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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 (Doležel et al., 1989; Vrána et al., 2000; 

Suchánková et al., 2006; Šimková et al., 2008) and prepared for NGS. The sequencing 

strategy consisted of the combination of Illumina HiSeq (Illumina 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 Illumina 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 Theißen, 2013; Koenig et al., 2013; Flint-García, 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 HaHB4v 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 CO2 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 (González 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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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 
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Short insert  

bla (i) 
Escherichia 

coli 
183 1-183 R AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

bla (i) 
Escherichia 

coli 
98 184-281 R AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

T35s (i) 
Cauliflower 

Mosaic Virus 
148 282-429 F 

NC_001497.2 

LC482137.1 

Cauliflower Mosaic Virus 

terminator sequence 
NAa Sanfaçon et al. 1991  

Intervening sequence 
Synthetic 

sequence# 263 430 - 692 NA 
L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Promoter Ubi-1 (c) Zea mays 898 693-1590 F S94464.1 Ubi-1 gene promoter NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Exon Ubi-1 (c) Zea mays 83 1591-1673 F S94464.1 
Ubi-1 gene 5' untranslated 

exon 
NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Intron Ubi-1 (i) Zea mays 362 1674-2035 F S94464.1 Ubi-1 gene first intron NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996, Vasil et al., 1993 

 

bla (i) 
Escherichia 

coli 
522 2036-2557 F AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  
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c: complete copy  

i: incomplete copy 

*: last 3 nucleotides missing 

F: forward, R: reverse, as indicated from left to right in Figure 1 
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a: unintended element, not expressed 
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

gus (i) 
Escherichia 

coli 
68 2558-2625 F S69414.1 β-D-glucuronidase enzyme NAa Jefferson et al, 1987  

Intron Ubi-1 (i) Zea mays 496 2626-3121 R S94464.1 Ubi-1 gene first intron NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996, Vasil et al., 1993 

 

Promoter Ubi-1 (i) Zea mays 185 3122-3306 R S94464.1 Ubi-1 gene promoter NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Intervening sequence 
Synthetic 

sequence# 
528 3307-3834 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

bla (c) 
Escherichia 

coli 
931 3835-4765 R AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

Intervening sequence 
Synthetic 

sequence#  
198 4766-4963 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Promoter Gbl1-1 (i) 
Triticum 

aestivum 
545 4964-5508 F M81719.1 Gbl1 gene promoter NAa Shutov et al., 1995  

gus (i) 
Escherichia 

coli 
525 5509-6033 F S69414.1 β-D-glucuronidase enzyme NAa Jefferson et al, 1987  

bla (c) 
Escherichia 

coli 
931 6034-6964 R AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Intervening sequence 
Synthetic 

sequence#  
527 6965-7491 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Promoter Ubi-1 (i) Zea mays 690 7492-8181 F S94464.1 Ubi-1 gene promoter NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Promoter Gbl1-1 (i) 
Triticum 

aestivum 
592 8182-8773 F M81719.1 Gbl1 gene promoter NAa Shutov et al., 1995  

gus (i) 
Escherichia 

coli 
328 8774-9101 R S69414.1 β -D-glucuronidase enzyme NAa Jefferson et al, 1987  

bla (i) 
Escherichia 

coli 
245 9102-9346 R AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

Intervening sequence 
Synthetic 

sequence#  
155 9348-9502 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

pBR322 origin (c) 
Escherichia 

coli 
620 9503-10122 NA J01749.1 Plasmid replication origin NAa 

Yanisch Perron et 

al.,1985 
 

Intervening sequence 
Synthetic 

sequence#  
403 10123-10525 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Tnos (c) 
Agrobacterium 

tumefaciens 
253 10526-10778 R V00087.1 

Nopaline synthase gene 

Terminator sequence 
NAb Depicker et al., 1982 
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*: last 3 nucleotides missing 
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Intervening sequence 
Synthetic 

sequence 
14 10779-10792 NA NA 

DNA sequence 

used for cloning 
NAb -  

bar (c) 
Streptomyces 

hygroscopicus 
552 10793-11344 R X17220.1 

Gene coding for the 

enzyme phosphinothricin 

N-acetyl transferase (PAT) 

NAb Thompson et al., 1987  

Intervening sequence 
Synthetic 

sequence#  
6 11345-11350 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Promoter Gbl1-1 (i) 
Triticum 

aestivum 
76 11351-11426 F M81719.1 Gbl1 gene promoter NAa Shutov et al., 1995  

pBR322 origin (i) 
Escherichia 

coli 
234 11427-11660 NA J01749.1 Plasmid replication origin NAa 

Yanisch Perron et 

al.,1985 
 

Intervening sequence 
Synthetic 

sequence#  
154 11661-11814 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

bla (c) 
Escherichia 

coli 
931 11815-12745 R AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

Intervening sequence 
Synthetic 

sequence#  
527 12746-13272 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Promoter Ubi-1(c) Zea mays 898 13273-14170 F S94464.1 Ubi-1 gene promoter NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 
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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 
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Exon Ubi-1 (c) Zea mays 83 14171-14253 F S94464.1 
Ubi-1 gene 5' untranslated 

exon 
NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Intron Ubi-1 (i) Zea mays 414 14254-14667 F S94464.1 Ubi-1 gene first intron NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996, Vasil et al., 1993 

 

Intervening sequence 
Synthetic 

sequence  
22 14668-14689 NA NA 

DNA sequence used for 

cloning 
NAb -  

Tnos (c) 
Agrobacterium 

tumefaciens 
253 14690-14942 R V00087.1 

Nopaline synthase gene 

Terminator sequence 
NAb Depicker et al., 1982  

HaHB4v (c) 
Helianthus 

annuus 
531 14943-15492 R AF339748.1 

Sequence coding for the 

transcription factor 

HAHB4v. 

NAb 
Dezar et al., 2005; 

Manavella et al., 2006 
 

Intervening sequence 
Synthetic 

sequence  
14 15493-15506 NA NA 

DNA sequence used for 

cloning 
NAa -  

Intron Ubi-1 (i) Zea mays 616 15508-16122 R S94464.1 Ubi-1 gene first intron NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996, Vasil et al., 1993 

 

Intervening sequence 
Synthetic 

sequence#  
383 16123-16505 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  
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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 
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

pBR322 origin (c) 
Escherichia 

coli 
620 16506-17125 NA J01749.1 Plasmid replication origin NAa 

Yanisch Perron et 

al.,1985 
 

Intervening sequence 
Synthetic 

sequence#  
36 17126-17161 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Intervening sequence 
Synthetic 

sequence#  
156 17162-17317 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

bla (c) 
Escherichia 

coli 
931 17318-18248 R AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

Intervening sequence 
Synthetic 

sequence#  
528 18249-18776 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Promoter Ubi-1 (i) Zea mays 822 18777-19598 F S94464.1 Ubi-1 gene promoter NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Long insert  

bla (i) 
Escherichia 

coli 
193 1-193 R AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

Intervening sequence 
Synthetic 

sequence#  
528 194-721 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  
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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 
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Promoter Ubi-1 (c) Zea mays 898 722-1619 F S94464.1 Ubi-1 gene promoter NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Exon Ubi-1 (c) Zea mays 83 1620-1702 F S94464.1 
Ubi-1 gene 5' untranslated 

exon 
NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Intron Ubi-1 (i) Zea mays 174 1703-1876 F S94464.1 Ubi-1 gene first intron NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996, Vasil et al., 1993 

 

HaHB4v (i) 
Helianthus 

annuus 
414 1877-2290 R AF339748.1 

Sequence coding for the 

transcription factor 

HAHB4v. 

NAb 
Dezar et al., 2005; 

Manavella et al., 2006 
 

Intron Ubi-1 (i) Zea mays 600 2320-2919 R S94464.1 Ubi-1 gene first intron NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996, Vasil et al., 1993 

 

Intervening sequence 
Synthetic 

sequence#  
403 2920-3323 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

pBR322 origin (c) 
Escherichia 

coli 
620 3324-3944 NA J01749.1 Plasmid replication origin NAa 

Yanisch Perron et 

al.,1985 
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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 
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Page 14 
 

Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Intervening sequence 
Synthetic 

sequence#  
154 3945-4098 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

bla (c) 
Escherichia 

coli 
931 4099-5029 F AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

Intervening sequence 
Synthetic 

sequence#  
156 5030-5185 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Tnos (c) 
Agrobacterium 

tumefaciens 
253 5186-5438 F V00087.1 

Nopaline synthase gene 

Terminator sequence 
NAb Depicker et al., 1982  

Intervening sequence 
Synthetic 

sequence  
6 5439-5444 NA NA 

DNA sequence used for 

cloning 
NAb -  

bar (c*) 
Streptomyces 

hygroscopicus 
549 5445-5993 F X17220.1 

Gene coding for the 

enzyme phosphinothricin 

N-acetyl transferase (PAT) 

NAb Thompson et al., 1987  

Tnos (c) 
Agrobacterium 

tumefaciens 
253 5994-6246 F V00087.1 

Nopaline synthase gene 

Terminator sequence 
NAb Depicker et al., 1982 

 

 

Intervening sequence 
Synthetic 

sequence#  
403 6247-6649 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

pBR322 origin (c) 
Escherichia 

coli 
620 6650-7269 NA J01749.1 Plasmid replication origin NAa 

Yanisch Perron et 

al.,1985 
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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 GOIs  
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Intervening sequence 
Synthetic 

sequence#  
154 7270-7423 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

bla (c) 
Escherichia 

coli 
931 7424-8354 R AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

Intervening sequence 
Synthetic 

sequence#  
527 8355-8881 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Promoter Ubi-1 (c) Zea mays 898 8882-9779 F S94464.1 Ubi-1 gene promoter 

Promoter 

sequence for 

bar expression 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Exon Ubi-1 (c) Zea mays 83 9780-9862 F S94464.1 
Ubi-1 gene 5' untranslated 

exon 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Intervening sequence 
Synthetic 

sequence  
14 9863-9878 NA NA 

DNA sequence used for 

cloning 
-  

Intron Ubi-1 (c) Zea mays 1010 9877-10886 F S94464.1 Ubi-1 gene first intron 

Christensen et al., 1992; 

Christensen and Quail, 

1996, Vasil et al., 1993 

 



Appendix 1         No CBI  

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 GOIs  
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Intervening sequence 
Synthetic 

sequence 
6 10887-10892 NA NA 

DNA sequence used for 

cloning 
 -  

bar (c*) 
Streptomyces 

hygroscopicus 
549 10893-11441 F 

X17220.1 

P16426 

Gene coding for the 

enzyme phosphinothricin 

N-acetyl transferase (PAT) 

Sequence 

coding for 

PAT which 

confers 

glufosinate 

tolerance 

Thompson et al., 1987  

Tnos (c) 
Agrobacterium 

tumefaciens 
253 11442-11694 F V00087.1 

Nopaline synthase gene 

Terminator sequence 

Transcriptional 

terminator of 

bar gene 

Depicker et al., 1982 

 

 

bla (i) 
Escherichia 

coli 
549 11695-12243 R AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

Intervening sequence 
Synthetic 

sequence#  
598 12244-12841 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Promoter Ubi-1 (i) Zea mays 608 12842-13449 F S94464.1 Ubi-1 gene promoter NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Promoter Gbl1-1 (i) 
Triticum 

aestivum 
308 13450-13757 F M81719.1 Gbl1 gene promoter NAa Shutov et al., 1995  



Appendix 1         No CBI  

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 GOIs  
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Intervening sequence 
Synthetic 

sequence#  
6 13758-13763 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

gus (i) 
Escherichia 

coli 
1197 13764-14960 F S69414.1 β -D-glucuronidase enzyme NAa Jefferson et al, 1987  

