervening sequence | SYMNEUC | 455 | 9348-9502 NA L08359.1 DNA sequence used for NA? Norrander et al., 1983
sequence L08752.1 cloning
pBR322 origin (c) Esc'l%rl'i‘:h'a 620 | 9503-10122 NA 301749.1 Plasmid replication origin NA Ya”';‘fhlgesgon et
Intervening sequence | YIS | 403 | 10123-10525 |  NA L08359.1 DNA sequence used for NA? Norrander et al., 1983
seqguence L08752.1 cloning
Thos (c) Agrobacterium | »oq | 40555 10778 R \V00087.1 Nopaline synthase gene NA® Depicker et al., 1982
tumefaciens Terminator sequence

c: complete copy

i: incomplete copy

*: last 3 nucleotides missing

F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component (bp) osition Orientation]  Accession Description the inserted References
donor P P material
Intervening sequence Synthetic 14 | 10779-10792 NA NA DNA sequence NAP -
sequence used for cloning
Streptomvees Gene coding for the
bar (c) h rgsco yicus 552 | 10793-11344 R X17220.1 enzyme phosphinothricin NAP Thompson et al., 1987
y9 P N-acetyl transferase (PAT)
Intervening sequence |  SYNthetic 6 | 11345-11350 | NA L08359.1 DINA sequence used for NA? Norrander et al., 1983
sequence L08752.1 cloning
Promoter Gbl1-1 (i) ;;tt'“c/‘d"n“] 76 | 11351-11426 F M81719.1 Gbl1 gene promoter NA? Shutov et al., 1995
pBR322 origin (i) Esc'l%rl'i‘:h'a 234 | 11427-11660 | NA J01749.1 Plasmid replication origin NA Ya”';‘fhlg%gon et
Intervening sequence | SYMNUC | 454 | 11661-11814 |  NA L08359.1 DNA sequence used for NA? Norrander et al.,1983
sequence L08752.1 cloning
Escherichia .
bla (c) coli 931 | 11815-12745 R AAB59737.1 | B-lactamase encoding gene NA? Olesen et al., 2004
Intervening sequence Synthetlc; 527 | 12746-13272 NA L08359.1 DNA sequence used for NA? Norrander et al.,1983
seqguence L08752.1 cloning
Christensen et al., 1992;
Promoter Ubi-1(c) Zea mays 898 [ 13273-14170 F S94464.1 Ubi-1 gene promoter NAP Christensen and Quail,
1996

c: complete copy

i: incomplete copy

*: last 3 nucleotides missing

F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component (bp) osition Orientation]  Accession Description the inserted References
donor P P material
. . Christensen et al., 1992;
Exon Ubi-1 (c) Zea mays 83 | 14171-14253 F S94464.1 Ubi-1 geneeiol:]ntranslated NAP Christensen and Quail,
1996
Christensen et al., 1992;
Intron Ubi-1 (i) Zea mays 414 | 14254-14667 F S94464.1 Ubi-1 gene first intron NAP Christensen and Quail,
1996, Vasil et al., 1993
. Synthetic i DNA sequence used for b )
Intervening sequence sequence 22 | 14668-14689 NA NA cloning NA!
Thos () Agrobacterium | »5q | 44690 14942 R \V00087.1 Nopaline synthase gene NA® Depicker et al., 1982
tumefaciens Terminator sequence
. Sequence coding for the .
HaHBA4v (c) Helianthus | 5a7 | 14943-15492 R AF339748.1 transcription factor NAD Dezar et al., 2005;
annuus HAHBAY Manavella et al., 2006
Intervening sequence | YMMEUC 114 | 1549315506 | NA NA DNA sequence used for NA? .
sequence cloning
Christensen et al., 1992;
Intron Ubi-1 (i) Zea mays 616 | 15508-16122 R S94464.1 Ubi-1 gene first intron NAP Christensen and Quail,
1996, Vasil et al., 1993
Intervening sequence Synthetli 383 | 16123-16505 NA L08959.1 DNA sequence used for NA? Norrander et al.,1983
sequence L08752.1 cloning

c: complete copy

i: incomplete copy

*: last 3 nucleotides missing
F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component (bp) osition Orientation]  Accession Description the inserted References
donor P P material
pBR322 origin (¢) Escr]ci'i'iCh'a 620 | 16506-17125 NA J01749.1 Plasmid replication origin NA? Yanlz?hllg%réon et
Intervening sequence Synthetli 36 | 17126-17161 NA L08959.1 DNA sequence used for NA? Norrander et al.,1983
sequence L08752.1 cloning
Intervening sequence Synthetli 156 | 17162-17317 NA L08959.1 DNA sequence used for NA? Norrander et al.,1983
seguence L08752.1 cloning
Escherichia . .
bla (c) coli 931 ([ 17318-18248 R AAB59737.1 | PB-lactamase encoding gene NA Olesen et al., 2004
Intervening sequence Synthetlc# 528 | 18249-18776 NA L08359.1 DNA sequence used for NA? Norrander et al.,1983
seguence L08752.1 cloning
Christensen et al., 1992;
Promoter Ubi-1 (i) Zea mays 822 | 18777-19598 F S94464.1 Ubi-1 gene promoter NAP Christensen and Quail,
1996
Long insert
bla (i) ESCth)rl'iCh'a 193 1-193 R AAB59737.1 | p-lactamase encoding gene NA Olesen et al., 2004
Intervening sequence Synthetlc; 528 194-721 NA L08359.1 DNA sequence used for NA? Norrander et al.,1983
seqguence L08752.1 cloning

c: complete copy
i: incomplete copy

*: last 3 nucleotides missing
F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component (bp) osition Orientation]  Accession Description the inserted References
donor P P material
Christensen et al., 1992;
Promoter Ubi-1 (c) Zea mays 898 722-1619 F S94464.1 Ubi-1 gene promoter NAP Christensen and Quail,
1996
. Ubi-1 gene 5' untranslated b Chrl_stensen etal, 1992;
Exon Ubi-1 (c) Zea mays 83 1620-1702 F S94464.1 exon NA Christensen and Quail,
1996

Christensen et al., 1992;
Intron Ubi-1 (i) Zea mays 174 1703-1876 F S94464.1 Ubi-1 gene first intron NAP Christensen and Quail,
1996, Vasil et al., 1993

. Sequence coding for the .

HaHBA4v (i) Helianthus |14 | 18772290 R AF339748.1 transcription factor NAD Dezar et al., 2005;
annuus HAHBAY. Manavella et al., 2006
Christensen et al., 1992;
Intron Ubi-1 (i) Zea mays 600 2320-2919 R S94464.1 Ubi-1 gene first intron NAP Christensen and Quail,
1996, Vasil et al., 1993

Intervening sequence Synthetlc; 403 2920-3323 NA L08359.1 DNA sequence used for NA? Norrander et al.,1983
seguence L08752.1 cloning
pBR322 origin (c) ESCth)rl'iCh'a 620 | 3324-3944 NA 301749.1 Plasmid replication origin NA Ya”';fhlg%gon et

c: complete copy
i: incomplete copy

*: last 3 nucleotides missing
F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component (bp) osition Orientation]  Accession Description the inserted References
donor P P material
Intervening sequence Synthetli 154 3945-4098 NA L08359.1 DNA sequence used for NA? Norrander et al.,1983
sequence L08752.1 cloning
Escherichia . .
bla (c) coli 931 4099-5029 F AAB59737.1 | PB-lactamase encoding gene NA Olesen et al., 2004
Intervening sequence Synthetli 156 5030-5185 NA L08959.1 DNA sequence used for NA? Norrander et al.,1983
seguence L08752.1 cloning
Tnos (c) Agrobacterium | oo | 5qg6 5438 F \/00087.1 Nopaline synthase gene NAD Depicker et al., 1982
tumefaciens Terminator sequence
Intervening sequence Synthetic 6 5439-5444 NA NA DNA sequence used for NAP -
sequence cloning
Gene coding for the
bar (c*) hS tr?ggg?yﬁfs 549 5445-5993 F X17220.1 enzyme phosphinothricin NAP Thompson et al., 1987
y9 P N-acetyl transferase (PAT)
Tnos (c) Agrobacterium | ooq | 5994 6946 F \V00087.1 Nopaline synthase gene NAD Depicker et al., 1982
tumefaciens Terminator sequence
Intervening sequence | SYMNUC | 403 | 6247-6649 NA L08359.1 DNA sequence used for NA? Norrander et al., 1983
seqguence L08752.1 cloning
pBR322 origin (c) Escrlzrl'icma 620 | 6650-7269 NA 301749.1 Plasmid replication origin NA? Ya”';‘l’hlg‘;rgon et

c: complete copy
i: incomplete copy

*: last 3 nucleotides missing
F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component o Orientation]  Accession Description the inserted References
(bp) position X
donor material
Intervening sequence Synthetli 154 7270-7423 NA L08959.1 DNA sequence used for NA? Norrander et al.,1983
sequence L08752.1 cloning
bla (c) ESCI::ZI’lIiChIa 931 7424-8354 R AAB59737.1 | B-lactamase encoding gene NA? Olesen et al., 2004
Intervening sequence Synthetli 527 8355-8881 NA L08959.1 DNA sequence used for NA? Norrander et al.,1983
sequence L08752.1 cloning
Christensen et al., 1992;
Promoter Ubi-1 (c) Zea mays 898 8882-9779 F S$94464.1 Ubi-1 gene promoter Christensen and Quiail,
1996
Ubi-1 gene 5' untranslated Christensen et al., 1992;
Exon Ubi-1 (c) Zea mays 83 9780-9862 F S94464.1 exon Promoter Christensen and Quiail,
sequence for 1996
. Synthetic : DNA sequence used for bar expression i
Intervening sequence sequence 14 9863-9878 NA NA cloning
Christensen et al., 1992;
Intron Ubi-1 (c) Zea mays 1010 | 9877-10886 F S$94464.1 Ubi-1 gene first intron Christensen and Quiail,

1996, Vasil et al., 1993

c: complete copy
i: incomplete copy

*: last 3 nucleotides missing
F. forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component o Orientation]  Accession Description the inserted References
(bp) position X
donor material
Intervening sequence SYNHEHE 6 10887-10892 NA NA BOTA sequence V8 10 -
sequence cloning
Sequence
. coding for
Gene coding for the :
bar (c*) Streptomy_ces 549 ([ 10893-11441 F AN enzyme phosphinothricin FAT UG Thompson et al., 1987
hygroscopicus P16426 confers
N-acetyl transferase (PAT) )
glufosinate
tolerance
Agrobacterium Nopaline synthase gene UIEHESTEHEE
Thos () g : 253 | 11442-11694 F \V00087.1 patine Sy 9 terminator of |  Depicker et al., 1982
tumefaciens Terminator sequence b
ar gene
bla (i) Esc'lirl'i‘:h'a 549 | 11695-12243 R AAB59737.1 | p-lactamase encoding gene NA Olesen et al., 2004
Intervening sequence | SYMNEUC 1 5og | 19044.19841 | NA L08359.1 DINA sequence used for NA? Norrander et al.,1983
seqguence L08752.1 cloning
Christensen et al., 1992;
Promoter Ubi-1 (i) Zea mays 608 | 12842-13449 F S94464.1 Ubi-1 gene promoter NAP Christensen and Quail,
1996
. Triticum a
Promoter Gbl1-1 (i) aestivum 308 | 13450-13757 F M81719.1 Gbl1 gene promoter NA Shutov et al., 1995

c: complete copy

i: incomplete copy

*: last 3 nucleotides missing
F. forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component (bp) osition Orientation]  Accession Description the inserted References
donor P P material
Intervening sequence Synthetli 6 13758-13763 NA L08359.1 DNA sequence used for NA? Norrander et al.,1983
seguence L08752.1 cloning
. Escherichia . .
gus (i) coli 1197 | 13764-14960 F S69414.1 3 -D-glucuronidase enzyme NA Jefferson et al, 1987
Promoter Gbl1-1 (i) ;g;tt:%m 535 | 14961-15495 R M81719.1 Gbl1 gene promoter NA Shutov et al., 1995
PBR322 origin (i) ESChceorl'iCh'a 43 | 15498-15540 | NA 3017491 | Plasmid replication origin NA: Ya”';fhlg%gon et
Intervening sequence Synthetlc# 156 | 15541-15696 NA L08359.1 DNA sequence used for NA? Norrander et al.,1983
seguence L08752.1 cloning
bla (c) Esc'l‘zrl'i‘:h'a 931 | 15697-16627 R AAB59737.1 | B-lactamase encoding gene NA? Olesen et al., 2004
. Synthetic i L08959.1 DNA sequence used for a
Intervening sequence sequence’ 528 | 16628-17155 NA L08752.1 cloning NA Norrander et al.,1983
Christensen et al., 1992;
Promoter Ubi-1 (i) Zea mays 190 | 17156-17345 F S94464.1 Ubi-1 gene promoter NAP Christensen and Quail,
1996
Christensen et al., 1992;
Intron Ubi-1 (c) Zea mays 1010 | 17346-18355 F S94464.1 Ubi-1 gene first intron NAP Christensen and Quail,
1996, Vasil et al., 1993

c: complete copy

i: incomplete copy

*: last 3 nucleotides missing

F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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Appendix 1

No CBI

Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component (bp) osition Orientation]  Accession Description the inserted References
donor P P material
Intervening sequence imtgﬁéﬁ 40 | 18356-18395 NA NA DNA segrg:i(r:]zused for NA? Norrander et al.,1983
Streptomvees Gene coding for the
bar (c*) h rgsco yicus 549 [ 18396-18944 F X17220.1 enzyme phosphinothricin NAP Thompson et al., 1987
y9 P N-acetyl transferase (PAT)
Christensen et al., 1992;
Intron Ubi-1 (i) Zea mays 815 | 18945-19759 R S94464.1 Ubi-1 gene first intron NAP Christensen and Quail,
1996, Vasil et al., 1993
, Ubi-1 gene 5' untranslated b Christensen et al., 1992;
Exon Ubi-1 (c) Zea mays 83 | 19760-19842 R S94464.1 exon NA Christensen and Quail,
1996
Christensen et al., 1992;
Promoter Ubi-1 (c) Zea mays 898 [ 19843-20740 R S94464.1 Ubi-1 gene promoter NAP Christensen and Quail,
1996
Intervening sequence | SYMNUC | 557 | 2074121267 | NA L08359.1 DNA sequence used for NA? Norrander et al.,1983
seqguence L08752.1 cloning
Escherichia . .
bla (c) coli 931 | 21268-22198 F AAB59737.1 | B-lactamase encoding gene NA! Olesen et al., 2004
Intervening sequence Synthetli 154 | 22199-22352 NA L08959.1 DNA sequence used for NA? Norrander et al.,1983
sequence L08752.1 cloning

c: complete copy

i: incomplete copy

*: last 3 nucleotides missing
F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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Appendix 1

