GRAS Notice (GRN) No. 1122- Canola concentrate, Appendice 2-8
https://www.fda.gov/food/generally-recognized-safe-gras/gras-notice-inventory

GRAS NOTICE OF

CANOLA CONCENTRATE (RAPESEED CONCENTRATE)

Appendix 2

Reports of analysis from stability studies
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REPORT OF ANALYSIS No. 275903/21/SGDY

Client

NAPIFERYN BIOTECH SP. Z 0.0.
DUBOIS 114/116

93-465 +ODZ

Sample description (according to declaration of Client)
R-03#35 protein concentrate, point T=0, storage in 25 Celsius
Tests were performed: 17.05.2021

Sample received: 2021-05-17 Sample without any visible damages
Analysis completed
(the date of performance of the laboratory activity): 2021-05-24 Order of 2021-05-12
Report dated: 2021-05-24 The samples were delivered by Client
Test Method Unit Result
Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % d.m. 437 £ 2,2
* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 43+03
* Enumeration of mesophilic aerobic . 6,2x10°
bacteria PN-EN ISO 4833-1:2013-12 cfu/g [3,9%10%9,9x10°]
* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10"
* The most probable number of coliforms | PN-1SO 4831:2007 MPN/g 0
* Detection of Escherichia coli in 10g PN-1SO 7251:2006 not detected in 10 g
* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 not detected in 25 g

THE END OF THE REPORT

Authorized by: Agnieszka Duda, Senior Specialyst Analyst, Microbiology Laboratory Gdynia
Katarzyna Duczek, Specialist Analyst, Microbiology Laboratory Gdynia

Sandra Gumowska, Expert Analyst, Classical Analysis Laboratory

Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This

Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements

presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider Page 1/1 Form PO-10/02a of 20.01.2020
A
TESTING LABORATORY

ul. Chwaszczynska 180, 81-571 Gdynia, Poland, tel. +48 58 766 99 00
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REPORT OF ANALYSIS No. 275904/21/SGDY

Client Sample description (according to declaration of Client)
NAPIFERYN BIOTECH SP. Z 0.0. R-03#35 protein concentrate, point T=1, storage in 25 Celsius
DUBOQIS 114/116 Test was performed: 24.05.2021
93-465 tODZ Samples were stored in the chamber 25°C, 60% humidity
Sample received: 2021-05-17 Sample without any visible damages
Analysis completed
(the date of performance of the laboratory activity): 2021-05-31 Order of 2021-05-12
Report dated: 2021-05-31 The samples were delivered by Client
Test Method Unit Result
* Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % d.m. 439+ 2.2
* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 71+05
* Enumeration of mesophilic aerobic . 4,8x10°
bacteria PN-EN ISO 4833-1:2013-12 cfu/g [2,9x10%7,9x10°]
* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10*
* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0
* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 not detected in 25 g

THE END OF THE REPORT

Authorized by: Agnieszka Duda, Senior Specialyst Analyst, Microbiology Laboratory Gdynia
Alicja Nowak, Senior Specialist Analyst, Classical Analysis Laboratory
Joanna Spiewak, Senior Specialyst Analyst, Classical Analysis Laboratory
Katarzyna Duczek, Specialist Analyst, Microbiology Laboratory Gdynia
Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This
Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements
presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider Page 1/1 Form PO-10/02a of 20.01.2020
QAT
TESTING LABORATORY

ul. Chwaszczynska 180, 81-571 Gdynia, Poland, tel. +48 58 766 99 00
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REPORT OF ANALYSIS No. 275994/21/SGDY

Client Sample description (according to declaration of Client)

NAPIFERYN BIOTECH SP. Z 0.0. R-03#35 protein concentrate, point T=1, storage in 40 Celsius

DUBOIS 114/116 Test was performed: 24.05.2021

93-465 £tODZ Samples were stored in the chamber 40°C, 75% humidity

Sample received: 2021-05-17 Sample without any visible damages

Analysis completed

(the date of performance of the laboratory activity): 2021-05-31 Order of 2021-05-12

Report dated: 2021-05-31 The samples were delivered by Client

Test Method Unit Result

* Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % d.m. 447 + 2,2

* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 51+04

" - — -

Enumeration of mesophilic aerobic PN-EN ISO 4833-1:2013-12 cfu/g <1,0x10"

bacteria

* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10*

* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0

* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 not detected in 25 g

THE END OF THE REPORT

Authorized by: Agnieszka Duda, Senior Specialyst Analyst, Microbiology Laboratory Gdynia
Alicja Nowak, Senior Specialist Analyst, Classical Analysis Laboratory
Joanna Spiewak, Senior Specialyst Analyst, Classical Analysis Laboratory
Katarzyna Duczek, Specialist Analyst, Microbiology Laboratory Gdynia
Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This
Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements
presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider Page 1/1 Form PO-10/02a of 20.01.2020
AT
TESTING LABORATORY

ul. Chwaszczynska 180, 81-571 Gdynia, Poland, tel. +48 58 766 99 00
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Zmms AB 079 ANALYST

REPORT OF ANALYSIS No. 275905/21/SGDY

Client Sample description (according to declaration of Client)

NAPIFERYN BIOTECH SP. Z 0.0. R-03#35 protein concentrate, point T=2, storage in 25 Celsius, 60%

DUBOIS 114/116 humidity

93-465 +tODZ Test was performed on: 31.05.2021

Sample received: 2021-05-17 Sample without any visible damages

Analysis completed

(the date of performance of the laboratory activity): 2021-06-09 Order of 2021-05-12

Report dated: 2021-06-09 The samples were delivered by Client

Test Method Unit Result

* Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % d.m. 445 + 2,2

* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 52+04

* Enumeration of mesophilic aerobic . 6,5x10°

bacteria PN-EN ISO 4833-1:2013-12 cfu/g [4,0x10%1,1%10°]

* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10*

* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0

* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 not detected in 25 g

THE END OF THE REPORT

Authorized by: Agnieszka Duda, Expert Analyst, Microbiology Laboratory Gdynia

Alicja Nowak, Senior Specialist Analyst, Classical Analysis Laboratory

Joanna Spiewak, Senior Specialyst Analyst, Classical Analysis Laboratory
Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This
Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements
presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider Page 1/1 Form PO-10/02a of 20.01.2020
AT O
TESTING LABORATORY

ul. Chwaszczynska 180, 81-571 Gdynia, Poland, tel. +48 58 766 99 00
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Zmms AB 079 ANALYST

REPORT OF ANALYSIS No. 275995/21/SGDY

Client Sample description (according to declaration of Client)

NAPIFERYN BIOTECH SP. Z 0.0. R-03#35 protein concentrate, point T=2, storage in 40 Celsius, 75%

DUBOIS 114/116 humidity

93-465 +tODZ Test was performed on: 31.05.2021

Sample received: 2021-05-17 Sample without any visible damages

Analysis completed

(the date of performance of the laboratory activity): 2021-06-09 Order of 2021-05-12

Report dated: 2021-06-09 The samples were delivered by Client

Test Method Unit Result

* Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % d.m. 445 + 2,2

* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 46 +03

* Enumeration of mesophilic aerobic . 3,0x10°

bacteria PN-EN ISO 4833-1:2013-12 cfu/g [1,8x10%5,1x10°]

* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10*

* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0

* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 not detected in 25 g

THE END OF THE REPORT

Authorized by: Agnieszka Duda, Expert Analyst, Microbiology Laboratory Gdynia

Alicja Nowak, Senior Specialist Analyst, Classical Analysis Laboratory

Joanna Spiewak, Senior Specialyst Analyst, Classical Analysis Laboratory
Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This
Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements
presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider Page 1/1 Form PO-10/02a of 20.01.2020
[NUARATANRTARA I
TESTING LABORATORY

ul. Chwaszczynska 180, 81-571 Gdynia, Poland, tel. +48 58 766 99 00
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ANALYST

