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Good laboratory practice compliance statement

Although some of the studies presented in this document were conducted in laboratories accredited by
the National Association of Testing Authorities (NATA) and in compliance with the OECD Good Laboratory
Practice Standards (GLP), most were conducted in non-NATA-accredited laboratories at Queensland
University of Technology. Although the QUT-based studies were not conducted in strict compliance with
GLP, they were conducted according to accepted scientific methods and responsible practices in line with
the QUT Code for responsible conduct of research (MoPP D/2.6). The QUT Research Code is consistent
with the Australian Code for the Responsible Conduct of Research 2018. The raw data and study records
have been retained consistent with the management of research data and primary materials (MoPP
D/2.8).
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1.1 Introduction

Banana event QCAV-4 (QUT-QCAV4-6) was created by Agrobacterium tumefaciens-mediated
transformation of banana (Musa acuminata subgroup Cavendish cv Grand Nain) embryogenic cells with
plasmid pSAN3. This plasmid contains the neomycin phosphotransferase |l (nptll) selectable marker gene
from the Tn5 transposon of Escherichia coli strain K12 and the MamRGA2 disease resistance (R) gene from
the wild banana Musa acuminata ssp. malaccensis which confers resistance to the devastating banana
fungal pathogen Fusarium oxysporum f. sp. cubense tropical race 4 (TR4) (Dale et al., 2017).

Southern blot analysis (Southern, 1975) of banana event QCAV-4 initially revealed the presence of
multiple T-DNA integrations in this event (Dale et al., 2017). The objective of this study was to determine
the nucleotide sequence of the inserted DNA within QCAV-4, including a portion of the 5’ and 3’ flanking
host genomic sequences, in order to characterise the insert, demonstrate the integrity and contiguity of
the functional elements, and to document any unexpected changes. To achieve this and confirm the
absence of plasmid backbone integration in event QCAV-4, a whole genome sequencing and bioinformatic
analysis approach was adopted. Finally, an open reading frame (ORF) analysis was conducted to
investigate the possibility of any new start-to-stop ORFs being created at junctional regions with either
the host genome or at positions of rearrangement, that could potentially encode sequences homologous
to known allergens or toxins.

1.2 Materials and Methods

1.2.1 DNA extraction

High molecular weight genomic DNA (gDNA, average fragment size > 50 kb) was isolated from young in
vitro leaf tissue of QCAV-4 plants using the GenElute™ Plant Genomic DNA Miniprep Kit (Sigma-Aldrich,
USA) according to the manufacturer’s protocol.

1.2.2 Bioinformatic analysis

Extracted gDNA was sequenced at 150 bp paired-end (PE) reads on an lllumina Novaseq 6000 platform
(Macrogen, Korea), generating 707,616,882 reads and 106.9 Gbp of data. This represented an estimated
178x coverage of the ~600 Mbp haploid Cavendish banana genome. Additional long-reads were
sequenced on a PacBio Sequel Il platform | IEZII scnerating 4,923,888 reads and 75.9 Gbp of
data with a read N50 of 17,973 bp. This represented ~126x coverage of the ~600 Mbp haploid Cavendish
banana genome. All analyses were done in Geneious Prime® version 2022.2.1. PacBio long-reads were
assembled with the Flye assembler plugin available for Geneious and Illumina short-reads were mapped
to the assembled insert sequence using the Geneious mapper in custom sensitivity settings at low
stringency.

1.3 Results

1.3.1 Preliminary evidence of a large integration in event QCAV-4

Initially, a whole genome lllumina short-read sequencing approach, in combination with mappings of the
generated reads separately against the pSAN3 plasmid, was thought to be sufficient to allow (i)
confirmation of the absence of vector backbone sequences in QCAV-4, (ii) identification of the
chromosomal locations of the inserts and (iii) characterisation of the organisational structure of the
insert(s). Mapping of all 707,616,882 Illumina sequencing reads obtained against the sequence of pSAN3
resulted in 16,104 reads mapping between the T-DNA left border (LB) and right border (RB) repeats of
pSAN3 (Figure SR1-1, A). Only five reads mapped to the pSAN3 backbone region which were deemed to
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be due to the presence of endogenous bacteria in the original sample. This analysis also confirmed the
absence of vector backbone sequences in QCAV-4.

By relaxing the mapping parameters in the previous step, chimeric reads containing sequences non-
contiguous with the pSAN3 plasmid sequence such as genome-plasmid junctions and/or rearrangements
of the plasmid could be identified (Figure SR1-1, B). A list of all non-redundant discontinuous reads around
the LB and RB repeats of pSAN3 (Figure SR1-1, B) and all non-redundant internal discontinuous reads
(Figure SR1-1, C) was made for further analysis. The discontinuous part (non-matching to pSAN3) of each
of these reads was used as a query for BLAST searches into (i) the genome of M. acuminata DH-Pahang
(version 4 available on Banana Genome Hub, http://banana-genome-hub.southgreen.fr/) to identify any
genome-plasmid junctions and (ii) a local pSAN3 BLAST database created in Geneious to identify any
plasmid-plasmid junctions/rearrangements. The presence of one LB-genome junction and one genome-
RB junction as well as multiple T-DNA junctions (one RB/RB, one RB/LB) suggested the presence of a single
and large integration site on chromosome 6 of the banana genome. Multiple attempts to decipher the
structure of the insert using conventional PCR and sequencing methods were unsuccessful due to the
nature of the large, inverted rearrangement (see 1.3.2 below).

1.3.2 Confirmation and characterisation of the insert sequence in QCAV-4

Long-read PacBio sequencing was then used to further characterise the integration site. More than 4.9
million reads and ~75 Gbp of data was obtained in Continuous Long Reads (CLR) mode with a read length
N50 of 17,973 bp. This corresponded to ~42x coverage of the Cavendish genome. The T-DNA sequence of
pSAN3 was used to filter out long-reads from the total genomic pool. Approximately 80 long-reads which
mapped onto the T-DNA sequence were then assembled using the Flye plugin in Geneious. A single 26,849
bp T-DNA-containing insertion locus (referred to as the “insert”) was assembled and together with 4,211
bp and 3,576 bp of 3’ and 5’ flanking chromosome 6 sequences, respectively, was further refined using
the previously generated QCAV-4 lllumina genomic short-read sequences to correct all Flye assembly
errors (short indels). Banana genome nucleotide BLAST analysis using the two flanking sequences either
side of the insert confirmed its location between position 35,127,849 and 35,127,965 of chromosome 6
and in the intergenic region between two protein kinase domain-containing proteins
(Macma4_06_g29410.1 and Macma4_06_g29420.1). Comparative analysis of the insertion locus in QCAV-
4 with its parent non-GM line (GN212-12) showed that a 116 bp deletion resulted from the integration of
the insert into one of the three chromosome 6 loci of QCAV-4. Deletions of this nature are a common
feature of Agrobacterium-mediated transformation (Latham et al., 2006). Importantly, the insertion into
the described chromosome 6 location did not interrupt any known open reading frame as can be seen on
Figure SR1-2.

Comprehensive analysis of the insert sequence in event QCAV-4 revealed a structure comprised of three
identical copies of the 6,702 bp pSAN3 T-DNA. These are identified by blue arrows labelled T-DNA1, T-
DNA2 and T-DNA3 on Figure SR1-2. In addition, a 6,668 bp hybrid fragment of the MamRGA2 expression
cassette had recombined in opposite directions and inserted between T-DNA2 and T-DNAS3 (identified by
the green box on Figure SR1-2). Finally, several rearrangements have occurred at each of the following
locations:

1. Between the 3’ genome flanking region and T-DNA1 at position 4,212 to 4,273 (Figure SR1-2, G-LB
orange box).
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Figure SR1-2. General organisation of the insert in event QCAV-4. A T-DNA insertion of 26,849 bp was assembled from PacBio long-reads and corrected with Illumina short-
reads and located on banana chromosome 6. The single insertion is located in the anti-sense direction between positions 35,127,849 and 35,127,965 creating a 116 bp deletion
of the original chromosome 6 locus in the intergenic region between two protein kinase domain-containing proteins (Macma4_06_g29410.1 and Macma4_06_g29420.1) and
therefore did not interrupt any known open reading frame. The insert contains three full, intact and functional copies of the 6,702 bp T-DNA (T-DNA 1 to 3, blue arrows) as well
as two fragmented portions of the MamRGA2 expression cassette recombined in opposite directions and inserted between T-DNA2 and T-DNA3 (green box). The two genome-
T-DNA and three inter T-DNA junctions contain various levels of rearrangement and are indicated with orange boxes. Seven new ORFs larger than 30 amino acids were identified
(red arrows) in the inter T-DNA regions only. No evidence of any vector backbone sequence was detected. Please note: the insert sequence and diagrams provided are oriented
in the antisense of their real orientation on Chromosome 6.
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2. Between T-DNA1 and T-DNA2 at position 10,905 to 10,942 (Figure SR1-2, RB-RB orange box).

3. Large MamRGA2 expression cassette rearrangement at position 17,594 to 24,261 (Figure SR1-2, green
box, LB and RB-LB orange boxes) including a 3,042 bp antisense portion of the MamRGA2 ORF, a 2,672 bp
sense portion of the MamRGA2 ORF and its Nos 3’UTR and a 142 bp sense region of the CaMV35S
promoter.

4. Between T-DNA3 and the 5’ genome flanking region at position 30,868 to 31,060 (Figure SR1-2, RB-G
orange box).

Combinations of the diagram presented on Figure SR1-2 and a detailed annotated sequence of the insert
(Geneious and GenBank format) are provided.

1.3.3 Identification of new ORFs in event QCAV-4

To investigate the possibility of novel ORFs resulting from the presence of the insert in QCAV-4, an ORF
analysis was conducted in Geneious to identify potential start-to-stop ORFs within the entire insert and
including both the 3’ 4,211 bp and 5’ 3,576 bp sequences spanning the insert. This analysis examined each
of three possible reading frames in both orientations for potential ORFs capable of encoding sequences
of 30 or more amino acids. Seven new and unintended ORFs resulting from the presence of the insert in
QCAV-4 were identified from this analysis (Figure SR1-2, red arrows and Table SR1-1).

1.4 Conclusions

Event QCAV-4 contains a single 26,849 bp insert in an intergenic region of Chromosome 6. It is comprised
of three identical copies of the 6,702 bp pSAN3 T-DNA and a 6,668 bp hybrid fragment of the MamRGA2
expression cassette inserted between T-DNA2 and T-DNA3. The insertion (i) deleted 116 bp from the
original locus, (ii) did not interrupt any know ORFs in that location and (iii) created seven unintended ORFs
in QCAV-4. The safety assessment of these ORFs including their potential for expression and any similarity
to known allergenic and toxic proteins can be found in study report QUT2023-7.

Table SR1-1. Information regarding the seven newly identified ORFs in QCAV-4

Nucleotide Length Length Molecular weight . .
ORFID N Frame Strand ] ) Deduced amino acid sequence
location (bp) (amino acid) (kDa)
ORF 111 31,078 -> 30,959 1 Sense(+) 120 39 4.5 MHVMLYSWIRRGREDDSGGSIRITHYYGQFKLKAGANSH*
ORF 87 31,004 - 31,174 1 Antisense (-) 171 56 6.5 MCYSDRSSRVVFPAPPNPTIEHHMHSGI TENKNLKFSTEKCFVIVRRLVHKTENVK*
ORF 7 4,188 - 4,286 2 Antisense (-) 99 32 4.1 MDRHLKSRIRFWFKQQWPRQLNNTLRCKQIDA*

ORF 151 20,724 - 17,749

Sense (+)

2976

991

112.8

MWVCVSDDFDVKRITREITEYATNGRFMDLTNLNMLOQVNLKEEIRGTTFLLVLDDVWNEDPVKWESL
LAPLDAGGRGSVVIVTTQSKKVADVTGTMEPYVLEELTEDDSWSLIESHSFREASCSSTNPRMEEIG
RKIAKKISGLPYGATAMGRYLRSKHGESSWREVLETETWEMPPAASDVLSALRRSYDNLPPQLKLCFE
AFCALFTKGYRFRKDTLIHMWIAQNLIQSTESKRSEDMAEECFDDLVCRFFFRYSWGNYVMNDSVHD
LARWVSLDEYFRADEDSPLHISKPIRHLSWCSERITNVLEDNNTGGDAVNPLSSLRTLLFLGQSEFR
SYHLLDRMFRMLSRIRVLDFSNCVIRNLPSSVGNLKHLRYLGLSNTRIQRLPESVTRLCLLQTLLLE
GCELCRLPRSMSRLVKLRQLKANPDVIADIAKVGRLIELQELKAYNVDKKKGHGIAELSAMNQLHGD
LSIRNLONVEKTRESRKARLDEKQKLKLLDLRWADGRGAGECDRDRKVLKGLRPHPNLRELSIKYYG
GTSSPSWMTDQYLPNMETIRLRSCARLTELPCLGQLHILRHLHIDGMSQVRQINLQFYGTGEVSGEFP
LLELLNIRRMPSLEEWSEPRRNCCYFPRLHKLLIEDCPRLRNLPSLPPTLEELRISRTGLVDLPGFH
GNGDVTTNVSLSSLHVSECRELRSLSEGLLQHNLVALKTAAFTDCDSLEFLPAEGFRTAISLESLIM
TNCPLPCSFLLPSSLEHLKLQPCLYPNNNEDSLSTCFENLTSLSFLDIKDCPNLSSFPPGPLCQLSA
LOHLSLVNCQRLQSIGFQALTSLESLTIQNCPRLTMSHSLVEVNNSSDTGLAFNITRWMRRRTGDDG
LMLRHRAQNDSFFGGLLOHLTFLQFLKICQCPQLVTFTGEEEEKWRNLTSLQILHIVDCPNLEVLPA
NLQSLCSLSTLYIVRCPRIHAFPPGGVSMSLAHLVIHECPQLCQHVPGTFGHP*

ORF 156 17,852 - 17,733

Sense (+)

39

4.4

MRFLPEVSACPWHIWSSMNALSCVSMSLAHLVIHECPQP*

ORF71 24,139 - 24,339

Antisense (-)

66

7.9

MPLPTVVPKMDPHPRGASWKKKTFQPRLOSKWIDVNMLEQLWRIYCGVNKLTLRQLNNTLRTFLMY *

ORF49 17,755-> 18,026

Antisense (-)

93

10.6

MTKCARDMLTQLRAFMDDOMCQGHADTSGRKRMDSWASDDVQGAEGAEALQVCRQYLQVWT INDVQN
LKRSKVSPLLFLFAGEGYELWTLADL*

aLocation on the supplied insert sequence including 5" and 3’ flanking genomic sequence. Please note: the insert sequence and diagrams provided
are oriented in the antisense of their real orientation on Chromosome 6.
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1.5 Supporting documents

e No additional documents provided with study report QUT2023-1, however, raw data and mapping
sequence files can be provided at FSANZ’s request and can be visualised in Geneious.
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2.1 Introduction

Banana event QCAV-4 (QUT-QCAV4-6) was created by Agrobacterium tumefaciens-mediated
transformation of banana (Musa acuminata subgroup Cavendish cv Grand Nain) embryogenic cells with
plasmid pSAN3. This plasmid contains the neomycin phosphotransferase |l (nptll) selectable marker gene
from the Tn5 transposon of Escherichia coli strain K12 and the MamRGAZ2 disease resistance (R) gene from
the wild banana Musa acuminata ssp. malaccensis which confers resistance to the devastating banana
fungal pathogen Fusarium oxysporum f. sp. cubense tropical race 4 (TR4) (Dale et al., 2017).

Southern blot analysis of banana event QCAV-4 initially revealed the presence of multiple T-DNA
integrations in this event (Dale et al.,, 2017) and the insert was fully characterised in study report
QUT2023-1. The objective of this study was to demonstrate stability of the insert in successive generations
of event QCAV-4.

2.2 Materials and Methods

2.2.1 DNA extraction

Fresh (0.1 g) ground leaf tissue was resuspended in 0.7 mL of extraction buffer (100 mM Tris-HCI, pH 8.0;
50 mM EDTA; 1.4 M NaCl; 80 mM Na,S0s; 2% PVP-10; and 2% cetyltrimethylammonium bromide).
Samples were incubated at 65°C for 30 min before mixing with an equal volume of
chloroform:isoamylalcohol (24:1) and the mixture centrifuged at 18,000 xg for 5 min. The supernatant
was mixed with an equal volume of isopropanol and incubated at room temperature for 5 min. Nucleic
acids were pelleted by centrifugation as described above and the pellets washed with 70% ethanol, air
dried, and resuspended in 100 L of sterile distilled water.

2.2.2 Restriction endonuclease digestion

Samples of genomic DNA (5 pg) were digested overnight with 20 U of restriction enzyme Hindlll (Cat. #
R3104L, New England Biolabs) at 37°C. A further 20 U of Hindlll was added and the digestion was
continued for an additional hour. The digested DNA was precipitated by adding (per 100 pL volume), 10
uL 125 mM EDTA (pH 8.0), 10 pL 3M sodium acetate and 300 pL ethanol followed by incubation at room
temperature (30 min) and centrifugation (21,000 xg, 30 min). The DNA pellet was washed with 70%
ethanol, air-dried, and dissolved in 30 uL of sterile distilled water.

2.2.3 Electrophoretic separation and Southern blotting

Digested genomic DNA plus gel loading dye (Cat. #B7024S, New England Biolabs) was loaded onto a 0.8%
agarose gel in 1x Tris-acetate-EDTA (TAE) buffer and electrophoresed at 40 V until the dye front reached
the bottom of the gel. The DNA was depurinated by incubating the gel in 0.25 M HCI, followed by rinsing
in water and DNA denaturation by incubating the gel in 0.5 M NaOH and 1.5 M NaCl for 30 min and rinsing
again in water. The gel was then neutralised by submerging in neutralisation solution (0.5 M Tris-HCL, 1.5
M NaCl and 0.5 M EDTA, pH 7.5) and incubated with gentle agitation for 30 min, and the DNA transferred
from the gel to a nylon membrane (Cat. #11417240001, Roche), rinsed twice in saline sodium citrate (SSC)
for 2 min, and UV crosslinked. The nylon membrane was transferred to a hybridisation bottle with 20 mL
of DIG Easy Hyb solution (Cat. #11603558001, Roche) and pre-hybridised at 42°C for 1 h.

2.2.4 DNA probe labelling and Southern blot hybridisation
The MamRGA2-specific probe was amplified by PCR using Tag DNA polymerase (Cat. #M712C, Promega)
in reaction mixes containing the appropriate primers (Table SR2-1), 2 ng of plasmid template and DIG PCR
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labelling mix (Cat. #11277065910, Roche). For hybridisation, 20 mL of freshly pre-heated (65°C)
hybridisation buffer containing denatured DIG-labelled probe was added to the drained hybridisation
bottle containing the membrane blot and hybridised overnight at 42°C. The membrane was washed and
placed in blocking solution (3% skim milk powder in maleic acid buffer, 0.1 M maleic acid, 0.15 M Nacl,
pH 7.5) for 1 h before incubation with anti-digoxigenin-AP (Cat. #11093274910, Roche), 1:20,000 in
blocking solution for 30 min. Detection was achieved using CDP-Star (Cat. #11685627001, Roche), as per
the manufacturer’s instructions. Membranes were visualised using chemiluminescence on a ChemiDoc
MP Imaging system (BioRad).

Table SR2-1. Primers used to amplify the MamRGA2 probe

Primer name Sequence (5’ 2 3’)
RGA2-probe-F2 ATGGCTGGTGTCACATCACAGG
RGA2-probe-R2 GAACAACAGGAACCGCCCCATC

2.3 Results

Domesticated bananas are vegetatively propagated and, as such, the progeny from a parent plant is
essentially genetically identical to each other and the parent plant. Bananas are also a perennial crop.
When a banana is planted, the plant crop grows from meristematic tissue at the basal corm. After the
development and maturity of a bunch on the plant crop, the plant crop pseudostem dies and another new
pseudostem, known as the first ratoon, grows from a different meristem on the basal corm. This process
can be repeated through numerous ratoons, and commercially through more than 10 ratoons before
replanting (OGTR, 2023).

The stability of the insert in event QCAV-4 was investigated in several different “generations” of GM
banana plants using Southern blot analysis. The samples used for this analysis are shown in Table SR2-2
and Figure SR2-1. The first-generation samples are derived from plants maintained in tissue culture and
designated GN212-12 and 121-12. GN212-12 is a non-GM control plant derived from the banana cell line
(GN212-12) used to generate GM banana event QCAV-4, while sample 121-12 is the original mother plant
of event QCAV-4. Samples 20236, 20246 and 20265 represent three QCAV-4 plants (clones) in tissue
culture that were initiated from meristems of plants growing in the field under OGTR licence DIR107
(2012-2015). Samples 20236, 20265 and 20267 represent three QCAV-4 banana plants (clones) currently
growing in a field trial in the Northern Territory under OGTR licence DIR146. Samples were taken from
each of these three plants growing in three successive “generations”: the plant crop, first ratoon and
second ratoon. Leaf tissue was collected from the banana plants, genomic DNA extracted and digested
with the restriction enzyme Hindlll. Evidence of genetic stability was indicated based on consistent
banding patterns between the original QCAV-4 plants maintained in tissue culture and the three
successive generations of QCAV-4 plants in the field.

A simplified organisation of the insert in QCAV-4 is shown in Figure SR2-2A with the expected Hindlll
restriction digestion products indicated along with the fragment sizes and MamRGA2 probe hybridisation
specificity. Although wild-type Grand Nain bananas contain three endogenous RGA2 homologs (MaRGA2)
to which the MamRGA2 probe hybridises, these can be differentiated from MamRGA2 due to their unique
predicted Hindlll restriction fragment sizes of 3,453 bp, 3,337 bp and 3,313 bp.

As shown in Figure SR2-2B, the MamRGA2 probe hybridises to the three predicted Hindlll restriction

fragments of 8,751 bp, 5,169 bp and 4,952 bp in all QCAV-4 samples (lanes 2-14), as well as to undigested
pSAN3 (lane 15). Further, the presence of the endogenous homologs of RGA2 in Grand Nain bananas is
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shown by hybridisation of the probe to the expected fragment sizes of 3,453 bp, 3,337 bp and 3,313 bp
(the shorter two fragments co-migrate as a more intensely staining single band) in all banana samples.

The observation of consistent hybridisation patterns across each of the different banana “generations”
confirmed stable integration of the inserted DNA in event QCAV-4.

Table SR2-2. Sample information for generational stability analysis

Sample ID Sample Details Origin of sample
GN212-12 | Non-GM Grand Nain control

121-12 QCAV-4 original mother plant

20236 Tissue culture

20246 QCAV-4 (Ex-field trial 1 plants)

20265

20236

20265 QCAV-4 - Plant crop

20267

20236

20265 QCAV-4 - 1%t ratoon Field trial 2

20267

20236

20265 QCAV-4 - 2" ratoon

20267

2.4 Conclusions

Southern blot analysis demonstrated that the insert was stably inherited over five generations in event
QCAV-4.

2.5 Supporting documents

e No additional documents are provided with study report QUT2023-2.
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Assembly of plasmid pSAN3 and transfer into Agrobacterium tumefaciens strain AGL1.

I

Agrobacterium-mediated transformation of banana (Musa acuminata subgroup Cavendish cv Grand
Nain) embryogenic cell suspensions (ECS).

!

Selection of transformed banana cells and inhibition of Agrobacterium growth using media containing
kanamycin and timentin, respectively (3 months).

I

Proliferating banana tissue transferred to media containing kanamycin and timentin (3 months).

I

Putatively transformed banana embryos transferred to media containing kanamycin and timentin, and
plantlets derived from single embryos regenerated (3 months).

I

Banana plantlets transferred to rooting media (MS) containing kanamycin and timentin.

I

Leaf samples taken from plantlets and analysed using gene-specific PCR to identify plantlets containing
the pSAN3 insert and to confirm the absence of Agrobacterium.

!

Southern blot analysis to identify independently transformed banana lines followed by multiplication in
tissue-culture (TC). Molecular characterisation: QCAV-4 sample 121-12 (original mother plants).

I

TC plantlets transported to field trial location and acclimatised in a shadehouse for 3 months.

l

Field trial 1 (2012-2015) to assess resistance to Fusarium wilt TR4 and for preliminary assessment of
agronomic performance (10 plants per line). Identification of four promising MamRGA2 expressing lines.

I

Fresh cultures reinitiated in TC from the sucker meristems of all four promising lines identified in field
trial 1. All cultures maintained at QUT. Molecular characterisation: QCAV-4 samples from clones 20236,
20246, 20265 (Ex-field trial 1 plants).

Field trial 2 (2018-present). Thorough assessment of the most promising lines from field trial 1 (50 plants
per line) to further assess resistance to TR4 and agronomic performance. Molecular characterisation on
best lines to select final event (QCAV-4). Molecular characterisation: QCAV-4 samples from clones
20236, 20265, 20267 at plant crop, ratoon 1 and ratoon 2.

Figure SR2-1. Development process of banana event QCAV-4 and sample identification.

13



Centre for Agriculture and the Bioeconomy Event: QCAV-4

A Insert 26,849 bp
: ; ; i : i
I K MR R e | K D A e ) )
Probe Probe Probe
Hindlll fragment 8,751 bp HindlIl fragment 5,169 bp Hindlll fragment 4,952 bp
B M1 M2 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
23,130 bp - N © ExfieldTC PlantErop Ratoon 1 Ratoon 2 pSAN3
ﬁlﬁwm'm‘omr\mmr\wmr\
S A2 3 S Ee S8 88
£ N O O, 0 OO . O Q O
OHNNNNNNNNNNNN.
10,037 bp - .
9,416 bp s i — «— 8,751 bp
8,000 bp - §
6,557 bp "
6,000 bp
- —
-
5,000 bp :'z"’ ’: - il
.
.
4,351 bp -
4 > » e - 3
B s s =
: : .
% v
2,322 bp - .
2,027 bp - ‘
1,500 bp - .
1,000 bp -

Figure SR2-2. Stability of the T-DNA insert in event QCAV-4 demonstrated by Southern blot analysis. A. Simplified representation of the organisation of the insert in QCAV-4. The relevant
positions of Hindlll restriction sites as well as predicted Hindlll restriction fragments are shown (grey boxes) along with the hybridisation position of the chosen MamRGA2 DIG-labelled DNA
probe. B. Southern blot analysis of wild-type (GN212-12) and different generations of QCAV-4 (121-12, 20236, 20246, 20265 and 20267) plants. Genomic DNA from each sample was digested
with Hindlll and hybridised with the MamRGA2 probe. Red arrows indicate Hindlll DNA fragments originating from the insert while blue arrows indicate endogenous MaRGA?2 fragments. M1
= Bioline HyperLadder 1kb; M2 = Sigma-Aldrich DNA Molecular Weight Marker Il, DIG-labeled; pSAN3 = linearised plasmid pSAN3.
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QUT2023-3: Field performance of banana event QCAV-4

STUDY IDENTIFICATION
QUT2023-3

PERFORMING LABORATORY

I 2023

15



Centre for Agriculture and the Bioeconomy Event: QCAV-4

3.1 Introduction

Banana event QCAV-4 (QUT-QCAV4-6) was created by Agrobacterium tumefaciens-mediated
transformation of banana (Musa acuminata subgroup Cavendish cv Grand Nain) embryogenic cells with
plasmid pSAN3. This plasmid contains the neomycin phosphotransferase 1l (nptll) selectable marker gene
from the Tn5 transposon of Escherichia coli strain K12 and the MamRGA?2 disease resistance (R) gene from
the wild banana Musa acuminata ssp. malaccensis which confers resistance to the devastating banana
fungal pathogen Fusarium oxysporum f. sp. cubense tropical race 4 (TR4) (Dale et al., 2017).

The genetic modification resulting in banana event QCAV-4 was intended to confer resistance to TR4 and
was not expected to affect agronomic performance or phenotypic characteristics. To confirm that QCAV-
4 was otherwise agronomically equivalent to the parental Grand Nain control plants GN212-12, disease
incidence, yield and other agronomic characteristics were assessed from plants growing in two confined

field trial Y - S

3.2 Materials and Methods

3.2.1 Experimental design and maintenance

The field phase of this study was carried out in two confined field trials at a single location in the Northern
Territory with high TR4 disease pressure. The first field trial was conducted between 2012-2015, with the
experimental design, methodology and outcomes from the trial published in Dale et al. (2017). The second
field trial (2018-present; Figure SR3-1) tested a total of 300 plants which included event QCAV-4 as well as
three other events generated with the pSAN3 construct namely, events RGA2-2, RGA2-3 and RGA2-5. For
each event, 50 plants (replicates) were tested as well as 50 plants each of two types of non-transgenic
controls, one derived from the original cell line from which the events were generated (GN212-12) and a
conventional tissue culture control of the Cavendish cultivar Williams. The field trial design was based on
plots of 10 identical clones of each event randomised across four blocks. Because each block could only
accommodate 75 plants, two plots of events RGA2-2 and RGA2-5 were split into two smaller plots of 5
plants at the eastern end of the trial site. The field trial layout, which was generated in MusaBase
(https://musabasequt.sgn.cornell.edu/), is provided in Figure SR3-2.

3.2.2 General maintenance and data recording

Dual-row raised beds, with an inter-row spacing of 5.5 m, were prepared incorporating lime and/or
dolomite to achieve neutral pH. Prior to planting, a single superphosphate (SSP), potassium sulphate and
NPK mix was added as a granular preparation and was rotary hoed into the beds. Plants were established
at a spacing of 2.3 m. All plots were clearly identified using stake markers with individual identifiers for
every plant.

Following establishment, the fertiliser regime included bi-monthly application of NPK (12%/5.2%/14% in
granular form) and potassium sulphate (granular), alternating fortnightly applications of either potassium
nitrate or calcium nitrate (fertigation) as well as monthly zinc, boron, manganese and copper fertigation.
The levels of nutrient supplementation were adjusted in conjunction with leaf and soil analysis. Additional
non-routine fertiliser applications included foliar sprays as required.

Weed control was achieved by regular spraying with Paraquat/Diquat (2.4 L/ha) or Glufosinate-ammonium
(1 L/ha) until a closed canopy was achieved, then only when needed to reduce weeds on beds. Weed
control between the rows was maintained by regular slashing of the inter-row spaces. For control of foliar
diseases and insect pests, regular applications of fungicides/pesticides (Mancozeb (4 kg/ha); Chlorothalonil
(2 L/ha)) was also carried out either by misting or helicopter.

Control of excess suckers was done manually by regular de-suckering with a knife. All suckers from the
initial (“plant”) crop were killed until the plants were 4-5 months old. At that point, the most appropriate
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Field trial site (DIR146)

Planting location 4

GPS coordinates:
A:12°33'17,5"S; 131°15'25.1"E
B:12°33'17.5"S; 131"15'32 5"¢

Figure SR3-1. Aerial views of the DIR146 field trial site ||| |l
I 1< boxed area on the left panel shows the area planted corresponding to the field trial

layout presented in Figure SR3-2. The boxed area on the right panel shows the entire field trial area
approved under OGTR licence DIR146.