No CBI

Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component o Orientation]  Accession Description the inserted References
donor (bp) position material
pBR322 origin (c) Escr]ci'i'iCh'a 620 | 22353-22972 NA J01749.1 Plasmid replication origin NA? Yanlzclzhllg%réon et
Intervening sequence Synthetli 338 | 22973-23310 NA L08959.1 DNA sequence used for NA? Norrander et al.,1983
sequence L08752.1 cloning
Christensen et al., 1992;
Promoter Ubi-1 (c) Zea mays 898 [ 23311-24208 F S94464.1 Ubi-1 gene promoter Christensen and Quail,
Promoter 1996
sequence for Christensen et al., 1992;
Intron Ubi-1 (i) Zea mays 333 | 24209-24541 F S94464.1 Ubi-1 gene first intron HaHB4v Christensen and Quail,
expression 1996, Vasil et al., 1993
Intervening sequence | YMMCUC 16 | 2454204547 | NA NA DNA sequence used for .
sequence cloning
Sequence
Sequence coding for the | coding for the
transcription factor trar};c;rtlgrtlon
- Helianthus AF339748.1 HAHB4v, a variant with a Dezar et al., 2005;
HlakiBAvi(c) annuus Ol || gzl > AAA63768.2 | 4 amino acid deletion and 3 HeAxI;rESS\;&thS Manavella et al., 2006
substitutions (US Patent confers Gonzalez et al., 2019
9,035,132 B2, 2015). drought
tolerance

c: complete copy

i: incomplete copy

*: last 3 nucleotides missing
F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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Appendix 1

No CBI

Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component o Orientation]  Accession Description the inserted References
(bp) position X
donor material
Agrobacterium Nopaline synthase gene Transpriptional .
Tnos (c) ; 253 | 25079-25331 F \V00087.1 . terminator of Depicker et al., 1982
tumefaciens Terminator sequence
HaHB4v gene
Intervening sequence Synthetlc; 403 | 25332-25734 NA L08959.1 DNA sequence used for NA? Norrander et al.,1983
seguence L08752.1 cloning
pBR322 origin (c) Esc'l%rl'i‘:h'a 620 | 25735-26354 | NA 301749.1 Plasmid replication origin NA? Ya”';‘fhlg%gon et
. Synthetic L08959.1 DNA sequence used for a
Intervening sequence sequence’ 154 | 26355-26508 NA L08752.1 cloning NA Norrander et al.,1983
. Escherichia .

bla (i) coli 357 | 26509-26865 F AAB59737.1 | B-lactamase encoding gene NA? Olesen et al., 2004
Intervening sequence Ssemtgﬁé:ai 156 | 26866-27021 | NA NA DNA Segf;r?if]zused for NA? Norrander et al., 1983

pBR322 origin (c) Esc'l%rl'i‘:h'a 620 | 2702227641 |  NA 301749.1 Plasmid replication origin NA Ya”';‘fhlgesgon et
Intervening sequence Synthetlc; 119 | 27642-27760 NA L08359.1 DNA sequence used for NA? Norrander et al.,1983

seqguence L08752.1 cloning
Promoter Gbl1-1 (i) ;g;tt'“%m 650 | 27761-28410 R M81719.1 Gbl1 gene promoter NA? Shutov et al., 1995

c: complete copy
i: incomplete copy

*: last 3 nucleotides missing
F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs

Page 20




Appendix 1

No CBI

Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component o Orientation]  Accession Description the inserted References
(bp) position X
donor material
Christensen et al., 1992;
Promoter Ubi-1 (i) Zea mays 326 | 28411-28736 R S94464.1 Ubi-1 gene promoter NAP Christensen and Quail,
1996
Intervening sequence Synthetlc; 528 | 28737-29264 NA L08959.1 DNA sequence used for NA? Norrander et al.,1983
seguence L08752.1 cloning
bla (i) Esc'l‘zrl'i‘:h'a 748 | 29265-30012 | R AAB59737.1 | p-lactamase encoding gene NA? Olesen et al., 2004
Streptomvees Gene coding for the
bar (i) h rgsco yicus 356 | 30013-30368 R X17220.1 enzyme phosphinothricin NAP Thompson et al., 1987
y9 P N-acetyl transferase (PAT)
Christensen et al., 1992;
Promoter Ubi-1 (i) Zea mays 350 | 30369-30718 R S94464.1 Ubi-1 gene promoter NAP Christensen and Quail,
1996
Christensen et al., 1992;
Intron Ubi-1 (c) Zea mays 1010 | 30719-31728 R S94464.1 Ubi-1 gene first intron NAP Christensen and Quail,
1996, Vasil et al., 1993
Intervening sequence | YMNCUC 114 | 31700.31742 | NA NA DNA sequence used for NA® ;
sequence cloning

c: complete copy

i: incomplete copy

*: last 3 nucleotides missing
F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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No CBI

Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component (bp) osition Orientation]  Accession Description the inserted References
donor P P material
Ubi-1 gene 5' untranslated Christensen et al., 1992;
Exon Ubi-1 (c) Zea mays 83 | 31743-31825 R S94464.1 g exon NAP Christensen and Quail,
1996
Christensen et al., 1992;
Promoter Ubi-1 (c) Zea mays 898 [ 31826-32723 R S94464.1 Ubi-1 gene promoter NAP Christensen and Quail,
1996
. Synthetic i L08959.1 DNA sequence used for a
Intervening sequence sequence’ 527 | 32724-33250 NA L08752.1 cloning NA Norrander et al.,1983
Escherichia .
bla (c) coli 931 | 33251-34181 F AAB59737.1 | B-lactamase encoding gene NA? Olesen et al., 2004
Intervening sequence | SYMNUC | 454 | 34182-34335 |  NA L08359.1 DNA sequence used for NA? Norrander et al., 1983
sequence L08752.1 cloning
pBR322 origin (c) Escrleorl'icma 620 | 34336-34955 | NA 301749.1 Plasmid replication origin NA? Ya”';fhlg%gon et
Intervening sequence Synthetli 403 | 34956-35358 NA NA DNA sequence used for NA? Norrander et al.,1983
sequence cloning
Tnos (c) Agrobacterium | oo | a5a5q 35617 F \V00087.1 Nopaline synthase gene NAP Depicker et al., 1982

tumefaciens

Terminator sequence

c: complete copy
i: incomplete copy

*: last 3 nucleotides missing
F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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Appendix 1

No CBI

Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component b tion Orientation]  Accession Description the inserted References
donor (bp) POSItio material
Streptomyces Gene coding _for thg _
bar (c*) hygroscopicus 549 [ 35612-36160 R X17220.1 enzyme phosphinothricin NAP Thompson et al., 1987
N-acetyl transferase (PAT)
Intervening sequence Synthetic 6 36161-36166 NA NA DNA sequence used for NAP -
sequence cloning
Christensen et al., 1992;
Promoter Ubi-1 (c) Zea mays 898 | 36167-37064 F $94464.1 Ubi-1 gene promoter Christensen and Quiail,
1996
. Ubi-1 gene 5' untranslated Chrl'_stensen etal, 1992;
Exon Ubi-1 (c) Zea mays 83 | 37065-37147 F S94464.1 Christensen and Quiail,
exon
Promoter 1996
Intervening sequence SHIHENE 14 | 37148-37161 NA NA D sequence used for sequence fpr -
sequence cloning bar expression
Christensen et al., 1992;
Intron Ubi-1 (c) Zea mays 1010 | 37162-38171 F S$94464.1 Ubi-1 gene first intron Christensen and Quiail,
1996, Vasil et al., 1993
Intervening sequence SYTIHERE 6 38172-38177 NA NA DA sequence used for Norrander et al.,1983
sequence cloning

c: complete copy

i: incomplete copy

*: last 3 nucleotides missing

F. forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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No CBI

Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component o Orientation]  Accession Description the inserted References
(bp) position X
donor material
Gene coding
Gene coding for the for PAT which
bar (c) hS trig';zrglyﬁiss 552 | 38178-38729 F Xpll762 422061 enzyme phosphinothricin confers Thompson et al., 1987
yg P N-acetyl transferase (PAT) glufosinate
tolerance
Intervening sequence | SYMNEUC g4 | 38700.38743 | NA NA Ul BEGUENER VER 2D NA? ;
sequence cloning
Agrobacterium Nopaline synthase gene UIEHEBTEHEE
Tnos (c) 9 ; 253 | 38744-38996 F \V00087.1 patine sy g terminator of |  Depicker et al., 1982
tumefaciens Terminator sequence bar gene
. Synthetic i L08959.1 DNA sequence used for a
Intervening sequence sequence’ 403 | 38997-39399 NA L08752.1 cloning NA Norrander et al.,1983
pBR322 origin (c) Esc'lirl'i‘:h'a 620 | 39400-40019 | NA J01749.1 Plasmid replication origin NA Ya”';‘l:hlgeggon et
Intervening sequence Syntheuc:; 154 | 40020-40173 NA L08359.1 DNA sequence used for NA? Norrander et al.,1983
seqguence L08752.1 cloning
Escherichia .
bla (c) coli 931 | 40174-41104 R AAB59737.1 | B-lactamase encoding gene NA? Olesen et al., 2004
Intervening sequence Synthetl(; 527 | 41105-41631 NA L08959.1 DNA sequence used for NA? Norrander et al.,1983
sequence L08752.1 cloning

c: complete copy

i: incomplete copy
*: last 3 nucleotides missing

F. forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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No CBI

Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component (bp) osition Orientation]  Accession Description the inserted References
donor P P material
Christensen et al., 1992;
Promoter Ubi-1 (c) Zea mays 898 [ 41632-42529 F $94464.1 Ubi-1 gene promoter Christensen and Quiail,
1996
Ubi-1 gene 5' untranslated Christensen et al., 1992;
Exon Ubi-1 (c) Zea mays 83 | 42530-42612 F S94464.1 Christensen and Quiail,
exon
Promoter 1996
. Synthetic : DNA sequence used for sequence for )
Intervening sequence sequence 14 | 42613-42626 NA NA cloning bar expression
Christensen et al., 1992;
Intron Ubi-1 (c) Zea mays 1010 | 42627-43636 F S94464.1 Ubi-1 gene first intron Christensen and Quiail,
1996, Vasil et al., 1993
Intervening sequence Synthetic 36 | 43637-43672 NA NA DNA sequence used for -
seqguence cloning
Gene coding
Gene coding for the for PAT which
bar (c) hS tr?g;g?yﬁiss 552 | 43673-44224 F XP11762 422061 enzyme phosphinothricin confers Thompson et al., 1987
yg P N-acetyl transferase (PAT) glufosinate
tolerance
Intervening sequence | SYMEUC gy | 440544238 | NA NA DNA sequence used for NAP :
sequence cloning

c: complete copy

i: incomplete copy

*: last 3 nucleotides missing

F. forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed

b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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No CBI

Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-@@412-7 wheat event

Construct size | Nucleotide Function of
Genetic element component o Orientation]  Accession Description the inserted References
(bp) position X
donor material
Agrobacterium Nopaline synthase gene UIRGES[EHETE
Tnos (c) g ; 253 | 44239-44491 F \V00087.1 patine sy g terminator of Depicker et al., 1982
tumefaciens Terminator sequence bar gene
Intervening sequence Synthetlc; 403 | 44492-44894 NA L08959.1 DNA sequence used for NA? Norrander et al.,1983
seguence L08752.1 cloning
pBR322 origin (c) Esc'l%rl'i‘:h'a 620 | 44895-45514 | NA J01749.1 | Plasmid replication origin NA? Ya”';fhlz%gon e
. Synthetic L08959.1 DNA sequence used for a
Intervening sequence sequence’ 154 | 44515-45668 NA L08752.1 cloning NA Norrander et al.,1983
Escherichia .
bla (c) coli 931 | 45669-46599 R AAB59737.1 | B-lactamase encoding gene NA? Olesen et al., 2004
Intervening sequence | YIS | 557 | 46600-47126 |  NA L08359.1 DNA sequence used for NA? Norrander et al., 1983
sequence L08752.1 cloning

c: complete copy
i: incomplete copy
*: last 3 nucleotides missing

F: forward, R: reverse, as indicated from left to right in Figure 1

NA: not applicable

#: sequence from pUC8/pUC18 plasmids derived from Phague M13

a: unintended element, not expressed
b: not functional

Colored rows show the functional genetic elements that allow the expression of the GOlIs
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Appendix 1 — Wheat IND-00412-7 Insert sequence No CBI

