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EXECUTIVE SUMMARY

The transgenic canola event, elite event B0050-027, called DHA canola (OECD ID NS-B50027-4), which could produce
docosahexaenoic acid (DHA) |l in Brassica napus L. seeds, includes [Jjjj DNA junctional sites, one at each end of the
two DNA insert
I P otential open reading frames (stop-to-stop codons) at each site were predicted using Expasy Tools and the
coding regions covering the junctions were evaluated for matches to sequences of known allergens and toxins. The
sequences of the entire inserts and short-host-plant flanking DNA surrounding the inserts were provided by the sponsor. The

sponsor identified plant DNA and the sequence of the insert construct. || NN
|

The individual junction DNA sequences were evaluated using ExXPASY Tools Translation module to identify potential Open
Reading Frames (ORFs) in all six potential reading frames. The peptide sequences that overlapped the insert-junctions i
I " cre compared to the AllergenOnline.org database version 16, using full-length FASTA3, sliding window of 80 amino
acids and exact word match for eight amino acid (AA) identity matches to known and putative allergens that are considered
here for potential identity matches to allergens and toxins. This report summarizes a study of potential allergenicity and
toxicity of the potential (putative) peptides constructed by the insert.

None of the results from the bioinformatics searches of the potential fusion protein amino acid sequences, compared to known
and putative allergens or toxins, identified any significant sequence identity match to a protein likely to cause an adverse effect
in consumers. Thus, there is no need for toxicity tests or further evaluation of potential allergenicity or toxicity.
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STATEMENT OF CONFIDENTIALITY

Claim of confidentiality under FIFRA section 10(d)(1)(A), (B), or (C).

Information claimed confidential on the basis of its falling within the scope of FIFRA section 10(d)(1)(A), (B), or (C

3 January 2017
Date

These Data May Be Considered Confidential In Countries Outside The United States.
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT
This study was not conducted and reported in compliance with the requirements of the Good Laboratory Practice Standards (40
CFR Part 160) of the Code of Federal Regulations of the United States of America. This is a characterization assessment of
the similarity of the introduced proteins to known and putative allergens based on source of the genes and the sequences of the
proteins. There is no test system. However, raw data including PubMed searches and bioinformatics comparisons were
archived in PDF format in the Authors laboratory with a copy given to the sponsor.

Date: 3 January 2017
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Title: Bioinformatics Analysis of the Potential Fusion Proteins at DNA Junctions in Canola (Brassica napus)

for Omega 3 Fatty Acids: Identity Comparison to Allergens and Toxins

Facility:

Principle Investigator:

n

Study Start Date: 2 January 2016
Study Completion Date: 2 January 2017

Records Retention: All study specific raw data and a copy of the final report will be retained at the Food Allergy
Research and Resource Program, University of Nebraska.
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ABBREVIATIONS

aa Amino acid

I |

I |

AOL v16
BLASTP

CODEX

DHA
Entrez NCBI

FAO
FARRP
FASTA3

GE

GI

ORF
PubMed

UTR
8mer

http://www.AllergenOnline.com/ database version 16

Algorithm used to find local high scoring alignments between a pair of protein sequences (using
databases on Entrez)

CODEX Alimentarius Commission Guideline for the safety assessment of food derived from
biotechnology

Docosahexaenoic acid

A public genetic database maintained by the National Center for Biotechnology Information (NCBI)
at the National Institutes of Health, Bethesda, MD. Protein entries in the Entrez search and retrieval
system are maintained by the NCBI of the National Institutes of Health (U.S.A.)

Food and Agricultural Organization

Food Allergy Research and Resource Program, University of Nebraska

Algorithm used to find local high scoring alignments between a pair or protein sequences (using the
AllergenOnline database)

Genetic engineering

A unique identification number assigned by NCBI to each sequence in the database

Open reading frame

A public information database of scientific journal articles and abstracts maintained by the National
Library of Medicine, National Institutes of Health (U.S.A.)

Right Border

Untranslated Region

Exact word search for segments of eight amino acid matches between the query protein and proteins
in AllergenOnlin.org
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1.0 INTRODUCTION

Nuseed Pty, Ltd has developed a new canola variety that has been genetically engineered (GE) to produce high levels of
docosahexaenoic acid. The transgenic canola event, elite event BO050-027, called DHA canola (OECD ID NS-B50027-4,
produced docosahexaenoic acid (DHA) | NN i» 57assica napus L. seeds.  The canola was obtained through
gene transformation of seven microalgae and yeast genes as well as the Phosphinothricin N-Acetyltransferase (PAT) gene as a
selectable marker.  Through construct-captured, whole-genome and PCR-amplicon sequencing, DHA canola was

characterized to have one insert on chromosome [ and another insert on chromosome ]

I )
N [ his rcport

summarizes a study of potential allergenicity and toxicity of potential expressed proteins identified as Open Reading Frames
(ORFs) at the individual DNA junctions. The methods used for the safety assessment are consistent with the process outlined
by the CODEX Alimentarious Commission (2009) for evaluation of the potential safety of crops developed through genetic
engineering. The results are summarized in this report along with my opinion related to food safety for these proteins.