Promoter Gbl1-1 (i) 
Triticum 

aestivum 
535 14961-15495 R M81719.1 Gbl1 gene promoter NAa Shutov et al., 1995  

pBR322 origin (i) 
Escherichia 

coli 
43 15498-15540 NA J01749.1 Plasmid replication origin NAa 

Yanisch Perron et 

al.,1985 
 

Intervening sequence 
Synthetic 

sequence#  
156 15541-15696 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

bla (c) 
Escherichia 

coli 
931 15697-16627 R AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

Intervening sequence 
Synthetic 

sequence#  
528 16628-17155 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Promoter Ubi-1 (i) Zea mays 190 17156-17345 F S94464.1 Ubi-1 gene promoter NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Intron Ubi-1 (c) Zea mays 1010 17346-18355 F S94464.1 Ubi-1 gene first intron NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996, Vasil et al., 1993 

 



Appendix 1         No CBI  

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 GOIs  
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Intervening sequence 
Synthetic 

sequence#  
40 18356-18395 NA NA 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

bar (c*) 
Streptomyces 

hygroscopicus 
549 18396-18944 F X17220.1 

Gene coding for the 

enzyme phosphinothricin 

N-acetyl transferase (PAT) 

NAb Thompson et al., 1987  

Intron Ubi-1 (i) Zea mays 815 18945-19759 R S94464.1 Ubi-1 gene first intron NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996, Vasil et al., 1993 

 

Exon Ubi-1 (c) Zea mays 83 19760-19842 R S94464.1 
Ubi-1 gene 5' untranslated 

exon 
NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Promoter Ubi-1 (c) Zea mays 898 19843-20740 R S94464.1 Ubi-1 gene promoter NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Intervening sequence 
Synthetic 

sequence#  
527 20741-21267 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

bla (c) 
Escherichia 

coli 
931 21268-22198 F AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

Intervening sequence 
Synthetic 

sequence#  
154 22199-22352 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  



Appendix 1         No CBI  

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 GOIs  
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

pBR322 origin (c) 
Escherichia 

coli 
620 22353-22972 NA J01749.1 Plasmid replication origin NAa 

Yanisch Perron et 

al.,1985 
 

Intervening sequence 
Synthetic 

sequence#  
338 22973-23310 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Promoter Ubi-1 (c) Zea mays 898 23311-24208 F S94464.1 Ubi-1 gene promoter 

Promoter 

sequence for 

HaHB4v 

expression 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Intron Ubi-1 (i) Zea mays 333 24209-24541 F S94464.1 Ubi-1 gene first intron 

Christensen et al., 1992; 

Christensen and Quail, 

1996, Vasil et al., 1993 

 

Intervening sequence 
Synthetic 

sequence  
6 24542-24547 NA NA 

DNA sequence used for 

cloning 
-  

HaHB4v (c*) 
Helianthus 

annuus 
531 24548-25078 F 

AF339748.1 

AAA63768.2 

Sequence coding for the 

transcription factor 

HAHB4v, a variant with a 

4 amino acid deletion and 3 

substitutions (US Patent 

9,035,132 B2, 2015). 

Sequence 

coding for the 

transcription 

factor 

HAHB4v. Its 

expression 

confers 

drought 

tolerance 

 

 

Dezar et al., 2005; 

Manavella et al., 2006 

Gonzalez et al., 2019 

  

 



Appendix 1         No CBI  

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 GOIs  
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Tnos (c) 
Agrobacterium 

tumefaciens 
253 25079-25331 F V00087.1 

Nopaline synthase gene 

Terminator sequence 

Transcriptional 

terminator of 

HaHB4v gene 

Depicker et al., 1982 

 

 

Intervening sequence 
Synthetic 

sequence#  
403 25332-25734 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

pBR322 origin (c) 
Escherichia 

coli 
620 25735-26354 NA J01749.1 Plasmid replication origin NAa 

Yanisch Perron et 

al.,1985 
 

Intervening sequence 
Synthetic 

sequence#  
154 26355-26508 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

bla (i) 
Escherichia 

coli 
357 26509-26865 F AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

Intervening sequence 
Synthetic 

sequence#  
156 26866-27021 NA NA 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

pBR322 origin (c) 
Escherichia 

coli 
620 27022-27641 NA J01749.1 Plasmid replication origin NAa 

Yanisch Perron et 

al.,1985 
 

Intervening sequence 
Synthetic 

sequence#  
119 27642-27760 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Promoter Gbl1-1 (i) 
Triticum 

aestivum 
650 27761-28410 R M81719.1 Gbl1 gene promoter NAa Shutov et al., 1995  



Appendix 1         No CBI  

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 GOIs  
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Promoter Ubi-1 (i) Zea mays 326 28411-28736 R S94464.1 Ubi-1 gene promoter NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Intervening sequence 
Synthetic 

sequence#  
528 28737-29264 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

bla (i) 
Escherichia 

coli 
748 29265-30012 R AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

bar (i) 
Streptomyces 

hygroscopicus 
356 30013-30368 R X17220.1 

Gene coding for the 

enzyme phosphinothricin 

N-acetyl transferase (PAT) 

NAb Thompson et al., 1987  

Promoter Ubi-1 (i) Zea mays 350 30369-30718 R S94464.1 Ubi-1 gene promoter NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Intron Ubi-1 (c) Zea mays 1010 30719-31728 R S94464.1 Ubi-1 gene first intron NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996, Vasil et al., 1993 

 

Intervening sequence 
Synthetic 

sequence 
14 31729-31742 NA NA 

DNA sequence used for 

cloning 
NAb -  



Appendix 1         No CBI  

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 GOIs  
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Exon Ubi-1 (c) Zea mays 83 31743-31825 R S94464.1 
Ubi-1 gene 5' untranslated 

exon 
NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Promoter Ubi-1 (c) Zea mays 898 31826-32723 R S94464.1 Ubi-1 gene promoter NAb 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Intervening sequence 
Synthetic 

sequence#  
527 32724-33250 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

bla (c) 
Escherichia 

coli 
931 33251-34181 F AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

Intervening sequence 
Synthetic 

sequence#  
154 34182-34335 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

pBR322 origin (c) 
Escherichia 

coli 
620 34336-34955 NA J01749.1 Plasmid replication origin NAa 

Yanisch Perron et 

al.,1985 
 

Intervening sequence 
Synthetic 

sequence#  
403 34956-35358 NA NA 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

Tnos (c) 
Agrobacterium 

tumefaciens 
253 35359-35611 F V00087.1 

Nopaline synthase gene 

Terminator sequence 
NAb Depicker et al., 1982  



Appendix 1         No CBI  

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 GOIs  
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

bar (c*) 
Streptomyces 

hygroscopicus 
549 35612-36160 R X17220.1 

Gene coding for the 

enzyme phosphinothricin 

N-acetyl transferase (PAT) 

NAb Thompson et al., 1987  

Intervening sequence 
Synthetic 

sequence 
6 36161-36166 NA NA 

DNA sequence used for 

cloning 
NAb -  

Promoter Ubi-1 (c) Zea mays 898 36167-37064 F S94464.1 Ubi-1 gene promoter 

Promoter 

sequence for 

bar expression 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Exon Ubi-1 (c) Zea mays 83 37065-37147 F S94464.1 
Ubi-1 gene 5' untranslated 

exon 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Intervening sequence 
Synthetic 

sequence  
14 37148-37161 NA NA 

DNA sequence used for 

cloning 
-  

Intron Ubi-1 (c) Zea mays 1010 37162-38171 F S94464.1 Ubi-1 gene first intron 

Christensen et al., 1992; 

Christensen and Quail, 

1996, Vasil et al., 1993 

 

Intervening sequence 
Synthetic 

sequence  
6 38172-38177 NA NA 

DNA sequence used for 

cloning 
Norrander et al.,1983  



Appendix 1         No CBI  

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 GOIs  
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

bar (c) 
Streptomyces 

hygroscopicus 
552 38178-38729 F 

X17220.1 

P16426 

Gene coding for the 

enzyme phosphinothricin 

N-acetyl transferase (PAT) 

Gene coding 

for PAT which 

confers 

glufosinate 

tolerance 

Thompson et al., 1987  

Intervening sequence 
Synthetic 

sequence  
14 38729-38743 NA NA 

DNA sequence used for 

cloning 
NAb -  

Tnos (c) 
Agrobacterium 

tumefaciens 
253 38744-38996 F V00087.1 

Nopaline synthase gene 

Terminator sequence 

Transcriptional 

terminator of 

bar gene 

Depicker et al., 1982  

Intervening sequence 
Synthetic 

sequence#  
403 38997-39399 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

pBR322 origin (c) 
Escherichia 

coli 
620 39400-40019 NA J01749.1 Plasmid replication origin NAa 

Yanisch Perron et 

al.,1985 
 

Intervening sequence 
Synthetic 

sequence#  
154 40020-40173 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

bla (c) 
Escherichia 

coli 
931 40174-41104 R AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

Intervening sequence 
Synthetic 

sequence#  
527 41105-41631 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  



Appendix 1         No CBI  

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 GOIs  
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Promoter Ubi-1 (c) Zea mays 898 41632-42529 F S94464.1 Ubi-1 gene promoter 

Promoter 

sequence for 

bar expression 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Exon Ubi-1 (c) Zea mays 83 42530-42612 F S94464.1 
Ubi-1 gene 5' untranslated 

exon 

Christensen et al., 1992; 

Christensen and Quail, 

1996 

 

Intervening sequence 
Synthetic 

sequence 
14 42613-42626 NA NA 

DNA sequence used for 

cloning 
-  

Intron Ubi-1 (c) Zea mays 1010 42627-43636 F S94464.1 Ubi-1 gene first intron 

Christensen et al., 1992; 

Christensen and Quail, 

1996, Vasil et al., 1993 

 

Intervening sequence 
Synthetic 

sequence  
36 43637-43672 NA NA 

DNA sequence used for 

cloning 
-  

bar (c) 
Streptomyces 

hygroscopicus 
552 43673-44224 F 

X17220.1 

P16426 

Gene coding for the 

enzyme phosphinothricin 

N-acetyl transferase (PAT) 

Gene coding 

for PAT which 

confers 

glufosinate 

tolerance 

Thompson et al., 1987  

Intervening sequence 
Synthetic 

sequence 
14 44225-44238 NA NA 

DNA sequence used for 

cloning 
NAb -  



Appendix 1         No CBI  

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 GOIs  
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Table 1. Annotation of the genetic elements present in the Short and Long Inserts of IND-ØØ412-7 wheat event 

Genetic element 

Construct 

component 

donor 

Size 

(bp) 

Nucleotide 

position 
Orientation Accession Description 

Function of 

the inserted 

material 

References 
 

Tnos (c) 
Agrobacterium 

tumefaciens 
253 44239-44491 F V00087.1 

Nopaline synthase gene 

Terminator sequence 

Transcriptional 

terminator of 

bar gene 

Depicker et al., 1982  

Intervening sequence 
Synthetic 

sequence#  
403 44492-44894 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

pBR322 origin (c) 
Escherichia 

coli 
620 44895-45514 NA J01749.1 Plasmid replication origin NAa 

Yanisch Perron et 

al.,1985 
 

Intervening sequence 
Synthetic 

sequence#  
154 44515-45668 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  

bla (c) 
Escherichia 

coli 
931 45669-46599 R AAB59737.1 β-lactamase encoding gene NAa Olesen et al., 2004  