>Wheat IND-00412-7 Short Insert

ttggaacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagettcce
ggtaacaattaatagactggatggaggcggataaagttgtaggaccacttctgcgctcggececcttececggetggetggttt
attgctgataaatctggagccggactctaggcttcccgggcaacaaattaattagactggatggagggataaagtttgea
gaccactttctgcgctcggceccttececgetgggetgttctatgeccgectgaaatcaccagtectectectectacaaatctatet
ctctctataataatgtgtgagtagttcccagataagggaattagggttcttatagggtttcgectcatgtgttgagcatat
aagaaacccttagtatgtatttgtatttgggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccat
atgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcgeccattcaggectgecgcaactyg
ttgggaagggcgatcggtgcgggcctcttecgectattacgeccagectggecgaaagggggatgtgectgcaaggecgattaagtt
gggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgcaagcttgcatgecctgcagtgcagegtga
cccggtcgtgcecccctcectctagagataatgagcattgcatgtctaagttataaaaaattaccacatattttttttgtcaca
cttgtttgaagtgcagtttatctatctttatacatatatttaaactttactctacgaataatataatctatagtactaca
ataatatcagtgttttagagaatcatataaatgaacagttagacatggtctaaaggacaattgagtattttgacaacagg
actctacagttttatctttttagtgtgcatgtgttctcctttttttttgcaaatagecttcacctatataatacttcatce
attttattagtacatccatttagggtttagggttaatggtttttatagactaatttttttagtacatctattttattcta
ttttagcctctaaattaagaaaactaaaactctattttagtttttttatttaataatttagatataaaatagaataaaat
aaagtgactaaaaattaaacaaataccctttaagaaattaaaaaaactaaggaaacatttttcttgtttcgagtagataa
tgccagcctgttaaacgccgtcgacgagtctaacggacaccaaccagcgaaccagcagcgtcgegtecgggccaagcgaag
cagacggcacggcatctctgtcgctgectctggaccecctctcgagagttcecgeteccaccgttggacttgetececgetgteg
gcatccagaaattgcgtggcggagcggcagacgtgagccggcacggcaggcggectectectectectcacggcaccggea
gctacgggggattcctttcccaccgecteccttegetttececttectecgeccgecgtaataaatagacaccecccteccacacce
ctctttccccaacctecgtgttgttcggagcgcacacacacacaaccagatctcccccaaatccaccecgtecggegtacgece
gctcgtcctcccecececcecceccecceccectcectectaccttectectagatecggegtteccggtecatggttagggececggtagttectactt
ctgttcatgtttgtgttagatccgtgtttgtgttagatccgtgctgectagegttcgtacacggatgcgacctgtacgtca
gacacgttctgattgctaacttgccagtgtttctctttggggaatcctgggatggctctageccgtteccgcagacgggate
gatttcatgattttttttgtttcgttgcatagggtttggtttgceccttttecctttatttcaatatatgececgtgecacttgt
ttgtcgggtcatcttttcatgcttttttttgtcttectgtttttgectcacccagaaacgctggtgaaagtaaaagatgcet
gaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcecgececcga
agaacgttttccaatgatgagcacttttaaagttctgctatgtggcgecggtattatccecgtattgacgeccgggcaagage
aactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatgge
atgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcgg
aggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgeccttgatcgttgggaaccggagetga
atgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactgtt
attgccgggaaaagtgtacgtatcaccgtttgtgtgaacaacgaactgaactggcagactatcccctgcagaagtaacac
caaacaacagggtgagcatcgacaaaagaaacagtaccaagcaaataaatagcgtatgaaggcagggctaaaaaaatcca
catatagctgctgcatatgccatcatccaagtatatcaagatcaaaataattataaaacatacttgtttattataataga
taggtactcaaggttagagcatatgaatagatgctgcatatgccatcatgtatatgcatcagtaaaacccacatcaacat
gtatacctatcctagatcgatatttccatccatcttaaactcgtaactatgaagatgtatgacacacacatacagttcca
aaattaataaatacaccaggtagtttgaaacagtattctactccgatctagaacgaatgaacgaccgcccaaccacacca
catcatcacaaccaagcgaacaaaaagcatctctgtatatgcatcagtaaaacccgcatcaacatgtatacctatcctag
aagtactatagattatattattcgtagagtaaagtttaaatatatgtataaagatagataaactgcacttcaaacaagtg
tgacaaaaaaaatatgtggtaattttttataacttagacatgcaatgctcattatctctagagaggggcacgaccgggtce
acgctgcactgcaggcatgcaagcttggcactggcecgtecgttttacaacgtcgtgactgggaaaaccctggcecgttaccca
acttaatcgccttgcagcacatcccectttcecgeccagectggegtaatagecgaagaggecccgcaccgatcgecctteccaac
agttgcgcagcctgaatggcgaatggcgectgatgecggtattttctecttacgecatectgtgecggtatttcacaccgeata
tggtgcactctcagtacaatctgctctgatgccgcatagttaagccageccccgacacccgccaacacccgctgacgegec
ctgacgggcttgtctgctcccggcatccgettacagacaagectgtgaccgtctecgggagectgecatgtgtcagaggtttt
caccgtcatcaccgaaacgcgcgagacgaaagggcctcgtgatacgectatttttataggttaatgtcatgataataatg
gtttcttagacgtcaggtggcacttttcggggaaatgtgcgcggaaccecctatttgtttatttttctaaatacattacca
atgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgectgacteccececgtegtgtaga
taactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggcectceccagat
ttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtecctgcaactttatececgecteccatceccagtetat
taattgttgccgggaagctagagtaagtagttcgccagttaatagtttgecgcaacgttgttgeccattgectacaggcatcg
tggtgtcacgctcgtecgtttggtatggcttcattcagecteccggtteccaacgatcaaggecgagttacatgatccccececatg
ttgtgcaaaaaagcggttagctccttcggtceccteccgatecgttgtcagaagtaagttggeccgcagtgttatcactcatggt
tatggcagcactgcataattctcttactgtcatgccatccgtaagatgecttttctgtgactggtgagtactcaaccaagt
cattctgagaatagtgtatgcggcgaccgagttgctcttgecccggegtcaatacgggataataccgecgeccacatagcaga
actttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgectgttgagatccagtte
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gatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagecgtttctgggtgagcaaaaacaggaa
ggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcecctttttcaatattattga
agcatttatcagggttattgtctcatgagcggatacatatttgaaaactgtcagaccaagtttactcatatatactttag
attgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatccctta
acgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatecctttttttectgegeg
taagccaatagaaggcagaaaccctagccgtcatttttcttgaagaatatagagcgacgtcgataggaagatacttaaat
gttgaatccaagcacctagaataatgagttagattagaagaaaactatcaacttcgaaatcaagaagaaatgttttattc
tgttgcataaaactttcgcgtggagaagctctgttcagagcccgggtageccactgggcacgtctecctagatactggacte
atcggacgctctcctcgagttgtccatcgagectctgtaccaagcaccgcatcgcaatccactcaaccagectceccgecgega
gcaggagcgctccacgacacgcgacgcccaagctggcacgcacctecgeccgatggececcgataagcacggeccgtgegacgtg
gcggcccgcectceccecectectggcacgcagcectececcecctceccacgtagecgecgeccagggcgecacgtacagecggecgecgegegetac
aaatacggtgccccgagctccattccccagcaccagcagagtcacacacactgagcgagctaaaccatcaggaagtgatg
gagcatcagggcggctatacgccatttgaagccgatgtcacgeccgtatgttattgeccgggaaaagtgtacgtatcaccgt
ttgtgccggaatccatcgcagecgtaatgctctacaccacgeccgaacacctgggtggacgatatcaccgtggtgacgecatg
tcgcgcaagactgtaaccacgcgtctgttgactggcaggtggtggeccaatggtgatgtcagecgttgaactgecgtgatgceg
gatcaacaggtggttgcaactggacaaggcactagcgggactttgcaagtggtgaatccgcacctctggcaaccgggtga
aggttatctctatgaactgtgcgtcacagccaaaagccagacagagtgtgatatctaccecgecttecgegteggecateecggt
cagtggcagtgaagggcgaacagttcctgattaaccacaaaccgttctactttactggctttggtcgtcatgaagatgeg
gacttgcgtggcaaaggattcgataacgtgctgttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctat
ttcgttcatccatagttgcecctgactcccecgtecgtgtagataactacgatacgggagggcttaccatctggeccccagtget
gcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcag
aagtggtcctgcaactttatccgcctccatccagtctattaattgttgeccgggaagectagagtaagtagttcgecagtta
atagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtegtttggtatggecttcattcagetce
ggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagecggttagectceccttecggtectecgategt
tgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgeccatccg
taagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgectcecttge
ccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcecttcecggggeg
aaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcectt
ttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaa
tgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatt
tgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtctaagaaacca
ttattatcatgacattaacctataaaaataggcgtatcacgaggccctttcecgtctecgegegtttcggtgatgacggtgaa
aacctctgacacatgcagctcccggagacggtcacagcecttgtctgtaagecggatgecgggagcagacaagcecccgtcaggg
cgcgtcagcgggtgttggcgggtgtcggggectggcttaactatgecggcatcagagcagattgtactgagagtgcaccata
tgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgceccattcgecattcaggectgegecaactgt
tgggaagggcgatcggtgcgggectcecttecgectattacgeccagectggcgaaagggggatgtgectgcaaggecgattaagttyg
ggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgcaagcttgcatgectgcagtgcagegtgac
ccggtcgtgcecccctctctagagataatgagcattgcatgtctaagttataaaaaattaccacatattttttttgtcacac
ttgtttgaagtgcagtttatctatctttatacatatatttaaactttactctacgaataatataatctatagtactacaa
taatatcagtgttttagagaatcatataaatgaacagttagacatggtctaaaggacaattgagtattttgacaacagga
ctctacagttttatctttttagtgtgcatgtgttctcctttttttttgcaaatagcttcacctatataatacttcatcca
ttttattagtacatccatttagggtttagggttaatggtttttatagactaatttttttagtacatctattttattctat
tttagcctctaaattaagaaaactaaaactctattttagtttttttatttaataatttagatataaaatagaataaaata
aagtgactaaaaattaaacaaataccctttaagaaattaaaaaaactaaggaaacatttttcttgtttcgagtagataat
gccagcctgttaaacgccgtcgacgagtctaacggacaccaaccagcgaaccagcagcgtcgegtcgggeccaagcgaage
agacggcacggcatctctgtctgaatagaatacaaaccctagaaaaacaaggcacatctcggcgccgccaatagaaggcea
gaaaccctagccgtcatttttcttgaagaatatagagcgacgtcgataggaagatacttaaatgttgaatccaagcacct
agaataatgagttagattagaagaaaactatcaacttcgaaatcaagaagaaatgttttattctgttgcataaaactttc
gcgtggagaagctctgttcagagcccgggtageccactgggcacgtectcecctagatactggactcatecggacgectctecteg
agttgtccatcgagctctgtaccaagcaccgcatcgcaatccactcaaccagectcecgeccgecgagcaggagecgetceccacga
cacgcgacgcccaagctggcacgcacctegeccgatggeccgataagcacggecgtgegacgtggeggeccgecteeecte
tggcacgcagctcccecctecacgtagecgegecagggecgecacgtacagecggecgegegegcectacaaatacggtgecccgag
ctccattccccagcaccagcagagtcacacacactgagcgagctaaaccatggtatageccgeccctgatgectccatcactt
cctgattattgacccacactttgccgtaatgagtgaccgcatcgaaacgcagcacgatacgctggcecctgcecccaaccttte
ggtataaagacttcgcgctgataccagacgttgcccgcataattacgaatatctgcatcggecgaactgatcgttaaaact
gcctggcacagcaattgcccggetttcecttgtaacgegetttcccaccaacgectgatcaattccacagttttecgegatceca
gactgaatgcccacaggccgtcgagttttttgatttcacgggttggggtttctacaggacgctattaattgttgeccggga
agctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgetcegt
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Appendix 1 — Wheat IND-00412-7 Insert sequence No CBI

cgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatccceccatgttgtgcaaaaaageg
gttagctccttcggtcctccgatcgttgtcagaagtaagttggeccgcagtgttatcactcatggttcactgtcagaccaa
gtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataa
tctcatgaccaaaatcccttaacgtgagttttcecgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttett
gagatcctttttttctgcgecgtaatctgctgecttgcaaacaaaaaaaccaccgctaccagecggtggtttgtttgecggat
caagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagece
gtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgectctgctaatecctgttaccagtggetgetyg
ccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggectgaacyg
gggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaag
cgccacgcttcccgaagggagaaaggcggacaggtatccggtaagecggcagggtcggaacaggagagcgcacgagggagce
ttccagggggaaacgcctggtatctttatagtecctgtcgggtttecgeccacctectgacttgagegtecgatttttgtgatge
tcgtcaggggggcggagcctatggaaaaacgccagcaacgcggectttttacggttectggecttttgetggecttttge
tcacatgttctttcctgecgttatccectgattctgtggataaccgtattaccgectttgagtgagectgataccgetegece
gcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgectcectecececgeg
cgttggccgattcattaatgcagctggcacgacaggtttcccgactggaaagcgggcagtgagecgcaacgcaattaatgt
gagttagctcactcattaggcaccccaggctttacactttatgcttccggectegtatgttgtgtggaattgtgagecggat
aacaatttcacacaggaaacagctatgaccatgattacgaattccgatctagtaacatagatgacaccgcgcgcgataat
ttatcctagtttgcgcgctatattttgttttctatcgecgtattaaatgtataattgecgggactctaatcataaaaaccca
tctcataaataacgtcatgcattacatgttaattattacatgcttaacgtaattcaacagaaattatatgataatcatcg
caagaccggcaacaggattcaatcttaagaaactttattgccaaatgtttgaacgatctgcaggtcgacggatcagatct
cggtgacgggcaggaccggacggggcggtaccggcaggctgaagtccagectgeccagaaacccacgtcatgecagtteeceg
tgcttgaagccggccgecccgcagcatgeccgecggggggcatateccgagegectegtgecatgegecacgetecgggtegttggg
cagcccgatgacagcgaccacgctcttgaageccecctgtgectccagggacttcagcaggtgggtgtagagecgtggagecca
gtcccgtceccgectggtggecggggggagacgtacacggtcgactcecggecgteccagtecgtaggegttgegtgectteccagggg
cccgcgtaggcgatgccggcecgacctcecgecgtceccacctecggecgacgageccagggatagegectccecgcagacggacgaggte
gtccgtccactcecctgecggttectgecggectecggtacggaagttgacecgtgettgtctecgatgtagtggttgacgatggtge
agaccgccggcatgtccgectcggtggcacggecggatgtcggecgggegtegttectgggectcatggatccageteccgecg
cgagcaggagcgctccacgacacgcgacgcccaagctggcacgcacctcecgecgatggecccgataaggcagagcgaggtat
gtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgegetcet
gctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtageggtggttttt
ttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacget
cagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaatta
aaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcac
ctatctcagcgatctgtctatttcgttcatccatagttgectgactccececgtecgtgtagataactacgatacgggagggce
ttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagcece
agccggaagggccgagcgcagaagtggtecctgcaactttatccgectceccatccagtctattaattgttgecgggaageta
gagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgectegtegttt
ggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatccceccatgttgtgcaaaaaagecggttag
ctccttcggtccteccgatcgttgtcagaagtaagttggeccgcagtgttatcactcatggttatggcagcactgecataatt
ctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatg
cggcgaccgagttgctcttgecccggegtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcat
tggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactecgtgeac
ccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaag
ggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattyg
tctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtge
cacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggccctttcecgtctecgeg
cgtttcggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagecttgtectgtaageggatgecgg
gagcagacaagcccgtcagggcgcgtcagecgggtgttggecgggtgtcggggectggettaactatgecggcatcagagecaga
ttgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgeccattcg
ccattcaggctgcgcaactgttgggaagggcgatcggtgcgggectcecttecgectattacgeccagetggecgaaagggggatyg
tgctgcaaggcgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgcaagcttge
atgcctgcagtgcagcgtgacccggtcecgtgeccectectctagagataatgagcattgcatgtctaagttataaaaaattac
cacatattttttttgtcacacttgtttgaagtgcagtttatctatctttatacatatatttaaactttactctacgaata
atataatctatagtactacaataatatcagtgttttagagaatcatataaatgaacagttagacatggtctaaaggacaa
ttgagtattttgacaacaggactctacagttttatctttttagtgtgcatgtgttctcctttttttttgcaaatagette
acctatataatacttcatccattttattagtacatccatttagggtttagggttaatggtttttatagactaattttttt
agtacatctattttattctattttagcctctaaattaagaaaactaaaactctattttagtttttttatttaataattta
gatataaaatagaataaaataaagtgactaaaaattaaacaaataccctttaagaaattaaaaaaactaaggaaacattt
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Appendix 1 — Wheat IND-00412-7 Insert sequence No CBI