2.0 Purpose

The purpose of this study is to perform an evaluation of the potential allergenicity and toxicity of potential proteins that might
be expressed from unexpected transcription and translation of junctional regions of DNA junctions in canola line called NS-
B50027-4. The sequences of potential proteins are predicted by computer predicted translation of DNA overlapping the

junctions at the insertion sites between plant and DNA inserts of the two insertions, ||| NEGTGTNTNGNGNGNGGNEEEEEEEEE

I  Potential proteins are identified as stop-to-stop open reading frames overlapping the DNA junctions.
Those potential protein sequences were evaluated for sequence identity matches to known allergens and toxins to identify any
need for additional safety tests.
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3.0 Methods

3.1 Amino acid sequences of the potential proteins at [Jjjj DNA junctions. JJjjjj junctions were identified and evaluated
for potential ORFs. The DNA sequences are shown in Table 1. The 5 and 3’ ends of the insert in chromosome [Jjjij

I 2nd the 5° and 37 ends of the insert in chromosome [Jjjij were evaluated |GGG
I  Potential ORFs were defined by stop-to-stop codons using the EXPASY Translation tool

program (web.expasy.org/translate/). The potential six reading frames of each of the DNA sequences were examined to
identify the junction DNA fusion sites). The stop-to-stop predicted peptides that include the junction are the only ones
evaluated for potential allergenicity and potential identity matches with toxins.

Table 1. Junction DNA sequences in DHA canola. Approximately 200 base pairs of DNA (nucleotide sequences) at each
junction of this transformed event in canola are shown. The sequences highlighted in green are segments of plant DNA.
Sequences highlighted in red are from the insert.

Potential open reading frames (ORFs) were predicted by ExXPASY Translation Tool. The proteins
encoded by the eight genes introduced into canola to allow efficient production of high concentrations of DHA in oil. The
full genomic DNA sequences of the inserts of these events were verified and are reported in a Molecular Report (see Report N°
2016-002).

The full sequences are made for the enzymes and the PAT marker protein.

Insertion Site DNA sequence of at the insert, plant DNA highlighted in green, insert DNA highlighted in red.

Enzyme name Sequences are shown from 5’ to 3.

Sequence ID
1,

[

plant

to

insert
Sequence ID
2,

Insert to
plant
plant to
insert
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Sequenc

e ID 3,
Plant to
insert
plant to
insert

Sequence ID 4,
Insert

to

plant

3.2 Sequence

database search  strategies. The  AllergenOnline  version 16, December 2016

(http://www.allergenonline.org/) and the NCBI Entrez Protein (http://www.ncbi.nlm.nih.gov/BLAST/) databases were
used as the protein amino acid data sources for the sequence comparisons for allergens and toxins in December 2016.
The AllergenOnline database was updated in 27 January 2016 and is maintained by the Food Allergy Research and
Resource Program of the University of Nebraska. The sequences of putative (potential) peptides (Table 2) predicted for

junctions were tested using all six methods described here.
against AllergenOnline version 16 on 22 December 2016 and in NCBI Protein database.

The peptides were again searched for identity matches
Protein entries in the Entrez

search and retrieval system is compiled and maintained by the NCBI of the National Institutes of Health (U.S.A.). The
database is potentially updated or modified daily, and therefore the date of sequence searches by BLASTP is relevant to
the dataset used in the BLASTP searches. BLASTP and FASTA3 are unique computer algorithms that provide similar
local alignments and results if the appropriate scoring matrices and criteria are used.
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Table 2. Hypothetical Open Reading Frames (ORFs) at insert junctions. Potential open reading frames for the four total insertion
junctions from two insertion sites using Expasy Translation tool to identify stop-to-stop coding sequences.
junction of plant and insert DNA. Yellow highlight indicates the peptide coding sequence of the hypothetical ORF that overlaps the junction.
Junctions that match a stop codon at intersection of sequences do not result in a junctional hypothetical ORF and are therefore not assessed

(c.g. Insert 2, I frame 3, insert #1 reading frame 3 3'-5°) [
I

Red highlight indicates the

Junction
Insertion site

Reading
Frame & DNA
direction

Sequences
Nucleotides of DNA, then amino acids or ‘- stop codons

-

Canola to
tDNA

1 57-37

NN NN NN NN
I N NN NN INENNRNNNNE
E BN BN R BN EEEENE R N BEEEDN
B EEEN ER R EEN EEEN N EEEEDN
I EEEEEE R EE RN DR EEEEEEDN
B B R BN REEEN R R R EEERENEDN
B R ER N EEE BEERDEN

-

2 57-37

B B B B EER EEEEE BN EEEEDN
@ EEER B N ER EEEENE R DR BEEEEEDN
EEE B EENEENE B R R R EEEEENEDN
i B B R EEEREEEN N R DR BEEEEEREDN
HE B B R EERE EEEENE R DR EEEEREDN
B B B BN EER EE N EEEEEEENEDN

|
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! 3 57-37

HE EE R EEEEEN R R R EEEEEETR
B 1 37-57 B EEEEN BEE DR ERE R DR EEEERENEDRN
i B B R R EEEEEEENE R R EEEEREDN
EEEEN B DR EEENEENE BN N BEEEEDRN
B BN R EEEENE B R EEEEEEEENENR
EEE BN EEN EEN R EEEEN R EEDN
B B R EER DD REEEERDN

! 2 37-57 EEE BN EEEEEE R R DR EEEEENEDRN
i B B B R AEN EEEER REEEEEEEDN
I EEEEEEEE B R BB EEEEEDN
Al EEE B R R EEEEEEER B RN
i B R B ERE R RN EEEEEEEREEDN
I R EEEEENE BN BREN

! 3 37-57 HE EEER R E R BN EEENE EEEEENER




FARRP
University of Nebraska

Nuseed Pty Ltd.