Client

NAPIFERYN BIOTECH SP. Z 0.0.
DUBOIS 114/116

93-465 +tODZ

Sample description (according to declaration of Client)

R-03 # 35 protein concentrate,
Point T = 4,
Date of analysis: 14.06.2021

The samples were stored in a 25 ° C, 60% humidity chamber

Sample received: 2021-05-17 Sample without any visible damages

Analysis completed

(the date of performance of the laboratory activity): 2021-06-21 Order of 2021-05-12

Report dated: 2021-06-21 The samples were delivered by Client

Test Method Unit Result

* Protein (N*6,25) on dry matter PB-116 ed. Ill of 11.08.2020 % s.m. 429 + 21

* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 6,6+ 0,5

* Enumeration of mesophilic aerobic . 1,1x10°

bacteria PN-EN ISO 4833-1:2013-12 cfu/g [6,8x10%1,8x10°]

* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10"

* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0

* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 not detected in 25 g

Authorized by: Agnieszka Duda, Expert Analyst, Microbiology Laboratory Gdynia

THE END OF THE REPORT

Alicja Nowak, Senior Specialist Analyst, Classical Analysis Laboratory
Katarzyna Duczek, Senior Specialist Analyst, Microbiology Laboratory Gdynia

Sandra Gumowska, Expert Analyst, Classical Analysis Laboratory

Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This

Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements

presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider

Page 1/1

Form PO-10/02a of 20.01.2020

J.S. HAMILTON POLAND Sp. z o.0.
TESTING LABORATORY
ul. Chwaszczynska 180, 81-571 Gdynia, Poland, tel. +48 58 766 99 00
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REPORT OF ANALYSIS No. 275996/21/SGDY
Client Sample description (according to declaration of Client)
NAPIFERYN BIOTECH SP. Z 0.0. R-03 # 35 protein concentrate, point T = 4
DUBOIS 1114(1 16 Date of analysis: 14.06.2021
93-465 tODZ The samples were stored in a 40°C, 75% humidity chamber
Sample received: 2021-05-17 Sample without any visible damages
Analysis completed
(the date of performance of the laboratory activity): 2021-06-21 Order of 2021-05-12
Report dated: 2021-06-21 The samples were delivered by Client
Test Method Unit Result
* Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % s.m. 43,4 + 2.2
* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 60+04
* Enumeration of mesophilic aerobic . 9,3x10?
bacteria PN-EN ISO 4833-1:2013-12 cfu/g [5,7%10%1,5x10°]
* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10*
* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0
* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 not detected in 25 g

THE END OF THE REPORT

Authorized by: Agnieszka Duda, Expert Analyst, Microbiology Laboratory Gdynia
Alicja Nowak, Senior Specialist Analyst, Classical Analysis Laboratory
Katarzyna Duczek, Senior Specialist Analyst, Microbiology Laboratory Gdynia
Sandra Gumowska, Expert Analyst, Classical Analysis Laboratory

Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This
Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements
presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider Page 1/1 Form PO-10/02a of 20.01.2020
[NHARANARA R
TESTING LABORATORY

ul. Chwaszczynska 180, 81-571 Gdynia, Poland, tel. +48 58 766 99 00
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ANALYST

Client
NAPIFERYN BIOTECH SP. Z 0.0.
DUBOIS 114/116

Sample description (according to declaration of Client)
R-03#35 protein concentrate, point T=8, storage in 25 Celsius, 60%

humidity

93-465 +tODZ Test was performed: 12.07.2021
Sample received: 2021-05-17 Sample without any visible damages
Analysis completed
(the date of performance of the laboratory activity): 2021-07-26 Order of 2021-05-12
Report dated: 2021-07-26 The samples were delivered by Client
Test Method Unit Result
* Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % d.m. 42,1+ 2,1
* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 6,6 + 0,5
* Enumeration of mesophilic aerobic . 5,3x103
bacteria PN-EN ISO 4833-1:2013-12 cfu/g [3,3%10%8,4x10°]
* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10*
* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0

* Detection of Salmonella spp.

PN-EN ISO 6579-1:2017-04

not detected in 25 g

Authorized by: Agnieszka Duda, Expert Analyst, Microbiology Laboratory Gdynia

THE END OF THE REPORT

Alicja Nowak, Senior Specialist Analyst, Classical Analysis Laboratory
Katarzyna Duczek, Senior Specialist Analyst, Microbiology Laboratory Gdynia
Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This

Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements

presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider

Page 1/1

Form PO-10/02a of 20.01.2020

J.S. HAMILTON POLAND Sp. z 0.0.

TESTING LABORATORY
ul. Chwaszczynska 180, 81-571 Gdynia, Poland, tel. +48 58 766 99 00
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Zmms AB 079 ANALYST

REPORT OF ANALYSIS No. 275997/21/SGDY

Client Sample description (according to declaration of Client)

NAPIFERYN BIOTECH SP. Z 0.0. R-03#35 protein concentrate, point T=8, storage in 40 Celsius, 75%

DUBOIS 114/116 humidity

93-465 +tODZ Test was performed: 12.07.2021

Sample received: 2021-05-17 Sample without any visible damages

Analysis completed

(the date of performance of the laboratory activity): 2021-07-19 Order of 2021-05-12

Report dated: 2021-07-19 The samples were delivered by Client

Test Method Unit Result

* Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % s.m. 477 + 2,4

* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 68 +0,5

* Enumeration of mesophilic aerobic . 1,0x10°

bacteria PN-EN ISO 4833-1:2013-12 cfu/g [5,3x10% 1,9x107]

* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10*

* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0

* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 not detected in 25 g

THE END OF THE REPORT

Authorized by: Alicja Nowak, Senior Specialist Analyst, Classical Analysis Laboratory
Ewelina Ktosowska, Expert Analyst, Microbiology Laboratory Gdynia
Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This
Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements
presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider Page 1/1 Form PO-10/02a of 20.01.2020
[NHARAANRIARA
TESTING LABORATORY

ul. Chwaszczynska 180, 81-571 Gdynia, Poland, tel. +48 58 766 99 00
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ANALYST

Client

NAPIFERYN BIOTECH SP. Z 0.0.
DUBOIS 114/116

93-465 +tODZ

Sample description (according to declaration of Client)

R-03#35 protein concentrate
point T=12,
Date of analysis: 09.08.2021

The samples were stored in a 25 ° C, 60% humidity chamber

Sample received: 2021-05-17 Sample without any visible damages

Analysis completed

(the date of performance of the laboratory activity): 2021-08-16 Order of 2021-05-12

Report dated: 2021-08-16 The samples were delivered by Client

Test Method Unit Result

* Protein (N*6,25) on dry matter PB-116 ed. Ill of 11.08.2020 % s.m. 434 +£22

* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 79+06

* Enumeration of mesophilic aerobic . 8,2x10°

bacteria PN-EN ISO 4833-1:2013-12 cfu/g [5,2x10%1,3x10]

* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10"

* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0

* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 not detected in 25 g

THE END OF THE REPORT

Authorized by: Alicja Nowak, Senior Specialist Analyst, Classical Analysis Laboratory
Katarzyna Duczek, Senior Specialist Analyst, Microbiology Laboratory Gdynia

Paulina Potosak, Expert Analyst, Microbiology Laboratory Gdynia

Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This

Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements

presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl
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REPORT OF ANALYSIS No. 275998/21/SGDY

Client Sample description (according to declaration of Client)

NAPIFERYN BIOTECH SP. Z 0.0. R-03#35 protein concentrate, point T=12

DUBOIS 114/116 Date of analysis: 09.08.2021

93-465 tODZ The samples were stored in a 40°C, 75% humidity chamber

Sample received: 2021-05-17 Sample without any visible damages

Analysis completed

(the date of performance of the laboratory activity): 2021-08-16 Order of 2021-05-12