ttcttgtttcgagtagataatgccagcctgttaaacgccgtcgacgagtctaacggacaccaaccagcgaaccagcagcyg
tcgcgtcgggccaagcgaagcagacggcacggcatctcectgtecgetgectectggaccectectcgagagttecgeteccaccg
ttggacttgctccgctgtcggcatccagaaattgecgtggcggagcggcagacgtgageccggcacggcaggecggectecte
ctcctctcacggcaccggcagctacgggggattecctttcccaccgetecttegettteeccttectecgeccgecgtaataa
atagacaccccctccacaccctcectttcececccaacctegtgttgttcggagegcacacacacacaaccagatctcecccccaaa
tccacccgtcggegtacgeccgcectecgtecctececcecccececcecceccectectectaccttetctagatecggegttececggtecatggtt
agggcccggtagttctacttctgttcatgtttgtgttagatcecgtgtttgtgttagatcecgtgectgectagegttegtaca
cggatgcgacctgtacgtcagacacgttctgattgctaacttgccagtgtttctectttggggaatcctgggatggectcta
gccgttccgcagacgggatcgatttcatgattttttttgtttegttgcatagggtttggtttgeeccttttectttattte
aatatatgccgtgcacttgtttgtcgggtcatcttttcatgettttttttgtecttggttgtgatgatgtggtctggttgg
gcggtcgttctagatcggagtagaattccccgatctagtaacatagatgacaccgcgcgecgataatttatcecctagtttge
gcgctatattttgttttctatcgcgtattaaatgtataattgcgggactctaatcataaaaacccatctcataaataacg
tcatgcattacatgttaattattacatgcttaacgtaattcaacagaaattatatgataatcatcgcaagaccggcaaca
ggattcaatcttaagaaactttattgccaaatgtttgaacgatcggggaaattcgagctcttagaactcccaccactttt
ggaactcccaccacttttgaaggtctggcagttgttcttcaatctccaacaaactgttteccttcttcaaggtacgcaaaa
ccgtcgcaaaacggaacattcatttcttgaccaaacataacgtccggagagttcgtaaaccgatcatccgattcecttcacce
gctgccactactactagttttctcttgatgcttttcggctacatttctcagcacctccaattgattgagtagggectgat
tctctttctttagagactcggatttagacgcaagcgtctecgtagttatgectttagegegttatactecttgectcaatectge
ctcgactttgatcgcgcgecgtttgttctggaaccatatcgeccacttgacgaggatgaagcccgagtttatgtgecaactyg
gtgtttcatccttaactcgggtctcgactgtgtctcaaacatgtactctaggaaacttatttgtttgtcggtaaatcgte
tccgcccecctegtttecggttecttectggtggttgttacttgttgaagagacatggatccgagtcgacctgcagaagtaaca
ccaaacaacagggtgacactcgacaaaagaaacagtaccaagcaaataaatagcgtatgaaggcagggctaaaaaaatcc
acatatagctgctgcatatgccatcatccaagtatatcaagatcaaaataattataaaacatacttgtttattataatag
ataggtactcaaggttagagcatatgaatagatgctgcatatgccatcatgtatatgcatcagtaaaacccacatcaaca
tgtatacctatcctagatcgatatttccatccatcttaaactcgtaactatgaacgctgtcttgacacacacatacagtt
ccaaaattaataaatacaccaggtagtttgaaacagtattctactccgatctagaacgaatgaacgaccgcccaaccaca
ccacatcatcacaaccaagcgaacaaaaagcatctctgtatatgcatcagtaaaacccgcatcaacatgtatacctatcc
tagatcgatatttccatccatcatcttcaattcgtaactatgaatatgtatggcacacacatacagatccaaaattaata
aatccaccaggtagtttgaaacagaattcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgectcacaat
tccacacaacatacgagccggaagcataaagtgtaaagcctggggtgecctaatgagtgagctaactcacattaattgegt
tgcgctcactgcccgectttccagtcgggaaacctgtecgtgeccagetgcattaatgaatcggeccaacgecgecggggagaggce
ggtttgcgtattgggcgctctteccgettectecgectcactgactcgetgegeteggtegttecggectgecggegageggtate
agctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagce
aaaaggccaggaaccgtaaaaaggccgcgttgectggegtttttccataggcteccgeccececctgacgagcatcacaaaaat
cgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttcccectggaagecteccctegtgeg
ctctcctgttccgaccctgecgecttaccggatacctgtcececgectttecteeccttegggaagegtggegetttectecataget
cacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagectgggectgtgtgcacgaaccccececgttcageccgac
cgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgeccactggcagecagecactgg
taacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggecctaactacggctacactagaa
ggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagectcttgatccggcaaacaa
accaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatccttt
gatcttttctacggggtctgacgctcagtggaacgaaaacttttctacggggtctgacgctcagtggaacgaaaactcac
gttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatca
atctaaagtatatatgagtaaacttggtctgacagtttgaggcacctatctcagcgatctgtctatttcgttcatccata
gttgcctgactccccecgtcecgtgtagataactacgatacgggagggcttaccatctggeccccagtgectgcaatgataccgeg
agacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagecgcagaagtggtectgecaa
ctttatccgcctccatccagtctattaattgttgeccgggaagctagagtaagtagttcgeccagttaatagtttgegcecaac
gttgttgccattgctacaggcatcgtggtgtcacgctcecgtcecgtttggtatggecttcattcagectccggttcccaacgate
aaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagectceccttecggtecteccgatecgttgtcagaagtaagt
tggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgeccatccgtaagatgettttcet
gtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgecccggegtcaatacg
ggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaagga
tcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccage
gtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcat
actcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttaga
aaaataaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgeccacctgacgtctaagaa
accattattatcatgacattaacctataaaaataggcgtatcacgaggccctttcgtctecgegegtttecggtgatgacgg
tgaaaacctctgacacatgcagctcccggagacggtcacagecttgtctgtaagecggatgeccgggagcagacaagcececcgte
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Appendix 1 — Wheat IND-00412-7 Insert sequence No CBI

agggcgcgtcagcgggtgttggecgggtgtcggggectggecttaactatgecggcatcagagcagattgtactgagagtgecac
catatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcgecattcaggctgecgecaa
ctgttgggaagggcgatcggtgcgggectcttcgectattacgccagectggcgaaagggggatgtgectgcaaggecgattaa
gttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgccaagcttgcatgecctgcagtgecage
gtgacccggtcgtgcccctctctagagataatgagcattgcatgtctaagttataaaaaattaccacatattttttttgt
cacacttgtttgaagtgcagtttatctatctttatacatatatttaaactttactctacgaataatataatctatagtac
tacaataatatcagtgttttagagaatcatataaatgaacagttagacatggtctaaaggacaattgagtattttgacaa
caggactctacagttttatctttttagtgtgcatgtgttctcctttttttttgcaaatagcttcacctatataatacttce
atccattttattagtacatccatttagggtttagggttaatggtttttatagactaatttttttagtacatctattttat
tctattttagcctctaaattaagaaaactaaaactctattttagtttttttatttaataatttagatataaaatagaata
aaataaagtgactaaaaattaaacaaataccctttaagaaattaaaaaaactaaggaaacatttttcttgtttcgagtag
ataatgccagcctgttaaacgccgtcgacgagtctaacggacaccaaccagcgaaccagcagecgtcgegtecgggeccaage
gaagcagacggcacggcatctctgtcgctgecctctggaccecctctecgagagttcecgeteccaccgttggacttgeteectt
tattttattctattttatatctaaattattaaataaaaaaactaaaatagagttttagttttcttaatttagaggcta