Study No. REG Nuseed 2
Page 15 of 53

-7

1

57-37

HE E EEE N E R EE N EEEEEERERESR
@ EE B EENR EE N EEEEENENR BN
B B B EEENERNE R N DR EEEEERENEDN
B B BN EE R R EEEEEN BNER BN
i B B R EEEREEEEN N BEEEN EEEEDN
HE B R EEREEEEENE BEEE N EERE DN
E R BN EEEE N BREN

-2

2

57-37

-2

3

57-37
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-7

1

37-57

HE E EEEER E R EERE RN EEEEETR
HE E R B EEEEEEEN R R EEEEETR
HE B R DR EEEEENEENEREENENRRDNR
i B R R R EEEEEEEENE BN EEEEDN
EEE B B B R R R EEEEEEENERERENEDRN
HE B R B B R EEEENEENENEEENERENNER
B B R EEER R REEERDEN

-

2

37-57

-2

3

37-57

HE B B B N BN EEENEEREEEN BN BN NN
EEENE H EEN BN REEEEEREN
B BN EEEEEEN B DR BEEERAEN
B R BN R R EEEENEREEENERDEN
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I

1

57-37

EE N R BB R EEENEENEENEEN EEEENR N
i B R EEEEENR EEN R R EEEENEDN
I B EEN R BEEEEN B R R EEEREN
EEENE R BN EENEENEEN BN EEEREN
i B B R BN EEEEN R EEEEEREREDN
Al B BN EEEREEN EEEE N EEEEDN
B B R EEER R REEERDEN

.

2

57-37

I8

3

57-37

B B B EEEERE R EEENEEEN N EEEENEDN
I B B R B B R R EEENEEEEEEREREDN
Bl B R AR R EEENEEENEREEENRERENEDRN
i EEEN B R EEEEEEENE BN BREEDN
B B R B R B DR EEEEEEENENRERENEDRN
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-

1

37-57

i B EEEENE R R N B DR EEEEEERNRDNR
i B R R R EREEEEEEENE B ERE EREDN
I I EEEEEEENE BN EEN BN BEEN
I I E EEEEEREEEN EEN N EEENEDN

i B B R B BN EEEEEEREEENEREENEDN

B R R R R EEEEERDEN

.

2

37-57

Al B B R R RN EEENE EEEEEEEDN
i B R B BN R EEEEEEEEENEREREREDRN
IR B R B R EEE N EEEEEEEREDN
B EEEEEENE B N R R EEEEEEENEDR
I B B R B R R R EEENEEEEERENEDN
I B R EEENEEREEENDEDN

I

3

37-57

i B B R B BN EEEENEEEREEENEREENEDN
B B EEEANENE B ERE R DR BEEEERENEDN
EEE B B N EEEEEERE BN EEEEDN
E BN B B BN EEN EEEEEEREREDRN
EEEEENEENEEENEEENERRENEERNRERENER

E
I
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-

1

57-37

-

2

57-37

I EEEEERE B BN R BEEN EEEEDN
i B BN A AEEEEE R BN DD EEDN
i B B R B R ERE EENEENEEEEENEEREREDN
B B B R EEREEEEENEENE BEEEER B BN
i EEEN ER R R BN EEEEEEREREDN
B B R R EEEREREENERDN

-

3

57-37

E‘
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-

1

37-57

EE N R EEER BN EEEEENR N BRN
I E B R BN EEEENEEEEENERNRDNR
I EEEEEN B R EEEEN B BEN BN
I B IR EEEREEEREN R B DR EEENREDN
i I § EEEEEEENE R R R EEEERNEDN
i B E R R BN EEEEENEEEEERNRENR
HE R R R EREREEENNEDN

-

2

37-57

-

3

37-57

B B R B B BB EEENEEEENEEENE NN
EEEE B B R EEEEEEEENE B R BEEDN
HE B B B B EEEEENEEEEEN RN BEEDN
i B B R EEEEEEEE N EEEENENRN
Bl B R BN BEE R EEEENEEEEREREDN
I B B B B B R EEEENEEEEENEERENEDN
I B R R BN EEREEEER
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- L E S R N Y T F N TR - KT K Y S A Q

L 1 57-37 I B B R R DR EEENEEEENENENEN ER BRREN
i B R R R B BN N EEEREEEEERERERDNR
i B R R EEREENEEN B EEN BEE BRREN
I B EEEENE R ER R DR EEEEERNEDN
i B B B R EEEEENEENEEENE N EEERENR
HE R EEER R DN EEEDN

