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Table 4. Predicted band sizes from Southern blot hybridisation 

Restriction enzyme 
Minimum fragment size predicted (bp) 

HaHB4 probe bar probe 

HindIII 1,854 2,603 

NdeI 1,355 2,703 
Minimum band sizes based on hybridisation with the HaHB4 (226bp) and bar (448bp) probes 

 

 
Figure 5. Southern Blots of IND-ØØ41Ø-5 Plant DNA Digested with HindIII and NdeI hybridised with DIG-
labelled probes for HaHB4 and bar detection.  
A. DNA bands in IND-ØØ41Ø-5 digests hybridising to the HaHB4 probe demonstrating a single band greater than 1.8Kb 
(HindIII digest) and greater than 2.6Kb (NdeI digest); B. DNA bands in IND-ØØ41Ø-5 digests hybridising to the bar probe 
demonstrating a single band greater than 2.6Kb (HindIII digest) and the predicted 2.7Kb (NdeI digest). DIG-labelled 
Marker VII ladder band sizes are indicated on the left of the blots in kb.  
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2. HB4 Soybean insertion sequence analysis 

Recent advances in genome sequencing have led to the development of next generation sequencing (NGS) 
technologies (Morey et al., 2013; Reuter et al., 2015; Heather and Chain, 2016). NGS refers to a collection of 
technologies that utilise massively parallel sequencing approaches producing millions of short read 
sequences in a much shorter time, at a much cheaper cost and with higher throughput compared to Sanger 
sequencing. In combination with bioinformatics, NGS technology was used to characterise the insertion of 
pIND2-HB4 T-DNA in event IND-ØØ41Ø-5. 

NGS was used to determine the whole genome sequence of soybean event IND-ØØ41Ø-5. The DNA insertion 
was assembled de novo from the Illumina sequence reads. and two junction sequences (JS) between the 
inserted DNA and the soybean genome were identified.  

The results from the Southern blot hybridisation, concluding a single T-DNA insert, were confirmed by 
mapping the Illumina-generated sequence data against the whole sequence of the plasmid vector used for 
transformation (Figure 6). Data generated using both NGS and Southern hybridisation technologies support 
the insertion of a single copy of the pIND2-HB4 T-DNA in event IND-ØØ41Ø-5. 

 
Figure 6. Sequence analysis of Event IND-ØØ41Ø-5 
Event IND-ØØ41Ø-5. DNA sequence reads were mapped against the complete plasmid vector sequence of pIND2-HB4 
(shown in blue). The total read coverage is presented in parentheses immediately above the normalised read coverage 
for each element in the plasmid vector. The normalised read coverage provided an estimate of the copy number of 
each element of the transformation vector present in the IND-ØØ41Ø-5 genome. Mapped sequence reads between 
the positions labelled “backbone” and “aadA” correspond to a sequence identical with control DNA included in the 
sequencing run to check for the sequencing error rate—this is labelled “spike in”. The resulting coverage of mapped 
reads indicated that no backbone elements from the vector were present in event IND-ØØ41Ø-5. The 3X normalised 
coverage of the Tvsp element (soybean vegetative storage protein terminator) is due to the additional reads generated 
from two endogenous copies of the element in the soybean genome. 
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The sequence of the insert in event IND-ØØ41Ø-5 corresponded to the sequence of T-DNA in the binary 
vector, with a single copy of each gene and each regulatory element (Figure 3). The left and right border 
sequencies were not transferred completely. Three bp of the left border and the complete right border, 
including three bp upstream are missing in IND-ØØ41Ø-5.  

The complete sequence of the insertion and the flanking soybean sequences is provided in Appendix 1. 

Conventional Sanger sequencing of multiple amplicons covering the whole insertion and its flanking 
sequences corroborated the JSA analysis of the Illumina-generated sequence. 

 

3. Localisation of the HB4 soybean insert 

Junction Sequence Analysis (JSA) of event IND-ØØ41Ø-5 using the Illumina-generated sequence data was 
consistent with the integration of a single T-DNA copy at a single locus (Figure 6) (Kovalic et al., 2012). This 
result was supported by the finding of only two junction sequences in the whole-genome sequencing of 
event IND-ØØ41Ø-5.  

The flanking sequences were mapped to the soybean genome by homology search using BLASTN (Zhang et 
al., 2000) against the Glycine max v4.0 reference, Annotation Release 104, NCBI Accession NC_038245.2 
(Figure 7 and Figure 8). 

 
>Glycine max cultivar Williams 82 chromosome 9, Glycine_max_v4.0 
Sequence ID: NC_038245.2 Length: 50572668 
Range 1: 36258367 to 36258728 
 
Score:664 bits(359), Expect:0.0,  
Identities:361/362(99%),  Gaps:0/362(0%), Strand: Plus/Minus 
 
Query  1         TTCATTTTTTAAGAAGTGAATATCAACGTCTTCCCTTATGTATCGTATCCTGTCATCATA  60 
                 ||||||||||||||||| |||||||||||||||||||||||||||||||||||||||||| 
Sbjct  36258728  TTCATTTTTTAAGAAGTCAATATCAACGTCTTCCCTTATGTATCGTATCCTGTCATCATA  36258669 
 
Query  61        GACTGGCTGCAAGTTTTGGTCAATGTAAAAAGATATTGACACTCTATTCTTGTATCTTAA  120 
                 |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
Sbjct  36258668  GACTGGCTGCAAGTTTTGGTCAATGTAAAAAGATATTGACACTCTATTCTTGTATCTTAA  36258609 
 
Query  121       GATTTTGTGGAACTTGGAAATCTTTTTCCTTTGTACGTGACTCCCCTCTCAGTTGGGTCA  180 
                 |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
Sbjct  36258608  GATTTTGTGGAACTTGGAAATCTTTTTCCTTTGTACGTGACTCCCCTCTCAGTTGGGTCA  36258549 
 
Query  181       GCCTGAgtgatttttttctcaaatcaagaaactttatttataaatctaacattataatat  240 
                 |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
Sbjct  36258548  GCCTGAGTGATTTTTTTCTCAAATCAAGAAACTTTATTTATAAATCTAACATTATAATAT  36258489 
 
Query  241       taaaaaaacaaatattaaaatattcatgatatttttaaatctaaataatattctaaaaat  300 
                 |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
Sbjct  36258488  TAAAAAAACAAATATTAAAATATTCATGATATTTTTAAATCTAAATAATATTCTAAAAAT  36258429 
 
Query  301       ttgaaacaaataaattcttgaaaataaactaaattattcTTTTCCAAACTAACTAAAGAT  360 
                 |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
Sbjct  36258428  TTGAAACAAATAAATTCTTGAAAATAAACTAAATTATTCTTTTCCAAACTAACTAAAGAT  36258369 
 
Query  361       AT  362 
                 || 
Sbjct  36258368  AT  36258367 

Figure 7. Left flanking sequence alignment to a soybean reference genome 
BLASTN alignment of the left flanking sequence (Query 1) with the reference genome (Sbjct). A single 
nucleotide difference between the left flanking region sequence and the soybean reference genome 
currently available in NCBI is highlighted at position 17. 

 
>Glycine max cultivar Williams 82 chromosome 9, Glycine_max_v4.0 
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Sequence ID: NC_038245.2 Length: 50572668 
Range 1: 36257980 to 36258224 
 
Score:453 bits(245), Expect:6e-126,  
Identities:245/245(100%),  Gaps:0/245(0%), Strand: Plus/Minus 
 
Query  1         ACCCTCAATCATCTCACTTCATTATctcctatattttttattaacttctcttttatacta  60 
                 |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
Sbjct  36258224  ACCCTCAATCATCTCACTTCATTATCTCCTATATTTTTTATTAACTTCTCTTTTATACTA  36258165 
 
Query  61        ttttaaaaaaataaaaagtgagaatTTAAACAGAAAAAACCTCTCTCAAGTCTTTCTCTC  120 
                 |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
Sbjct  36258164  TTTTAAAAAAATAAAAAGTGAGAATTTAAACAGAAAAAACCTCTCTCAAGTCTTTCTCTC  36258105 
 
Query  121       TATTTCAGTGGTCTGAGTTCAGTTGCGTCTCTTAATCTTTTAGGTTGGGAAAACATCATC  180 
                 |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
Sbjct  36258104  TATTTCAGTGGTCTGAGTTCAGTTGCGTCTCTTAATCTTTTAGGTTGGGAAAACATCATC  36258045 
 
Query  181       TTCTTTTGGGAGATTGGCTCCACCCACAACAGTTGTTAACTTGTTTacataaataattga  240 
                 |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
Sbjct  36258044  TTCTTTTGGGAGATTGGCTCCACCCACAACAGTTGTTAACTTGTTTACATAAATAATTGA  36257985 
 
Query  241       tattc  245 
                 ||||| 
Sbjct  36257984  TATTC  36257980 

Figure 8. Right flanking sequence alignment to a soybean reference genome 
BLASTN alignment of the right flanking sequence (Query 1) with the reference genome (Sbjct). 

 

The insertion within the soybean genome (Figure 9) occurred in a single location of chromosome 9 between 
genomic positions 36,258,367 and 36,258,224. The insertion is located 3’ to a putative F-box/LRR-repeat 
protein like the one coded by At3g26922 gene (LOC100806405 in the NCBI Glycine max v4.0), and 4.4Kb 5’ 
of an uncharacterised protein (LOC102666618 in the NCBI Glycine max v4.0). The junction sequence 
alignment indicated that 142 bp of genomic DNA was deleted because of the T-DNA insertion from pIND2-
HB4 (Figure 9). The insertion site does not indicate interruption of any gene. 

 

 
Figure 9. Insertion site on HB4 soybean 
A. Sequence analysis indicated that 142 bp of genomic DNA was deleted upon insertion of the T-DNA. B. Position of 
the insertion within the soybean genome. The deletion is shown in blue. The nearest annotated gene (LOC100806405) 
is shown in grey. 
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4. Absence of vector backbone DNA 

The absence of vector backbone sequences in event IND-ØØ41Ø-5 was determined through whole-genome 
sequence obtained with the Illumina NGS method (see Figure 6). In addition, Southern blot analyses were 
employed to provide a second assay for vector backbone sequences. Three probes (aadA, STA, and REP) 
were used to detect vector backbone sequences. None of these probes detected vector backbone sequences 
when hybridised to IND-ØØ41Ø-5 DNA. 

 
Figure 10. DNA gel blot analyses for detection of vector backbone sequence in event IND-ØØ41Ø-5 
Genomic DNA from leaves of either T5 generation event IND-ØØ41Ø-5or non-transgenic control Williams 82 was 
digested with HindIII and NdeI and hybridised with DIG-labelled probes for a) REP, b) aadA, and c) STA sequence. 
Williams 82 + 200 pg plasmid DNA and 100 pg plasmid DNA were used as positive controls. DIG labelled Marker VII 
ladder band sizes are indicated on the left of the blots in kb. Rectangles highlight lanes showing no probe hybridization 
signal in event IND-ØØ41Ø-5. 

 

Conclusions 

A combination of Sanger and Illumina NGS sequencing corroborated studies using Southern blots and 
showed the presence of a single insert in soybean IND-ØØ41Ø-5. The structure and sequence of the insert 
in IND-ØØ41Ø-5 are provided, with flanking DNA sequences. No backbone DNA was integrated into the 
Soybean genome. No annotated genes were disrupted by the insertion of the T-DNA. 
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A.3(c)(iv) A map depicting the organisation of the inserted genetic material at each insertion site 

Details of the organisation of the inserted genetic material at the integration site are described above. 
Specifically: 

HB4 Soybean–Detailed organisation of the genetic elements of the T-DNA insert in accordance with the 
insert organisation of the pIND4-HB4 vector (Figure 3) and integration into the soybean genome (Figure 9). 

 

A.3(c)(v) Details of an analysis of the insert and junction regions for the occurrence of any open 
reading frames (ORFs) 

The sequence of the insertion and the soybean flanking regions was subjected to an ORF analysis (see Section 
B1(d) and the Supplement Report HB4 Soybean_Report#01010291-Ev6_BioinformaticAnalysis). None of 
the peptides that might be hypothetically produced from these ORFs were identified as homologs of known 
toxins or allergens (see Section B1(d)). 

 

A.3(d) A description of how the line or strain from which food is derived was obtained from the 
original transformant (i.e. provide a family tree or describe the breeding process) including which 
generations have been used. 

The process of development and selection event IND-ØØ41Ø-5 is summarised in Figure 1 and and detailed 
in Supplemental Report HB4 soybean Report#01010289-Ev1_plant transformation. 

A schematic representation of the development of HB4 soybean and the generations used for analysis is 
presented in Figure 11. 

The original event IND-ØØ41Ø-5 and its derivatives will continue to be crossed into elite soybean varieties 
through conventional breeding programs. Commercial varieties of soybean containing the HB4 trait will be 
used for food. 

 

A.3(e) Evidence of the stability of the genetic changes, including: 

(i) The pattern of inheritance of the transferred gene(s) and the number of generations over which 
this has been monitored 
(ii) The pattern of inheritance and expression of the phenotype over several generations and, where 
appropriate, across different environments 

 

Several approaches were used to assess the stability of the insertion in HB4 soybean. Firstly, stability of the 
T-DNA insertion was assessed over six generations by sequencing the T-DNA and flanking sequences 
(Appendix 2). Except for the Illumina-derived sequence (T6), each sequence presented for each generation 
(T1, T3, and T5) is a consensus sequence obtained from Sanger sequencing of 3 different plant amplicons. 
No changes in DNA sequence were detected across the six tested generations. 

Secondly, segregation of the T-DNA was assessed using a PCR diagnostic in F2 progeny plants from crosses 
between IND-ØØ41Ø-5 and a commercial soybean cultivar (Bio 6.5). The PCR diagnostic examined the T-
DNA Left Border Junction compared to the native allele (Figure 12).  

A homozygous IND-ØØ41Ø-5 plant was crossed with Bio 6.5 to produce F1 progeny. Four F1 plants were self-
pollinated to produce F2 seeds that were used for the segregation analysis. In total 73 F2 plants were assessed 
for zygosity (Table 5). F2 plants were scored as homozygous for the IND-ØØ41Ø-5 insertion (I) when the 
amplicon for the Left Border Junction was present and the amplicon for the native allele was absent. F2 
plants were scored as hemizygous (H) when both amplicons described above were present. F2 plants were 



   Page 36 of 80 
Bioceres Crop Solutions 
Application to FSANZ for the Inclusion of soybean event IND-ØØ41Ø-5 with increased tolerance to 
environmental stresses in Standard 1.5.2 Food Produced Using Gene Technology 
 

 

scored as homozygous for the native Williams 82 cultivar allele (W) when the amplicon for the Left Border 
Junction was absent and the amplicon for the native allele was present. 

Chi-square goodness of fit tests indicated that there was no significant departure from the predicted 1:2:1 
(I:H:W) genotypic segregation ratio (X2[2,N=73] = 0.05, P=0.8426; Table 5).  

Protein expression of both HAHB4 and PAT at the T6 generation confirm the functionality of the gene 
cassette (see Section B.1). 

 
Figure 11. Schematic representation of the development of event IND-ØØ41Ø-5 and the generations used 
in the different studies. 
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Figure 12. PCR diagnostic to test for segregation of the T-DNA insertion of event IND-ØØ41Ø-5 
Upper panel: scheme of the insertion in soybean event IND-ØØ41Ø-5 showing the elements present within the T-DNA, 
and the primers (indicated as green broken arrows) used for segregation analysis. The primers 868 and 752 were used 
to test for the presence of the Left Border Junction. Lower panel: scheme of native allele showing the elements present 
in insertion region (without the T-DNA). Primers 934 and 935 and probe 936 (indicated as a light orange vertical line) 
were used to test for the presence of the native allele. UTR: untranslated region, CDS LOCXXX: coding sequence of the 
gene LOC100806405. 

 

Table 5. Analysis of segregation of IND-ØØ41Ø-5 T-DNA in F2 plants.  

Expected genotypes 
(number of plants) 

Observed genotypes 
(number of plants) χ2 p-value 

I H W I H W 
18.25 36.5 18.25 17 39 17 0.34246 0.8426 

I: IND-ØØ41Ø-5 homozygous; H: hemizygous; W: Williams 82 homozygous. 
 

 

Summary of genetic stability studies 

The results of the segregation pattern in the F2 generation, as well as the presence of all the genetic elements 
in the different generations analysed support the conclusion that the IND-ØØ41Ø-5 insertion resides at a 
single locus within the soybean genome, it is stable and is inherited according to Mendelian principles.  

 

A.3(g) An analysis of the expressed RNA transcripts, where RNA interference has been used 

Not applicable to this application. 
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B. Characterisation and Safety Assessment of New Substances 
B.1. Characterisation and Safety Assessment of New Substances 

B.1(a) a full description of the biochemical function and phenotypic effects of all new substances (e.g. 
a protein or an untranslated RNA) that are expressed in the new GM organism, including their levels 
and site of accumulation, particularly in edible portions 

The soybean event IND-ØØ41Ø-5 was developed by transforming the soybean variety Williams 82, with the 
plasmid vector pIND2-HB4 using Agrobacterium-mediated transformation. The event was developed to 
confer increased tolerance to environmental stresses avoiding reduction of crop yield and exhibits tolerance 
to glufosinate-based herbicides (Table 2).  

Two new proteins are expressed in HB4 soybean; the transcription factor HAHB4 that confers tolerance to 
environmental stress, and the enzyme phosphinothricin N-acetyl transferase (PAT), providing herbicide 
tolerance.  