QUT

the university
for the real world
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Shadehouse End Plot color
Planting1-21-03-2018 Non-GM control cv Grand Nain (GN212-12)
BLOCK 1 BLOCK 2 BLOCK 3 BLOCK 4 RGA2-2
20141 20243 20131 Williams 10 RGA2-3
20142 20242 20132 Williams 9 RGA2-4
20143 20241 20133 Williams 8 RGA2-5
20144 20237 20134 Williams 7 Non-GM control cv. Williams
20148 20236 20135 Williams 6
20149 20235 20136 Williams 5
20150 20234 20137 Williams 4
20151 20233 20138 Williams 3
20152 20232 20139 Williams 2
20153 20231 20140 Williams 1
20267 20077 20314 20313
20268 20076 20315 20312
20269 20075 20316 20311
20270 20074 20317 20310
20271 20073 20321 20309
20272 20072 20322 20308
20273 20071 20323 20307
20278 20070 20324 20306
20275 20069 20325 20305
20276 20068 20326 20304
20048 20216 20154 20253
20049 20215 20155 20252
20050 20214 20156 20251
20051 20213 20167 20250
20052 20212 20158 20249
20053 20211 20159 20248
20098 20210 20160 20247
20055 20209 20161 20246
20056 20208 20162 20245
20057 20207 20163 20244
20291 20206 20168 20117
20292 20205 20169 20116
20293 20219 20170 20145
20294 20203 20171 20114
20295 20202 20172 20113
20296 20201 20173 20112
20297 20345 20174 20111
20301 20344 20175 20110
20302 20343 20176 20109
20303 20341 20177 20108
20254 20067 20327 20200
20255 20066 20328 20185
20256 20065 20329 20198
20257 20064 20330 20197
20261 20063 20331 20346
20262 20062 20332 20195
20263 20061 20333 20194
20264 20060 20334 20193
20265 20059 20335 20192
20266 20058 20336 20191
20178 20097 20078 20230
20179 20096 20079 20229
20180 20095 20080 20228
20181 20094 20081 20227
20182 20093 20082 20226
20183 20092 20083 20225
20184 20091 20084 20224
20188 20090 20085 20223
20189 20089 20086 20222
20190 20088 20087 20221
Williams 21 | Williams 50 | Williams 11 | Williams 40
Williams 22 | Williams 49 | Williams 12 | Williams 39
Williams 23 | Williams 48 | Williams 13 | Williams 38
Williams 24 | Williams 47 | Williams 14 | Williams 37
Williams 25 | Williams 46 | Williams 15 | Williams 36
Williams 26 | Williams 45 | Williams 16 | Williams 35
Williams 27 | Williams 44 | Williams 17 | Williams 34
Williams 28 | Williams 43 | Williams 18 | Williams 33
Williams 29 | Williams 42 | Williams 19 | Williams 32
Williams 30 | Williams 41 | Williams 20 | Williams 31
20281 20290 20118 20130
20282 20289 20119 20129
20283 20288 20120 20128
20284 20287 20121 20124
20285 20286 20122 20123

Figure SR3-2. Field trial 2 (DIR146) layout.

Event: QCAV-4
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sucker for the 1%t ratoon plant was selected. De-suckering was then done at intervals of 5-6 weeks. Manual
de-leafing for control of foliar diseases was also done on a regular basis. Plants were inspected weekly for
bunch emergence and covering of bunches with reflective plastic was done to protect fruit and exclude
frugivores. Bunch harvesting was also carried out on a weekly basis at maturity. Plants were irrigated daily
via a micro-irrigation system unless sufficient rainfall had occurred. The irrigation schedule was adjusted
monthly depending on the forecast weather conditions.

3.2.3 Agronomic parameters

Bunch weight and cycle time were examined over five generations (plant crop and four ratoons) in trial 2
for all events in the trial. Bunch weight was determined by removing the entire bunch at the base of the
peduncle and weighing using a scale attached to an off-road vehicle. Cycle time was defined as the period
from planting to harvest in the case of the plant crop, and the time between harvests for all subsequent
(ratoon) generations and expressed in days. Yield calculations were made based on a conservative industry
standard of 1670 plants/ha.

3.2.4 Statistical analysis
Statistical analysis (independent samples t-Test) was done on SPSS® Statistics Version 27 (IBM®) and
significant differences with the non-GM control reported at p<0.05.

3.3 Results

3.3.1 Agronomic parameters

Two of the most important agronomic traits for banana production are bunch weight and cycle time.
During the second field trial of QCAV-4 plants under licence DIR146, these two traits were examined over
five generations (plant crop and four ratoons) for all events including QCAV-4 and the non-GM control line
GN212-12 from which event QCAV-4 is derived. The raw data collected is presented in Figures SR3-4 and
SR3-5 in section 3.5 of this document.

The average bunch weight in event QCAV-4 fitted well within the range of the non-GM control plants
across all the five plant generations (Table SR3-1). However, when directly compared to the non-GM
control plants, QCAV-4 had a significant (p<0.001) reduction in average bunch weight during the first two
plant generations (plant crop and ratoon 1) (Table SR3-1). A slight reduction in productivity has commonly
been observed in GM events following their initial establishment in the field and is therefore very unlikely
to be the result of the expression of the MamRGA2 transgene. Indeed, banana plants generated through
biotechnology such as QCAV-4, unlike their non-GM counterparts, experience a physiologically and
metabolically challenging tissue culture process which starts with the transformation of embryogenic cells
using a plant pathogen (Agrobacterium tumefaciens). These cells then undergo a lengthy process of
selection using antibiotics, regeneration, multiplication and rooting before being acclimatised to the
natural environment in a shadehouse and subsequently planted into the field. Our data indicates that it
took QCAV-4 three generations in the field to achieve comparable bunch weights to the non-GM control
plants. Indeed, by ratoon 2 (generation 3), the average bunch weight obtained from QCAV-4 plants was
marginally higher (p= 0.743) than that of the non-GM control plants while in ratoons 3 and 4 (generations
4 and 5), there were no significant differences in the average bunch weights obtained from QCAV-4 and
non-GM control plants.

The ability of QCAV-4 to sustain a competitive performance under high TR4 incidence gives it a tremendous
advantage over its non-GM counterpart. Indeed, a better measure of plant performance is to calculate its
yielding capacity in a specified area. Yield comparisons between QCAV-4 and the non-GM control from
field trial 2 are presented in Table SR3-2. Except for the plant crop, QCAV-4 outperformed its non-GM
counterpart in all generations, with yield exceeding the non-GM controls by more than 50% in the 4t
ratoon. This data clearly demonstrates that QCAV-4 can sustain the extreme disease pressure imposed by
TR4 while maintaining an industry competitive yield performance. Although many factors determine yield
from a banana plantation (including environmental conditions, agronomic practices, cultivar and ratooning
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management), the average yield in Australia (of which the Cavendish banana accounts for around 95%)
ranges from 20 to 30 t/ha (OGTR, 2023; Holligan et al., 2017)

From a banana farmers’ perspective, a short cycle time is a preferred agronomical trait as it allows more
harvests per unit of time and a faster return on investment. Cycle time is defined as the period from
planting to harvest in the case of the plant crop, and the time between harvests for all subsequent (ratoon)
generations. When comparing the cycle time between non-GM control and QCAV-4 plants, no distinct
trend was observed (Table SR3-1). QCAV-4 had a slightly longer cycle time at plant crop (p= 0.106) and
ratoon 2 (p= 0.959) although that difference was not significant. However, its cycle time was significantly
shorter than the non-GM controls by approximately 6 and 15% in ratoon 1 (p<0.05) and ratoon 3 (p<0.01),
respectively, while the ~9% reduction in cycle time in ratoon 4 was not significant (p= 0.119) (Table SR3-
1).

In addition to yield and cycle time, agronomic characteristics such as plant height and girth were also
recorded from plants bearing fruit in ratoons 6 and 7 (Table SR3-3). The raw data collected is also
presented in Figure SR3-6 in section 3.5. Measurements between plants were standardised to the same
developmental stage by only assessing plants with bunches (which reduced the number of plants available
for assessment). Further, the high incidence of TR4 in the non-GM control plants limited data collection to
10 non-GM plants compared to 30 QCAV-4 plants. Statistical analysis revealed no significant differences
between non-GM and QCAV-4 plants. In addition to plant height and girth, as a component of the US Plant
Patent application for QCAV-4 (Patent No: PP34,398 P3), a broad array of botanical descriptors was
recorded from the 5t generation (ratoon 4) of plants which showed that, in the absence of disease
pressure, QCAV-4 appeared to be phenotypically identical to its non-GM counterpart (Tables SR3-7 and
SR3-8 in section 3.5).

Based upon the results from two confined field trials in Australia over a period of eight years, expression
of the MamRGAZ2 transgene in event QCAV-4 did not result in any unintended phenotypic or morphological
effects that would preclude its cultivation.

3.3.2 Field performance of event QCAV-4

Event QCAV-4 (formerly referred to as a line of RGC2 in OGTR licence DIR107, a line of RGA2 in OGTR
licence DIR146 and as RGA2-4 in Dale et al., (2017)) has been evaluated for resistance to TR4 in two OGTR-
approved field trials conducted in Australia. The first trial was conducted from 2012-2015 (DIR107 issued
in 2011) while the second trial commenced in 2018 and is ongoing (DIR146 issued in 2016). Both trials
were conducted on a commercial banana farm in the Northern Territory with high TR4 disease pressure.

The first field trial included 10 replicates each of five independently transformed MamRGA2-expressing
lines (QCAV-4 and four additional lines) as well as several non-GM control cultivars (Dale et al., 2017).
Plants were assessed for TR4 infection during the 3-year duration of the trial by the presence of typical
disease symptoms and by a combination of fungal isolation and PCR-based assays. By the end of the trial,
87.5% of the non-GM Grand Nain control plants were either dead or infected by TR4. In contrast, the
infection rate in the five transgenic MamRGA?Z2 lines after 3 years ranged from 0-67% with QCAV-4 showing
a 20% infection rate.

To investigate the basis of the resistance, quantitative RT-PCR (qRT-PCR) was used to assess the levels of
transgene expression. Using primers that specifically amplified MamRGA2 RNA, a strong correlation was
observed between MamRGA2 RNA expression and the degree of TR4 protection. Using primers that would
amplify both MamRGA2 RNA and endogenous MaRGA2 RNA, the most resistant line was again the highest
expressor of RGA2 RNA (MamRGA2 + endogenous MaRGAZ2) whereas the other three lines that were TR4
resistant also showed moderate to high levels of RGA2 RNA expression (MamRGA2 + endogenous
MaRGA2). In contrast, the most susceptible transgenic MamRGA2 line had the lowest expression levels of
RGA2 (MamRGA2 + endogenous MaRGA2). The results of this field trial have been published in Nature
Communications (Dale et al., 2017).
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Table SR3-1. Bunch weight and cycle time in non-GM control and QCAV-4 plants

Event: QCAV-4

Harvest | Plant crop I Ratoon 1 | Ratoon 2 Ratoon 3 Ratoon 4
Bunch weight (kg)
Genotype | Average * SD Range Average * SD Range Average * SD Range Average * SD Range Average  SD Range
non-GM 33.1+4.7 18.5-42.0 29.9+5.7 9.6-40.3 31.5+8.8 10.0-49.8 29.8+8.0 17.5-45.5 35.7+5.4 27.5-45.5
n 46 37 32 25 15
QCAV-4 | 28.1+4.3*** | 15.8-39.4 | 243 +5.1*** | 13.5-36.2 31.7+6.0 I 15.0-42.3 28.6+4.6 14.0 - 40.5 34.8+3.8 25.5-42.0
n 50 49 42 45 34
Cycle time (days)
Genotype | Average * SD Range Average  SD Range Average * SD Range Average + SD Range Average * SD Range
non-GM 327.3+11.0 317 - 362 2124 +£22.5 169 - 270 206.1+13.1 183 -224 206.2 + 38.2 156 - 273 213.5+33.9 147 - 257
n 46 36 28 18 13
QCAV-4 331.1+13.6 | 317-372 199.2 + 27.0* I 134 -277 207.3+15.2 | 179-249 | 1749+ 27.3** | 141 - 275 193.6 + 39.5 | 104 - 306
n 50 49 42 40 31

Independent samples t-Test, significant differences with the non-GM control asserted at 95%*, 99%**and 99.9%***.
Values in bold extend outside the range of the non-GM control dataset.
n = biological replicates. SD = standard deviation.

Table SR3-2. Yield comparisons between non-GM and QCAV-4 plants

Yield (t/ha)

Genotype Plant crop Ratoon 1 Ratoon 2 Ratoon 3 Ratoon 4
non-GM 51 37 34 25 18
QCAV-4 47 40 44 43 40

Yield calculated based on 1670 plants per hectare.
Table SR3-3. Plant girth and height in non-GM and QCAV-4 plants
Plant girth (mm) Plant height (mm)
Genotype n
Average * SD Range Average * SD Range

non-GM 10 774 £ 94 650 - 880 2,546 +173 2,350- 2,810

QCAV-4 30 157:£ 53 660 - 870 2,615+ 127 2,280 - 2,840

Data collected from a mixture of plants harbouring bunches from either ratoon 6 or 7.
Values in bold extend outside the range of the non-GM control dataset.
n = biological replicates. SD = standard deviation.
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In the second (ongoing) field trial, 50 replicates of QCAV-4 and the three additional promising MamRGA2
lines identified in field trial 1, in addition to 50 non-GM control banana plants, are currently being assessed
for TR4 resistance. The presence of TR4 in plants showing typical disease symptoms is confirmed using
PCR-based assays. The disease incidence in the QCAV-4 plants after five generations (plant crop and four
ratoons) was 2% whereas 66% of non-GM control plants were infected (Figure SR3-3).

These results provide strong evidence, based on the differing levels of expression of the transgene across
five different transgenic lines and controls, that MamRGA2 is providing resistance to TR4 in event QCAV-
4 and that the phenotype trait was stable and inherited across multiple generations.

Field trial 2
Cumulative percent infection

—&_non-GM control —2—QCAV-4

100
90
80
70
60
50

40

Percent (%)

30

20

10 6

2

0 0 0

0 o ° ° ° —®

Plant crop Ratoon 1 Ratoon 2 Ratoon 3 Ratoon 4

Crop

Figure SR3-3. Progression of TR4 infection in non-GM control plants and QCAV-4 over 5 crop cycles.

3.4 Conclusions

The resistance of QCAV-4 to TR4 was evaluated in two OGTR-approved field trials from 2012-2015
(DIR107) and from 2018-present (DIR146). Both trials were conducted in the Northern Territory on a
commercial banana farm with high TR4 disease pressure. In both trials, the disease incidence in QCAV-4
plants was significantly lower than the non-genetically modified (GM) Grand Nain control plants. Further,
except for TR4 resistance, both QCAV-4 plants and fruit were agronomically and phenotypically
indistinguishable from the non-GM Grand Nain control plants and fruit.

3.5 Supporting documents

e Tables SR3-4 to SR3-8 below and associated Excel files supporting documents SD1 to SD3.
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Table SR3-4. Bunch weight and cycle time from non-GM GN212-12 plants

Event: QCAV-4

Genotype | Plant ID Bunch weight (kg) Cycle 1 (days) | Cycle 2 (days) | Cycle 3 (days) | Cycle 4 (days) | Cycle 5 (days)
Plant crop | Ratoon 1 | Ratoon 2 | Ratoon 3 | Ratoon 4 Plant crop Ratoon 1 Ratoon 2 Ratoon 3 Ratoon 4
GN212-12 | 20048 32.8 299 380 337 224 183
GN212-12 | 20049 38.8 310 344
GN212-12 | 20050 30.9 344
GN212-12 | 20051 33.2 220 498 337 169 222
GN212-12 | 20052 34.2 388 337 238
GN212-12 | 20053 31.1 337
GN212-12 | 20055 200
GN212-12 | 20056 30.2 330
GN212-12 | 20057 39.0 205 180 190 395 337 193 205 198 252
GN212-12 | 20098
GN212-12 | 20068 235 310 175
GN212-12 | 20069 32.9 25.7 423 405 455 317 189 213 157 204
GN212-12 | 20070 32.2 299 348 317 213 214
GN212-12 | 20071 33.3 323
GN212-12 | 20072 31.6 262 330 190
GN212-12 | 20073 30.5 323
GN212-12 | 20074 31.2 32.6 175 323 207
GN212-12 | 20075 25.4 25.7 255 22.7 323 183 222 156
GN212-12 | 20076 26.4 28.4 250 323 238
GN212-12 | 20077 29.0 288 293 330 385 337 224 183 175 199
GN212-12 | 20058 32.9 28.6 317 196
GN212-12 | 20059 40.3 368 410 317 196 206
GN212-12 | 20060 35.8 317
GN212-12 | 20061 27.0 215 317
GN212-12 | 20062 36.8 325 300 305 317 213 198
GN212-12 | 20063 32.6 29.4 300 180 323 197 199 172
GN212-12 | 20064 33.1 100 317
GN212-12 | 20065 40.1 340 225 317 189 203
GN212-12 | 20066 240 240
GN212-12 | 20067 27.4 28.6 290 317 196 215
GN212-12 | 20088 27.6 22.7 260 325 337 224 204 266
GN212-12 | 20089 34.3 330 390 317 213 220
GN212-12 | 20090 33.7 319 360 355 420 323 197 224 175 199
GN212-12 | 20091 28.2 305 305 250 313 317 189 222 198 257
GN212-12 | 20092 18.5 9.6 220 370 337 270 229
GN212-12 | 20093 35.0 31.1 390 290 317 196 215 205
GN212-12 | 20094 37.4 37.6 485 398 323 207 214 175
GN212-12 | 20095 42.0 385 317
GN212-12 | 20096 34.3 340 323 207
GN212-12 | 20097 41.7 323 185 323 217 210
GN212-12 | 20078 38.0 32.7 320 375 425 323 238 183 182 190
GN212-12 | 20079 35.0 303 280 360 295 323 252 190 251 225
GN212-12 | 20080 37.0 34.1 365 275 337 211 196 203
GN212-12 | 20081 30.6 32.7 270 335 323 238 218
GN212-12 | 20082 32.0 330 390 330 375 344 217 197 266 245
GN212-12 | 20083 38.9 403 370 455 355 206 189 197
GN212-12 | 20084 32.1 27.6 300 330 320 330 190 224 238 256
GN212-12 | 20085 32.6 338 320 340 323 238 197 224
GN212-12 | 20086 27.8 25.7 255 210 275 323 238 204 273 147
GN212-12 | 20087 37.0 298 410 380 362 245 198
Average 33.1 299 315 298 35.7 327.3 212.4 206.1 206 2 213.5
SD 4.7 5.7 8.8 8.0 5.4 110 225 13.1 38.2 33.9

SD = standard deviation.
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Table SR3-5. Bunch weight and cycle time from QCAV-4 plants

Event: QCAV-4

Genotype | Plant ID Bunch weight (kg) Cycle 1 (days) | Cycle 2 (days) | Cycle 3 (days) | Cycle 4 (days) | Cycle 5 (days)
Plant crop | Ratoon 1 | Ratoon 2 | Ratoon 3 | Ratoon 4 Plant crop Ratoon 1 Ratoon 2 Ratoon 3 Ratoon 4
QCAV-4 20267 27.8 190 210 305 335 330 277 179 161 193
QCAV-4 20268 27.5 140 22.7 300 344 204 214
QCAV-4 20269 24.3 248 28.7 330 350 355 206 183 161 178
QCAV-4 20270 26.6 233 200 315 362 213 204 275
QCAV-4 20271 32.7 275 338 360 355 193 178
QCAV-4 20272 28.0 259 423 285 320 344 176 199 157 207
QCAV-4 20273 31.4 20.7 305 255 290 330 231 189 189 186
QCAV-4 20275 31.6 219 410 355 372 134 238
QCAV-4 20276 29.2 285 342 335 360 344 186 214 161 192
QCAV-4 20278 36.7 255 32.7 280 325 344 186 198 169 193
QCAV-4 20254 32.1 20.6 250 22.7 305 330 245 197 182 210
QCAV-4 20255 24.6 135 337 193
QCAV-4 20256 28.6 148 330 277
QCAV-4 20257 21.3 13.6 140 323 225
QCAV-4 20261 30.8 16.6 295 27.1 400 323 207 220 141 175
QCAV-4 20262 30.1 233 360 28.7 330 183 215 156
QCAV-4 20263 39.4 245 375 295 355 175 214 161
QCAV-4 20264 34.4 290 343 420 330 200 198
QCAV-4 20265 31.7 288 365 305 370 330 210 188 169 219
QCAV-4 20266 35.0 250 378 405 390 337 193 198 156 151
QCAV-4 20231 24.7 24.1 285 330 210 204 161
QCAV-4 20232 25.6 248 340 275 330 190 208 156
QCAV-4 20233 26.0 212 245 280 330 231 161
QCAV-4 20234 25.3 24.7 325 345 330 176 244 169
QCAV-4 20235 25.8 252 270 210 330 218 196 175
QCAV-4 20236 27.3 269 325 255 330 218 196 175
QCAV-4 20237 23.6 245 310 245 350 323 217 179 165 182
QCAV-4 20241 21.7 20.6 400 285 335 317 189 213 150 204
QCAV-4 20242 25.4 24.1 255 362 405 317 189 203 167 183
QCAV-4 20243 20.6 178 350 300 310 355 151 213 143 140
QCAV-4 20244 24.4 19.7 240 260 390 344 217 197 181 216
QCAV-4 20245 26.2 345 338 348 330 168 211 182
QCAV-4 20246 27.3 270 270 250 370 330 183 215 211 201
QCAV-4 20247 28.7 31.1 360 225 317 189 213 165
QCAV-4 20248 28.3 28 3 345 278 370 317 189 222 163 225
QCAV-4 20249 27.2 243 312 28.1 300 317 189 203 153 176
QCAV-4 20250 30.1 325 380 335 390 317 203 199 165 104
QCAV-4 20251 29.9 320 333 375 317 160 306
QCAV-4 20252 28.4 265 283 300 360 323 175 221 165 199
QCAV-4 20253 15.8 278 285 255 255 317 196 196 153 192
QCAV-4 20221 28.9 229 150 235 323 207 249 245
QCAV-4 20222 20.5 273 320 318 344 204 210 196
QCAV-4 20223 27.4 260 390 285 390 317 181 221 178 281
QCAV-4 20224 30.6 25.6 370 300 360 317 181 221 165 206
QCAV-4 20225 33.1 210 220 313 340 317 244 197 224 108
QCAV-4 20226 31.7 362 300 270 317 203 208 211
QCAV-4 20227 29.0 20.1 270 265 350 323 197 208 211 216
QCAV-4 20228 32.9 302 360 370 317 189 213
QCAV-4 20229 26.3 239 340 315 320 323 183 213 165 206
QCAV-4 20230 28.0 330 290 335 330 165 199
Average 28.1 243 31.7 28.6 348 331.1 199.2 207 3 1749 193.6
SD 4.3 5.1 6.0 4.6 3.8 13.6 270 15.2 27.3 39.5

SD = standard deviation.
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Table SR3-6. Plant girth and height comparison between non-GM GN212-12 and QCAV-4 plants

non-GM GN212-12 plants \
Plant ID Girth (mm) Height (mm)
20052 675 2,350
20064 650 2,370
20068 660 2,370
20072 870 2,810
20074 870 2,630
20075 800 2,520
20083 880 2,810
20086 695 2,430
20091 805 2,640
20093 830 2,530
Average 774 2,546
SD 94 173
QCAV-4 plants \
Plant ID Girth (mm) Height (mm)
20221 680 2,280
20222 700 2,570
20223 760 2,450
20224 770 2,680
20225 720 2,450
20227 870 2,630
20228 780 2,510
20229 740 2,680
20230 810 2,830
20233 750 2,620
20235 690 2,550
20237 740 2,540
20242 795 2,555
20245 660 2,490
20248 830 2,840
20249 840 2,820
20250 770 2,780
20252 700 2,670
20253 830 2,660
20254 730 2,600
20264 810 2,690
20265 720 2,580
20268 740 2,490
20269 750 2,580
20271 710 2,610
20272 690 2,540
20273 830 2,770
20275 750 2,550
20276 750 2,730
20278 780 2,690
Average 757 2,615
SD 53 127

Data collected from either ratoon 6 or 7 based on availability.

SD = Standard deviation.

Event: QCAV-4
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Table SR3-7. Plant botanical descriptors comparison between non-GN212-12 and QCAV-4 plant

Comparison of *QCAV-4’ to parent ‘Cavendish Grand Nain'*

leaf sheaths

Pseudostem: tapering
Pseudostern: colour
Pseudostem: anthocyanin
colouration

Pseudostem: colour of inner
side of basal sheath

Plant: compactness of crown
Plant: growth habit

Petiole: attitude of wings at base
Leaf blade: colour of midrib on
lower side

Leaf blade: shape of base
Leaf blade: waxiness on lower
side

Leaf blade: width

Leaf blade: glossiness of upper
side

Peduncle: diameter

Peduncle: pubescence
Peduncle: curvature

Bunch: length

Bunch: shape

Bunch: attitude of fruits

Bunch: compactness

Bunch: number of hands
Rachis: attitude of male part
Rachis: prominence of scars
Rachis: persistence of bracts
Rachis: persistence of
hermaphrodite flowers

Fruit: colour of peel (before
maturity)

Fruit: persistence of floral organs
Male inflorescence: persistence
Male inflorescence: shape
Male inflorescence: opening
of bracts

Bract: colour of inner side
Bract: shape of apex

absent or weak

purple
medium to strong

purple

compact
drooping

curved outwards
green

both sides acute
medium

broad
absent

large

present
medium to strong
long
cylindrical
moderately
turned up
medium

many

vertical

weak

absent or weak
present

greenish yellow
(RHS 141C)
present

present

narrow ovate
closed or slightly
open

orange red

broad acute

‘Cavendish
Organ/Plant Part: Context ‘QCAV-4’ Grand Nain’
Ploidy: triploid triploid
Pseudostern: overlapping of weak weak

absent or weak

purple
medium

purple

compact
drooping

curved outwards
green

both sides acute
weak to medium

broad
absent

large

present
medium to strong
long
cylindrical
moderately
turned up
medium

many

vertical

weak

absent or weak
present

greenish yellow
(RHS 141C)
present

present

* narrow ovate

closed or slightly
open

orange red

broad acute

*For most characteristics, 4-5 individual plants were asscssed.

US Plant Patent No: PP34,398 P3.

QuT

the university
for the real world

Event: QCAV-4
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Table SR3-8. QCAV-4 fruit characteristics measurements as part of US Plant Patent No: PP34,398 P3

Bunch characteristics

Fruit characteristics

SD = Standard deviation.

Plant ID Length (cm) [ Diameter (cm) | Number of hands | Length (cm) | Width (cm) [ Pedicel length (cm) | Peel thickness (mm)
20221 88.3 122.6 11.0 16.0 3.5 2.8 3.8
20223 72.0 123.0 8.0 14.6 3.2 3.4 4.1
20229 83.0 127.0 10.0 14.4 3.4 2.9 3.2
20231 75.0 113.0 10.0 14.2 3.4 3.0 3.2
20241 72.0 120.0 10.0 13.6 3.4 3.2 3.3
20242 77.5 110.0 10.0 14.0 3.5 2.6 3.0
20247 76.0 132.0 10.0 13.8 3.3 3.4 3.5
20248 82.0 142.0 10.0 15.4 3.9 3.3 3.5
20251 88.0 122.5 11.0 15.4 3.3 3.3 3.7
20255 59.0 118.0 8.0 13.7 3.4 2.2 3.2
20257 88.5 122.3 10.0 14.5 3.6 2.5 4.0
20263 83.0 128.0 10.0 13.8 3.3 3.2 4.5
20268 80.0 146.0 9.0 15.5 3.7 3.2 3.1
20269 88.5 126.0 11.0 14.0 3.4 3.8 3.2
20273 84.0 120.0 11.0 13.0 2.8 3.1 2.7

Average *SD (n=15)| 79.8 +8.2 124.8 + 9.6 9.9+1.0 144+08 | 3.4+0.2 3.1+x04 3.5+0.5
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4.1 Introduction

Banana event QCAV-4 (QUT-QCAV4-6) was created by Agrobacterium tumefaciens-mediated
transformation of banana (Musa acuminata subgroup Cavendish cv Grand Nain) embryogenic cells with
plasmid pSAN3. This plasmid contains the neomycin phosphotransferase |l (nptll) selectable marker gene
from the Tn5 transposon of Escherichia coli strain K12 and the MamRGA2 disease resistance (R) gene from
the wild banana Musa acuminata ssp. malaccensis which confers resistance to the devastating banana
fungal pathogen Fusarium oxysporum f. sp. cubense tropical race 4 (TR4) (Dale et al., 2017).

To estimate potential human and environmental exposure to the MamRGA2 and neomycin
phosphotransferase Il (NPTII) proteins expressed in QCAV-4, the concentrations of these proteins in edible
parts of the plant was determined by a combination of techniques including Western blot analysis,
densitometry and quantitative enzyme-linked immunosorbent assay (ELISA).

4.2 Materials and Methods

4.2.1 Protein standards

The NPTII protein standard was obtained from Agdia (Cat. #LST 73000) while the MamRGA2 protein was
expressed and semi-purified “in house” using the pET28a(+) expression system (Cat.#69864, Novagen,
Merck) and the expression host E. coli Rosetta 2 (DE3) (Cat. #71397, Novagen, Merck). The
characterisation and equivalence of the MamRGA2 protein derived from this E. coli expression system to
MamRGA2 expressed in banana event QCAV-4 are detailed in study report QUT2023-8.

4.2.2 Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and Western blot
analysis

For SDS-PAGE, 4-20% Mini-PROTEAN TGX Precast Protein gels (Cat. #4561095, Bio-Rad) were used
followed by staining with Coomassie brilliant blue R-250 (Cat. #0472-25G, Amresco). Gels were de-stained
in a solution 10% acetic acid and 50% methanol for 2-3 h followed by deionised water for 1-2 h and imaged
on a Chemidoc MP imaging system (Bio-Rad). An estimate of the molecular weight was determined
relative to the Colour Protein Standard markers, Broad Range (11-245 kDa or 10-250 kDa) (Cat. #P7712S,
P7719S, New England Biolabs) included on all gels.

For Western immunoblot analysis, duplicate gels were used, and proteins transferred to nitrocellulose
membrane (Cat. #1704158, Bio-Rad), blocked in 3% bovine serum albumin (BSA)/Tris-buffered saline with
Tween® 20 (TBST) for 1 h prior to incubation with 1:1,000 diluted (in 3% BSA/TBST) primary antibodies for
1 h. The primary mouse anti-NPTIl antibody was sourced from the NPTII quantification ELISA kit (Cat. #PSP
73000, Agdia). Since antibodies against MamRGA2 are not commercially available, a primary mouse anti-
MamRGA2 monoclonal antibody designated 17F07 was custom made by Maine Biotechnology Services
(MBS, BBI Solutions) and supplied at a concentration of 0.7 mg/mL. For details regarding the manufacture
of 17F07, refer to study report QUT2023-8. Incubation for 1 h with 1:5,000 diluted (in 3% BSA/TBST) goat-
anti-mouse IgG-HRP (Cat. #62-6520, ThermoFisher), was used for secondary detection.
Chemiluminescence was visualised using the Clarity™ Western ECL Substrate (Cat. #170-5060, Bio-Rad)
and imaged on the Chemidoc MP imaging system (Bio-Rad) at various durations of exposure.

4.2.3 Estimation of MamRGA2 protein concentration by densitometry

For densitometric analysis, BSA (A7906, Sigma) and semi-purified MamRGA2 were prepared in 2x Laemmli
sample buffer (Laemmli, 1970). A standard curve consisting of a serial doubling dilution of BSA (5 - 0.3 pug)
and triplicate samples of semi-purified MamRGA2 (5 uL) were subjected to SDS-PAGE and stained with
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Coomassie. Gels were imaged on a Chemidoc MP imaging system (Bio-Rad) and densitometric analysis
performed using the Image Lab Software, v6.1 (Bio-Rad). A linear regression was made from the intensity
of the BSA bands and used to extrapolate the concentration of MamRGA2 within the semi-purified
MamRGA2 extracts.

4.2.4 Limit of detection (LOD) of the 17F07 mouse anti-MamRGA2 monoclonal antibody

A doubling dilution series of a known amount of MamRGA2 (from 31.3 ng - 244 pg) was prepared in 2x
Laemmli sample buffer from a semi-purified stock of E. coli-expressed MamRGA?2 (0.4 ug/uL established
by densitometry - study report QUT2023-8). Proteins were subjected to SDS-PAGE and Western blot
analysis and the LOD visually established from the digital image generated.