>Wheat IND-00412-7 Long Insert

tcgtgcacccaactgatcttcagcatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgccg
caaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcag
ggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgecgcacatttccccg
aaaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggcceccttte
gtctcgcgecgtttcggtgatgacggtgaaaacctctgacacatgcagctecccggagacggtcacagettgtectgtaageg
gatgccgggagcagacaagcccgtcagggcgecgtcagegggtgttggegggtgtcggggetggecttaactatgeggeate
agagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcagge
gccattcgccattcaggctgcgcaactgttgggaagggcgatcggtgecgggectecttegetattacgeccagectggecgaaa
gggggatgtgctgcaaggcgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtge
caagcttgcatgcctgcagtgcagcgtgacccggtcecgtgeccecctctctagagataatgagcattgcatgtctaagttata
aaaaattaccacatattttttttgtcacacttgtttgaagtgcagtttatctatctttatacatatatttaaactttact
ctacgaataatataatctatagtactacaataatatcagtgttttagagaatcatataaatgaacagttagacatggtct
aaaggacaattgagtattttgacaacaggactctacagttttatctttttagtgtgcatgtgttctecctttttttttgea
aatagcttcacctatataatacttcatccattttattagtacatccatttagggtttagggttaatggtttttatagact
aatttttttagtacatctattttattctattttagcctctaaattaagaaaactaaaactctattttagtttttttattt
aataatttagatataaaatagaataaaataaagtgactaaaaattaaacaaataccctttaagaaattaaaaaaactaag
gaaacatttttcttgtttcgagtagataatgccagectgttaaacgeccgtcgacgagtctaacggacaccaaccagecgaa
ccagcagcgtcgcgtcgggccaagcgaagcagacggcacggcatctectgtegetgectectggaccecctectecgagagttece
gctccaccgttggacttgctcececgectgtecggecatceccagaaattgecgtggecggageggcagacgtgageccggcacggcaggce
ggcctcctectectcectcacggcaccggcagectacgggggattectttceccaccgetecttegettteccttectegeccg
ccgtaataaatagacaccccctccacaccctcttteccccaacctegtgttgttecggagecgcacacacacacaaccagatce
tcccccaaatccaccecgtecggegtacgecgectegtectecceccececccececccecectetcectaccttetectagatecggegttecgg
tccatggttagggcccggtagttctacttctgttcatgtttgtgttagatcecgtgtttgtgttagatcecgtgetgectage
gttcgtacacggatgcgacctgtacgtcagacacgtaacgtccggagagttcgtaaaccgatcatccgattcecttcaccge
tgccactactactagttttctcttgatgcttttcggctacatttctcagcacctccaattgattgagtagggectgatte
tctttctttagagactcggatttagacgcaagecgtctecgtagttatgectttagegegttatactcecttgetcaatctgect
cgactttgatcgcgcgcecgtttgttctggaaccatatcgccacttgacgaggatgaagecccgagtttatgtgeccaactggt
gtttcatccttaactcgggtctcgactgtgtctcaaacatgtactctaggaaacttatttgtttgtecggtaaatcgtctce
cgcccctegtttecggttecttectggtggttgttacttgttgaagagacatggatccgggtgtgatcecctcectatagtcecgacce
tgcagaagtaacaccaaacaacagggtgagcatcgacaaaagaaacagtaccaagcaaataaatagcgtatgaaggcagg
gctaaaaaaatccacatatagctgctgcatatgccatcatccaagtatatcaagatcaaaataattataaaacatacttg
tttattataatagataggtactcaaggttagagcatatgaatagatgctgcatatgccatcatgtatatgcatcagtaaa
acccacatcaacatgtatacctatcctagatcgatatttccatccatcttaaactcgtaactatgaagatgtatgacaca
cacatacagttccaaaattaataaatacaccaggtagtttgaaacagtattctactccgatctagaacgaatgaacgacc
gcccaaccacaccacatcatcacaaccaagcgaacaaaaagcatctctgtatatgcatcagtaaaacccgcatcaacatg
tatacctatcctagatcgatatttccatccatcatcttcaattcgtaactatgaatatgtatggcacacacatacagatce
caaaattaataaatccaccaggtagtttgaaacagaattggaattcgtaatcatggtcatagctgtttcctgtgtgaaat
tgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagecctggggtgectaatgagtgageta
actcacattaattgcgttgcgctcactgccecgetttccagtcgggaaacctgtecgtgeccagectgcattaatgaatcggece
aacgcgcggggagaggcggtttgecgtattgggegectcttecgettectecgetcactgactegetgegeteggtegttecgg
ctgcggcgagcggtatcagcectcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacat
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gtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgectggecgtttttccataggecteccgecececectg
acgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggecgtttcecccect
ggaagctccctcgtgecgectctectgtteccgacecctgecgettaccggatacctgtecgectttectececcttecgggaagegt
ggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttecgecteccaagectgggectgtgtgecacgaac
cccccegttcagecccgaccgectgcecgecttateccggtaactatcecgtecttgagtccaacccggtaagacacgacttatcecgeca
ctggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggectaa
ctacggctacactagaaggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtaget
cttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaagga
tctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcat
gagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagt
aaacttggtctgacagttttcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaa
ggaagagtatgagtattcaacatttccgtgtcgcccttattcecttttttgecggecattttgecttectgtttttgectcac
ccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacag
cggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgectatgtggegegg
tattatcccgtattgacgccgggcaagagcaactcggtcgecgcatacactattctcagaatgacttggttgagtactca
ccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacac
tgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgecttttttgcacaacatgggggatcatgtaa
ctcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgecctgtagcaatg
gcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatggagge
ggataaagttgcaggaccacttctgcgctcggeccttccggetggetggtttattgetgataaatctggageccggtgage
gtgggtctcgcggtatcattgcagcactggggccagatggtaagcecctcecececgtatecgtagttatctacacgacggggagt
caggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaaaactgtcagac
caagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttga
taatctcatgaccaaaatcccttaacgtgagttttcecgttccactgagecgtcagaccccgtagaaagatcgttcaaacatt
tggcaataaagtttcttaagattgaatcctgttgccggtcttgcgatgattatcatataatttctgttgaattacgttaa
gcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccgcaattatacattt
aatacgcgatagaaaacaaaatatagcgcgcaaactaggataaattatcgcgcgecggtgtcatctatgttactagatcgg
atccatgagcccagaacgacgcccggccgacatccgecgtgeccaccgaggecggacatgeccggeggtetgecaccatecgtcea
accactacatcgagacaagcacggtcaacttccgtaccgagccgcaggaaccgcaggagtggacggacgacctecgtecgt
ctgcgggagcgctatcecctggectecgtecgeccgaggtggacggcgaggtcgeccggecatecgectacgecgggececctggaaggce
acgcaacgcctacgactggacggccgagtcgaccgtgtacgtctccccecececgeccaccagecggacgggactgggetceccacge
tctacacccacctgctgaagtccctggaggcacagggcttcaagagecgtggtecgectgtcatcgggectgeccaacgacccg
agcgtgcgcatgcacgaggcgctcggatatgecccceccgecggcatgetgecgggecggecggecttcaagcacgggaactggea
tgacgtgggtttctggcagctggacttcagecctgececggtaccgecceccgteccggtectgececgtcaccgagatecgategtt
caaacatttggcaataaagtttcttaagattgaatcctgttgccggtcttgcgatgattatcatataatttctgttgaat
tacgttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccgcaatt
atacatttaatacgcgatagaaaacaaaatatagcgcgcaaactaggataaattatcgcgecgecggtgtcatctatgttac
tagatcggaattcgtaatcatggtcatagctgtttecctgtgtgaaattgttatccgectcacaattccacacaacatacga
gccggaagcataaagtgtaaagecctggggtgecctaatgagtgagctaactcacattaattgegttgegetcactgececcge
tttccagtcgggaaacctgtcgtgccagectgcattaatgaatcggeccaacgcgecggggagaggcggtttgegtattggge
gctcttccgettectegectcactgactcecgectgegeteggtegttecggectgecggecgagecggtatcagetcactcaaaggeg
gtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccyg
taaaaaggccgcgttgctggecgtttttccataggectcecgeccececctgacgagecatcacaaaaatcgacgctcaagtcaga
ggtggcgaaacccgacaggactataaagataccaggcgtttcccecectggaagectcecectecgtgegetectectgttecgace
ctgccgcttaccggatacctgtccgectttectececcttecgggaagegtggegetttectcatagectcacgetgtaggtatet
cagttcggtgtaggtcgttcgctccaagctgggectgtgtgcacgaacccceccgttcageccgaccgetgegecttatecg
gtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagecaga
gcgaggtatgtaggcggtgctacagagttcttgaagtggtggecctaactacggctacactagaaggacagtatttggtat
ctgcgctctgctgaagccagttaccttcggaaaaagagttggtagectcttgateccggcaaacaaaccaccgctggtageg
gtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacgggg
tctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatcct
tttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatca
gtgaggcacctatctcagcgatctgtctatttcecgttcatccatagttgecctgactecccecgtecgtgtagataactacgata
cgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgcectcaccggcteccagatttatcagecaat
aaaccagccagccggaagggccgagcgcagaagtggtcecctgcaactttatccgecteccatccagtectattaattgttgece
gggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacge
tcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatceccccatgttgtgcaaaaa
agcggttagctceccttecggtceccteccgatecgttgtcagaagtaagttggeccgecagtgttatcactcatggttatggcageac
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tgcataattctcttactgtcatgccatccgtaagatgcttttectgtgactggtgagtactcaaccaagtcattctgagaa
tagtgtatgcggcgaccgagttgctcttgecccggecgtcaatacgggataataccgecgeccacatagcagaactttaaaagt
gctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgectgttgagatccagttcgatgtaaccca
ctcgtgcacccaactgatcttcagcatcttttactttcaccagecgtttctgggtgagcaaaaacaggaaggcaaaatgcec
gcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatca
gggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacattteccce
gaaaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggcccttt
cgtctcgcgcecgtttcggtgatgacggtgaaaacctctgacacatgcagctecccggagacggtcacagecttgtectgtaage
ggatgccgggagcagacaagcccgtcagggecgegtcagegggtgttggecgggtgtecggggectggettaactatgeggeat
cagagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcagg
cgccattcgccattcaggctgcgcaactgttgggaagggcgatcggtgecgggectecttegetattacgeccagectggegaa
agggggatgtgctgcaaggcgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtyg
caagcttgcatgcctgcagtgcagcgtgacccggtcgtgeccecctctctagagataatgagcattgcatgtctaagttata
aaaaattaccacatattttttttgtcacacttgtttgaagtgcagtttatctatctttatacatatatttaaactttact
ctacgaataatataatctatagtactacaataatatcagtgttttagagaatcatataaatgaacagttagacatggtct
aaaggacaattgagtattttgacaacaggactctacagttttatctttttagtgtgcatgtgttctectttttttttgea
aatagcttcacctatataatacttcatccattttattagtacatccatttagggtttagggttaatggtttttatagact
aatttttttagtacatctattttattctattttagcctctaaattaagaaaactaaaactctattttagtttttttattt
aataatttagatataaaatagaataaaataaagtgactaaaaattaaacaaataccctttaagaaattaaaaaaactaag
gaaacatttttcttgtttcgagtagataatgccagectgttaaacgeccgtcgacgagtctaacggacaccaaccagecgaa
ccagcagcgtcgcgtcgggccaagcgaagcagacggcacggcatctectgtegetgectcectggaccecctectecgagagttece
gctccaccgttggacttgctccgectgtecggcatccagaaattgecgtggecggagecggcagacgtgagecggcacggcagge
ggcctcctectectcectcacggcaccggcagectacgggggattectttecccaccgetecttegettteccttectegeccg
ccgtaataaatagacaccccctccacaccctcecttteccccaacctegtgttgttecggagecgcacacacacacaaccagatce
tcccccaaatccaccecgtecggcacctececgettcaaggtacgeccgetecgtectecceeccececccececcctetectacctteteta
gatcggcgttccggtccatggttagggecccggtagttctacttcectgttcatgtttgtgttagatcecgtgtttgtgttaga
tccgtgctgctagecgttecgtacacggatgcgacctgtacgtcagacacgttctgattgectaacttgeccagtgtttetett
tggggaatcctgggatggctctagccgttccgcagacgggatcgatttcatgattttttttgtttecgttgecatagggttt
ggtttgcccttttecctttatttcaatatatgcecgtgcacttgtttgtcgggtcatecttttcatgettttttttgtecttgg
ttgtgatgatgtggtctggttgggcggtcgttctagatcggagtagaattctgtttcaaactacctggtggatttattaa
ttttggatctgtatgtgtgtgccatacatattcatagttacgaattgaagatgatggatggaaatatcgatctaggatag
gtatacatgttgatgcgggttttactgatgcatatacagagatgctttttgttcgecttggttgtgatgatgtggtgtggt
tgggcggtcgttcattcgttctagatcggagtagaatactgtttcaaactacctggtgtatttattaattttggaactgt
atgtgtgtgtcatacatcttcatagttacgagtttaagatggatggaaatatcgatctaggataggtatacatgttgatg
tgggttttactgatgcatatacatgatggcatatgcagcatctattcatatgctctaaccttgagtacctatctattata
ataaacaagtatgttttataattattttgatcttgatatacttggatgatggcatatgcagcagctatatgtggattttt
ttagccctgceccttcatacgctatttatttgecttggtactgtttecttttgtcgatgectcaccctgttgtttggtgttactt
ctgcagggatccatgagcccagaacgacgcccggccgacatccgecgtgeccaccgaggecggacatgeccggeggtetgeac
catcgtcaaccactacatcgagacaagcacggtcaacttccgtaccgagccgcaggaaccgcaggagtggacggacgacce
tcgtccgtctgecgggagecgctatccecctggectecgtecgeccgaggtggacggcgaggtecgeccggecatcgectacgecgggeccce
tggaaggcacgcaacgcctacgactggacggccgagtcgaccgtgtacgtctcecccececgeccaccagecggacgggactggyg
ctccacgctctacacccacctgctgaagtccctggaggcacagggcttcaagagegtggtegetgtcatcgggetgecca
acgacccgagcgtgcgcatgcacgaggcgctcggatatgeccecccecgeggecatgetgecgggeggecggettcaagcacggyg
aactggcatgacgtgggtttctggcagctggacttcagecctgeccggtaccgeccecgtececggtectgececgtcaccgagat
cgatcgttcaaacatttggcaataaagtttcttaagattgaatcctgttgeccggtcttgcgatgattatcatataatttce
tgttgaattacgttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtc
ccgcaattatacatttaatacgcgatagaaaacaaaatatagcgcgcaaactaggataaattatcgcgecgecggtgtcatce
tatgttactagatctgctacaggcatcgtggtgtcacgctcgtcecgtttggtatggettcattcagectcecggttecccaacyg
atcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagectceccttcggtecteccgategttgtcagaagta
agttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgeccateccgtaagatgettt
tctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgectcttgecccggegtcaat
acgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaa
ggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcacce
agcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatact
catactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtattt
agaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtctaagaaaccattattatcatg
acattaacctataaaaataggcgtatcacgaggccctttcecgtctcgegegtttecggtgatgacggtgaaaacctctgaca
catgcagctcccggagacggtcacagcttgtctgtaagecggatgeccgggagcagacaagecccgtcagggegegtcagegg
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gtgttggcgggtgtcggggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatgcggtgtgaa
ataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcgccattcaggectgegcaactgttgggaagggcg
atcggtgcgggcectcttcecgectattacgccagectggcgaaagggggatgtgectgcaaggcgattaagttgggtaacgecag
ggttttcccagtcacgacgttgtaaaacgacggccagtgccaagcttgcatgectgcagtgcagecgtgaccecggtegtge
ccctctctagagataatgagcattgcatgtctaagttataaaaaattaccacatattttttttgtcacacttgtttgaag
tgcagtttatctatctttatacatatatttaaactttactctacgaataatataatctatagtactacaataatatcagt
gttttagagaatcatataaatgaacagttagacatggtctaaaggacaattgagtattttgacaacaggactctacagtt
ttatctttttagtgtgcatgtgttctcctttttttttgcaaatagcttcacctatataatacttcatccattttattagt
acatccatttagggtttagggttaatggtttttatagactaatttttttagtacatctattttattctattttagcctct
aaattaagaaaactaaaactctattttagtttttttatttaataatttagatataaaatagaataaaataaagtgactaa
aaattaaacaaataccctttaagaaattaaaaaaactaaggaaacatttttcttgtttcgagtagataatgccagecctgt
taaacgccgtttgttgaatagaatacaaaccctagaaaaacaaggcacatctcggcgccgccaatagaaggcagaaacce
tagccgtcatttttcttgaagaatatagagcgacgtcgataggaagatacttaaatgttgaatccaagcacctagaataa
tgagttagattagaagaaaactatcaacttcgaaatcaagaagaaatgttttattctgttgcataaaactttcgecgtgga
gaagctctgttcagagcccgggtagccactgggcacgtctcecctagatactggactcatcggacgctctectecgagecatt
aatatggtccgtcctgtagaaaccccaacccgtgaaatcaaaaaactcgacggecctgtgggcattcagtcectggatcgega
aaactgtggaattgatcagcgttggtgggaaagcgcgttacaagaaagccgggcaattgectctecctgttecgaccctgece
gcttaccggatacctgtccgectttctececcttecgggaagegtggegetttctcatagectcacgetgtaggtatectcagtt
cggtgtaggtcgttcgctccaagctcggcatccggtcagtggcagtgaagggcgaacagttcctgattaaccacaaaccg
ttctactttactggctttggtcgtcatgaagatgcggacttgecgtggcaaaggattcgataacgtgectgatggtgcacga
ccacgcattgatggactggattggggccaactcctaccgtacctcgcattacccttacgctgaagagatgectcgactggg
cagatgaacatggcatcgtggtgattgatgaaactgctgctgtcggctttaacctctctttaggcattggtttcgaageg
ggcaacaagccgaaagaactgtacagcgaagaggcagtcaacggggaaactcagcaagcgcacttacaggcgattaaaga
gctgatagcgcgtgacaaaaaccacccaagcgtggtgatgtggagtattgccaacgaaccggatacccgtceccgcaaggtyg
cacgggaatatttcgcgccactggcggaagcaacgcgtaaactcgacccgacgecgteccgatcacctgegtcaatgtaatyg
ttctgcgacgctcacaccgataccatcagcgatctctttgatgtgectgtgectgaaccgttattacggatggtatgtcca
aagcggcgatttggaaacggcagagaaggtactggaaaaagaacttctggcctggcaggagaaactgcatcagecgatta
tcatcaccgaatacggcgtggatacgttagccgggctgcactcaatgtacaccgacatgtggagtgaagagtatcagtgt
gcatggctggatatgtatcaccgcgtctttgatcgecgtcagecgecgtecgtecggtgaacaggtatggaatttecgecgattt
tgcgacctcgcaaggcatattgcgecgttggecggtaacaagaaagggatcttcactcecgcgaccgcaaaccgaagtcggegg
ctcgctcagtgtgtgtgactctgctggtgctggggaatggagctcggggcaccgtatttgtagegecgegegecgetgtac
gtggcgccctggecgcecggctacgtggaggggagctgecgtgeccagaggggaggcgggecgecacgtcgecacggecgtgetta
tcgggccatcggcgaggtgecgtgccagettgggegtecgegtgtecgtggagegetecctgectecgeggeggagetggttgagt
ggattgcgatgcggtgcttggtacagagctcgatggacaactcgaggagagcgtccgatgagtccagtatctaggagacyg
tgcccagtggctacccgggctctgaacagagcttctccacgcgaaagttttatgcaacagaataaaacatttcecttettga
tttcgaagttgatagttttcttctaatctaactcattattctaggtgcttggattcaacatttaagtatcttcectatcga
cgtcgctctatattcttcaagaaaaatgacggctagggtttctgecttctattggtcattacgecgcagaaaaaaaggatc
tcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatga
gattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaa
acttggtctgacagttttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagtt
gcctgactccccecgtecgtgtagataactacgatacgggagggcttaccatctggeccccagtgectgcaatgataccgecgaga
cccacgctcaccggctccagatttatcagcaataaaccagccageccggaagggeccgagcgcagaagtggtectgecaactt
tatccgcctccatccagtctattaattgttgeccgggaagctagagtaagtagttcgeccagttaatagtttgegecaacgtt
gttgccattgctacaggcatcgtggtgtcacgctcgtcecgtttggtatggecttcattcagectccggttcccaacgatcaag
gcgagttacatgatcccccatgttgtgcaaaaaagcggttagectceccttecggtecteccgatecgttgtcagaagtaagttgg
ccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatceccgtaagatgettttcectgtg
actggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgectcttgecccggegtcaatacggga
taataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatct
taccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagegtt
tctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatact
cttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaa
ataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtctaagaaaccattattatcatgacatta
acctataaaaataggcgtatcacgaggccctttcecgtctcgegegtttcggtgatgacggtgaaaacctctgacacatgcea
gctccecggagacggtcacagcttgtetgtaagecggatgeccgggagcagacaageccgtcagggegegtcagegggtgttyg
gcgggtgtcggggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaataccg
cacagatgcgtaaggagaaaataccgcatcaggcgccattcgccattcaggctgegcaactgttgggaagggecgatcggt
gcgggcctcttcecgctattacgccagectggcgaaagggggatgtgectgcaaggecgattaagttgggtaacgeccagggtttt
cccagtcacgacgttgtaaaacgacggccagtgccaagcttgcatgectgcagtgcagecgtgacccggtecgtgeccctet
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ctagagataatgagcattgcatgtctaagttataaaaaattaccacatattttttttgtcacacttgtttgaagtgcagt
ttatctatctttatacatatatttaaactttactctacgaataatataatctatagtactacaatgtacgccgctcgtce
tcccececcceccecccececectetectaccttetcectagatecggegtteccggteccatggttagggeccggtagttectacttetgtteat
gtttgtgttagatccgtgtttgtgttagatccgtgectgctagegttecgtacacggatgcgacctgtacgtcagacacgtt
ctgattgctaacttgccagtgtttctctttggggaatcctgggatggctctagecgttccgcagacgggatcgatttecat
gattttttttgtttcgttgcatagggtttggtttgecccttttectttatttcaatatatgeccgtgcacttgtttgteggg
tcatcttttcatgcttttttttgtcttggttgtgatgatgtggtctggttgggcggtecgttctagatcggagtagaatte
tgtttcaaactacctggtggatttattaattttggatctgtatgtgtgtgccatacatattcatagttacgaattgaaga