Further information is provided in the following Supplement Reports: 

• HB4 Soybean#01010301-Ev2_Identity of Genes and Expressed Proteins 

• HB4 Soybean_Report #01010271-Ev2-HAHB4 Protein Detection 

• HB4 Soybean_Report#01010297-Ev3-PAT protein detection 

• HB4_Report#01010273-Ev2_Protein Safety 

• HB4 Soybean_Report#01010291-Ev6_BioinformaticAnalysis 

• HB4 Soybean_Report #01010298-Ev2-Endogenous Allergen Levels. 

 

Identity and function of the HAHB4 protein 

The HAHB4 protein has recently been assessed by FSANZ (A1232) in genetically modified wheat. The 
homeodomain-leucine zipper (HD-Zip) gene family is an important class of transcription factors only found 
in plants (Henriksson et al., 2005; Ariel et al., 2007). Members of this gene family play vital roles in plant 
growth and development and participate in responding to various biotic and abiotic stresses (Liu et al., 2013; 
Li et al., 2019). 

The HaHB4 (Helianthus annuus homeobox 4) gene is a member of the HD-Zip sub-family I coding for the 
sunflower transcription factor HAHB4 (Dezar et al., 2005a; Harris et al., 2011; González et al., 2020).  

Transgenic Arabidopsis thaliana plants expressing HaHB4 exhibit a characteristic phenotype that includes a 
strong tolerance to water stress, are less sensitive to external ethylene and enter the senescence pathway 
later (Manavella et al., 2006). Expression studies in sunflower indicate that HaHB4 transcript levels are 
elevated in mature/senescent leaves and again demonstrated the action of this TF in the regulation of 
ethylene-related genes. Stable transformation of Arabidopsis plants as well as transient transformation of 
sunflower leaves, further confirmed the involvement of HAHB4 in direct and indirect regulation of multiple 
stresses including water deficit, saline exposure, ABA and ethylene responses, photosynthesis, mechanical 
damage, and herbivory. This and subsequent research (Manavella et al., 2008a, 2008b, 2008c, Dezar et al., 
2005a, 2005b) led to the proposal that HAHB4 is involved in a mechanism related to ethylene-mediated 
senescence and that this TF participates in the regulation of the expression of genes involved in 
developmental responses of plants to desiccation. 

The sunflower HAHB4 protein was identified by using a degenerate oligonucleotide derived from the 
conserved HD amino acid sequence WFQNRRA to screen a cDNA library generated from sunflower stem 



   Page 39 of 80 
Bioceres Crop Solutions 
Application to FSANZ for the Inclusion of soybean event IND-ØØ41Ø-5 with increased tolerance to 
environmental stresses in Standard 1.5.2 Food Produced Using Gene Technology 
 

 

(Chan and Gonzalez, 1994). HAHB4 was later shown to preferentially bind as a dimer to the dyad-
symmetrical sequence CAAT(A/T)ATTG (Palena et al., 1999).  

The amino acid sequence of the HAHB4 protein expressed in soybean event IND-ØØ41Ø-5 differs slightly 
from the one deduced from the nucleotide sequence of the cDNA of the mRNA transcript of the native 
sunflower HaHB4 gene that was annotated in the NCBI GenBank, Accession number AF339748.1 (Chan and 
Gonzalez, 1994; Gago et al., 2002; González et al., 2019; Figure 13). It is, however, the same protein as 
assessed by FSANZ in A1232. 

The differences between the native sunflower gene and the HAHB4 protein in soybean event IND-ØØ41Ø-5 
include: 

1. A deletion of amino acids 7-10 (as numbered by the NCBI original sequence, accession AAA63768.2). 

2. A Lys to Arg substitution at position 22 (K22⇒R18) 

3. A Phe to Leu substitution at position 159 (F159⇒L155) 

4. A Phe to Leu substitution at position 175 (F175⇒L171) 

 

HAHB4Sunflower    MSLQQVPTTETTTRKNRNEGRKRFTDKQISFLEYMFETQSRPELRMKHQL  50 
HAHB4Wheat(A1232) MSLQQV––––TTTRKNRNEGRRRFTDKQISFLEYMFETQSRPELRMKHQL  46 
HAHB4Soybean      MSLQQV––––TTTRKNRNEGRRRFTDKQISFLEYMFETQSRPELRMKHQL  46 
 
HAHB4Sunflower    AHKLGLHPRQVAIWFQNKRARSKSRQIEQEYNALKHNYETLASKSESLKK 100 
HAHB4Wheat(A1232) AHKLGLHPRQVAIWFQNKRARSKSRQIEQEYNALKHNYETLASKSESLKK  96 
HAHB4Soybean      AHKLGLHPRQVAIWFQNKRARSKSRQIEQEYNALKHNYETLASKSESLKK  96 
 
HAHB4Sunflower    ENQALLNQLEVLRNVAEKHQEKTSSSGSGEESDDRFTNSPDVMFGQEMNV 150 
HAHB4Wheat(A1232) ENQALLNQLEVLRNVAEKHQEKTSSSGSGEESDDRFTNSPDVMFGQEMNV 146 
HAHB4Soybean      ENQALLNQLEVLRNVAEKHQEKTSSSGSGEESDDRFTNSPDVMFGQEMNV 146 
 
HAHB4Sunflower    PFCDGFAYFEEGNSLLEIEEQLPDPQKWWEF 181 
HAHB4Wheat(A1232) PFCDGFAYLEEGNSLLEIEEQLPDLQKWWEF 177 
HAHB4Soybean      PFCDGFAYLEEGNSLLEIEEQLPDLQKWWEF 177 

Figure 13. Alignment of HAHB4 protein sequences 
Alignment of the amino acid sequence of sunflower HAHB4 (Accession AAA63768.2) (HAHB4Sunflower); HAHB4 wheat 
(FSANZ A1232) and the sequence translated in IND-ØØ41Ø-5 (HAHB4Soybean). Differences between the wheat and 
soybean to the native sunflower accession are highlighted. Numbers correspond to amino acid positions and are in 
frame with the GenBank HAHB4 accession. 

 

The introduction of HaHB4 gene in soybean event IND-ØØ41Ø-5 led to the environmental stress tolerance 
phenotype. Phenotypic and field performance evaluation of several HaHB4-containing lines allowed the 
selection of a transgenic soybean (termed IND-ØØ41Ø-5), which was shown to provide an increased yield 
opportunity under conditions of environmental stress (Ribichich et al., 2020). 
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HAHB4 is homologous to proteins with a history of safe use 

Proteins with a history of safe use, or that are structurally and functionally related to proteins with a history 
of safe use, generally are considered safe to consume (Hammond and Cockburn, 2008). As a component of 
the safety assessment of HAHB4, bioinformatic analyses were conducted to identify sequence homology 
between the HAHB4 protein and proteins with a history of safe use. 

HAHB4 is a member of the homeodomain-leucine zipper (HD-Zip) gene family and is found in sunflower and 
genetically modified HB4 wheat and soybean. In 2015, the US Food and Drug Administration (FDA) has 
completed the Early Food Safety Evaluation (EFSE) process for HAHB4. In the EFSE process, the FDA reviewed 
safety data provided and supported the conclusion that the inadvertent presence of low levels of the HAHB4 
protein would not raise food safety concerns (FDA 2015). 

A thoughtful analysis of the HD-Zip superfamily performed by Harris et al. (2011), provides an unrooted 
phylogenetic tree of the HD-Zip protein superfamily. The tree contains over 50 selected sequences, grouped 
into clades (Figure 14). 

 
Figure 14. Unrooted phylogenetic tree of the HD-Zip protein superfamily 
CLUSTALX alignment (Thompson et al., 1997) based on full-length amino acid sequences. The different clades within 
HD-Zip I and II family of proteins are circled and identified as α, β1, β2, γ, δ, ε, ζ, φ1 and φ2 (Agalou et al., 2008; Ciarbelli 
et al., 2008; Henriksson et al., 2005). Branch lengths are drawn to scale. Two-letter prefixes for sequence identifiers 
indicate species of origin. At, Arabidopsis thaliana; Cp, Craterostigma plantagineum; Mt, Medicago truncatula; Na, 
Nicotiana attenuata; Os, Oryza sativa; HB, homeobox; HOX, homeobox. Taken from Harris et al. (2011). 
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Identity and function of the PAT protein 

The bar gene in HB4 soybean is like that originally cloned from Streptomyces hygroscopicus (Murakami et 
al., 1986) and demonstrated to be useful as a selectable marker in other bacteria (Thompson et al., 1987) 
and in plants (de Block et al., 1987). It is the same as that described in Frame et al., (2002) and Mir et al., 
(2017). Importantly, the bar gene produces the enzyme phosphinothricin acetyl transferase (PAT), which 
breaks down phosphinothricin (also known as glufosinate), a broad-spectrum herbicide that acts as a 
competitive inhibitor of glutamine synthetase. As such, plants modified to contain the bar gene can tolerate 
herbicides that contain glufosinate ammonium. 

Details on the common soil bacterium Streptomyces hygroscopicus are provided in Section A2(a)(i).  

The PAT protein is expressed by several transgenic crops that have been in commercial production for many 
years. FSANZ have not identify any public health or safety concerns associated with the expression of PAT, 
as encoded by the pat or bar gene, in numerous assessments (for example, Soybean (A481, A1046, A1073, 
A1081); Canola (A372, A1140); Maize (A375, A380, A385, A386, A446, A543, A1106, A1116, A1118, A1192); 
Cotton, A518, A533, A1028, A1040, A1080); Rice (A589) and wheat (A1232). The history of safe use of S. 
hygroscopicus, and safety data for the PAT protein are also provided in Herouet et al. (2005) and ILSI (2016). 
Therefore, this protein has been well characterised and demonstrated to be non-toxic to humans and 
animals. 

 

HAHB4 Protein Expression in Soybean Event IND-ØØ41Ø-5 

Members of the HD-Zip family of transcription factors (TFs), unique to plants, have been shown to be 
involved in regulating the response of plants to environmental stress (Schena and Davis, 1992). TFs control 
gene expression by binding to genomic DNA in a sequence-specific manner.  

Expression of genes of the HD-Zip subfamily I is regulated by external factors such as drought, extreme 
temperatures, osmotic stresses, and light conditions (Ariel et al., 2007; Chan, 2009). As such their expression 
levels under optimal growing conditions can be either non existing or extremely low (Suárez-López et al., 
2001).  

The HaHB4 (Helianthus annuus homeobox 4) gene is a member of the HD-Zip sub-family I, coding for the 
sunflower transcription factor HAHB4 (see Section A.3(b)). The HAHB4 expression level in soybean event 
IND-ØØ41Ø-5 proved to be too low to be measured using Western blot or ELISA methodologies. Therefore, 
a specific targeted LC-MS method based on HAHB4-specific proteotypic peptides was developed and 
validated using recombinant HAHB4 (Supplement Report HB4 Soybean_Report #01010271-Ev2-HAHB4 
Protein Detection).  

Seed and leaf samples from the IND-ØØ41Ø-5 soybean event and the Williams 82 conventional comparator 
were collected from field trials performed during the 2013 season in the United States and the 2012-2013 
growing season in Argentina. Briefly, field trials were established at each site following a completely 
randomized block design that include four replicates at each location. Leaf samples were collected at the 
BBCH 71-75 stage (Meier, 2001) from at least three soybean plants located in the interior rows of each plot. 

The levels of HAHB4 in tissues of soybean event IND-ØØ41Ø-5 were determined by the absolute 
quantification (AQUA) method of protein quantification by targeted LC-MS/MS (Gerber et al., 2003). The 
proteotypic peptides were detected and quantified using stable isotope labelled peptide standards. Stable 
isotope-labelled peptides were used as internal standards and spiked into the sample to accurately quantify 
the endogenous levels of transgenic protein. This workflow is like other targeted proteomic workflows for 
the identification of biomarkers and low-level endogenous proteins in complex matrices (Fortin et al., 2009; 
Yocum and Chinnaiyan, 2009). 
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The analytical method used to quantify expression of transgenic HAHB4 protein was validated using rHAHB4 
as an analytical reference standard to fortify the Williams 82 soybean tissue and protein samples prior to 
analysis. 

LC-MS/MS analyses of HAHB4 protein levels from leaf and seed tissue samples collected from each plot from 
six field sites in Argentina and five sites in the US were carried out on 70 μg protein equivalents. The limits 
of detection (LOD) for these LTQ-MS analyses of 70 μg protein samples were 0.026 and 0.027 μg/g DW for 
seed and leaf tissue, respectively. Despite the high sensitivity of this LTQ-MS method, no HAHB4 protein was 
detected in any of the analysed samples. Therefore, a more sensitive method was developed using a triple-
quadrupole MS. 

Due to the lack of detection of HAHB4 protein in the 70 μg protein samples, processing of leaf and seed 
tissue samples was scaled up 6-fold for all six of the field sites from Argentina and for all five of the field sites 
in the US. For these analyses, protein samples from each of the four plots for each field site were pooled 
before loading an SDS-PAGE gel with 420 μg of protein (six lanes of 70 μg each). To further increase 
sensitivity, these scaled-up samples were analysed on a Thermo Fisher Scientific TSQ Vantage triple-
quadrupole mass spectrometer. The LOD for these scaled-up samples was enhanced to 0.007 μg/g DW and 
0.003 μg/g DW for seed and leaf tissue, respectively. The LLOQ for these increased scale analyses on the TSQ 
MS was determined to be 3 fmol per 420 μg of both seed and leaf protein, equivalent to 0.027 μg/g DW 
seed and 0.041 μg/g DW leaf tissue.  

Among all the samples analysed, only two leaf extracts showed a signal above the LOD but, even in these 
cases, the amount of HAHB4 was below the LLOQ. The samples were leaf tissue from sites in the US (Ladoga, 
Indiana and Pemberton, Ohio) that contained 5 and 4 ng/g DW, respectively. 

 

Conclusion of HAHB4 protein detection 

HAHB4 protein expression in the transgenic soybean event IND-ØØ41Ø-5 analysed using a specific and 
sensitive LC-MS/MS method was found to be extremely low, consistent with expected levels for TFs. Even 
with the use of a highly sensitive method, HAHB4 was only detected in two of the field samples.  

 

PAT Expression in HB4 Soybean 

The safety of PAT proteins has been well established. They are widely consumed since the very beginning of 
the development of genetically modified crops and shown not to raise concerns from a food/feed safety 
perspective (Hérouet et al, 2005; ILSI, 2016). The PAT and HAHB4 proteins have been previously assessed 
and deemed safe by FSANZ in other crops (e.g., Soybean: A481, A1046, A1073, A1081; Canola: A372, A1140; 
Maize: A375, A380, A385, A386, A446, A543, A1106, A1116, A1118, A1192; Cotton: A518, A533, A1028, 
A1040, A1080; Rice A589 and wheat A1232). 

The determination of the levels of PAT protein in soybean event IND-ØØ41Ø-5 was determined using a 
commercially available ELISA kit, which was turned quantitative by the addition of a standard curve of 
recombinant PAT protein (See Supplement Report HB4 Soybean_Report#01010297-Ev3-PAT protein 
detection).  

Leaf/tissue samples (as described for HAHB4 quantification) were collected from multiple sites across the 
USA and Argentina. Measurements of PAT levels were performed using a commercially available ELISA kit 
(Cat. No. AP 013 NW V10) from Envirologix (Portland, Maine, USA). PAT protein was detected in IND-ØØ41Ø-
5 soybean seeds and leaves (Table 6). There was no measurable PAT protein in any of the non-transgenic 
Williams 82 control samples, except for a few that showed faint background signal. The highest value 
measured in the IND-ØØ41Ø-5 seed samples was 69 μg/g FW at Cordoba in Argentina and 12.68 μg/g FW in 
leaves at Pemberton Ohio in the US. These values are like those previously reported for PAT protein in 
glufosinate-tolerant soybeans or other GM crops, such as 127 μg/g FW (cotton seed) and 935 μg/g FW (corn 
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B.1(b) Information about prior history of human consumption of the new substances, if any, or their 
similarity to substances previously consumed in food.  

See the relevant parts of Section B.1(a) above on history of safe use and refer to the relevant supplemental 
reports. Further, details on composition analysis is presented below in Section B5. 

Comparison of grain and forage composition between the transgenic event and the control demonstrated 
that the levels of most of the nutrients, micronutrients, anti-nutrients, and other bioactive compounds were 
similar. In the few cases in which there were statistically significant differences between the event and the 
control, levels measured in IND-ØØ41Ø-5 soybean were either within the range of the reference varieties 
and/or the values reported in the literature, revealing that these differences were within the natural 
compositional variability of soybean. When analysed within the context of the natural variability provided 
by the commercial varieties cultivated along in the test sites and the range of values reported in the 
literature, it can be concluded that the transgenic event IND-ØØ41Ø-5 is compositionally equivalent to 
conventional soybean. As such, the substantial equivalence of soybean event IND-ØØ41Ø-5 composition 
coupled with the low levels of protein expression support the claim that exposure of humans and livestock 
to HAHB4 and PAT from HB4 soybean is negligible. 

 

B.1(c) information on whether any new protein has undergone any unexpected post-translational 
modification in the new host  

Glycosylation of proteins has been suggested as a distinguishing structural feature of allergenic proteins 
(Altmann 2007). Post-translational modifications (PTMs) to HAHB4 cannot be directly evaluated as protein 
expression levels are below the limit of detection. Further, the structure of the HAHB4 protein from soybean 
event IND-ØØ41Ø-5 was searched for the signal sequence required for transport to the endoplasmic 
reticulum, a pre-requisite for glycosylation (Pattison and Amtmann et al., 2009) and other glycosylation sites. 
No such signal peptides were found in HAHB4 using the public algorithms SignalP-5.0 (Almagro Armenteros 
et al., 2019a), TargetP-2.0 (Almegro Armenteros et al., 2019b) and Predotar v1.3 (Small et al., 2004).  