4.2.5 Limit of quantitation (LOQ) of the MamRGA2 protein in banana tissue

The limit of MamRGAZ2 protein quantitation in banana tissue was determined using Western blot analysis
and ripe non-GM Grand Nain banana fruit protein extracts spiked with various amounts of E. coli-
expressed MamRGA2. Protein was extracted from 80 mg of freeze-dried ripe non-GM banana fruit tissue
(WT GN 20062-G1), finely homogenized using the TissuelLyser Il (85300, QIAGEN), by resuspending in 300
uL protein extraction buffer (25 mM phosphate buffer pH 7.0, 100 mM NaCl, 1 mM EDTA, 1% Triton X-
100, 50 uM ascorbic acid, 10 mM B-mercaptoethanol and cOmplete Mini Protease Inhibitor Cocktail
(04693124001, Merck)). Samples were mixed on the TissuelLyser Il at 30 Hz for 30 s, followed by 20 Hz for
5 min and then centrifuged at 20,000 xg for 10 min at 4°C to pellet the insoluble debris. Solubilised protein
was transferred to a fresh tube and total soluble protein (TSP) concentration was measured at 4.4 pg/uL
using the Bio-Rad Protein Assay (Cat. #500-0006, Bio-Rad), following the manufacturer’s instructions (total
amount of TSP from 80 mg of freeze-dried ripe banana was 4.4 pg/uL x 300 uL = 1,320 pg).

A volume equivalent to 35 pg of TSP (~8 pL) was spiked with 25, 12.5, 6.3, 3.1, 1.6, 0.8, 0.4, 0.2, 0.1 and O
ng of E. coli-expressed MamRGA2. Samples were subjected to SDS-PAGE and Western blot analysis and
the LOQ visually established from the digital image generated.

4.2.6 Detection of MamRGA2 and NPTII proteins in edible tissue of event QCAV-4

Ripe fruit and peel samples were obtained from three independent QCAV-4 plants in addition to non-GM
GN212-12 control plants. Total protein extracts were prepared from these samples as described in 4.2.5
except for peel tissue which was resuspended in 600 pL protein extraction buffer. The TSP concentration
was measured as described in 4.2.5. For the detection of each protein (MamRGA2 and NPTII), a duplicate
set of samples was prepared at a concentration of 35 pg TSP (ripe fruit) and 15 pg TSP (ripe peel) and
subjected separately to SDS-PAGE. One gel was stained with Coomassie to assess protein loading
uniformity while the second gel was subjected to Western blot analysis.

4.2.7 Quantification of NPTIl in edible tissue of event QCAV-4 by ELISA

TSP extracted from QCAV-4 and non-GM control GN212-12 banana fruit and peel tissue was analysed
using a commercially available NPTII ELISA kit (Cat. #PSP 73000) following the manufacturer’s instructions.
Briefly, 80 mg of freeze-dried fruit and peel tissue was resuspended in 800 puL and 1200 pL of 1x Protein
Extraction Buffer 1 (PEB1, supplied with kit), respectively. Samples were placed on a rotator at 4°Cfor 1 h
with occasional tapping and vortexing to resuspend the powder, before centrifugation at 20,000 xg for 15
min at 4°C to pellet the debris. The concentration of TSP was determined using a commercial Protein Assay
(Cat. #500-0006, Bio-Rad) with BSA as a standard. The supernatants from sample extraction were diluted
1/200 in 1x PEB1 to fall within the range of the standard curve. For each ELISA, a standard curve was
generated with known amounts of NPTII protein standard (Cat. #LST 73000) prepared in 1/200 dilution of
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fruit or peel TSP. NPTII expression was quantitatively evaluated at 650 nm using the GloMax Discover
spectrophotometer (Promega).

4.3 Results

4.3.1 Tissue specificity and concentrations of MamRGA2 in QCAV-4

MamRGA?2 is a 1,232 amino acid protein with a predicted molecular weight of 139.6 kDa. The triploid
Cavendish banana genome contains three alleles of endogenous MaRGA2 which are translated into
peptides with more than 97.3% amino acid identity to MamRGA2 (Dale et al., 2017). For the detection
and quantification of MamRGA2 expression in edible parts of event QCAV-4, an antibody-based approach
was used. Because of the large number of CC-NBS-LRR proteins in banana and the high likelihood of cross-
reactivity, a mouse anti-MamRGA2 monoclonal antibody (designated 17F07) was generated for the
purpose of specifically detecting MamRGA2 in event QCAV-4 while avoiding cross-detection of the
endogenous MaRGA2 protein as well as other R proteins. Similarities between MamRGA2 and
endogenous MaRGA2 amino acid sequences are shown in Figure SR4-1.

To assess the limit of detection (LOD) of the 17F07 antibody, Western blot analysis was done using semi-
purified E. coli-expressed MamRGA?2 (Hise-tag, ~142 kDa) which represented about 7% of the total protein
concentration based upon densitometry (study report QUT2023-8). A serial doubling dilution of
MamRGA2 protein solution was separated by SDS-PAGE, transferred to nitrocellulose membrane, and
incubated with the 17F07 antibody. This analysis (Figure SR4-2A) revealed an MamRGA2 LOD between
0.98 and 1.9 ng (~1-2 ng, lanes 7 and 6, respectively). The limit of quantification (LOQ) was subsequently
calculated to be around 45-88 ppm of total soluble protein (TSP) by Western blot using serially diluted
MamRGA2 protein spiked into ripe banana fruit protein extracts (Figure SR4-2B). Indeed, the Western
analysis presented in Figure SR4-2B demonstrates that MamRGA2 could still be detected between 1.6 -
3.1 ng (lanes 7 and 6, respectively). Based on 35 ug of TSP loaded in each lane, the LOQzsp is between 1.6
ng/35 ug and 3.1 ng/35 g or 45-88 ppm TSP. To express the LOQ with respect to the mass of dry and
fresh banana tissue, the dry weight equivalent of 35 ug of TSP was first calculated. The TSP yield from 80
mg of freeze-dried ripe banana (calculated at 1,320 pg in section 2.5) was used to calculate the dry weight
equivalent of 35 pg of TSP loaded on each lane at 2.1 mg (80 mg x 35 pg/1320 ug). Since banana fruit
tissue contains on average 75% moisture, this was equivalent to 8.4 mg of fresh ripe banana fruit. With
this information, the LOQ based on dry tissue mass was calculated as 1.6-3.1 ng/2.1 mg or 0.8-1.5 ppm
while the LOQ based on fresh tissue mass was calculated as 1.6-3.1 ng/8.4 mg or 190-370 ppb. In
summary, the LOD of E. coli-expressed MamRGA2 with the 17F07 mouse anti-MamRGA2 monoclonal
antibody was shown to be between 1 and 2 ng, while the LOQ of MamRGA2 in a banana fruit matrix was
calculated to be 0.8-1.5 ppm or 190-370 ppb on a dry or fresh weight basis, respectively.

The tissue-specific expression of MamRGA2 in edible parts of event QCAV-4 was subsequently

investigated. TSP extracts were made from ripe fruit flesh (35 pg) and peel tissues (15 pg) collected from
non-GM GN212-12 plants as well as QCAV-4 and used for SDS-PAGE followed by Western immunoblot
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Figure SR4-2. Protein detection efficacy by Western immunoblotting. A: Limit of detection (LOD) of E. coli-expressed
MamRGA2 (139.6 kDa). Lanes 1 and 10, Colour Pre-stained Protein Standard, Broad Range (10-250 kDa) (Cat. #P7719S, New
England Biolabs) and lanes 2-9, E. coli-expressed MamRGA?2 at 31.3 ng, 15.6 ng, 7.8 ng, 3.9 ng, 1.9 ng, 0.98 ng, 0.49 ng and
0.24 ng, respectively. B: Limit of quantitation (LOQ) of E. coli-expressed MamRGA2 spiked into ripe banana fruit total soluble
protein (TSP). Lane 1, Colour Pre-stained Protein Standard, Broad Range (10-250 kDa); lane 2, empty; lanes 3-11, 35 ug TSP
from wild-type GN212-12 fruit spiked with 25 ng, 12.5 ng, 6.3 ng, 3.1 ng, 1.6 ng, 0.8 ng, 0.4 ng, 0.2 ng and 0.1 ng, respectively,
and lane 12, 35 pg TSP from wild-type GN212-12 fruit (unspiked). Primary mouse anti-MamRGA2 monoclonal antibody
17F07 (MBS, BBI Solutions), 1:1,000 followed by secondary goat-anti-mouse IgG-HRP (Cat. #62-6520, ThermoFisher),
1:5,000, chemiluminescent substrate development and exposure time of 2 h. Low molecular weight band (~15 kDa) due to

non-specific binding of the secondary IgG.
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analysis (Figure SR4-3). MamRGA2 could not be detected in any of the edible plant parts of event QCAV-
4 tested and therefore its concentration is believed to be below the lower LOQ of 190 ppb in fresh banana
fruit tissue.

Interestingly, a low molecular band of ~15 kDa was observed in all banana fruit protein extracts in Western
blot analysis suggesting non-specific binding of the secondary goat-anti mouse IgG to an endogenous
banana protein. To investigate this further, the Western blot analysis previously described for the
detection of MamRGA2 in banana fruit tissue (Figure SR4-3) was repeated but using only the secondary
goat-anti mouse IgG for detection (Figure SR4-4). This result confirmed the non-specific binding of the
goat-anti mouse IgG to an endogenous ~15 kDa banana fruit protein of unknown identity.

4.3.2 Estimated maximum human dietary exposure to MamRGA2

In Australia, 95% of households purchase bananas with an average yearly per capita consumption of 16
kg for 2020/21 (Hort Innovation, 2022). Since bananas are almost exclusively consumed as fresh fruit and
the amount of MamRGA2 protein present in edible parts of event QCAV-4 was established below the
lower LOQ of 190 ppb (or 190 pg/kg), individuals consuming banana fruit in Australia would be exposed
to less than 3.04 mg of MamRGA2 protein per year (or less than 8.3 pg/day), assuming that 100% of the
Australian Cavendish market was replaced with event QCAV-4. Data on the consumption of banana peel
in Australia is unavailable but is considered to be marginal in comparison resulting in even lower exposure
to the MamRGA2 protein from QCAV-4 peel consumption.

4.3.3 Tissue specificity and concentrations of NPTIl in QCAV-4

Since the NPTIl amino acid sequence expressed in QCAV-4 is nearly identical (99.6%) to the one expressed
in several GM events already assessed by FSANZ (Beck et al., 1982), its safety assessment was limited to
two types of analysis, (i) an updated bioinformatics comparison of its amino acid sequence to known
protein toxins and allergens (study report QUT2023-7) and (ii) the detection and quantification of the
amount of NPTIl protein present in edible parts of the plant by Western blot analysis and quantitative
enzyme-linked immunosorbent assay (ELISA). Western immunoblot analysis using a commercially
available NPTII-specific antibody revealed a band of the expected molecular weight for NPTII (29.1 kDa)
in both fruit and peel samples collected from event QCAV-4 (Figure SR4-5B, lane 2-7) but absent from the
wild-type GN212-12 (Figure SR4-5B, lane 8-9).

To estimate human dietary exposure to the NPTIl enzyme expressed in QCAV-4, its concentration in edible
parts of the plant was determined by quantitative ELISA. These analyses were performed on the same ripe
fruit and peel samples analysed previously by Western blotting and presented in Figure SR4-5. On average,
the concentration of NPTl in fresh ripe fruit and peel samples analysed was 3.1 and 4.5 ppm, respectively
(Table SR4-1).

4.3.4 Estimated maximum human dietary exposure to NPTII

As per section 4.3.2, human dietary exposure to NPTIl was calculated based on an average yearly per
capita consumption of fresh banana fruit of 16 kg for 2020/21 (Hort Innovation, 2022) at 49.6 mg per year
(or 136 ug/day). This scenario again assumes a 100% shift of the Australian Cavendish market to event
QCAV-4. Dietary exposure to NPTII through the consumption of QCAV-4 banana peel is difficult to
establish because of the lack of reliable data on the consumption of this tissue in Australia. If consumption
of banana peel was similar to the fruit flesh (16 kg/per/year) then the exposure would be 72 mg per year
(or 197 pg/day).
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Figure SR4-3. Detection of MamRGA2 in banana fruit tissue of event QCAV-4. A: 4-20% Mini-PROTEAN TGX Precast Protein
Gel, Coomassie brilliant blue R-250 stain (Cat. #0472-25G, Amresco) and B: Western immunoblot. Detection with primary
mouse anti-MamRGA2 monoclonal antibody 17F07 (MBS, BBI Solutions), 1:1,000 followed by secondary goat-anti-mouse
IgG-HRP (Cat. #62-6520, ThermoFisher), 1:5,000, chemiluminescent substrate development and auto optimal exposure
time of 436.7 s (~7.3 min). Lane 1 and 11, Colour Pre-stained Protein Standard, Broad Range (10-250 kDa) (Cat. #P7719S,
New England Biolabs); lanes 2-4, 35 ug total soluble protein (TSP) from ripe fruit of QCAV-4 plants 20224, 20229 and 20230;
lane 5-7, 15 pg TSP from ripe peel of QCAV-4 plants 20234, 20236 and 20246; lane 8-9, TSP from ripe fruit (35 pg) and peel
(15 pg) of wild-type GN212-12 (20077), respectively; lane 10, E. coli-expressed MamRGA2 (15.6 ng, 139.6 kDa). Low
molecular weight band (~15 kDa) due to non-specific binding of the secondary IgG.
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Figure SR4-4. Non-specific binding of secondary goat-anti mouse IgG. A: 4-20% Mini-PROTEAN TGX Precast Protein Gel,
Coomassie brilliant blue R-250 stain (Cat. #0472-25G, Amresco) and B: Western immunoblot. Lanes 1 and 10, Colour Pre-
stained Protein Standard, Broad Range (10-250 kDa) (Cat. #P7719S, New England Biolabs); lanes 2-4, 35 ug total soluble
protein (TSP) from ripe fruit of QCAV-4 plants 20224, 20229 and 20230; lanes 5-7, 15 pg TSP from ripe peel of QCAV-4
plants 20234, 20236 and 20246; lanes 8-9, TSP from ripe fruit (35 pug) and peel (15 pg) of wild-type GN212-12 plant 20077,
respectively. Detection with goat-anti-mouse IgG-HRP (Cat. #62-6520, ThermoFisher), 1:5,000, chemiluminescent
substrate development and auto optimal exposure time of 30 min.
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FigureSR4-5. Detection of NPTII in edible banana tissue of event QCAV-4. A: 4-20% Mini-PROTEAN TGX Precast Protein
Gel, Coomassie brilliant blue R-250 stain (Cat. #0472-25G, Amresco) and B: Western immunoblot. Detection with primary
anti-NPTII detection antibody (Cat. #PSP 73000, Agdia), 1:1,000 followed by secondary goat-anti-mouse IgG-HRP (Cat. #62-
6520, ThermoFisher), 1:5,000, chemiluminescent substrate development and auto optimal exposure time of 30 min. Lanes
1 and 11, Colour Pre-stained Protein Standard, Broad Range (10-250 kDa) (Cat. #P7719S, New England Biolabs); lanes 2-4,
35 pg total soluble protein (TSP) from ripe fruit of QCAV-4 plants 20224, 20229 and 20230; lanes 5-7, 15 pg TSP from ripe
peel of QCAV-4 plants 20234, 20236 and 20246; lanes 8-9, TSP from ripe fruit (35 pg) and peel (15 pg) of wild-type GN212-
12 plant 20077, respectively; lane 10, 113 ng of NPTII protein standard (Cat. #LST 73000, Agdia). Low molecular weight band
(~15 kDa) due to non-specific binding of the secondary IgG.

Table SR4-1. NPTII concentration measured in event QCAV-4 edible tissues by ELISA

NPTIIl ng/mg (DW)
Tissue | Sample NPTII % TSP | NPTII (ng/mg FW)*
Rep. | Average SD
20224 11.5 0.08
Fruit 20229 12.6 12.4 0.6 0.07 3.1
20230 12.9 0.09
20234 19.0 0.15
Peel 20236 18.0 18.1 0.7 0.10 45
20246 17.2 0.15

Average NPTIl background readings recorded from respective non-GM GN212-12 plant 20077 tissues were
subtracted from all QCAV-4 readings. DW = dry weight, FW = fresh weight, SD = standard deviation, Rep. = replicate,
*Assume 25% dry matter content.

4.4 Conclusions

Assuming 100% of the Australian Cavendish market was replaced with event QCAV-4, the maximum
human exposure to MamRGA2 and NPTII through the consumption of fresh banana fruit was calculated
to be lower than 8.3 pg/day and 136 ug/day, respectively. Consumption of banana peel in Australia is
almost certainly considerably less than fruit resulting in even lower exposure to the MamRGA2 protein
than from QCAV-4 fruit consumption. Regarding NPTII, if consumption of banana peel was similar to the

fruit, then the maximum human exposure to NPTIl would be 72 mg per year (or 197 pg/day).

4.5 Supporting documents

e No additional documents are provided with study report QUT2023-4.
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5.1 Introduction

Banana event QCAV-4 (QUT-QCAV4-6) was created by Agrobacterium tumefaciens-mediated
transformation of banana (Musa acuminata subgroup Cavendish cv Grand Nain) embryogenic cells with
plasmid pSAN3. Analysis of the nucleotide sequence of the insert in QCAV-4 revealed a single large 26,849
bp insert on Chromosome 6 containing three intact copies of the CC-NBS-LRR resistance (R) gene
MamRGA2 and the nptll selectable marker gene. Details of this analysis can be found in study report
QUT2023-1.

Part of the safety assessment of event QCAV-4 requires quantification of the amounts of newly expressed
proteins produced in edible parts (fruit and peel) of the plant to estimate their human dietary exposure
(study report QUT2023-4). Since the amount of MamRGA?2 protein in edible portions of QCAV-4 remained
below the limit of detection (LOD), this study report investigates the presence and amount of mRNA
produced from the MamRGA?2 transgene (relative to that of the three endogenous MaRGA?2 alleles) as
well as the nptll selectable marker gene.

5.2 Materials and Methods

5.2.1 RNA extraction

High quality RNA was isolated from banana leaf, root and fruit tissue. Leaf and root samples were collected
from three 12-week-old QCAV-4 plants and three 12-week-old hon-GM Grand Nain control (GN212-12)
plants grown under controlled conditions (27°C, 16 h photoperiod) while fruit samples were collected
from a single field-grown QCAV-4 and GN212-12 plant. To 100 mg of freeze-dried leaf and root tissue and
30 mg of freeze-dried fruit tissue was added 600 pL of PureLink™ Plant RNA Reagent (Invitrogen, 12322-
012), vortexed thoroughly and allowed to stand for 5 min. Samples were centrifuged 13,000 xg for 2 min
and supernatant removed, to which 120 uL of 5 M NaCl and 360 pL of chloroform was added and samples
kept on ice for 10 min before centrifugation at 13,000 xg for 5 min at 4°C. RNA was then further purified
from the supernatant using an RNeasy Mini Kit (Qiagen, 74104) as per the manufacturer’s instructions
and including on-column DNase digestion (Qiagen, 79254). RNA concentration and quality was measured
using both Nanodrop spectrophotometry and electrophoresis through a 2% agarose gel. Purified RNA
samples (> 4 pg) were stored in RNAstable® (Biomatrica, 93221-001) and sent to Novogene for analysis.
Additional quality controls, library construction and sequencing parameters internal to Novogene are
described in the final “QC Analysis Report” provided as SD5-1 (section 5.5).

5.2.2 Bioinformatic analysis
Extracted RNA was sequenced on an Illlumina NovaSeq6000 S4 flow cell at 150 bp paired-end (PE) reads
Illumina RNA-Seq datasets of non-GM control (GN212-12) and transgenic (QCAV-4)
leaf (3 replicates), root (3 replicates) and fruit (1 replicate) were mapped to the MamRGA2 and nptll ORFs
from pSAN3 as well as the three endogenous MaRGA?2 alleles (alleles a, b and c) and a single copy house-
keeping gene (cyclophilin; CyP). Mappings were done using the STAR aligner on QUT’s High Performance
Computing (HPC) cluster, with reads mapped as pairs with default parameters. The number of reads
mapped to each sequence was recorded and compiled into Table SR5-1. Raw mapped read numbers were
normalised for library size (data output size) using the sample with the largest data output (S_4L3)
followed by normalisation for abundance of the CyP reference gene.
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Table SR5-1. RNA-Seq data and STAR aligner mapping outputs

Genotype |Tissue| Sample ID Replicate g Shanibes of Nendls 1amgping b
(number of reads) | MamRGA2 nptll | MaRGA2a | MaRGA2b | MaRGA2c | CyP
CL1 1 270,677,278 0 8 0 0 0 87,514
Leaf CL2 2 295,854,422 0 8 0 0 0 136,106
CL3 3 270,312,958 0 0 0 0 2 126,868
GN212-12 CR1 1 300,942,562 0 6 204 76 148 244,448
Root CR2 2 280,792,854 0 0 64 42 112 195,970
CR3 3 268,404,728 0 10 152 50 154 202,482
Fruit S_20566 1 121,350,076 0 0 4 0 72 21,788
S_4L1 1 268,119,840 35,400 | 1,043,361 4 0 0 233,400
Leaf S_412 2 306,157,394 59,678 919,668 6 0 4 198,616
S_413 3 335,663,842 28,174 771,628 0 2 0 239,782
QCAV-4 S_4R1 1 274,556,348 53,766 497,638 240 116 192 210,132
Root S_4R2 2 270,628,374 43,326 444,776 204 84 270 225,484
S_4R3 3 282,458,650 49,828 442,012 304 106 388 190,762
Fruit S 20221 1 123,121,508 178 182,400 0 0 56 18,346
5.3 Results

5.3.1 RNA-Seq analysis

An RNA-Seq approach was used to assess the relative amounts of leaf, root and fruit mRNA transcripts,
originating from the MamRGA2 and nptll transgenes and from the endogenous MaRGA2 gene, in QCAV-
4 and the non-GM Grand Nain control. Both leaf and root tissue were collected from three 12-week-old
plants from both the non-GM control (GN212-12) and QCAV-4 as well as one ripe fruit sample collected
from both a non-GM control and QCAV-4 plant in the field. High quality RNA was extracted from each of
these tissues and lllumina RNA-Seq data generated. After mapping the raw RNA-Seq reads from each
sample independently to the nucleotide sequences of MamRGAZ2, nptll, all three alleles of MaRGA2 and
the CyP reference gene, the number of reads was recorded and normalised as described in section 5.2.2.
The expression of the endogenous MaRGA2 alleles was negligible in both GN212-12 and QCAV-4 with the
expression levels considered as “noise” in comparison to MamRGAZ2 and nptll (Table SR5-2). As expected,
no reads from the seven libraries of GN212-12 tissues mapped to MamRGA2 (Table SR5-2). Although a
very small number of reads (22) mapped to nptll, these were most likely due to the presence of
endogenous bacteria known to be present in banana tissue (Martinez et al.,, 2003). The highest relative
level of expression of MamRGA2 in QCAV-4 was in root tissue (24x), followed by leaf (20x) with negligible
levels in fruit tissue (1x). In the fruit of QCAV-4, MamRGA2 expression was about 3.2-fold higher than the
expression of all three endogenous MaRGA2 alleles combined. Interestingly, the expression of the nptll
selectable marker gene was highest in the fruit of QCAV-4 and about a 1,000x higher than the expression
of the MamRGA2 transgene.

Table SR5-2. Tissue-specific RNA-Seq differential analysis in non-GM control GN212-12 versus QCAV-4

Normalised average number of reads mapped to
Genotype Tissue Transgene Endogenous
MamRGA2 nptll MaRGA2
Leaf* 0 15 2
GN212-12 Rf)it* 0 7 450
(non-GM control) -
Fruit® 0 0 1,019
Leaf* 55,482 1,199,830 7
QCAV-4 Root* 69,077 648,468 902
Fruit® 2,835 2,905,092 892

*Averaged from data sets from three plants, Asingle plant dataset
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5.4 Conclusions

In summary, the abundance of MamRGA2 transcripts in the fruit of QCAV-4 is relatively low compared to
other tissues and is of a similar order of magnitude as its endogenous counterparts. These results are
consistent with previous analysis presented in study report QUT2023-4 which demonstrated that the
amount of MamRGA2 protein in edible portions of QCAV-4 is extremely low and, in fact, below the level
of detection (LOD). In contrast, the relative amounts of transcripts originating from the nptll selectable
marker gene were high, especially in the fruit of QCAV-4 and consistent with that expected of a transgene
controlled by the strong, constitutive CaMV35S promoter in banana.

5.5 Supporting documents

e SD5-1-RNA-Seq JJJfp¥J] QC reports.pdf
e SD5-2-RNA-Seq analysis on HPC.xIsx (contains raw mapping output data and calculations).
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6.1 Introduction

Banana event QCAV-4 (QUT-QCAV4-6) was created by Agrobacterium tumefaciens-mediated
transformation of banana (Musa acuminata subgroup Cavendish cv Grand Nain) embryogenic cells with
plasmid pSAN3. Analysis of the nucleotide sequence of the insert in QCAV-4 revealed a single large 26,849
bp insert on Chromosome 6. To investigate the possibility of novel open reading frames (ORFs) resulting
from the presence of the insert in QCAV-4, an ORF analysis was conducted to identify potential start-to-
stop ORFs within the entire insert and including both the 3’ 4,211 bp and 5’ 3,576 bp chromosome 6
sequences spanning the insert. This analysis assessed each of three possible reading frames in both
orientations for potential ORFs capable of encoding sequences of 30 or more amino acids. Seven new and
unintended ORFs resulting from the presence of the insert in QCAV-4 were identified from this analysis
the details of which can be found in study report QUT2023-1.

The presence of unwanted and uncharacterised ORFs can potentially pose a biosafety issue that is
addressed in this study. The transcriptional potential of each of these new ORFs was initially assessed
using an in silico analysis to identify putative upstream and downstream cis-regulatory elements, followed
by the analysis of RNA-Seq data from various tissues. Finally, in cases where these ORFs were potentially
translated, the deduced amino acid sequences were analysed for homology to known allergenic or toxic
proteins.

6.2 Materials and Methods

6.2.1 Insilico regulatory motif searches

For each of the seven newly identified ORFs, 1,000 bp of upstream (“promoter area”) and 300 bp of
downstream (“3’UTR area”) nucleotide sequences were extracted from Geneious Prime® version 2022.2.1
in “.fasta” format and used separately for in silico analysis. Searches for plant promoter-like sequences
and transcription factor binding sites were done using PlantCARE (Lescot et al., 2002) and the TSSP
Prediction of PLANT Promoters algorithm accessible from Softberry (Solovyev et al., 2010). Searches for
3’ UTR-like sequences were done using the POLYAH algorithm available in Softberry (Salamov and
Solovyev, 1997).

6.2.2 RNA extraction

Leaf and root samples were collected from three 12-week-old QCAV-4 plants and three 12-week-old non-
GM control GN212-12 plants grown under controlled conditions (27°C, 16 h photoperiod) while fruit
samples were collected from a single field grown QCAV-4 and GN212-12 plant. To extract high quality
RNA, 100 mg of freeze-dried leaf and root tissue and 30 mg of freeze-dried fruit tissue was mixed with
600 uL of PureLink™ Plant RNA Reagent (Invitrogen, 12322-012), vortexed thoroughly and allowed to
stand for 5 min. Samples were centrifuged 13,000 xg for 2 min and the supernatant removed, to which
120 plL of 5 M NaCl and 360 pL of chloroform was added and samples kept on ice for 10 min before
centrifugation at 13,000 xg for 5 min at 4°C. RNA was then further purified from the supernatant using an
RNeasy Mini Kit (Qiagen, 74104) as per the manufacturer’s instructions and including on-column DNase
digestion (Qiagen, 79254). RNA concentration and quality was measured using both Nanodrop
spectrophotometry and electrophoresis through a 2% agarose gel. Purified RNA samples (> 4 ug) were
stored in RNAstable® (Biomatrica, 93221-001) and sent to |73} for analysis. Additional quality
controls, library construction and sequencing parameters internal to |Jjjili] 2re described in the final
“QC Analysis Report” provided as SD5-1 (section 5.5 in study report QUT2023-5).
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6.2.3 Bioinformatic analysis

Extracted RNA was sequenced on an Illlumina NovaSeq6000 S4 flow cell at 150 bp paired-end (PE) reads
lumina RNA-Seq datasets of non-GM control (GN212-12) and QCAV-4 leaf (3
replicates each), root (3 replicates each) and ripe fruit (1 replicate each) were mapped to the nucleotide
sequence of the 26,849 bp insert in QCAV-4 together with its 3’ 4,211 bp and 5 3,576 bp flanking
chromosome 6 sequences. Mappings were done in Geneious with the Geneious mapper using default
parameters in “medium sensitivity”.

6.2.4 Allergenicity searches

In silico analyses were performed to compare the predicted amino acid (Figure SR6-1) sequences of the
seven new ORFs to known allergenic proteins in the Food Allergy Research and Resource Program (FARRP)
dataset, which is available through www.AllergenOnline.org (University of Nebraska). Full-length
sequence searches were done using the FASTA36 alignment tool and significant homology determined
when greater than 50% homology was found between the query sequence and a database entry and the
E-value was less than 1 x 10, Sliding window searches (80-mer) were done using FASTA36 and significant
homology determined when there was greater than 35% homology between the query sequence and a
database entry and an E-value lower than 1 x 10**. Exact 8-mer match searches were done using FASTA36
and reported at 100% identity.

6.2.5 Toxicity searches

Potential structural similarities shared between the predicted amino acid sequences of the seven new
ORFs and proteins known or suspected to be toxins were evaluated in Geneious using the Basic Local
Alignment Search Tool (BLAST) and a toxin protein BLAST database created in Geneious. The database was
generated from a subset of sequences derived from the UniProt Knowledgebase, comprised of 568,002
manually annotated and reviewed sequences from Swiss-Prot and 226,771,948 automatically annotated,
un-reviewed sequences from TrEMBL, that were selected using a keyword search on toxins (KW-0800). At
the time of its creation (August 29, 2022), the collection contained a total of 92,851 sequences, including
7,523 reviewed sequences from Swiss-Prot and 85,328 un-reviewed sequences from TrEMBL. Matches
between the query sequence and a database entry were considered significant at an E-value lower than
1x10°.

6.3 Results

To address the transcriptional potential (mMRNA expression) of the seven newly identified ORFs, a two-
stage approach was undertaken and described in sections 6.3.1 and 6.3.2 below. The allergenicity and
toxicity potential of each of the new ORFs was also assessed in sections 6.3.3 and 6.3.4, respectively.