Report dated: 2021-08-16 The samples were delivered by Client

Test Method Unit Result

* Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % s.m. 479+ 24

* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 88+0,6

* Enumeration of mesophilic aerobic . 7,5x10°

bacteria PN-EN ISO 4833-1:2013-12 cfu/g [4,7510%1,2x10°]

* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10*

* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0

* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 not detected in 25 g

THE END OF THE REPORT

Authorized by: Alicja Nowak, Senior Specialist Analyst, Classical Analysis Laboratory
Katarzyna Duczek, Senior Specialist Analyst, Microbiology Laboratory Gdynia
Paulina Potosak, Expert Analyst, Microbiology Laboratory Gdynia

Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This
Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements
presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider Page 1/1 Form PO-10/02a of 20.01.2020
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REPORT OF ANALYSIS No. 275909/21/SGDY

Client Sample description (according to declaration of Client)

NAPIFERYN BIOTECH SP. Z 0.0. R-03#35 protein concentrate, point T=16, storage in 25 Celsius

DUBOQIS 114/116 Test was performed on: 06.09.2021

93-465 tODZ Samples were stored in the chamber 25°C, 60% humidity

Sample received: 2021-05-17 Sample without any visible damages

Analysis completed

(the date of performance of the laboratory activity): 2021-09-13 Order of 2021-05-12

Report dated: 2021-09-13 The samples were delivered by Client

Test Method Unit Result

* Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % s.m. 412 +2,1

* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 59+04

* Enumeration of mesophilic aerobic . 7,9x102

bacteria PN-EN ISO 4833-1:2013-12 cfu/g [4,9x10%1,3x10°]

* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10*

* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0

* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 not detected in 25 g

THE END OF THE REPORT

Authorized by: Agnieszka Duda, Expert Analyst, Microbiology Laboratory Gdynia
Joanna Spiewak, Expert Analyst, Classical Analysis Laboratory
Paulina Potosak, Expert Analyst, Microbiology Laboratory Gdynia
Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This
Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements
presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider Page 1/1 Form PO-10/02a of 20.01.2020
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REPORT OF ANALYSIS No. 275999/21/SGDY

Client Sample description (according to declaration of Client)

NAPIFERYN BIOTECH SP. Z 0.0. R-03#35 protein concentrate, point T=16, storage in 40 Celsius

DUBOQIS 114/116 Test was performed on: 06.09.2021

93-465 £tODZ Samples were stored in the chamber 40 °C, 75% humidity

Sample received: 2021-05-17 Sample without any visible damages

Analysis completed

(the date of performance of the laboratory activity): 2021-09-13 Order of 2021-05-12

Report dated: 2021-09-13 The samples were delivered by Client

Test Method Unit Result

* Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % s.m. 482 + 2,4

* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 89+06

* Enumeration of mesophilic aerobic . 7,6x10°

bacteria PN-EN ISO 4833-1:2013-12 cfu/g [4,7510%1,2x10°]

* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10*

* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0

* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 not detected in 25 g

THE END OF THE REPORT

Authorized by: Agnieszka Duda, Expert Analyst, Microbiology Laboratory Gdynia
Joanna Spiewak, Expert Analyst, Classical Analysis Laboratory
Paulina Potosak, Expert Analyst, Microbiology Laboratory Gdynia
Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This
Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements
presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider Page 1/1 Form PO-10/02a of 20.01.2020
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ANALYST

Client
NAPIFERYN BIOTECH SP. Z 0.0.
DUBOIS 114/116

Sample description (according to declaration of Client)

R-03#35 protein concentrate, point T=20, storage in 25 Celsius, 60%

humidity

93-465 +tODZ Test was performed on: 04.10.2021

Sample received: 2021-05-17 Sample without any visible damages

Analysis completed - 2021-10-11

(the date of performance of the laboratory activity): Order of 2021-05-12

Report dated: 2021-10-11 The samples were delivered by Client

Test Method Unit Result

* Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % d.m. 43,0+ 2,2

* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 50+04

* Enumeration of mesophilic aerobic . 5,0x103

bacteria PN-EN ISO 4833-1:2013-12 cfu/g [3,0x10%8,3x10°]

* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10*

* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0

* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 Not detected in 25 g

Authorized by: Joanna Spiewak, Expert Analyst, Classical Analysis Laboratory
Paulina Potosak, Expert Analyst, Microbiology Laboratory Gdynia

THE END OF THE REPORT

Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This

Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements
presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider
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J.S. HAMILTON POLAND Sp. z 0.0.
TESTING LABORATORY

ul. Chwaszczynska 180, 81-571 Gdynia, Poland, tel. +48 58 766 99 00
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ANALYST

Client
NAPIFERYN BIOTECH SP. Z 0.0.
DUBOIS 114/116

Sample description (according to declaration of Client)

R-03#35 protein concentrate, point T=20, storage in 40 Celsius, 75%

humidity

93-465 +tODZ Test was performed on: 04.10.2021

Sample received: 2021-05-17 Sample without any visible damages

Analysis completed - 2021-10-11

(the date of performance of the laboratory activity): Order of 2021-05-12

Report dated: 2021-10-11 The samples were delivered by Client

Test Method Unit Result

* Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % d.m. 435+ 2.2

* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 99+06

* Enumeration of mesophilic aerobic . 3,6x10°

bacteria PN-EN ISO 4833-1:2013-12 cfu/g [2,1%10%6,0x10°]

* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10*

* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0

* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 Not detected in 25 g

Authorized by: Joanna Spiewak, Expert Analyst, Classical Analysis Laboratory
Paulina Potosak, Expert Analyst, Microbiology Laboratory Gdynia

THE END OF THE REPORT

Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This

Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements
presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider
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J.S. HAMILTON POLAND Sp. z 0.0.
TESTING LABORATORY
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REPORT OF ANALYSIS No. 275911/21/SGDY

Client Sample description (according to declaration of Client)

NAPIFERYN BIOTECH SP. Z 0.0. R-03#35 protein concentrate, point T=24, storage in 25 Celsius

DUBOQIS 114/116 Test was performed on: 02.11.2021

93-465 tODZ Samples were stored in 25°C, 60% humidity

Sample received: 2021-05-17 Sample without any visible damages

Analysis completed - 2021-11-10

(the date of performance of the laboratory activity): Order of 2021-05-12

Report dated: 2021-11-10 The samples were delivered by Client

Test Method Unit Result

* Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % d.m. 43,6 +2,2

* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 69+05

* Enumeration of mesophilic aerobic . 4,5x10°

bacteria PN-EN ISO 4833-1:2013-12 cfu/g [2,8x10%7,2x10°]

* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10*

* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0

* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 Not detected in 25 g

THE END OF THE REPORT

Authorized by: Joanna Spiewak, Expert Analyst, Classical Analysis Laboratory

Paulina Potosak, Expert Analyst, Microbiology Laboratory Gdynia

Renata Zywicka, Senior Specialyst Analyst, Microbiology Laboratory Gdynia
Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This
Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements
presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider Page 1/1 Form PO-10/02a of 20.01.2020
[NHRIANRMARA R
TESTING LABORATORY

ul. Chwaszczynska 180, 81-571 Gdynia, Poland, tel. +48 58 766 99 00
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REPORT OF ANALYSIS No. 276001/21/SGDY

Client Sample description (according to declaration of Client)

NAPIFERYN BIOTECH SP. Z 0.0. R-03#35 protein concentrate, point T=24, storage in 40 Celsius

DUBOIS 114/116 Date of analysis: 02.11.2021

93-465 tODZ Samples were stored in a chamber at 40 degrees C, 75% humidity

Sample received: 2021-05-17 Sample without any visible damages

Analysis completed - 2021-11-10

(the date of performance of the laboratory activity): Order of 2021-05-12

Report dated: 2021-11-10 The samples were delivered by Client

Test Method Unit Result

* Protein (N*6,25) on dry matter PB-116 ed. Il of 11.08.2020 % s.m. 435+ 2.2

* Moisture PB-285 ed. | of 26.09.2014 p. 1 % 106 + 0,7

* Enumeration of mesophilic aerobic . 3,5x10°

bacteria PN-EN ISO 4833-1:2013-12 cfu/g [2,2510%5,6x10°]