Additionally, glycosylation-acceptor sites were assessed using EnsembleGly software (Caragea et al., 2007; 
Gomord et al., 2010) and SPRINT-Gly (Taherzadeh et al., 2019). No consensus sequences for glycosylation 
were found.  

The absence of both signal sequences for transport to ER and glycosylation acceptor sites suggests that 
glycosylation in HAHB4 from soybean event IND-ØØ41Ø-5 is unlikely. 

 

B.1(d) where any ORFs have been identified (in subparagraph A.3(c)(v) of this Guideline (3.5.1)), 
bioinformatics analyses to indicate the potential for allergenicity and toxicity of the ORFs 

The sequence of the insertion and 200 bp of the flanking sequences in soybean event IND-ØØ41Ø-5 was 
analysed in search of any putative open reading frames (ORF). An ORF was defined as a contiguous, ≥8 amino 
acid sequence between start- and subsequent in-frame stop-codons. Nucleotide sequences were translated 
in three reading frames from two directions. All six reading frames within the IND-ØØ41Ø-5 insert and 
flanking regions were analysed for ORFs. Further details, including the sequence and location of the 
hypothetical peptides along the inserts and the procedures followed to carry out the different bioinformatic 
analysis are provided in the Supplement Report HB4 Soybean_Report#01010291-
Ev6_BioinformaticAnalysis. 

This analysis identified 74 putative peptides including the two new expression products, HAHB4 and PAT 
(Figure 15). A total of 26 ORFs were ≥30 amino acids with only seven of 100 or more amino acids and the 
largest 187 amino acids. 
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Figure 15. Open reading frames identified for the event IND-ØØ41Ø-5 insertion  
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The analysis of potential allergenicity using the AllergenOnline database and tools confirmed no relevant 
homologies between the primary structure of the different amino acid sequences analysed with known 
allergens. This includes the absence of homology greater than or equal to 35% in 80 amino acids successive 
segments, as well as the absence of shared identity with allergenic epitopes when analysing successive 
peptides of 8 contiguous amino acids.  

To detect a putative structural similarity with allergens, the SDAP database (Ivanciuc et al., 2002 and 2003) 
was used. No significant homology was found for any of the analysed sequences. 

 

Toxicity Searches 

To analyse potential toxicity of putative peptides, their homologous proteins, obtained from the alignment 
with the NCBI entries, was examined to search for the presence of any known toxin. Also, similarity between 
putative peptides and the toxins grouped in TADB2 and T3DB databases was evaluated. No homology was 
found with known toxins.  

There was only one exception related to PAT-associated peptides, which presented some new homologies 
with toxins (not existing in previous bioinformatic studies) (Figure 16). The homology found is related to the 
presence of a common N-acetyltransferase (NAT) domain, present in PAT and in a novel family of proteins 
belonging to the type II toxin-antitoxin systems having a GNAT (GCN5-related NAT)-fold (Jurenas et al., 
2017). This toxin-antitoxin system was initially discovered in plasmids and its function is associated to 
plasmid maintenance in the growing bacteria population (Jurenas et al., 2017). 
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Bioperl Reformatted HTML of BLASTP Search Report for PP_42 
Gish, W. (1996-2006) http://blast.wustl.edu Query= PP_42 (Length: 229) 

Database: TADB2_aa.fas 

12,714 sequences; 1,560,970 total letters 

Sequences producing significant alignments: Score 
(bits) 

E 
value 

TADB|T5298 gi|194291114|ref|YP_002007021.1| phosphinothricin N-acety... 97.6 3.4e-24 

TADB|T2094 gi|78065730|ref|YP_368499.1| N-acetyltransferase GCN5 [Bu... 76.2 1e-17 

TADB|T4799 gi|161525329|ref|YP_001580341.1| N-acetyltransferase GCN5... 75.1 2.1e-17 

TADB|T5352 gi|172060083|ref|YP_001807735.1| N-acetyltransferase GCN5... 74.4 3.4e-17 

TADB|T2970 gi|115351078|ref|YP_772917.1| N-acetyltransferase GCN5 [B... 73.4 7e-17 

TADB|T508 gi|17547852|ref|NP_521254.1| antibiotic resistance (acety... 70.9 3.9e-16 

TADB|T838 gi|27376227|ref|NP_767756.1| phosphinothricin acetyltrans... 70.2 6.3e-16 

TADB|T5113 gi|169633694|ref|YP_001707430.1| phosphinothricin N-acety... 67.7 3.5e-15 

TADB|T5122 gi|169796191|ref|YP_001713984.1| phosphinothricin N-acety... 67.7 3.5e-15 

TADB|T1353 gi|50084795|ref|YP_046305.1| phosphinothricin N-acetyltra... 66.7 7.3e-15 

TADB|T2731 gi|107022223|ref|YP_620550.1| N-acetyltransferase GCN5 [B... 66.7 7.3e-15 

TADB|T3104 gi|116689168|ref|YP_834791.1| GCN5-like N-acetyltransfera... 66.7 7.3e-15 

TADB|T5233 gi|170732472|ref|YP_001764419.1| N-acetyltransferase GCN5... 64.5 3.1e-14 

TADB|T1306 gi|53714970|ref|YP_100962.1| putative acetyltransferase [... 54.0 4.7e-11 

TADB|T1765 gi|60682936|ref|YP_213080.1| putative acetyltransferase [... 54.0 4.7e-11 

Figure 16. Toxicity Analysis with Toxin Antitoxin Database. 
The complete amino acid sequence of each putative peptide was introduced into the search tool available in the "Toxin 
Antitoxin Database" (WU-BLAST 2.0). The result obtained for the PAT protein. Upper panel: Alignment of the PAT 
protein with sequences in TADB. Lower panel: List of sequences with significant (E score < 10-5) homology. 

 

Conclusion 

The performed analysis allowed the identification of putative expression products that could be generated 
by the genetic modification introduced in soybean event IND-ØØ41Ø-5. The results of the ORF and the 
bioinformatic analysis included the new expressed proteins in HB4 soybean (i.e., HAHB4 and PAT). 

The bioinformatic analysis demonstrated no relevant similarity between the expression products or the 
putative peptides and known allergens or toxins.  

Some homologies were found between PAT and a novel family of proteins belonging to the type II toxin-
antitoxin systems since they possess a common NAT catalytic domain. This type of domain is known to be 
present in proteins from many species. For example, N-acetyltransferases catalyze the transfer of an acyl 
moiety from acyl coenzyme A (acyl-CoA) to a diverse group of substrates and are widely distributed in all 
domains of life (Salah Ud-Din et al., 2016). Furthermore, PAT protein safety has been established by scientific 
(Herouet et al., 2005) as well as regulatory precedents (CERA, 2011; ILSI, 2016). Also, it is expressed in 
commercial GM crops approved in many countries (ISAAA, 2021), incorporated into glufosinate-tolerant 
crops since the very beginning of the GMO development (Stringam et al., 2003; CFIA, 1995). Based on the 
above, there is no evidence of a risk with the use of PAT protein in soybean event IND-ØØ41Ø-5. 
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Summary Safety assessment of HAHB4 protein 

A weight-of-evidence approach using risk assessment principles was used to evaluate the safety of the 
HAHB4 protein.  

The weight-of-evidence strongly supports HAHB4 safety:  

• The prevalence of HD-Zip family of transcription factors in edible crops, including Sunflower 
(Helianthus annuus), is widespread in nature, and the HB4 protein is like proteins already present in 
the food supply with a history of safe consumption 

• Bioinformatic analysis confirms that HAHB4 lack sequence similarity to known toxins and allergens 
(see above) 

• Homology of HAHB4 to other proteins in plants with a history of safe use provides additional 
evidence that HAHB4 in soybean event IND-ØØ41Ø-5 is as safe for human consumption as HD-Zip 
proteins like HAHB4 in other foods; and 

• The potential exposure for humans and livestock to HAHB4 is negligible.  

Based on the weight-of-evidence and considering the close-to-zero risk associated to the HAHB4 protein, 
soybean event IND-ØØ41Ø-5 is as safe as conventional varieties for humans, livestock, and the environment. 

 

Summary Safety Assessment of the PAT Protein 

A weight-of-evidence approach using risk assessment principles was used to evaluate the safety of the PAT 
protein. This approach has been presented and assessed by FSANZ in numerous applications and considered 
all data in a comprehensive manner to evaluate the safety of PAT, including risk assessment results (potential 
hazard X potential exposure = potential risk).  

The biosafety of PAT and HAHB4 proteins have been previously assessed and deemed safe by FSANZ in other 
crops (e.g., Soybean: A481, A1046, A1073, A1081; Canola: A372, A1140; Maize: A375, A380, A385, A386, 
A446, A543, A1106, A1116, A1118, A1192; Cotton: A518, A533, A1028, A1040, A1080; Rice A589 and wheat 
A1232). 
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B.2. New Proteins 

The PAT proteins have been previously assessed by FSANZ. An updated bioinformatics comparison including 
the amino acid sequence of PAT expressed in soybean IND-ØØ41Ø-5 to known protein toxins, anti-nutrients 
and allergens is presented above in Section B1(d). 

As HAHB4 has also been assessed by FSANZ previously (A1232), the following information is provided in 
accordance with the FSANZ Handbook. 

 

B.2 (a) Information on potential toxicity 

Details of the potential toxicity of the protein HAHB4 protein as well as other putative ORFs are presented 
in Supplement Report HB4 Soybean_Report#01010291-Ev6_BioinformaticAnalysis and the following 
Sections: 

• Section A.2(a)(i) and 

• Section B.1(d) 

The bioinformatic analysis demonstrated no relevant similarity between the putative peptides and known 
toxins. The HAHB4 protein is from sunflower and shares homology with numerous proteins found in food 
plants and therefore has a history of safe use. 

 

B.2(a)(ii) information on the stability of the protein to proteolysis in appropriate gastrointestinal 
model systems 

Details on the stability of the HAHB4 protein are provided in Supplement Report HB4_Report#01010273-
Ev2_Protein Safety. 

The HAHB4 protein is a transcription factor and is present at extremely low concentrations in sunflower as 
well as in the soybean event IND-ØØ41Ø-5. Therefore, isolation of sufficient quantities of protein from HB4 
soybean was not feasible. Consequently, protein stability analysis was carried out using E. coli produced 
HAHB4 (rHAHB4), which proved to be equivalent to the native protein expressed in IND-ØØ41Ø-5 soybean 
(see Supplemental Report HB4_Report#01010296-Ev2_HAHB4 Protein Production). 

Recombinant HAHB4 was subjected to simulated gastric fluid (SGF) assays performed following pre-
established protocols (Thomas et al., 2004). Under these conditions, rHAHB4 protein was rapidly degraded 
as observed by the absence of the respective protein band 0.5 min after initiation of the assay (Figure 17). 
These results show that the HAHB4 protein is rapidly digested by pepsin in vitro. 

 

B.2(a)(iii) an animal toxicity study if the bioinformatic comparison and biochemical studies indicate 
either a relationship with known protein toxins/anti-nutrients or resistance to proteolysis. 

The bioinformatic analyses did not indicate any relationships with known protein toxins/anti-nutrients and 
the protein did not show any resistance to proteolysis.  
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Figure 17. Digestibility of HAHB4 
Recombinant HAHB4 (H4) incubated with pepsin (P) and analysed by SDS-PAGE and protein staining. <: indicates the 
location of the rHAHB4 protein band. *: indicates the location of the pepsin band. St indicates the molecular weight 
standard lane. 

 

B.2(b) information on the potential allergenicity of any new proteins, including:  

Details of the potential allergenicity of the protein HAHB4 protein as well as other putative ORFs are 
presented in Supplement Report HB4 Soybean_Report#01010291-Ev6_BioinformaticAnalysisand the 
following Sections: 

• Section A.2(a)(i) and 

• Section B.1(d) 

The bioinformatic analysis demonstrated no relevant similarity between the putative peptides and known 
allergens. The HAHB4 protein is from sunflower and shares homology with numerous proteins found in food 
plants and therefore has a history of safe use. 

Additional information is provided below. 

 

B.2(b)(iii) source of the new protein the new protein’s structural properties, including, but not limited 
to, its susceptibility to enzymatic degradation (e.g. proteolysis), heat and/or acid stability  

Details on the thermal stability of the HAHB4 protein are provided in Supplement Report 
HB4_Report#01010273-Ev2_Protein Safety. 

A sample of rHAHB4 protein was incubated at different temperatures (60, 75 or 90 °C) for up to 60 min. 
Aliquots were taken after 10, 30 and 60 min of incubation and analysed by SDS-PAGE followed by protein 
staining (1.2 μg/lane) and ELISA. Results indicate that rHAHB4 integrity is not affected by heating. Incubation 
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at 90 °C produced a slightly lower signal than the other tested temperatures even at short incubation times, 
but final absorbance values at 60 min did not show a significant difference from the control incubated at 
room temperature (Figure 18). These results suggest that the HAHB4 protein is not significantly degraded 
by high temperatures. 

 

 
Figure 18. Effect of thermal treatment on rHAHB4 electrophoretic mobility. 
rHAHB4 protein was incubated at different temperatures for up to 60 min and analysed by SDS-PAGE and protein 
staining. Original samples kept at 4°C (C) or room temperature (RT) were included as controls. St indicates the molecular 
weight standard lane. 

 

B.2(b)(iv) specific serum screening where a new protein is derived from a source known to be 
allergenic or has sequence homology with a known allergen  

Not applicable. The HAHB4 protein is not from a source known to be allergenic nor does it display sequence 
homology with known allergens. 

 

B.2(b)(v) information on whether the new protein(s) have a role in the elicitation of gluten-sensitive 
enteropathy, in cases where the introduced genetic material is obtained from wheat, rye, barley, 
oats, or related cereal grains. 

Not applicable. The HAHB4 protein is not from wheat, rye, barley, oats, or related cereal grains. 

Where the new protein has been produced from an alternative source (e.g., microbial expression 
system) to obtain sufficient quantities for analysis, information must be provided to demonstrate 
that the protein tested is biochemically, structurally and functionally equivalent to that expressed 
in the food produced using gene technology.  
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Details of rHAHB4 are provided in Supplemental Report HB4_Report#01010296-Ev2_HAHB4 Protein 
Production. To ensure the recombinant protein was produced in E. coli as expected, HAHB4 was 
characterised for N-terminal sequence and protein mass analysis.  

Protein purified from E. coli had the same sequence as the protein present in the IND-ØØ41Ø-5 event (Figure 
19). N-terminal sequencing of HAHB4 produced from the soluble and insoluble fractions confirmed no N 
terminal modifications, correct N-terminal amino acid sequence for the first seven amino acids (MSLQQVT) 
and confirmed the polyhistidine tag had been removed. Detection of the peptides from both the soluble and 
insoluble fractions demonstrated 47% coverage of the HAHB4 protein with each peptide scoring a 
probability greater than 90% that the sequence had been correctly identified. Taken together, the algorithms 
in Protein Prophet assigned a 99% probability the protein was correctly identified in the samples. MALDI-
TOF analysis further showed the HAHB4 produced in E. coli were of the expected molecular mass. Based on 
the collective data from LC-MS analysis, MALDI-TOF mass detection, and N-terminal sequencing, HAHB4 
protein produced in E. coli was shown to be equivalent to the protein present in IND-ØØ41Ø-5 soybean. 
These data support the conclusion that HAHB4 protein is suitable for use in safety evaluations and to serve 
as a reliable standard for further studies. 

 

HB4E.coli    MSLQQVTTTRKNRNEGRRRFTDKQISFLEYMFETQSRPELRMKHQLAHKL  50 
HAHB4Soybean MSLQQVTTTRKNRNEGRRRFTDKQISFLEYMFETQSRPELRMKHQLAHKL  50 
 
HB4E.coli    GLHPRQVAIWFQNKRARSKSRQIEQEYNALKHNYETLASKSESLKKENQA  100 
HAHB4Soybean GLHPRQVAIWFQNKRARSKSRQIEQEYNALKHNYETLASKSESLKKENQA  100 
 
HB4E.coli    LLNQLEVLRNVAEKHQEKTSSSGSGEESDDRFTNSPDVMFGQEMNVPFCD  150 
HAHB4Soybean LLNQLEVLRNVAEKHQEKTSSSGSGEESDDRFTNSPDVMFGQEMNVPFCD  150 
 
HB4E.coli    GFAYLEEGNSLLEIEEQLPDLQKWWEF 177 
HAHB4Soybean GFAYLEEGNSLLEIEEQLPDLQKWWEF 177 
 

Figure 19. HAHB4 and rHAHB4 protein comparison 
Sequence alignment showing the translated E. coli-produced HAHB4 sequence (HB4E.coli) is identical to the protein 
sequence translated from the plasmid transformed into IND-ØØ41Ø-5 (HAHB4Soybean) and used to clone the gene 
sequence present in the E. coli expression vector pARC666.1 B8. As reported in the [Southern/sequencing data] section, 
the T-DNA sequence found in IND-ØØ41Ø-5. 
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B.3. Other (non-protein) new substances 

If other (non-protein) substances are produced as a result of the introduced DNA, information must be 
provided on the following: 

B.3(a) the identity and biological function of the substance 

B.3(b) whether the substance has previously been safely consumed in food 

B.3(c) potential dietary exposure to the substance  

Only two proteins are added to the HB4 soybean (HAHB4 and PAT). The HAHB4 protein belongs to a large 
class of TFs unique to plants, which are associated to plant stress-response pathways. Therefore, being a 
component of the plant natural physiological response, no new proteins, or metabolites other than the 
natural ones would be expected to arise from its activity. The PAT protein has been used extensively to 
provide herbicide tolerance. 