6.3.1 Insilico functional motifs analysis

The upstream and downstream sequences of each of these sequences were scrutinised for the presence
of both 5’ and 3’ regulatory elements which could result in the transcription of these ORFs. In silico
analyses of cis-elements upstream (1,000 bp) and downstream (300 bp) of each newly identified ORF using
tools available on PlantCARE and Softberry were inconclusive because of the high number of small motif
sequences returned from each of these searches. Examples of search results outputs are given in Figure
SR6-15 to SR6-25 in section 6.5. The significance of these small motifs in the context of gene expression is
difficult to assess.
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>ORF_111_(frame_1)
MHVMLYSWIRRGREDDSGGSIRITHYYGQFKLKAGANSH*

>ORF_87_(frame_1)
MCYSDRSSRVVFPAPPNPTIEHHMHSGIIENKNLKFSTEKCFVIVRRLVHKTENVK*

>ORF_7_(frame_2)
MDRHLKSRIRFWFKQQWPRQLNNTLRCKQIDA*

>ORF_151_(frame_2)
MWVCVSDDFDVKRITREITEYATNGRFMDLTNLNMLQVNLKEEIRGTTFLLVLDDVWNEDPVKWESLLAPLDAGGRGSVVIVTTQSKKVADVTGTMEPYVLEELTED
DSWSLIESHSFREASCSSTNPRMEEIGRKIAKKISGLPYGATAMGRYLRSKHGESSWREVLETETWEMPPAASDVLSALRRSYDNLPPQLKLCFAFCALFTKGYRFRKDTL
IHMWIAQNLIQSTESKRSEDMAEECFDDLVCRFFFRYSWGNYVMNDSVHDLARWVSLDEYFRADEDSPLHISKPIRHLSWCSERITNVLEDNNTGGDAVNPLSSLRTL
LFLGQSEFRSYHLLDRMFRMLSRIRVLDFSNCVIRNLPSSVGNLKHLRYLGLSNTRIQRLPESVTRLCLLQTLLLEGCELCRLPRSMSRLVKLRQLKANP DVIADIAKVGRLIE
LQELKAYNVDKKKGHGIAELSAMNQLHGDLSIRNLONVEKTRESRKARLDEKQKLKLLDLRWADGRGAGECDRDRKVLKGLRPHPNLRELSIKYYGGTSSPSWMTDQ
YLPNMETIRLRSCARLTELPCLGQLHILRHLHIDGMSQVRQINLQFYGTGEVSGFPLLELLNIRRMPSLEEWSEPRRNCCYFPRLHKLLIEDCPRLRNLPSLPPTLEELRISRT
GLVDLPGFHGNGDVTTNVSLSSLHVSECRELRSLSEGLLQHNLVALKTAAFTDCDSLEFLPAEGFRTAISLESLIMTNCPLPCSFLLPSSLEHLKLQPCLYPNNNEDSLSTCF
ENLTSLSFLDIKDCPNLSSFPPGPLCQLSALQHLSLVNCQRLQSIGFQALTSLESLTIQNCPRLTMSHSLVEVNNSSDTGLAFNITRWMRRRTGDDGLMLRHRAQNDSFF
GGLLQHLTFLQFLKICQCPQLVTFTGEEEEKWRNLTSLQILHIVDCPNLEVLPANLQSLCSLSTLYIVRCPRIHAFPPGGVSMSLAHLVIHECPQLCQHVPGTFGHP*

>ORF_156_(frame_3)
MRFLPEVSACPWHIWSSMNALSCVSMSLAHLVIHECPQP*

>ORF_71_(frame_3)
MPLPTVVPKMDPHPRGASWKKKTFQPRLQSKWIDVNMLEQLWRIYCGVNKLTLRQLNNTLRTFLMY*

>ORF_49_(frame_3)
MTKCARDMLTQLRAFMDDQMCQGHADTSGRKRMDSWASDDVQGAEGAEALQVCRQYLQVWTINDVQNLKRSKVSPLLFLFAGEGYELWTLADL*

Figure SR6-1. Amino acid sequences of the seven newly identified ORFs in QCAV-4.

In a 2014 review, Hernandez-Garcia and Finer state that “... the small size of motif sequences that are
recognized during genome-wide analyses using current prediction algorithms, frequently leads to the
identification of a tremendous number of putative elements. Moreover, the presence of DNA sequence
motifs alone is not sufficient to identify functional protein binding sites, which is highly influenced by other
several factors. Many copies of a short sequence motif can be present in large genomes; however, pending
position and accessibility, only a small portion of those copies may be functional and enable in vivo protein
binding.” Further, the likelihood of the presence and adequate functional location of upstream and
downstream cis-regulatory elements working in conjunction to promote the expression of these new ORFs
is very remote (Porto et al., 2014).

6.3.2 RNA-Seq analysis

Based on the results from the functional motifs analysis, an RNA-Seq approach was used to definitively
assess the expression of these new ORFs. Both leaf and root tissue were collected from three 12-week-
old plants from both the non-GM control (GN212-12) and QCAV-4 as well as one ripe fruit sample from
both a non-GM control and QCAV-4 fruit in the field. High quality RNA was extracted from each of these
tissues and lllumina RNA-Seq data generated. Each data set was mapped separately in Geneious to a
34,636 bp sequence containing the 26,849 bp sequence of the insert and the 3’ 4,211 and 5’ 3,576 bp
chromosome 6 flanking sequences, to “trap” any 150 bp PE reads originating from a sequence transcribed
from the insert. The interpretation of these mapping results is largely visual and needs to be assessed in
the context of the arrangement of the insert. Therefore, supporting raw data and mapping files can be
supplied at FSANZ’s request. For demonstration purposes and to give some context to the sequences in
the vicinity of the new ORFs, the Geneious mapping output (number of reads mapped to the insert and
Chr06 flanks) is summarised in Table SR6-1.
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Table SR6-1. Output of the Geneious mapping of RNA-Seq samples to the insert in QCAV-4

. . Data output Number of reads mapping to % of reads ing to
Genotype Tissue| Sample ID |Replicate - - -
(number of reads) | QCAV-4 insert with flanks | QCAV-4 insert only | npt/l | MamRGA2 | Macma4_06_g29410.1*| nptll| MamRGA2
CL1 1 270,677,278 412 21 8 0 391 38.1 0.0
Leaf CL2 2 295,854,422 432 23 10 0 409 43.5 0.0
Non-GM control CL3 3 270,312,958 360 14 0 2 346 0.0 14.3
GN212-12 CR1 1 300,942,562 710 455 6 439 255 13 96.5
Root CR2 2 280 792 854 593 235 0 219 358 0.0 93.2
CR3 3 268,404,728 849 405 10 383 444 2.5 94.6
Fruit S_20566 1 121,350,076 130 84 0 81 46 0.0 96.4
S_4L1 1 268,119,840 1,029,853 1,029,257 987,696 37,682 596 96.0 3.7
Leaf S_4L2 2 306,157,394 1,383,543 1,383,179 1,314,699 63,092 364 95.0 4.6
S_4L3 3 335,663,842 1,166,313 1,165,314 1,130,085 30,391 999 97.0 2.6
QCAV-4 S_4R1 1 274,556,348 771,808 771,466 711,129 57,683 342 92.2 7.5
Root S_4R2 2 270,628,374 679,912 679,558 630,459 46,891 354 92.8 6.9
S_4R3 3 282,458,650 710,540 710,088 652,255 | 55,165 452 91.9 7.8
Fruit S_20221 1 123,121,508 244,678 244,493 242,777 279 185 99.3 0.1

*Macma4_06_g29410.1 is located 2,309 bp upstream of the insertion site on the Chr06 5' flanking sequence

In all tissues of the non-GM control GN212-12, the presence of nptll transcripts was virtually undetectable.
Using “low sensitivity” settings, the Geneious mapper could not discriminate between reads originating
from the endogenous MaRGA2 or the insert MamRGA2 sequences. Therefore, endogenous MaRGA2
reads were barely detectable in root and fruit tissue of GN212-12 and not detected from leaf tissue (Table
SR6-1). As an example, a visualisation of the mapping obtained from a leaf, root and fruit control sample
(CL1, CR1 and S_20566) is shown in Figure SR6-2 and SR6-3 where all reads originating from the
endogenous MaRGA2 can be seen randomly assigned to a region of MamRGA2. In contrast, large numbers
of reads were mapped to the insert from all samples of QCAV-4 with, on average, 96.0, 92.3 and 99.3% of
the reads originating from the nptll sequence (Table SR6-1).

By focussing on the areas of the QCAV-4 insert where each of the seven new ORFs were predicted, it was
possible to demonstrate that none of these ORFs were transcribed in any of three types of QCAV-4 tissue
examined (leaf, root and ripe fruit). A mapping result convincingly demonstrating the expression of any
ORF is validated by two criteria, (i) depth of mapped reads below the sequence commensurate to the level
of expression in that tissue and (ii) contiguity of mapped reads across and beyond the sequence. As an
example, Figure SR6-4 shows the mapping depth and contiguity (and therefore expression) of the
endogenous Macma4_06_g29410.1 located 2,309 bp upstream of the insertion site on the Chr06 5'
flanking sequence. For ORFs 7 and 71, not all of the criteria are met with only a few reads fully or partially
mapping to these sequences as opposed to the large number of reads 5’ of these sequences originating
from the expression of the nptll transgene and into the CaMV35S 3' UTR (Figure SR6-5 and SR6-6). ORFs
49, 151 and 156 originate from a truncated region of the MamRGA?2 transgene. The mapping visualisation
presented in Figure SR6-7 shows that in the leaf of QCAV-4 but not in the fruit, a large number of reads
mapped to the area without contiguity across the lengths of all three ORFs. This indicates that all these
reads originate from the expression of the other three intact copies of MamRGA2 present on the insert
and have been wrongly (randomly) allocated in this area by Geneious. Finally, no reads mapped to either
ORFs 87 or 111 in both the leaf and fruit of QCAV-4 as shown in Figure SR6-8.
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Figure SR6-2. Geneious mapping output for samples CL1 (GN212-12 leaf) and CR1 (GN212-12 root).

— =1 fias) - MR AR . a-—a
Qura - ManAl A —p— MarAL 081 .‘ G R NS N N ML N g, i i IR N AL AT R R
inh ragme L AT b o et 4 )46 P agrvent 1 (A 55 bt «<rs
R . M - — S . : S
—
Sample S_4L1 )
1,029,853 total reads mapped
1 AR e | e B ecssmccossee, 8 | sssmees -
T QCAV-A maer and 8 fanks ————— e TR Mo et MR A e . M 8 i M B e el P ... ML e —
e Mo ADN BT TS M agem AT <
R e M - — o £ ‘D 44
e
Sample S_4R1 i Sy
771,808 total reads mapped
— gl AR < fii =Y — . AR z -
5 Q- o nd 8 e ——— AT Mo AL B TS - TN VRS ETRTS FRES I TRRSP PP S P = S T S————
oo mgmers | 73] b 1900 wagren 4 0,149 i P e ) (.55 b =]
2 e -~ - _ o . ‘D N
//_"\;\
Sample S_20221 e ot
244,678 total reads mapped
1 e adBa i e M e - F N
> AV e s 6 ks ——————— . AT Mo A, B R VR~ S TR FCTS S S VIS ST S S AR Ssese——
n_w-mj'u.-vu s m“--muxmn - ma--nnlthm J—
»

"
Sample S_20566
130 total reads mapped

Figure SR6-3. Geneious mapping output for samples S_4L1 (QCAV-4 leaf), S_4R1 (QCAV-4 root),
S_20221 (QCAV-4 fruit) and S_20566 (GN212-12 fruit).
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Figure SR6-4. Geneious mapping output focused on ORF Macmad4_06_g29410.1 in
samples S_4L1 (QCAV-4 leaf) and S_20221 (QCAV-4 fruit).
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Figure SR6-5. Geneious mapping output focused on ORF 7 in samples S_4L1 (QCAV-4 leaf)
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Figure SR6-6. Geneious mapping output focused on ORF 71 in samples S_4L1 (QCAV-4 leaf) and
S_20221 (QCAV-4 fruit).
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Figure SR6-7. Geneious mapping output focused on ORFs 49, 151 and 156 in samples S_4L1
(QCAV-4 leaf) and S_20221 (QCAV-4 fruit).
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Figure SR6-8. Geneious mapping output focused on ORF 87 and 111 in samples S_4L1 (QCAV-4
leaf) and S_20221 (QCAV-4 fruit).

6.3.3 Assessment of the allergenicity potential of the seven new ORFs

Protein characterisation (study report QUT2023-4) and RNA-Seq analysis of MamRGA2 (study report
QUT2023-5) both indicated minimal exposure to this protein from the consumption of fruit and peel of
event QCAV-4. Although exposure to MamRGA?2 is likely to be negligible, in silico analyses were still
performed to compare the predicted amino acid sequences of the seven new ORFs (Figure SR6-1) to
known allergenic proteins in the FARRP dataset. The version of the database used (v21) contains 2,233
protein (amino acid) sequence entries that are categorised into 913 taxonomic-protein groups of unique
proven or putative allergens (food, airway, venom/salivary and contact) and celiac protein sequences
from 430 species. Three types of analyses were performed for this comparison on October 27, 2022 and
as described in materials and methods section 2.1: the full-length sequence (E-value < 10*#), 80-mer sliding
window (35% homology with E-value < 10*) and 8-mer exact match searches did not identify similarities
between any of the new ORFs and known allergens in the FARRP database (Table SR6-2-8) indicating that
exposure to proteins resulting from the unlikely expression of any of these new ORFs is not of allergenicity
concern.

Full result outputs from the allergenicity assessment of the seven new ORFs are presented in section 6.5
of this study report.

Table SR6-2. Search results using ORF 7 query sequence against the FARRP database on October 27, 2022
Database AllergenOnline Database v21 (February 14,2021)

>ORF_7_(frame_2)
MDRHLKSRIR FWFKQQWPRQ LNNTLRCKQI DA

Length (aa) 32
Full FASTA hits (E-value < 10°) 0
Number of 80mers

80mers hits (35% homology, E-value < 104) 0
Number of 8mers 25

Amino acid query

8mers with exact match 0
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Table SR6-3. Search results using ORF 49 query sequence against the FARRP database on October 27, 2022

Database AllergenOnline Database v21 (February 14,2021)
>ORF_49_(frame_3)
MTKCARDMLT QLRAFMDDQM CQGHADTSGR KRMDSWASDD VQGAEGAEAL QVCRQYLQVW TINDVQNLKR SKVSPLLFLF AGEGYELWTL ADL

Amino acid query

Length (aa) 93
Full FASTA hits (E-value < 10°) 0
Number of 80mers 14
80mers hits (35% homology, E-value < 104) 0
Number of 8mers 86
8mers with exact match 0

Table SR6-4. Search results using ORF 71 query sequence against the FARRP database on October 27, 2022

Database AllergenOnline Database v21 (February 14,2021)

>ORF_71 (frame 3)

MPLPTVVPKM DPHPRGASWK KKTFQPRLQS KWIDVNMLEQ LWRIYCGVNK LTLRQLNNTL RTFLMY
Length (aa) 66

Full FASTA hits (E-value < 10°) 0

Number of 80mers

80mers hits (35% homology, E-value<10®) 0

Number of 8mers 59

8mers with exact match 0

Amino acid query

Table SR6-5. Search results using ORF 87 query sequence against the FARRP database on October 27, 2022

Database AllergenOnline Database v21 (February 14,2021)

>ORF_87_(frame_1)
MCYSDRSSRV VFPAPPNPTI EHHMHSGIIE NKNLKFSTEK CFVIVRRLVH KTENVK

Length (aa) 56
Full FASTA hits (E-value < 10°) 0
Number of 80mers

80mers hits (35% homology, E-value<10®) 0
Number of 8mers 49
8mers with exact match 0

Amino acid query

Table SR6-6. Search results using ORF 111 query sequence against the FARRP database on October 27, 2022

Database AllergenOnline Database v21 (February 14,2021)

>ORF_111_(frame_1)

An"noaquuery MHVMLYSWIR RGREDDSGGS IRITHYYGQF KLKAGANSH

Length (aa) 39
Full FASTA hits (E-value < 10) 0
Number of 80mers

80mers hits (35% homology, E-value < 104) 0
Number of 8mers 32
8mers with exact match 0

Table SR6-7. Search results using ORF 151 query sequence against the FARRP database on October 27, 2022
Da abase AllergenOnline Database v21 (February 14,2021)

>ORF_151_(frame_2)

MWVCVSDDFD VKRITREITE YATNGRFMDL TNLNMLQVNL KEEIRGTTFL LVLDDVWNED PVKWESLLAP LDAGGRGSVV IVTTQSKKVA
DVTGTMEPYV LEELTEDDSW SLIESHSFRE ASCSSTNPRM EEIGRKIAKK ISGLPYGATA MGRYLRSKHG ESSWREVLET ETWEMPPAAS
DVLSALRRSY DNLPPQLKLC FAFCALFTKG YRFRKDTLIH MWIAQNLIQS TESKRSEDMA EECFDDLVCR FFFRYSWGNY VMNDSVHDLA
RWVSLDEYFR ADEDSPLHIS KPIRHLSWCS ERITNVLEDN NTGGDAVNPL SSLRTLLFLG QSEFRSYHLL DRMFRMLSRI RVLDFSNCVI
RNLPSSVGNL KHLRYLGLSN TRIQRLPESV TRLCLLQTLL LEGCELCRLP RSMSRLVKLR QLKANPDVIA DIAKVGRLIE LQELKAYNVD
KKKGHGIAEL SAMNQLHGDL SIRNLQONVEK TRESRKARLD EKQKLKLLDL RWADGRGAGE CDRDRKVLKG LRPHPNLREL SIKYYGGTSS
PSWMTDQYLP NMETIRLRSC ARLTELPCLG QLHILRHLHI DGMSQVRQIN LQFYGTGEVS GFPLLELLNI RRMPSLEEWS EPRRNCCYFP
RLHKLLIEDC PRLRNLPSLP PTLEELRISR TGLVDLPGFH GNGDVTTNVS LSSLHVSECR ELRSLSEGLL QHNLVALKTA AFTDCDSLEF
LPAEGFRTAI SLESLIMTNC PLPCSFLLPS SLEHLKLQPC LYPNNNEDSL STCFENLTSL SFLDIKDCPN LSSFPPGPLC QLSALQHLSL
VNCQRLQSIG FQALTSLESL TIQNCPRLTM SHSLVEVNNS SDTGLAFNIT RWMRRRTGDD GLMLRHRAQN DSFFGGLLQH LTFLQFLKIC
QCPQLVTFTG EEEEKWRNLT SLQILHIVDC PNLEVLPANL QSLCSLSTLY IVRCPRIHAF PPGGVSMSLA HLVIHECPQL CQHVPGTFGH P

Amino acid query

Length (aa) 991
Full FASTA hits (E-value < 10°) 0
Number of 80mers 912
80mers hits (35% homology, E-value<10®) 0
Number of 8mers 984
8mers with exact match 0
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Table SR6-8. Search results using ORF 156 query sequence against the FARRP database on October 27, 2022
Database AllergenOnline Database v21 (February 14,2021)

>ORF_156_ (frame_3)
MRFLPEVSAC PWHIWSSMNA LSCVSMSLAH LVIHECPQP

Length (aa) 39
Full FASTA hits (E-value < 10°) 0
Number of 80mers

80mers hits (35% homology, E-value < 104) 0
Number of 8mers 32

Amino acid query

8mers with exact match 0

6.3.4 Assessment of the toxicity potential of the seven new ORFs

To assess the potential for toxicity of any proteins expressed from the seven new ORFs, structural
similarities shared between their predicted amino acid sequence and sequences in a local Geneious
protein toxin BLAST database were evaluated as described in section 6.2.5. BLAST (blastp) searches using
the BLOSUMA4S5 similarity scoring matrix and the amino acid sequence of ORF 7 and 87 returned no
matches (Figures SR6-9). Although ORFs 49, 71, 111 and 156 returned 9, 8, 9 and 1 match, respectively,
none were of biological significance with an E-value acceptance criteria lower than 1 x 10~ (Figures SR6-
10 to SR6-13). The analysis of ORF 151 matched 28 protein accessions that contain the keyword “toxin”
in the UniProt Knowledgebase, three of which showed an E-value lower than 1 x 10~ (Figure SR6-14). Of
these three proteins, two were from Triticum aestivum (wheat) and one was from Hordeum vulgare
(barley). To assess the significance of these findings, an identical search into the same toxin database was
made with the amino acid sequence of SYWNT1, another CC-NBS-LRR type resistance gene (Rpi-vntl)
product derived from Solanum venturi and that provides protection against foliar late blight in potato
(Solanum tuberosum). As predicted, the blastp search using SWWNT1 as query returned the identical three
sequences as the blastp search using MamRGA2 as query (Table SR6-9). SVWWNT1 is expressed in the
Innate® Hibernate (event Y9) and Innate® Acclimate (event X17) potatoes developed by J.R. Simplot Co.
that have been approved for food, feed and cultivation in the USA and Canada since 2017. Both events
were also approved for food that same year in Australia and New Zealand and for both food and feed in
2020 in the Philippines.

Figure SR6-9. Toxin database Blast search output using the amino acid sequences of the new ORFs as query in Geneious.
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Hit Table Query Centric View Annotations Distances Info

Mame Bit-Score EValue ~ Grade Hit start Hitend Description % Palrwise Identity
' tr|ADA4SENNYZ |ADA4SENNY2 SHYPH  28.623 6,83e-01 19.1% 15 50 ibor VapC O amr OX=1850373 GN=vapC PE=3 5V=1 38.9%
B 1r|ADA2UTUT26|AOA2UTUT26 9GAMM 28331 9.02e-01 19.7% 20 56 Ribonuclease VapC OS=Brenneria nigrifluens DSM 30175 = ATCC 13028 OX=1121120 GN=vapC PE=3 SV=1 37.8%
& r|GTLKQT|GTLKQT SGAMM 28331 9.02e-01 19.7% 20 56 Ribonuclease VapC OS=Brenneria sp. EniD312 OX=598467 GN=vapC PE=3 SV=1 37.8%
B 1r|ADA1Z5L641 |[ADA1Z5L641_ORNMO 28.038 1.67e+00 41.5% 1,191 1,266 AAEL013490-PA (Fragment) OS=Ornithadores moubata OX=6038 PE=4 Sv=1 26.9%
B 1r|ADAIMETNSS |AOAIMGETNEE_POCDA 26,573 4.99e+00 33.0% a20 882 Uncharacterized protein OS=Pacillopora damicornis OX=46731 GN=pdam_00023194 PE=4 SV=1 333%
& sp|A4USBA|AS1_LOXIN 26573 5.03e+00 29.8% 169 224 Dermonecratic toxin LiSicTox-alphaV1 OS=Loxosceles intermedia OX=58218 PE=1 5V=1 19.6%
&' tr|ADAD17T2E7 |ADAO1TT2E7_SDELT 2628 6.70e+00 37.2% 1,094 1,160 Uncharacterized protein 05=Chondromyces apiculatus DSM 436 OX=1192034 GN=CAP_6123 PE=4 5V=1 30.0%
& Ir|ADATE1XCRE|AOATETXCRE 9ACAR  26.28 T41e+00 13.3% 946 970 Putative deah-box rna helicase (Fragment) 0S=Amblyomma aureclatum OX=187763 PE=2 SV=1 44.0%
' tr|ADATZ8Z6)8 |ADATZAZ6)8_RAOTE 25.988 7.86e+00 25.5% 559 606 Comtact-dependent Inhibitor A O5=Raoultella terrigena OX=577 GN=cdiA PE=4 SV=1 29.2%
Identity

£+ 1. ORF 49 (frame 3)

R. RGA2 ORF fragment (12321-9273) s

De 2.t | ADA4SBNNY2 | ADAASBNNY2 SHYPH ASGCDMORADRANA | L AGGGT |5

e 3. tr ADAZUTUT26 | ADAZUTUT26_9GAMM

De 4. v |GTLKQ7 | GTLEQT_SGAMM

e 5. tr |ADATZ5L641 | ADATZ5LE41_ORNMO BSHE | ARBLLBIAGAD SNATNTABRITP L HEA!

D+ 6. tr | ADAIMETNBGE | ADAIMETNBE_POCDA BRNGSVV K I VINTF
e 7. sp| A4USBA | A51_LOXIN INC KVGYBFWGNE ASHU'\A uk.»\own«ki

Dw B, tr |AQAQ17T2ET | ADAQT7T2E7 9DELT AKKYRIVWK LD ANV GKDTLERT

e . or [ADATE1XCRE | ADATE1XCRE_SACAR P A S NMSINP 5] )

D+ 10.tr | ADATZBZE)B | ADATZBZE/8_RAOTE CLANEMCVEM SRTETLPVNEEL Tﬂ(’-'i LVNP IE

Figure SR6-10. Search results using ORF 49 as query sequence against the Geneious toxin database. Top, hit table
and bottom, query-centric alignment.

Hit Table Query Centric View Annatations Distances Info

| Name Bit-Score  EVslue ~  Grade  Hitstann  Hitend  Description % Painwise Identity
| T tr|ADAGP1KNAT [ADAGPTKNA1_SNOSO 26866 1.27e+00 231% 10 40 Ribonuclease VapC OS=Nostoc sp. ATCC 53789 OX=76335 GN=vapC PE=3 SV=1 258%
| T r|ADABJ6X1D6| ADABIGX1DE_DESMC 26,866 1.38e+00 23.1% 10 40 VapC 05=Nostoc FACHB-395 OX=2692907 GN=vapC PE=3 Sv=1 258%
| ¥ U|ADABSODAEOIAOABSODAEO SACTN 26,573 1608400 269% 55 %0 Ribonuclease VapC OS=Kribbellaceae bacterium OX=2726072 GN=vapC PE=3 SV=1 222%
| ¥ tr|ADATFSLIXZ [ADATFILIX2 SDELT 2628 230es00  246% 68 100 Ribonuclease VapC OS=Deltaproteobacteria bacterium RIFOXYA12_FULL 58_15 OX=1797895 GN=vapC PE=3 5V=1 333%
| % u|ACAIFIMZO8|AOAIFIMZO8 9DELT 2628 230es00  246% 68 100 Ribonuclease VapC OS=Deltaproteobacteria bacterium RIFOXYB12_FULL_58_9 OX=1797899 GN=vapC PE=3 S¥=1 33.3%
| wIADA1SGMHE|ADATJSGMHE JCYAN  25.988 348e:00  410% 1,007 1,061 Uncharacterized protein O5=Oscillatoriales cyancbacterium CG2_30_40_61 OK=1805291 GN=AUKA3_13930 PE=4 5V=1 27.3%
| ® wiviees|v7ies3_eikco 25402 583es00  306% 3,002 3,042 Haemagg_act domain-containing protein OS=Elkenella corrodens CC921 OX=1073362 GN=HMPREF1177_01326 PE=3 SV=1  24.4%
| | ADATCSFPKO | ADATCSFPKD_9BACT 24523 8.45e+00 29.1% B4 122 Ribonuclease VapC OS=Armatimonadetes bacterium OX=2033014 GN=vapC PE=3 SV=1 30.8%
Identity

C# 1. ORF 71 (frame 3)

. tr| AOAGP1KNAT | ADAGPTKNAT_9NOSO
r| ADAS|EX1DE | ADABJGX1D6_DESMC

. tr| ADABSODAED | ADABSODAED_SACTN
. tr| AOATFOLOX2 | AOATFOLOX2 ODELT

. tr| ADATFOMZOE | ADATFIMZ08_9DELT
r| ADA1)5GMHB | ADA1]5GMHE_CYAN P
r|V7IBE3 | V7IBB3_EIKCO
r|AOA7C5FPKO|AOA7C5FPKO 9BACT [ |

YDPTDFIKKIEFKSH
LATYC LENIGEREL TSDND FEPEVTH

FFPFFP7PY

Figure SR6-11. Search results using ORF 71 as query sequence against the Geneious toxin database. Top, hit table

and bottom, query-centric alignment.
E Hit Table Query Centric View Annotations Distances Info

Name BitScore  EValbe ~  Grade  Hitstart  Hitend  Description % Painwise Identity
f  u|ADATXAEW62 |ADATXAEWE2 9PROT 2423 5.03e+00 36.3% 21 51 Ribonuclease Vapl OS=Proteobacteria bacterium OX=1977087 GN=vapC PE=3 Sv=1 45.2%
B | ADAIMIALAB |AOAIMIALAB PSESS 23938 T24es00 375w 159 188 P/Homa B domai ining protein (Fragment) 0 savastanol OX=29438 GN=ALQ8B_101753 PE=4 5V=1 333%
T | ADAIMAWADY |ADAIMAWADY PSECT 23938 736es00  375% 1214 1,243 F/Homa B domain-containing protein 0%=Pseudomanas cichori DX=36746 GN=ALPE4_05081 PE=4 SV=1 333%
B tr| ADAIMSUZNI |AOAZMSUZN3 PSESS 23,645 8308400 375% 576 605 P/Homa B domai g protein (Fragment) O savastanol p. nerll OX=360021 GN=ALP2B 05421 PE=d4 Sv=1 333%
T 1| ADASREQZTZ | ADASRBQZT2_SPSED 23645 B31e+00 375% 1217 1,246 P/Homa B domair g protein (Frag i edaphica L 11710 PE=4 Sv=1 333%
| B tr|ADAIM2YX02 |ADAIM2YX02_PSESS 23645 837e+00 375% 823 852 P/Homoa B d i ng protein (Frag ) 05 =f savastanoi pv. savastanoi OX=360920 GN=ALQ90_04725 PE=4 SV=1 333w
| " w|ADAIMENYET |AOAIMSNYET_PSESS 23,645 B.37e+00 375% 823 852 P/Homa B domair g protein (Fragment) savastanol pv. nerll OX=360921 GN=ALP42 05578 PE=4 SW=1 333%
@ w|ADAIMIPE26 | ADAIM3IPE2E_PSESS 23645 9.08e+00 375% B24 B53 P/Homa B d i ng protein (Fragn ) O savastanol pv. savastanoi OX=360920 GN=ALQS55_05272 PE=4 SV=1 333w
: 1| ADAIMALGT3 |ADASMALGTS PSECI 23352 9.60e+00 37.5% 1214 1,243 P/Homo B domain-containing protein OS=Pseudomonas cichorii OX=36746 GN=ALQ04_03362 PE=4 Sv=1 333%
Identity

3 2 11 1
L+ 1, ORF 111 (frame 1) Copy (reversed) MHVREY SWIRRGREDDSGGSITRITHYYGQFKIEKAGANSHE

Sl RGAZ OREfro.  bd
Ce 2. tr | ADATX4EWG2 | ADATX4EW6E2_9PROT BER TRERRQRFSH IELS VVVT‘(?’ YEAFKSR
E

L+ 3, tr| ADASM3ALAS | ADAIM3ALAB_PSESS SWODNESQNWNEBEEGMH YV SEIDYEY GE VDRRA
Ce 4, tr | ADAZMAWADD | ADAIMAWADS_PSECI SWOENEBSQNWNIEBEGMHY SHEIDYEY GE VDRR A
Ce 5. tr | ADAZMSUZNS | ADAZMSUZN3_PSESS SWODNESQNWNBEEGMHY SHDYEY GE VDARA
L+ 6. tr| ADASREBQZTZ | ADASREQZTZ2 9PSED SWONNES QNWNBEEGMHY SHEIDYEY GE VDRARA
Ce 7. tr | ADASM2YX02 | ADASM2YX02_PSESS SWODNES QNWNEEGMH Y SHEDNYEY GE VDRR A
L+ B, tr| ADAIMSENYEY | ADASMSNYET_PSESS SWODNES QNWNEEGMH YV SEIDYEY GE VDRR A
Ce O, tr| ADASM3PE26 | ADAIM3PB26_P5ESS SWODNES QNWNIBEEGMHV SEIDYEY GE VDRR A
Ce 10, tr | ADASMALGT3 | AOASMALGT3_PSECI SWODNGES QNWNEEGMH VSHDYEY GE VDARK

Figure SR6-12. Search results using ORF 111 as query sequence against the Geneious toxin database. Top, hit table
and bottom, query-centric alignment.
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Hit Table Query Centric View Annotations Distances Dotplot Info

Name Bit-Score E Value ~ Grade Hit start Hitend Description % Pairwise Identity
o tr|ADA6M2D1A4|ADA6M2D1A4_RHIMP 24816 3.40e+00 325% 182 208 Putative integral kyrit peat protein (Fragr ) O microplus OX=6941 PE=4 SV=1 444%
1 10 0 3 40
\dentity T 5 NN .
40 31 21 1I1 1

§ dd RGAZ ORF fragment (12321 92?9} 2 A RGA2 ORE.. 2t '

B+ 1, ORF 156 (frame 3) Copy (reversed) MR FEFBEYS ACF‘W_WS sm&.s C.S-S-ﬂ_c PQPE
Lo 2, tr | ADAGMZD1AL | ADAEMZD1A4 RHIMP HVSGSVPS IVEAQV S-ﬂmK.R EP S
W

Figure SR6-13. Search results using ORF 156 as query sequence against the Geneious toxin database. Top, hit table
and bottom, query-centric alignment.