Intervening sequence 
Synthetic 

sequence#  
527 46600-47126 NA 

L08959.1 

L08752.1 

DNA sequence used for 

cloning 
NAa Norrander et al.,1983  
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>Wheat_IND-00412-7_Short_Insert 

ttggaacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttccc

ggtaacaattaatagactggatggaggcggataaagttgtaggaccacttctgcgctcggcccttccggctggctggttt

attgctgataaatctggagccggactctaggcttcccgggcaacaaattaattagactggatggagggataaagtttgca

gaccactttctgcgctcggcccttccgctgggctgttctatgcccgctgaaatcaccagtctctctctacaaatctatct

ctctctataataatgtgtgagtagttcccagataagggaattagggttcttatagggtttcgctcatgtgttgagcatat

aagaaacccttagtatgtatttgtatttgggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccat

atgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcgccattcaggctgcgcaactg

ttgggaagggcgatcggtgcgggcctcttcgctattacgccagctggcgaaagggggatgtgctgcaaggcgattaagtt

gggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgcaagcttgcatgcctgcagtgcagcgtga

cccggtcgtgcccctctctagagataatgagcattgcatgtctaagttataaaaaattaccacatattttttttgtcaca

cttgtttgaagtgcagtttatctatctttatacatatatttaaactttactctacgaataatataatctatagtactaca

ataatatcagtgttttagagaatcatataaatgaacagttagacatggtctaaaggacaattgagtattttgacaacagg

actctacagttttatctttttagtgtgcatgtgttctcctttttttttgcaaatagcttcacctatataatacttcatcc

attttattagtacatccatttagggtttagggttaatggtttttatagactaatttttttagtacatctattttattcta

ttttagcctctaaattaagaaaactaaaactctattttagtttttttatttaataatttagatataaaatagaataaaat

aaagtgactaaaaattaaacaaataccctttaagaaattaaaaaaactaaggaaacatttttcttgtttcgagtagataa

tgccagcctgttaaacgccgtcgacgagtctaacggacaccaaccagcgaaccagcagcgtcgcgtcgggccaagcgaag

cagacggcacggcatctctgtcgctgcctctggacccctctcgagagttccgctccaccgttggacttgctccgctgtcg

gcatccagaaattgcgtggcggagcggcagacgtgagccggcacggcaggcggcctcctcctcctctcacggcaccggca

gctacgggggattcctttcccaccgctccttcgctttcccttcctcgcccgccgtaataaatagacaccccctccacacc

ctctttccccaacctcgtgttgttcggagcgcacacacacacaaccagatctcccccaaatccacccgtcggcgtacgcc

gctcgtcctccccccccccccctctctaccttctctagatcggcgttccggtccatggttagggcccggtagttctactt

ctgttcatgtttgtgttagatccgtgtttgtgttagatccgtgctgctagcgttcgtacacggatgcgacctgtacgtca

gacacgttctgattgctaacttgccagtgtttctctttggggaatcctgggatggctctagccgttccgcagacgggatc

gatttcatgattttttttgtttcgttgcatagggtttggtttgcccttttcctttatttcaatatatgccgtgcacttgt

ttgtcgggtcatcttttcatgcttttttttgtcttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgct

gaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgccccga

agaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagc

aactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggc

atgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcgg

aggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctga

atgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactgtt

attgccgggaaaagtgtacgtatcaccgtttgtgtgaacaacgaactgaactggcagactatcccctgcagaagtaacac

caaacaacagggtgagcatcgacaaaagaaacagtaccaagcaaataaatagcgtatgaaggcagggctaaaaaaatcca

catatagctgctgcatatgccatcatccaagtatatcaagatcaaaataattataaaacatacttgtttattataataga

taggtactcaaggttagagcatatgaatagatgctgcatatgccatcatgtatatgcatcagtaaaacccacatcaacat

gtatacctatcctagatcgatatttccatccatcttaaactcgtaactatgaagatgtatgacacacacatacagttcca

aaattaataaatacaccaggtagtttgaaacagtattctactccgatctagaacgaatgaacgaccgcccaaccacacca

catcatcacaaccaagcgaacaaaaagcatctctgtatatgcatcagtaaaacccgcatcaacatgtatacctatcctag

aagtactatagattatattattcgtagagtaaagtttaaatatatgtataaagatagataaactgcacttcaaacaagtg

tgacaaaaaaaatatgtggtaattttttataacttagacatgcaatgctcattatctctagagaggggcacgaccgggtc

acgctgcactgcaggcatgcaagcttggcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttaccca

acttaatcgccttgcagcacatccccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaac

agttgcgcagcctgaatggcgaatggcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcata

tggtgcactctcagtacaatctgctctgatgccgcatagttaagccagccccgacacccgccaacacccgctgacgcgcc

ctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggtttt

caccgtcatcaccgaaacgcgcgagacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataataatg

gtttcttagacgtcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattacca

atgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtaga

taactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagat

ttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctat

taattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcg

tggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatg

ttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggt

tatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagt

cattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcaga

actttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttc
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gatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaa

ggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattga

agcatttatcagggttattgtctcatgagcggatacatatttgaaaactgtcagaccaagtttactcatatatactttag

attgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatccctta

acgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcg

taagccaatagaaggcagaaaccctagccgtcatttttcttgaagaatatagagcgacgtcgataggaagatacttaaat

gttgaatccaagcacctagaataatgagttagattagaagaaaactatcaacttcgaaatcaagaagaaatgttttattc

tgttgcataaaactttcgcgtggagaagctctgttcagagcccgggtagccactgggcacgtctcctagatactggactc

atcggacgctctcctcgagttgtccatcgagctctgtaccaagcaccgcatcgcaatccactcaaccagctccgccgcga

gcaggagcgctccacgacacgcgacgcccaagctggcacgcacctcgccgatggcccgataagcacggccgtgcgacgtg

gcggcccgcctcccctctggcacgcagctcccctccacgtagccgcgccagggcgccacgtacagcggcgcgcgcgctac

aaatacggtgccccgagctccattccccagcaccagcagagtcacacacactgagcgagctaaaccatcaggaagtgatg

gagcatcagggcggctatacgccatttgaagccgatgtcacgccgtatgttattgccgggaaaagtgtacgtatcaccgt

ttgtgccggaatccatcgcagcgtaatgctctacaccacgccgaacacctgggtggacgatatcaccgtggtgacgcatg

tcgcgcaagactgtaaccacgcgtctgttgactggcaggtggtggccaatggtgatgtcagcgttgaactgcgtgatgcg

gatcaacaggtggttgcaactggacaaggcactagcgggactttgcaagtggtgaatccgcacctctggcaaccgggtga

aggttatctctatgaactgtgcgtcacagccaaaagccagacagagtgtgatatctacccgcttcgcgtcggcatccggt

cagtggcagtgaagggcgaacagttcctgattaaccacaaaccgttctactttactggctttggtcgtcatgaagatgcg

gacttgcgtggcaaaggattcgataacgtgctgttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctat

ttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgct

gcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcag

aagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagtta

atagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctcc

ggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgt

tgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccg

taagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgc

ccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcg

aaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatctt

ttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaa

tgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatt

tgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtctaagaaacca

ttattatcatgacattaacctataaaaataggcgtatcacgaggccctttcgtctcgcgcgtttcggtgatgacggtgaa

aacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtcaggg

cgcgtcagcgggtgttggcgggtgtcggggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccata

tgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcgccattcaggctgcgcaactgt

tgggaagggcgatcggtgcgggcctcttcgctattacgccagctggcgaaagggggatgtgctgcaaggcgattaagttg

ggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgcaagcttgcatgcctgcagtgcagcgtgac

ccggtcgtgcccctctctagagataatgagcattgcatgtctaagttataaaaaattaccacatattttttttgtcacac

ttgtttgaagtgcagtttatctatctttatacatatatttaaactttactctacgaataatataatctatagtactacaa

taatatcagtgttttagagaatcatataaatgaacagttagacatggtctaaaggacaattgagtattttgacaacagga

ctctacagttttatctttttagtgtgcatgtgttctcctttttttttgcaaatagcttcacctatataatacttcatcca

ttttattagtacatccatttagggtttagggttaatggtttttatagactaatttttttagtacatctattttattctat

tttagcctctaaattaagaaaactaaaactctattttagtttttttatttaataatttagatataaaatagaataaaata

aagtgactaaaaattaaacaaataccctttaagaaattaaaaaaactaaggaaacatttttcttgtttcgagtagataat

gccagcctgttaaacgccgtcgacgagtctaacggacaccaaccagcgaaccagcagcgtcgcgtcgggccaagcgaagc

agacggcacggcatctctgtctgaatagaatacaaaccctagaaaaacaaggcacatctcggcgccgccaatagaaggca

gaaaccctagccgtcatttttcttgaagaatatagagcgacgtcgataggaagatacttaaatgttgaatccaagcacct

agaataatgagttagattagaagaaaactatcaacttcgaaatcaagaagaaatgttttattctgttgcataaaactttc

gcgtggagaagctctgttcagagcccgggtagccactgggcacgtctcctagatactggactcatcggacgctctcctcg

agttgtccatcgagctctgtaccaagcaccgcatcgcaatccactcaaccagctccgccgcgagcaggagcgctccacga

cacgcgacgcccaagctggcacgcacctcgccgatggcccgataagcacggccgtgcgacgtggcggcccgcctcccctc

tggcacgcagctcccctccacgtagccgcgccagggcgccacgtacagcggcgcgcgcgctacaaatacggtgccccgag

ctccattccccagcaccagcagagtcacacacactgagcgagctaaaccatggtatagccgccctgatgctccatcactt

cctgattattgacccacactttgccgtaatgagtgaccgcatcgaaacgcagcacgatacgctggcctgcccaacctttc

ggtataaagacttcgcgctgataccagacgttgcccgcataattacgaatatctgcatcggcgaactgatcgttaaaact

gcctggcacagcaattgcccggctttcttgtaacgcgctttcccaccaacgctgatcaattccacagttttcgcgatcca

gactgaatgcccacaggccgtcgagttttttgatttcacgggttggggtttctacaggacgctattaattgttgccggga

agctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgt
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cgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcg

gttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttcactgtcagaccaa

gtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataa

tctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttctt

gagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggat

caagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagcc

gtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctg

ccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacg

gggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaag

cgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagc

ttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgc

tcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgc

tcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgcc

gcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcg

cgttggccgattcattaatgcagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgt

gagttagctcactcattaggcaccccaggctttacactttatgcttccggctcgtatgttgtgtggaattgtgagcggat

aacaatttcacacaggaaacagctatgaccatgattacgaattccgatctagtaacatagatgacaccgcgcgcgataat

ttatcctagtttgcgcgctatattttgttttctatcgcgtattaaatgtataattgcgggactctaatcataaaaaccca

tctcataaataacgtcatgcattacatgttaattattacatgcttaacgtaattcaacagaaattatatgataatcatcg

caagaccggcaacaggattcaatcttaagaaactttattgccaaatgtttgaacgatctgcaggtcgacggatcagatct

cggtgacgggcaggaccggacggggcggtaccggcaggctgaagtccagctgccagaaacccacgtcatgccagttcccg

tgcttgaagccggccgcccgcagcatgccgcggggggcatatccgagcgcctcgtgcatgcgcacgctcgggtcgttggg

cagcccgatgacagcgaccacgctcttgaagccctgtgcctccagggacttcagcaggtgggtgtagagcgtggagccca

gtcccgtccgctggtggcggggggagacgtacacggtcgactcggccgtccagtcgtaggcgttgcgtgccttccagggg

cccgcgtaggcgatgccggcgacctcgccgtccacctcggcgacgagccagggatagcgctcccgcagacggacgaggtc

gtccgtccactcctgcggttcctgcggctcggtacggaagttgaccgtgcttgtctcgatgtagtggttgacgatggtgc

agaccgccggcatgtccgcctcggtggcacggcggatgtcggccgggcgtcgttctgggctcatggatccagctccgccg

cgagcaggagcgctccacgacacgcgacgcccaagctggcacgcacctcgccgatggcccgataaggcagagcgaggtat

gtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctct

gctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggttttt

ttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgct

cagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaatta

aaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcac

ctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggc

ttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagcc

agccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagcta

gagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgttt

ggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttag

ctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataatt

ctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatg

cggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcat

tggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcac

ccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaag

ggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattg

tctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgc

cacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggccctttcgtctcgcg

cgtttcggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgg

gagcagacaagcccgtcagggcgcgtcagcgggtgttggcgggtgtcggggctggcttaactatgcggcatcagagcaga

ttgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcg

ccattcaggctgcgcaactgttgggaagggcgatcggtgcgggcctcttcgctattacgccagctggcgaaagggggatg

tgctgcaaggcgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgcaagcttgc

atgcctgcagtgcagcgtgacccggtcgtgcccctctctagagataatgagcattgcatgtctaagttataaaaaattac

cacatattttttttgtcacacttgtttgaagtgcagtttatctatctttatacatatatttaaactttactctacgaata

atataatctatagtactacaataatatcagtgttttagagaatcatataaatgaacagttagacatggtctaaaggacaa

ttgagtattttgacaacaggactctacagttttatctttttagtgtgcatgtgttctcctttttttttgcaaatagcttc

acctatataatacttcatccattttattagtacatccatttagggtttagggttaatggtttttatagactaattttttt

agtacatctattttattctattttagcctctaaattaagaaaactaaaactctattttagtttttttatttaataattta

gatataaaatagaataaaataaagtgactaaaaattaaacaaataccctttaagaaattaaaaaaactaaggaaacattt
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ttcttgtttcgagtagataatgccagcctgttaaacgccgtcgacgagtctaacggacaccaaccagcgaaccagcagcg

tcgcgtcgggccaagcgaagcagacggcacggcatctctgtcgctgcctctggacccctctcgagagttccgctccaccg

ttggacttgctccgctgtcggcatccagaaattgcgtggcggagcggcagacgtgagccggcacggcaggcggcctcctc

ctcctctcacggcaccggcagctacgggggattcctttcccaccgctccttcgctttcccttcctcgcccgccgtaataa

atagacaccccctccacaccctctttccccaacctcgtgttgttcggagcgcacacacacacaaccagatctcccccaaa

tccacccgtcggcgtacgccgctcgtcctccccccccccccctctctaccttctctagatcggcgttccggtccatggtt

agggcccggtagttctacttctgttcatgtttgtgttagatccgtgtttgtgttagatccgtgctgctagcgttcgtaca

cggatgcgacctgtacgtcagacacgttctgattgctaacttgccagtgtttctctttggggaatcctgggatggctcta

gccgttccgcagacgggatcgatttcatgattttttttgtttcgttgcatagggtttggtttgcccttttcctttatttc

aatatatgccgtgcacttgtttgtcgggtcatcttttcatgcttttttttgtcttggttgtgatgatgtggtctggttgg

gcggtcgttctagatcggagtagaattccccgatctagtaacatagatgacaccgcgcgcgataatttatcctagtttgc

gcgctatattttgttttctatcgcgtattaaatgtataattgcgggactctaatcataaaaacccatctcataaataacg

tcatgcattacatgttaattattacatgcttaacgtaattcaacagaaattatatgataatcatcgcaagaccggcaaca

ggattcaatcttaagaaactttattgccaaatgtttgaacgatcggggaaattcgagctcttagaactcccaccactttt

ggaactcccaccacttttgaaggtctggcagttgttcttcaatctccaacaaactgtttccttcttcaaggtacgcaaaa

ccgtcgcaaaacggaacattcatttcttgaccaaacataacgtccggagagttcgtaaaccgatcatccgattcttcacc

gctgccactactactagttttctcttgatgcttttcggctacatttctcagcacctccaattgattgagtagggcctgat

tctctttctttagagactcggatttagacgcaagcgtctcgtagttatgctttagcgcgttatactcttgctcaatctgc

ctcgactttgatcgcgcgcgtttgttctggaaccatatcgccacttgacgaggatgaagcccgagtttatgtgccaactg

gtgtttcatccttaactcgggtctcgactgtgtctcaaacatgtactctaggaaacttatttgtttgtcggtaaatcgtc

tccgcccctcgtttcggttcttcctggtggttgttacttgttgaagagacatggatccgagtcgacctgcagaagtaaca

ccaaacaacagggtgacactcgacaaaagaaacagtaccaagcaaataaatagcgtatgaaggcagggctaaaaaaatcc

acatatagctgctgcatatgccatcatccaagtatatcaagatcaaaataattataaaacatacttgtttattataatag

ataggtactcaaggttagagcatatgaatagatgctgcatatgccatcatgtatatgcatcagtaaaacccacatcaaca

tgtatacctatcctagatcgatatttccatccatcttaaactcgtaactatgaacgctgtcttgacacacacatacagtt

ccaaaattaataaatacaccaggtagtttgaaacagtattctactccgatctagaacgaatgaacgaccgcccaaccaca

ccacatcatcacaaccaagcgaacaaaaagcatctctgtatatgcatcagtaaaacccgcatcaacatgtatacctatcc

tagatcgatatttccatccatcatcttcaattcgtaactatgaatatgtatggcacacacatacagatccaaaattaata

aatccaccaggtagtttgaaacagaattcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgctcacaat

tccacacaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaactcacattaattgcgt

tgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggc

ggtttgcgtattgggcgctcttccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatc

agctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagc

aaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaat

cgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcg

ctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagct

cacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgac

cgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactgg

taacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaa

ggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaa

accaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatccttt

gatcttttctacggggtctgacgctcagtggaacgaaaacttttctacggggtctgacgctcagtggaacgaaaactcac

gttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatca

atctaaagtatatatgagtaaacttggtctgacagtttgaggcacctatctcagcgatctgtctatttcgttcatccata

gttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcg

agacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaa

ctttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaac

gttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatc

aaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagt

tggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttct

gtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacg

ggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaagga

tcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagc

gtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcat

actcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttaga

aaaataaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtctaagaa

accattattatcatgacattaacctataaaaataggcgtatcacgaggccctttcgtctcgcgcgtttcggtgatgacgg

tgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtc
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agggcgcgtcagcgggtgttggcgggtgtcggggctggcttaactatgcggcatcagagcagattgtactgagagtgcac

catatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcgccattcaggctgcgcaa

ctgttgggaagggcgatcggtgcgggcctcttcgctattacgccagctggcgaaagggggatgtgctgcaaggcgattaa

gttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgccaagcttgcatgcctgcagtgcagc

gtgacccggtcgtgcccctctctagagataatgagcattgcatgtctaagttataaaaaattaccacatattttttttgt

cacacttgtttgaagtgcagtttatctatctttatacatatatttaaactttactctacgaataatataatctatagtac

tacaataatatcagtgttttagagaatcatataaatgaacagttagacatggtctaaaggacaattgagtattttgacaa

caggactctacagttttatctttttagtgtgcatgtgttctcctttttttttgcaaatagcttcacctatataatacttc

atccattttattagtacatccatttagggtttagggttaatggtttttatagactaatttttttagtacatctattttat

tctattttagcctctaaattaagaaaactaaaactctattttagtttttttatttaataatttagatataaaatagaata

aaataaagtgactaaaaattaaacaaataccctttaagaaattaaaaaaactaaggaaacatttttcttgtttcgagtag

ataatgccagcctgttaaacgccgtcgacgagtctaacggacaccaaccagcgaaccagcagcgtcgcgtcgggccaagc

gaagcagacggcacggcatctctgtcgctgcctctggacccctctcgagagttccgctccaccgttggacttgctccctt

tattttattctattttatatctaaattattaaataaaaaaactaaaatagagttttagttttcttaatttagaggcta 

 

 

>Wheat_IND-00412-7_Long_Insert 

tcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccg

caaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcag

ggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccg

aaaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggccctttc

gtctcgcgcgtttcggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcg

gatgccgggagcagacaagcccgtcagggcgcgtcagcgggtgttggcgggtgtcggggctggcttaactatgcggcatc

agagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggc

gccattcgccattcaggctgcgcaactgttgggaagggcgatcggtgcgggcctcttcgctattacgccagctggcgaaa

gggggatgtgctgcaaggcgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgc

caagcttgcatgcctgcagtgcagcgtgacccggtcgtgcccctctctagagataatgagcattgcatgtctaagttata

aaaaattaccacatattttttttgtcacacttgtttgaagtgcagtttatctatctttatacatatatttaaactttact

ctacgaataatataatctatagtactacaataatatcagtgttttagagaatcatataaatgaacagttagacatggtct

aaaggacaattgagtattttgacaacaggactctacagttttatctttttagtgtgcatgtgttctcctttttttttgca

aatagcttcacctatataatacttcatccattttattagtacatccatttagggtttagggttaatggtttttatagact

aatttttttagtacatctattttattctattttagcctctaaattaagaaaactaaaactctattttagtttttttattt

aataatttagatataaaatagaataaaataaagtgactaaaaattaaacaaataccctttaagaaattaaaaaaactaag

gaaacatttttcttgtttcgagtagataatgccagcctgttaaacgccgtcgacgagtctaacggacaccaaccagcgaa

ccagcagcgtcgcgtcgggccaagcgaagcagacggcacggcatctctgtcgctgcctctggacccctctcgagagttcc

gctccaccgttggacttgctccgctgtcggcatccagaaattgcgtggcggagcggcagacgtgagccggcacggcaggc

ggcctcctcctcctctcacggcaccggcagctacgggggattcctttcccaccgctccttcgctttcccttcctcgcccg

ccgtaataaatagacaccccctccacaccctctttccccaacctcgtgttgttcggagcgcacacacacacaaccagatc

tcccccaaatccacccgtcggcgtacgccgctcgtcctccccccccccccctctctaccttctctagatcggcgttccgg

tccatggttagggcccggtagttctacttctgttcatgtttgtgttagatccgtgtttgtgttagatccgtgctgctagc

gttcgtacacggatgcgacctgtacgtcagacacgtaacgtccggagagttcgtaaaccgatcatccgattcttcaccgc

tgccactactactagttttctcttgatgcttttcggctacatttctcagcacctccaattgattgagtagggcctgattc

tctttctttagagactcggatttagacgcaagcgtctcgtagttatgctttagcgcgttatactcttgctcaatctgcct

cgactttgatcgcgcgcgtttgttctggaaccatatcgccacttgacgaggatgaagcccgagtttatgtgccaactggt

gtttcatccttaactcgggtctcgactgtgtctcaaacatgtactctaggaaacttatttgtttgtcggtaaatcgtctc

cgcccctcgtttcggttcttcctggtggttgttacttgttgaagagacatggatccgggtgtgatcctctatagtcgacc

tgcagaagtaacaccaaacaacagggtgagcatcgacaaaagaaacagtaccaagcaaataaatagcgtatgaaggcagg

gctaaaaaaatccacatatagctgctgcatatgccatcatccaagtatatcaagatcaaaataattataaaacatacttg

tttattataatagataggtactcaaggttagagcatatgaatagatgctgcatatgccatcatgtatatgcatcagtaaa

acccacatcaacatgtatacctatcctagatcgatatttccatccatcttaaactcgtaactatgaagatgtatgacaca

cacatacagttccaaaattaataaatacaccaggtagtttgaaacagtattctactccgatctagaacgaatgaacgacc

gcccaaccacaccacatcatcacaaccaagcgaacaaaaagcatctctgtatatgcatcagtaaaacccgcatcaacatg

tatacctatcctagatcgatatttccatccatcatcttcaattcgtaactatgaatatgtatggcacacacatacagatc

caaaattaataaatccaccaggtagtttgaaacagaattggaattcgtaatcatggtcatagctgtttcctgtgtgaaat

tgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagcta

actcacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggcc

aacgcgcggggagaggcggtttgcgtattgggcgctcttccgcttcctcgctcactgactcgctgcgctcggtcgttcgg

ctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacat
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gtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctg

acgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccct

ggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgt

ggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaac

cccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgcca

ctggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaa

ctacggctacactagaaggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagct

cttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaagga

tctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcat

gagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagt

aaacttggtctgacagttttcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaa

ggaagagtatgagtattcaacatttccgtgtcgcccttattcccttttttgcggcattttgccttcctgtttttgctcac

ccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacag

cggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcgg

tattatcccgtattgacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactca

ccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacac

tgcggccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaa

ctcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatg

gcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggc

ggataaagttgcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagc

gtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggagt

caggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaaaactgtcagac

caagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttga

taatctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaagatcgttcaaacatt

tggcaataaagtttcttaagattgaatcctgttgccggtcttgcgatgattatcatataatttctgttgaattacgttaa

gcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccgcaattatacattt

aatacgcgatagaaaacaaaatatagcgcgcaaactaggataaattatcgcgcgcggtgtcatctatgttactagatcgg

atccatgagcccagaacgacgcccggccgacatccgccgtgccaccgaggcggacatgccggcggtctgcaccatcgtca

accactacatcgagacaagcacggtcaacttccgtaccgagccgcaggaaccgcaggagtggacggacgacctcgtccgt

ctgcgggagcgctatccctggctcgtcgccgaggtggacggcgaggtcgccggcatcgcctacgcgggcccctggaaggc

acgcaacgcctacgactggacggccgagtcgaccgtgtacgtctccccccgccaccagcggacgggactgggctccacgc

tctacacccacctgctgaagtccctggaggcacagggcttcaagagcgtggtcgctgtcatcgggctgcccaacgacccg

agcgtgcgcatgcacgaggcgctcggatatgccccccgcggcatgctgcgggcggccggcttcaagcacgggaactggca

tgacgtgggtttctggcagctggacttcagcctgccggtaccgccccgtccggtcctgcccgtcaccgagatcgatcgtt

caaacatttggcaataaagtttcttaagattgaatcctgttgccggtcttgcgatgattatcatataatttctgttgaat

tacgttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccgcaatt

atacatttaatacgcgatagaaaacaaaatatagcgcgcaaactaggataaattatcgcgcgcggtgtcatctatgttac

tagatcggaattcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgctcacaattccacacaacatacga

gccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaactcacattaattgcgttgcgctcactgcccgc

tttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggc

gctcttccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcg

gtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccg

taaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcaga

ggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttccgacc

ctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatct

cagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccg

gtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcaga

gcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtat

ctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcg

gtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacgggg

tctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatcct

tttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatca

gtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgata

cgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaat

aaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgcc

gggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgc

tcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaa

agcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcac
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tgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaa

tagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagt

gctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaaccca

ctcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgcc

gcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatca

gggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttcccc

gaaaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggcccttt

cgtctcgcgcgtttcggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagc

ggatgccgggagcagacaagcccgtcagggcgcgtcagcgggtgttggcgggtgtcggggctggcttaactatgcggcat

cagagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcagg

cgccattcgccattcaggctgcgcaactgttgggaagggcgatcggtgcgggcctcttcgctattacgccagctggcgaa

agggggatgtgctgcaaggcgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtg

caagcttgcatgcctgcagtgcagcgtgacccggtcgtgcccctctctagagataatgagcattgcatgtctaagttata

aaaaattaccacatattttttttgtcacacttgtttgaagtgcagtttatctatctttatacatatatttaaactttact

ctacgaataatataatctatagtactacaataatatcagtgttttagagaatcatataaatgaacagttagacatggtct

aaaggacaattgagtattttgacaacaggactctacagttttatctttttagtgtgcatgtgttctcctttttttttgca

aatagcttcacctatataatacttcatccattttattagtacatccatttagggtttagggttaatggtttttatagact

aatttttttagtacatctattttattctattttagcctctaaattaagaaaactaaaactctattttagtttttttattt

aataatttagatataaaatagaataaaataaagtgactaaaaattaaacaaataccctttaagaaattaaaaaaactaag

gaaacatttttcttgtttcgagtagataatgccagcctgttaaacgccgtcgacgagtctaacggacaccaaccagcgaa

ccagcagcgtcgcgtcgggccaagcgaagcagacggcacggcatctctgtcgctgcctctggacccctctcgagagttcc

gctccaccgttggacttgctccgctgtcggcatccagaaattgcgtggcggagcggcagacgtgagccggcacggcaggc

ggcctcctcctcctctcacggcaccggcagctacgggggattcctttcccaccgctccttcgctttcccttcctcgcccg

ccgtaataaatagacaccccctccacaccctctttccccaacctcgtgttgttcggagcgcacacacacacaaccagatc

tcccccaaatccacccgtcggcacctccgcttcaaggtacgccgctcgtcctccccccccccccctctctaccttctcta

gatcggcgttccggtccatggttagggcccggtagttctacttctgttcatgtttgtgttagatccgtgtttgtgttaga

tccgtgctgctagcgttcgtacacggatgcgacctgtacgtcagacacgttctgattgctaacttgccagtgtttctctt

tggggaatcctgggatggctctagccgttccgcagacgggatcgatttcatgattttttttgtttcgttgcatagggttt

ggtttgcccttttcctttatttcaatatatgccgtgcacttgtttgtcgggtcatcttttcatgcttttttttgtcttgg

ttgtgatgatgtggtctggttgggcggtcgttctagatcggagtagaattctgtttcaaactacctggtggatttattaa

ttttggatctgtatgtgtgtgccatacatattcatagttacgaattgaagatgatggatggaaatatcgatctaggatag

gtatacatgttgatgcgggttttactgatgcatatacagagatgctttttgttcgcttggttgtgatgatgtggtgtggt

tgggcggtcgttcattcgttctagatcggagtagaatactgtttcaaactacctggtgtatttattaattttggaactgt

atgtgtgtgtcatacatcttcatagttacgagtttaagatggatggaaatatcgatctaggataggtatacatgttgatg

tgggttttactgatgcatatacatgatggcatatgcagcatctattcatatgctctaaccttgagtacctatctattata

ataaacaagtatgttttataattattttgatcttgatatacttggatgatggcatatgcagcagctatatgtggattttt

ttagccctgccttcatacgctatttatttgcttggtactgtttcttttgtcgatgctcaccctgttgtttggtgttactt

ctgcagggatccatgagcccagaacgacgcccggccgacatccgccgtgccaccgaggcggacatgccggcggtctgcac

catcgtcaaccactacatcgagacaagcacggtcaacttccgtaccgagccgcaggaaccgcaggagtggacggacgacc

tcgtccgtctgcgggagcgctatccctggctcgtcgccgaggtggacggcgaggtcgccggcatcgcctacgcgggcccc

tggaaggcacgcaacgcctacgactggacggccgagtcgaccgtgtacgtctccccccgccaccagcggacgggactggg

ctccacgctctacacccacctgctgaagtccctggaggcacagggcttcaagagcgtggtcgctgtcatcgggctgccca

acgacccgagcgtgcgcatgcacgaggcgctcggatatgccccccgcggcatgctgcgggcggccggcttcaagcacggg

aactggcatgacgtgggtttctggcagctggacttcagcctgccggtaccgccccgtccggtcctgcccgtcaccgagat

cgatcgttcaaacatttggcaataaagtttcttaagattgaatcctgttgccggtcttgcgatgattatcatataatttc

tgttgaattacgttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtc

ccgcaattatacatttaatacgcgatagaaaacaaaatatagcgcgcaaactaggataaattatcgcgcgcggtgtcatc

tatgttactagatctgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacg

atcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagta

agttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttt

tctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaat

acgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaa

ggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcacc

agcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatact

catactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtattt

agaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtctaagaaaccattattatcatg

acattaacctataaaaataggcgtatcacgaggccctttcgtctcgcgcgtttcggtgatgacggtgaaaacctctgaca

catgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtcagggcgcgtcagcgg
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gtgttggcgggtgtcggggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatgcggtgtgaa

ataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcgccattcaggctgcgcaactgttgggaagggcg