[ 2 5737 I BB B R R R R EEEEEEEREENEDN
B B R BN EEEN EEEEEN BEEE N
i B B R B R EEEEENEEEEEEN N BEEDN
B B B R BN EEEEENEEEEN RN BEEDN
B BB B R R R R EEEEEEENEEREDEDRN
B R R R R EEEEERDEN

. 3 57-37 B B R B R EEEEEREEEEREE BN
i B R EEAEE R BN EEEEEEEEDN
B B B R BN EEEE N EEEEENEEEEDN
I B R R B R R R R EEEEEEEEEREDRN
HE EEEE N EEEE B B DR EEEENEDN
I R EEEEENE BN BN

L 137-57 Al B B B R EEEENENEEEN BN R BEEREN
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i I B EEREEEEEREERENE N EEEEDN
HE B R B R EEREEEEEEEEREDN
I I EEEEEEEN BEEN B RN EEN
I EEEENE BB DR EEEENENENEN BN
i I B R EEREREEREERENE N EEEREDN
EEEN B BN EEEDN

2 37-57

EEE E I E R E R EEEEEEEEEETR
i EEE B R R R BN EEEEEEEREREDN
B B BN EEEENEENR BEN BN
i B EEEEEEEEREE N ENEDR
i B EEEEEEEE N BEEERREN
A B I R EE N EEREEEEEREDEDN
ER B D EEEREENNER

3 37-57

i B R EEE R D EEEREEER BN
B B R EEREEEEEENEN ER BN
EEAEN B B BN EEEEERAEN
I EEEEEEEN N REEEEEE BN BN
I B R B R R R RN EEEEEEEENEDRN
i EEEE B R ERE RN EEEEERENEDN
B R EEEER B BN BN
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3.2.1 FASTAS3 overall search of AllergenOnline. The potential sequential and inferred structural similarities of
the putative peptides were evaluated using version 16 of AllergenOnline.org with E scores of 10 using FASTA, version
35.04 (15 January 2009).

3.2.2 FASTAS3 of AllergenOnline by 80 aa segments. This short (80-amino acid) segment search is based on the
recommendation of Codex (2003). The rationale is that this might help in identifying structural motifs, much shorter
than the intact protein, which might contain a conformational IgE binding epitope. It should also help to identify
potentially cross-reactive proteins that are not true homologues of an allergen that have significant local identities that
might provide an immunological target for IgE antibodies in those with allergies to the matched allergen. A match of
>35% with a known allergen will suggest further testing for possible cross-reactivity although matches using the sliding
80 amino acid window search that are not also identified by overall FASTA3 search may represent an irrelevant
alignment. All putative peptide sequences were searched using this search criterion.

3.2.3 Exact word match of AllergenOnline by 8-contiguous aa.

A word/string search routine on AllergenOnline.org was used to identify any eight contiguous amino acid sequences of
the putative peptide sequences that exactly matched any 8 amino acid segment of any of the allergen sequences in
database. The rationale for identifying identity matches in very short sequences is an assumption that individual
epitopes may be represented by peptide segments as short as eight amino acids (Metcalfe et al., 1996).

3.2.4 BLASTP of NCBI Entrez without keyword limit. The BLASTP is available on the NCBI Entrez website
(http://www.ncbi.nlm.nih.gov/BLAST/). The current version is BLASTP 2.6.0 (13 December 2016). The purpose of
this BLASTP search is to compare the putative peptide sequences were all evaluated against all protein sequences to
determine the prevalence of common homologues.

3.2.5 BLASTP of NCBI Entrez with “allergen” as keyword limit. BLASTP search was used comparing the
putative peptide sequences against the entire Entrez Protein database, with a limit option selected to query entries for
“allergen”, to align only with proteins identified as allergens or allergy. The purpose of this BLASTP search is to
ensure that a significant match with a newly discovered allergenic sequence that has not yet been entered into
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AllergenOnline is not overlooked. Evaluation of the E value, the length of the alignment and the percent identity of any
identified match is necessary to judge the significance of any alignment using BLASTP.

3.2.6 BLASTP of NCBI Entrez with “toxin” and “toxic” as keywords limit. The purpose of this BLASTP
search is to identify matches to known toxic proteins (toxins) and if alignments share significant identities, to determine
potential risks that would require further testing for all putative peptides.

4.0 Results and Discussion.
The summary results for the proteins compared to AllergenOnline and the NCBI Protein database search using search terms,
and the amino acid sequences of twenty five putative peptides that are coded by junctional regions at the inserts are presented.

4.1 Sequence comparison of the putative peptides at the DNA junctions in DHA canola to allergens and toxins. The
DNA sequences of the junctions of plant-insert and insert-insert are shown in Table 1. Predicted putative peptides expressed
in the canola are shown highlighted in yellow in Table 2.  All putative peptide sequences were compared to known allergens
using both a full-length FASTA alignment search and a sliding window of 80 comparisons and exact 8 amino acid match
against AllergenOnline.org, version 16. Additionally, a BLASTP search was performed against the NCBI database using

keyword search limits of “allergen”, “toxin” and “toxic”. The complete results for all comparisons for each putative peptide
are shown in a single table, with separate tables for each peptide.