 

B.3(d)(i) where RNA interference has been used: the role of any endogenous target gene and any 
changes to the food as a result of silencing that gene 

Not applicable to this submission. 

 

B.3(d)(ii) where RNA interference has been used: the expression levels of the RNA transcript 

Not applicable to this submission. 

 

B.3(d)(iii) where RNA interference has been used: the specificity of the RNA interference 

Not applicable to this submission. 

 

B.4. Novel herbicide metabolites in GM herbicide tolerant plants 

The identity and levels of herbicide and any novel metabolites that may be present in the food 
produced using gene technology.  

If novel metabolites are present then the application should address the following, where 
appropriate:  

(a) toxicokinetics and metabolism  

(b) acute toxicity  

(c) short-term toxicity  

(d) long-term toxicity and carcinogenicity  

(e) reproductive and developmental toxicity  

(f) genotoxicity. 

The PAT enzyme is not anticipated to function within HB4 soybean any differently to the way that it functions 
within a range of other crops containing the PAT enzymes and previously assessed by FSANZ (e.g., Soybean 
(A481, A1046, A1073, A1081); Canola (A372, A1140); Maize (A375, A380, A385, A386, A446, A543, A1106, 
A1116, A1118, A1192); Cotton, A518, A533, A1028, A1040, A1080); Rice (A589); and wheat (A1232). 
Specifically, no novel metabolites would be expected to be formed and therefore, glufosinate-ammonium 
metabolism studies submitted to FSANZ previously in association with other crops are expected to 
sufficiently describe the metabolism of glufosinate-ammonium in HB4 soybean. 



   Page 55 of 80 
Bioceres Crop Solutions 
Application to FSANZ for the Inclusion of soybean event IND-ØØ41Ø-5 with increased tolerance to 
environmental stresses in Standard 1.5.2 Food Produced Using Gene Technology 
 

 

B.5 Compositional analyses of the food produced using gene technology 

This must include all of the following:  

B.5(a) the levels of relevant key nutrients, toxicants and anti-nutrients in the food produced using gene 
technology compared with the levels in an appropriate comparator (usually the non-GM counterpart). A 
statistical analysis of the data must be provided. 

B.5(b) information on the range of natural variation for each constituent measured to allow for 
assessment of biological significance should any statistically significant differences be identified 

B.5(c) the levels of any other constituents that may potentially be influenced by the genetic modification, 
as a result, for example, of downstream metabolic effects, compared with the levels in an appropriate 
comparator as well as the range of natural variation.  

In the case of herbicide-tolerant plants, the levels of each constituent in the food produced using 
gene technology must be determined using plants sprayed with the herbicide. 

 

Verifying the compositional equivalence between genetically modified crops and their non-transgenic 
counterparts has been a main component in the safety evaluation of GM crops (Kuiper et al., 2001; Privalle 
et al., 2013). Following the outline of the OECD Revised Consensus Document on Compositional 
Considerations for New Varieties of Soybean (OECD, 2012). Details from compositional analysis of HB4 
Soybean have been published by Chiozza, Burachik and Miranda (2020). A summary of compositional 
analysis is presented below. 

Soybean field trials were conducted in Argentina and the United States during the 2012 and 2013 growing 
seasons. Six locations in Argentina (in the Provinces of Buenos Aires, Córdoba, Entre Ríos, and Santa Fe) and 
five locations in the US (in the States of Illinois, Indiana, Iowa, Kansas, and Ohio) were chosen representing 
major soybean production areas and covering a diversity of environmental conditions. A randomised 
complete block design with four replicate blocks was used in each trial. Entries were soybean event IND-
ØØ41Ø-5, the near isogenic control variety Williams 82, and a set of commercial reference varieties used by 
farmers and adapted for each location. These local varieties were used to estimate the natural compositional 
variability for the crop, giving the appropriate context for the interpretation of the experimental results in 
terms of their biological significance. 

Compositional analyses were conducted following the OECD Revised Consensus Document on 
Compositional Considerations for New Varieties of Soybean (OECD, 2012). Nutrients and micronutrients 
measured in grain (a total of 36 analytes) included proximates (moisture, protein, fat, ash, and 
carbohydrates), fibre (crude fibre, acid detergent fibre, ADF, and neutral detergent fibre, NDF), minerals 
(calcium and phosphorous), main fatty acids profile, vitamins (E and K1), and amino acid composition. 
Nutrients measured in forage (a total of 9 analytes) included proximates, fibre (ADF and NDF), and minerals 
(calcium and phosphorous). Anti-nutrients and other bioactive compounds measured in grain (8 in total) 
included isoflavones (daidzein, genistein, and glycitein), stachyose, raffinose, phytic acid, lectin, and trypsin 
inhibitors. 

Comparison of grain contents of proximates, ADF, NDF, crude fibre, minerals and vitamins has shown only 
one (Vitamin K1) statistically significant difference between the soybean event IND-ØØ41Ø-5 and the near-
isogenic control variety Williams 82 (Table 8). However, the value for the event was within the range 
reported in the literature (OECD 2012; ILSI 2019). Significant differences were not found between the event 
IND-ØØ41Ø-5 and the control soybean for any of the six fatty acids measured (Table 9). 
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C. Information related to the nutritional impact of the genetically modified food 
Soybean has a long history of safe use. Global production in 2020 was more than 350 million tonnes over 
127 million ha (FAOSTAT, 2022). Most was consumed directly by humans and the remaining fed to animals.  

The soybean event IND-ØØ41Ø-5 in this submission has been transformed with gene cassettes designed to 
express the stress tolerance gene HaHB4 and the bar gene to produce the PAT protein for herbicide 
tolerance. The introduction of the genetic modification had no nutritional impact on the soybean. This is 
supported by the fact that: 

• Molecular characterisation demonstrated stability of the inserts during numerous generations  
• The HAHB4 protein is part of an HD-Zip 1 family found across all plants, with a history of safe 

consumption and no significant homology to known allergens and toxins; and 
• Compositional analysis did not indicate biologically significant changes to the levels of nutrients or 

anti-nutrients in the event compared to its conventional counterpart. Event composition is within 
the normal variation of soybean varieties and is substantially equivalent to conventional soybean. 

The difference between the HB4 soybean and the untransformed control, relates to low levels of the newly 
expressed HAHB4 protein and the PAT protein. However, the expression of these two new proteins did not 
alter the compositional profile. Thus, food products derived from HB4 soybean are anticipated to be 
nutritionally equivalent to food products derived from other commercially available soybean, except that 
HB4 soybean is tolerant to environmental stress and has herbicide tolerance. 

 

D. Other Information 
Where a biotech food has been shown to be compositionally equivalent to conventional varieties, the 
evidence to date indicates that feeding studies will add little to the safety assessment and generally are not 
warranted (see e.g. Bartholomaeus et al., 2013; Herman and Ekmay, 2014; OECD, 2003).  

The new polypeptide produced by the insert in soybean event IND-ØØ41Ø-5 have been well characterised 
and are prevalent in the food chain. The proteins are non-toxic and occurs at very low levels in the 
transformed plant. Its safety is supported by a weight-of-evidence that indicates safety for human 
consumption. Considering the compositional equivalence between the soybean event and its conventional 
variety, and the lack of any observed phenotypic characteristics indicative of unintended effects arising from 
the genetic modification process, there was no plausible risk hypothesis that would indicate the need for 
animal feeding studies. 
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Figure 20. Sequence of the insert and flanking soybean sequence in event IND-ØØ41Ø-5 
Nucleotides corresponding to specific elements of the insert are highlighted in different colours. Soybean genome is 
indicated in green, HaHB4 in red and bar in light blue. Sequence of the T-DNA locus assembled de novo from Illumina 
sequence reads, including: the soybean genome flanking sequences, in upper case highlighted in green; the bar 
sequence, in lower case highlighted in light blue; and the HaHB4 sequence, in lower case highlighted in red. The 
regulatory sequences: 2X35S promoter and nos terminator for bar, LPF promoter and vsp terminator for HaHB4 are in 
upper case. The left border (minus 3 bp) is highlighted in yellow. 

TCCCCTCTCAGTTGGGTCAGCCTGAGTGATTTTTTTCTCAAATCAAGAAACTTTATTTATAAATCTAACATT
ATAATATTAAAAAAACAAATATTAAAATATTCATGATATTTTTAAATCTAAATAATATTCTAAAAATTTGAA
ACAAATAAATTCTTGAAAATAAACTAAATTATTCTTTTCCAAACTAACTAAAGATATCAGGATATATTGTGG
TGTAAACAAATTGACGCTTAGACAACTTAATAACACATTGCGGACGTTTTTAATGTACTGAATTAACGCCGA
ATTGCTCTAGCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATT
ACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACG
ACGTTGTAAAACGACGGCCAGTGCCAAGCTAATTCGCTTCAAGACGTGCTCAAATCACTATTTCCACACCCC
TATATTTCTATTGCACTCCCTTTTAACTGTTTTTTATTACAAAAATGCCCTGGAAAATGCACTCCCTTTTTG
TGTTTGTTTTTTTGTGAAACGATGTTGTCAGGTAATTTATTTGTCAGTCTACTATGGTGGCCCATTATATTA
ATAGCAACTGTCGGTCCAATAGACGACGTCGATTTTCTGCATTTGTTTAACCACGTGGATTTTATGACATTT
TATATTAGTTAATTTGTAAAACCTACCCAATTAAAGACCTCATATGTTCTAAAGACTAATACTTAATGATAA
CAATTTTCTTTTAGTGAAGAAAGGGATAATTAGTAAATATGGAACAAGGGCAGAAGATTTATTAAAGCCGCG
TAAGAGACAACAAGTAGGTACGTGGAGTGTCTTAGGTGACTTACCCACATAACATAAAGTGACATTAACAAA
CATAGCTAATGCTCCTATTTGAATAGTGCATATCAGCATACCTTATTACATATAGATAGGAGCAAACTCTAG
ctagattgttgagcagatctcggtgacgggcaggaccggacggggcggtaccggcaggctgaagtccagctg
ccagaaacccacgtcatgccagttcccgtgcttgaagccggccgcccgcagcatgccgcggggggcatatcc
gagcgcctcgtgcatgcgcacgctcgggtcgttgggcagcccgatgacagcgaccacgctcttgaagccctg
tgcctccagggacttcagcaggtgggtgtagagcgtggagcccagtcccgtccgctggtggcggggggagac
gtacacggtcgactcggccgtccagtcgtaggcgttgcgtgccttccaggggcccgcgtaggcgatgccggc
gacctcgccgtccacctcggcgacgagccagggatagcgctcccgcagacggacgaggtcgtccgtccactc
ctgcggttcctgcggctcggtacggaagttgaccgtgcttgtctcgatgtagtggttgacgatggtgcagac
cgccggcatgtccgcctcggtggcacggcggatgtcggccgggcgtcgttctgggctcatGGTAGATCCCCC
GTTCGTAAATGGTGAAAATTTTCAGAAAATTGCTTTTGCTTTAAAAGAAATGATTTAAATTGCTGCAATAGA
AGTAGAATGCTTGATTGCTTGAGATTCGTTTGTTTTGTATATGTTGTGTTGAGAATTAATTCTCGAGGTCCT
CTCCAAATGAAATGAACTTCCTTATATAGAGGAAGGGTCTTGCGAAGGATAGTGGGATTGTGCGTCATCCCT
TACGTCAGTGGAGATATCACATCAATCCACTTGCTTTGAAGACGTGGTTGGAACGTCTTCTTTTTCCACGAT
GCTCCTCGTGGGTGGGGGTCCATCTTTGGGACCACTGTCGGCAGAGGCATCTTCAACGATGGCCTTTCCTTT
ATCGCAATGATGGCATTTGTAGGAGCCACCTTCCTTTTCCACTATCTTCACAATAAAGTGACAGATAGCTGG
GCAATGGAATCCGAGGAGGTTTCCGGATATTACCCTTTGTTGAAAAGTCTCAATTGCCCTTTGGTCTTCTGA
GACTGTATCTTTGATATTTTTGGAGTAGACAAGTGTGTCGTGCTCCACCATGTTATCACATCAATCCACTTG
CTTTGAAGACGTGGTTGGAACGTCTTCTTTTTCCACGATGCTCCTCGTGGGTGGGGGTCCATCTTTGGGACC
ACTGTCGGCAGAGGCATCTTCAACGATGGCCTTTCCTTTATCGCAATGATGGCATTTGTAGGAGCCACCTTC
CTTTTCCACTATCTTCACAATAAAGTGACAGATAGCTGGGCAATGGAATCCGAGGAGGTTTCCGGATATTAC
CCTTTGTTGAAAAGTCTCAATTGCCCTTTGGTCTTCTGAGACTGTATCTTTGATATTTTTGGAGTAGACAAG
TGTGTCGTGCTCCACCATGTTGACCTGCAGGTCGACACCTGGCACATCGTATCTTATCTCTTTTGTCGTTTC
CAACACACCACAACACACCTACAAACGTGTCAATTCACACTTCACCAATTTCATTTCCTTTTAGTCAATCAT
ATTAAAAGTAGTAGCCCCCACCCCCATTTGTTACCTACCATTTCCCACTTTAATAATCACCCACGCTATGTC
CACTTGTACTTTTGTTTGCACACAACTCTTCCCATAAAATATCAAACCAAATTTTTTTTAGTGGAAAACAAA
TTCCCCAAATAGAATACTAACGAAATTCATCGCATCAGAATACACTCATCTCTGAACAGTGGCGAAGCTTGA
CGTTTTCGACGGGGGGTCGGAAAACGTATGTACCCGAAATTTCTATAGAATCGGGGGGTCGAAAACGTATAT
ACCCAAAATTTCTATACGAAAACTACATATATAACACTACTGAGCAAAAAGTTCGGGGGTTCGGGCGCCCCT
CCCGGCCCCTTCAAAGCTTCGCCAATGTCTCTGAACCGAAGAAAACCCTCACTCGTCTACTAGCCAATGAAT
CCTCACCAGGGAAAACCCTCACTCGTCTTACTGGACTATTGGCGCTTCCAAATGGACTACTTGCGAAATTCA
CCACATTGGGATACACTCGTCTACTGCGGTGAGGTAAAACCCGCTTGGTTCAAGGATCGAACTAGCGATTGC
TGCCTACTCGCCTAATCTCCCATCATCAACAGGTGCCGCCGAAACAAAATGCTGGGGGCGGGAGTTGAACCT
AGGTCCAGTGACGCACCCATGAATTTTTTTTCTAGGGATGCGAACGAGTGGTTTAACCATACTTTTAAGAGG
TGCGATCGGAAATTTTACCTATAAAATACACTAAAAAAGTTCCAAGGGTCCACCCACCCCTTAACCTAAGTC
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CGCCTTTGTCTGGATCACGTGAAACATCAGGTCTCTCCCTTACCAGTCCAGCTACGACTCATTGACAAAATA
TCAAAACCATATGATTTTGAGTTTTATCTCAACCGAAAGTGACATCATGACAGAGAATCGACATAACCAAAA
CGTGTAAACGTACAACTCACCATTGCGTTGAAAAGGACAAAACAGGTAGGATTCTTGTCAAATTCAACGCGT
ACACCTGTGCTTCATCTAAACCCCATACTTTTAAGAACCTTTATAAAGACCACTCACTATATATACACATAT
ATAATATCACTTATCAAACCCTCGGATCCACCatgtctcttcaacaagtaacaaccaccaggaagaaccgaa
acgaggggcggagacgatttaccgacaaacaaataagtttcctagagtacatgtttgagacacagtcgagac
ccgagttaaggatgaaacaccagttggcacataaactcgggcttcatcctcgtcaagtggcgatatggttcc
agaacaaacgcgcgcgatcaaagtcgaggcagattgagcaagagtataacgcgctaaagcataactacgaga
cgcttgcgtctaaatccgagtctctaaagaaagagaatcaggccctactcaatcaattggaggtgctgagaa
atgtagccgaaaagcatcaagagaaaactagtagtagtggcagcggtgaagaatcggatgatcggtttacga
actctccggacgttatgtttggtcaagaaatgaatgttccgttttgcgacggttttgcgtaccttgaagaag
gaaacagtttgttggagattgaagaacaactgccagaccttcaaaagtggtgggagttcTAAGAGCTCGAAT
TTCCCCGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATT
ATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGA
TGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAAC
TAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATCGGGAATTCGTAATCATGTCATAGCTGTTT
CCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGG
GGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTG
TCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGAGCTTGAGCTTGG
ATCAGATTGTCGTTTCCCGCCTTCAGTTTAAACTATCAGTACCCTCAATCATCTCACTTCATTATCTCCTAT
ATTTTTTATTAACTTCTCTTTTATACTATTTTAAAAAAATAAAAAGTGAGAATTTAAACAGAAAAAACCTCT
CTCAAGTCTTTCTCTCTATTTCAGTGGTCTGAGTTCAGTTGCGTCTCTTAATCTTTTAGGTTGGGAAAACAT
CATCTTCTTTTGGGAGATTGGCTCC 
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Figure 21. IND-ØØ41Ø-5 T-DNA with soybean chromosome flanking sequences from across six generations  
Except for the Illumina-derived sequence (T6), each sequence presented for each generation (T1 to T5) was a consensus 
sequence obtained from sequencing of 3 different plant amplicons. The T1 to T5 generation sequences were contigs 
obtained through conventional Sanger capillary sequencing. Soybean flanking sequences (green); HaHB4 sequence 
(red); bar gene (light blue); left border (pink). 