* Enumeration of yeast and moulds PN-ISO 21527-2:2009
Enumeration of moulds cfu/g <1,0x10*
Enumeration of yeast cfu/g <1,0x10*

* The most probable number of coliforms | PN-ISO 4831:2007 MPN/g 0

* Detection of Salmonella spp. PN-EN ISO 6579-1:2017-04 Not detected in 25 g

THE END OF THE REPORT

Authorized by: Joanna Spiewak, Expert Analyst, Classical Analysis Laboratory

Paulina Potosak, Expert Analyst, Microbiology Laboratory Gdynia

Renata Zywicka, Senior Specialyst Analyst, Microbiology Laboratory Gdynia
Approved by: Hanna Wachowska, Laboratory Director (Approved with electronic signature)

Laboratory: Gdynia 81-571, Chwaszczyrska 180

The results relate to the analysed samples only. Unless otherwise specified given expanded measurement uncertainty was estimated for the coverage factor k=2 at 95% confidence level. Sampling uncertainty
has not been taken into consideration. Unless otherwise specified when conformity is stated J.S. Hamilton Poland Sp. z o.0. applies the simple acceptance decision rule in accordance with ILAC-G8:09/2019. This
Report cannot be reproduced partially without a prior written consent of J.S. Hamilton Poland Sp. z 0.0. Responsibility of J.S. Hamilton Poland Sp. z 0.0. is restricted exclusively to the results and statements
presented in original copy of the Report. The service confirmed by this Report is subject to the General Terms and Conditions of Services of J.S. Hamilton Poland Sp. z 0.0. published on www.hamilton.com.pl

* Test method accredited; # Test performed by external provider Page 1/1 Form PO-10/02a of 20.01.2020

J.S. HAMILTON POLAND Sp. z o.0.
TESTING LABORATORY
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Raptein™30 Estimated Daily Intake Report August 29, 2022
Performed for NapiFeryn Biotech Sp. z. o0.0.
RAPTEIN™3(0 ESTIMATED DAILY INTAKE REPORT

A. INTENDED EFFECT

Raptein™30 is intended to be added to select general foods and beverages as described in the
table below.

Table 1. Raptein™30 Intended Uses and Use Levels

Intended uses Max. use level (g Raptein™30/100 g
of food as consumed)

Bakery products (e.g. breads, rolls, pies etc.) and baking mixes 20
Breakfast cereals (e.g. oatmeal, grits, ready to eat breakfast cereal etc.) 35
Grain products, pastas (e.g., noodles, macaroni, etc.) 20
Bars (e.g. nutritional, protein etc.) 20
Protein-fibre and nutritional powders 100*
Beverages and beverage bases non-alcoholic (e.g. fruit and/or vegetable 7
drinks, smoothies, energy drinks etc.)
Milk products and dairy analogs (e.g. cheeses, yoghurts, creams, frozen 15
desserts etc.)
Coffee and tea (including instant coffee and tea) 7
Meat product analogs (e.g. sausages, burgers, chops etc.) 20
Fat, oils and salad dressings (e.g. mayonnaise-type dressings, 10
margarine-like spreads etc. )
Egg substitutes (e.g. powdered egg analogs etc.) and egg products 7
analogs
Soup and soup mixes 15
Sauces, gravies, condiments and dips 10
Nut products (e.g. nut spreads, nut butters etc.) 30
Snack foods (e.g. popcorn, chips etc.) 40
Fruit and water ices 7
Confections, candies and frostings (e.g. baking chocolates,

. 20
marshmallows, non-chocolate candies etc.)
Sweet sauces, toppings, and syrups 10
Jams, jellies, gelatins, puddings, fillings (including mixes) 30
Processed fruits, vegetables, legumes (e.g. vegetable spreads) 30
Batter/breadings 10
Spice and seasoning mixes® 5
Processed meat and poultry 15

*As is basis (content for dry powder), proposed serving — 30 g (one serving a day)
®No NHANES data exists; calculated independently

2 SPHERIX CONSULTING GROUP, INC.



Raptein™30 Estimated Daily Intake Report August 29, 2022
Performed for NapiFeryn Biotech Sp. z. o0.0.

B. ESTIMATED DAILY INTAKE
1. Assessment of Raptein™30 Use

Food consumption data was provided by the National Center for Health Statistics’ (NCHS) 2017-
2018 National Health and Nutrition Examination Surveys (NHANES) (CDC, 2018; USDA, 2018).
The Food and Nutrition Database for Dietary Studies (FNDDS) for the corresponding biennial
NHANES survey food categories was used to identify 2582 food codes for Raptein™30 that
represent the proposed food categories listed for both ingredients in Table 1. The identified food
codes are described in the supplemental tables. Mean and 90th percentile estimated daily intakes
(EDIs) of Raptein™30 from the intended uses were calculated using those food codes and
maximum use levels described in Table 1.

2. Food Consumption Survey Data
a. Survey Description

The most recent National Health and Nutrition Examination Surveys (NHANES) for the years
2017-2018 are available for public use. NHANES are conducted as a continuous, annual survey,
and are released in 2-year cycles. In each cycle, approximately 10,000 people across the U.S.
completed the health examination component of the survey. Any combination of consecutive years
of data collection is a nationally representative sample of the U.S. population. It is well established
that the length of a dietary survey affects the estimated consumption of individual users and that
short-term surveys, such as the typical 1-day dietary survey, overestimate consumption over longer
time periods (Kruger et al., 2014). Because two 24-hour dietary recalls administered on 2 non-
consecutive days (Day 1 and Day 2) are available from the NHANES 2017-2017 survey, these data
were used to generate estimates for the current intake analysis.

The NHANES provide the most appropriate data for evaluating food-use and food-consumption
patterns in the United States, containing 2 years of data on individuals selected via stratified
multistage probability sample of civilian non-institutionalized population of the U.S. NHANES
survey data were collected from individuals and households via 24-hour dietary recalls
administered on 2 non-consecutive days (Day 1 and Day 2) throughout all 4 seasons of the year.
Day 1 data were collected in-person in the Mobile Examination Center (MEC), and Day 2 data
were collected by telephone in the following 3 to 10 days, on different days of the week, to achieve
the desired degree of statistical independence. The data were collected by first selecting Primary
Sampling Units (PSUs), which were counties throughout the U.S. Small counties were combined
to attain a minimum population size. These PSUs were segmented and households were chosen
within each segment. One or more participants within a household were interviewed. Fifteen PSUs
are visited each year. For example, in the 2009-2010 NHANES, there were 13,272 persons
selected; of these 10,253 were considered respondents to the MEC examination and data

3 SPHERIX CONSULTING GROUP, INC.



Raptein™30 Estimated Daily Intake Report August 29, 2022
Performed for NapiFeryn Biotech Sp. z. o0.0.

collection. 9754 of the MEC respondents provided complete dietary intakes for Day 1 and of those
providing the Day 1 data, 8,405 provided complete dietary intakes for Day 2. The release data do
not necessarily include all the questions asked in a section. Data items may have been removed
due to confidentiality, quality, or other considerations. For this reason, it is possible that a dataset
does not completely match all the questions asked in a questionnaire section. Each data file has
been edited to include only those sample persons eligible for that particular section or component,
so the numbers vary.

In addition to collecting information on the types and quantities of foods being consumed, the
NHANES surveys collect socioeconomic, physiological, and demographic information from
individual participants in the survey, such as sex, age, height and weight, and other variables useful
in characterizing consumption. The inclusion of this information allows for further assessment of
food intake based on consumption by specific population groups of interest within the total
population.