4.2.1 Full length FASTA3 vs. AllergenOnline with putative peptides. Results of the full length FASTA3 searches of
putative peptides against AllergenOnline.org, version 16 is the most important step for uncovering potential risks of allergy.
None of the full-length FASTA alignments were significant in terms of uncovering any risk of potential allergenicity or
cross-reactivity (Table 3-Table 28). The length of putative peptides ranged from 12 to 52 aa, making it unlikely that they
could elicit a reaction even if bound by IgE. Scoring results for the putative peptides showing alignments with E scores less
than 10 are shown and demonstrate no significant matches with any allergen. Their identities (%) are markedly below the
level that is likely to indicate cross-reactivity (< 50% identity, Aalberse, 2000) and it is also below the 35% identity level
suggested by Codex (2003) as a match that may possibly be cross-reactive. Thus, there is only a small likelihood that any
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of the eight proteins are sufficiently similar to an allergen to suspect they might trigger allergic responses in allergic subjects
due to cross-reactivity. There is no reason to suggest serum IgE tests would be useful to evaluation safety further.
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Table 3. Chromosome JJjjj Junction #1, Reading frame 1:

5°-3’. No significant matches to allergens or toxins.

Reading frame:

Amino acid sequence (number of amino acids)

Frame 1: 5°-3° 5 J |
AllergenOnline Full-FASTA3 | No matches
alignment
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword —
(best match)
[ | I
I
I BN DN
BLASTP “allergen” .
(best matches)
I N I
I
I I I e
BLASTP “toxin” .
(best match)
I I I .
I BN
I B NN e
BLASTP “toxic” .
(best match)
Il I IS =
I
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Table 4. Chromosome JJjj Junction #1, Reading frame 2:

5°-3’. No significant matches to allergens or toxins.

Reading frame:

Amino acid sequence (number of amino acids)

Frame 2: 5°-3’ . § J |
AllergenOnline Full-FASTA3 | No matches
alignment
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword — ]
(best match)

I I I .

I

I N B |
BLASTP “allergen” .
(best matches)

Il I IS .

N .

I I NS
BLASTP “toxin” .
(best match)

I I I

I

I I NS e
BLASTP “toxic” .y
(best match)
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Table S. Chromosomejjjj Junction #3, Reading frame 3: 5°’-3’ Alignment of Peptides. No significant matches to allergens or toxins.

Reading frame: Amino acid sequence (number of amino acids)
Frame 3: 5°-3’ . J § |
AllergenOnline Full-FASTA3 | No matches
alignment
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword T
(best match)

I I

I

I I N .
BLASTP “allergen” ]
(best matches)

I I IS =

I B

I I s .
BLASTP “toxin” [
(best match)

I I IS

I

I I N .
BLASTP “toxic” .
(best match)

I I IS b

I N
I B IS
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Table 6. Chromosome Jjjj Junction #1, Reading frame 1: 3’-5’ Alignment of Peptides. No significant matches to allergens or toxins.

Reading frame: Amino acid sequence (number of amino acids)
Frame 3: 3°-5 .} § |
AllergenOnline Full-FASTA3 | No matches
alignment
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword ]
(best match)

Il E I .

H I BN B b B .

L N N
BLASTP “allergen” No match
(best matches)
BLASTP “toxin” No match
(best match)
BLASTP “toxic” No match
(best match)
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Table 7. Chromosome JJjjj Junction #1, Reading frame 2:

3°-5’ Alignment of Peptides. No significant matches to allergens or toxins.

Reading frame:

Amino acid sequence (number of amino acids)

Frame 3: 3’-5°

AllergenOnline Full-FASTA3
alignment out of 3 alignments

(best match)

| | | | | | | |

Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword No match
(best match)
BLASTP “allergen” No match
(best matches)
BLASTP “toxin” ]
(best match)

I |

HEE I B § EEm

I N |

BLASTP “toxic” No match




FARRP

University of Nebraska

Study No. REG Nuseed 2

Nuseed Pty Ltd.

Page 31 of 53

Table 8. ChromosomeJjjjjj Junction #2, Reading frame 2: 5’-3’. No significant matches to allergens or toxins.

Reading frame:

Amino acid sequence (number of amino acids)

Frame 2: 5°-3° 5 J |
AllergenOnline Full-FASTA3 | No matches
alignment
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword — ]
(best match)

Il I I

]

I BN I .
BLASTP “allergen” T
(best matches)

I B IS b

I

I I IS
BLASTP “toxin” .
(best match)

I I IS =

[

I I S .
BLASTP “toxic” .
(best match)
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Table 9. ChromosomeJjjjj Junction #2, Reading frame 3: 5’-3’. No significant matches to allergens or toxins.

Reading frame:

Amino acid sequence (number of amino acids)

Frame 3: 5°-3°

AllergenOnline Full-FASTA3 | No matches
alignment
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword —
(best match)

I . |

I I N ..

I . .
BLASTP “allergen” .
(best matches)

I I D

I I .