atcggtgcgggcctcttcgctattacgccagctggcgaaagggggatgtgctgcaaggcgattaagttgggtaacgccag

ggttttcccagtcacgacgttgtaaaacgacggccagtgccaagcttgcatgcctgcagtgcagcgtgacccggtcgtgc

ccctctctagagataatgagcattgcatgtctaagttataaaaaattaccacatattttttttgtcacacttgtttgaag

tgcagtttatctatctttatacatatatttaaactttactctacgaataatataatctatagtactacaataatatcagt

gttttagagaatcatataaatgaacagttagacatggtctaaaggacaattgagtattttgacaacaggactctacagtt

ttatctttttagtgtgcatgtgttctcctttttttttgcaaatagcttcacctatataatacttcatccattttattagt

acatccatttagggtttagggttaatggtttttatagactaatttttttagtacatctattttattctattttagcctct

aaattaagaaaactaaaactctattttagtttttttatttaataatttagatataaaatagaataaaataaagtgactaa

aaattaaacaaataccctttaagaaattaaaaaaactaaggaaacatttttcttgtttcgagtagataatgccagcctgt

taaacgccgtttgttgaatagaatacaaaccctagaaaaacaaggcacatctcggcgccgccaatagaaggcagaaaccc

tagccgtcatttttcttgaagaatatagagcgacgtcgataggaagatacttaaatgttgaatccaagcacctagaataa

tgagttagattagaagaaaactatcaacttcgaaatcaagaagaaatgttttattctgttgcataaaactttcgcgtgga

gaagctctgttcagagcccgggtagccactgggcacgtctcctagatactggactcatcggacgctctcctcgagccatt

aatatggtccgtcctgtagaaaccccaacccgtgaaatcaaaaaactcgacggcctgtgggcattcagtctggatcgcga

aaactgtggaattgatcagcgttggtgggaaagcgcgttacaagaaagccgggcaattgctctcctgttccgaccctgcc

gcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagtt

cggtgtaggtcgttcgctccaagctcggcatccggtcagtggcagtgaagggcgaacagttcctgattaaccacaaaccg

ttctactttactggctttggtcgtcatgaagatgcggacttgcgtggcaaaggattcgataacgtgctgatggtgcacga

ccacgcattgatggactggattggggccaactcctaccgtacctcgcattacccttacgctgaagagatgctcgactggg

cagatgaacatggcatcgtggtgattgatgaaactgctgctgtcggctttaacctctctttaggcattggtttcgaagcg

ggcaacaagccgaaagaactgtacagcgaagaggcagtcaacggggaaactcagcaagcgcacttacaggcgattaaaga

gctgatagcgcgtgacaaaaaccacccaagcgtggtgatgtggagtattgccaacgaaccggatacccgtccgcaaggtg

cacgggaatatttcgcgccactggcggaagcaacgcgtaaactcgacccgacgcgtccgatcacctgcgtcaatgtaatg

ttctgcgacgctcacaccgataccatcagcgatctctttgatgtgctgtgcctgaaccgttattacggatggtatgtcca

aagcggcgatttggaaacggcagagaaggtactggaaaaagaacttctggcctggcaggagaaactgcatcagccgatta

tcatcaccgaatacggcgtggatacgttagccgggctgcactcaatgtacaccgacatgtggagtgaagagtatcagtgt

gcatggctggatatgtatcaccgcgtctttgatcgcgtcagcgccgtcgtcggtgaacaggtatggaatttcgccgattt

tgcgacctcgcaaggcatattgcgcgttggcggtaacaagaaagggatcttcactcgcgaccgcaaaccgaagtcggcgg

ctcgctcagtgtgtgtgactctgctggtgctggggaatggagctcggggcaccgtatttgtagcgcgcgcgccgctgtac

gtggcgccctggcgcggctacgtggaggggagctgcgtgccagaggggaggcgggccgccacgtcgcacggccgtgctta

tcgggccatcggcgaggtgcgtgccagcttgggcgtcgcgtgtcgtggagcgctcctgctcgcggcggagctggttgagt

ggattgcgatgcggtgcttggtacagagctcgatggacaactcgaggagagcgtccgatgagtccagtatctaggagacg

tgcccagtggctacccgggctctgaacagagcttctccacgcgaaagttttatgcaacagaataaaacatttcttcttga

tttcgaagttgatagttttcttctaatctaactcattattctaggtgcttggattcaacatttaagtatcttcctatcga

cgtcgctctatattcttcaagaaaaatgacggctagggtttctgccttctattggtcattacgcgcagaaaaaaaggatc

tcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatga

gattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaa

acttggtctgacagttttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagtt

gcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgaga

cccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactt

tatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgtt

gttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaag

gcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttgg

ccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtg

actggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacggga

taataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatct

taccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtt

tctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatact

cttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaa

ataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtctaagaaaccattattatcatgacatta

acctataaaaataggcgtatcacgaggccctttcgtctcgcgcgtttcggtgatgacggtgaaaacctctgacacatgca

gctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtcagggcgcgtcagcgggtgttg

gcgggtgtcggggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaataccg

cacagatgcgtaaggagaaaataccgcatcaggcgccattcgccattcaggctgcgcaactgttgggaagggcgatcggt

gcgggcctcttcgctattacgccagctggcgaaagggggatgtgctgcaaggcgattaagttgggtaacgccagggtttt

cccagtcacgacgttgtaaaacgacggccagtgccaagcttgcatgcctgcagtgcagcgtgacccggtcgtgcccctct
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ctagagataatgagcattgcatgtctaagttataaaaaattaccacatattttttttgtcacacttgtttgaagtgcagt

ttatctatctttatacatatatttaaactttactctacgaataatataatctatagtactacaatgtacgccgctcgtcc

tccccccccccccctctctaccttctctagatcggcgttccggtccatggttagggcccggtagttctacttctgttcat

gtttgtgttagatccgtgtttgtgttagatccgtgctgctagcgttcgtacacggatgcgacctgtacgtcagacacgtt

ctgattgctaacttgccagtgtttctctttggggaatcctgggatggctctagccgttccgcagacgggatcgatttcat

gattttttttgtttcgttgcatagggtttggtttgcccttttcctttatttcaatatatgccgtgcacttgtttgtcggg

tcatcttttcatgcttttttttgtcttggttgtgatgatgtggtctggttgggcggtcgttctagatcggagtagaattc

tgtttcaaactacctggtggatttattaattttggatctgtatgtgtgtgccatacatattcatagttacgaattgaaga

tgatggatggaaatatcgatctaggataggtatacatgttgatgcgggttttactgatgcatatacagagatgctttttg

ttcgcttggttgtgatgatgtggtgtggttgggcggtcgttcattcgttctagatcggagtagaatactgtttcaaacta

cctggtgtatttattaattttggaactgtatgtgtgtgtcatacatcttcatagttacgagtttaagatggatggaaata

tcgatctaggataggtatacatgttgatgtgggttttactgatgcatatacatgatggcatatgcagcatctattcatat

gctctaaccttgagtacctatctattataataaacaagtatgttttataattattttgatcttgatatacttggatgatg

gcatatgcagcagctatatgtggatttttttagccctgccttcatacgctatttatttgcttggtactgtttcttttgtc

gatgctcaccctgttgtttggtgttacttctgcagtcgactcgtagaggatccatcccgattaggaaagtagagcatgag

cccagaacgacgcccggccgacatccgccgtgccaccgaggcggacatgccggcggtctgcaccatcgtcaaccactaca

tcgagacaagcacggtcaacttccgtaccgagccgcaggaaccgcaggagtggacggacgacctcgtccgtctgcgggag

cgctatccctggctcgtcgccgaggtggacggcgaggtcgccggcatcgcctacgcgggcccctggaaggcacgcaacgc

ctacgactggacggccgagtcgaccgtgtacgtctccccccgccaccagcggacgggactgggctccacgctctacaccc

acctgctgaagtccctggaggcacagggcttcaagagcgtggtcgctgtcatcgggctgcccaacgacccgagcgtgcgc

atgcacgaggcgctcggatatgccccccgcggcatgctgcgggcggccggcttcaagcacgggaactggcatgacgtggg

tttctggcagctggacttcagcctgccggtaccgccccgtccggtcctgcccgtcaccgagatcatatgaatagatgctg

catatgccatcatgtatatgcatcagtaaaacccacatcaacatgtatacctatcctagatcgatatttccatccatctt

aaactcgtaactatgaagatgtatgacacacacatacagttccaaaatttataaatacaccaggtagtttgaaacagtat

tctactccgatctagaacgaatgaacgaccgcccaaccacaccacatcatcacaaccaagcgaacaaaaagcatctctgt

atatgcatcagtaaaacccgcatcaacatgtatacctatcctagatcgatatttccatccatcatcttcaattcgtaact

atgaatatgtatggcacacacatacagatccaaaattaataaatccaccaggtagtttgaaacagaattctactccgatc

tagaacgaccgcccaaccagaccacatcatcacaaccaagacaaaaaaaagcatgaaaagatgacccgacaaacaagtgc

acggcatatattgaaataaaggaaaagggcaaaccaaaccctatgcaacgaaacaaaaaaaatcatgaaatcgatcccgt

ctgcggaacggctagagccatcccaggattccccaaagagaaacactggcaagttagcaatcagaacgtgtctgacgtac

aggtcgcatccgtgtacgaacgctagcagcacggatctaacacaaacacggatctaacacaaacatgaacagaagtagaa

ctaccgggccctaaccatggaccggaacgccgatctagagaaggtagagagggggggggggggaggacgagcggcgtacg

ccgacgggtggatttgggggagatctggttgtgtgtgtgtgcgctccgaacaacacgaggttggggaaagagggtgtgga

gggggtgtctatttattacggcgggcgaggaagggaaagcgaaggagcggtgggaaaggaatcccccgtagctgccggtg

ccgtgagaggaggaggaggccgcctgccgtgccggctcacgtctgccgctccgccacgcaatttctggatgccgacagcg

gagcaagtccaacggtggagcggaactctcgagaggggtccagaggcagcgacagagatgccgtgccgtctgcttcgctt

ggcccgacgcgacgctgctggttcgctggttggtgtccgttagactcgtcgacggcgtttaacaggctggcattatctac

tcgaaacaagaaaaatgtttccttagtttttttaatttcttaaagggtatttgtttaatttttagtcactttattttatt

ctattttatatctaaattattaaataaaaaaactaaaatagagttttagttttcttaatttagaggctaaaatagaataa

aatagatgtactaaaaaaattagtctataaaaaccattaaccctaaaccctaaatggatgtactaataaaatggatgaag

tattatataggtgaagctatttgcaaaaaaaaaggagaacacatgcacactaaaaagataaaactgtagagtcctgttgt

caaaatactcaattgtcctttagaccatgtctaactgttcatttatatgattctctaaaacactgatattattgtagtac

tatagattatattattcgtagagtaaagtttaaatatatgtataaagatagataaactgcacttcaaacaagtgtgacaa

aaaaaatatgtggtaattttttataacttagacatgcaatgctcattatctctagagaggggcacgaccgggtcacgctg

cactgcaggcatgcaagcttgcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttacccaacttaat

cgccttgcagcacatccccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcg

cagcctgaatggcgaatggcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatatggtgca

ctctcagtacaatctgctctgatgccgcatagttaagccagccccgacacccgccaacacccgctgacgcgccctgacgg

gcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtc

atcaccgaaacgcgcgagacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataataatggtttctt

agacgtcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtat

ccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgt

cgcccttattcccttttttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctg

aagatcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgccccgaa

gaacgttttccaatgatgagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagca

actcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggca

tgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcgga

ggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaa
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tgaagccataccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcg

aactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcg

gcccttccggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggg

gccagatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacaga

tcgctgagataggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgattta

aaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagtt

ttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgct

gcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggta

actggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgt

agcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggt

tggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggag

cgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcgga

caggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttata

gtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaac

gccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctga

ttctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcag

tgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcatttatgcagctggcac

gacaggtttcccgactggaaagcgggcagtgagcgcaacgcaatttatgtgagttagctcactcattaggcaccccaggc

tttacactttatgcttccggctcgtatgttaagcttgcatgcctgcagtgcagcgtgacccggtcgtgcccctctctaga

gataatgagcattgcatgtctaagttataaaaaattaccacatattttttttgtcacacttgtttgaagtgcagtttatc

tatctttatacatatatttaaactttactctacgaataatataatctatagtactacaataatatcagtgttttagagaa

tcatataaatgaacagttagacatggtctaaaggacaattgagtattttgacaacaggactctacagttttatcttttta

gtgtgcatgtgttctcctttttttttgcaaatagcttcacctatataatacttcatccattttattagtacatccattta

gggtttagggttaatggtttttatagactaatttttttagtacatctattttattctattttagcctctaaattaagaaa

actaaaactctattttagtttttttatttaataatttagatataaaatagaataaaataaagtgactaaaaattaaacaa

ataccctttaagaaattaaaaaaactaaggaaacatttttcttgtttcgagtagataatgccagcctgttaaacgccgtc

gacgagtctaacggacaccaaccagcgaaccagcagcgtcgcgtcgggccaagcgaagcagacggcacggcatctctgtc

gctgcctctggacccctctcgagagttccgctccaccgttggacttgctccgctgtcggcatccagaaattgcgtggcgg

agcggcagacgtgagccggcacggcaggcggcctcctcctcctctcacggcaccggcagctacgggggattcctttccca

ccgctccttcgctttcccttcctcgcccgccgtaataaatagacacccgaactgtatgtgtgtgtcatacatcttcatag

ttacgagtttaagatggatggaaatatcgatctaggataggtatacatgttgatgtgggttttactgatgcatatacatg

atggcatatgcagcatctattcatatgctctaaccttgagtacctatctattataataaacaagtatgttttataattat

tttgatcttgatatacttggatgatggcatatgcagcagctatatgtggatttttttagccctgccttcatacgctattt

atttgcttggtactgtttcttttgtcgatgctcaccctgttgtttggtgttacttctgcagggatccatgtctcttcaac

aagtaacaaccaccaggaagaaccgaaacgaggggcggagacgatttaccgacaaacaaataagtttcctagagtacatg

tttgagacacagtcgagacccgagttaaggatgaaacaccagttggcacataaactcgggcttcatcctcgtcaagtggc

gatatggttccagaacaaacgcgcgcgatcaaagtcgaggcagattgagcaagagtataacgcgctaaagcataactacg

agacgcttgcgtctaaatccgagtctctaaagaaagagaatcaggccctactcaatcaattggaggtgctgagaaatgta

gccgaaaagcatcaagagaaaactagtagtagtggcagcggtgaagaatcggatgatcggtttacgaactctccggacgt

tatgtttggtcaagaaatgaatgttccgttttgcgacggttttgcgtaccttgaagaaggaaacagtttgttggagattg

aagaacaactgccagaccttcaaaagtggtgggagttcgatcgttcaaacatttggcaataaagtttcttaagattgaat

cctgttgccggtcttgcgatgattatcatataatttctgttgaattacgttaagcatgtaataattaacatgtaatgcat

gacgttatttatgagatgggtttttatgattagagtcccgcaattatacatttaatacgcgatagaaaacaaaatatagc

gcgcaaactaggataaattatcgcgcgcggtgtcatctatgttactagatcggaattcgtaatcatggtcatagctgttt

cctgtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgccta

atgagtgagctaactcacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcatt

aatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgctcttccgcttcctcgctcactgactcgctgcgc

tcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgc

aggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggc

tccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccag

gcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctccc

ttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggct

gtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacac

gacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaa

gtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaa

gagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgc

agaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagg

gattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaa
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gtatatatgagtaaacttggtctgacagttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtga

caccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaac

aattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctggtttattgct

gataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgt

agttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagatagaactgtcagaccaag

tttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataat

ctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttg

agatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatc

aagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccg

tagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgc

cagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacgg

ggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagc

gccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagct

tccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgct

cgtcaggggggcggagcctatggaaaaacgccagcaacgcgacgctgggccgcctttttacggttcctggccttttgctg

gccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgata

gtgtcacgcagatcctatgaaatttggtcgatgattgtcttttatggatccgttcagaccaagtcttcgtgtgtctatgt

tatcgtgcctttaaattgaatcctttcgatttatgcttctttttgtcagcggtggttgatcttctgatgtgctggttaca

aagggtcttagcataacaattttccaattgtctactacaacaagttttgtctaacttcgatgaagcctaggtgatgacga

tttcaacttgcttcggtgcttgtaactgttattagatggtctacggatctaaatgtaacttctattatttgttgtgtttt

ttgtattattatgatggatgatgaatagattaaaagatcccgcaaataaaaccttaaatgataaatgtcacacgtcacgt

gcatggcactccggccctaatgccttttgtagctattctagtaacgcaaggatagcaaatttccgtgacacgacgcaagt

ttttgttaaaaataaattaaagcaagaaaattgtcatacttgctaacgaaaattgccatccttgcctattcatcatccat

cataataatacaaaaaacacaacaaataatagaagttacatttagatccgtagaccatctaataacagttacaagcaccg

aagcaagttggtgccgtctgcttcgcttggcccgacgcgacgctgctggttcgctggttggtgtccgttagactcgtcga

cggcgtttaacaggctggcattatctactcgaaacaagaaaaatgtttccttagtttttttaatttcttaaagggtattt

gtttaatttttagtcactttattttattctattttatatctaaattattaaataaaaaaactaaaatagagttttagttt

tcttaatttagaggctaaaatagaataaaatagatgtactaaaaactcaattgtcctttagaccatgtctaactgttcat

ttatatgattctctaaggcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatcgc

cttgcagcacatccccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcag

cctgaatggcgaatggcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatatggtgcactc

tcagtacaatctgctctgatgccgcatagttaagccagccccgacacccgccaacacccgctgacgcgccctgacgggct

tgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatc

accgaaacgcgcgagacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataataatggtttcttaga

cgtcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattaccaatgcttaatc

agtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgat

acgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaa

taaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgc

cgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacg

ctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaa

aagcggttagctccttcggtcctccgaataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttct

tcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttc

agcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcga

cacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcgga

tacatatttgaagatctcggtgacgggcaggaccggacggggcggtaccggcaggctgaagtccagctgccagaaaccca

cgtcatgccagttcccgtgcttgaagccggccgcccgcagcatgccgcggggggcatatccgagcgcctcgtgcatgcgc

acgctcgggtcgttgggcagcccgatgacagcgaccacgctcttgaagccctgtgcctccagggacttcagcaggtgggt

gtagagcgtggagcccagtcccgtccgctggtggcggggggagacgtacacggtcgactcggccgtccagtcgtaggcgt

tgcgtgccttccaggggcccgcgtaggcgatgccggcgacctcgccgtatggatgaagtattatataggtgaagctattt

gcaaaaaaaaaggagaacacatgcacactaaaaagataaaactgtagagtcctgttgtcaaaatactcaattgtccttta

gaccatgtctaactgttcatttatatgattctctaaaacactgatattattgtagtactatagattatattattcgtaga

gtaaagtttaaatatatgtataaagatagataaactgcacttcaaacaagtgtgacaaaaaaaatatgtggtaatttttt

ataacttagacatgcaatgctcattatctctagagaggggcacgaccgggtcacgctgcactgcaggcatgcaagcttct

gcagaagtaacaccaaacaacagggtgagcatcgacaaaagaaacagtaccaagcaaataaatagcgtatgaaggcaggg

ctaaaaaaatccacatatagctgctgcatatgccatcatccaagtatatcaagatcaaaataattataaaacatacttgt

ttattataatagataggtactcaaggttagagcatatgaatagatgctgcatatgccatcatgtatatgcatcagtaaaa

cccacatcaacatgtatacctatcctagatcgatatttccatccatcttaaactcgtaactatgaagatgtatgacacac

acatacagttccaaaattaataaatacaccaggtagtttgaaacagtattctactccgatctagaacgaatgaacgaccg
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cccaaccacaccacatcatcacaaccaagcgaacaaaaagcatctctgtatatgcatcagtaaaacccgcatcaacatgt

atacctatcctagatcgatatttccatccatcatcttcaattcgtaactatgaatatgtatggcacacacatacagatcc

aaaattaataaatccaccaggtagtttgaaacagaattctactccgatctagaacgaccgcccaaccagaccacatcatc

acaaccaagacaaaaaaaagcatgaaaagatgacccgacaaacaagtgcacggcatatattgaaataaaggaaaagggca

aaccaaaccctatgcaacgaaacaaaaaaaatcatgaaatcgatcccgtctgcggaacggctagagccatcccaggattc

cccaaagagaaacactggcaagttagcaatcagaacgtgtctgacgtacaggtcgcatccgtgtacgaacgctagcagca

cggatctaacacaaacacggatctaacacaaacatgaacagaagtagaactaccgggccctaaccatggaccggaacgcc

gatctagagaaggtagagagggggggggggggaggacgagcggcgtaccttgaagcggaggtgccgacgggtggatttgg

gggagatctggttgtgtgtgtgtgcgctccgaacaacacgaggttggggaaagagggtgtggagggggtgtctatttatt

acggcgggcgaggaagggaaagcgaaggagcggtgggaaaggaatcccccgtagctgccggtgccgtgagaggaggagga

ggccgcctgccgtgccggctcacgtctgccgctccgccacgcaatttctggatgccgacagcggagcaagtccaacggtg

gagcggaactctcgagaggggtccagaggcagcgacagagatgccgtgccgtctgcttcgcttggcccgacgcgacgctg

ctggttcgctggttggtgtccgttagactcgtcgacggcgtttaacaggctggcattatctactcgaaacaagaaaaatg

tttccttagtttttttaatttcttaaagggtatttgtttaatttttagtcactttattttattctattttatatctaaat

tattaaataaaaaaactaaaatagagttttagttttcttaatttagaggctaaaatagaataaaatagatgtactaaaaa

aattagtctataaaaaccattaaccctaaaccctaaatggatgtactaataaaatggatgaagtattatataggtgaagc

tatttgcaaaaaaaaaggagaacacatgcacactaaaaagataaaactgtagagtcctgttgtcaaaatactcaattgtc

ctttagaccatgtctaactgttcatttatatgattctctaaaacactgatattattgtagtactatagattatattattc

gtagagtaaagtttaaatatatgtataaagatagataaactgcacttcaaacaagtgtgacaaaaaaaatatgtggtaat

tttttataacttagacatgcaatgctcattatctctagagaggggcacgaccgggtcacgctgcactgcaggcatgcaag

cttgcactggccgtcgttttacaacgtcgtgactgggaaaaccctggcgttacccaacttaatcgccttgcagcacatcc

ccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagcctgaatggcgaat

ggcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatatggtgcactctcagtacaatctgc

tctgatgccgcatagttaagccagccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccggc

atccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcga

gacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataataatggtttcttagacgtcaggtggcact

tttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaata

accctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgcccttattccctttt

ttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtgca

cgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgat

gagcacttttaaagttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcatac

actattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaatta

tgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaac

cgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacg

acgagcgtgacaccacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagct

tcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctggctg

gtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccct

cccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcc

tcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatt

taaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagcgt

cagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaa

ccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagc

gcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacc

tcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatag

ttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccga

actgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcg

gcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgc

cacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctt

tttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgta

ttaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaa

gagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgcagctggcacgacaggtttcccgactg

gaaagcgggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggctttacactttatgcttc

cggctcgtatgttgtgtggaattgtgagcggataacaatttcacacaggaaacagctatgaccatgattacgaattccga

tcgttcaaacatttggcaataaagtttcttaagattgaatcctgttgccggtcttgcgatgattatcatataatttctgt

tgaattacgttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccg

caattatacatttaatacgcgatagaaaacaaaatatagcgcgcaaactaggataaattatcgcgcgcggtgtcatctat

gttactagatcgatctcggtgacgggcaggaccggacggggcggtaccggcaggctgaagtccagctgccagaaacccac

gtcatgccagttcccgtgcttgaagccggccgcccgcagcatgccgcggggggcatatccgagcgcctcgtgcatgcgca
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cgctcgggtcgttgggcagcccgatgacagcgaccacgctcttgaagccctgtgcctccagggacttcagcaggtgggtg