Hit Table Query Centric View Annatations Distances Infa

Name BitScore  EValue ~  Grade  Hitstart  Hitend  Description % Pairwise Identity
S tr|ADAIRGFZYZ|ADA3BEFZY2 WHEAT 80711 7.65e-18 19.8% 299 695 NB-ARC domain-contalning protein OSsTriticum aestivum OXs4565 PEx3 SVa1 24.4%
B tr|ADAZB7K383 |ADAZBTKIE3_HORVW 74896 5.14e-13 196% 250 640 Uncharacterized protein OS=Hordeum vulgare subsp. vulgare OX=112509 PE=3 Sv=1 24.7%
B 1rlA0A3B6SRUT |AOAIBESRUY WHEAT  54.981 6.72e-07 21.0% 1367 1813 FRNA N 05=Tritl PE=3 5V=1 25.5%
S tr|ADATSIJAL [ADATS3RLI_LINUN 41802 683003 33% 1,738 1,803 uncharacterized pratein LOC106175255 OS=Lingula unguis OX=7574 GN=LOC 106175255 PE=3 SV=1 I7.9%
@ 1r|ADA3BESRUT JADAIBESRUT_ WHEAT 40338 1.96e-02 7.9% 1,692 1,826 FRNA N Os=Triti PE=3 5V=1 236%
B trlADABJ3DS60 | AOABI3DS60 SHYPH 36824 226e-01 5.5% 1,586 1703 INTEIN_C_TER domain-containing protein O5=Limoniibacter endophyticus Dl 1565040 GN=GCM10010136_31040 PE=4 Sv=1 24.6%
T tr|ADAOB7SVZ3|ADADBTSVZ3 STEMI 35652 4.85e-01 2.7% m 764 Mon-specific protein kinase (Fragment OX=407821 GN=X375_09582 PE=4 SV=1 37.0%
@ w|ADATMIJHEG |ADATMIJHEG VARDE  34.188 139400 45% 583 673 Man-specific serinefthreanine protein kinase OS=Varroa destructor OX=109461 PE=4 SV=1 23.1%
T rlAOATM7IIGT IAOATM7JIGT VARDE 34188 141e+00 4.5% 590 680 Mon-specific serine/threonine protein kinase O5=Varroa destructor 0X=109461 PE=4 5V=1 2.1%
¥ tr|ADATMIMC) |ADATMTMC)9_VARDE ~ 34.188 1.44e+00 4.5% 457 547 Non-specific serine/threanine protein kinase O5=Varroa destructor OX=109461 PE=4 5V=1 23.1%
tr|ADATM7JTED |ADATM7|TEQ_VARDE 34988 1.55e+00 4.5% 476 566 Non-specific serine/threonine protein kinase OS=Varroa destructor 0X=109461 PE=4 SV=1 23.1%
tr| ADAGJAGOND | ADABJAGOND_SPROT 31,845 1728400 3% 78 149 Ribonuclease VapC OSsMagnetospirillum sp. 55-4 OX=2681465 GNavapC PE=3 Sv=1 28.4%
triT1K991|T1K991_TETUR 33.602 2.03e+00 3.7% 805 878 Non-specific serine/threanine protein kinase O5=Tetranychus urticae OX=32264 PE=4 5V=1 3.1%
r|AOAITBMPZ1 |AGAT78MPZ1_9PROT  31.259 2B4e+00 2% 7 141 Ribonuclease VapC O5=Magnetaspirilum moscoviense OX=1437059 GN=vapC PE=3 Sv=1 28.1%
5p|QIBPEE|01610_CONAE 29795 3.19e+00 26 12 62 Conataxin ArMKLT2-0313 OS=Conus arenatus 0X=89451 PE=2 S¥=1 25.5%
r|ADATS3JRLT [ACATS3JRLI_LINUN 32724 4.08e+00 3.5% 1,730 1,799 uncharacterized pratein LOC106175255 OS=Lingula unguis OX=7574 GN=LOC106175255 PE=3 SV=1 343%
1r|AGAGLSFEKD | ADAGLS FBKD_9ACTN 30,088 5.08e+00 2.0% 66 104 Ribonuclease VapC O5=Acidimicrobila bacterium OX=2080302 GN=vapC PE=3 SV=1 38.5%
trlAOATI32A2Y4 |AOAI32A2Y4 SARSC 32,138 6.28e+00 ERLY 690 751 Nan-specific protein kinase O scablel OX=52283 GN=QRIB_0037450 PE=4 Sv=1 323%
tr| ADAGB7SVZ3 | ADADBTSVZ3_STEMI 32138 6392400 3.9% 708 785 Man-specific protein kinase (Fragment) mimosarum OX=407821 GN=X975_09582 PE=d SVa1 30.8%
tr | AQATM7JHEG | ADATMTJHEG_VARDE 32138 6.65e+00 T.9% 827 981 MNon-specific serine/threonine protein kinase OS=Varroa destructor OX=109461 PE=4 SV=1 27.8%
1r|ADATMTJIGT |ADATMTIIGT_VARDE 3845 6.91e+00 7.9% 834 988 Maon-specific serine/threonine protein kinase OS=Varroa destructor OX=109461 PE=4 SV=1 278%
tr|ADATM7MC)3 [ADATM7ME]I_VARDE 31845 6.98e+00 7.9% 701 855 Man-specific serinefthreanine protein kinase O5=Varroa destructor OX=105461 PE=d §V=1 7.8%
tr| ADABI4VANS |ADABIAVANS SARSC 31845 7.00e+00 EALY 1466 1,527 MNan-specific protein kinase OS Pt biei OX=52283 GN=S55_181g PE=4 5V=1 323%
| ADATMTJTED |ADATMTITED_VARDE 31845 7.26e+00 7.9% 720 874 Mon-specific serine/threcnine protein kinase OS=Varroa destructor OX=109461 PE=4 S¥=1 27.8%
tr|ADATFTLMLE |ADATF7LMLE_ 9BACT  29.795 7482400 1% 100 1z Ribonuclease VapC OS=Candidatus Rokubacteria bacterium GWC2_70_16 OX=1802007 GN=vapC PE=3 SV=1 50.0%
2 tr|T1K991|T1K991_TETUR 315845 B.11e+00 22% 454 496 Man-specific serine/threanine protein kinase OS=Tetranychus urticae OX=32264 PE=4 SV=1 41.9%
B trlADATZTIXBE |ADATZTINBS XANCH 31552 8.79e+00 5.0% 2017 2,107 RTX toxins and related Ca2+-binding protein OS=Xanthomonas campestris pv. phaseoll 0X=317013 GN=XFF6991_120030 PE=4 SV=1 293%
@ tr|ADADG1F5T3|AOADG1F5T3 THECC 31552 BE2ee00  45% 1,024 1112 NB-ARC domain-containing protein OS=Thecbroma cacao OX=3641 GN=TCM_030938 PE=3 Sv=1 26.7%
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Figure SR6-14. Search results using ORF 151 as query sequence against the Geneious toxin database. Top, hit table
and bottom, query-centric alignment.
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Table SR6-9. BLAST results using MamRGA2 and SvWNT1 as query sequence against the toxin database

Query match
Event Query - —
Start-end Identity E-value Accession Description Organism
303-695  24.7%in393aaoverlap 1.0x10"7 AOA3B6FZY2 NB-ARCdomain-containing protein  Triticum aestivum (wheat)
QCAV-4 MamRGA2 175640  25.2%in466aaoverlap 4.8x10™® AO0A287K383 Uncharacterized protein Hordeum vulgare (barley)
1,239-1,813 24.9%in575aaoverlap 4.2x10'" AOA3B6SRUL rRNA N-glycosidase Triticum aestivum (wheat)
175-630 28.7%in 456 aa overlap 6.0x10°>° AOA287K383 Uncharacterized protein Hordeum vulgare (barley)
Innate®  SYVNTL 306-674 28.5%in 369 aa overlap 5.5x10°° AOA3B6FZY2 NB-ARC domain-containing protein  Triticum aestivum (wheat)
nnate v
1,267-1,753 23.6%in 487 aaoverlap 1.4x10™'* AOA3B6SRU1 rRNA N-glycosidase Triticum aestivum (wheat)

139-260 36.8% in122 aaoverlap 3.1x10° AOA3B6FZY2 NB-ARC domain-containing protein  Triticum aestivum (wheat)

299-695  24.4%in397 aaoverlap 7.7x10'® AOA3B6FZY2 NB-ARC domain-containing protein  Triticum aestivum (wheat)
QCAV-4  ORF 151 250-640  24.7%in391aaoverlap 5.1x10"° AOA287K383 Uncharacterized protein Hordeum vulgare (barley)
1,367-1,813 25.5%in447aaoverlap 6.7x107 AOA3B6SRUL rRNA N-glycosidase Triticum aestivum (wheat)

6.4 Conclusions

Using conservative search criteria, the amino acid sequences of all seven newly identified ORFs in QCAV-
4 showed no biologically significant similarity to any protein known, or suspected, to be of allergenicity or
toxicological concern.

6.5 Supporting documents

o RNA-Seq raw data and mapping sequence files can be provided at FSANZ’s request and can be
visualised in Geneious.
e SD6-1-AllergenOnline analysis of new ORFs.pdf

6.5.1 Results from the in silico functional motifs analysis searches

6.5.1.1 Search for promoter elements and transcription factor binding sites on PlantCARE, a database of
plant cis-acting regulatory elements
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>PlantCARE_16564

+ TTTGITCATA TAGTGGAGGG AGCTGGAGGG TGCCAATATT ATCCATATCA TATTCAAATG GAGCGCTCAA
- AAACAAGTAT ATCACCTCCC TCGACCTCCC ACGGTTATAA TAGGTATAGT ATAAGTITAC!CTCGCGAGTT
+ TCCATTGACT CATAAAATAC CATTGTTAAC ACCAATCATT ATCTGCHENA ACTANNNNNAGGAAAATAT
- AGGTAACTGA GTATTTTATG GTAACAATTG TGGTTAGTAA TAGACGTAAT TGATAATACC TCCTTTTATA
# AATGGGATTC AANNEENA TATGENCCAT CTGATTCTGA TAAAAAAAAA AATTCTCICT CTTATTTTTT
~ TTACCCTAAG TTTAGAAGCT AJMBEENITA GACTAAGACT ATTTTTTTTT TTAAGAGAGA GAATAAAAAA
+ TTCTTTGTGC CTTAATATAA GAAAAGTACA TTTCACTCTT AGAAATAAGC AACTATTATT TTTCTCTTTA
~ AAGAAACACG GAATTATATT CTTTTCATGHNNEENTTATTCG TTGATAATAA AAAGAGAAAT
# TATTITAAATA TCATAATGAC CTAATCCAAA ATTATATATA GTTTCTTGAA AAAAATTTAT TTTTATTTTT
~ ATAAATTTAT AGTATTACTG GATTAGGTTT TAATATATAT CAAAGAACTT TTTTTAAATA AAAATAAAAA
+ TTCTCAAAAT GTCCTTCTT TITIITCTT AAATGGTACT CTATTTGAAT AATACCAAAA ATAATCCTCA
~ AAGAGTTTTA CACGGAAGAA AAAAAAAGAA TTTACCATGA GATAAACTTA TTATGGTTTT TATTAGGAGT
+ CTAACCCTAA TAAGATGAAG AAACGCAAGA AAGCAAGAGT CAGGGAAGAG GTTAGGGCAC ATATAAAGCT
= GATTGGGATT ATTCTACTTC TTTGCGTTCT TTCGTTCTCA GTCCCTTCTC CAATCCCGTG TATATTTCGA
+ CTCTCTCAAT EGTCCTCTTG TTGGGAAGAG TCAGGGAAGA GGTGCCAAAA TGACCCCTCA CCTCTTGTTG
~ GAGAGAGTTA ACAGGAGAAC AACCCTTCTC AGTCCCTTCT CCACGGTTTT ACTGGGGAGT GGAGAACAAC
+ GGAGACAATT GrceTcACCC GANNEEENEENAACG TAAGATCACT ACCGCACTAC CAAAACTATA
~ CCTCTGTTAA CAGGAGTGGG CTTAGACGGA GTCCTATTGCIATTCTAGTGA TGGCGTGATG GTTTTGATAT
+ CEMNCGGECAA TGAGATTCGG GCCCATCCTT AATGAGTTGG TCTCTATAGC CCATTGCATG AGCCCCAAGG
= GGTTGCCGTT ACTCTAAGCC CGGGTAGGAA TTACTCAACC AGAGATATCG GGTAACGTAC TCGGGGTTCC
+ CCTAAGCARA TCTINNEMMNGCGGGAMNAG CCCCACTGTA ATTAGGGCGA ACAAGCATAG AGCCTACTAT
~ GGATTCGTTT AGAAGCGGTT CGCCCTTTTC GGGGTGACAT TAATCCCGCT TGTTCGTATC TCGGATGATA
+ GACTAACACA CCCCATCAAA ACCAAGTGCC CCATGCCTCG GCTAGGTGAT GACTAAAAGC CACCACAGCA
= CTGATTGTGT GGGGTAGTTT TGGTTCACGG GGTACGGAGC CGATCCACTA CTGATTTTCG GTGGTGTCGT
+ TATCAATACT CCTGCTATGG TAGTCAAGTC AAGACAAAAC CAATAAAACC AGATGATGTGIACAGGAAACC
= ATAGTTATGA GGACGATACC ATCAGTTCAG TTCTGTTTTG GTTATTTTGG TCTACTACAC TGTCCTTTGG
+ CATTTAAGAG CCTAAAACAT GCCTTTCAAG GAGGGACAAA CAATGGGGAA AGCAATAGCA TATGTATTCC
= GTAAATTCTC GGATTTTGTA CGGAAAGTTC CTCCCTGTTT GTTACCCCTT TCGTTATCGT ATACATAAGG
+ ATGATTGATT CACCTAGT

~ TACTAACTAA GTGGATCA

Event: QCAV-4

Motifs Found

0|0|4|0|0[0!0|¢]0|0|0‘4|0|0‘0|0|0‘0
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Figure SR6-15. PlantCARE search result for new ORF 7.

>PlantCARE_16880

Motifs Found

+ AGTGCCGGGG CAGGHNcTcC IMMMMCA CCTTGCTCCT GCCGAGAAAG TATCCATCAT GGCTGATGEA!
- TCACGGCCCC GTCCTAGAGG ACAGTAGAGT GGAACGAGGA CGGCTCTTTC ATAGGTAGTA CCGACTACGT
#ATGCGGCGGC TGCATACGCT TGATCCGGCT ACCTGCCCAT TCGACCACCA AGCGAAACAT CGCATCGAGC
- TACGCCGCCG ACGTATGCGA ACTAGGCCGA TGGACGGGTA AGCTGGTGGT TCGCTTTGTA GCGTAGCTCG
+ GAGEMEEENC TCGGATGGAA GCCGGTCTTG TCGATCAGEANIGATCIGUAC GAAGAGCATC AGGGGCTCGC
- CTCGIGCATG AGCCTACCTT CGGCCAGAAC AGCTAGTCCT ACTAGACCTG CTNNEENNENNNEENNAGCG
+ GeeacecGaA [EEEEENICAAGGC GCGCATGCCC GACGGCGAGG ATCTCGTCGT GACACATGGC
- CGGTCGGCTT GACAAGCGGT CCGAGTTCCG CGCGTACGGG CTGCCGCTCC TAGAGEAGCAICTGTGTACCG
+ GATGCCTGCT TGCCGAATAT CATGGTGGAA AATGGCCGCT TTTCTGGATT CATCGACTGT GGCCGGCTGG
- CTACGGACGA ACGGCTTATA GTACCACCTT TTACCGGCGA AAAGACCTAA GTAGCTGACA CCGGCCGACC
+ GTGTGGCGGA CCGCTATCAG GACATAGCGT TGGCTACCCG TGATATTGCT GAAGAGCTTG GCGGCGAATG
- CACACCGCCT GGCGATAGTC CTGHNNNNNNNNNNGGC ACTATAACGA CTHNNNNNNNNNNNCCTTAC
+ GGCTGACCGC TTCCTCGTGC TTTACGGTAT CGCCGCTCCC GATTCGCAGC GCATCGCCTT CTATCGCCTT
- CCGACTGGCG AAGGAGCACG AAATGCCATA GCGGCGAGGG CTAAGCGTCG CGTAGCGGAA GATAGCGGAA
+ CTHAGT TCTTCTGAGC GGGACTCTGG GGTTCGGATC GATCCTCTAG CTAGAGTCGA TCGACAAGCT
- GAACTGCTCA AGAAGACTCG CCCTGAGACC CCAAGCCTAG CTAGGAGATC GATCTCAGCT AGCTGTTCGA
+ CGAGTTTCTC CATAATAATG TGTGAGTAGT TCCCAGATAA GGGAATTAGG GTTCCTATAG GGTTTCGCTC
- GCTCAAAGAG GTATTATTAC ACACTCATCA AGGGTCTATT CCCTTAATCC CAAGGATATC CCAAAGCGAG
# ATGTGTTGAG CATATAAGAA ACCCTTAGTA TGTATTTGTA TTTGHNNSNTNAGETCTATCA ATANAATTTC
~ TACACAACTC GTATATTCTT TGGGAATCAT ACATAMACAT AAACATTITA TGAAGATAGT TATTTTAAAG
+ TAATTCCTAA AACCAAAATC CAGTACTAAA ATCCAGATCC CCCGAATTAA TTCGGCGTTA ATTCAGTACA
- ATTAAGGATT TTGGTTTTAG GTCATGATTT TAGGTCTAGG GGGCTTAATT AAGCCGCAAT TAAGTINNN
+ TTAAAAACGT CCGCAATGTG TTATTAAGTT GTCTAAGCGT CAATETGETT ACACCACAAT ATATCCTGAA
" GGCGTTACAC AATAATTCAA CAGATTCHEEETAAACAAN TGTGGTGTTA TATAGGACTT
+ GGCGGGAAAC GAATTGTGAA GGCGGGATTG TGAGCGGTGG GAAGGGCGAT CGGTGCGGCC [N
- CCGCCCTTTG CTTAACACTT CCGCCCTAMCIACTCGCCACC CTTCCCGCTA GCCACGCCCG GAGAAGCGAT
ISGCCAAT CACTGATAGT TTAAACTGAA GGCGGGAAAGNGACAATCTGA TCCAAGCTCA AGCTGCTCTA
- AATGCGGTTA GTGACTATCA AATTTGACTT CCGCCCTTTG CTGTTAGACT AGGTTCGAGT TCGACGAGAT

+ GGGCTGAGGG CATTCATG
- CCCGACTCCC GTAAGTAC

Figure SR6-16. PlantCARE search result for new ORF 49.
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>PlantCARE 17211 :
7 Motifs Found

ACTCGTAACC TTCACCGGCG AAGAGGAAGA GAAGTGGAGA AACCTTACTT
- TTCTAGACGG TCACAGGTGT TGAGCATTGG AAGTGGCCGC TTCTCCTTCT CHENCCTCENATGAA

+ CrTCTTCHAAT TCHMNCTTCATTGTC CAAACCTGGA GGTACTGCCT GCAAACTTGC AAAGCCTCTHN +
- GAGAAGTTTA AGACGHNSNNNENNNENG CTTIGGACCT CCATGACGGA CGTTTGAACG TTTCGGAGAC B AE-box
ECTCCRMNN T TGTACA TUGIGAGATG CCCAAGAATC CATGCGTTTC CTCCCGGAGG TGTCAGCATG +lll AT-rich element
- GAGGGAGTCG TGGAACATGT AJMSSNNSNNNMNCTTAG GTACGCAAAG GAGGGCCTCC ACAGTCGTAC + I ATCT-motif
+ THEENCATTTGGTCAT CCATGAATGC CCTCAGCTGT GTCAGCGATG TGATCCACCG GGAGGTGATG 3 EARS-hOX:
- AGGGACHNTAAACEEMEMNGGTACTTACG GGAGTCGACA CAGTCGCTAC ACTAGGTGGC CCTCCACTAC + M cGTCA-motif
+ ATTGGCCCTT AATAGCTAAT [NSNSSNNNSNNNNNENTCTTGG AAGGACTCAT CCATGTCGCT GTAGCACCAC S G-box
- TAACCGGGAA TATCGATTA CATGGTTCTT ATACAGAACC TTCCTGAGTA GGTACAGCGA CATCGTGGTG [ GARE-motif
+ CTGAATCGAA TTCCCGCGGC CGCCCGGCTG CAGATCGTTC AAAGATTIGG CAATAAAGTT TCTTAAGATT + Il MBS
- GACTTAGCTT AAGGGCGCCHNGRGGGCCGAC CHNMNNNMNTAAACC GTTATTTCAA AGAATTCTAN St MYB
+ GAATCCTGTT GCCGGTCTTG CGATGATTAT CATATAATTICTGIIGAATT ACGTTAAGCA TGTAATAATT ;!Il MYC
= CTTAGGACAA CGGCCAGAAC GCTACTAATA GTATATTAAA GACAACTTAA TGCAATTCGT ACATTATTAA ) Myb o .
+ AACATGTAAT GCAJEMTT ATTTATGAGA TGGGTTTTTA TGATTAGAGT CCCGCAATTA TACATTTAAT + Bl Myb-binding site
- TTGTACATTA CGTAGEGEAA TAAATACTCT ACCCAAAAAT ACTAATCTCA GGGCGTTAAT ATGTAAATTA & STRE
+ ACGCGIMMMMMNNNENNAATA TAGCGCGCAA ACTAGGATAA ATTATCGCGC GCGGTGTCAT CTATGTTACT + I spl
- TGCGCTATCT TTTGTTTTAT ATCGCGCGTT TGATCCTATT TAATAGCGCG CGCCACAGTA GATACAATGA () TATA-box
+ AGATCCGATG ATAAGCTGTC AAACATGAGA ATTCTTATCG ATACCGTCGA CCTGCAGGCA TGCAAGCTTG — TGA“elemef}t
- TCTAGGCTAC TATTCGACAG TTTGTACTCT TAAGAATAGC TATGGCAGCT GGACGTCCGT ACGTTCGAAC + I TGACG-motif
+ GCACTGGCCG TCGTTTTACA ACGTCGTGAC TGGGAAAACC CTGGCGTTAC CCAACTTAAT CGCCTTGCAG I Unnamed__4
- CGTGACCGGC AGCAAAATGT TGCAGCACTG ACCCTTTTGG GACCGCAATG GGTTGAATTA GCGGAACGTC [c WRE3
+ CACATCCCCC TTTCGCCAGC TGGCGTAATA GCGAAGAGGC CCGCACCGAT CGCCCTTCCE AACAGTTGCG s WUN-motif
- GTGTAGGGGG AAAGCGGTCG ACCGCATTAT CGCTTCTCCG GGCGTGGCTA GCGGGAAGGG TTGTCAACGC + W as-1
+ CAGCCTGAAT GGCGAATGCT AGAGCAGCTT GAGCTTGGAT CAGATTGTCG TTTCCCGCCT TCAGTTTAAA * re2f-1
- GTCGGACTTA CCGCTTACGA TCTCGTCGAA CTCGAACCTA GTCTAACAGC AAAGGGCGGA AGTCAAATTT
+ CTATCAGTGT TTGACAATNSINIGE AACHNNNN G GC TCCGE ARCTGTTGGG AAGGGCTAAR
- GATAGTCACA AACTGTTAGA CTAGGTTCGA GAAGTCCGAA GTCCGACGCG TTGACAACCC TTCCCGATTT
+ GGAAAGGCTA TCGTTCAA
- CCTTTCCGAT AGCAAGTT
Figure SR6-17. PlantCARE search result for new ORF 71.
>PlantCARE_12636 i
+ CCAGTGTCCA COTTCACCGG CGAAGAGGAA GAGAAGTGGA GAAACCTTAC Trercrrean; MMotifs Found
- GGTCACAGGT GTTGAGCATT GGAAGTGGCC CiNNNNNNNNNNCACCT CHNMSNMNNNNACAGAAGTT
# ATSSSENENEICTTGATTG TCCAAACCTG GAGGTACTGC CTGCAAACTT GCAAAGCCTC THREEENICTCA ~ .
- TARGACGTCNNNNNN T TCGAC CTCCATGACG GACGTTTGAA CGTTTCGGAG ACGAGGGAGT _+|  RE-box
# EEEITTGTA CATGGEGNGA TGCCCAAGAA TCCATGCGTT TCCTCCCGGA GGTGTCAGCA THENNNNNNNN + M Apr-1
- COTGGANNNNNINCGGGTTCTT AGGTACGCAA AGGAGGGCCT CCACAGTCGT ACAGGGACCG + M AT-rich element
EENCATITGOTC ATCCATGAAT GCCCTCAGCT GTGTCAGCGA TGTGATCCAC CGGGAGGTGA TGATTGGCCC + Ml CART-box
- TGTAAACCAG THENEEMENGGAGTCGA CACAGTCGCT ACACTAGGTG GCCCTCCACT ACTAACCGGG _+ M CGTCA-motif
+ TTAATAGCTA [SSSSNNSNNNNNTGTCTT GGAAGGACTC ATCCATGTCG CTGTAGCACC ACCTGAATCG -+l G-box
- AATTATCGAT TACATGGTTC TTATACAGAA CCTTCCTGAG TAGGTACAGC GACATCGTGG TGGACTTAGC 1 GARE-motif
+ AATTCCCGCG GCCGCCCGGC TGCAGATCGT TCAAACATIIIGGCAATAAAG TTTCTTAAGA TTGAATCCTG + Il MBS
- TTAAGGGCGC CHERGGGCCG ACGTCTARNMMMMMMTAAA CCGTTATTTC AAAGAATTCT AACTTAGGAC &3 MYB
+ TTGCCGGTCT TGCGATGATT ATCATATAAT THCEGIMGAA TTACGTTAAG CATGTAATAA TTAACATGTA + W myc
= AACGGCCAGA ACGCTACTAA TAGTATATTA AAGACAACTT AATGCAATTC GTACATTATT AATTGTACAT 1 Myb o )
+ ATGCAJSMMMITTATTTATGA GATGGGTTTT TATGATTAGA GTCCCGCAAT TATACATTTA ATACGCGHENN | Myb-binding site
- TACCTHGEGGNAATAAATACT CTACCCAAAA ATACTAATCT CAGGGCGTTA ATATGTAAAT TATGCGCTAT 4 STRE
EISNRNMSNNAA TATAGCGCGC AAACTAGGAT AAATTATCGC GCGCGGTGTC ATCTATGTTA CTAGATCCGA + Il spl
- CTTTTGTTIT ATATCGCGCG TTTGATCCTA TTTAATAGCG CGCGCCACAG TAGATACAAT GATCTAGGCT Bl TATA-box
+ TGATAAGCTG TCAAACATGA GAATTCTTAT CGATACCGTC GACCTGCAGG CATGCAAGCT TGGCACTGGC BN TGA-element
= ACTATTCGAC AGTTTGTACT CTTAAGAATA GCTATGGCAG CTGGACGTCC GTACGTTCGA ACCGTGACCG ) B TGACG-motif
+ CGTCGTTTTA CAACGTCGTG ACTGGGAAAA CCCTGGCGTT ACCCAACTTA ATCGCCTTGC AGCACATCCC S8 Unnamed__4
- GGAGCAAAAT GTTGCAGCAC TGACCCTTTT GGGACCGCAA TGGGTTGAAT TAGCGGAACG TCCHNNNNGG () WRE3
+ CCTTTCGCCA GCTGGCGTAA TAGCGAAGAG GCCCGCACCG ATCGCCCTTC CCAACAGTTG CGCAGCCTGA el WUN-motif
£/ GoANEENGeT coaccoearT ArcocTrcNNNNNNNNNNNNGCCGGAAG GGTTGICANS (GCOTCGGACT + Il as-1

+ ATGGCGAATG CTAGAGCAGA TTGTCACGAC GPTTTTAATG [NCT CCTCGGATTG TCAAACAGTT
- TACCGCTTAC GATCTHENACAGEEENG CAAAAATTAC ACTCAATCGA GGAGCCTAAC AGTTTGTCAN
+ GCGCAGCTAT CTGTCAACAT GAGGAGCAGA TTGTCACGAC GTTTTTAATG [EMEEEMNCT CCCGCCTTCA
5/ CGCGTCGATA GACAGTTGTA CTCCTCHNET AACHEEENG CAAAAATTAC ACTCAATCGA GGGCGGAAGT
+ GTTTAAACTG CCCATAAT
~ CAAATTTGAC GGGTATTA

Figure SR6-18. PlantCARE search result for new ORF 87.
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>PlantCARE_12836
+ TGGAATAATA GAAAATAAAA ATCTTAAATT TTCCACAGAA AAATGTTTTG TCATCGTGCG AAGATTAGTG

Event: QCAV-4

Motifs Found

- ACCTTATTAT CTTTTATTTT TAGAATTTAA AAGGTGTCTT TTTACAAAAC AGTAGCACGNNEENNNN

+ CACAAAACCG AAAACGTAAA ATGAAAACCG CGTATGTCAA GGCAGATTTG TTACATAGAG AGATTGTATA
BT TTTGGC TTTTGCATTT TACTTTTGGC GCATACAGTT CCGTCHNNNNNNNACATAT
# TTCTTGTAAA ATCTHMMMEC TATAGGAGTA AATGAAGGAG GTCAACTATC CTCATCTCTA GTGGTGATCC
= AAGAACATTT TAGAGTTTAG ATATCCTCAT TTACTTCCTUNGAGIIGATAG GAGTAGAGAT CACCACTAGG
+ ATATGGTAGA TGCAGAGAAG ATGCTTCTHMEMMECGCTACA TGATTTTTCT NCCACHIMNCATGTGAT
- TATACCATC N T AGCGATGT ACTAAAAAGA GAGGTGTACG TGGTACACTA
+ TAAGAAGGAG ccaccceTTC TTCHNNENCAA ACTAGGGTTA TTAGCTGAAG AGGAGAGGAA

~ ATTCTTCCTC GGTCGGGAAG AACGACAGGT GTGCGGGGTT TGATCCCAAT AATCGACTTC HCCTCHENNENN

+ GGGAGGAGTC TAAGAGATAG TAGCCAAAAA GGGTCTAGCC TATGCCTCTT TGTTTCCCTC TTATTTATAG
IEENCAG ATTCTCTATC ATCGGTTTTT CCCAGATCGG ATACGGAGAA ACAAAGGGAG AATAAATATC
+ TGATCCTTAT CAACTTAACT CTAATGGATC CTATCATCTT GGGTAGTTGG ATTATTGGAT GGATAGATCT
~ ACTAGGAATA GTTGAATTGA GATTACCTAG GATAGTAGAA CCCATCAACC TAATAACCTA CCTATCTAGA
+ IR TCTCTTATT TGCTCTTATT GGATCTTATT TATAAAATAA TTEMMNGGCT TACTAGATAT
-~ GATGGGTTAT TAGAGAATAA ACGAGAATAA CCTAGAATAA ATATTTTATT AAGTTACCGA ATGATCTATA
+ TTAATAAGAT AGGAGCTCTA GCAGATATCT CATATTCGAA CHENENENACACC TACCATATGT
=~ AATTATTCTA TCCTCGAGAT CGTCTATAGA GTATAAGCTT GGAGATGAGC AACGTTGTGG ATGGTATACA
+ GTATGACTCT CTAGGCHEMMMEATCGAGCTG GTTGTGAGTT GTATATGTCA AAACTCCTTC TGTCTTAATG
~ CATACTGAGA GATCCGGGTT ATAGCTCGAC CAACACTCAA CATATACAGT TTTGAGGAAG ACAGAATTAC
+ AATTATTGTC TCCATAGTAA TTCACTCGAC TCATCGGCTA TGAACGTACT AGEEGNEEAC GCCATAGTCC
=~ TTAATAACAG AGGTATCATT AAGTGAGCTG AGTAGCCGAT ACTTGCATGA TCCGGTGATG CGGTATCAGG
+ CCAGACGATA CAGGAGHEINENNMATTG GACTTGTTAC TCCTTAGTTA TCGTGTATTT ATAGTCTCTC
= GGTCTGCTAT GTCCTCTTAG GTTAGGTAAC CTGAACAATG AGGAATCAAT AGCACATAAA TATCAGAGAG
+ ATCCATCTAA TATCCTAGAA ATTGTATATC GGGCATAGTG TTGTCAGATC CATACGGAAT ATACTCGAGT
=~ TAGGTAGATT ATAGGATCTT TAACATATAG CCCGTATCAC AACAGTCTAG GTATGCCTTA TATGAGCTCA
+ CTTGCTCTAG TCATATAGTC ATATTCTCTT GGAGAATACC TTTTCTTTEMEBECENEMEGA TCCCTGGCCA
~ GAACGAGATC AGTATATCAG TATAAGAGAA CCTCTTATGG AAAAGAAAGT TAGGTTTACT AGGGACCGGT

+ GGGATTTGCC TAAGCAA
- CCCTAAACGG ATTCGTT

Figure SR6-19. PlantCARE search result for new ORF 111.