        1                                               50 
IND-ØØ41Ø-5 T1     (1) ACGCAACTGAACTCAGACCACTGAAATAGAGAGAAAGACTTGAGAGAGGT 
IND-ØØ41Ø-5 T3     (1) ACGCAACTGAACTCAGACCACTGAAATAGAGAGAAAGACTTGAGAGAGGT 
IND-ØØ41Ø-5 T5     (1) ACGCAACTGAACTCAGACCACTGAAATAGAGAGAAAGACTTGAGAGAGGT 
IND-ØØ41Ø-5 T6     (1) ACGCAACTGAACTCAGACCACTGAAATAGAGAGAAAGACTTGAGAGAGGT 
     Consensus     (1) ACGCAACTGAACTCAGACCACTGAAATAGAGAGAAAGACTTGAGAGAGGT 
                     51                                             100 
IND-ØØ41Ø-5 T1    (51) TTTTTCTGTTTAAATTCTCACTTTTTATTTTTTTAAAATAGTATAAAAGA 
IND-ØØ41Ø-5 T3    (51) TTTTTCTGTTTAAATTCTCACTTTTTATTTTTTTAAAATAGTATAAAAGA 
IND-ØØ41Ø-5 T5    (51) TTTTTCTGTTTAAATTCTCACTTTTTATTTTTTTAAAATAGTATAAAAGA 
IND-ØØ41Ø-5 T6    (51) TTTTTCTGTTTAAATTCTCACTTTTTATTTTTTTAAAATAGTATAAAAGA 
     Consensus    (51) TTTTTCTGTTTAAATTCTCACTTTTTATTTTTTTAAAATAGTATAAAAGA 
                     101                                            150 
IND-ØØ41Ø-5 T1   (101) GAAGTTAATAAAAAATATAGGAGATAATGAAGTGAGATGATTGAGGGTAC 
IND-ØØ41Ø-5 T3   (101) GAAGTTAATAAAAAATATAGGAGATAATGAAGTGAGATGATTGAGGGTAC 
IND-ØØ41Ø-5 T5   (101) GAAGTTAATAAAAAATATAGGAGATAATGAAGTGAGATGATTGAGGGTAC 
IND-ØØ41Ø-5 T6   (101) GAAGTTAATAAAAAATATAGGAGATAATGAAGTGAGATGATTGAGGGTAC 
     Consensus   (101) GAAGTTAATAAAAAATATAGGAGATAATGAAGTGAGATGATTGAGGGTAC 
                     151                                            200 
IND-ØØ41Ø-5 T1   (151) TGATAGTTTAAACTGAAGGCGGGAAACGACAATCTGATCCAAGCTCAAGC 
IND-ØØ41Ø-5 T3   (151) TGATAGTTTAAACTGAAGGCGGGAAACGACAATCTGATCCAAGCTCAAGC 
IND-ØØ41Ø-5 T5   (151) TGATAGTTTAAACTGAAGGCGGGAAACGACAATCTGATCCAAGCTCAAGC 
IND-ØØ41Ø-5 T6   (151) TGATAGTTTAAACTGAAGGCGGGAAACGACAATCTGATCCAAGCTCAAGC 
     Consensus   (151) TGATAGTTTAAACTGAAGGCGGGAAACGACAATCTGATCCAAGCTCAAGC 
                     201                                            250 
IND-ØØ41Ø-5 T1   (201) TCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCA 
IND-ØØ41Ø-5 T3   (201) TCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCA 
IND-ØØ41Ø-5 T5   (201) TCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCA 
IND-ØØ41Ø-5 T6   (201) TCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCA 
     Consensus   (201) TCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCA 
                     251                                            300 
IND-ØØ41Ø-5 T1   (251) GCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCA 
IND-ØØ41Ø-5 T3   (251) GCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCA 
IND-ØØ41Ø-5 T5   (251) GCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCA 
IND-ØØ41Ø-5 T6   (251) GCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCA 
     Consensus   (251) GCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCA 
                     301                                            350 
IND-ØØ41Ø-5 T1   (301) ATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTAT 
IND-ØØ41Ø-5 T3   (301) ATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTAT 
IND-ØØ41Ø-5 T5   (301) ATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTAT 
IND-ØØ41Ø-5 T6   (301) ATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTAT 
     Consensus   (301) ATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTAT 
                     351                                            400 
IND-ØØ41Ø-5 T1   (351) GCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACA 
IND-ØØ41Ø-5 T3   (351) GCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACA 
IND-ØØ41Ø-5 T5   (351) GCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACA 
IND-ØØ41Ø-5 T6   (351) GCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACA 
     Consensus   (351) GCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACA 
                     401                                            450 
IND-ØØ41Ø-5 T1   (401) CAGGAAACAGCTATGACATGATTACGAATTCCCGATCTAGTAACATAGAT 
IND-ØØ41Ø-5 T3   (401) CAGGAAACAGCTATGACATGATTACGAATTCCCGATCTAGTAACATAGAT 
IND-ØØ41Ø-5 T5   (401) CAGGAAACAGCTATGACATGATTACGAATTCCCGATCTAGTAACATAGAT 
IND-ØØ41Ø-5 T6   (401) CAGGAAACAGCTATGACATGATTACGAATTCCCGATCTAGTAACATAGAT 
     Consensus   (401) CAGGAAACAGCTATGACATGATTACGAATTCCCGATCTAGTAACATAGAT 
 
                     451                                            500 
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IND-ØØ41Ø-5 T1   (451) GACACCGCGCGCGATAATTTATCCTAGTTTGCGCGCTATATTTTGTTTTC 
IND-ØØ41Ø-5 T3   (451) GACACCGCGCGCGATAATTTATCCTAGTTTGCGCGCTATATTTTGTTTTC 
IND-ØØ41Ø-5 T5   (451) GACACCGCGCGCGATAATTTATCCTAGTTTGCGCGCTATATTTTGTTTTC 
IND-ØØ41Ø-5 T6   (451) GACACCGCGCGCGATAATTTATCCTAGTTTGCGCGCTATATTTTGTTTTC 
     Consensus   (451) GACACCGCGCGCGATAATTTATCCTAGTTTGCGCGCTATATTTTGTTTTC 
                     501                                            550 
IND-ØØ41Ø-5 T1   (501) TATCGCGTATTAAATGTATAATTGCGGGACTCTAATCATAAAAACCCATC 
IND-ØØ41Ø-5 T3   (501) TATCGCGTATTAAATGTATAATTGCGGGACTCTAATCATAAAAACCCATC 
IND-ØØ41Ø-5 T5   (501) TATCGCGTATTAAATGTATAATTGCGGGACTCTAATCATAAAAACCCATC 
IND-ØØ41Ø-5 T6   (501) TATCGCGTATTAAATGTATAATTGCGGGACTCTAATCATAAAAACCCATC 
     Consensus   (501) TATCGCGTATTAAATGTATAATTGCGGGACTCTAATCATAAAAACCCATC 
                     551                                            600 
IND-ØØ41Ø-5 T1   (551) TCATAAATAACGTCATGCATTACATGTTAATTATTACATGCTTAACGTAA 
IND-ØØ41Ø-5 T3   (551) TCATAAATAACGTCATGCATTACATGTTAATTATTACATGCTTAACGTAA 
IND-ØØ41Ø-5 T5   (551) TCATAAATAACGTCATGCATTACATGTTAATTATTACATGCTTAACGTAA 
IND-ØØ41Ø-5 T6   (551) TCATAAATAACGTCATGCATTACATGTTAATTATTACATGCTTAACGTAA 
     Consensus   (551) TCATAAATAACGTCATGCATTACATGTTAATTATTACATGCTTAACGTAA 
                     601                                            650 
IND-ØØ41Ø-5 T1   (601) TTCAACAGAAATTATATGATAATCATCGCAAGACCGGCAACAGGATTCAA 
IND-ØØ41Ø-5 T3   (601) TTCAACAGAAATTATATGATAATCATCGCAAGACCGGCAACAGGATTCAA 
IND-ØØ41Ø-5 T5   (601) TTCAACAGAAATTATATGATAATCATCGCAAGACCGGCAACAGGATTCAA 
IND-ØØ41Ø-5 T6   (601) TTCAACAGAAATTATATGATAATCATCGCAAGACCGGCAACAGGATTCAA 
     Consensus   (601) TTCAACAGAAATTATATGATAATCATCGCAAGACCGGCAACAGGATTCAA 
                     651                                            700 
IND-ØØ41Ø-5 T1   (651) TCTTAAGAAACTTTATTGCCAAATGTTTGAACGATCGGGGAAATTCGAGC 
IND-ØØ41Ø-5 T3   (651) TCTTAAGAAACTTTATTGCCAAATGTTTGAACGATCGGGGAAATTCGAGC 
IND-ØØ41Ø-5 T5   (651) TCTTAAGAAACTTTATTGCCAAATGTTTGAACGATCGGGGAAATTCGAGC 
IND-ØØ41Ø-5 T6   (651) TCTTAAGAAACTTTATTGCCAAATGTTTGAACGATCGGGGAAATTCGAGC 
     Consensus   (651) TCTTAAGAAACTTTATTGCCAAATGTTTGAACGATCGGGGAAATTCGAGC 
                     701                                            750 
IND-ØØ41Ø-5 T1   (701) TCTTAGAACTCCCACCACTTTTGAAGGTCTGGCAGTTGTTCTTCAATCTC 
IND-ØØ41Ø-5 T3   (701) TCTTAGAACTCCCACCACTTTTGAAGGTCTGGCAGTTGTTCTTCAATCTC 
IND-ØØ41Ø-5 T5   (701) TCTTAGAACTCCCACCACTTTTGAAGGTCTGGCAGTTGTTCTTCAATCTC 
IND-ØØ41Ø-5 T6   (701) TCTTAGAACTCCCACCACTTTTGAAGGTCTGGCAGTTGTTCTTCAATCTC 
     Consensus   (701) TCTTAGAACTCCCACCACTTTTGAAGGTCTGGCAGTTGTTCTTCAATCTC 
                     751                                            800 
IND-ØØ41Ø-5 T1   (751) CAACAAACTGTTTCCTTCTTCAAGGTACGCAAAACCGTCGCAAAACGGAA 
IND-ØØ41Ø-5 T3   (751) CAACAAACTGTTTCCTTCTTCAAGGTACGCAAAACCGTCGCAAAACGGAA 
IND-ØØ41Ø-5 T5   (751) CAACAAACTGTTTCCTTCTTCAAGGTACGCAAAACCGTCGCAAAACGGAA 
IND-ØØ41Ø-5 T6   (751) CAACAAACTGTTTCCTTCTTCAAGGTACGCAAAACCGTCGCAAAACGGAA 
     Consensus   (751) CAACAAACTGTTTCCTTCTTCAAGGTACGCAAAACCGTCGCAAAACGGAA 
                     801                                            850 
IND-ØØ41Ø-5 T1   (801) CATTCATTTCTTGACCAAACATAACGTCCGGAGAGTTCGTAAACCGATCA 
IND-ØØ41Ø-5 T3   (801) CATTCATTTCTTGACCAAACATAACGTCCGGAGAGTTCGTAAACCGATCA 
IND-ØØ41Ø-5 T5   (801) CATTCATTTCTTGACCAAACATAACGTCCGGAGAGTTCGTAAACCGATCA 
IND-ØØ41Ø-5 T6   (801) CATTCATTTCTTGACCAAACATAACGTCCGGAGAGTTCGTAAACCGATCA 
     Consensus   (801) CATTCATTTCTTGACCAAACATAACGTCCGGAGAGTTCGTAAACCGATCA 
                     851                                            900 
IND-ØØ41Ø-5 T1   (851) TCCGATTCTTCACCGCTGCCACTACTACTAGTTTTCTCTTGATGCTTTTC 
IND-ØØ41Ø-5 T3   (851) TCCGATTCTTCACCGCTGCCACTACTACTAGTTTTCTCTTGATGCTTTTC 
IND-ØØ41Ø-5 T5   (851) TCCGATTCTTCACCGCTGCCACTACTACTAGTTTTCTCTTGATGCTTTTC 
IND-ØØ41Ø-5 T6   (851) TCCGATTCTTCACCGCTGCCACTACTACTAGTTTTCTCTTGATGCTTTTC 
     Consensus   (851) TCCGATTCTTCACCGCTGCCACTACTACTAGTTTTCTCTTGATGCTTTTC 
                     901                                            950 
IND-ØØ41Ø-5 T1   (901) GGCTACATTTCTCAGCACCTCCAATTGATTGAGTAGGGCCTGATTCTCTT 
IND-ØØ41Ø-5 T3   (901) GGCTACATTTCTCAGCACCTCCAATTGATTGAGTAGGGCCTGATTCTCTT 
IND-ØØ41Ø-5 T5   (901) GGCTACATTTCTCAGCACCTCCAATTGATTGAGTAGGGCCTGATTCTCTT 
IND-ØØ41Ø-5 T6   (901) GGCTACATTTCTCAGCACCTCCAATTGATTGAGTAGGGCCTGATTCTCTT 
     Consensus   (901) GGCTACATTTCTCAGCACCTCCAATTGATTGAGTAGGGCCTGATTCTCTT 
                     951                                           1000 
IND-ØØ41Ø-5 T1   (951) TCTTTAGAGACTCGGATTTAGACGCAAGCGTCTCGTAGTTATGCTTTAGC 
IND-ØØ41Ø-5 T3   (951) TCTTTAGAGACTCGGATTTAGACGCAAGCGTCTCGTAGTTATGCTTTAGC 
IND-ØØ41Ø-5 T5   (951) TCTTTAGAGACTCGGATTTAGACGCAAGCGTCTCGTAGTTATGCTTTAGC 
IND-ØØ41Ø-5 T6   (951) TCTTTAGAGACTCGGATTTAGACGCAAGCGTCTCGTAGTTATGCTTTAGC 
     Consensus   (951) TCTTTAGAGACTCGGATTTAGACGCAAGCGTCTCGTAGTTATGCTTTAGC 
 