tgatggatggaaatatcgatctaggataggtatacatgttgatgcgggttttactgatgcatatacagagatgctttttyg
ttcgcttggttgtgatgatgtggtgtggttgggcggtcgttcattecgttctagatcggagtagaatactgtttcaaacta
cctggtgtatttattaattttggaactgtatgtgtgtgtcatacatcttcatagttacgagtttaagatggatggaaata
tcgatctaggataggtatacatgttgatgtgggttttactgatgcatatacatgatggcatatgcagcatctattcatat
gctctaaccttgagtacctatctattataataaacaagtatgttttataattattttgatcttgatatacttggatgatg
gcatatgcagcagctatatgtggatttttttagccctgecttcatacgctatttatttgecttggtactgtttecttttgte
gatgctcaccctgttgtttggtgttacttctgcagtcgactcgtagaggatccatcccgattaggaaagtagagcatgag
cccagaacgacgcccggccgacatccgeccgtgeccaccgaggcggacatgeccggeggtectgecaccatecgtcaaccactaca
tcgagacaagcacggtcaacttccgtaccgagccgcaggaaccgcaggagtggacggacgacctegtcececgtectgegggag
cgctatccctggctecgtcecgecgaggtggacggcgaggtcgecggcatecgectacgecgggeccctggaaggcacgcaacgce
ctacgactggacggccgagtcgaccgtgtacgtctcccecececgeccaccagecggacgggactgggetceccacgectcectacacce
acctgctgaagtccctggaggcacagggcttcaagagecgtggtcgetgtcatecgggectgecccaacgacccgagegtgege
atgcacgaggcgctcggatatgcccccecgeggecatgectgecgggecggecggcttcaagcacgggaactggecatgacgtggg
tttctggcagctggacttcagcctgeccggtaccgeccegtececggtectgeccgtcaccgagatcatatgaatagatgetyg
catatgccatcatgtatatgcatcagtaaaacccacatcaacatgtatacctatcctagatcgatatttccatccatctt
aaactcgtaactatgaagatgtatgacacacacatacagttccaaaatttataaatacaccaggtagtttgaaacagtat
tctactccgatctagaacgaatgaacgaccgcccaaccacaccacatcatcacaaccaagcgaacaaaaagcatctectgt
atatgcatcagtaaaacccgcatcaacatgtatacctatcctagatcgatatttccatccatcatcttcaattcecgtaact
atgaatatgtatggcacacacatacagatccaaaattaataaatccaccaggtagtttgaaacagaattctactccgatc
tagaacgaccgcccaaccagaccacatcatcacaaccaagacaaaaaaaagcatgaaaagatgacccgacaaacaagtge
acggcatatattgaaataaaggaaaagggcaaaccaaaccctatgcaacgaaacaaaaaaaatcatgaaatcgatcccgt
ctgcggaacggctagagccatcccaggattccccaaagagaaacactggcaagttagcaatcagaacgtgtctgacgtac
aggtcgcatccgtgtacgaacgctagcagcacggatctaacacaaacacggatctaacacaaacatgaacagaagtagaa
ctaccgggccctaaccatggaccggaacgccgatctagagaaggtagagagggggggggggggaggacgagcggegtacg
ccgacgggtggatttgggggagatctggttgtgtgtgtgtgcgctccgaacaacacgaggttggggaaagagggtgtgga
gggggtgtctatttattacggcgggcgaggaagggaaagcgaaggagcggtgggaaaggaatcccececgtagetgecggtyg
ccgtgagaggaggaggaggccgcctgeccgtgeccggcectcacgtcectgecgetecgecacgcaatttectggatgeccgacageg
gagcaagtccaacggtggagcggaactctcgagaggggtccagaggcagcgacagagatgceccgtgecgtectgettegett
ggcccgacgcgacgctgcectggttcgetggttggtgtcecgttagactecgtcgacggegtttaacaggectggecattatctac
tcgaaacaagaaaaatgtttccttagtttttttaatttcttaaagggtatttgtttaatttttagtcactttattttatt
ctattttatatctaaattattaaataaaaaaactaaaatagagttttagttttcttaatttagaggctaaaatagaataa
aatagatgtactaaaaaaattagtctataaaaaccattaaccctaaaccctaaatggatgtactaataaaatggatgaag
tattatataggtgaagctatttgcaaaaaaaaaggagaacacatgcacactaaaaagataaaactgtagagtcctgttgt
caaaatactcaattgtcctttagaccatgtctaactgttcatttatatgattctctaaaacactgatattattgtagtac
tatagattatattattcgtagagtaaagtttaaatatatgtataaagatagataaactgcacttcaaacaagtgtgacaa
aaaaaatatgtggtaattttttataacttagacatgcaatgctcattatctctagagaggggcacgaccgggtcacgcectg
cactgcaggcatgcaagcttgcactggccgtcecgttttacaacgtcgtgactgggaaaaccctggecgttacccaacttaat
cgccttgcagcacatccceccectttegeccagectggegtaatagcgaagaggecccgecaccgatecgeecttecccaacagttgeg
cagcctgaatggcgaatggcgcctgatgecggtattttctecttacgcatctgtgeggtatttcacaccgcatatggtgea
ctctcagtacaatctgctctgatgccgcatagttaagccagecceccgacacccgecaacacccgetgacgecgeccctgacgg
gcttgtctgctccecggcatceccgettacagacaagectgtgaccgtcteccgggagetgecatgtgtcagaggttttcacegte
atcaccgaaacgcgcgagacgaaagggcctcgtgatacgectatttttataggttaatgtcatgataataatggtttcett
agacgtcaggtggcacttttcggggaaatgtgcgcggaacccecctatttgtttatttttctaaatacattcaaatatgtat
ccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgt
cgcccttattcecttttttgeggecattttgecttectgtttttgectcacccagaaacgectggtgaaagtaaaagatgetg
aagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgeccecgaa
gaacgttttccaatgatgagcacttttaaagttctgctatgtggcgecggtattateccecgtattgacgeccgggcaagagceca
actcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcea
tgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcgga
ggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgeccttgatcgttgggaaccggagctgaa
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tgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcg
aactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgegetcg
gcccttcececggectggcectggtttattgectgataaatctggageccggtgagecgtgggtectecgeggtatcattgcagecactggg
gccagatggtaagccctcecccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacaga
tcgctgagataggtgcecctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgattta
aaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagtt
ttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatectttttttectgegegtaatctget
gcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgeccggatcaagagctaccaactctttttccgaaggta
actggcttcagcagagcgcagataccaaatactgtccttctagtgtageccgtagttaggccaccacttcaagaactctgt
agcaccgcctacatacctcgctctgctaatcecctgttaccagtggectgectgeccagtggecgataagtecgtgtecttaccgggt
tggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagecccagecttggag
cgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttecccgaagggagaaaggcgga
caggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgecctggtatctttata
gtcctgtcgggtttcgccacctctgacttgagegtecgatttttgtgatgectecgtcaggggggecggagectatggaaaaac
gccagcaacgcggcectttttacggttcctggecttttgectggecttttgectcacatgttectttecctgegttatecececctga
ttctgtggataaccgtattaccgecctttgagtgagectgataccgctcgeccgcageccgaacgaccgagcgcagecgagtcag
tgagcgaggaagcggaagagcgcccaatacgcaaaccgcecctctcecceccgegegttggecgattcatttatgecagetggeac
gacaggtttcccgactggaaagcgggcagtgagcgcaacgcaatttatgtgagttagectcactcattaggcaccccagge
tttacactttatgcttccggctecgtatgttaagecttgcatgecctgcagtgcagecgtgaccecggtegtgececctectectaga
gataatgagcattgcatgtctaagttataaaaaattaccacatattttttttgtcacacttgtttgaagtgcagtttatc
tatctttatacatatatttaaactttactctacgaataatataatctatagtactacaataatatcagtgttttagagaa
tcatataaatgaacagttagacatggtctaaaggacaattgagtattttgacaacaggactctacagttttatcttttta
gtgtgcatgtgttctcctttttttttgcaaatagcttcacctatataatacttcatccattttattagtacatccattta
gggtttagggttaatggtttttatagactaatttttttagtacatctattttattctattttagcctctaaattaagaaa
actaaaactctattttagtttttttatttaataatttagatataaaatagaataaaataaagtgactaaaaattaaacaa
ataccctttaagaaattaaaaaaactaaggaaacatttttcttgtttcgagtagataatgccagcctgttaaacgccgtce
gacgagtctaacggacaccaaccagcgaaccagcagcgtcgecgtcgggeccaagcgaagcagacggcacggcatctetgte
gctgcctctggacccecctcectcgagagtteccgeteccaccgttggacttgectecgetgtecggecateccagaaattgegtggegg
agcggcagacgtgagccggcacggcaggcggcctcecctectectcectcacggcaccggcagectacgggggattectttecca
ccgctccttegetttececttectecgeccgecgtaataaatagacacccgaactgtatgtgtgtgtcatacatcecttcatag
ttacgagtttaagatggatggaaatatcgatctaggataggtatacatgttgatgtgggttttactgatgcatatacatg
atggcatatgcagcatctattcatatgctctaaccttgagtacctatctattataataaacaagtatgttttataattat
tttgatcttgatatacttggatgatggcatatgcagcagctatatgtggatttttttageccctgecttcatacgetattt
atttgcttggtactgtttcttttgtcgatgctcaccctgttgtttggtgttacttctgcagggatccatgtctcttcaac
aagtaacaaccaccaggaagaaccgaaacgaggggcggagacgatttaccgacaaacaaataagtttcctagagtacatg
tttgagacacagtcgagacccgagttaaggatgaaacaccagttggcacataaactcgggcttcatecctecgtcaagtgge
gatatggttccagaacaaacgcgcgcgatcaaagtcgaggcagattgagcaagagtataacgecgctaaagcataactacyg
agacgcttgcgtctaaatccgagtctctaaagaaagagaatcaggccctactcaatcaattggaggtgctgagaaatgta
gccgaaaagcatcaagagaaaactagtagtagtggcagcggtgaagaatcggatgatcggtttacgaactcteccggacgt
tatgtttggtcaagaaatgaatgttccgttttgcgacggttttgecgtaccttgaagaaggaaacagtttgttggagattyg
aagaacaactgccagaccttcaaaagtggtgggagttcgatcgttcaaacatttggcaataaagtttcttaagattgaat
cctgttgccggtcttgcgatgattatcatataatttctgttgaattacgttaagcatgtaataattaacatgtaatgecat
gacgttatttatgagatgggtttttatgattagagtcccgcaattatacatttaatacgcgatagaaaacaaaatatage
gcgcaaactaggataaattatcgcgcgcggtgtcatctatgttactagatcggaattcgtaatcatggtcatagectgttt
cctgtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagecctggggtgecta
atgagtgagctaactcacattaattgcgttgcgctcactgccecgectttccagtcgggaaacctgtecgtgeccagetgeatt
aatgaatcggccaacgcgcggggagaggcggtttgegtattgggegetcecttececgettectegetcactgactecgetgege
tcggtcgttcggctgecggcgageggtatcagectcactcaaaggcggtaatacggttatccacagaatcaggggataacge
aggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgecgttgetggegttttteccatagge
tccgceccecccectgacgagecatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccag
gcgtttcccecctggaagcectccecctegtgegetetectgtteccgaccectgecgettaccggatacctgteecgectttetece
ttcgggaagcgtggcgctttctcatagectcacgectgtaggtatctcagttecggtgtaggtecgttecgeteccaagetggget
gtgtgcacgaaccccceccgttcagecccgaccgetgegecttateccggtaactatecgtecttgagtccaacccggtaagacac
gacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaa
gtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctgectgaageccagttaccttecggaaaaa
gagttggtagctcttgatccggcaaacaaaccaccgctggtagecggtggtttttttgtttgcaagcagcagattacgege
agaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagg
gattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaa
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gtatatatgagtaaacttggtctgacagttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtga
caccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagecttcccggcaac
aattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggeccecctteccggectggectggtttattget
gataaatctggagccggtgagcgtgggtctcgecggtatcattgcagcactggggccagatggtaagecctecececgtategt
agttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagatagaactgtcagaccaag
tttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataat
ctcatgaccaaaatcccttaacgtgagttttcgttccactgagecgtcagaccccgtagaaaagatcaaaggatcttettg
agatcctttttttctgcgcgtaatctgectgecttgcaaacaaaaaaaccaccgctaccagecggtggtttgtttgecggate
aagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagecg
tagttaggccaccacttcaagaactctgtagcaccgcctacatacctcecgectctgctaatecctgttaccagtggectgetge
cagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagecggtcgggectgaacgg
ggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagecgtgagctatgagaaage
gccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcet
tccagggggaaacgcctggtatctttatagtcctgtcgggtttcgecacctectgacttgagegtcgatttttgtgatget
cgtcaggggggcggagcctatggaaaaacgccagcaacgcgacgctgggceccgectttttacggttecctggecttttgetg
gccttttgctcacatgttctttectgegttateccecctgattctgtggataaccgtattaccgectttgagtgagetgata
gtgtcacgcagatcctatgaaatttggtcgatgattgtcttttatggatccgttcagaccaagtcttecgtgtgtcectatgt
tatcgtgcctttaaattgaatcctttcgatttatgettectttttgtcageggtggttgatcttctgatgtgectggttaca
aagggtcttagcataacaattttccaattgtctactacaacaagttttgtctaacttcgatgaagcctaggtgatgacga
tttcaacttgcttcggtgcttgtaactgttattagatggtctacggatctaaatgtaacttctattatttgttgtgtttt
ttgtattattatgatggatgatgaatagattaaaagatcccgcaaataaaaccttaaatgataaatgtcacacgtcacgt
gcatggcactccggccctaatgecttttgtagectattctagtaacgcaaggatagcaaattteccgtgacacgacgcaagt
ttttgttaaaaataaattaaagcaagaaaattgtcatacttgctaacgaaaattgccatccttgecctattcatcatccat
cataataatacaaaaaacacaacaaataatagaagttacatttagatccgtagaccatctaataacagttacaagcaccg
aagcaagttggtgccgtctgcttcgettggecccgacgecgacgectgetggttecgetggttggtgtececgttagactegtecga
cggcgtttaacaggctggcattatctactcgaaacaagaaaaatgtttccttagtttttttaatttcttaaagggtattt
gtttaatttttagtcactttattttattctattttatatctaaattattaaataaaaaaactaaaatagagttttagttt
tcttaatttagaggctaaaatagaataaaatagatgtactaaaaactcaattgtcctttagaccatgtctaactgttcat
ttatatgattctctaaggcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatcge
cttgcagcacatccccctttecgeccagectggegtaatagcgaagaggecccgcaccgatecgeecttecccaacagttgegeag
cctgaatggcgaatggcgcctgatgcggtattttctecttacgcatctgtgecggtatttcacaccgcatatggtgcecactce
tcagtacaatctgctctgatgccgcatagttaagccagecceccgacacccgccaacacccgctgacgegecctgacggget
tgtctgctcccggcatccecgecttacagacaagctgtgaccgtcteccgggagetgecatgtgtcagaggttttcaccgteate
accgaaacgcgcgagacgaaagggcctcgtgatacgectatttttataggttaatgtcatgataataatggtttcttaga
cgtcaggtggcacttttcggggaaatgtgcgcggaaccecctatttgtttatttttctaaatacattaccaatgecttaatce
agtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgectgacteccececgtegtgtagataactacgat
acgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcageaa
taaaccagccagccggaagggccgagcgcagaagtggtecctgcaactttatcecgectceccatccagtectattaattgttge
cgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacg
ctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatceccccatgttgtgcaaaa
aagcggttagctccttcggtcctccgaataccgecgecacatagcagaactttaaaagtgctcatcattggaaaacgttcet
tcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcette
agcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcga
cacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcgga
tacatatttgaagatctcggtgacgggcaggaccggacggggcggtaccggcaggctgaagtccagectgeccagaaaccca
cgtcatgccagttcccgtgecttgaageccggecgeccgcagecatgeccgecggggggcatateccgagegectegtgeatgege
acgctcgggtcgttgggcagcccgatgacagcgaccacgctcttgaagecctgtgecteccagggacttcagcaggtgggt
gtagagcgtggagcccagtcccgtcececgetggtggecggggggagacgtacacggtcgactecggecgteccagtecgtaggegt
tgcgtgccttccaggggcecccgegtaggecgatgecggecgacctegeecgtatggatgaagtattatataggtgaagetattt
gcaaaaaaaaaggagaacacatgcacactaaaaagataaaactgtagagtcctgttgtcaaaatactcaattgtccttta
gaccatgtctaactgttcatttatatgattctctaaaacactgatattattgtagtactatagattatattattcgtaga
gtaaagtttaaatatatgtataaagatagataaactgcacttcaaacaagtgtgacaaaaaaaatatgtggtaatttttt
ataacttagacatgcaatgctcattatctctagagaggggcacgaccgggtcacgctgcactgcaggcatgcaagcttcect
gcagaagtaacaccaaacaacagggtgagcatcgacaaaagaaacagtaccaagcaaataaatagcgtatgaaggcaggg
ctaaaaaaatccacatatagctgctgcatatgccatcatccaagtatatcaagatcaaaataattataaaacatacttgt
ttattataatagataggtactcaaggttagagcatatgaatagatgctgcatatgccatcatgtatatgcatcagtaaaa
cccacatcaacatgtatacctatcctagatcgatatttccatccatcttaaactcgtaactatgaagatgtatgacacac
acatacagttccaaaattaataaatacaccaggtagtttgaaacagtattctactccgatctagaacgaatgaacgaccg
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cccaaccacaccacatcatcacaaccaagcgaacaaaaagcatctctgtatatgcatcagtaaaacccgcatcaacatgt
atacctatcctagatcgatatttccatccatcatcttcaattcgtaactatgaatatgtatggcacacacatacagatcc
aaaattaataaatccaccaggtagtttgaaacagaattctactccgatctagaacgaccgcccaaccagaccacatcatce
acaaccaagacaaaaaaaagcatgaaaagatgacccgacaaacaagtgcacggcatatattgaaataaaggaaaagggca
aaccaaaccctatgcaacgaaacaaaaaaaatcatgaaatcgatcccgtctgecggaacggctagagccatcccaggatte
cccaaagagaaacactggcaagttagcaatcagaacgtgtctgacgtacaggtcgcatccgtgtacgaacgctagcagcea
cggatctaacacaaacacggatctaacacaaacatgaacagaagtagaactaccgggccctaaccatggaccggaacgcc
gatctagagaaggtagagagggggggggggggaggacgagcggcgtaccttgaagcggaggtgccgacgggtggatttgg
gggagatctggttgtgtgtgtgtgcgctccgaacaacacgaggttggggaaagagggtgtggagggggtgtctatttatt
acggcgggcgaggaagggaaagcgaaggagcggtgggaaaggaatccceccecgtagectgeccggtgeccgtgagaggaggagga
ggccgcctgeccecgtgceccggcectcacgtcectgecgeteccgeccacgcaatttctggatgeccgacagecggagcaagtccaacggtyg
gagcggaactctcgagaggggtccagaggcagcgacagagatgccgtgeecgtectgettecgettggecccgacgecgacgetyg
ctggttcgctggttggtgtccgttagactcgtcgacggecgtttaacaggctggcattatctactcgaaacaagaaaaatg
tttccttagtttttttaatttcttaaagggtatttgtttaatttttagtcactttattttattctattttatatctaaat
tattaaataaaaaaactaaaatagagttttagttttcttaatttagaggctaaaatagaataaaatagatgtactaaaaa
aattagtctataaaaaccattaaccctaaaccctaaatggatgtactaataaaatggatgaagtattatataggtgaage
tatttgcaaaaaaaaaggagaacacatgcacactaaaaagataaaactgtagagtcctgttgtcaaaatactcaattgtc
ctttagaccatgtctaactgttcatttatatgattctctaaaacactgatattattgtagtactatagattatattattc
gtagagtaaagtttaaatatatgtataaagatagataaactgcacttcaaacaagtgtgacaaaaaaaatatgtggtaat
tttttataacttagacatgcaatgctcattatctctagagaggggcacgaccgggtcacgctgcactgcaggcatgcaag
cttgcactggccgtcgttttacaacgtcgtgactgggaaaaccctggecgttacccaacttaatcgecttgecagecacatcece
ccctttecgceccagectggecgtaatagcgaagaggcccgcaccgatcgeccecctteccaacagttgecgecagectgaatggecgaat
ggcgcctgatgcggtattttctecttacgcatctgtgecggtatttcacaccgecatatggtgcactctcagtacaatctge
tctgatgccgcatagttaagccagccccgacacccgccaacacccgctgacgegeecctgacgggettgtetgetecegge
atccgcttacagacaagctgtgaccgtctccgggagectgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcga
gacgaaagggcctcgtgatacgecctatttttataggttaatgtcatgataataatggtttcttagacgtcaggtggecact
tttcggggaaatgtgcgcggaacccecctatttgtttatttttctaaatacattcaaatatgtatccgectcatgagacaata
accctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgececttattcectttt
ttgcggcattttgccttecctgtttttgectcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgea
cgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgeccccgaagaacgttttccaatgat
gagcacttttaaagttctgctatgtggcgcggtattatccecgtattgacgccgggcaagagcaactecggtecgecgcatac
actattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaatta
tgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaac
cgcttttttgcacaacatgggggatcatgtaactcgecttgatcgttgggaaccggagctgaatgaagccataccaaacg
acgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctaget
tcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgecgetcecggececcttecggetggetyg
gtttattgctgataaatctggagccggtgagcgtgggtctcgeggtatcattgcagcactggggeccagatggtaagecct
cccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgec
tcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatt
taaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagegt
cagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgegegtaatctgectgecttgcaaacaaaaaaa
ccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactectttttccgaaggtaactggecttcagecagage
gcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgectacatacce
tcgctctgctaatcctgttaccagtggctgctgccagtggecgataagtecgtgtcecttaccgggttggactcaagacgatag
ttaccggataaggcgcagcggtcgggctgaacggggggttecgtgcacacageccagecttggagecgaacgacctacaccga
actgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaageg
gcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcectggtatctttatagtecctgtecgggtttcege
cacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagectatggaaaaacgccagcaacgecggcectt
tttacggttcctggccttttgectggecttttgectcacatgttectttecctgegttateccectgattectgtggataacecgta
ttaccgcctttgagtgagectgataccgectecgececgecagecgaacgaccgagegcagecgagtcagtgagecgaggaagecggaa
gagcgcccaatacgcaaaccgcctctceccececgegegttggecgattcattaatgcagetggcacgacaggttteccgactyg
gaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggectttacactttatgette
cggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgaattccga
tcgttcaaacatttggcaataaagtttcttaagattgaatcctgttgccggtcttgecgatgattatcatataatttctgt
tgaattacgttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccg
caattatacatttaatacgcgatagaaaacaaaatatagcgcgcaaactaggataaattatcgcgcgecggtgtcatctat
gttactagatcgatctcggtgacgggcaggaccggacggggcggtaccggcaggctgaagtccagectgeccagaaacccac
gtcatgccagttcccgtgcttgaageccggeccgeccgcagcatgeccgecggggggcatateccgagegectegtgecatgegea