Sample weights are incorporated with NHANES surveys to compensate for the potential under-
representation of intakes from specific population groups as a result of sample variability due to
survey design, differential non-response rates, or other factors, such as deficiencies in the sampling
frame (CDC, 2006; USDA, 2020).

b. Statistical Methods

Consumption data from individual dietary records, detailing food items ingested by each survey
participant, were collated in Octave and used to generate estimates for the intake of Raptein™30
by the U.S. population. Estimates for the daily intake of Raptein™30 represent projected 2-day
averages for each individual from Day 1 and Day 2 of NHANES data; these average amounts
comprised the distribution from which mean and percentile intake estimates were produced. Mean
and percentile estimates were generated incorporating sample weights in order to provide
representative intakes for the entire U.S. population. “All-user” intake refers to the estimated
intake of Raptein™30 by those individuals consuming food products containing Raptein™30).
Individuals were considered users if they consumed 1 or more food products containing
Raptein™30 on either Day 1 or Day 2 of the survey.

3. Food Survey Results

The estimated “all-user” total intakes of Raptein™30 from 2582 proposed food uses, as described
in Table 1, in the U.S. by population group are summarized in Table 2.

In summary, 79.66% of the total U.S. population 2+ years of age were identified as consumers
from the selected food uses in the 2017-2018 survey (Table 2). The mean intakes of Raptein™30
from consumers ages 2+ from the selected food uses were estimated to be 19.29 g

4 SPHERIX CONSULTING GROUP, INC.



Raptein™30 Estimated Daily Intake Report August 29, 2022
Performed for NapiFeryn Biotech Sp. z. o0.0.

Raptein™30/person/day or 0.28 g Raptein™30/kg body weight/day. The heavy consumer (90"
percentile) intakes were estimated to be 40.80 g Raptein™30/person/day or 0.59 g/kg body

weight/day.
Table 2. Estimated “All-user” Daily Intake (EDI) of Raptein™30 in Targeted Foods by
Population Group (2017-2018 NHANES Data)
N % Mean Mean 90th % | Mean EDI | 90th % EDI
N users | population | Users mass (kg) [ EDI(g) | EDI (g) (g/kg) (g/kg)
ages 1-2 453 642 70.56 13.24 11.71 26.97 0.88 2.04
ages 3-5 365 529 69.00 21.08 13.46 30.00 0.64 1.42
ages 6-12 | 941 1258 74.80 41.89 16.37 36.6 0.39 0.87
ages 13-19 | 775 886 87.47 | 7032 20.78 | 44.59 0.30 0.63
ages 201 4e3r | 5493 8433 |817 2032 | 43.00 0.25 0.53
and up
ff)es 2and | 6713 | g427 79.66 | 69.41 1929 | 40.80 0.28 0.59

There are no food codes that can be used for stand-alone spice and seasoning mixes in NHANES.
Accordingly, to calculate the estimated daily intakes of Raptein™30 from the use in spice and
seasoning mix, surrogate products were used to estimate its intake level. A surrogate product called
Bernard Jensen’s Protein Seasoning (https://www.amazon.com/Bernard-Jensens-Protein-
Seasoning-Veggies/dp/BO7TDVWS5Z5C) was cited by the Client as a product that could include
Raptein™30 as an ingredient. The recommended serving is 1 g. SCG assumes that a daily intake

would not exceed one serving. Other products can be used to corroborate the estimate of intake
from spice and seasoning mixes. If Raptein™30 will be used to create a flavored salt, the daily
sodium intake consumed by Americans can be used to conservatively estimate the intake of
Raptein™30 from flavored salts. According to the 2013-2016 What We Eat In America (WWEIA)
report through NHANES, the mean sodium intake of males and females ages 1+ is 3393 mg/day
(USDA, 2020). Using the very conservative estimate that half the daily sodium intake (1697 mg)
is provided by Raptein™30 salt (5% maximum use level), the estimated intake of Raptein™30
from salt would be 84.85 mg/day. Alternatively, if Raptein™30 is going to be used as a flavor
enhancer like monosodium glutamate, FDA estimates typical intake of MSG to be < 0.5 g/day
(https://www.fda.gov/food/food-additives-petitions/questions-and-answers-monosodium-

glutamate-msg). Therefore, it is expected that 1 g would be a conservative daily intake.

The intakes of Raptein™30 for all food uses, including spices and seasonings at 1 g/day, are
estimated to be the EDIs (calculated above) + 1 g. The resulting mean EDI for Raptein™30 of
20.29 g/person/day or 0.29 g/kg body weight/day and the heavy consumer (90" percentile) EDI of
41.8 g/person/day or 0.60 g/kg body weight/day.

5 SPHERIX CONSULTING GROUP, INC.
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Summary

The aim of this project was to identify proteins in the rapeseed protein-fiber concentrate Raptein™30
and perform bioinformatics search of the identified proteins in AllergenOnline.org database and Celiac
Database for allergenicity evaluation.

Potential risks of food allergy and celiac disease were evaluated based on full-length and sliding window
80-mer sequence identity matches (FASTA algorithm) to known allergens in FARRP allergenic protein
database version 21 (AllergenOnline.org), exact peptide matches and full-length alignments with Celiac
Database (CD) of AllergenOnline.org to known CD inducing glutens or gliadins. In addition, sequence
homology searches with BLASTP were performed against NCBI non-redundant protein sequence
database were performed to provide a functional annotation in terms of all homologous proteins,
irrespective of the evidence of their allergenicity.

Three cruciferins (11S globulins), Napin-3 (1.7S seed storage proteins), Oleosin S2-2, and Squalene
monooxygenase 1,2 were found in the Raptein™30 samples. The sequence searches with FARRP
allergen protein database version 21 provided several hits characterizing the possible allergenic effects
of the proteins found in Raptein™30. The full-length FASTA search results should we be interpreted with
> 35 % as the minimum identity threshold to an allergenic protein to infer any indication of possible
allergenic cross-reactivity, although typically a minimum of > 50 % sequence identity may be required
for a reliable allergenic indication. Likewise, the sequence similarity found in 80-mer FASTA searches
may need to be interpreted in combination with the full-length FASTA searches. The BLASTP searches
against the NCBI protein database found 467 sequences homologous to the query sequences, but did
not include any new allergenic proteins apart from ten that were already found during the FARRP
database searches.

The Raptein™30 proteins did not match any peptides using the word search against the CD peptide
dataset, which the primary tool to indicate elicitation of CD search. Likewise, the full-length FASTA
search against the CD protein dataset also did not indicate high sequence similarity with the Raptein™ 30
proteins with the criteria of E-value < 10°'® and identity > 45 %. This result indicates that the Raptein™ 30
proteins are unlikely to elicit CD.
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1. Description and objectives

The aim of the Rapeseed Allergenicity project was to perform protein analysis and
bioinformatics searches to provide information for allergenicity report for NapiFeryn
BioTech’s rapeseed protein-fiber concentrate Raptein™30.

2. Methods

2.1 Protein identification

Protein characterization and identification was performed in three different levels. SDS-
PAGE gel was run to evaluate the general protein content and character of the samples,
intact mass LC-MS to detect the presence of napin and cruciferin proteins, and finally the
peptide map LC-MS to allow accurate mass & sequence based identification of proteins

present in the samples.

2.2 Sample preparation

Sample stocks of 35 mg/ml were made by weighing aliquots of dry samples to Eppendorf
tubes, adding correct amount of 150 mM NaCl to give 35 mg/ml concentration and
vortexing with 150 mM NaCl solution for 40 min. Subsequent samples were made from

these stocks or diluted stocks.

2.3 SDS PAGE

A standard denaturing SDS-Page was run for the samples. Raptein™30 samples were
run as reduced and non-reduced samples. Mini Protean 12 % SDS-PAGE gel (Bio-Rad)
stained with PageBlue Coomassie stain. (Thermo Scientific) was used. 1 pl of 1:100

diluted stock sample (0.35 pg) was pipetted per lane.