                     1001                                          1050 
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IND-ØØ41Ø-5 T1  (1001) GCGTTATACTCTTGCTCAATCTGCCTCGACTTTGATCGCGCGCGTTTGTT 
IND-ØØ41Ø-5 T3  (1001) GCGTTATACTCTTGCTCAATCTGCCTCGACTTTGATCGCGCGCGTTTGTT 
IND-ØØ41Ø-5 T5  (1001) GCGTTATACTCTTGCTCAATCTGCCTCGACTTTGATCGCGCGCGTTTGTT 
IND-ØØ41Ø-5 T6  (1001) GCGTTATACTCTTGCTCAATCTGCCTCGACTTTGATCGCGCGCGTTTGTT 
     Consensus  (1001) GCGTTATACTCTTGCTCAATCTGCCTCGACTTTGATCGCGCGCGTTTGTT 
                     1051                                          1100 
IND-ØØ41Ø-5 T1  (1051) CTGGAACCATATCGCCACTTGACGAGGATGAAGCCCGAGTTTATGTGCCA 
IND-ØØ41Ø-5 T3  (1051) CTGGAACCATATCGCCACTTGACGAGGATGAAGCCCGAGTTTATGTGCCA 
IND-ØØ41Ø-5 T5  (1051) CTGGAACCATATCGCCACTTGACGAGGATGAAGCCCGAGTTTATGTGCCA 
IND-ØØ41Ø-5 T6  (1051) CTGGAACCATATCGCCACTTGACGAGGATGAAGCCCGAGTTTATGTGCCA 
     Consensus  (1051) CTGGAACCATATCGCCACTTGACGAGGATGAAGCCCGAGTTTATGTGCCA 
                     1101                                          1150 
IND-ØØ41Ø-5 T1  (1101) ACTGGTGTTTCATCCTTAACTCGGGTCTCGACTGTGTCTCAAACATGTAC 
IND-ØØ41Ø-5 T3  (1101) ACTGGTGTTTCATCCTTAACTCGGGTCTCGACTGTGTCTCAAACATGTAC 
IND-ØØ41Ø-5 T5  (1101) ACTGGTGTTTCATCCTTAACTCGGGTCTCGACTGTGTCTCAAACATGTAC 
IND-ØØ41Ø-5 T6  (1101) ACTGGTGTTTCATCCTTAACTCGGGTCTCGACTGTGTCTCAAACATGTAC 
     Consensus  (1101) ACTGGTGTTTCATCCTTAACTCGGGTCTCGACTGTGTCTCAAACATGTAC 
                     1151                                          1200 
IND-ØØ41Ø-5 T1  (1151) TCTAGGAAACTTATTTGTTTGTCGGTAAATCGTCTCCGCCCCTCGTTTCG 
IND-ØØ41Ø-5 T3  (1151) TCTAGGAAACTTATTTGTTTGTCGGTAAATCGTCTCCGCCCCTCGTTTCG 
IND-ØØ41Ø-5 T5  (1151) TCTAGGAAACTTATTTGTTTGTCGGTAAATCGTCTCCGCCCCTCGTTTCG 
IND-ØØ41Ø-5 T6  (1151) TCTAGGAAACTTATTTGTTTGTCGGTAAATCGTCTCCGCCCCTCGTTTCG 
     Consensus  (1151) TCTAGGAAACTTATTTGTTTGTCGGTAAATCGTCTCCGCCCCTCGTTTCG 
                     1201                                          1250 
IND-ØØ41Ø-5 T1  (1201) GTTCTTCCTGGTGGTTGTTACTTGTTGAAGAGACATGGTGGATCCGAGGG 
IND-ØØ41Ø-5 T3  (1201) GTTCTTCCTGGTGGTTGTTACTTGTTGAAGAGACATGGTGGATCCGAGGG 
IND-ØØ41Ø-5 T5  (1201) GTTCTTCCTGGTGGTTGTTACTTGTTGAAGAGACATGGTGGATCCGAGGG 
IND-ØØ41Ø-5 T6  (1201) GTTCTTCCTGGTGGTTGTTACTTGTTGAAGAGACATGGTGGATCCGAGGG 
     Consensus  (1201) GTTCTTCCTGGTGGTTGTTACTTGTTGAAGAGACATGGTGGATCCGAGGG 
                     1251                                          1300 
IND-ØØ41Ø-5 T1  (1251) TTTGATAAGTGATATTATATATGTGTATATATAGTGAGTGGTCTTTATAA 
IND-ØØ41Ø-5 T3  (1251) TTTGATAAGTGATATTATATATGTGTATATATAGTGAGTGGTCTTTATAA 
IND-ØØ41Ø-5 T5  (1251) TTTGATAAGTGATATTATATATGTGTATATATAGTGAGTGGTCTTTATAA 
IND-ØØ41Ø-5 T6  (1251) TTTGATAAGTGATATTATATATGTGTATATATAGTGAGTGGTCTTTATAA 
     Consensus  (1251) TTTGATAAGTGATATTATATATGTGTATATATAGTGAGTGGTCTTTATAA 
                     1301                                          1350 
IND-ØØ41Ø-5 T1  (1301) AGGTTCTTAAAAGTATGGGGTTTAGATGAAGCACAGGTGTACGCGTTGAA 
IND-ØØ41Ø-5 T3  (1301) AGGTTCTTAAAAGTATGGGGTTTAGATGAAGCACAGGTGTACGCGTTGAA 
IND-ØØ41Ø-5 T5  (1301) AGGTTCTTAAAAGTATGGGGTTTAGATGAAGCACAGGTGTACGCGTTGAA 
IND-ØØ41Ø-5 T6  (1301) AGGTTCTTAAAAGTATGGGGTTTAGATGAAGCACAGGTGTACGCGTTGAA 
     Consensus  (1301) AGGTTCTTAAAAGTATGGGGTTTAGATGAAGCACAGGTGTACGCGTTGAA 
                     1351                                          1400 
IND-ØØ41Ø-5 T1  (1351) TTTGACAAGAATCCTACCTGTTTTGTCCTTTTCAACGCAATGGTGAGTTG 
IND-ØØ41Ø-5 T3  (1351) TTTGACAAGAATCCTACCTGTTTTGTCCTTTTCAACGCAATGGTGAGTTG 
IND-ØØ41Ø-5 T5  (1351) TTTGACAAGAATCCTACCTGTTTTGTCCTTTTCAACGCAATGGTGAGTTG 
IND-ØØ41Ø-5 T6  (1351) TTTGACAAGAATCCTACCTGTTTTGTCCTTTTCAACGCAATGGTGAGTTG 
     Consensus  (1351) TTTGACAAGAATCCTACCTGTTTTGTCCTTTTCAACGCAATGGTGAGTTG 
                     1401                                          1450 
IND-ØØ41Ø-5 T1  (1401) TACGTTTACACGTTTTGGTTATGTCGATTCTCTGTCATGATGTCACTTTC 
IND-ØØ41Ø-5 T3  (1401) TACGTTTACACGTTTTGGTTATGTCGATTCTCTGTCATGATGTCACTTTC 
IND-ØØ41Ø-5 T5  (1401) TACGTTTACACGTTTTGGTTATGTCGATTCTCTGTCATGATGTCACTTTC 
IND-ØØ41Ø-5 T6  (1401) TACGTTTACACGTTTTGGTTATGTCGATTCTCTGTCATGATGTCACTTTC 
     Consensus  (1401) TACGTTTACACGTTTTGGTTATGTCGATTCTCTGTCATGATGTCACTTTC 
                     1451                                          1500 
IND-ØØ41Ø-5 T1  (1451) GGTTGAGATAAAACTCAAAATCATATGGTTTTGATATTTTGTCAATGAGT 
IND-ØØ41Ø-5 T3  (1451) GGTTGAGATAAAACTCAAAATCATATGGTTTTGATATTTTGTCAATGAGT 
IND-ØØ41Ø-5 T5  (1451) GGTTGAGATAAAACTCAAAATCATATGGTTTTGATATTTTGTCAATGAGT 
IND-ØØ41Ø-5 T6  (1451) GGTTGAGATAAAACTCAAAATCATATGGTTTTGATATTTTGTCAATGAGT 
     Consensus  (1451) GGTTGAGATAAAACTCAAAATCATATGGTTTTGATATTTTGTCAATGAGT 
                     1501                                          1550 
IND-ØØ41Ø-5 T1  (1501) CGTAGCTGGACTGGTAAGGGAGAGACCTGATGTTTCACGTGATCCAGACA 
IND-ØØ41Ø-5 T3  (1501) CGTAGCTGGACTGGTAAGGGAGAGACCTGATGTTTCACGTGATCCAGACA 
IND-ØØ41Ø-5 T5  (1501) CGTAGCTGGACTGGTAAGGGAGAGACCTGATGTTTCACGTGATCCAGACA 
IND-ØØ41Ø-5 T6  (1501) CGTAGCTGGACTGGTAAGGGAGAGACCTGATGTTTCACGTGATCCAGACA 
     Consensus  (1501) CGTAGCTGGACTGGTAAGGGAGAGACCTGATGTTTCACGTGATCCAGACA 
 
                     1551                                          1600 
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IND-ØØ41Ø-5 T1  (1551) AAGGCGGACTTAGGTTAAGGGGTGGGTGGACCCTTGGAACTTTTTTAGTG 
IND-ØØ41Ø-5 T3  (1551) AAGGCGGACTTAGGTTAAGGGGTGGGTGGACCCTTGGAACTTTTTTAGTG 
IND-ØØ41Ø-5 T5  (1551) AAGGCGGACTTAGGTTAAGGGGTGGGTGGACCCTTGGAACTTTTTTAGTG 
IND-ØØ41Ø-5 T6  (1551) AAGGCGGACTTAGGTTAAGGGGTGGGTGGACCCTTGGAACTTTTTTAGTG 
     Consensus  (1551) AAGGCGGACTTAGGTTAAGGGGTGGGTGGACCCTTGGAACTTTTTTAGTG 
                     1601                                          1650 
IND-ØØ41Ø-5 T1  (1601) TATTTTATAGGTAAAATTTCCGATCGCACCTCTTAAAAGTATGGTTAAAC 
IND-ØØ41Ø-5 T3  (1601) TATTTTATAGGTAAAATTTCCGATCGCACCTCTTAAAAGTATGGTTAAAC 
IND-ØØ41Ø-5 T5  (1601) TATTTTATAGGTAAAATTTCCGATCGCACCTCTTAAAAGTATGGTTAAAC 
IND-ØØ41Ø-5 T6  (1601) TATTTTATAGGTAAAATTTCCGATCGCACCTCTTAAAAGTATGGTTAAAC 
     Consensus  (1601) TATTTTATAGGTAAAATTTCCGATCGCACCTCTTAAAAGTATGGTTAAAC 
                     1651                                          1700 
IND-ØØ41Ø-5 T1  (1651) CACTCGTTCGCATCCCTAGAAAAAAAATTCATGGGTGCGTCACTGGACCT 
IND-ØØ41Ø-5 T3  (1651) CACTCGTTCGCATCCCTAGAAAAAAAATTCATGGGTGCGTCACTGGACCT 
IND-ØØ41Ø-5 T5  (1651) CACTCGTTCGCATCCCTAGAAAAAAAATTCATGGGTGCGTCACTGGACCT 
IND-ØØ41Ø-5 T6  (1651) CACTCGTTCGCATCCCTAGAAAAAAAATTCATGGGTGCGTCACTGGACCT 
     Consensus  (1651) CACTCGTTCGCATCCCTAGAAAAAAAATTCATGGGTGCGTCACTGGACCT 
                     1701                                          1750 
IND-ØØ41Ø-5 T1  (1701) AGGTTCAACTCCCGCCCCCAGCATTTTGTTTCGGCGGCACCTGTTGATGA 
IND-ØØ41Ø-5 T3  (1701) AGGTTCAACTCCCGCCCCCAGCATTTTGTTTCGGCGGCACCTGTTGATGA 
IND-ØØ41Ø-5 T5  (1701) AGGTTCAACTCCCGCCCCCAGCATTTTGTTTCGGCGGCACCTGTTGATGA 
IND-ØØ41Ø-5 T6  (1701) AGGTTCAACTCCCGCCCCCAGCATTTTGTTTCGGCGGCACCTGTTGATGA 
     Consensus  (1701) AGGTTCAACTCCCGCCCCCAGCATTTTGTTTCGGCGGCACCTGTTGATGA 
                     1751                                          1800 
IND-ØØ41Ø-5 T1  (1751) TGGGAGATTAGGCGAGTAGGCAGCAATCGCTAGTTCGATCCTTGAACCAA 
IND-ØØ41Ø-5 T3  (1751) TGGGAGATTAGGCGAGTAGGCAGCAATCGCTAGTTCGATCCTTGAACCAA 
IND-ØØ41Ø-5 T5  (1751) TGGGAGATTAGGCGAGTAGGCAGCAATCGCTAGTTCGATCCTTGAACCAA 
IND-ØØ41Ø-5 T6  (1751) TGGGAGATTAGGCGAGTAGGCAGCAATCGCTAGTTCGATCCTTGAACCAA 
     Consensus  (1751) TGGGAGATTAGGCGAGTAGGCAGCAATCGCTAGTTCGATCCTTGAACCAA 
                     1801                                          1850 
IND-ØØ41Ø-5 T1  (1801) GCGGGTTTTACCTCACCGCAGTAGACGAGTGTATCCCAATGTGGTGAATT 
IND-ØØ41Ø-5 T3  (1801) GCGGGTTTTACCTCACCGCAGTAGACGAGTGTATCCCAATGTGGTGAATT 
IND-ØØ41Ø-5 T5  (1801) GCGGGTTTTACCTCACCGCAGTAGACGAGTGTATCCCAATGTGGTGAATT 
IND-ØØ41Ø-5 T6  (1801) GCGGGTTTTACCTCACCGCAGTAGACGAGTGTATCCCAATGTGGTGAATT 
     Consensus  (1801) GCGGGTTTTACCTCACCGCAGTAGACGAGTGTATCCCAATGTGGTGAATT 
                     1851                                          1900 
IND-ØØ41Ø-5 T1  (1851) TCGCAAGTAGTCCATTTGGAAGCGCCAATAGTCCAGTAAGACGAGTGAGG 
IND-ØØ41Ø-5 T3  (1851) TCGCAAGTAGTCCATTTGGAAGCGCCAATAGTCCAGTAAGACGAGTGAGG 
IND-ØØ41Ø-5 T5  (1851) TCGCAAGTAGTCCATTTGGAAGCGCCAATAGTCCAGTAAGACGAGTGAGG 
IND-ØØ41Ø-5 T6  (1851) TCGCAAGTAGTCCATTTGGAAGCGCCAATAGTCCAGTAAGACGAGTGAGG 
     Consensus  (1851) TCGCAAGTAGTCCATTTGGAAGCGCCAATAGTCCAGTAAGACGAGTGAGG 
                     1901                                          1950 
IND-ØØ41Ø-5 T1  (1901) GTTTTCCCTGGTGAGGATTCATTGGCTAGTAGACGAGTGAGGGTTTTCTT 
IND-ØØ41Ø-5 T3  (1901) GTTTTCCCTGGTGAGGATTCATTGGCTAGTAGACGAGTGAGGGTTTTCTT 
IND-ØØ41Ø-5 T5  (1901) GTTTTCCCTGGTGAGGATTCATTGGCTAGTAGACGAGTGAGGGTTTTCTT 
IND-ØØ41Ø-5 T6  (1901) GTTTTCCCTGGTGAGGATTCATTGGCTAGTAGACGAGTGAGGGTTTTCTT 
     Consensus  (1901) GTTTTCCCTGGTGAGGATTCATTGGCTAGTAGACGAGTGAGGGTTTTCTT 
                     1951                                          2000 
IND-ØØ41Ø-5 T1  (1951) CGGTTCAGAGACATTGGCGAAGCTTTGAAGGGGCCGGGAGGGGCGCCCGA 
IND-ØØ41Ø-5 T3  (1951) CGGTTCAGAGACATTGGCGAAGCTTTGAAGGGGCCGGGAGGGGCGCCCGA 
IND-ØØ41Ø-5 T5  (1951) CGGTTCAGAGACATTGGCGAAGCTTTGAAGGGGCCGGGAGGGGCGCCCGA 
IND-ØØ41Ø-5 T6  (1951) CGGTTCAGAGACATTGGCGAAGCTTTGAAGGGGCCGGGAGGGGCGCCCGA 
     Consensus  (1951) CGGTTCAGAGACATTGGCGAAGCTTTGAAGGGGCCGGGAGGGGCGCCCGA 
                     2001                                          2050 
IND-ØØ41Ø-5 T1  (2001) ACCCCCGAACTTTTTGCTCAGTAGTGTTATATATGTAGTTTTCGTATAGA 
IND-ØØ41Ø-5 T3  (2001) ACCCCCGAACTTTTTGCTCAGTAGTGTTATATATGTAGTTTTCGTATAGA 
IND-ØØ41Ø-5 T5  (2001) ACCCCCGAACTTTTTGCTCAGTAGTGTTATATATGTAGTTTTCGTATAGA 
IND-ØØ41Ø-5 T6  (2001) ACCCCCGAACTTTTTGCTCAGTAGTGTTATATATGTAGTTTTCGTATAGA 
     Consensus  (2001) ACCCCCGAACTTTTTGCTCAGTAGTGTTATATATGTAGTTTTCGTATAGA 
                     2051                                          2100 
IND-ØØ41Ø-5 T1  (2051) AATTTTGGGTATATACGTTTTCGACCCCCCGATTCTATAGAAATTTCGGG 
IND-ØØ41Ø-5 T3  (2051) AATTTTGGGTATATACGTTTTCGACCCCCCGATTCTATAGAAATTTCGGG 
IND-ØØ41Ø-5 T5  (2051) AATTTTGGGTATATACGTTTTCGACCCCCCGATTCTATAGAAATTTCGGG 
IND-ØØ41Ø-5 T6  (2051) AATTTTGGGTATATACGTTTTCGACCCCCCGATTCTATAGAAATTTCGGG 
     Consensus  (2051) AATTTTGGGTATATACGTTTTCGACCCCCCGATTCTATAGAAATTTCGGG 
 