I B I
BLASTP “toxin” .
(best match)

N B |

Il Bl A

I =
BLASTP “toxic” .
(best match)
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Table 10.

Chromosome JJjjjj Junction #2, Reading frame 2: 3°-5’. No significant matches to allergens or toxins.

Reading frame:

Amino acid sequence (number of amino acids)

Frame 2: 3’-5° B J |
AllergenOnline Full-FASTA3 | No matches
alignment
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword —
(best match)
I I IS =
I
I I IS =
BLASTP “allergen” .
(best matches)
I I I .
I
I I S
BLASTP “toxin” .
(best match)
I I IS .
N .
I BN NN
BLASTP “toxic” — ¥
(best match)
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Table 11.

Chromosome Jjjjjj Junction #3, Reading frame 3: 3°-5°. No significant matches to allergens or toxins.

Reading frame:

Amino acid sequence (number of amino acids)

Frame 3: 3°-5 3§ §J |
AllergenOnline Full-FASTA3 | No matches
alignment
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword — ]
(best match)

I I I .

I S

I I NN .
BLASTP “allergen” .
(best matches)

I I I .

| |

I BN IS .
BLASTP “toxin” .
(best match)

Il I I .

IEEEEE HNBE

I BN
BLASTP “toxic” .
(best match)
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Table 12.  Chromosome [Jjjjjj Junction #3, Reading frame 1: 5°-3’. No significant matches to allergens or toxins.

Reading frame:

Amino acid sequence (number of amino acids)

Frame 1: 5°-3°

AllergenOnline Full-FASTA3

i |

alignment —

|

[ |
| 000000 ]
I
.  __ _ ___ |
| | | | | | | |

Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword ]
(best match)

BLASTP “allergen”

(best matches)
I I I .
N NN
L N
BLASTP “toxin” .
(best match)
I | I .
N N .
Il I I .
BLASTP “toxic” .
(best match)
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Table 13. Chromosome[jjjj Junction #3, Reading frame 3:

5°-3’. No significant matches to allergens or toxins.

Reading frame:

Amino acid sequence (number of amino acids)

Frame 3: 5°-3° I I e
AllergenOnline Full-FASTA3 | No matches
alignment
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword — ]
(best match)

I I I

[

Il I IS .
BLASTP “allergen” T
(best matches)

I I IS N

.

I I S .
BLASTP “toxin” .
(best match)

I I IS

]

I BN N .
BLASTP “toxic” |
(best match)

I I S

I .
I I S .
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Table 14. Chromosome JJjjjj Junction #3, Reading frame 1:

3°-5°. No significant matches to allergens or toxins.

Reading frame:
nucleotide range

Amino acid sequence (number of amino acids)

Frame 1: 3’-5° L J |
AllergenOnline Full-FASTA3 | No match
alignment
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword — ]
(best match)
I | I .
I I
I I NS .
BLASTP “allergen” .
(best match)
I I IS B
I
Il I I N
BLASTP “toxin” .y
(best match)
I I NS .
I
I I NS .
BLASTP “toxic” .
(best match)
N B
(F 0l
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Table 15.  Chromosome [Jjjjj Junction #3, Reading frame 2: 3’-5°. No significant matches to allergens or toxins.

Reading frame:

Amino acid sequence (number of amino acids)

Frame 2: 3°-5°

AllergenOnline Full-FASTA3
alignment of 3 matches

(best match)

Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword No matches
(best match)
BLASTP “allergen” No matches
(best match)
BLASTP “toxin” S
(best match)
HEE I DI
I B BN & e
B N
BLASTP “toxic” No matches
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Table 16. Chromosome Jjjjj Junction #3, Reading frame 3:

3°-5’ Alignment of Peptides. No significant matches to allergens or toxins.

Reading frame: Amino acid sequence (number of amino acids)
Frame 3: 3’-5° L § |
AllergenOnline Full-FASTA3 | No matches
alignment
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword R
(best match)
I B D b
I
I I IS e
BLASTP “allergen” ]
(best match)
I I S h
I
I I DN e
BLASTP “toxin” .
(best match)
I & S N
I
I B NN e
BLASTP “toxic” .
(best match)
I B D b
I
I B S
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Table 17. Chromosome Jjjjj Junction #4, Reading frame 2:

5°-3’. No significant matches to allergens or toxins.

Reading frame:

Amino acid sequence (number of amino acids)

Frame 2: 5°-3’ . § J |
AllergenOnline Full-FASTA3 | No matches
alignments
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword No matches
(best matches)
BLASTP “allergen” .
(best matches)
I b N
[ W
I I NN .
|
I I D
|
I I IS
BLASTP “toxin” No match
(best match)
BLASTP “toxic” No match

(best match)
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Table 18.  Chromosome [Jjjjj Junction #4, Reading frame 3: 5’-3’. No significant matches to allergens or toxins.