>PlantCARE_12992
+ CTCAATGGGA AA! CACTCHG TCATTAAAGA TAAGCTGAGA CAGAGTCGTC TTCCCTGCCC

- GAGTTACCCT TTACGAGGAG GTGAGAGAAC AGTAATTTCT ATTCGACTCT GTCTCAGCAG AAGGGACGGG
+ CcrcCTANMMAACTATAGGA GGGGCGGTCC AAATCCTAGA ATGGAAGAGA TCGGGAGGAA GATAGCCAAG
= GAGGATTAGG TTGATATCCT CCCCGCCAGG TTTAGGANAccTTCTCT AcCceTCHNNN
+ AAGATCAGTG GCCTACCTTA CGGAGCAACA GCAATGGGGA GATATCTAAG ATCTAAGCAC GGAGAAAGCA
= TICTAGTCAC CGRATGGAAT GCCTCGITGE CGTTACCCCT CTATAGRTIC TAGATTCGIG CCTCTTICGT |
+ GCTGGAGAGA AGTCTTGGAA ACTGAGACTT GGGAGATGCC ACCGGCTGCA AGTGATGTGT TATCCGCTCT
+ CGACCTCTCT TCAGAACCTT TGACTCTGAA CCCTCTACGG TGGCCGACGT TCACTACACA ATAGGCGAGA |
+ ARGGAGAAGT TACGACANNNEENNCTGAAGCTC TOTTTTGCCT TCTCTCCHN—
IGCTACAGGT TTCGAAAGGA TACACTGATC CACANGEGGNNTAGCTCAAAA TTTGATTCAA

+ CGAAAAGATC GGAGGACATGIGCAGAAGAAT GCTTTGATGANPIMGETGTGC AGATTCTTCT TTCGGTACTM
= GCTTTTCTAG CCTCCTCTAC COTCTICTTA CGRAACTACT AAACCACACE TCTAAGAAGA ARGCCRIGAS |
INGGGCAAC TATGTGATGA ATGACTCAGT CCATGACCTC GCTCGATGGG TTTCATTGGA TGAATATTTT
ACT NN
+ CGAGCAGATG AAGACTCACC ATTGCATATT TCAAAGCCAA TTCGTEANMNIGTCATGGTGC AGTGAAAGAA
AGTTTCGETT AR A\ 'AAA CRGTACCACG FCACTTICTT |
+ TAACCAATGT TCTTCANNMNACACTG GTGGAGATGC TGTCAATCCG CTCAGCAGTT TGCGCACTHEN
= APTGGTTACA AGRACTCCTA TTATTGIGAC CACCTCTACG ACAGTTAGGC GAGTCOTCAR ACGCGTGAGA |
EEEEEERERERCAATCTG AGTTCCGGTC GTA N~ TG CCGA
= GGAAAAGAAT CCGGTTAGAC TCAAGGCCAG CATAGTAGAA GAACTATCTT ACAAGTCCTA CAACTCGGCT |
+ ATCCGTGTTT TGGATTTCAG CAACTGCGTC ATAAGAAATT TGCCTTCTTC GGTTGGAAAT CTGAAACHENN
= TAGGCACARA ACCTARAGIC GTTGACGC . (7! TCTITAA ACGCANGARG CCAACCTTTA GACTTTGTAG |
N GGCCTGTCT AATACGAGAA TTCAAAGGTT GCCGGAGTCT GTAACACGEIC TTTGCHENT
= ACGCAATGGA CCCGGACAGA TTATGCTCTT AAGITTCCAA CGGCCTCAGA CATTGTGCAG AAACGGAGGA |
+ TCAGACATTG CTACTAGAGG GCTGTGAANNNNNENNNNENAAGAAGCA TGAGCAGGCT CGTCAAACTG
= AGTCTGTAAC GNIGATCTCC CGACACTTGA CACGTCCAAT GGTTCTTCGT ACTCGTCCGA |/ ITGAC |
+ AGGCAGCTCA AAGCAAAT

= TCCOICGAGT TTCGTTTA
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Figure SR6-20. PlantCARE search result for new ORF 151.
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>PlantCARE_13218 i
+ GATTCTTGEG CATCIGACGA TCTACHENNSNNNNNNG CAGAGGCTTT GCAAGTTTGC Acccagrace MOtifs Found

- CTAAGAACCC GTAGHEEEMT ACATGTTCCA CGACTCCCTC INENNNNNICAAACG TCCGTCATGG
+ TCCAGGETTG GACANTCAAC GATGTGCAGA ANSSNSNSNNNNAGG™ TCTCCACT N -~

- AGGTCCAAAC CTGTTAGTTG CTACACGTCT TAAACTHNENETTCATIMMNAGAGGTGAAG AGAAGGAGAA _+ )8l CAAT-box
N CGAGT TGTGGACACT GGCAGATCTT TAGAAACTGG AGGAAGGTGA GGTGTTGCAG + I CGTCA-motif
- GCGGCCACTT CCAATGCTCA ACACCTGTGA CCGHNMNNNNNNNNNACC TCCTTCCACTICCACAACGTC + [l cC-motif
+ ARGTIICCGUARAAATGAAT CATTTTGTGC TCGGTGTCTG AGCATCAAGE CGTHNNICC TGTTCHNNEN + M LTR
- TTCAGGGGGC TTTTTACTTA GTAAAACACG AGCCACAGAC TCGTAGTTCG GCAGCAGTGG ACAAGCAGAC + Il mMYB
IEEEENENNC GAGTGATATT AAACGCGAGC CCTGTATCGG AAGAGTTATT CACCTEMAGGNAAACTGTGTG S mc '
- GCGTAGGTAG CTCACTATAA TTTGCGCTCG GGACATAGCHNNSNNMNENA|GTGGAGITGG TTTGACACAC _+ I Myb-binding site
+ ACATGGTGAG GCGAGGGCAG TTCTGAATTG TCAAGCTTTC GAGGGAGGTG AGTGCCTGGA AGCCAATAGA + Il O2-site
- TGTACCACTC CGCTCCCGTC AAGACTTAAC AGTTCGAAAG CTCECTECAC TCACGGACCT TCGGTTATCT == TGACG-motif
+ TTGTAGCCTC TGGCAATTGA!CGAGGGACAA ATGTTGGAGT GCTGATAGCT GACATAGAGG ACCCGGTGGA _+ I Unnamed__4
- AACATCGGAG ACCGTTANMMMITCCCTGTT TACAACCTCAICGACTATCGA CTGTATCTCC TGGGCCACCT Bl 6:-1

+ chs-CMA2a

+ AATGATGACA GATTTGGACA ATCTTTGATG THNNEENGATCT GAGGTTCTCG AAGCATGTTG
~ TTACTACTGT CTAAACCTGT TAGAAACTAC AGGTTCTTCC TTTCTCTACA CTCCAAGAGC TTCGTACAAC
+ ACAGTGAATC CTCATTGTTG TTTGGATAGA GGCATGGCTG CAACTTTAGA TGCTCGAGAG AGGAAGGCAA
- TGTCACTTAG GAGTAACAAC AAACCTATCT CCGTACCGAC GTTGAAATCT ACGAGCTCTC TCCTTCCGTT
+ AAGAAAACTG CAAGGCAGTG GACAATTAGT CATTATCAAT GATTCAAGTG AAATGGCTHNEEEN
- TTCTTTTGAC GTTCCGTCAC CTGTTAATCA GTAATAGTTA CTAAGTTCAC TTTACCGACA AGACTTAGGA
EICGCCGGCA AAAACTCAAG AGAATCACAA TCGGTAAATG CCGCTGTCTT GAGGGCGACG AGGTTGTGCT
- AGGCGGCCGT TTTTGAGTTC TCTTAGTGTT AGCCATTTAC GGCGACAGAA CTCCCGCTGC TCCAACACGA
+ GCAACAATCC TTCGCTTAGG GATCTCAGTT CTCGACACTC!CGAAACATGC AAAGAAGAAA GGGAAACATT
- CGTTGTTAGG AAGCGAATCC CTAGAGTCAA GAGCTGTGAG GCTTTGTACG TTTCTTCTTT CCCTTTGTAA
+ CGTHMCA TCACCGTTTC CATGGAATCC TGGAAGATCA ACTAGTC NN CTTAGTTCT
- GCAGCAGTGT AGTGGCAAAG GTACCTTAGG ACCTHNNNNNENNNNAC AAGAACTATA GGAATCAAGA
+ TCCAGTGTTG GTGGGAGGGA GGGCAGATTC CTGAGCCTGG GACAATCCTC GATCAGCAGT TTATGGAGGC

DeclEGACC CTGTTAGGAG CTAGTCGTCA AATACCTCCG

= CTCCCTTCAT CGTTGTCA

Figure SR6-21. PlantCARE search result for new ORF 156.

6.5.1.2 Search for promoter elements and transcription factor binding sites on TSSP, Softberry
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Figure SR6-22. TSSP search page.
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>ORF_7_(frame_2)-5'-1000bp_extraction
Length of sequence- 1000

Y

Thresholds for TATA+ promoters - 0.02, for TATA-/enhancers - 0.04
1 promoter/enhancer(s) are predicted
Promoter Pos: 511 LDF- 0.04 TATA box at 479 19.07
Transcription factor binding sites/RegSite DB:
for promoter at position - 511
489 (-) RSP00005 CTWWWWWWGT
265 (+) RSP00024 TATTATTT
290 (+) RSP00026 gcttttgaTGACtTcaaacac
475 (-) RSP00087 TtACgcaagcaaTGACatct
332 (+) RSP00098 cttaatatATTTTTAattattttattctcttaa
336 (+) RSP00117 aattATTTTTAaa
337 (+) RSP00125 aatATTTTTAtt
328 (+) RSP00126 gaaaattttaatATTTTTAtttagtatt
337 (+) RSP00135 aatATTTTTAtc
336 (+) RSP00140 aattATTTTTAtt
233 (+) RSP00161 WAAAG
485 (+) RSP00161 WAAAG
373 (-) RSP00161 WAAAG
281 (-) RSP00161 WAAAG
281 (+) RSP00337 ATATTTAWW
292 (-) RSP00337 ATATTTAWW
340 (+) RSP00339 RTTTTTR
413 (-) RSP00339 RTTTTTR
395 (+) RSP00398 TTTGAA
284 (+) RSP00477 TTTAA
384 (-) RSP00477 TTTAA
289 (-) RSP00477 TTTAA
267 (+) RSP00508 gcaTTTTTatca
338 (+) RSP00508 gcaTTTTTatca
344 (+) RSP00508 gcaTTTTTatca
345 (+) RSP00508 gcaTTTTTatca
346 (+) RSP00508 gcaTTTTTatca
367 (+) RSP00508 gcaTTTTTatca
368 (+) RSP00508 gcaTTTTTatca
369 (+) RSP00508 gcaTTTTTatca
370 (+) RSP00508 gcaTTTTTatca
371 (+) RSP00508 gcaTTTTTatca
415 (-) RSP00508 gcaTTTTTatca
339 (-) RSP00508 gcaTTTTTatca
338 (-) RSP00508 gcaTTTTTatca
337 (-) RSP00508 gcaTTTTTatca
© 1999 - 2023 www sofiberry.com
>ORF_49_(frame_3)-! 5'-1000bp extraction
Length of sequence- 000
Thresholds for TATA+ promoters - 0.02, for TATA-/enhancers - 0.04
0 promoter/enhancer(s) are predicted
©1999 - 2023 www softberry.com
>ORF_71_(frame_3)-5'-1000bp_extraction
Length of sequence- 1000
Thresholds for TATA+ promoters - 0.02, for TATA-/enhancers - 0.04
0 promoter/enhancer(s) are predicted
© 1999 - 2023 www softberry.com
>ORF_87_ (frame_1)-5'-1000bp_extraction
Length of sequence-
Thresholds for TATA+ promoters - 0.02, for TATA-/enhancers - 0.04
0 promoter/enhancer(s) are predicted
© 1999 - 2023 www softberry.com
>ORF_111 (frame 1)-5'-1000bp_extraction
Length of sequence- 100
Thresholds for TATA+ promoters - 0.02, for TATA-/enhancers - 0.04
0 promoter/enhancer(s) are predicted
© 1999 - 2023 www soffberry.com
>ORF_151_(frame_2)-5'-1000bp_extraction
Length of sequence-
Thresholds for TATA+ promoters - 0.02, for TATA-/enhancers - 0.04
0 promoter/enhancer(s) are predicted
© 1999 - 2023 www softberry.com
>ORF_156_(frame_3)-5'-1000bp__extraction
Length of sequence-
Thresholds for TATA+ promoters - 0.02, for TATA-/enhancers - 0.04
0 promoter/enhancer(s) are predicted
© 1999 - 2023 www softberry.com

Figure SR6-23. TSSP search results.

Event: QCAV-4
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6.5.1.3 Search for 3'-end cleavage and polyadenylation regions on POLYAH, Softberry
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Figure SR6-24. POLYAH search page.

>ORF_7_(frame_2)-3'-300bp_extraction
Length of sequence-
0 potential polyA sites were predicted

© 1999 - 2023 ww s0Mberry com

>ORF_49_(frame_3)-3'-300bp_extraction
Length of sequence- 0
0 potential polyA sites were predicted

© 1099 - 2023 www sofpermy com

>0RF_71_(frame_3)-3'-300bp_extraction
Length of sequence- 300
0 potential polyA sites were predicted

© 1999 - 2023 waw sofberny.com

>ORF_87_(frame_l)-3'-300bp_extraction
Length of sequence- 300
0 potential polyA sites were predicted

© 1999 - 2020 werw soferry cOm

>ORF_111 (frame_l)-3'-300bp_extraction
Length of sequence- 300
0 potential polyA sites were predicted

© 1009 - 2023 www soffbery com

>0RF_151_(frame_ 2)-3'-300bp_extraction
Length of sequence- 300
0 potential polyA sites were predicted

© 1999 . 2023 wwrw softberry com

>ORF_156_(frame_3)-3'-300bp_extraction
Length of sequence- 300
0 potential polyA sites were predicted

© 1999 - 2023 www softberny com

Figure SR6-25. POLYAH search results.
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QUT2023-7: In silico assessment of MamRGA2 and NPTII for allergenicity and
toxicity
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7.1 Introduction

Banana event QCAV-4 (QUT-QCAV4-6) was created by Agrobacterium tumefaciens-mediated
transformation of banana (Musa acuminata subgroup Cavendish cv Grand Nain) embryogenic cells with
plasmid pSAN3. Analysis of the nucleotide sequence of the insert in QCAV-4 revealed a single large 26,849
bp insert on chromosome 6 containing three intact copies of both the CC-NBS-LRR resistance (R) gene
MamRGA2 and the nptll selectable marker gene. Details of this analysis can be found in study report
QUT2023-1.

Assessing the toxicity and allergenicity potential of newly-expressed proteins produced in the edible
portions of a genetically engineered food crop is an integral component of the overall safety assessment.
As there is currently no single criterion that is sufficiently predictive of potential toxicity or allergenicity,
a “weight-of-evidence” approach is recommended by Codex (2003) for hazard identification that
considers a number of criteria including the in silico evaluation of the amino acid (aa) sequence similarity
to known toxins or allergens (Codex, 2003; Delaney et al., 2008). This document reports the assessment
of the amino acid sequences of MamRGA2 and NPTII for similarity to known or suspected allergenic and
toxic proteins.

7.2 Materials and Methods

7.2.1 Allergenicity searches

In silico analyses were performed to compare the predicted amino acid sequences of MamRGA2 and NPTII
to known allergenic proteins in the Food Allergy Research and Resource Program (FARRP) dataset, which
is available through www.AllergenOnline.org (University of Nebraska). Full-length sequence searches
were done using the FASTA36 alignment tool and significant homology determined when greater than
50% homology was found between the query sequence and a database entry and the E-value was less
than 10%4. Sliding window searches (80-mer) were done using FASTA36 and significant homology
determined when there was greater than 35% homology between the query sequence and a database
entry and an E-value lower than 1 x 10, Exact 8-mer match searches were done using FASTA36 and
reported at 100% identity.

7.2.2 Toxicity searches

Potential structural similarities shared between the predicted amino acid sequences of MamRGA2 and
NPTII and proteins known or suspected to be toxins were evaluated in Geneious Prime® version 2022.2.1.
using the Basic Local Alignment Search Tool (BLAST) and a toxin protein BLAST database created in
Geneious. The database was generated from a subset of sequences derived from the UniProt
Knowledgebase, comprised of 568,002 manually annotated and reviewed sequences from Swiss-Prot and
226,771,948 automatically annotated, un-reviewed sequences from TrEMBL, that were selected using a
keyword search on toxins (KW-0800). At the time of its creation, August 29, 2022, the collection contained
atotal of 92,851 sequences, including 7,523 reviewed sequences from Swiss-Prot and 85,328 un-reviewed
sequences from TrEMBL. Matches between the query sequence and a database entry were considered
significant at an E-value lower than 1 x 10°.

7.3 Results

7.3.1 Assessment of the allergenicity potential of MamRGA2 and NPTII
Protein characterisation (study report QUT2023-4) and RNA-Seq analysis of MamRGA2 (study report
QUT2023-5) both indicated minimal exposure to this protein from the consumption of fruit and peel of
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event QCAV-4. Although exposure to MamRGA?2 is likely to be negligible, in silico analyses were still
performed to compare the predicted amino acid sequences of MamRGA2 (accession #ACF21694) to
known allergenic proteins in the FARRP dataset. The version of the database used (v21) contains 2,233
protein (amino acid) sequence entries that are categorised into 913 taxonomic-protein groups of unique
proven or putative allergens (food, airway, venom/salivary and contact) and celiac protein sequences
from 430 species. Three types of analyses were performed for this comparison on October 27, 2022 and
as described in materials and methods section 2.1: the full-length sequence (E-value < 10'), 80-mer sliding
window (35% homology with E-value < 10%) and 8-mer exact match searches did not identify similarities
between MamRGA2 and known allergens in the FARRP database (Table SR7-1) indicating that exposure
to the MamRGA2 protein is unlikely to be of allergenicity concern.

Similar analyses were done to assess the allergenicity potential of NPTIl (accession #AAF65391). These
analyses did not identify any known allergens with homology to NPTII (Table SR7-2), indicating that, as
previously demonstrated by other studies (OGTR, 2017), the NPTII protein is not allergenic.

Full result outputs from the allergenicity assessment of MamRGA2 and NPTII are presented in SD7-1 and
SD7-2 (section 7.5).

Table SR7-1. Search results using MamRGA2 query sequence against the FARRP database on October 27, 2022
Database AllergenOnline Database v21 (February 14,2021)

>MamRGA2
MAGVTSQAAA VFSLVNEIFN RSINLIVAEL RLQLNARAEL NNLQRTLLRT HSLLEEAKAR RMTDKSLVLW LMELKEWAYD
ADDILDEYEA AAIRLKVTRS TFKRLIDHVI INVPLAHKVA DIRKRLNGVT LERELNLGAL EGSQPLDSTK RGVTTSLLTE
SCIVGRAQDK ENLIRLLLEP SDGAVPVVPI VGLGGAGKTT LSQLIFNDKR VEEHFPLRMW VCVSDDFDVK RITREITEYA
TNGRFMDLTN LNMLQVNLKE EIRGTTFLLV LDDVWNEDPV KWESLLAPLD AGGRGSVVIV TTQSKKVADV TGTMEPYVLE
ELTEDDSWSL IESHSFREAS CSSTNPRMEE IGRKIAKKIS GLPYGATAMG RYLRSKHGES SWREVLETET WEMPPAASDV
LSALRRSYDN LPPQLKLCFA FCALFTKGYR FRKDTLIHMW IAQNLIQSTE SKRSEDMAEE CFDDLVCRFF FRYSWGNYVM
NDSVHDLARW VSLDEYFRAD EDSPLHISKP IRHLSWCSER ITNVLEDNNT GGDAVNPLSS LRTLLFLGQS EFRSYHLLDR
Anﬂnoaddquery MFRMLSRIRV LDFSNCVIRN LPSSVGNLKH LRYLGLSNTR IQRLPESVTR LCLLQTLLLE GCELCRLPRS MSRLVKLRQL
KANPDVIADI AKVGRLIELQ ELKAYNVDKK KGHGIAELSA MNQLHGDLSI RNLQNVEKTR ESRKARLDEK QKLKLLDLRW
ADGRGAGECD RDRKVLKGLR PHPNLRELSI KYYGGTSSPS WMTDQYLPNM ETIRLRSCAR LTELPCLGQL HILRHLHIDG
MSQVRQINLQ FYGTGEVSGF PLLELLNIRR MPSLEEWSEP RRNCCYFPRL HKLLIEDCPR LRNLPSLPPT LEELRISRTG
LVDLPGFHGN GDVTTNVSLS SLHVSECREL RSLSEGLLQH NLVALKTAAF TDCDSLEFLP AEGFRTAISL ESLIMTNCPL
PCSFLLPSSL EHLKLQPCLY PNNNEDSLST CFENLTSLSF LDIKDCPNLS SFPPGPLCQL SALQHLSLVN CQRLQSIGFQ
ALTSLESLTI QNCPRLTMSH SLVEVNNSSD TGLAFNITRW MRRRTGDDGL MLRHRAQNDS FFGGLLQHLT FLQFLKICQC
PQLVTFTGEE EEKWRNLTSL QILHIVDCPN LEVLPANLQS LCSLSTLYIV RCPRIHAFPP GGVSMSLAHL VIHECPQLCQ
RCDPPGGDDW PLIANVPRIC LGRTHPCRCS TT

Length (aa) 1232
Full FASTA hits (E-value < 10) 0
Number of 80mers 1153
80mers hits (35% homology, E-value < 10") 0
Number of 8mers 1225
8mers with exact match 0

Table SR7-2. Search results using NPTIl query sequence against the FARRP database on October 27, 2022

Database AllergenOnline Database v21 (February 14,2021)

>NPTII

MGIEQDGLHA GSPAAWVERL FGYDWAQQTI GCSDAAVFRL SAQGRPVLEV KTDLSGALNE LQDEAARLSW LATTGVPCAA
Amino acid query VLDVVTEAGR DWLLLGEVPG QDLLSSHLAP AEKVSIMADA MRRLHTLDPA TCPFDHQAKH RIERARTRME AGLVDQDDLD

EEHQGLAPAE LFARLKARMP DGEDLVVTHG DACLPNIMVE NGRFSGFIDC GRLGVADRYQ DIALATRDIA EELGGEWADR
FLVLYGIAAP DSQRIAFYRL LDEFF

Length (aa) 265
Full FASTA hits (E-value < 10”) 0
Number of 80mers 186
80mers hits (35% homology, E-value < 10") 0
Number of 8mers 258
8mers with exact match 0
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7.3.2 Assessment of the toxicity potential of MamRGA2 and NPTII

To assess the potential for toxicity of MamRGA2 and NPTII, structural similarities shared between their
predicted amino acid sequence and sequences in a local Geneious protein toxin BLAST database were
evaluated as described in materials and methods section 7.2.2. BLAST (blastp) searches using the
BLOSUMAS similarity scoring matrix and the amino acid sequence of NPTIl as queries did not return any
accessions of biological significance with an E-value acceptance criteria lower than 1 x 10~ (Figure SR7-1).

The amino acid sequence of MamRGA2 matched three protein accessions that contain the keyword
“toxin” in the UniProt Knowledgebase with an E-value lower than 1 x 10 (Figure SR7-2). Of these three
proteins, two were from Triticum aestivum (wheat) and one was from Hordeum vulgare (barley). To assess
the significance of these findings, an identical search into the same toxin database was made with the
amino acid sequence of SVWNT1, another CC-NBS-LRR type resistance gene (Rpi-vnt1) product derived
from Solanum venturi and that provides protection against foliar late blight in potato (Solanum
tuberosum). As predicted, the blastp search using SYWWNT1 as query returned the identical three sequences
as the blastp search using MamRGA2 as query (Table SR7-3). SWWNT1 is expressed in the Innate® Hibernate
(event Y9) and Innate® Acclimate (event X17) potatoes developed by J.R. Simplot Co. that have been
approved for food, feed and cultivation in the USA and Canada since 2017. Both events were also
approved for food that same year in Australia and New Zealand and for both food and feed in 2020 in the
Philippines.

7.4 Conclusions

Using conservative search criteria, the amino acid sequences of MamRGA2 and NPTIl showed no biological
significant similarity to any protein known, or suspected, to be of allergenicity or toxicological concern.

Hit Table Query Centric View Distances Info
Name Bit-Score E Value ~ Grade Hitstart Hitend Description % Pairwise Identity
tr|ADA3591Q)8 | ADA3S91QB_SACTN 29.502 1.90e+00 10.4% 63 nz Ribonuclease VapC O5=Propionibacteriaceae bacterium OX=2021380 GN=vapC PE=3 SV=1 30.9%

¥ tr|ADA255ZH58 |ADA255ZH58_9BURK 30.966 2.3%+00 15.7% 747 828 Cadherin domain-contalning protein OS=Rhodoferax sp. TH121 OX=2022803 GN=CHU94 07110 PE=4 5V=1 27.7%

 tr|ADAS3BFXPO | ADABIBFXPO_SACTN 28916 2.93e+00 8.7% 19 62 Ribonuclease VapC OS=Nocardioidaceae bacterium OX=1871072 GN=vapC PE=3 SV=1 348%

@ tr|ADAOCSRISG | ADAOCSRISE_PSEPU 30.381 3.40e+00 20.4% 949 1,057 Heme peroxidase OS=Pseudomnonas putida 513.1.2 OX=1384061 GN=NB05_11920 PE=4 5V=1 23.9%
tr|ADAZD1TNN7 |[AOA2D1TNN7_PSEPU  29.795 5.78e+00 20.4% 951 1,059 Heme peraxidase OS=Pseudomonas putida OX=303 GN=CR512_16825 PE=4 SV=1 229%

' 1r|ADA285Z3V3|ADA285Z3V3_IPSED 29.502 6.06e+00 20.4% 951 1,059 Ca2+-binding protein, RTX toxin-related OS=Pseudomonas sp. LAILTAHWI1 2:18 OX=1265485 GN=SAMNO5660296_02938 PE=4 SV=1  229%
r|ADAB6ZDUAT |ADAB62ZDUAT 9ACTN 27,745 7.86e+00 B.7% 69 114 Ribonuclease VapC OS=Actinomycetia bacterium OX=1883427 GN=vapC PE=3 5V=1 37.0%
tr|ADA437MFF4 |ADA437MFF4_9PROT 28916 8.57e+00 113% 766 825 Uncharacterized protein O5=Rhodovarius crocodyli OX=1979268 GN=EOD42_14865 PE=4 SV=1 283%
tr|ADA379KIV4 | ADA3T9KIV4_PSEPU 27.745 9.60e+00 9.1% 52 99 Ribonuclease VapC O5=Pseudomonas putida OX=303 GN=vapC PE=3 SV=1 333%
tr|ADA7Y3UUB2 |AOATY3UUB2 9PSED 28.916 9.69e+00 20.4% 951 1,059 Heme peroxidase OS=Pseudomonas sp. SbB1 0X=2735307 GN=HMHO05_02680 PE=4 5V=1 22.9%

¥ tr|BOKIL7 | BOKJL7_PSEPG 28916 9.69e+00 20.4% 951 1,059 Animal haem peroxidase OS=Pseudomonas putida (strain GB-1) OX=76869 GN=PputGB1_3353 PE=4 SV=1 229%

55 r | ADATWOLISS | ADA7WOLIS5_SACTN 27.745 9.72e+00 12.5% 50 118 Ribonuclease VapC OS=Thermoleophilaceae bacterium OX=2732252 GN=vapC PE=3 SV=1 32.9%

ienuy [N TN T I WSy U RUA TR, L S S G L PRSI Do e Ty |
i i e . i : : o : P — vi : ; r—
BRI ALPTG Al B1CORAR O AT LTHLTRE
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| AT AT L T
A S AR e e e
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B TSR ~ 85007 | 1TTED | 5 TTRGERe00 P GAKTHL P T FCBER X CTROAARrn AL GOr B |
e 13 tr| ADATWOLISS | ADATWOLISS 9ACTN T memcecms moac e n " D?umnu vwn e

Figure SR7-1. Search results using NPTIl as query sequence against the Geneious toxin database. Top, hit table and bottom, query-
centric alignment.
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Hit Table Query Centric View Annotations Distances Info
Name Bir-Score E Value ~ Grade Hitstart Hitend Description % Pairwise Identity
B 1r|AOA3BEFZY2 |ADAIBEFZY2_WHEAT 90711 1.04e-17 15.7% 303 695 NB-ARC domain-containing protein OS=Triticum aestivum OX=4565 PE=3 SV=1 247%
% tr|ADA287K383 |ADA287K383_HORWW 85.147 477e-16 18.5% 175 640 Uncharacterized protein OS=Hordeum vulgare subsp. vulgare OX=112509 PE=3 SV=1 252%
T tr|AUA3BESRU1 |ADAIBESRUT WHEAT 69.039 4.16e-11 221% 1,239 1813 rRNA N-glycosidase OS=Triticum aestivum OX=4565 PE=3 5V=1 24.9%
@ tr|AOA1S3JRL1 |ADATS3JRLY_LINUN 42095 7.36e-03 2.7% 1,738 1,803 uncharacterized protein LOC106175255 OS=Lingula unguis OX=7574 GN=LOC106175255 PE=3 SV=1 37.9%
¥ tr|AOAZBESRUT |ADA3BESRUT_WHEAT 403138 2.69e-02 57% 1,692 1,826 rRNA N-glycosidase OS=Triticum aestivum OX=4565 PE=3 SV=1 236%
" tr|AOABJ3DSE0 | ADABJ3DSE0_SHYPH 36.824 3.18e-01 4.4% 1,586 1,703 INTEIN_C_TER domain-containing protein OS=Limoniibacter endophyticus 0X=1565040 GN=GCM10010136_31040 PE=4 SV=1 24.6%
S 1r|AOADBTSVZ3 | ADAOBTSVZI_STEMI 35945 5.62e-01 22% m 764 Mon-specific serine threcnine protein kinase (Fragment) OS=5tegodyphus mimosarum OX=407821 GN=X975_09582 PE=4 SV=1  37.0%
@ tr|ADATM7JIGT |AOATM7]IG7_VARDE 34.188 1.73e+00 45% 590 707 Non-specific serine/threcnine protein kinase OS=Varroa destructor 0X=109461 PE=4 SV=1 22.9%
B 1r|ADATM7JHEG |ADA7M7]HEG_VARDE 34188 1.78e+00 4.5% 583 700 MNaen-specific serine [threcnine protein kinase OS=Varroa destructor OX=109461 PE=4 SV=1 229%
5 tr|ADATM7MC)3 | ADATM7MC)3_VARDE 34.188 1.84e+00 37% 457 547 Mon-specific serine [threonine protein kinase 0S=Varroa destructor 0X=109461 PE=4 SV=1 23.1%
T tr|AGDATM7ITEQ |AOA7M7JTED_VARDE 34188 2.03e+00 4.5% 476 593 Mon-specific serine [threcnine protein kinase OS=Varroa destructor OX=109461 PE=4 SV=1 229%
& 1r|ADAGMGOND |ADAGM4GONO_SPROT 31.845 2.18e+00 3.0% 78 149 Rl VapC 05=M lllum sp. S5-4 OX=2681465 GN=vapC PE=3 SV=1 284%
¥ tr|ADATGTWYPB | ADATGTWYP8_SCNID 33309 224e+00 35% 9 95 OS=Pack s borealis OX=2736680 PE=2 S\V=1 27.2%
B 1r|T1K991 | T1K991_TETUR 33.895 234e+00 3.0% BOS 878 Mon-specific serine /threenine protein kinase OS=Tetranychus urticae OX=32264 PE=4 SV=1 3%
" sp|Q9BPEE|01610_CONAE 29.795 351e+00 21% 12 62 Conatoxin ArMKLT2-0313 0S=Conus arenatus OX=89451 PE=2 SV=1 25.5%
@ tr|ADA17BMPZ1 |ADA178MPZ1_9PROT 31.259 35Be+00 26% 78 141 Ri VapC O5=M, illum moscoviense OX=1437059 GN=vapC PE=3 SV=1 28.1%
@ 1r|AOA1S3JRL1 |ADATS3JRLT_LINUN 32724 4.78e+00 2.8% 1,730 1,799 uncharacterized protein LOC106175255 OS=Lingula unguis OX=7574 GN=LOC106175255 PE=3 SV=1 343%
% tr|ADAGLSFBKD | ADAGLSFBKO_SACTN 30.088 6.38e+00 1.6% 66 104 Ribonuclease VapC OS=Acidimicrobiia bacterium OX=2080302 GN=vapC PE=3 SV=1 38.5%
T tr|AOADBTSVZ3 | ADAOB7SVZI_STEMI 3240 6.87e+00 3% 708 785 Mon-specific serine [threcnine protein kinase (Fragment) OS=Stegodyphus mimesarum OX=407821 GN=X975 09582 PE=4 SV=1  30.8%
% tr|ADA132A2Y4 |ADA132A2Y4_SARSC 32138 851e+00 2.5% 690 751 Morrspecific serine/threenine protein kinase OS=Sarcoptes scabiei 0X=52283 GN=QR98_0037450 PE=4 SV=1 323%
¥ tr|AOABBSLBNS | ADABBBLBNS_ABRPR 31552 8.90e+00 27% 274 337 Ribosome-inactivating protein OS=Abrus precatorius OX=3816 GN=LOC113863335 PE=3 SV=1 29.9%
" 1r|AOATFILMLE |ADATF7LMLS_9BACT 29795 9.21e+00 0.9% 100 121 Ribonuclease VapC OS=Candidatus Rokubacteria bacterium GWC2_70_16 OX=1802097 GN=vapC PE=3 SV=1 50.0%
Y tr|T1K991|T1K991_TETUR 31.845 9.91e+00 1.7% 454 496 Non-specific serine [threonine protein kinase OS=Tetranychus urticae OX=32264 PE=4 SV=1 41.9%
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Figure SR7-2. Search results using MamRGA2 as query sequence against the Geneious toxin database. Top, hit table and bottom, query-
centric alignment.