                     2101                                          2150 
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IND-ØØ41Ø-5 T1  (2101) TACATACGTTTTCCGACCCCCCGTCGAAAACGTCAAGCTTCGCCACTGTT 
IND-ØØ41Ø-5 T3  (2101) TACATACGTTTTCCGACCCCCCGTCGAAAACGTCAAGCTTCGCCACTGTT 
IND-ØØ41Ø-5 T5  (2101) TACATACGTTTTCCGACCCCCCGTCGAAAACGTCAAGCTTCGCCACTGTT 
IND-ØØ41Ø-5 T6  (2101) TACATACGTTTTCCGACCCCCCGTCGAAAACGTCAAGCTTCGCCACTGTT 
     Consensus  (2101) TACATACGTTTTCCGACCCCCCGTCGAAAACGTCAAGCTTCGCCACTGTT 
                     2151                                          2200 
IND-ØØ41Ø-5 T1  (2151) CAGAGATGAGTGTATTCTGATGCGATGAATTTCGTTAGTATTCTATTTGG 
IND-ØØ41Ø-5 T3  (2151) CAGAGATGAGTGTATTCTGATGCGATGAATTTCGTTAGTATTCTATTTGG 
IND-ØØ41Ø-5 T5  (2151) CAGAGATGAGTGTATTCTGATGCGATGAATTTCGTTAGTATTCTATTTGG 
IND-ØØ41Ø-5 T6  (2151) CAGAGATGAGTGTATTCTGATGCGATGAATTTCGTTAGTATTCTATTTGG 
     Consensus  (2151) CAGAGATGAGTGTATTCTGATGCGATGAATTTCGTTAGTATTCTATTTGG 
                     2201                                          2250 
IND-ØØ41Ø-5 T1  (2201) GGAATTTGTTTTCCACTAAAAAAAATTTGGTTTGATATTTTATGGGAAGA 
IND-ØØ41Ø-5 T3  (2201) GGAATTTGTTTTCCACTAAAAAAAATTTGGTTTGATATTTTATGGGAAGA 
IND-ØØ41Ø-5 T5  (2201) GGAATTTGTTTTCCACTAAAAAAAATTTGGTTTGATATTTTATGGGAAGA 
IND-ØØ41Ø-5 T6  (2201) GGAATTTGTTTTCCACTAAAAAAAATTTGGTTTGATATTTTATGGGAAGA 
     Consensus  (2201) GGAATTTGTTTTCCACTAAAAAAAATTTGGTTTGATATTTTATGGGAAGA 
                     2251                                          2300 
IND-ØØ41Ø-5 T1  (2251) GTTGTGTGCAAACAAAAGTACAAGTGGACATAGCGTGGGTGATTATTAAA 
IND-ØØ41Ø-5 T3  (2251) GTTGTGTGCAAACAAAAGTACAAGTGGACATAGCGTGGGTGATTATTAAA 
IND-ØØ41Ø-5 T5  (2251) GTTGTGTGCAAACAAAAGTACAAGTGGACATAGCGTGGGTGATTATTAAA 
IND-ØØ41Ø-5 T6  (2251) GTTGTGTGCAAACAAAAGTACAAGTGGACATAGCGTGGGTGATTATTAAA 
     Consensus  (2251) GTTGTGTGCAAACAAAAGTACAAGTGGACATAGCGTGGGTGATTATTAAA 
                     2301                                          2350 
IND-ØØ41Ø-5 T1  (2301) GTGGGAAATGGTAGGTAACAAATGGGGGTGGGGGCTACTACTTTTAATAT 
IND-ØØ41Ø-5 T3  (2301) GTGGGAAATGGTAGGTAACAAATGGGGGTGGGGGCTACTACTTTTAATAT 
IND-ØØ41Ø-5 T5  (2301) GTGGGAAATGGTAGGTAACAAATGGGGGTGGGGGCTACTACTTTTAATAT 
IND-ØØ41Ø-5 T6  (2301) GTGGGAAATGGTAGGTAACAAATGGGGGTGGGGGCTACTACTTTTAATAT 
     Consensus  (2301) GTGGGAAATGGTAGGTAACAAATGGGGGTGGGGGCTACTACTTTTAATAT 
                     2351                                          2400 
IND-ØØ41Ø-5 T1  (2351) GATTGACTAAAAGGAAATGAAATTGGTGAAGTGTGAATTGACACGTTTGT 
IND-ØØ41Ø-5 T3  (2351) GATTGACTAAAAGGAAATGAAATTGGTGAAGTGTGAATTGACACGTTTGT 
IND-ØØ41Ø-5 T5  (2351) GATTGACTAAAAGGAAATGAAATTGGTGAAGTGTGAATTGACACGTTTGT 
IND-ØØ41Ø-5 T6  (2351) GATTGACTAAAAGGAAATGAAATTGGTGAAGTGTGAATTGACACGTTTGT 
     Consensus  (2351) GATTGACTAAAAGGAAATGAAATTGGTGAAGTGTGAATTGACACGTTTGT 
                     2401                                          2450 
IND-ØØ41Ø-5 T1  (2401) AGGTGTGTTGTGGTGTGTTGGAAACGACAAAAGAGATAAGATACGATGTG 
IND-ØØ41Ø-5 T3  (2401) AGGTGTGTTGTGGTGTGTTGGAAACGACAAAAGAGATAAGATACGATGTG 
IND-ØØ41Ø-5 T5  (2401) AGGTGTGTTGTGGTGTGTTGGAAACGACAAAAGAGATAAGATACGATGTG 
IND-ØØ41Ø-5 T6  (2401) AGGTGTGTTGTGGTGTGTTGGAAACGACAAAAGAGATAAGATACGATGTG 
     Consensus  (2401) AGGTGTGTTGTGGTGTGTTGGAAACGACAAAAGAGATAAGATACGATGTG 
                     2451                                          2500 
IND-ØØ41Ø-5 T1  (2451) CCAGGTGTCGACCTGCAGGTCAACATGGTGGAGCACGACACACTTGTCTA 
IND-ØØ41Ø-5 T3  (2451) CCAGGTGTCGACCTGCAGGTCAACATGGTGGAGCACGACACACTTGTCTA 
IND-ØØ41Ø-5 T5  (2451) CCAGGTGTCGACCTGCAGGTCAACATGGTGGAGCACGACACACTTGTCTA 
IND-ØØ41Ø-5 T6  (2451) CCAGGTGTCGACCTGCAGGTCAACATGGTGGAGCACGACACACTTGTCTA 
     Consensus  (2451) CCAGGTGTCGACCTGCAGGTCAACATGGTGGAGCACGACACACTTGTCTA 
                     2501                                          2550 
IND-ØØ41Ø-5 T1  (2501) CTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGA 
IND-ØØ41Ø-5 T3  (2501) CTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGA 
IND-ØØ41Ø-5 T5  (2501) CTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGA 
IND-ØØ41Ø-5 T6  (2501) CTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGA 
     Consensus  (2501) CTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGA 
                     2551                                          2600 
IND-ØØ41Ø-5 T1  (2551) CTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCA 
IND-ØØ41Ø-5 T3  (2551) CTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCA 
IND-ØØ41Ø-5 T5  (2551) CTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCA 
IND-ØØ41Ø-5 T6  (2551) CTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCA 
     Consensus  (2551) CTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCA 
                     2601                                          2650 
IND-ØØ41Ø-5 T1  (2601) GCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTA 
IND-ØØ41Ø-5 T3  (2601) GCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTA 
IND-ØØ41Ø-5 T5  (2601) GCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTA 
IND-ØØ41Ø-5 T6  (2601) GCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTA 
     Consensus  (2601) GCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTA 
 
                     2651                                          2700 
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IND-ØØ41Ø-5 T1  (2651) CAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTG 
IND-ØØ41Ø-5 T3  (2651) CAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTG 
IND-ØØ41Ø-5 T5  (2651) CAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTG 
IND-ØØ41Ø-5 T6  (2651) CAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTG 
     Consensus  (2651) CAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTG 
                     2701                                          2750 
IND-ØØ41Ø-5 T1  (2701) CCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAA 
IND-ØØ41Ø-5 T3  (2701) CCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAA 
IND-ØØ41Ø-5 T5  (2701) CCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAA 
IND-ØØ41Ø-5 T6  (2701) CCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAA 
     Consensus  (2701) CCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAA 
                     2751                                          2800 
IND-ØØ41Ø-5 T1  (2751) AAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAA 
IND-ØØ41Ø-5 T3  (2751) AAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAA 
IND-ØØ41Ø-5 T5  (2751) AAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAA 
IND-ØØ41Ø-5 T6  (2751) AAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAA 
     Consensus  (2751) AAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAA 
                     2801                                          2850 
IND-ØØ41Ø-5 T1  (2801) CATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAG 
IND-ØØ41Ø-5 T3  (2801) CATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAG 
IND-ØØ41Ø-5 T5  (2801) CATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAG 
IND-ØØ41Ø-5 T6  (2801) CATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAG 
     Consensus  (2801) CATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAG 
                     2851                                          2900 
IND-ØØ41Ø-5 T1  (2851) TCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCC 
IND-ØØ41Ø-5 T3  (2851) TCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCC 
IND-ØØ41Ø-5 T5  (2851) TCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCC 
IND-ØØ41Ø-5 T6  (2851) TCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCC 
     Consensus  (2851) TCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCC 
                     2901                                          2950 
IND-ØØ41Ø-5 T1  (2901) GGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAA 
IND-ØØ41Ø-5 T3  (2901) GGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAA 
IND-ØØ41Ø-5 T5  (2901) GGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAA 
IND-ØØ41Ø-5 T6  (2901) GGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAA 
     Consensus  (2901) GGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAA 
                     2951                                          3000 
IND-ØØ41Ø-5 T1  (2951) GATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAG 
IND-ØØ41Ø-5 T3  (2951) GATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAG 
IND-ØØ41Ø-5 T5  (2951) GATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAG 
IND-ØØ41Ø-5 T6  (2951) GATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAG 
     Consensus  (2951) GATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAG 
                     3001                                          3050 
IND-ØØ41Ø-5 T1  (3001) GAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGA 
IND-ØØ41Ø-5 T3  (3001) GAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGA 
IND-ØØ41Ø-5 T5  (3001) GAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGA 
IND-ØØ41Ø-5 T6  (3001) GAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGA 
     Consensus  (3001) GAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGA 
                     3051                                          3100 
IND-ØØ41Ø-5 T1  (3051) CCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTC 
IND-ØØ41Ø-5 T3  (3051) CCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTC 
IND-ØØ41Ø-5 T5  (3051) CCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTC 
IND-ØØ41Ø-5 T6  (3051) CCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTC 
     Consensus  (3051) CCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTC 
                     3101                                          3150 
IND-ØØ41Ø-5 T1  (3101) TTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACG 
IND-ØØ41Ø-5 T3  (3101) TTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACG 
IND-ØØ41Ø-5 T5  (3101) TTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACG 
IND-ØØ41Ø-5 T6  (3101) TTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACG 
     Consensus  (3101) TTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACG 
                     3151                                          3200 
IND-ØØ41Ø-5 T1  (3151) CACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCA 
IND-ØØ41Ø-5 T3  (3151) CACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCA 
IND-ØØ41Ø-5 T5  (3151) CACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCA 
IND-ØØ41Ø-5 T6  (3151) CACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCA 
     Consensus  (3151) CACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCA 
 
                     3201                                          3250 
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IND-ØØ41Ø-5 T1  (3201) TTTCATTTGGAGAGGACCTCGAGAATTAATTCTCAACACAACATATACAA 
IND-ØØ41Ø-5 T3  (3201) TTTCATTTGGAGAGGACCTCGAGAATTAATTCTCAACACAACATATACAA 
IND-ØØ41Ø-5 T5  (3201) TTTCATTTGGAGAGGACCTCGAGAATTAATTCTCAACACAACATATACAA 
IND-ØØ41Ø-5 T6  (3201) TTTCATTTGGAGAGGACCTCGAGAATTAATTCTCAACACAACATATACAA 
     Consensus  (3201) TTTCATTTGGAGAGGACCTCGAGAATTAATTCTCAACACAACATATACAA 
                     3251                                          3300 
IND-ØØ41Ø-5 T1  (3251) AACAAACGAATCTCAAGCAATCAAGCATTCTACTTCTATTGCAGCAATTT 
IND-ØØ41Ø-5 T3  (3251) AACAAACGAATCTCAAGCAATCAAGCATTCTACTTCTATTGCAGCAATTT 
IND-ØØ41Ø-5 T5  (3251) AACAAACGAATCTCAAGCAATCAAGCATTCTACTTCTATTGCAGCAATTT 
IND-ØØ41Ø-5 T6  (3251) AACAAACGAATCTCAAGCAATCAAGCATTCTACTTCTATTGCAGCAATTT 
     Consensus  (3251) AACAAACGAATCTCAAGCAATCAAGCATTCTACTTCTATTGCAGCAATTT 
                     3301                                          3350 
IND-ØØ41Ø-5 T1  (3301) AAATCATTTCTTTTAAAGCAAAAGCAATTTTCTGAAAATTTTCACCATTT 
IND-ØØ41Ø-5 T3  (3301) AAATCATTTCTTTTAAAGCAAAAGCAATTTTCTGAAAATTTTCACCATTT 
IND-ØØ41Ø-5 T5  (3301) AAATCATTTCTTTTAAAGCAAAAGCAATTTTCTGAAAATTTTCACCATTT 
IND-ØØ41Ø-5 T6  (3301) AAATCATTTCTTTTAAAGCAAAAGCAATTTTCTGAAAATTTTCACCATTT 
     Consensus  (3301) AAATCATTTCTTTTAAAGCAAAAGCAATTTTCTGAAAATTTTCACCATTT 
                     3351                                          3400 
IND-ØØ41Ø-5 T1  (3351) ACGAACGGGGGATCTACCATGAGCCCAGAACGACGCCCGGCCGACATCCG 
IND-ØØ41Ø-5 T3  (3351) ACGAACGGGGGATCTACCATGAGCCCAGAACGACGCCCGGCCGACATCCG 
IND-ØØ41Ø-5 T5  (3351) ACGAACGGGGGATCTACCATGAGCCCAGAACGACGCCCGGCCGACATCCG 
IND-ØØ41Ø-5 T6  (3351) ACGAACGGGGGATCTACCATGAGCCCAGAACGACGCCCGGCCGACATCCG 
     Consensus  (3351) ACGAACGGGGGATCTACCATGAGCCCAGAACGACGCCCGGCCGACATCCG 
                     3401                                          3450 
IND-ØØ41Ø-5 T1  (3401) CCGTGCCACCGAGGCGGACATGCCGGCGGTCTGCACCATCGTCAACCACT 
IND-ØØ41Ø-5 T3  (3401) CCGTGCCACCGAGGCGGACATGCCGGCGGTCTGCACCATCGTCAACCACT 
IND-ØØ41Ø-5 T5  (3401) CCGTGCCACCGAGGCGGACATGCCGGCGGTCTGCACCATCGTCAACCACT 
IND-ØØ41Ø-5 T6  (3401) CCGTGCCACCGAGGCGGACATGCCGGCGGTCTGCACCATCGTCAACCACT 
     Consensus  (3401) CCGTGCCACCGAGGCGGACATGCCGGCGGTCTGCACCATCGTCAACCACT 
                     3451                                          3500 
IND-ØØ41Ø-5 T1  (3451) ACATCGAGACAAGCACGGTCAACTTCCGTACCGAGCCGCAGGAACCGCAG 
IND-ØØ41Ø-5 T3  (3451) ACATCGAGACAAGCACGGTCAACTTCCGTACCGAGCCGCAGGAACCGCAG 
IND-ØØ41Ø-5 T5  (3451) ACATCGAGACAAGCACGGTCAACTTCCGTACCGAGCCGCAGGAACCGCAG 
IND-ØØ41Ø-5 T6  (3451) ACATCGAGACAAGCACGGTCAACTTCCGTACCGAGCCGCAGGAACCGCAG 
     Consensus  (3451) ACATCGAGACAAGCACGGTCAACTTCCGTACCGAGCCGCAGGAACCGCAG 
                     3501                                          3550 
IND-ØØ41Ø-5 T1  (3501) GAGTGGACGGACGACCTCGTCCGTCTGCGGGAGCGCTATCCCTGGCTCGT 
IND-ØØ41Ø-5 T3  (3501) GAGTGGACGGACGACCTCGTCCGTCTGCGGGAGCGCTATCCCTGGCTCGT 
IND-ØØ41Ø-5 T5  (3501) GAGTGGACGGACGACCTCGTCCGTCTGCGGGAGCGCTATCCCTGGCTCGT 
IND-ØØ41Ø-5 T6  (3501) GAGTGGACGGACGACCTCGTCCGTCTGCGGGAGCGCTATCCCTGGCTCGT 
     Consensus  (3501) GAGTGGACGGACGACCTCGTCCGTCTGCGGGAGCGCTATCCCTGGCTCGT 
                     3551                                          3600 
IND-ØØ41Ø-5 T1  (3551) CGCCGAGGTGGACGGCGAGGTCGCCGGCATCGCCTACGCGGGCCCCTGGA 
IND-ØØ41Ø-5 T3  (3551) CGCCGAGGTGGACGGCGAGGTCGCCGGCATCGCCTACGCGGGCCCCTGGA 
IND-ØØ41Ø-5 T5  (3551) CGCCGAGGTGGACGGCGAGGTCGCCGGCATCGCCTACGCGGGCCCCTGGA 
IND-ØØ41Ø-5 T6  (3551) CGCCGAGGTGGACGGCGAGGTCGCCGGCATCGCCTACGCGGGCCCCTGGA 
     Consensus  (3551) CGCCGAGGTGGACGGCGAGGTCGCCGGCATCGCCTACGCGGGCCCCTGGA 
                     3601                                          3650 
IND-ØØ41Ø-5 T1  (3601) AGGCACGCAACGCCTACGACTGGACGGCCGAGTCGACCGTGTACGTCTCC 
IND-ØØ41Ø-5 T3  (3601) AGGCACGCAACGCCTACGACTGGACGGCCGAGTCGACCGTGTACGTCTCC 
IND-ØØ41Ø-5 T5  (3601) AGGCACGCAACGCCTACGACTGGACGGCCGAGTCGACCGTGTACGTCTCC 
IND-ØØ41Ø-5 T6  (3601) AGGCACGCAACGCCTACGACTGGACGGCCGAGTCGACCGTGTACGTCTCC 
     Consensus  (3601) AGGCACGCAACGCCTACGACTGGACGGCCGAGTCGACCGTGTACGTCTCC 
                     3651                                          3700 
IND-ØØ41Ø-5 T1  (3651) CCCCGCCACCAGCGGACGGGACTGGGCTCCACGCTCTACACCCACCTGCT 
IND-ØØ41Ø-5 T3  (3651) CCCCGCCACCAGCGGACGGGACTGGGCTCCACGCTCTACACCCACCTGCT 
IND-ØØ41Ø-5 T5  (3651) CCCCGCCACCAGCGGACGGGACTGGGCTCCACGCTCTACACCCACCTGCT 
IND-ØØ41Ø-5 T6  (3651) CCCCGCCACCAGCGGACGGGACTGGGCTCCACGCTCTACACCCACCTGCT 
     Consensus  (3651) CCCCGCCACCAGCGGACGGGACTGGGCTCCACGCTCTACACCCACCTGCT 
                     3701                                          3750 
IND-ØØ41Ø-5 T1  (3701) GAAGTCCCTGGAGGCACAGGGCTTCAAGAGCGTGGTCGCTGTCATCGGGC 
IND-ØØ41Ø-5 T3  (3701) GAAGTCCCTGGAGGCACAGGGCTTCAAGAGCGTGGTCGCTGTCATCGGGC 
IND-ØØ41Ø-5 T5  (3701) GAAGTCCCTGGAGGCACAGGGCTTCAAGAGCGTGGTCGCTGTCATCGGGC 
IND-ØØ41Ø-5 T6  (3701) GAAGTCCCTGGAGGCACAGGGCTTCAAGAGCGTGGTCGCTGTCATCGGGC 
     Consensus  (3701) GAAGTCCCTGGAGGCACAGGGCTTCAAGAGCGTGGTCGCTGTCATCGGGC 
 