Reading frame: Amino acid sequence (number of amino acids)
AllergenOnline Full-FASTA3
alignment (of 3) 0000000000000 o] |
I BN N B DN
I
|| || || ||
| - 220000000000 |
I N e .
. 9 @ 9 9 9 @ 0 |
| | | | | | | |
|| || || ||
. 00 0 0 0|
I I I S
. 9 - 9 |
| | | | | | | |
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword No matches
(best matches)
BLASTP “allergen” No matches
(best match)
BLASTP “toxin”
(best match) [
HEE I .
I E E B B = I §
. = & N |
BLASTP “toxic” No match
(best match)
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Table 19. Chromosome Jjjjj Junction #4, Reading frame 1: 3’-5°. No significant matches to allergens or toxins.

Reading frame: Amino acid sequence (number of amino acids)
Frame 1: 35 I
AllergenOnline Full-FASTA3
slignments —
|
[ |
| ]
I .
. |
[ ] [ ]
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword T
(best match)
I I I b
I
I I S .
BLASTP “allergen” —
(best match)
I N
B Il
I N I
BLASTP “toxin” ]
(best match)
I B IS h
I
I I IS
BLASTP “toxic” No matches
(best match)
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Table 20. Chromosome Jjjjj Junction #4, Reading frame 2: 3’-5°. No significant matches to allergens or toxins.

Reading frame: Amino acid sequence (number of amino acids)
. Roms |
Frame2: 35 ————— B |
AllergenOnline Full-FASTA3
alignments I |
| N B B 0w 90|
|
- [ | | | [ | | |
0 O]
Il IS I I N
.  __ _ 9 ___ |
| | | | | | | |
| | [ | | |
HE
| ]
. |
|
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword No matches
(best match)
BLASTP “allergen” No matches
(best match)
BLASTP “toxin” No matches
(best match)
BLASTP “toxic” No matches
(best match)
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Table 21.  Chromosome Jjjjj Junction #4, Reading frame 3: 3’-5°. No significant matches to allergens or toxins.

Reading frame: Amino acid sequence (number of amino acids)
Frame 3: 3°-5’ L § J |
AllergenOnline Full-FASTA3
alignments 1
I I IS I D
|
- | | | | | | | |
. - 0 0@ @000 @ @@ |
Il I I I N
. _ __ ___ ____ |
| | | | | | | |
|| [ | [ |
HE
| |
. |
|
Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword I
(best matches)
I I IS
]
I I BN .
BLASTP “allergen” .
(best matches)
I I I .
| |
I I NN .
BLASTP “toxin” I
(best match)
Il I I .
[ W
I BN NN .
BLASTP “toxic” ]
(best match)
I I I .
1
I Il DN .
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Table 22.  Chromosome NG Reading frame 1: 5’-3°. No significant matches to allergens or toxins.

Reading frame: Amino acid sequence (number of amino acids)

B Frame 1: 5°-3 . |

AllergenOnline Full-FASTA31— 1
alignment

Sliding 80mer No matches

Exact 8 aa match No matches

BLASTP No keyword

(best match)

BLASTP “allergen”

(best matches)

BLASTP “toxin” No significant matches to a sequence with keyword toxin
(best match)

BLASTP “toxic” No significant matches to a sequence with keyword toxic

(best match)
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Table 23.  Chromosome NG Reading frame 2: 5’-3°. No significant matches to allergens or toxins.

Reading frame:

Amino acid sequence (number of amino acids)

_Frame 2: -3

AllergenOnline Full-FASTA3
alignment

Sliding 80mer No matches
Exact 8 aa match No matches
BLASTP No keyword
(best match)
BLASTP “allergen”
(best matches)
BLASTP “toxin”
(best match) [ ]
|
I 1
I
BLASTP “toxic”
(best match) I
- ]
Il 1 S E
]
Il B S
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Table 24.  Chromosome NG Reading frame 3: 5’-3°. No significant matches to allergens or toxins.

Reading frame: Amino acid sequence (number of amino acids)

B Frame 3: 5°-3° ____________________________________________________} |

AllergenOnline Full-FASTA3

alignment 00000000 @09
|

Sliding 80mer No matches

Exact 8 aa match No matches

BLASTP No keyword

(best match) No significant match found
BLASTP “allergen”

(best matches) No significant match found
BLASTP “toxin”

(best match) No significant match found
BLASTP “toxic”

(best match) No significant match found
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Table 25. Chromosome

[l No significant matches to allergens or toxins.

Reading frame 1: 3°-5. Alignment of Peptides [

Reading frame:

Amino acid sequence (number of amino acids)

[ Frame 1: 3°-5°

AllergenOnline Full-FASTA3
alignment

Sliding 80mer

No matches

Exact 8 aa match

No matches

BLASTP No keyword
(best match)

BLASTP “allergen”
(best matches)

BLASTP “toxin”
(best match)

No significant matches to a sequence with keyword toxin

BLASTP “toxic”

(best match)

No significant matches to a sequence with keyword toxic
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Table 26. Chromosome

Reading frame 2: 3-5”. Alignment of Peptides [ R

I o significant matches to allergens or toxins.

Reading frame:

Amino acid sequence (number of amino acids)

_Frame 2: 3%

AllergenOnline Full-FASTA3
alignment

Sliding 80mer

No matches

Exact 8 aa match

No matches

BLASTP No keyword
(best match)

BLASTP “allergen”
(best matches)

BLASTP “toxin”
(best match)

BLASTP “toxic”
(best match)
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Table 27.  Chromosome [ Re2ding frame 3: 3°-5. Alignment of Peptides [

No significant matches to allergens or toxins.