Page 38
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cgctcgggtcgttgggcagecccgatgacagcgaccacgctcttgaagececctgtgecteccagggacttcagecaggtgggtyg
tagagcgtggagcccagtccecgtcececgectggtggcggggggagacgtacacggtcgactcggeccgteccagtecgtaggegtt
gcgtgceccttccaggggcccgegtaggcgatgeccggecgacctecgecgtceccacctcggecgacgagccagggatagegetecee
gcagacggacgaggtcgtccgtccactcctgecggttecctgecggectecggtacggaagttgaccgtgettgtctecgatgtag
tggttgacgatggtgcagaccgccggcatgtccgectecggtggcacggecggatgtecggeccgggegtegttectgggeteat
ggatccaagcttgcatgcctgcagtgcagcgtgacccggtecgtgeccctctctagagataatgagcattgecatgtctaag
ttataaaaaattaccacatattttttttgtcacacttgtttgaagtgcagtttatctatctttatacatatatttaaact
ttactctacgaataatataatctatagtactacaataatatcagtgttttagagaatcatataaatgaacagttagacat
ggtctaaaggacaattgagtattttgacaacaggactctacagttttatctttttagtgtgcatgtgttctcecttttttt
ttgcaaatagcttcacctatataatacttcatccattttattagtacatccatttagggtttagggttaatggtttttat
agactaatttttttagtacatctattttattctattttagcctctaaattaagaaaactaaaactctattttagtttttt
tatttaataatttagatataaaatagaataaaataaagtgactaaaaattaaacaaataccctttaagaaattaaaaaaa
ctaaggaaacatttttcttgtttcgagtagataatgccagecctgttaaacgccgtcgacgagtctaacggacaccaacca
gcgaaccagcagcgtcgcgtcgggccaagcgaagcagacggcacggcatctcectgtegetgectectggaccectectecgaga
gttccgctccaccgttggacttgcteccgectgteggecatccagaaattgecgtggcggagecggcagacgtgageccggcacgg
caggcggcctcecctectectctcacggcaccggcagectacgggggattecctttececcaccgetecttegetttececttecte
gcccgccgtaataaatagacaccccctceccacaccctcectttecccaacctegtgttgttcggagecgcacacacacacaacce
agatctcccccaaatccaccecgtcecggcaccteccgecttcaaggtacgecgetegtecteccecececececececcectetcectacctt
ctctagatcggcgttccggtccatggttagggecccggtagttctacttectgttcatgtttgtgttagatcecgtgtttgtyg
ttagatccgtgctgctagecgttecgtacacggatgcgacctgtacgtcagacacgttctgattgctaacttgeccagtgttt
ctctttggggaatcctgggatggctctageccgttccgcagacgggatcgatttcatgattttttttgtttegttgecatag
ggtttggtttgcccttttectttatttcaatatatgcecgtgcacttgtttgtecgggtcatecttttcatgettttttttgt
cttggttgtgatgatgtggtctggttgggcggtcgttctagatcggagtagaattctgtttcaaactacctggtggattt
attaattttggatctgtatgtgtgtgccatacatattcatagttacgaattgaagatgatggatggaaatatcgatctag
gataggtatacatgttgatgcgggttttactgatgcatatacagagatgctttttgttcgecttggttgtgatgatgtggt
gtggttgggcggtcgttcattcgttctagatcggagtagaatactgtttcaaactacctggtgtatttattaattttgga
actgtatgtgtgtgtcatacatcttcatagttacgagtttaagatggatggaaatatcgatctaggataggtatacatgt
tgatgtgggttttactgatgcatatacatgatggcatatgcagcatctattcatatgctctaaccttgagtacctatcta
ttataataaacaagtatgttttataattattttgatcttgatatacttggatgatggcatatgcagcagctatatgtgga
tttttttagccctgeccttcatacgctatttatttgettggtactgtttecttttgtcgatgectcaccectgttgtttggtgt
tacttctgcagggatccatgagcccagaacgacgcccggccgacatceccgecgtgeccaccgaggecggacatgeccggeggte
tgcaccatcgtcaaccactacatcgagacaagcacggtcaacttccgtaccgagccgcaggaaccgcaggagtggacgga
cgacctcgtccgtctgecgggagecgctatcecctggectecgtecgeccgaggtggacggcgaggtecgeccggecatcgectacgegg
gcccctggaaggcacgcaacgcectacgactggacggceccgagtcgaccgtgtacgtcteccececcgecaccagecggacggga
ctgggctccacgctctacacccacctgctgaagtccctggaggcacagggcttcaagagecgtggtecgetgtcateggget
gcccaacgacccgagcgtgcgcatgcacgaggecgecteggatatgecccecegeggecatgetgegggeggecggettcaage
acgggaactggcatgacgtgggtttctggcagctggacttcagecctgeccggtaccgecececgtecggtecctgececgtecacce
gagatctgatccgtcgacctgcagatcgttcaaacatttggcaataaagtttcttaagattgaatcctgttgeccggtett
gcgatgattatcatataatttctgttgaattacgttaagcatgtaataattaacatgtaatgcatgacgttatttatgag
atgggtttttatgattagagtcccgcaattatacatttaatacgcgatagaaaacaaaatatagcgcgcaaactaggata
aattatcgcgcgcggtgtcatctatgttactagatcggaattcgtaatcatggtcatagectgtttectgtgtgaaattgt
tatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagecctggggtgecctaatgagtgagctaact
cacattaattgcgttgcgctcactgcccgecttteccagtcgggaaacctgtegtgeccagetgcattaatgaatcggeccaac
gcgcggggagaggcggtttgegtattgggecgectcecttececgettectegetcactgactcegetgegeteggtegtteggetyg
cggcgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtg
agcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgectggegtttttccataggecteccgeccececctgacg
agcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggecgtttcccecctgga
agctccctcgtgegectctectgtteccgaccctgecgecttaccggatacctgtecgectttecteccttecgggaagegtgge
gctttctcatagctcacgctgtaggtatctcagttecggtgtaggtegttecgetccaagectgggectgtgtgcacgaaccce
ccgttcagcceccgaccgcectgegecttatceccggtaactatcgtcecttgagtccaacccggtaagacacgacttatcgecactyg
gcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggectaacta
cggctacactagaaggacagtatttggtatctgcgctctgectgaageccagttaccttcggaaaaagagttggtagetett
gatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatct
caagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgag
attatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaa
cttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgece
tgactccccgtcgtgtagataactacgatacgggagggcttaccatctggceccccagtgectgcaatgataccgecgagacce
acgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagecgcagaagtggtcecctgecaactttat
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ccgcctceccatccagtctattaattgttgeccgggaagctagagtaagtagttcgeccagttaatagtttgegcaacgttgtt
gccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagecteccggttcccaacgatcaaggecg
agttacatgatcccccatgttgtgcaaaaaagcggttagctceccttecggtectecgatecgttgtcagaagtaagttggecg
cagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgecttttctgtgact
ggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgecccggegtcaatacgggataa
taccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttac
cgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagegtttet
gggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcectt
cctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaata
aacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtctaagaaaccattattatcatgacattaacce
tataaaaataggcgtatcacgaggccctttcecgtctecgegegtttecggtgatgacggtgaaaacctctgacacatgcagcet
cccggagacggtcacagcttgtctgtaagecggatgccgggagcagacaagecccgtcagggecgegtcagegggtgttggeg
ggtgtcggggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatgecggtgtgaaataccgecac
agatgcgtaaggagaaaataccgcatcaggcgccattcgeccattcaggctgecgcaactgttgggaagggecgatcggtgeg
ggcctcttcgctattacgccagectggcgaaagggggatgtgctgcaaggcgattaagttgggtaacgccagggttttece
agtcacgacgttgtaaaacgacggccagtgcaagcttgcatgecctgcagtgcagecgtgacccggtecgtgececctectectag
agataatgagcattgcatgtctaagttataaaaaattaccacatattttttttgtcacacttgtttgaagtgcagtttat
ctatctttatacatatatttaaactttactctacgaataatataatctatagtactacaataatatcagtgttttagaga
atcatataaatgaacagttagacatggtctaaaggacaattgagtattttgacaacaggactctacagttttatcttttt
agtgtgcatgtgttctcctttttttttgcaaatagcttcacctatataatacttcatccattttattagtacatccattt
agggtttagggttaatggtttttatagactaatttttttagtacatctattttattctattttagcctctaaattaagaa
aactaaaactctattttagtttttttatttaataatttagatataaaatagaataaaataaagtgactaaaaattaaaca
aataccctttaagaaattaaaaaaactaaggaaacatttttcttgtttcgagtagataatgccagecctgttaaacgecgt
cgacgagtctaacggacaccaaccagcgaaccagcagcgtcgecgtcgggeccaagcgaagcagacggcacggcatectetgt
cgctgcctctggacccctctecgagagttcececgecteccaccgttggacttgetecgetgtecggecateccagaaattgegtggeg
gagcggcagacgtgagccggcacggcaggcggcectectectectcectcacggcaccggcagectacgggggattectttecee
accgctccttcecgetttcecttectecgececgecgtaataaatagacacccececcteccacaccctetttecccaacctegtgtt
gttcggagcgcacacacacacaaccagatctcccccaaatccaccecgtecggcacctecgettcaaggtacgecgetegte
ctcccececccecccecectectcectaccttetcectagatecggegttecggteccatggttagggeccggtagttctacttetgttea
tgtttgtgttagatccgtgtttgtgttagatccgtgectgctagegttecgtacacggatgecgacctgtacgtcagacacgt
tctgattgctaacttgccagtgtttctctttggggaatcctgggatggectctagececgtteccgcagacgggatcgatttcea
tgattttttttgtttcgttgcatagggtttggtttgecccttttecctttatttcaatatatgececgtgecacttgtttgtecgg
gtcatcttttcatgcttttttttgtcttggttgtgatgatgtggtctggttgggecggtcgttctagatcggagtagaatt
ctgtttcaaactacctggtggatttattaattttggatctgtatgtgtgtgccatacatattcatagttacgaattgaag
atgatggatggaaatatcgatctaggataggtatacatgttgatgcgggttttactgatgcatatacagagatgcttttt
gttcgcttggttgtgatgatgtggtgtggttgggcggtcgttcattcgttctagatcggagtagaatactgtttcaaact
acctggtgtatttattaattttggaactgtatgtgtgtgtcatacatcttcatagttacgagtttaagatggatggaaat
atcgatctaggataggtatacatgttgatgtgggttttactgatgcatatacatgatggcatatgcagcatctattcata
tgctctaaccttgagtacctatctattataataaacaagtatgttttataattattttgatcttgatatacttggatgat
ggcatatgcagcagctatatgtggatttttttagccctgecttcatacgctatttatttgettggtactgtttecttttgt
cgatgctcaccctgttgtttggtgttacttctgcaggtcgactctagaggatccatcgattaggaagtaaccatgagecc
agaacgacgcccggccgacatccgcececgtgeccaccgaggcggacatgecggecggtctgcaccatcgtcaaccactacatceg
agacaagcacggtcaacttccgtaccgageccgcaggaaccgcaggagtggacggacgacctegtececgtectgecgggagege
tatccctggctcgtcgeccgaggtggacggcgaggtecgeccggcatecgectacgecgggeccecctggaaggcacgcaacgecta
cgactggacggccgagtcgaccgtgtacgtctcccececcgecaccagecggacgggactgggectccacgetctacacccacce
tgctgaagtccctggaggcacagggcttcaagagegtggtecgetgtcatcgggetgeccaacgacccgagegtgegecatyg
cacgaggcgctcggatatgccccececgecggcatgectgecgggeggecggcttcaagcacgggaactggcatgacgtgggttt
ctggcagctggacttcagcctgceccggtaccgeccecgtececggtectgececgtcaccgagatctgatececgtecgacctgecaga
tcgttcaaacatttggcaataaagtttcttaagattgaatcctgttgeccggtcttgecgatgattatcatataatttctgt
tgaattacgttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccg
caattatacatttaatacgcgatagaaaacaaaatatagcgcgcaaactaggataaattatcgcgcgecggtgtcatctat
gttactagatcggaattcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgectcacaattccacacaaca
tacgagccggaagcataaagtgtaaagcctggggtgecctaatgagtgagctaactcacattaattgegttgegetcactyg
cccgctttccagtcgggaaacctgtcgtgeccagetgecattaatgaatcggeccaacgecgcggggagaggecggtttgegtat
tgggcgctcttccgecttectegetcactgactegetgegetecggtegttecggetgeggecgageggtatcagetcactcaa
aggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccagg
aaccgtaaaaaggccgcgttgctggegtttttceccataggcteccgeeccecectgacgagcatcacaaaaatcgacgectcaag
tcagaggtggcgaaacccgacaggactataaagataccaggcgtttcccecctggaagectececctegtgegetectectgtte
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cgaccctgccgcttaccggatacctgtcececgectttectececttcgggaagecgtggegetttectcatagetcacgetgtagg
tatctcagttcggtgtaggtcgttcgctccaagectgggectgtgtgcacgaaccccececgttcageccgaccgetgegectt
atccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcageccactggtaacaggatta
gcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtattt
ggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagectcttgatccggcaaacaaaccaccgectgg
tagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttcta
cggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctag
atccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgctt
aatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgecctgactcceccgtegtgtagataacta
cgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcea
gcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttateccgectceccateccagtectattaattyg
ttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgeccattgectacaggcatecgtggtgt
cacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatccecccatgttgtge
aaaaaagcggttagctccttcggtcctceccgatecgttgtcagaagtaagttggeccgcagtgttatcactcatggttatgge
agcactgcataattctcttactgtcatgccatccgtaagatgecttttctgtgactggtgagtactcaaccaagtcattcect
gagaatagtgtatgcggcgaccgagttgctcttgcccggecgtcaatacgggataataccgecgeccacatagcagaacttta
aaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgta
acccactcgtgcacccaactgatcttcagcatcttttactttcaccagecgtttctgggtgagcaaaaacaggaaggcaaa
atgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcecctttttcaatattattgaagecatt
tatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatt
tccccgaaaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgagge
cctttcgtctecgecgegtttecggtgatgacggtgaaaacctctgacacatgcagectcccggagacggtcacagettgtetg
taagcggatgccgggagcagacaagcccgtcagggecgegtcagecgggtgttggecgggtgtcggggetggettaactatge
ggcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgca
tcaggcgccattcgccattcaggctgecgcaactgttgggaagggcgatcggtgecgggectecttegetattacgeccagetyg
gcgaaagggggatgtgctgcaaggcgattaagttgggtaacgccagggttttecccagtcacgacgttgtaaaacgacgge
cagtgc
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Appendix 1 — Figure 1 -Wheat IND-00412-7 short and long inserts No CBI