                     3751                                          3800 
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IND-ØØ41Ø-5 T1  (3751) TGCCCAACGACCCGAGCGTGCGCATGCACGAGGCGCTCGGATATGCCCCC 
IND-ØØ41Ø-5 T3  (3751) TGCCCAACGACCCGAGCGTGCGCATGCACGAGGCGCTCGGATATGCCCCC 
IND-ØØ41Ø-5 T5  (3751) TGCCCAACGACCCGAGCGTGCGCATGCACGAGGCGCTCGGATATGCCCCC 
IND-ØØ41Ø-5 T6  (3751) TGCCCAACGACCCGAGCGTGCGCATGCACGAGGCGCTCGGATATGCCCCC 
     Consensus  (3751) TGCCCAACGACCCGAGCGTGCGCATGCACGAGGCGCTCGGATATGCCCCC 
                     3801                                          3850 
IND-ØØ41Ø-5 T1  (3801) CGCGGCATGCTGCGGGCGGCCGGCTTCAAGCACGGGAACTGGCATGACGT 
IND-ØØ41Ø-5 T3  (3801) CGCGGCATGCTGCGGGCGGCCGGCTTCAAGCACGGGAACTGGCATGACGT 
IND-ØØ41Ø-5 T5  (3801) CGCGGCATGCTGCGGGCGGCCGGCTTCAAGCACGGGAACTGGCATGACGT 
IND-ØØ41Ø-5 T6  (3801) CGCGGCATGCTGCGGGCGGCCGGCTTCAAGCACGGGAACTGGCATGACGT 
     Consensus  (3801) CGCGGCATGCTGCGGGCGGCCGGCTTCAAGCACGGGAACTGGCATGACGT 
                     3851                                          3900 
IND-ØØ41Ø-5 T1  (3851) GGGTTTCTGGCAGCTGGACTTCAGCCTGCCGGTACCGCCCCGTCCGGTCC 
IND-ØØ41Ø-5 T3  (3851) GGGTTTCTGGCAGCTGGACTTCAGCCTGCCGGTACCGCCCCGTCCGGTCC 
IND-ØØ41Ø-5 T5  (3851) GGGTTTCTGGCAGCTGGACTTCAGCCTGCCGGTACCGCCCCGTCCGGTCC 
IND-ØØ41Ø-5 T6  (3851) GGGTTTCTGGCAGCTGGACTTCAGCCTGCCGGTACCGCCCCGTCCGGTCC 
     Consensus  (3851) GGGTTTCTGGCAGCTGGACTTCAGCCTGCCGGTACCGCCCCGTCCGGTCC 
                     3901                                          3950 
IND-ØØ41Ø-5 T1  (3901) TGCCCGTCACCGAGATCTGCTCAACAATCTAGCTAGAGTTTGCTCCTATC 
IND-ØØ41Ø-5 T3  (3901) TGCCCGTCACCGAGATCTGCTCAACAATCTAGCTAGAGTTTGCTCCTATC 
IND-ØØ41Ø-5 T5  (3901) TGCCCGTCACCGAGATCTGCTCAACAATCTAGCTAGAGTTTGCTCCTATC 
IND-ØØ41Ø-5 T6  (3901) TGCCCGTCACCGAGATCTGCTCAACAATCTAGCTAGAGTTTGCTCCTATC 
     Consensus  (3901) TGCCCGTCACCGAGATCTGCTCAACAATCTAGCTAGAGTTTGCTCCTATC 
                     3951                                          4000 
IND-ØØ41Ø-5 T1  (3951) TATATGTAATAAGGTATGCTGATATGCACTATTCAAATAGGAGCATTAGC 
IND-ØØ41Ø-5 T3  (3951) TATATGTAATAAGGTATGCTGATATGCACTATTCAAATAGGAGCATTAGC 
IND-ØØ41Ø-5 T5  (3951) TATATGTAATAAGGTATGCTGATATGCACTATTCAAATAGGAGCATTAGC 
IND-ØØ41Ø-5 T6  (3951) TATATGTAATAAGGTATGCTGATATGCACTATTCAAATAGGAGCATTAGC 
     Consensus  (3951) TATATGTAATAAGGTATGCTGATATGCACTATTCAAATAGGAGCATTAGC 
                     4001                                          4050 
IND-ØØ41Ø-5 T1  (4001) TATGTTTGTTAATGTCACTTTATGTTATGTGGGTAAGTCACCTAAGACAC 
IND-ØØ41Ø-5 T3  (4001) TATGTTTGTTAATGTCACTTTATGTTATGTGGGTAAGTCACCTAAGACAC 
IND-ØØ41Ø-5 T5  (4001) TATGTTTGTTAATGTCACTTTATGTTATGTGGGTAAGTCACCTAAGACAC 
IND-ØØ41Ø-5 T6  (4001) TATGTTTGTTAATGTCACTTTATGTTATGTGGGTAAGTCACCTAAGACAC 
     Consensus  (4001) TATGTTTGTTAATGTCACTTTATGTTATGTGGGTAAGTCACCTAAGACAC 
                     4051                                          4100 
IND-ØØ41Ø-5 T1  (4051) TCCACGTACCTACTTGTTGTCTCTTACGCGGCTTTAATAAATCTTCTGCC 
IND-ØØ41Ø-5 T3  (4051) TCCACGTACCTACTTGTTGTCTCTTACGCGGCTTTAATAAATCTTCTGCC 
IND-ØØ41Ø-5 T5  (4051) TCCACGTACCTACTTGTTGTCTCTTACGCGGCTTTAATAAATCTTCTGCC 
IND-ØØ41Ø-5 T6  (4051) TCCACGTACCTACTTGTTGTCTCTTACGCGGCTTTAATAAATCTTCTGCC 
     Consensus  (4051) TCCACGTACCTACTTGTTGTCTCTTACGCGGCTTTAATAAATCTTCTGCC 
                     4101                                          4150 
IND-ØØ41Ø-5 T1  (4101) CTTGTTCCATATTTACTAATTATCCCTTTCTTCACTAAAAGAAAATTGTT 
IND-ØØ41Ø-5 T3  (4101) CTTGTTCCATATTTACTAATTATCCCTTTCTTCACTAAAAGAAAATTGTT 
IND-ØØ41Ø-5 T5  (4101) CTTGTTCCATATTTACTAATTATCCCTTTCTTCACTAAAAGAAAATTGTT 
IND-ØØ41Ø-5 T6  (4101) CTTGTTCCATATTTACTAATTATCCCTTTCTTCACTAAAAGAAAATTGTT 
     Consensus  (4101) CTTGTTCCATATTTACTAATTATCCCTTTCTTCACTAAAAGAAAATTGTT 
                     4151                                          4200 
IND-ØØ41Ø-5 T1  (4151) ATCATTAAGTATTAGTCTTTAGAACATATGAGGTCTTTAATTGGGTAGGT 
IND-ØØ41Ø-5 T3  (4151) ATCATTAAGTATTAGTCTTTAGAACATATGAGGTCTTTAATTGGGTAGGT 
IND-ØØ41Ø-5 T5  (4151) ATCATTAAGTATTAGTCTTTAGAACATATGAGGTCTTTAATTGGGTAGGT 
IND-ØØ41Ø-5 T6  (4151) ATCATTAAGTATTAGTCTTTAGAACATATGAGGTCTTTAATTGGGTAGGT 
     Consensus  (4151) ATCATTAAGTATTAGTCTTTAGAACATATGAGGTCTTTAATTGGGTAGGT 
                     4201                                          4250 
IND-ØØ41Ø-5 T1  (4201) TTTACAAATTAACTAATATAAAATGTCATAAAATCCACGTGGTTAAACAA 
IND-ØØ41Ø-5 T3  (4201) TTTACAAATTAACTAATATAAAATGTCATAAAATCCACGTGGTTAAACAA 
IND-ØØ41Ø-5 T5  (4201) TTTACAAATTAACTAATATAAAATGTCATAAAATCCACGTGGTTAAACAA 
IND-ØØ41Ø-5 T6  (4201) TTTACAAATTAACTAATATAAAATGTCATAAAATCCACGTGGTTAAACAA 
     Consensus  (4201) TTTACAAATTAACTAATATAAAATGTCATAAAATCCACGTGGTTAAACAA 
                     4251                                          4300 
IND-ØØ41Ø-5 T1  (4251) ATGCAGAAAATCGACGTCGTCTATTGGACCGACAGTTGCTATTAATATAA 
IND-ØØ41Ø-5 T3  (4251) ATGCAGAAAATCGACGTCGTCTATTGGACCGACAGTTGCTATTAATATAA 
IND-ØØ41Ø-5 T5  (4251) ATGCAGAAAATCGACGTCGTCTATTGGACCGACAGTTGCTATTAATATAA 
IND-ØØ41Ø-5 T6  (4251) ATGCAGAAAATCGACGTCGTCTATTGGACCGACAGTTGCTATTAATATAA 
     Consensus  (4251) ATGCAGAAAATCGACGTCGTCTATTGGACCGACAGTTGCTATTAATATAA 
 
                     4301                                          4350 



   Page 79 of 80 
Bioceres Crop Solutions 
Application to FSANZ for the Inclusion of soybean event IND-ØØ41Ø-5 with increased tolerance to 
environmental stresses in Standard 1.5.2 Food Produced Using Gene Technology 
 

 

IND-ØØ41Ø-5 T1  (4301) TGGGCCACCATAGTAGACTGACAAATAAATTACCTGACAACATCGTTTCA 
IND-ØØ41Ø-5 T3  (4301) TGGGCCACCATAGTAGACTGACAAATAAATTACCTGACAACATCGTTTCA 
IND-ØØ41Ø-5 T5  (4301) TGGGCCACCATAGTAGACTGACAAATAAATTACCTGACAACATCGTTTCA 
IND-ØØ41Ø-5 T6  (4301) TGGGCCACCATAGTAGACTGACAAATAAATTACCTGACAACATCGTTTCA 
     Consensus  (4301) TGGGCCACCATAGTAGACTGACAAATAAATTACCTGACAACATCGTTTCA 
                     4351                                          4400 
IND-ØØ41Ø-5 T1  (4351) CAAAAAAACAAACACAAAAAGGGAGTGCATTTTCCAGGGCATTTTTGTAA 
IND-ØØ41Ø-5 T3  (4351) CAAAAAAACAAACACAAAAAGGGAGTGCATTTTCCAGGGCATTTTTGTAA 
IND-ØØ41Ø-5 T5  (4351) CAAAAAAACAAACACAAAAAGGGAGTGCATTTTCCAGGGCATTTTTGTAA 
IND-ØØ41Ø-5 T6  (4351) CAAAAAAACAAACACAAAAAGGGAGTGCATTTTCCAGGGCATTTTTGTAA 
     Consensus  (4351) CAAAAAAACAAACACAAAAAGGGAGTGCATTTTCCAGGGCATTTTTGTAA 
                     4401                                          4450 
IND-ØØ41Ø-5 T1  (4401) TAAAAAACAGTTAAAAGGGAGTGCAATAGAAATATAGGGGTGTGGAAATA 
IND-ØØ41Ø-5 T3  (4401) TAAAAAACAGTTAAAAGGGAGTGCAATAGAAATATAGGGGTGTGGAAATA 
IND-ØØ41Ø-5 T5  (4401) TAAAAAACAGTTAAAAGGGAGTGCAATAGAAATATAGGGGTGTGGAAATA 
IND-ØØ41Ø-5 T6  (4401) TAAAAAACAGTTAAAAGGGAGTGCAATAGAAATATAGGGGTGTGGAAATA 
     Consensus  (4401) TAAAAAACAGTTAAAAGGGAGTGCAATAGAAATATAGGGGTGTGGAAATA 
                     4451                                          4500 
IND-ØØ41Ø-5 T1  (4451) GTGATTTGAGCACGTCTTGAAGCGAATTAGCTTGGCACTGGCCGTCGTTT 
IND-ØØ41Ø-5 T3  (4451) GTGATTTGAGCACGTCTTGAAGCGAATTAGCTTGGCACTGGCCGTCGTTT 
IND-ØØ41Ø-5 T5  (4451) GTGATTTGAGCACGTCTTGAAGCGAATTAGCTTGGCACTGGCCGTCGTTT 
IND-ØØ41Ø-5 T6  (4451) GTGATTTGAGCACGTCTTGAAGCGAATTAGCTTGGCACTGGCCGTCGTTT 
     Consensus  (4451) GTGATTTGAGCACGTCTTGAAGCGAATTAGCTTGGCACTGGCCGTCGTTT 
                     4501                                          4550 
IND-ØØ41Ø-5 T1  (4501) TACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTT 
IND-ØØ41Ø-5 T3  (4501) TACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTT 
IND-ØØ41Ø-5 T5  (4501) TACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTT 
IND-ØØ41Ø-5 T6  (4501) TACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTT 
     Consensus  (4501) TACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTT 
                     4551                                          4600 
IND-ØØ41Ø-5 T1  (4551) GCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCAC 
IND-ØØ41Ø-5 T3  (4551) GCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCAC 
IND-ØØ41Ø-5 T5  (4551) GCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCAC 
IND-ØØ41Ø-5 T6  (4551) GCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCAC 
     Consensus  (4551) GCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCAC 
                     4601                                          4650 
IND-ØØ41Ø-5 T1  (4601) CGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGCTAGAGCA 
IND-ØØ41Ø-5 T3  (4601) CGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGCTAGAGCA 
IND-ØØ41Ø-5 T5  (4601) CGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGCTAGAGCA 
IND-ØØ41Ø-5 T6  (4601) CGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGCTAGAGCA 
     Consensus  (4601) CGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGCTAGAGCA 
                     4651                                          4700 
IND-ØØ41Ø-5 T1  (4651) ATTCGGCGTTAATTCAGTACATTAAAAACGTCCGCAATGTGTTATTAAGT 
IND-ØØ41Ø-5 T3  (4651) ATTCGGCGTTAATTCAGTACATTAAAAACGTCCGCAATGTGTTATTAAGT 
IND-ØØ41Ø-5 T5  (4651) ATTCGGCGTTAATTCAGTACATTAAAAACGTCCGCAATGTGTTATTAAGT 
IND-ØØ41Ø-5 T6  (4651) ATTCGGCGTTAATTCAGTACATTAAAAACGTCCGCAATGTGTTATTAAGT 
     Consensus  (4651) ATTCGGCGTTAATTCAGTACATTAAAAACGTCCGCAATGTGTTATTAAGT 
                     4701                                          4750 
IND-ØØ41Ø-5 T1  (4701) TGTCTAAGCGTCAATTTGTTTACACCACAATATATCCTGATATCTTTAGT 
IND-ØØ41Ø-5 T3  (4701) TGTCTAAGCGTCAATTTGTTTACACCACAATATATCCTGATATCTTTAGT 
IND-ØØ41Ø-5 T5  (4701) TGTCTAAGCGTCAATTTGTTTACACCACAATATATCCTGATATCTTTAGT 
IND-ØØ41Ø-5 T6  (4701) TGTCTAAGCGTCAATTTGTTTACACCACAATATATCCTGATATCTTTAGT 
     Consensus  (4701) TGTCTAAGCGTCAATTTGTTTACACCACAATATATCCTGATATCTTTAGT 
                     4751                                          4800 
IND-ØØ41Ø-5 T1  (4751) TAGTTTGGAAAAGAATAATTTAGTTTATTTTCAAGAATTTATTTGTTTCA 
IND-ØØ41Ø-5 T3  (4751) TAGTTTGGAAAAGAATAATTTAGTTTATTTTCAAGAATTTATTTGTTTCA 
IND-ØØ41Ø-5 T5  (4751) TAGTTTGGAAAAGAATAATTTAGTTTATTTTCAAGAATTTATTTGTTTCA 
IND-ØØ41Ø-5 T6  (4751) TAGTTTGGAAAAGAATAATTTAGTTTATTTTCAAGAATTTATTTGTTTCA 
     Consensus  (4751) TAGTTTGGAAAAGAATAATTTAGTTTATTTTCAAGAATTTATTTGTTTCA 
                     4801                                          4850 
IND-ØØ41Ø-5 T1  (4801) AATTTTTAGAATATTATTTAGATTTAAAAATATCATGAATATTTTAATAT 
IND-ØØ41Ø-5 T3  (4801) AATTTTTAGAATATTATTTAGATTTAAAAATATCATGAATATTTTAATAT 
IND-ØØ41Ø-5 T5  (4801) AATTTTTAGAATATTATTTAGATTTAAAAATATCATGAATATTTTAATAT 
IND-ØØ41Ø-5 T6  (4801) AATTTTTAGAATATTATTTAGATTTAAAAATATCATGAATATTTTAATAT 
     Consensus  (4801) AATTTTTAGAATATTATTTAGATTTAAAAATATCATGAATATTTTAATAT 
 
                     4851                                          4900 
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IND-ØØ41Ø-5 T1  (4851) TTGTTTTTTTAATATTATAATGTTAGATTTATAAATAAAGTTTCTTGATT 
IND-ØØ41Ø-5 T3  (4851) TTGTTTTTTTAATATTATAATGTTAGATTTATAAATAAAGTTTCTTGATT 
IND-ØØ41Ø-5 T5  (4851) TTGTTTTTTTAATATTATAATGTTAGATTTATAAATAAAGTTTCTTGATT 
IND-ØØ41Ø-5 T6  (4851) TTGTTTTTTTAATATTATAATGTTAGATTTATAAATAAAGTTTCTTGATT 
     Consensus  (4851) TTGTTTTTTTAATATTATAATGTTAGATTTATAAATAAAGTTTCTTGATT 
                     4901                      4930 
IND-ØØ41Ø-5 T1  (4901) TGAGAAAAAAATCACTCAGGCTGACCCAAC 
IND-ØØ41Ø-5 T3  (4901) TGAGAAAAAAATCACTCAGGCTGACCCAAC 
IND-ØØ41Ø-5 T5  (4901) TGAGAAAAAAATCACTCAGGCTGACCCAAC 
IND-ØØ41Ø-5 T6  (4901) TGAGAAAAAAATCACTCAGGCTGACCCAAC 
     Consensus  (4901) TGAGAAAAAAATCACTCAGGCTGACCCAAC 

 