Reading frame: Amino acid sequence (number of amino acids)

B Frame 3: 3-5 . .
AllergenOnline Full-FASTA3 | |
|

alignment

Sliding 80mer No matches

Exact 8 aa match No matches

BLASTP No keyword

(best match) No significant match found
BLASTP “allergen”

(best matches) No significant match found
BLASTP “toxin”

(best match) No significant match found
BLASTP “toxic”

(best match) No significant match found

4.2.2 Sliding 80-amino acid window FASTA3 vs. AllergenOnline.org version 16 with eight new proteins. Results
of the comparisons of the amino acid sequences of the putative peptides against all of the sequences in AllergenOnline.org
version 16 database were negative. This is a very stringent bioinformatics evaluation for potential risks of allergy and
cross-reactivity based on the CODEX Alimentarius guidelines (2009). The lack of any match for each protein indicates low
risk for allergy from these proteins (Tables 3-28).

4.2.3 Eight contiguous amino acid identity matches with AllergenOnline.org version 16. Each protein aa sequences
of the putative peptides was searched for 8 contiguous amino acid identity matches as a conservative indicator of possible
cross reactivity, based on the CODEX Alimentarius guidelines (2009). The lack of any match for any of the proteins
indicates a very low probability of any shared IgE binding or potential cross-reactivity (Tables 3-28).
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4.2.4 BLASTP of NCBI without keyword limit with each of the putative peptides in canola. The full-length
sequences of the putative peptides were compared to all sequences in NCBI-Entrez database to find the most
evolutionarily conserved proteins with results presented (Tables 3-27). The scoring alignments with E scores of the top
three protein alignments identified by BLASTP were considered in some detail to determine if there is significant
homology to proteins of sources with likely safe human exposure or unsafe exposure, and when compared to results from
searches with keywords (allergen, allergy, toxin, toxic), provides a relative evaluation of potential risks. The results from
BLASTP comparison to all proteins were neutral, but the ubiquitous nature of the proteins without obvious indications of
harm suggesting they are generally safe, abundant enzymes.

4.2.5 BLASTP of NCBI Entrez using keywords “allergen”. The full-length amino acid sequences of the putative
peptides were compared to sequences in NCBI Entrez, which were designated as “allergen” in the NCBI database on 19
December 2016. The alignment results with keyword “allergen” returned a few results with an £ score of less than 10
e.g. Table 22). However, the E scores and identity matches did not show results that suggest high sequence identities and
the matched proteins have tenuous connections to “allergen”, none are in the WHO/IUIS www.allergen.org database or
in the www.AllergenOnline.org database. The aligned matches with keyword “allergy” (Tables 3-27) were not
significant.  Thus the probability of allergy to the eight proteins or of cross-reactivity is extremely small based on
observations of Aalberse (2000) and Goodman et al. (2008).

4.2.6 BLASTP of NCBI Entrez with “toxin” and “toxic”. The putative peptide sequences from the junctions of DNA
in canola were compared to sequences in NCBI-Entrez, which were designated as “toxin” or “toxic” in the NCBI
database on 22 December 2016. The alignment results with keyword “toxic” did not return any significant alignments.
There does not appear to be a basis to suspect that the eight proteins introduced into canola are likely toxins.

4.3 Bioinformatics summary for the putative peptides encoded at the Jjjjj DNA junctions due to insertion of the genes
in canola. None of the results from the bioinformatics searches of the amino acid sequences from the putative peptides at the
junctions of inserted DNA in canola carry significant risks of allergy or toxicity compared to commonly consumed proteins
from a diverse variety of food sources.
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5.0 Conclusions

Bioinformatics analyses were performed on putative peptides encoded at the JJjjj DNA junctions present due to insertion of the
DNA in two chromosomes in GE canola line to produce DHA. The function of this bioinformatics evaluation was to
determine whether there might be some safety concerns for foods produced with this protein included as ingredients.  All new
potential ORFs were analyzed and no significant homologies were identified at the junctions of the introduced DNA and the
endogenous canola DNA. Based on the evidence and my knowledge of cross-reactive IgE binding and food toxicology, there
1s not a scientifically justifiable reason to perform serum IgE binding studies with the peptides or to perform any toxicity tests.
There is no known risk and no ““at-risk” population (Goodman, 2008).

Sequence comparisons of the seven proteins to known toxins identified some statistically significant, but short and modest
identity matches to diverse proteins that are from toxic sources or are associated with “toxins” or “toxicity” based on unclear
associations (Report N° 2016-017). There were no clear links with pathogenic or toxic effects of the proteins that were
matched. The homologous proteins have not been identified as toxins. Thus, in vitro and in vivo toxicity testing should not be
required to evaluate food safety in our opinion.

Taken together, this bioinformatics analyses demonstrate that the development of the genetically modified DHA canola (elite
event B0050-027) has not produced any new open reading frames, or new proteins, which would raise any safety concerns.
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