2.4 Intact mass analysis
For intact mass analysis, 10 pl of the stock samples as above, was diluted to 1ml (0.35

pg/ul) and centrifuged 5 min at 14000 rpm, supernatant was loaded into LC-MS vials

Different amounts of sample were injected after initial testing and reverse phase gradient
was used. Buffer A was 0.1 % formic acid and Buffer B was 100 % acetonitrile. The flow
was set to 350 pl starting at 10 % B from 0 to 1 min and then ramping to 75 % B over 6

min before a 95 % B wash and equilibration phase at 10 % B. Column temperature was
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65 °C A Waters acquity CSH 1.7 um C4 50 x 2.1mm column was used. The flow from
the column was passed into Waters Synapt G2 QTOF mass spectrometer. MS only

acquisition was used. Source parameters were following:

Polarity ES+
Capillary (kV) 29
Source Temperature (°C) 140
Sampling Cone 130 V
Source Offset 75V
Desolvation Temperature (°C) 600
Cone Gas Flow (L/Hr) 34
Desolvation Gas Flow (L/Hr) 900

2.5 Peptide Map analysis

2.5.1 Trypsin digestion
Stock samples were used. 1.5 pl of Raptein™30 stock (slurry of solubilized and

insolubilized material as homogenous mix) was taken yielding 52.5 pug of sample material.
To 52 pg of protein concentrate 20 ul of 8 M prea with 6 mM DTT was added, and the
sample was incubated with shake in 50 °C for 60 min. Then, 2 ul of iodoacetamide (IAM)
was added to a final IAM concentration of 18 mM. The sample was incubated with shake
in dark (lid on) for 30 min in RT. 90 pl of 100 mM Tris pH 7.8 was added to dilute urea
below 1.5 M, the sample was mixed and 1:25 (w/w) sequencing grade trypsin was added.
Digestion was carried overnight in 37 °C with slow shaking.

2.5.2 Chromatography and Mass spectrometry
Mass spectrometry was done with Synapt G2 Q-TOF mass spectrometer, Acquity UPLC

system. 2.1 x 100 mm Waters CSH C18 column was used. Column temperature 60 °C.
A gradient from 2 % to 40 % acetonitrile is applied from 2 to 17 min, after which a saw
tooth wash phase and equilibration phase were applied. A MSe acquisition mode (Data

independent fragmentation) is used. Source parameters were the following:

Polarity ES+
Capillary (kV) 2.85



Source Temperature (°C)
Sampling Cone (V)

Source Offset (V)
Desolvation Temperature (°C)
Cone Gas Flow (L/Hr)
Desolvation Gas Flow (L/Hr)

MSe acquisition parameters:

Mass Range (m/z)
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135
36
56
420
17
900

50-1995

Collision Ramp energy (Low mass-High mass) (eV) 25.0 to 85.0

Scan Time (s)

0.3

2.6 Bioinformatics search for peptide identification
Mascot Server v. 2.8 and Mascot Distiller v. 2.8 software were used to search the peptide

mapping data against the database. The parameters used were following:

Database

Taxonomy

Type of search
Enzyme

Fixed modifications

Variable modifications

Mass values

Protein mass

Peptide mass tolerance
Fragment mass tolerance

Max missed cleavages

SwissProt 2021 _03 (565,254 sequences;
203,850,821 residues)

Other green plants (19,756 sequences)
MS/MS lon Search

Trypsin/P

Carbamidomethyl (C)

Deamidated (NQ), GIn->pyro-Glu (N-term Q), Glu-
>pyro-Glu (N-term E), Oxidation (M)

Monoisotopic
Unrestricted
0.1 Da

0.1 Da

2
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Instrument type ESI-QUAD-TOF
Significance threshold p < 0.05
Max. number of families AUTO

lons score or expect cut-off 0

Min. number of sig. unique 1

sequences

2.7 Sequence similarity searches

The bioinformatics searches for sequence similarity to known allergen proteins or Celiac
Disease-eliciting proteins rely primarily on the use of the FASTAS3 algorithm developed
by Pearson at the University of Virginia (Pearson and Lipman, 1988) and BLASTP
(Altschul et al. 1990).

Databases

The identified proteins were searched in the following publicly accessible databases to

identify potential allergenicity.
AllergenOnline.org

The FARRP allergic protein database (Food Allergy Research and Resource Program,
www.allergenonline.org) includes known and putative allergens that have been identified
as IgE binding proteins from food, airway, contact and venom allergen sources. The
FARRP database version 21 (February 14, 2021) contained a list of 2233 known or
putative allergens from 912 allergenic taxonomic protein groups, and was used in the
bioinformatics searches in this project. The database version 21 is freely accessible as a
web resource (http://www.allergenonline.com/AllergenOnlineVV21.pdf).

Celiac Peptide and Gluten Protein database

AllergenOnline also includes a set of 1013 peptides were identified from grains of the
wheat and wheat relatives (barley, rye and oats) including native and deamidated
peptides of glutens (gliadins and glutenins) that have been shown to elicit celiac disease
(CD), activate Major Histocompatibility Class (MHC) Il restricted T cells of subjects with

CD, or stimulating toxicity in intestinal epithelia or intestinal inflammatory cells in subjects


http://www.allergenonline.com/AllergenOnlineV21.pdf
www.allergenonline.org
https://AllergenOnline.org
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with CD. The peptides are used in searches for exact peptide (AA) matches within any
query sequence. The peptides are all based on binding to MHC DQ2.5, DQS8 or the nearly
identical (DQ2.2, DQ8.5) receptors, but in addition, stimulated MHC restricted T cells
from subjects with CD; or alternatively had specific toxic effects such as stimulating signal
induction through the EGFR receptor of intestinal epithelial cells, stimulating IL-15
production by intestinal macrophages, inducing TNF expression from dendritic cells
increasing HLA-E expression in intestinal epithelial cells, increasing intestinal
permeability or signalling antigen presenting cells through TLR4 to secrete inflammatory
cytokines (Jabri and Sollid, 2009).

Seventy-two representative gluten proteins containing at least one of the CD peptides are
also provided at AllergenOnline.org CD database, for rapid screening using FASTA3 with
criteria that allows for some AA substitutions, but conserved overall identity matches that
might represent some risk from the query protein. This set of 72 proteins is to be used for
screening with FASTA algorithm, in addition to the exact peptide match criterion with the
1013 peptides, with minimum percent identity of 45 and maximum E-value of 10-'6. The
FARRP Celiac Disease database is publicly accessible from

http://www.allergenonline.com/celiachome.shtml.

NCBI Protein

This is an uncurated database of general proteins maintained by the National Library of
Medicine, National Institute of Health in the USA (http://www.ncbi.nlm.nih.gov/protein). It
is updated every few days. Many sequences in NCBI that are designated as allergens or
associated with allergy by keywords are not included in the AllergenOnline.org database
because they lack any published proof of allergy. The NCBI database may be searched
by keywords or by sequence comparison (BLASTP). As the FARRP database version 21
released in Feb 2021, has been curated by experts based on the published evidence for
allergenicity from the latest NCBI protein database available at the time, the NCBI protein
entries last updated prior to 2021 can be considered to have been reviewed by the
FARRP database team and to have been included in the FARRP database if evidence
for their potential allergenicity exists. Therefore, we can safely assume that the proteins
whose information was last updated on NCBI protein database prior to 2021 and not
included in FARRP database, even if they are homologous to the query proteins, do not
provide any evidence for the potential allergenicity if the FARRP allergenicity database is


https://AllergenOnline.org
http://www.ncbi.nlm.nih.gov/protein
http://www.allergenonline.com/celiachome.shtml
https://AllergenOnline.org
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used for screening allergenicity. Such homologous proteins, however, may provide hints
for assigning gene functions to the query proteins.