Table SR7-3. BLAST results using MamRGA2 and SvWNT1 as query sequence against the toxin database

Query match

Event Query
Start-end Identity E-value  Accession Description Organism
303-695  24.7%in393aaoverlap 1.0x10"7 AOA3B6FZY2 NB-ARCdomain-containing protein  Triticum aestivum (wheat)
QCAV-4 MamRGA2 175640  25.2%in466aaoverlap 4.8x10™° A0A287K383 Uncharacterized protein Hordeum vulgare (barley)
1,239-1,813 24.9%in 575 aa overlap 4.2x10"" AOA3B6SRU1 rRNA N-glycosidase Triticum aestivum (wheat)
175-630 28.7%in 456 aa overlap 6.0 x103° AOA287K383 Uncharacterized protein Hordeum vulgare (barley)
Innate®  SYVNTL 306-674 28.5%in 369 aa overlap 5.5x10°° AOA3B6FZY2 NB-ARC domain-containing protein  Triticum aestivum (wheat)
1,267-1,753 23.6%in 487 aaoverlap 1.4x10™*' AOA3B6SRU1 rRNA N-glycosidase Triticum aestivum (wheat)
139-260  36.8% in122aaoverlap 3.1x10° AOA3B6FZY2 NB-ARC domain-containing protein  Triticum aestivum (wheat)

7.5 Supporting documents

e SD7-1-AllergenOnline analysis of MamRGA2.pdf
e SD7-2-AllergenOnline analysis of NPTII.pdf
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8.1 Introduction

Banana event QCAV-4 (QUT-QCAV4-6) was created by Agrobacterium tumefaciens-mediated
transformation of banana (Musa acuminata subgroup Cavendish cv Grand Nain) embryogenic cells with
plasmid pSAN3. This plasmid contains the neomycin phosphotransferase |l (nptll) selectable marker gene
from the Tn5 transposon of Escherichia coli strain K12 and the MamRGAZ2 disease resistance (R) gene from
the wild banana Musa acuminata ssp. malaccensis which confers resistance to the devastating banana
fungal pathogen Fusarium oxysporum f. sp. cubense tropical race 4 (TR4) (Dale et al., 2017).

The purpose of this study was to fully characterise the microbial-expressed form of the MamRGA2 protein
that was used as standard for the quantification of MamRGA2 in planta (study report QUT2023-4) and in
the gastric enzymatic digestion and thermal stability assessment of MamRGA2 presented in study report
QUT2023-9. MamRGA2 was expressed in an E. coli over-expression system and characterised by sodium
dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE), Western blot analysis and mass spectral
analysis of tryptic peptide fragments.

8.2 Materials and Methods

8.2.1 Cloning and sequencing of the MamRGA2 expression vector

The 3,699 bp cDNA sequence of MamRGA2 (accession #EU616673) was cloned into the multiple cloning
site (MCS) of the pET28a(+) expression vector (Cat. #69864, Novagen, Merck) allowing fusion of a N-
terminal Hisg-tag (Figure SR8-1). The integrity of the resulting pET28a(+)-MamRGA2 construct was
confirmed by cloning and sequencing using routine laboratory practices (Sambrook and Russell, 2001) and
transfected into expression host E. coli strain Rosetta 2 (DE3) (Cat. #71397, Novagen, Merck).

8.2.2 Expression and purification of the MamRGA2 protein from a recombinant E. coli

For protein expression, 100 mL of recombinant E. coli was cultured in Luria-Bertani broth containing
kanamycin (30 pg/mL) and chloramphenicol (34 pg/mL) at 37°C with agitation (200 rpm) to an optical
density (ODgoonm = 0.6) at which point isopropyl B-D-1-thiogalactopyranoside (IPTG) was added to a final
concentration of 1 mM to induce MamRGAZ2 expression. The culture was maintained at 37°C with agitation
(200 rpm) for 3 h, following which the cells were harvested by centrifugation (4,000 xg, 10 min, 4°C). Cells
were resuspended in BugBuster Master Mix (Cat. #71456, Merck) including protease inhibitors
cOmplete™, Mini Protease Inhibitor Cocktail (Cat. #04693124001, Roche, Merck) and incubated at room
temperature for 20 min. The homogenate was centrifuged at 16,000 xg for 20 min at 4°C. At this stage
the supernatant, which contains soluble proteins, is designated the soluble protein fraction (SPF). The
pellet was washed three times with 1:10 dilution of BugBuster Master Mix by centrifugation (5,000 xg, 15
min, 4°C). The washed pellet was then solubilised by resuspension with 1x denaturing equilibration buffer
(50 mM sodium phosphate, 6 M guanidine-HCL, 300 mM NaCl) and centrifuged again (14,000 xg, 10 min)
to clarify and remove any insoluble debris. At this stage the supernatant, which contains insoluble
proteins, is designated the insoluble protein fraction (IPF).

8.2.3 Production of anti-MamRGA2 monoclonal antibodies

Since antibodies against MamRGA?2 are not commercially available, a mouse anti-MamRGA2 monoclonal
antibody designated 17F07 was custom made by Maine Biotechnology Services (MBS, BBI Solutions). The
17F07 antibody was produced against 3 peptides of MamRGA2 (QUT-P3 Ac-CSERITNVLEDNNT-amide,
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Figure SR8-1. Expression of the MamRGA2 protein using the pET-28a(+) expression system. A: schematic
representation of the pET-28a(+)-MamRGA2 vector for expression of MamRGA?2 in E. coli strain Rosetta 2 (DE3). B:
Deduced amino acid (aa) sequence of the MamRGA2 protein. The N-terminal Hisg-tag and thrombin cleavage site are
indicated within the 23-amino acid leader sequence. The expressed MamRGA2 protein is 1,255 amino acids (aa) in

length with a calculated molecular weight of ~142 kDa.
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QUT-P4 Ac-CSEFRSYHLLDRMFR-amide and QUT-P5 Ac-CDPPGGDDWPLIAN-amide) and supplied at a
concentration of 0.7 mg/mL. Details on the production of 17F07 can be found in SD8-1 (section 8.5).

8.2.4 SDS-PAGE and Western blot analysis

For SDS-PAGE, 4-20% Mini-PROTEAN TGX Precast Protein gels (Cat. #4561095, Bio-Rad) were used
followed by staining with Coomassie brilliant blue R-250 (Cat. #0472-25G, Amresco). Gels were de-stained
in a solution of 10% acetic acid and 50% methanol for 2-3 h followed by deionised water for 1-2 h and
imaged on a Chemidoc MP imaging system (Bio-Rad). An estimate of the molecular weight was
determined relative to the Colour Protein Standard markers, Broad Range (11-245 kDa or 10-250 kDa)
(Cat. #P7712S, P7719S, New England Biolabs) included on all gels.

For Western immunoblot analysis, proteins in gels were transferred to a nitrocellulose membrane (Cat.
#1704158, Bio-Rad), blocked in 3% bovine serum albumin (BSA, Cat. #P0834, Sigma)/Tris-buffered saline
with Tween® 20 (TBST) for 1 h prior to incubation. For Hiss-tag detection, an anti-Hisg-tag monoclonal
antibody-HRP (Cat. #MA1-135-HRP; ThermoFisher) was used at a 1:3,000 dilution in 3% BSA/TBST for 1 h.
For specific MamRGA2 detection, custom-made mouse anti-MamRGA2 monoclonal antibody 17F07 (MBS,
BBI Solutions) was used at 1:1,000 dilution in 3% BSA/TBST for 1 h followed by incubation with secondary
goat-anti-mouse IgG-HRP (Cat. #62-6520, ThermoFisher) at 1:5,000 dilution in 3% BSA/TBST for 1 h.
Chemiluminescence was visualised using the Clarity™ Western ECL Substrate (Cat. #1705061, Bio-Rad)
and imaged on the Chemidoc MP imaging system (Bio-Rad) at various durations of exposure.

8.2.5 MamRGA2 protein purification by metal affinity chromatography

A mini-scale batch purification protocol was used to purify the E. coli-expressed MamRGA2 from the
insoluble fraction of E. coli extracts using TALON® metal affinity resin (Cat. # 635501, Clontech) following
recommendations from the manufacturer. In brief, under denaturing conditions, insoluble clarified
protein fraction from 1 mL of IPTG-induced E. coli culture was added to the resin, allowed to bind for 10
min and centrifuged at 18,000 xg for 1 min to pellet the protein-resin complex. The supernatant containing
unbound proteins was removed, and a sample taken for SDS-PAGE analysis. The resin was further washed
twice with denaturing equilibration buffer (50 mM sodium phosphate, 6 M guanidine-HCl and 300 mM
NaCl, 10% glycerol, pH 7) with samples collected from each wash for SDS-PAGE analysis (washes 1 and 2).
The protein was then eluted twice from the resin using elution buffer (45 mM sodium phosphate, 5.4 M
guanidine-HCL, 270 mM NaCl and 150 mM imidazole, pH 7) and samples collected from each eluate for
SDS-PAGE analysis (elution 1 and 2).

8.2.6 Estimation of MamRGA2 protein concentration by densitometry

For densitometric analysis, BSA standards and semi-purified E. coli-expressed MamRGA2 IPF were
prepared in 2x Laemmli sample buffer. A standard curve consisting of a serial doubling dilution of BSA (5
- 0.3 pg) and triplicate samples of MamRGA2 IPF (5 plL) were subjected to SDS-PAGE and stained with
Coomassie. Gels were imaged on a Chemidoc MP imaging system (Bio-Rad) and densitometric analysis
performed using the Image Lab Software, v6.1 (Bio-Rad). A linear regression was made from the intensity
of the BSA bands and used to extrapolate the concentration of MamRGA2 within the semi-purified
MamRGA2 extracts. A known amount of BSA (3 pg) and B-lactoglobulin (3 pg, Cat. #3908, Sigma) were
included as standards. The resulting BSA standards equation was y = 1.95E-08x - 0.949 (Figure SR8-2) from
which the concentration of MamRGA2 was calculated at 0.4 pg/uL.
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Figure SR8-2. MamRGA2 protein concentration estimation by densitometry. A: 4-20% Mini-PROTEAN TGX Precast
Protein Gel, Coomassie brilliant blue R-250 stain (Cat. #0472-25G, Amresco). Lane 1, Colour Pre-stained Protein
Standard, Broad Range (10-250 kDa) (Cat. #P7719S, New England Biolabs); lanes 2-7, BSA standard curve 5, 2.5, 1.25,
0.625, 0.313 pug and 0.156 ug, respectively; lanes 8-10, MamRGA2 IPF (5 pL) of unknown concentration; lane 11, BSA
(3 nug) and lane 12, B-lactoglobulin (3 pg). B: Linear regression on Image Lab Software, v6.1 (Bio-Rad).

8.3 Results

8.3.1 MamRGA2 expression, purification and detection

The MamRGA2 protein, containing an N-terminal Hiss-tag sequence, was expressed in E. coli Rosetta 2
(DE3) from its pET28a(+) expression vector by induction with IPTG. Production of the Hise-tag-MamRGA2
protein fusion could be seen 3 h post-IPTG induction using SDS-PAGE and Coomassie staining (Figure SR8-
3A, lane 3). The expressed MamRGA?2 protein was found exclusively in the IPF of E. coli extracts (Figure
SR8-3A, lanes 5 and 6 or SR8-3C, lanes 6 and 7) and was detectable by Western blot analysis using an anti-
Hise-tag antibody (Figure SR8-3B, lanes 3, 4 and 6). Attempts to purify MamRGA2 from the IPF using
chromatography on TALON® metal affinity resin were largely unsuccessful (Figure SR8-3C, lanes 11 and
12). The use of Western blot analysis and the 17F07 mouse anti-MamRGA2 monoclonal antibody allowed
the specific detection of the ~142 kDa E. coli-expressed MamRGA2 protein but only from the IPF of E. coli
extracts (Figure SR8-4).

8.3.2 Characterisation of the E. coli-expressed MamRGA2 protein from tryptic and
chymotryptic peptides

Data Dependent Acquisition (DDA) LC-MS/MS analysis of trypsin-digested MamRGA2 protein identified
81 different tryptic peptides derived from the expected amino acid sequence of MamRGA2. This
corresponds to 53% coverage of the supplied amino acid sequence of MamRGA2 (Figure SR8-5). To
increase the coverage, (DDA) LC-MS/MS analysis of chymotrypsin-digested MamRGA2 protein identified
129 different chymotryptic peptides derived from the expected amino acid sequence of MamRGA2. This
corresponds to 67% coverage of the supplied amino acid sequence of MamRGA2 (Figure SR8-6). When
the result from both trypsin- and chymotrypsin-digested MamRGA2 are combined, a total sequence
coverage of 82% was achieved (Figure SR8-7) which unambiguously identified the E. coli-expressed
MamRGA?2 as corresponding to the Musa acuminata ssp. malaccensis resistance gene analogue 2 protein
(MamRGA2; accession #ACF21694) expressed in event QCAV-4.
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MamRGA2

MamRGA2

Figure SR8-3. MamRGA2 expression in E. coli. A and C: 4-20% Mini-PROTEAN TGX Precast Protein Gel, Coomassie
brilliant blue R-250 stain (Cat. #0472-25G, Amresco) and B: Western immunoblot. Detection with anti-Hise-tag
monoclonal antibody-HRP (Cat. #MA1-135-HRP, ThermoFisher), 1:3,000, chemiluminescent substrate development
and auto optimal exposure time of 20 min. Lanes 1 on all panels, Colour Pre-stained Protein Standard, Broad Range
(10-245 kDa) (Cat. #P7712S, New England Biolabs). A and B: 10 uL each for lane 2, E. coli total protein (TP) from
uninduced culture; lane 3, TP 3 h post-IPTG induction; lane 4, TP 3 h post-IPTG induction followed by
lysozyme/sonication extraction; lane 5 and 6, SPF and IPF 3 h post-IPTG induction. C: 10 pL each for lanes 2 and 3,
TP from uninduced culture at 0 and 3 h; lanes 4 and 5, TP at 0 and 3 h post-IPTG induction; lanes 6 and 7, SPF and
IPF 3 h post-IPTG induction; lanes 8-12, TALON® metal affinity purification with lane 8, unbound protein fraction,
lane 9 and 10, washes 1 and 2 and lanes 11 and 12, elutions 1 and 2. SPF = soluble protein fraction and IPF = insoluble
protein fraction.
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Figure SR8-4. Detection of E. coli-expressed MamRGA2 using an anti-MamRGA2 antibody. A: 4-20% Mini-PROTEAN
TGX Precast Protein Gel, Coomassie brilliant blue R-250 stain (Cat. #0472-25G, Amresco) and B: Western
immunoblot. Detection with primary mouse anti-MamRGA2 monoclonal antibody 17F07 (MBS, BBI Solutions),
1:1,000 followed by secondary goat-anti-mouse IgG-HRP (Cat. #62-6520, ThermoFisher), 1:5,000, chemiluminescent
substrate development and auto optimal exposure time of 7 min. Lanes 1 and 8, Colour Pre-stained Protein Standard,
Broad Range (10-250 kDa) (Cat. #P7719S, New England Biolabs); lanes 2-4, SPF of E. coli extract 3 h post-IPTG
induction run in triplicate (16 pug SPF for A and 123 ng for B); lanes 5-7, IPF of E. coli extracts 3 h post-IPTG induction
run in triplicate [11.5 ug IPF (1.3 pg of which is MamRGA2, ~11%) for A and 88 ng for B equivalent to 10 ng
MamRGA2].
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MGSSHHHHHH SSGLVPRGSH MASMAGVTSQ AAAVFSLVNE IFNRSINLIV AELRLOLNAR AELNNLORTL LRTHSLLEEA KARBMTDKSL VLWLMELKEW
AYDADDILDE YEAAATRLKV TRSTFKRETDIRVETNVBEARIKYAD 1R NGV LERE NG CATEESOPLD | STRRCU ST LTS CTVERAIGORENTTRED
EEPSDEAVEY VPIVELGEAG KTTLSOLIFN DRRVEEHFPL RMWVCVSDDF DVKRITRELT EYATNGRFMD LTNLNMLOVN LEEEIRGTTF LLVLDDVWNE
DPVKWESLLA PLDAGGRGSV VIVITQSKKV ADVIGTMEPY VLEELTEDDS WSLIESHSFR EASCSSTNPR MEEIGRKIAK KISGLEYGAT AMGRYLRSKH
GESSWREVLE TETWEMPPAA SDVLSALRRS ¥DNLPPOLKL CFAFCALFTK GYRFRKDTLI HMWIAQNLIQ STESKRSEDM AEECFDDLVC RFFFRYSWGN
YVMNDSVEBLIARWVSLDEYF RADEDSPLHI SKPTRHLSWC SERIINVEEDINNICEDAVNEILSSURTLLFTIGOSERRSvHL, IORMFRMLSR ERVEDFSNEY
TRNLPSSVGN LKHLRYLGLS NTRIQRLPES VTRLCLLQTL LLEGCELCRI PRSMSRLVKL RQLKANPDVI ADTAKVGRLI ELQELKAYNV DKKKGHGIAE
LSAMNQLHGD LSTRNLONVE KTRESRKARL DEKQKLKLLD LRWADGRGAG ECDRDRKVLK GLRPHPNLRE LSIKYYGGTS SPSWMIDQYL PNMETIRLRS
CARHTERPCH|COTHTIRTHITDEMSOVECT NLOFYGTGEV SGFPLLELLN TREMPSEEWJSEPRENCCYF PrESKEETED|CPRIRNEPSH|PPTIEEIRTS
GV LB GE HeNGD VTNV S LSS LAV SEC) R RS SEG ) LORNE VALK AAFIDCDSEEFEPABGERTA ISLESLINTN CPLECSFLLP SSLEHLKLOP
CLYPNNNEDS LSTCFENLTS LSFLDIKDCP NLSSFPPGPL CQLSALQHLS LVNCOREQOST GFOALTSLES LITONCPRLT MSHSLVEVNN SSDTGLARNI

TRWMRRRTGD DELMERHRAQ NDSFFGGLLQ HLTFLOFLKI CQCPQLVTFT GEEEEKWRNL TSLOILHIVD CPNLEVLPAN LOSLCSLSTL YIVRCPRIHA

FPRGGVSMSL AHLVIHECEQ LCQREDPBEGNDDNBLEANVERICHGRTHPCIRCST

Figure SR8-5. Amino acid sequence of MamRGA2 with tryptic peptides identified via LC-MS/MS highlighted in
green. Note that the 81 tryptic peptides identified correspond to the 21 highlighted portions of the amino acid
sequence of MamRGA2 due to redundancy in the sequence of the identified peptides.

MGSSHERERH SSCTYBRCSHIMASHAGVISQUARAVESLVNE TFNRSTNLIV A=t AOENARIAETNNTORTE) FTHSTISEA KARRNIDKST, v vENETKEN
AYDADDILDE YEAAATRLKV TRSTFKRLID HVITNVPLAH KVADIRKRLN GVTLERELNL GALEGSQPLD STKRGVITSL LTESCIVGRA QDKENLIRLL
LEPSDGAVPV VPIVGLGGAG KTTLSQLIFN DKRVEEHFPL RMWVCVSDDE DVKRITREIT EYATNGREMD LTNLNMEOVN EKEETRGTTF LLVLDDVWNE
DEVEWESTEANPLOACCRESV)VIVITOSKKVIADVICTHEDY VIEELTEDDSIWSLTESHSER EASCSSTNPR MEEICRKIAK KISGLPYGAT AMGRYERSKH
GESSWREVLE TETWEMPPAA SDVLSALRRS YDNLPPQLKL CFAFCALFTK GYRFRKDTLI HMWIAQNLIQ STESKRSEDM AEECFDDLVC REFFRYSWGN
YVMNDSVHDL ARWVSLDEYF RADEDSPLHI SKPIRHLSWC SERITNVLED NNTGGDAVNP LSSLRTLLFL GOSEFRSYHL LDRMFRMLSR IRVLDFSNCV
ERNEBSSVEN LKL L GES NIRIOREPESIVIRECLLOTL, LLEGCELCRL PRSMSRLVKL FONKANPDVENADIAKVGREIISLOELKAYNVIDKKKGHGTAR
LSAMNOLHGD LSIRNLONVE KITRESRKARL DEKQKLKLLD LRWADGRGAG ECDRDRKVLK GLRPHPNLRE LSIKYYGGTS SPSWMIDQYL PNMETIRLES
CARLTELPCL GQOLHILRHEH IDGMSOVROT NEQFYGTGEV SGFPLLELLN IRRMPSLEEW SEPRRNCCY¥F PRLHKLLIED CPRLRNLPSL PPTLEELRIS
RTGLVDLPGF HGNGDVITNV SLSSLEVSEC REIRSLSEGL IQHNLVALKT ARETDCDSLE FLPAEGFREA ISLESLTMTN CPLECSFLLP SSLEHIKLQE
CLYPNNNEDS LSTCFENLTS LSFLDIKDCE NLSSFPPGPL CQLSALQHLS LVNCQRIQST GFOMLTSLES LTTQNCPRLT MSHSLVEVNN SSDTGLAFNT
TRWMRRRTCD DGLMLRHRAQ NDSFFGGLLQ HLTFLOFLKI COCPOLVIFT GEEEEKWRNL TSLOILHIVD CPNLEVLPAN LOSLCSLSTL YIVRCPRIHA

FeRGGVSMST. EHEVIHECEIECOREDBECE BOWELIANVEIRICECRTHEC ROSTT
Figure SR8-6. Amino acid sequence of MamRGA2 with chymotryptic peptides identified via LC-MS/MS highlighted
in green. Note that the 129 chymotryptic peptides identified correspond to the 29 highlighted portions of the amino
acid sequence of MamRGA2 due to redundancy in the sequence of the identified peptides.
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MGSSHHHHHH SSGLVPRGSH MASMAGVTSOVAAAVESLVNE IFNRSINLIV AELREOLNAR'AELNNLORTL LRTHSLLEEA KARRMIDRSEH VLWLMELRKEW

AYDADDILDE YEAAATRLEV TRSTFKRLID HVIINVPLAH KVADIRKRLN GVTLERELNL GALEGSQPLD STKRGVTTSL LTESCIVGRA QDKENLIRLL

LEPSDGAVPV VPIVGLGGAG KTTLSQLIFN DKRVEEHFPL RMWVCVSDDF DVKRITREIT EYATNGREMD LTINLNMLOVN LKEEIRGTTE LLVLDDVWNE

DPVKWESELA PLDAGGRGSV VIVTTQSKKV ADVTGTMEPY VLEELTEDDS WSLIESHSFR EASCSSTNPR MEEIGRKIAK KISGLPYGAT AMGRYLRSKH

GESSWREVLE TETWEMPPAA SDVLSALRRS YDNLPPOLKL CFAFCALFTK GYRFRKDTLI HMWIAONLIQ STESKRSEDM AEECFDDLVC REFFRYSWGN
YVMNDSVHDL ARWVSLDEYF RADEDSPLHI SKPIRHLSWC SERITNVLED NNTGGDAVNP LSSLRTLLFL GQSEFRSYHL LDRMFRMLSR IRVLDESNCV

IRNLPSSVGN LKHLRYLGLS NTRIQRLPES VTRECLLOTL LLEGCELCRL PRSMSRLVKL RQLKANPDVI ADIAKVGRLI ELQELKAYNV DKKKGHGIAE
LSAMNQLHGD LSIRNLONVE KTRESRKARL DEKQELKLLD LRWADGREAG'ECDRDREKVLK GLRPHPNLRE LSIKYYGGTS SPSWMTDQYL PNMETIRLRS
CARLTELPCL GQLHILRHLH IDGMSQVRQT NEQF¥GTGEV SGFPLLELLN IRRMPSLEEW SEPRRNCCYF PRLHKLLIED CPRLRNLPSL PPTLEELRIS

RTGLVDLPGF HGNGDVTTNV SLSSLHVSEC RELRSLSEGL LOHNLVALKT AAFTDCDSLE FLPAEGFRTA ISLESEIMTN cPLPCSFLEP SSLEHLKLOP

CEVPNNNEDS|ESTCEENLTS 1SFLOTKDCBINESSFrrcr: EOUSATQRTS|EVNGQRIOST GFQALTSLES LTIQNCPRLT MSHSLVEVNN SSDTGLAFNT
TRWMRRRTGD DGLMLRHRAQ NDSFFGGLLQ HLTFLOFLKI COCPOLVTET GEEEERWRNL TSLOILHIVD CPNLEVLPAN LOSLCSLSTL YIVRCPRIHA

FPPGGVSMSL BAHLVIHECPQ LEORCDPPGG DDWPLIANVP RICLGRTHPC RCSTT

Figure SR8-7. Amino acid sequence of MamRGA2 with sequences identified solely from chymotryptic peptides,
solely from tryptic peptides, and by both chymotryptic and tryptic peptides highlighted in green, blue and yellow,
respectively.

For more details on the mass spectrometric identification of the E. coli-expressed recombinant MamRGA?2
protein from tryptic and chymotryptic peptides, including detail of the materials and methods used, refer
to supporting documents SD8-2 to SD8-6 (section 8.5).

8.4 Conclusions

Based on a combination of physicochemical analyses, the E. coli-expressed MamRGA2 protein was found
to be equivalent to the MamRGA2 expressed in event QCAV-4 and was a suitable surrogate for conducting
relevant safety studies.

8.5 Supporting documents

e SD8-1-Mouse anti-MamRGA2 monoclonal antibody production.pdf
e SD8-2-APAF reports.pdf contains:
— APAF report MS-R32978-2 - Mass spectrometric identification of an Escherichia coli
expressed recombinant plant protein and associated files: SD8-3-APAF-
P32978 rMamRGA_proteins.xlsx, SD8-4-APAF-P32978 rMamRGA_PSMs.xlsx
— APAF report MS-R33006-2 - Mass spectrometric identification of an Escherichia coli
expressed recombinant plant protein from chymotryptic peptides and associated files: :
SD8-5-APAF-P33006_rMamRGA_proteins.xlsx and : SD8-6-APAF-
P33006_rMamRGA_PSMs.xlsx

The “_proteins.xlsx” files list all proteins identified in the sequence database search from more than one
peptide, together with details associated with each identification, with MamRGA2 highlighted in green.
The proteins listed in this file include likely contaminant proteins derived from sample handling or
carryover from previous mass spectrometry experiments. The “ PSMs.xIsx” files list peptide spectrum
matches (PSMs) derived from rMamRGA2, and in-depth details associated with each match. Please note
that single peptides can produce multiple PSMs. All MamRGA2 peptide sequences identified from the
sequence database search are listed in column E.
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9.1 Introduction

Banana event QCAV-4 (QUT-QCAV4-6) was created by Agrobacterium tumefaciens-mediated
transformation of banana (Musa acuminata subgroup Cavendish cv Grand Nain) embryogenic cells with
plasmid pSAN3. This plasmid contains the neomycin phosphotransferase |l (nptll) selectable marker gene
from the Tn5 transposon of Escherichia coli strain K12 and the MamRGA2 disease resistance (R) gene from
the wild banana Musa acuminata ssp. malaccensis which confers resistance to the devastating banana
fungal pathogen Fusarium oxysporum f. sp. cubense tropical race 4 (TR4) (Dale et al., 2017).

As part of the safety evaluation process for genetically engineered plants, the digestibility of newly
introduced proteins is routinely examined. Proteins that can be easily digested are expected to behave
like typical dietary proteins when consumed and are less likely to cause allergic or toxic reactions. The
resistance of novel food proteins to pepsin digestion under acidic conditions is an important consideration
for assessing their potential allergenicity and toxicity (Codex, 2003). Although the pepsin digestibility assay
does not guarantee that a protein will always be digested in a consumer's stomach, it provides a
standardised test to evaluate protein digestibility (Thomas et al., 2004). The objective of this study was to
evaluate the susceptibility of the MamRGA2 protein to (i) proteolytic degradation in simulated gastric fluid
(SGF) containing pepsin and (ii) degradation induced by elevated temperatures.