tagagcgtggagcccagtcccgtccgctggtggcggggggagacgtacacggtcgactcggccgtccagtcgtaggcgtt

gcgtgccttccaggggcccgcgtaggcgatgccggcgacctcgccgtccacctcggcgacgagccagggatagcgctccc

gcagacggacgaggtcgtccgtccactcctgcggttcctgcggctcggtacggaagttgaccgtgcttgtctcgatgtag

tggttgacgatggtgcagaccgccggcatgtccgcctcggtggcacggcggatgtcggccgggcgtcgttctgggctcat

ggatccaagcttgcatgcctgcagtgcagcgtgacccggtcgtgcccctctctagagataatgagcattgcatgtctaag

ttataaaaaattaccacatattttttttgtcacacttgtttgaagtgcagtttatctatctttatacatatatttaaact

ttactctacgaataatataatctatagtactacaataatatcagtgttttagagaatcatataaatgaacagttagacat

ggtctaaaggacaattgagtattttgacaacaggactctacagttttatctttttagtgtgcatgtgttctccttttttt

ttgcaaatagcttcacctatataatacttcatccattttattagtacatccatttagggtttagggttaatggtttttat

agactaatttttttagtacatctattttattctattttagcctctaaattaagaaaactaaaactctattttagtttttt

tatttaataatttagatataaaatagaataaaataaagtgactaaaaattaaacaaataccctttaagaaattaaaaaaa

ctaaggaaacatttttcttgtttcgagtagataatgccagcctgttaaacgccgtcgacgagtctaacggacaccaacca

gcgaaccagcagcgtcgcgtcgggccaagcgaagcagacggcacggcatctctgtcgctgcctctggacccctctcgaga

gttccgctccaccgttggacttgctccgctgtcggcatccagaaattgcgtggcggagcggcagacgtgagccggcacgg

caggcggcctcctcctcctctcacggcaccggcagctacgggggattcctttcccaccgctccttcgctttcccttcctc

gcccgccgtaataaatagacaccccctccacaccctctttccccaacctcgtgttgttcggagcgcacacacacacaacc

agatctcccccaaatccacccgtcggcacctccgcttcaaggtacgccgctcgtcctccccccccccccctctctacctt

ctctagatcggcgttccggtccatggttagggcccggtagttctacttctgttcatgtttgtgttagatccgtgtttgtg

ttagatccgtgctgctagcgttcgtacacggatgcgacctgtacgtcagacacgttctgattgctaacttgccagtgttt

ctctttggggaatcctgggatggctctagccgttccgcagacgggatcgatttcatgattttttttgtttcgttgcatag

ggtttggtttgcccttttcctttatttcaatatatgccgtgcacttgtttgtcgggtcatcttttcatgcttttttttgt

cttggttgtgatgatgtggtctggttgggcggtcgttctagatcggagtagaattctgtttcaaactacctggtggattt

attaattttggatctgtatgtgtgtgccatacatattcatagttacgaattgaagatgatggatggaaatatcgatctag

gataggtatacatgttgatgcgggttttactgatgcatatacagagatgctttttgttcgcttggttgtgatgatgtggt

gtggttgggcggtcgttcattcgttctagatcggagtagaatactgtttcaaactacctggtgtatttattaattttgga

actgtatgtgtgtgtcatacatcttcatagttacgagtttaagatggatggaaatatcgatctaggataggtatacatgt

tgatgtgggttttactgatgcatatacatgatggcatatgcagcatctattcatatgctctaaccttgagtacctatcta

ttataataaacaagtatgttttataattattttgatcttgatatacttggatgatggcatatgcagcagctatatgtgga

tttttttagccctgccttcatacgctatttatttgcttggtactgtttcttttgtcgatgctcaccctgttgtttggtgt

tacttctgcagggatccatgagcccagaacgacgcccggccgacatccgccgtgccaccgaggcggacatgccggcggtc

tgcaccatcgtcaaccactacatcgagacaagcacggtcaacttccgtaccgagccgcaggaaccgcaggagtggacgga

cgacctcgtccgtctgcgggagcgctatccctggctcgtcgccgaggtggacggcgaggtcgccggcatcgcctacgcgg

gcccctggaaggcacgcaacgcctacgactggacggccgagtcgaccgtgtacgtctccccccgccaccagcggacggga

ctgggctccacgctctacacccacctgctgaagtccctggaggcacagggcttcaagagcgtggtcgctgtcatcgggct

gcccaacgacccgagcgtgcgcatgcacgaggcgctcggatatgccccccgcggcatgctgcgggcggccggcttcaagc

acgggaactggcatgacgtgggtttctggcagctggacttcagcctgccggtaccgccccgtccggtcctgcccgtcacc

gagatctgatccgtcgacctgcagatcgttcaaacatttggcaataaagtttcttaagattgaatcctgttgccggtctt

gcgatgattatcatataatttctgttgaattacgttaagcatgtaataattaacatgtaatgcatgacgttatttatgag

atgggtttttatgattagagtcccgcaattatacatttaatacgcgatagaaaacaaaatatagcgcgcaaactaggata

aattatcgcgcgcggtgtcatctatgttactagatcggaattcgtaatcatggtcatagctgtttcctgtgtgaaattgt

tatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaact

cacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaac

gcgcggggagaggcggtttgcgtattgggcgctcttccgcttcctcgctcactgactcgctgcgctcggtcgttcggctg

cggcgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtg

agcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacg

agcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctgga

agctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggc

gctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaacccc

ccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactg

gcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaacta

cggctacactagaaggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctctt

gatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatct

caagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgag

attatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaa

cttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcc

tgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagaccc

acgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttat
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ccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgtt

gccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcg

agttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccg

cagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgact

ggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataa

taccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttac

cgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttct

gggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactctt

cctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaata

aacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtctaagaaaccattattatcatgacattaacc

tataaaaataggcgtatcacgaggccctttcgtctcgcgcgtttcggtgatgacggtgaaaacctctgacacatgcagct

cccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtcagggcgcgtcagcgggtgttggcg

ggtgtcggggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcac

agatgcgtaaggagaaaataccgcatcaggcgccattcgccattcaggctgcgcaactgttgggaagggcgatcggtgcg

ggcctcttcgctattacgccagctggcgaaagggggatgtgctgcaaggcgattaagttgggtaacgccagggttttccc

agtcacgacgttgtaaaacgacggccagtgcaagcttgcatgcctgcagtgcagcgtgacccggtcgtgcccctctctag

agataatgagcattgcatgtctaagttataaaaaattaccacatattttttttgtcacacttgtttgaagtgcagtttat

ctatctttatacatatatttaaactttactctacgaataatataatctatagtactacaataatatcagtgttttagaga

atcatataaatgaacagttagacatggtctaaaggacaattgagtattttgacaacaggactctacagttttatcttttt

agtgtgcatgtgttctcctttttttttgcaaatagcttcacctatataatacttcatccattttattagtacatccattt

agggtttagggttaatggtttttatagactaatttttttagtacatctattttattctattttagcctctaaattaagaa

aactaaaactctattttagtttttttatttaataatttagatataaaatagaataaaataaagtgactaaaaattaaaca

aataccctttaagaaattaaaaaaactaaggaaacatttttcttgtttcgagtagataatgccagcctgttaaacgccgt

cgacgagtctaacggacaccaaccagcgaaccagcagcgtcgcgtcgggccaagcgaagcagacggcacggcatctctgt

cgctgcctctggacccctctcgagagttccgctccaccgttggacttgctccgctgtcggcatccagaaattgcgtggcg

gagcggcagacgtgagccggcacggcaggcggcctcctcctcctctcacggcaccggcagctacgggggattcctttccc

accgctccttcgctttcccttcctcgcccgccgtaataaatagacaccccctccacaccctctttccccaacctcgtgtt

gttcggagcgcacacacacacaaccagatctcccccaaatccacccgtcggcacctccgcttcaaggtacgccgctcgtc

ctccccccccccccctctctaccttctctagatcggcgttccggtccatggttagggcccggtagttctacttctgttca

tgtttgtgttagatccgtgtttgtgttagatccgtgctgctagcgttcgtacacggatgcgacctgtacgtcagacacgt

tctgattgctaacttgccagtgtttctctttggggaatcctgggatggctctagccgttccgcagacgggatcgatttca

tgattttttttgtttcgttgcatagggtttggtttgcccttttcctttatttcaatatatgccgtgcacttgtttgtcgg

gtcatcttttcatgcttttttttgtcttggttgtgatgatgtggtctggttgggcggtcgttctagatcggagtagaatt

ctgtttcaaactacctggtggatttattaattttggatctgtatgtgtgtgccatacatattcatagttacgaattgaag

atgatggatggaaatatcgatctaggataggtatacatgttgatgcgggttttactgatgcatatacagagatgcttttt

gttcgcttggttgtgatgatgtggtgtggttgggcggtcgttcattcgttctagatcggagtagaatactgtttcaaact

acctggtgtatttattaattttggaactgtatgtgtgtgtcatacatcttcatagttacgagtttaagatggatggaaat

atcgatctaggataggtatacatgttgatgtgggttttactgatgcatatacatgatggcatatgcagcatctattcata

tgctctaaccttgagtacctatctattataataaacaagtatgttttataattattttgatcttgatatacttggatgat

ggcatatgcagcagctatatgtggatttttttagccctgccttcatacgctatttatttgcttggtactgtttcttttgt

cgatgctcaccctgttgtttggtgttacttctgcaggtcgactctagaggatccatcgattaggaagtaaccatgagccc

agaacgacgcccggccgacatccgccgtgccaccgaggcggacatgccggcggtctgcaccatcgtcaaccactacatcg

agacaagcacggtcaacttccgtaccgagccgcaggaaccgcaggagtggacggacgacctcgtccgtctgcgggagcgc

tatccctggctcgtcgccgaggtggacggcgaggtcgccggcatcgcctacgcgggcccctggaaggcacgcaacgccta

cgactggacggccgagtcgaccgtgtacgtctccccccgccaccagcggacgggactgggctccacgctctacacccacc

tgctgaagtccctggaggcacagggcttcaagagcgtggtcgctgtcatcgggctgcccaacgacccgagcgtgcgcatg

cacgaggcgctcggatatgccccccgcggcatgctgcgggcggccggcttcaagcacgggaactggcatgacgtgggttt

ctggcagctggacttcagcctgccggtaccgccccgtccggtcctgcccgtcaccgagatctgatccgtcgacctgcaga

tcgttcaaacatttggcaataaagtttcttaagattgaatcctgttgccggtcttgcgatgattatcatataatttctgt

tgaattacgttaagcatgtaataattaacatgtaatgcatgacgttatttatgagatgggtttttatgattagagtcccg

caattatacatttaatacgcgatagaaaacaaaatatagcgcgcaaactaggataaattatcgcgcgcggtgtcatctat

gttactagatcggaattcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgctcacaattccacacaaca

tacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaactcacattaattgcgttgcgctcactg

cccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtat

tgggcgctcttccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaa

aggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccagg

aaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaag

tcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtgcgctctcctgttc
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cgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtagg

tatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgcctt

atccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggatta

gcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtattt

ggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctgg

tagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttcta

cggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctag

atccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgctt

aatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataacta

cgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatca

gcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattg

ttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgt

cacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgc

aaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggc

agcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattct

gagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaacttta

aaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgta

acccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaa

atgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatt

tatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatt

tccccgaaaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggc

cctttcgtctcgcgcgtttcggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctg

taagcggatgccgggagcagacaagcccgtcagggcgcgtcagcgggtgttggcgggtgtcggggctggcttaactatgc

ggcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgca

tcaggcgccattcgccattcaggctgcgcaactgttgggaagggcgatcggtgcgggcctcttcgctattacgccagctg

gcgaaagggggatgtgctgcaaggcgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggc

cagtgc 
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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 

HaHB4, bar, prUbi-1, Ex Ubi-1, In Ubi-1, tnos, bla and pBR322 ori), or sequences deposited in NCBI (for T35s, gus and prGbl1-1). 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.  
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