Search algorithms

The most important searches for risk assessment of allergenicity are amino acid
sequence identity searches (FASTA or BLAST) comparing the query sequence to known
allergens, looking for matches of >50% identity over the full length of the sequences.
Since many sequences are labelled as allergens in the public NCBI database often
without full validation of allergenicity, the use of the curated AllergenOnline.org database
is the primary search database. A full-length FASTAS3 search is the algorithm for optimum
alignment. As a conservative assessment, Codex (2003) recommends a search for
matches of >35% identity over 80 amino acid segments and the "sliding window"
approach on the www.AllergenOnline.org website is a useful and convenient tool for that
step. Some countries still demand a search for identity matches of 8 amino acids and the
word search method with www.AllergenOnline.org is effective to meet those demands. In
addition, it is sometimes useful to run BLASTP on the NCBI Protein database using a
keyword limit (“allergen”) to verify that the www.AllergenOlinc.org database did not omit
an important allergenic homologue of the novel protein that matches with at least 50%
identity over the full-length. To help evaluate BLASTP results, a second BLASTP search
should be performed without keyword limits to understand the similarity of the novel
protein to other proteins, many of which humans are likely to have been exposed to
without sensitizing or eliciting allergic responses. Details are provided below.

Searching FARRP DB with full-length FASTA3

The primary search algorithm for allergenicity searching is a full-length FASTA3 search
that gives optimum alignments using the default criteria defined by Pearson (2000). The
default scoring matrix is BLOSUM 50 (Henikoff and Henikoff: 1992 and 1996). The
penalty for each gap inserted into query or searched sequences to obtain optimal
alignments is calculated as (-q + -r*k), where q (10) is an initial penalty for each
independent gap, r (2) is a penalty for each amino acid position within the gap and k is
the number of amino acid positions within the gap (Reese and Pearson. 2002). The
default word size (ktup) is two (Pearson, 2000). The FASTA3 version used in these
searches was 36.3.8h May, 2020 (https://github.com/wrpearson/fasta36). Very small
expectation values (E values) indicate probable evolutionary homology, and structural
similarity. While the default E value for FASTAS is 10, a value that does not indicate


https://github.com/wrpearson/fasta36
www.AllergenOlinc.org
www.AllergenOnline.org
www.AllergenOnline.org
https://AllergenOnline.org
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significant similarity, distantly related sequences will generally have E values less than
0.01, and highly similar sequences that probably represent close homology are more
likely to have E values much less than 107, If the E value calculated for an alignment
between the query protein and any one allergen appear to indicate significant similarity,
the percent identity over the length of the intact proteins may be evaluated for possible
cross-reactivity in those sensitized to the matched allergen. As discussed by Aalberse
(2000), a protein sharing greater than 70 % identity over its length, relative to an allergen
is likely to be cross-reactive, or share IgE binding. Those that have less than 50 % identity
are not very likely to be cross-reactive.

Searching FARRP DB with sliding window of 80 AA

The identification of relatively short regions of high identity shared by a query sequence
and an allergen may indicate similarities that could also share IgE binding, or cross-
reactivity. Based on the recommendation of Codex (2003), the FASTAS algorithm was
used to compare all possible contiguous amino acid segments of each query protein
sequence against all sequences listed in AllergenOnline. Every possible contiguous 80-
amino acid sequence of each query protein was searched, beginning with amino acids 1-
80, then 2-81, 3-82 and so on until the last 80 amino acid segment of each protein was
compared with the database using the same FASTA3 algorithm used for the full-length
sequence comparison. The same criterion of 35 % identity is maintained as per the
recommendation of Codex (2003). The rationale by Codex (2003) for recommending that
alignments of >35% identity over segments as short as 80 amino acids is that proteins
sometimes contain structural motifs that are comprised of sequences much shorter than
the intact protein, and that these structural motifs may include a conformational IgE
binding epitope. In such a situation, the overall sequence identity for the aligned proteins
may be significantly less than 35%, even though a short region could contain an important
cross-reactive epitope. This criterion is more conservative than empirical data would
suggest is common for cross-reactive proteins (Aalbersee, 2000). It should also help to
identify potentially cross-reactive proteins that are not true homologues of an allergen but
have significant local identities that might provide an immunological target for IgE
antibodies in those with allergies to the matched allergen. The output of the 80 amino
acid FASTAS3 search includes a table of each allergen that was matched, and the total
number of 80-amino acid matches of greater than 35 % identity.

Searching FARRP DB with 8-mer exact match
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The eight amino acid identity match often requested for GM crop protein evaluation is
essentially a “word” matching program that looks for segments of 8 contiguous amino
acids (8-mer) with a 100 % identity match to any 8-mer segment of any allergen in the
database. It is a very conservative estimator for cross-reactivity and over-predicts
potential allergic cross-reactivity (Hileman et al., 2002; Silvanovich et al, 2006; Cressman
and Ladics, 2009). Therefore, this search was not performed to evaluate the Raptein™30
proteins.

Searching the FARRP Celiac Database

The primary search is for any exact amino acid sequence match between the query
sequences (Table 1) and the CD peptide dataset containing 1013 peptide sequences in
the FARRP database. The search is done as a word search requiring an exact peptide
sequence match. The secondary search is a FASTA search against the CD full-length
protein dataset containing 72 proteins. The FASTA search results should be evaluated to

look for matches with E-values smaller than 10-'° and greater than 45 % identity.
Searching NCBI Protein using BLASTP

In addition to searching for homologous sequences in the curated FARRP database, a
protein-protein BLAST search (blastp) was performed against the whole of NCBI non-
redundant sequence database (nr database), to find any possible homologous
sequences to the sequences found in Raptein™90 samples (Table 1). The default
BLASTP parameters were used for the search (E-value < 0.05, Hitlist size 100, Word size
6, Matrix BLOSUM®62).

3. Results

3.1 Sample dissolution

Sample dissolution to 150 mM NaCl was unsuccessful for Raptein™30 samples. As the
main experiments would nevertheless use strong denaturing the Raptein™30 stock was
decided to be used as slurry. The Raptein™30 slurry did dissolve to 8 M urea/6 mM DTT
used for trypsin digestion and to SDS-PAGE sample buffer.
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3.2 SDS PAGE

Cruciferin is known to exist natively as multimeric protein composed of several subunits,
which separate in SDS PAGE, napin has two main chains of 9 kDa and 4 kDa. In addition,
it was known here that Raptein™30 sample was expected to have some degree of
hydrolysis. SDS page results (Figure 1) were in accordance with the above and the

previously published SDS Page results for cruciferin and napin [1, 2]

-BME +BME

w 4 5 6 4 5 ¢

Figure 1. SDS PAGE gel of the RapteinTM30 samples. The lanes in the Coomassie stained
gel were:

-BME, 4 = R09#41_RapteinTM30, 5 = R06#60_RapteinTM30, 6 = R03#35_RapteinTM30
+BME, 4 = R09#41_RapteinTM30, 5 = RO6#60_RapteinTM30, 6 = R03#35_RapteinTM30

3.3 Intact mass spectrometry

Raptein™30 samples were very sparingly soluble to 150mM NaCl, and the water diluted
samples gave almost no signal at all. Then dilution with 8 M urea was tested, and that
resulted in a strong signal. TIC chromatogram of Raptein™30 did not show
chromatographic separation (Figure 2). As was expected due to heterogeneous nature
of the samples, including partial hydrolysis of Raptein™30 samples, and polymerizing
propensity of cruciferin, only few proteins could be observed as separable concise mass
in intact LC-MS (Figure 3).
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Figure 2. TIC Chromatogram of a representative Raptein™ 30 sample
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Figure 3. Deconvoluted (left) and original (right) mass spectrum of intact protein LC-MS of
R03_35 Raptein™30 sample (Urea dissolved) of one relatively pure spectrum.
Deconvoluted mass is 860 Da from expected mass of Brassica napus Napin-3
(2SS3_BRANA, access P80208 theoretical mass 20785 Da).
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3.4 Peptide mapping

The Raptein™30 samples were not solubilized by NaCl but it was observed in intact mass
and SDS-PAGE studies that the sample solubilized with strong denaturants. Therefore,
the slurry was used as such, dissolved with 8 M urea/ 6 mM DTT. Despite the observed
complete solubilization the peptide map TIC intensities were relatively low for
Raptein™30 samples (Figure 4). Reason for this is unknown, there were no substantial
undigested higher Mw residuals in the digests. Thus, the digestion had proceeded
normally, which was evident also in the successful identification of cruciferin peptides.
The amount of napin peptides were so low in two of the Raptein™30 samples that the
presence of them had to be manually confirmed, because of the Mascot thresholds
(please, see Methods). Figures 4, 5 and 6 show the TIC chromatograms, and exemplary
MS and MSe channel data, respectively, for the QQQGQQGQQLQQVISR peptide of
napin in Raptein™30.
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Figure 4. TIC chromatograms of Raptein™30 tryptic digests (Peptide map)
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Figure 5. HR MS Spectrum of napin peptide QQQGQQGQQLQQVISR 3+ charge state of
Raptein™30 samples.
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Figure 6. Mse high energy fragment spectrum evidence for Napin peptide
QQQGQQGQQLQQVISR. For example y7 (1156.6), y9 (971.6), y10 (843.5), y11 (730.4), y12
(602.4), and y13 (474.3) can be seen in all Raptein™30 samples.