T35s (i)

prGbii-1 (i) prGbii-1 (i) pBR322 o] prGbii-1 (i)

pBR322 ori (i)

prUbiI-1 (i

) (prubi-1 (i) (Wheat Chr 2D

HB4_Wheat_Short_Insert

(@AnUbi-1 ()

pBR322 ofi

pBR322 ori Wheat Chr2D

HB4_Wheat_Long_Insert

Figure 1. Wheat IND-00412-7 short insert (upper panel) and long insert (bottom panel). The different genetic elements listed in Table 1 are shown in
different colors: HaHB4 in red, bar in bright green, Ubi-1 promoter (prUbi-1) in dark blue, Exon Ubi-1 (Ex Ubi-1) in light blue, Intron Ubi-1 (In Ubi-1) in
blue, tnos in black, bla in orange, prGbl1-1 in brown, gus in violet, T35s in pink, pBR322 ori in white. Arrows represent the directionality (5> 3’) of the
genetic elements. Completeness was determined by sequence comparison with the corresponding genetic element in the transformation vector (for
HaHBA4, bar, prUbi-1, Ex Ubi-1, In Ubi-1, tnos, bla and pBR322 ori), or sequences deposited in NCBI (for T35s, gus and prGbll-1). Those elements
lacking a full match with their comparators are indicated as incomplete (i). The functional genetic elements that allow gene expression are highlighted
with a red rectangle.

Page 42



No CBI

References

Altpeter F, Baisakh N, Beachy R, Bock R, Capell T et al (2005). Particle bombardment
and the genetic enhancement of crops: myths and realities. Mol. Breed., 15: 305-327.

Batista R, Saibo N, Lourenco T and Oliveira MM (2008). Microarray analyses reveal that
plant mutagenesis may induce more transcriptomic changes than transgene insertion.
Proc. Natl. Acad. Sci., 105: 3640-3645.

Christensen AH, Sharrock RA and Quail PH (1992). Maize polyubiquitin genes: structure,
thermal perturbation of expression and transcript splicing, and promoter activity following
transfer to protoplasts by electroporation. Plant Mol. Biol., 18: 675-89.

Christensen AH and Quail PH (1996). Ubiquitin promoter-based vectors for high-level
expression of selectable and/or screenable marker genes in monocotyledonous plants.
Transgenic Res., 5(4): 213-218.

Depicker A, Stachel S, Dhaese P, Zambryski P and Goodman HM (1982). Nopaline
synthase: transcript mapping and DNA sequence. J. Mol. Appl. Genet., 1: 561-573.

Dezar CA, Gago GM, Gonzalez DH and Chan RL (2005). Hahb-4, a sunflower
homeoboxleucine zipper gene, confers drought tolerance to Arabidopsis thaliana plants.
Transgenic Res., 14: 429-440.

Doebley JF, Gaut BS and Smith BD (2006). The Molecular Genetics of Crop
Domestication. Cell, 127: 1309-1321.

Dolezel J, Binarova P and Lucretti S (1989). Analysis of nuclear DNA content in plant cells
by flow cytometry. Biol. Plant 31: 113-120.

Flint-Garcia SA (2013). Genetics and Consequences of Crop Domestication. J. Agric.
Food Chem., 61: 8267-8276.

Gago GM, Almoguera C, Jordano J, Gonzalez DH and Chan RL (2002). Hahb-4, a
homeobox-leucine zipper gene potentially involved in ABA-dependent responses to water
stress in sunflower. Plant Cell Environ., 25:633-640.

Gonzalez FG, Capella M, Ribichich KF, Curin F, Giacomelli JI, Ayala F, Watson G, Otegui
ME, Chan RL (2019) Field-grown transgenic wheat expressing the sunflower gene HaHB4
significantly outyields the wild type, J. Exp. Bot. 70: 1669-1681.

ltam M, Mega R, Tadano S, Abdelrahman M, Matsunaga S, Yamasaki Y, Akashi K and
Tsujimoto H (2020). Metabolic and physiological responses to progressive drought stress
in bread wheat. Sci Rep 10, 17189.

Jaccoud D, Peng K, Feinstein D and Kilian A (2001). Diversity Arrays: a solid state
technology for sequence information independent genotyping. Nucleic Acids Res., 29 (4):
e25.

Jefferson R, Kavanagh T and Bevan M (1987). GUS fusions: beta-glucuronidase as a
sensitive and versatile gene fusion marker in higher plants. EMBO J., 6(13): 3901-3907.

Koenig D, Jiménez-Gomez JM, Kimura S, Fulop D, Chitwood D, Headland LR et al.
(2013). Comparative transcriptomics reveals patterns of selection in domesticated and
wild tomato. Proc. Natl. Acad. Sci., 110(28): E2655-E2662

Page 43



No CBI

Lenser T and Theil3en G (2013). Conservation of fruit dehiscence pathways between
Lepidium campestre and Arabidopsis thaliana sheds light on the regulation of
INDEHISCENT. Plant J., 76: 545-556.

Mahmoud M, Zywicki M, Twardowski T and Karlowski W M (2019). Efficiency of PacBio
long read correction by 2nd generation lllumina sequencing. Genomics, 111(1), 43—49.

Manavella PA, Arce AL, Dezar CA, Bitton F, Renou JP, Crespi M and Chan RL (2006).
Crosstalk Between Ethylene and Drought Signaling Pathways is Mediated by the
Sunflower Hahb-4 Transcription Factor. Plant J., 48: 125-137.

Manavella PA, Dezar CA, Ariel FD, Drincovich MF and Chan RL (2008a). The sunflower
HD Zip transcription factor HAHB4 is up regulated in darkness acting as a repressor of
photosynthesis related genes transcription. J. Exp. Bot., 59: 3143-3155.

Manavella PA, Dezar CA, Bonaventure G, Baldwin IT and Chan RL (2008b). HAHB4, a
sunflower HD-Zip protein, integrates signals from the jasmonic acid and ethylene
pathways during wounding and biotic stress responses. Plant J., 56: 376-388.

Mayer KF, Rogers J, Dolezel J, Pozniak C, Eversole K, Feuillet C et al (2014). A
chromosome based draft sequence of the hexaploid bread wheat (Triticum aestivum)
genome. Science, 345(6194): 1251788.

Norrander J, Kempe T and Messing J (1983). Construction of improved M13 vectors using
oligodeoxynucleotide-directed mutagenesis. Gene. 26(1):101-6.

Olesen I, Hasman H and Aarestrup FM (2004). Prevalence of beta-lactamases among
ampicillin-resistant Escherichia coli and Salmonella isolated from food animals in
Denmark. Microb. Drug Resist., 10 (4): 334-340.

Sanfacon H, Brodmann P and Hohn T (1991). A dissection of the cauliflower mosaic virus
polyadenylation signal. Genes Dev. Jan 5(1):141-9.

Sang T (2009). Genes and Mutations Underlying Domestication Transitions in Grasses.
Plant Physiol., 149: 63-70.

SASA (2014). Scotish Wheat Variety Database. Updated 2017. Scottish Agriculture
Science and Advice - SASA. Cambridge Plant Breeders Ltd.
http://wheat.agricrops.org/display description.php?variety name=Cadenza.

Simkova H, Svensson J, Condamine P, Hfibova E, Suchankova P, Bhat P, Bartos, Safar
J, Close J and Dolezel J (2008) Coupling amplified DNA from flow-sorted chromosomes
to high-density SNP mapping in barley. BMC Genomics, 9: 294-302.

Shutov AD, Kakhovskaya |IA, Braun H, Baumlein H and Miintz K (1995). Legumin-like and
vicilin-like seed storage proteins: Evidence for a common single-domain ancestral gene.
J Mol Evol 41, 1057-10609.

Suchankova P, Kubaldkova M, Kovarova P, Bartos J, Cihalikova J, Molnar-Lag M, Endo
TR and Dolezel J (2006). Dissection of the nuclear genome of barley by chromosome flow
sorting. Theor. Appl. Genet., 113: 651-659.

Thompson CJ, Rao Mowva N, Tizard R, Crameri R, Davies JE, Lauwereys M and
Botterman J (1987). Characterization of the herbicide-resistance gene bar from
Streptomyces hygroscopicus. EMBO J., 6(9): 2519-2523.

Page 44


http://wheat.agricrops.org/display_description.php?variety_name=Cadenza

No CBI

US Patent US 9,035,132 B2 (2015). Modified Helianthus annuus transcription factor
improves yield.

USDA (2019). Petition for Determination of Non-Regulated Status for The New Plant
Variety Soybean (IND-00410-5) Intended for Environmental Release and Food and Feed
Use.

https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/permits-notifications-
petitions/petitions/petition-status

Vasil V, Srivastava V, Castillo AM, Fromm ME and Vasil IK (1993). Rapid production of
transgenic wheat plants by direct bombardment of cultured immature embryos.
Bio/Technology, 11: 1553-1558.

Vrana J, Kubaldkova M, Simkova H, Cihalikova J, Lysak MA, Dolezel J (2000). Flow
sorting of mitotic chromosomes in common wheat (Triticum aestivum L.). Genetics,
156:2033-2041.

Yanisch Perron C, Vieira J and Messing J (1985). Improved M13 phage cloning vectors
and host strains: nucleotide sequencing of the M13mp18 and pUC9 vectors. Gene, 33:
103-119

Yue H, Shu D, Wang M, Xing G, Zhan H, Du X, Song W, and Nie X (2018). Genome-Wide
Identification and Expression Analysis of the HD-Zip Gene Family in Wheat (Triticum
aestivum L.). Genes (Basel). Feb 1;9(2):70.

Page 45


https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/permits-notifications-petitions/petitions/petition-status
https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/permits-notifications-petitions/petitions/petition-status

	22-199-01rsr_a2 cover sheet
	22-199-01rsr_a1 (2) minus cover sheet