9.2 Materials and Methods

9.2.1 Test proteins

Pepsin-susceptible Bovine Serum Albumin (BSA; Cat. #A7906, Sigma) and pepsin-resistant B-lactoglobulin
(Cat. #L3908, Sigma) were dissolved in 1x denaturing equilibration buffer (50 mM sodium phosphate, 6 M
guanidine-HCL, 300 mM NaCl) at a concentration of 2 mg/mL. The semi-purified E. coli-expressed
MamRGA2 was prepared at 3.3 ug/uL total soluble protein (TSP, QUT2023-8) in 1x denaturing
equilibration buffer. The equivalence of the E. coli-expressed MamRGA2 to the QCAV-4-expressed
MamRGA2 is evaluated in study report QUT2023-8.

9.2.2 Bioinformatic searches for putative proteolytic enzymes cleavage sites

Searches were done on the PeptideCutter tool on the ExPASy Proteomics Site (Gasteiger et al., 2005) using
the amino acid sequence of MamRGA2 as query and default parameters for pepsin, trypsin and
chymotrypsin under various conditions.

9.2.3 Conditions for protein digestibility assays in SGF containing pepsin

The methodology described by Thomas et al. (2004) was followed in this study. For each protein, a single
tube containing 1.43 mL of SGF (0.084 M HCI, 35 mM NaCl, pH 1.4) and 50 pL of pepsin (10 pg/uL) was
pre-heated to 37°C prior to the addition of 120 pL of MamRGA2 protein solution (equivalent to ~27 ug of
MamRGA2 based on densitometry) or 100 pL of control BSA and B-lactoglobulin protein solutions
(equivalent to 200 pg control test protein). The tubes were mixed by brief vortexing and immediately
placed in a 37°C heating block. Samples (200 uL) were removed at 0.5, 2, 5, 10, 20, 30 and 60 min after
initiation of the incubation. Each 200 uL sample was quenched by the addition of 70 uL of 200 mM
NaHCOs, pH 11, and 70 pL of 5x Laemmli buffer (40% glycerol, 5% B-mercaptoethanol, 10% SDS, 0.33 M
Tris, 0.05% bromophenol blue, pH 6.8) (Laemmli, 1970). Quenched samples were heated to 95°C for 10
min and analysed directly or stored at -20°C. The zero-time point protein digestion samples were prepared
by quenching the pepsin in the solution before adding the test protein. Control samples for pepsin auto-
digestion (pepsin without test protein) and test protein stability (reaction buffer with test protein but
without pepsin) were included. These control reactions were treated as described above except samples
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were prepared only for the 0- and 60-min time points. Due to solubility constraints with MamRGAZ2, the
dilution buffer required the presence of 6 M guanidine-HCL which precluded sample analysis by PAGE. To
overcome this issue, prior to the addition of 5x Laemmli buffer, the protein was precipitated by adding 9-
volumes of ice-cold ethanol (100%) to the quenched solution and placing samples at -20°C for at least 1
h. Samples were then centrifuged at 15,000 xg for 10 min at 4°C to pellet the protein. The pellet was
further washed once with ice-cold ethanol and centrifuged again at 15,000 xg for 10 min at 4°C. The pellet
was then dried completely, resuspended in 270 uL dH,0 and 70 pL of 5x Laemmli buffer, and heated to
95°C for 10 min to be analysed directly or stored at -20°C.

9.2.4 Pepsin activity

Porcine gastric mucosa pepsin was purchased as a single lot with a supplied activity of 4036 U/mg (Cat.
#P6887, Sigma). The digestibility assays of the control BSA and B-lactoglobulin proteins contained 0.5 mg
of pepsin (50 pL of pepsin at 10 pg/uL) with an activity of 4036 U/mg and 200 pg of TSP (100 uL at 2 pg/uL
TSP). This represents a pepsin to control test solution ratio of ~10 U/ug (2018 U/200 pg TSP) as
recommended by Thomas et al. (2004). To be conservative, the pepsin to MamRGA2 solution ratio was
purposely kept at half the recommended amount. The MamRGA?2 digestibility assays contained 0.5 mg of
pepsin (50 pL of pepsin at 10 pg/pL) with an activity of 4036 U/mg and 396 pg of TSP (120 pL of MamRGA2
protein solution at 3.3 pug/uL TSP). This represents a pepsin to MamRGA?2 solution ratio of around 5 U/ug
(2018 U/396 ug TSP).

9.2.5 SDS-PAGE and Western Blot analysis

Samples (10 uL) from each time point and control reaction were subjected to SDS-PAGE using 12-well, 4-
20% Mini-PROTEAN TGX Precast Protein gels (Cat. #4561095, Bio-Rad). Colour Protein Standard markers,
Broad Range (10-250 kDa) (Cat. #P7719S, New England Biolabs) or Broad Range (11-245 kDa) (Cat.
#P7712S, New England Biolabs) were included on all gels. Gels were stained with Coomassie brilliant blue
R-250 (Cat. #0472-25G, Amresco) and de-stained in a solution of 10% acetic acid and 50% methanol for 2-
3 h followed by deionised water for 1-2 h. In addition, for the MamRGA2 digest samples, duplicate gels
were used, and the proteins transferred to nitrocellulose membranes (Cat. #1704158, Bio-Rad) for
Western blotting. One membrane was blocked in 3% BSA/Tris-buffered saline with Tween® 20 (TBST) for
1 h prior to incubation with Hise-tag monoclonal antibody-HRP (Cat. #MA1-135-HRP; ThermoFisher),
1:3,000 dilution in 3% BSA/TBST for 1 h. The second membrane was blocked in 3% BSA/TBST for 1 h prior
to incubation with primary custom-made mouse anti-MamRGA2 monoclonal antibody 17F07 (MBS, BBI
Solutions), 1:1,000 dilution in 3% BSA/TBST for 1 h followed by secondary goat-anti-mouse IgG-HRP (Cat.
#62-6520, ThermoFisher), 1:5,000 dilution in 3% BSA/TBST for 1 h. Chemiluminescence was visualised
using the Clarity™ Western ECL Substrate (Cat. #170-5060, Bio-Rad) and imaged on the Chemidoc MP
imaging system (Bio-Rad) at various durations of exposure.

9.2.6 Thermal stability of MamRGA?2

Samples of E. coli-expressed MamRGA2 protein were incubated at 60, 75 or 90°C for up to 60 min to
determine the thermal stability of the protein. The production and characterisation of the MamRGA?2 test
protein is described in detail in study report QUT2023-8. Assay samples contained 24 pg of MamRGA2 (30
ulL of a 0.8 ug/uL stock solution) diluted in 370 pL of denaturing buffer (or 60 ng/uL of MamRGA2). Original
samples kept at 4°C and room temperature (RT) were included as controls. Aliquots (100 pL) were taken
after 10, 30 and 60 min of incubation and combined with 100 pL 2x Laemmli buffer for SDS-PAGE analysis
as described in 9.2.4. For Coomassie staining, 5 pL of this solution was loaded onto the gel which is
equivalent to 150 ng of MamRGA2 per lane (30 ng/uL x 5 pL = 150 ng) while the equivalent of 5 ng per
lane of MamRGAZ2 protein was loaded for Western blot analysis.
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9.3 Results

9.3.1 MamRGA2 stability to proteolysis in simulated gastric fluid (SGF)

The susceptibility of MamRGA2 to digestion by proteolytic enzymes under acidic conditions was examined
using two approaches. Firstly, a bioinformatic assessment was conducted to identify potential protease
cleavage sites using the amino acid sequence of MamRGA2 as query in PeptideCutter. This analysis
revealed MamRGA2 had multiple cleavage sites for pepsin (308 sites at pH 1.3 and 354 sites at pH >2),
trypsin (145 sites), chymotrypsin (781 sites) (Table SR9-1). On this basis, MamRGA2 was considered likely
to be as susceptible to digestion as most dietary proteins.

Table SR9-1. PeptideCutter search result using the amino acid sequence of MamRGA2 as query

Proteases No. of PeptideCutter predicted cleavage sites
Pepsin (pH1.3) 308
Pepsin (pH>2) 354
Trypsin 145
Chymotrypsin 781

The safety of novel proteins inserted into genetically modified plants has routinely included an evaluation
of their susceptibility to digestion. To examine this, the susceptibility of semi-purified E. coli-expressed
MamRGA2 protein to digestion by pepsin in simulated gastric fluid (SGF) was performed. Detailed analysis
assessing the suitability and equivalence of the E. coli-expressed MamRGA2 protein compared to the
plant-expressed MamRGA2 protein is available in study report QUT2023-8. Protein extracts from E. coli-
expressing MamRGA2 (~200 pg TSP of which MamRGA2 was estimated to be ~13.5 ug by densitometry)
were incubated in the presence of SGF pH 1.4 containing pepsin at 37°C for 0, 0.5, 2, 5, 10, 20, 30 and 60
min (Figure SR9-1A-D). Control digestions with pepsin-insensitive B-lactoglobulin and pepsin-sensitive BSA
were performed under the same conditions. Samples were removed at stated time points and separated
by SDS-PAGE and either stained using Coomassie brilliant blue (Figure SR9-1A, C, E and F) or the proteins
transferred to a nitrocellulose membrane for Western blot analysis (Figure SR9-1B and D). Since an N-
terminal Hise-tag was added to MamRGA?2 for purification purposes, a Hiss-tag monoclonal antibody was
also used for detection purposes in Western analysis (Figure SR9-1B) along with the monoclonal mouse
anti-MamRGA2 monoclonal antibody 17F07 (Figure SR9-1D).

The pepsin-insensitive protein, B-lactoglobulin, was still present after 60 minutes of incubation in SGF
containing pepsin (Figure SR9-1E), while the pepsin-sensitive protein, BSA, was completely digested within
30 seconds following the addition of pepsin to the assay (Figure SR9-1F). MamRGA2 in SGF was
substantially degraded 30 seconds after the addition of pepsin (Figure SR9-1A-D) and was undetectable
after 2 minutes of digestion (Figure SR9-1D). Faint, low molecular weight degradation products were
visible (by Coomassie) in samples subjected to up to 60 minutes of digestion (Figure SR9-1A and C), but
these were not detected by Western blot (Figure SR9-1B and D).

9.3.2 Thermal stability of MamRGA?2

Although most Cavendish bananas in Australia are consumed as a fresh fruit, some are fried to prepare
fritters or banana chips while green (starchy, unripe) bananas have been used to make banana flour for
use in baking. As an NLR protein, MamRGA?2 is thought to play a role in the activation of the plant defences
against Fusarium wilt TR4. As such, it was not possible to design a protein activity assay to assess the
functionality of MamRGA?2 following exposure to thermal treatments. Therefore, the effect of heat on the
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Figure SR9-1. Lability of E. coli-expressed MamRGA2 protein in SGF pH 1.4 containing pepsin. Digests
of E. coli-expressed MamRGA2 (A-D), pepsin-insensitive B-lactoglobulin (Cat. #L3908, Sigma) control
(E) and pepsin-sensitive bovine serum albumin (BSA, Cat. #P0834, Sigma) control (F), all under
denaturing conditions. Panels A, C, E and F, 4-20% Mini-PROTEAN TGX Precast Protein Gel, Coomassie
brilliant blue R-250 stain (Cat. #0472-25G, Amresco) and panels B and D, Western immunoblots. Panel
B, detection with Hisg-tag monoclonal antibody-HRP (Cat. #MA1-135-HRP, ThermoFisher), 1:3,000,
chemiluminescent substrate development and exposure time of 20 min. Panel D, detection with
primary mouse anti-MamRGA2 monoclonal antibody 17F07 (MBS, BBI Solutions), 1:1,000 followed by
secondary goat-anti-mouse IgG-HRP (Cat. #62-6520, ThermoFisher), 1:5,000, chemiluminescent
substrate development and exposure time of 98 s. Lane 1, molecular weight standards either Colour
Pre-stained Protein Standard, Broad Range (11-245 kDa) (Panels A, B, E and F) or (10-250 kDa) (Panels
C and D) (Cat. #P7712S and P7719S, New England Biolabs); lane 2-3, E. coli-expressed MamRGA2 or
control protein incubated in SGF pH 1.4 for 0 and 60 min; lanes 4-11, E. coli-expressed MamRGA2 or
control protein incubated in SGF pH 1.4 containing pepsin for 0, 0.5, 2, 5, 10, 20, 30 and 60 min; and
lanes 12-13, SGF containing pepsin only for 0 and 60 min.
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structural integrity and immuno-detectability of the MamRGA2 protein was evaluated by SDS-PAGE and
Western blot analysis, respectively. Aliquots of E. coli-expressed MamRGA2 (~150 ng) were heated to 60,
75 and 90°C for 15, 30 and 60 minutes, while control samples were kept either at 4°C or 22°C for 60 min
before being subjected to SDS-PAGE (Figure SR9-2A). For Western blot analysis, samples were diluted 30x
to load the equivalent to 5 ng of MamRGA2 per lane (Figure SR9-2B). The intensity of the ~142 kDa E. coli-
expressed MamRGA2 protein kept at 4°C was equivalent to that of the sample kept at room temperature
(22°C). Further, no visible differences in band intensity or degradation of MamRGA2 were observed
irrespective of the temperature used or the length of incubation (Figure SR9-2). These results suggest that
the MamRGA2 protein is not significantly degraded at temperatures up to 90°C.
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Figure SR9-2. Thermal stability of MamRGA2. A: ~150 ng of heat-treated E. coli-expressed MamRGA2 per lane of a 4-20%
Mini-PROTEAN TGX Precast Protein Gel, Coomassie brilliant blue R-250 stain (Cat. #0472-25G, Amresco) and B: Western
immunoblot of 5 ng of heat-treated E. coli-expressed MamRGA2 per lane. Detection with primary mouse anti-MamRGA2
monoclonal antibody 17F07 (MBS, BBI Solutions), 1:1,000 followed by secondary goat-anti-mouse 1gG-HRP (Cat. #62-
6520, ThermoFisher), 1:5,000, chemiluminescent substrate development and auto optimal exposure time of 30 min.
Lanes 1, Colour Pre-stained Protein Standard, Broad Range (10-250 kDa) (Cat. #P7719S, New England Biolabs); lanes 2-
12, E. coli-expressed MamRGA2 treatment as follows: lanes 2, 4°C for 60 min; lanes 3-5, 60°C for 10, 30 and 60 min, lanes
6-8, 75°C for 10, 30 and 60 min, lanes 9-11, 90°C for 10, 30 and 60 min and lane 12, 22°C for 60 min.

9.4 Conclusions

The results of this in vitro digestion analysis support the conclusion that the MamRGA?2 protein, like most
conventional dietary proteins, will be readily digested in a typical mammalian gastric environment.
Further, the integrity of the protein is not likely to be affected by moderate temperatures used during
cooking. Therefore, no increased risk of allergenicity or toxicity would be anticipated from dietary
exposure to this protein (Codex, 2003).

9.5 Supporting documents

e SD9-1-PeptideCutter search results.xlsx
o SD9-2-PeptideCutter search results.pdf
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10.1 Introduction

Banana event QCAV-4 (QUT-QCAV4-6) was created by Agrobacterium tumefaciens-mediated
transformation of banana (Musa acuminata subgroup Cavendish cv Grand Nain) embryogenic cells with
plasmid pSAN3. This plasmid contains the neomycin phosphotransferase |l (nptll) selectable marker gene
from the Tn5 transposon of Escherichia coli strain K12 and the MamRGAZ2 disease resistance (R) gene from
the wild banana Musa acuminata ssp. malaccensis which confers resistance to the devastating banana
fungal pathogen Fusarium oxysporum f. sp. cubense tropical race 4 (TR4) (Dale et al., 2017).

The trait introduced into Cavendish banana to generate event QCAV-4 was not intended or expected to
alter the composition of its edible parts. In this study, a comparative compositional analysis is made
between event QCAV-4 and its non-GM counterpart (GN212-12) for evaluating the safety and potential
risks associated with the genetic modification. The analysis helps to establish substantial equivalence by
identifying any unintended changes in the composition of event QCAV-4 that may have an impact on the
safety and nutritional value of the food derived from it.

10.2 Materials and Methods

10.2.1 Sample collection and processing

Fruit for this analysis was grown and harvested from a confined field trial conducted in the Northern
Territory under OGTR licence DIR146 (2018-present). Details on the field trial site, including location,
experimental design, management and growth conditions, are contained in study report QUT2023-3.

Fruit was harvested from the third top hand of full-green bunches, boxed and shipped by QANTAS freight
to QUT, Gardens Point Campus, Brisbane and subsequently ripened by exposure to ethylene (Ripe Gas,
BOC) to a ripening stage 66 (BAN-C-1, 2001). Pulp and peel samples (~300 g) were sliced and stored at -
80°C until all the samples were collected.

Two batches of fruit were sent on dry ice to the NN B BB
I for analysis. The

first batch containing ripe fruit samples from 10 QCAV-4 and 10 non-GM GN212-12 control plants
harvested from the 5t generation (ratoon 4) of plants was sent to NMI on October 12, 2021. The second
batch containing ripe fruit samples from 10 QCAV-4 and 10 non-GM control plants from the 6% generation
(ratoon 5) as well as peel samples from ripened fruit from six QCAV-4 and two non-GM control plants
from the 7t generation (ratoon 6) of plants was sent to NMI on June 215t, 2022.

10.2.2 Compositional analysis

All samples were analysed byjjjjjj for the content of (i) proximates (moisture, total fat, total protein, ash,
carbohydrates and energy), (ii) three minerals (magnesium, manganese, potassium), and (iii) two vitamins
(ascorbic acid (vitamin C) and pyridoxine (vitamin B6)) which represent the highest contributors to the
percent daily values from a 2,000 calorie reference diet for adults and children aged four or over (USDA,
2019; https://nutritiondata.self.com/). For each analyte tested, the mean (+ standard deviation (SD)) was
calculated and the associated range of the data provided. In addition, a combined literature range (CLR)
of values for each analyte adapted from the Australian Food Composition Database (FSANZ, 2022) and
the FoodData Central database of the U.S. Department of Agriculture (USDA, 2019) is reported.
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10.2.3 Statistical analysis
Statistical analysis (independent samples t-Test) was done on SPSS® Statistics Version 27 (IBM®) and
significant differences with the non-GM control reported at p<0.05.

10.3 Results

In the absence of a banana-specific OECD consensus document on compositional considerations for new
banana varieties, samples were analysed for the content of (i) proximates (moisture, total fat, total
protein, ash, carbohydrates and energy), (ii) three minerals (magnesium, manganese, potassium), and (iii)
two vitamins (ascorbic acid (vitamin C) and pyridoxine (vitamin B6)) which represent the highest
contributors to the percent daily values from a 2,000 calorie reference diet for adults and children aged
four or over (USDA, 2019; https://nutritiondata.self.com/). Further analysis of individual amino acid and
fatty acid composition was not deemed a necessary consideration for the safety assessment of event
QCAV-4 based upon the following considerations. The recommended daily intake (RDI) of protein for
Australian males and females is 64-81 g/day and 46-57 g/day, respectively (NRVANZ, 2006). With a protein
concentration of approximately 1 g/100 g (fresh weight, FW) and assuming 100% bioavailability, an
average male would need to consume more than 3.2 kg (~25 peeled fruit) of banana per day to ingest
50% of their RDI. Regarding fatty acid intake, the Nutrient Reference Values for Australia and New Zealand
(NRVANYV, 2006) state that for children, adolescents and adults, the estimated average requirement (EAR),
RDI or adequate intake (Al) for total fat has not been set since it is the type of fats consumed that relate
to essentiality and to many of the physiological and health outcomes. However, Als have been set for the
most common dietary polyunsaturated fatty acid, linoleic acid (LA), with the female and male Als
established at around 8 and 13 g/day, respectively (NRVANZ, 2006). With a total fat concentration of
around 0.2 g/100 g (FW), assuming 100% of banana fat was LA and 100% bioavailability, an average male
would need to consume more than 6.5 kg (~50 peeled fruit) of banana per day to ingest the recommended
Al for LA. An average Australian male requires a minimum of 23 kg (64 g x 365 days) of protein and 4.7 kg
(13 g x 365 days) of linoleic acid per year as extrapolated from the protein RDI and linoleic acid Al for these
nutrients (NRVANV, 2006). To meet these requirements for protein and LA, an average Australian male
would need to consume a minimum of 2.3 tonnes and 470 kg of banana per year, respectively. Since
Australians consume on average only 16 kg of Cavendish banana per year (Hort Innovation, 2022), this
would only represent ~0.7% of both their protein (160 g) and fat (32 g assuming 100% LA) yearly
requirement. In summary, bananas cannot be considered a significant contributor to the protein and fat
intake of the typical Australian diet. Therefore, any changes (even significant) in the amino acid or fatty
acid composition of edible parts of event QCAV-4 are inconsequential to the biosafety assessment of this
event.

The nutritional composition of both banana fruit and peel tissue from event QCAV-4 was compared to
fruit and peel tissue derived from its non-GM Grand Nain (GN212-12) counterpart (control). The data
obtained from the 5™ generation of QCAV-4 fruit showed statistical differences with the non-GM
counterparts for most analytes except for fat, manganese and pyridoxine (Table SR10-1). Despite these
differences, the mean data from all QCAV-4 fruit fell within the range of the non-GM control fruit grown
at the same location. Further, for both QCAV-4 and non-GM control fruit, the levels of all analytes fell
within the CLR except for manganese, ascorbic acid and pyridoxine which were lower than the CLR. When
fruit from the 6% generation was analysed, a statistical difference between the QCAV-4 and the non-GM
dataset was only observed for the average fruit manganese concentration (Table SR10-2). Like the
analyses from the 5t generation of fruit, all mean QCAV-4 fruit data fell within the reported range of the
non-GM control fruit grown at the same location. Further, for both QCAV-4 and the non-GM control fruit,
the levels of all analytes fell within the CLR except for ascorbic acid which was found to be lower than the
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Table SR10-1. Generation 5 banana fruit proximates, minerals and vitamins

Analyte Genotype n Mean £SD P value! Range (min - max) CLR? (min - max)

QCAV-4 10 79.1+1.0 77.6-80.4

Moisture (g/100 g) 0.0002*** 71.3-80.6
non-GM 10 769+1.1 75.5-78.6
QCAV-4 10 0.19+0.00 0.19-0.19

Fat (/100 g) 0.0618 0.00-0.72
non-GM 10 0.23 £0.05 0.19-0.30
QCAV-4 10 0.97 £0.09 0.80-1.10

Protein (g/100 g) 0.0069** 0.62-1.40
non-GM 10 1.08 + 0.06 1.00-1.20
QCAV-4 10 0.79+0.11 0.70-1.00

Ash (g/100 g) 0.0470* 0.43 - 1.00
non-GM 10 0.89+0.10 0.70-1.00
QCAV-4 10 19:1. 3.0 18.0-21.0

Carbohydrates (g/100 g) 0.0018** 17.3-27.5
non-GM 10 209+1.2 19.0-22.0
QCAV-4 10 340+17 320-370

Energy (kJ/100 g) 0.0003*** 287-426
non-GM 10 377 £19 350 - 400
QCAV-4 10 261+14 230-280

Magnesium (mg/kg) 0.0004*** 180- 380
non-GM 10 294 +20 270-340
QCAV-4 10 0.52 +0.08 0.39-0.64

Manganese (mg/kg) 0.1173 0.93-8.29
non-GM 10 0.65+0.23 0.39-0.98
QCAV-4 10 | 3,852+178 3,550-4,120

Potassium (mg/kg) 0.0436* 3,000 - 4,260
non-GM 10 | 3,652+231 3,360 - 4,030
QCAV-4 10 1.96 +0.18 1.70-2.20

Ascorbic Acid (mg/100 g) 0.0470* 4.0-15.1
non-GM 10 1.72+0.31 1.30-2.30
QCAV-4 10 0.12 +0.04 0.10-0.20

Pyridoxine (mg/100 g) 0.6278 0.19-0.42
non-GM 10 0.13 +0.05 0.10-0.20

YIndependent samples t-Test, significant differences with control asserted at 95%*, 99%**and 99.9%***

2Combined literature range (CLR) from the Australian Food Composition Database (FO00262: Banana, cavendish, peeled, raw) (FSANZ, 2022)
and the FoodData Central database of the U.S. Department of Agriculture, Agricultural Research Service for “Bananas, raw (FDC ID:
173944)", “Bananas, overripe, raw (FDC ID: 1105073)” and “Bananas, ripe and slightly ripe, raw (FDC ID: 1105314)"” (USDA, 2019).

n = biological replicates; SD = standard deviation.

Mean values for QCAV-4 and/or non-GM control analytes wholly outside the CLR ranges are shaded in orange.

Value in bold extend outside the range of the non-GM control dataset.
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Table SR10-2. Generation 6 banana fruit proximates, minerals and vitamins

Event: QCAV-4

Analyte Genotype n Mean £ SD P value! Range (min - max) CLR? (min - max)

QCAV-4 10 79.2+1.2 78.1-813

Moisture (g/100 g) 0.0913 71.3-80.6
non-GM 10 781+1.7 75.5-80.8
QCAV-4 10 0.19 +0.00 0.19-0.19

Fat (g/100 g) 1.0000 0.00-0.72
non-GM 10 0.19+0.00 0.19-0.19
QCAV-4 10 1.07 £0.29 0.30-1.40

Protein (g/100 g) 0.1108 0.62-1.40
non-GM 10 1.24+0.13 1.10-1.40
QCAV-4 10 1.05+0.41 0.60-1.90

Ash (g/100 g) 0.7934 0.43 - 1.00
non-GM 10 1.10+0.43 0.70-1.80
QCAV-4 10 18.8+1.5 14.0-21.0

Carbohydrates (g/100 g) 0.3785 17.3-27.5
non-GM 10 19:.5+19 17.0-22.0
QCAV-4 10 336+25 250 - 360

Energy (kJ/100 g) 0.2281 287-426
non-GM 10 352+ 32 310-400
QCAV-4 10 295+20 260-330

Magnesium (mg/kg) 0.2467 180 - 380
non-GM 10 308 +28 270-370
QCAV-4 10 0.63+0.14 0.42-0.92

Manganese (mg/kg) 0.0475* 0.93-8.29
non-GM 10 0.88+0.34 0.55-1.70

? QCAV-4 10 3,788 +204 3,450- 4,110

Potassium (mg/kg) 0.7682 3,000 - 4,260
non-GM 10 | 3,760+214 3,510-4,120
QCAV-4 10 2.28+0.43 1.40-3.00

Ascorbic Acid (mg/100 g) 0.1011 4.0-15.1
non-GM 10 1.97 +0.37 1.30-2.60
QCAV-4 10 0.33+0.03 0.27-0.39

Pyridoxine (mg/100 g) 0.9436 0.19-0.42
non-GM 10 0.34 +0.03 0.30-0.40

YIndependent samples t-Test, significant differences with control asserted at 95%*, 99%**and 99.9%***
2Combined literature range (CLR) from the Australian Food Composition Database (FO00262: Banana, cavendish, peeled, raw) (FSANZ, 2022)
and the FoodData Central database of the U.S. Department of Agriculture, Agricultural Research Service for “Bananas, raw (FDC ID:
173944)", “Bananas, overripe, raw (FDC ID: 1105073)” and “Bananas, ripe and slightly ripe, raw (FDC ID: 1105314)” (USDA, 2019).

n = biological replicates; SD = standard deviation.
Mean values for QCAV-4 and/or non-GM control analytes wholly outside the CLR ranges are shaded in orange.
Value in bold extend outside the range of the non-GM control dataset.

CLR. The average fruit manganese concentration from QCAV-4 was also lower than the CLR (Table SR10-

2).

The concentration of the selected analytes was also measured in peel tissue collected from fruit obtained
from six QCAV-4 plants and two non-GM control plants growing in generation 7 (Table SR10-3). A
statistical difference between the QCAV-4 and the non-GM dataset was only observed for protein which
was found to be significantly higher in the peel of QCAV-4 fruit. Further, the mean values (value + SD) for
protein and magnesium in QCAV-4 peel were found to be outside the range of the non-GM mean values.
However, at less than 1% protein content, banana peel is not a large contributor to the protein intake of
the human diet making these differences insignificant from a nutritional perspective. Due to the lack of
reliable data for banana peel, a CLR could not be accurately determined making the interpretation of our
data in the wider context particularly difficult.
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Table SR10-3. Generation 7 banana peel proximates, minerals and vitamins

Analyte Genotype n Mean £ SD P value! Range (min - max) CLR?
QCAV-4 6 90.6+1.3 89.5-92.8
Moisture (g/100 g) 0.7670 89.8
non-GM 2 90.3+1.8 89.0-91.5
QCAV-4 6 0.47 £0.12 0.30-0.60
Fat (g/100 g) 0.8641 0.58
non-GM 2 0.45 +0.07 0.40-0.50
) QCAV-4 6 0.73 +0.10 0.60-0.90
Protein (g/100 g) 0.0125* 0.83
non-GM 2 0.45 +0.07 0.40-0.50
QCAV-4 6 2.25+0.79 1.70-3.80
Ash (g/100 g) 0.5388 1.31
non-GM 2 2.75+1.48 1.70-3.80
QCAV-4 6 58+15 5.0-8.0
Carbohydrates (g/100 g) 0.9120 8.7
non-GM 2 6.0+238 4.0-8.0
QCAV-4 6 128 +26 90 - 160
Energy (kJ/100 g) 0.9009 NA
non-GM 2 125+49 90 - 160
QCAV-4 6 125+12 110- 140
Magnesium (mg/kg) 0.0781 140
non-GM 2 145+7 140 - 150
QCAV-4 6 2.55+1.22 1.10-4.00
Manganese (mg/kg) 0.6446 2.25
non-GM 2 2.10+0.57 1.70 - 2.50
QCAV-4 6 8,147 +241 7,840 - 8,520
Potassium (mg/kg) 0.0721 6,479
non-GM 2 7,645 +431 7,340 - 7,950
QCAV-4 6 0.90 +0.00 0.90-0.90
Ascorbic Acid (mg/100 g) 0.6036 NA
non-GM 2 0.90 +0.00 0.90-0.90
QCAV-4 6 0.10 +0.02 0.08 -0.12
Pyridoxine (mg/100 g) 0.1144 NA
non-GM 2 0.08 +0.02 0.06 - 0.09

YIndependent samples t-Test, significant differences with control asserted at 95%*, 99%**and 99.9%***

2Combined literature range (CLR) difficult to establish due to the lack of quality references for banana peel, however peel data from
Cavendish banana cv Grand Nain published by Emaga et al. (2007) was converted as a guide.

n = biological replicates; SD = standard deviation.

Mean values for QCAV-4 analytes wholly (value + SD) outside the range of the non-GM mean values are shaded in green.

Value in bold extend outside the range of the non-GM control dataset.

10.4 Conclusions

In summary, while there were statistical differences in the levels of some of the analytes between QCAV-
4 and the non-GM controls, the mean values for proximates, vitamins and minerals from fruit and peel
were mostly within the compositional variation reported in the literature. Further, no consistent pattern
indicated that expression of the MamRGA2 and nptll transgenes impacted the nutritional composition of
QCAV-4. Taken together and considering that bananas are not a major contributor to diets in Australia
and that QCAV-4 is not intended to completely replace the current Cavendish banana production, it is
unlikely that any differences observed would have a nutritional impact on consumers of QCAV-4.
Therefore, QCAV-4 should be considered nutritionally equivalent to conventional Grand Nain banana for
the levels of all proximates, vitamins and minerals reported.

10.5 Supporting documents

SD10-1- Composition analysis summary.xlsm
SD10-2-P¥¥-Composition analysis summary.pdf
SD10-3- Reports and methods.pdf

SD10-4- Methods.pdf
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