3.5 Mascot search
Uniprot-SwissProt is a high quality manually curated protein database

(https://www.uniprot.org/) with small amount of redundancy and know to contain > 300

Barssica napus protein sequences. SwissProt database was searched with Mascot
server parameters said in materials and methods via Mascot distiller using slightly
adjusted peak picking parameters for MS and vendor (Waters) supplied peak picking
parameters for MSe channels.


https://www.uniprot.org
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The search was limited to taxonomy of “other green plants” which served also as
secondary functional control of searches so that we got hits also for proteins of other
plants with overlapping sequences with Brassica.

Generally, the cruciferin was the most abundant protein found, it was found with Mascot
in all samples directly. Napin was directly found in 1/3 samples but manually confirmed
in all samples (as shown above). A representative result list for (filtered for Brassica
napus) is shown in Table 1.

Table 1. Mascot search results for a representative sample of Raptein™30

Accession Score LR SO Description
(Da) abundance

Cruciferin CRU4 OS=Brassica napus
CRU4_BRANA 554 51630 0.82 OX=3708 GN=CRU4 PE=1 SV=1

Cruciferin CRU1 OS=Brassica napus
CRU3_BRANA 302 56867 0.65 OX=3708 GN=CRU1 PE=3 SV=1

Cruciferin BnC1 OS=Brassica napus
CRU1_BRANA 399 54076 0.53 OX=3708 GN=BnC1 PE=3 SV=2

Oleosin S2-2 OS=Brassica napus
OLES2 BRANA 147 19867 0.46 OX=3708 GN=S2 PE=1 SV=1

Napin-3 OS=Brassica napus OX=3708
2SS3 BRANA 23 14482 0.41 PE=1 SV=1

Squalene monooxygenase 1,2
ERG12_BRANA 20 57819 0.05 OS=Brassica napus OX=3708

GN=SQP1,2 PE=2 SV=1

3.6 Sequence matches from FARRP database

Full-length FASTA matches for Cruciferin CRU4

NCBI-GI opt bits E(2233) %_id %_sim alen
62240390 1388 219.9 3.30E-58 0.55 0.781 471
62240392 1355 215 1.10E-56 0.533 0.768 482
110349085 1303 207.2 2.10E-54 0.456 0.743 471
82469930 1300 206.7 2.80E-54 0.425 0.755 461
156001070 1296 206.1 4.30E-54 0.454 0.743 471
30313867 1240 197.7 1.50E-51 0.43 0.728 463

1534918238 1228 195.9 4.60E-51 0.437 0.744 430
13183173 1218 194.4 1.60E-50 0.421 0.701 489

5381325 1072 172.4 5.90E-44 0.362 0.75 428
110349083 1043 168 1.30E-42 0.449 0.728 481
584592120 1013 163.6 2.70E-41 0.366 0.745 415
584592116 1012 163.4 3.00E-41 0.366 0.745 415
25991543 983 159 6.30E-40 0.459 0.735 464
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112677 889 144.9 1.20E-35 0.409 0.691 447
307159112 673 112.3 8.70E-26 0.409 0.664 538
158998782 668 111.6 1.30E-25 0.433 0.701 515
158998780 667 111.5 1.50E-25 0.431 0.697 515
258588247 666 111.3 1.70E-25 0.414 0.672 515
56788031 663 110.9 2.20E-25 0.433 0.709 499
1126299828 662 110.7 2.50E-25 0.439 0.703 501
557792009 658 110.1 3.80E-25 0.441 0.719 501
18479082 654 109.5 5.80E-25 0.444 0.715 502
29839419 643 107.8 1.90E-24 0.378 0.701 482
307159114 640 107.4 2.40E-24 0.449 0.707 492
29839254 639 107.2 3.10E-24 0.355 0.655 507
113200131 636 106.8 3.80E-24 0.416 0.748 452
29839255 589 99.7 5.00E-22 0.397 0.737 448
169973 546 93.3 4.30E-20 0.381 0.671 486
18615 545 93.1 4.80E-20 0.381 0.671 486
18639 530 90.9 2.20E-19 0.386 0.675 471
218265 524 90 4.20E-19 0.375 0.682 472
18609 524 90 4.20E-19 0.375 0.682 472
224036293 510 87.8 1.90E-18 0.348 0.635 488
199732457 510 87.8 2.00E-18 0.351 0.635 504
112380623 498 86 6.70E-18 0.347 0.655 490
169969 498 86 6.80E-18 0.347 0.633 502
21314465 496 85.7 8.80E-18 0.349 0.629 518
3703107 492 85.1 1.20E-17 0.339 0.643 487
312233065 491 85 1.40E-17 0.345 0.653 490
10566449 491 85 1.40E-17 0.357 0.643 502
169971 479 83.5 1.90E-17 0.396 0.728 202
732706 484 83.9 3.30E-17 0.327 0.599 544
18641 484 83.9 3.30E-17 0.325 0.594 545
4249568 484 83.9 3.30E-17 0.328 0.598 545
806556 484 83.9 3.30E-17 0.327 0.6 545
22135348 464 81.2 8.00E-17 0.384 0.664 211
5712199 472 82.1 1.10E-16 0.333 0.623 504
523916668 299 56.5 1.80E-09 0.48 0.68 175
71084277 154 341 0.045 0.285 0.527 207
13183177 150 33.6 0.046 0.226 0.532 359
158251953 145 33 0.056 0.228 0.58 312
410067729 145 32.9 0.06 0.206 0.513 433
187766755 144 32.8 0.063 0.201 0.512 457
187766747 141 324 0.067 0.205 0.54 346
187766751 141 324 0.067 0.21 0.536 347
187766749 141 324 0.067 0.21 0.539 347
9967357 140 321 0.12 0.24 0.558 416
18536 140 321 0.14 0.24 0.558 416
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288860106 136 314 0.32 0.294 0.512 170
9967361 128 303 0.43 0.232 0.582 323
21914823 127 30.2 0.46 0.235 0.566 327
21666498 126 30 05 0.232 0.566 327
980951548 127 30.1 053 0.233 0.521 305
15425631 126 30 0.61 0.236 0.581 322
736319 127 30 0.8 0.328 0.557 174
980951568 123 295 0.8 0.228 0.54 324
980951518 123 295 0.81 0.217 0.51 314
169950562 123 295 0.81 0.217 0.51 314
Matches with 80-mer FASTA for Cruciferin CRU4
Hit P . Best # Hits > | Full-align Full-align Full-align
g | NCBlgl | Species %D | 35% E-val %ID len
1 8224039 Sinapis alba 07/?'01 3860386 | 3.30E-58 | 55.00 % | 471
2 2224039 Sinapis alba ‘(;2’/05'03 38601386 | 1.10E-56 | 53.30 % | 482
3 ;2303490 Pistacia vera g: 30 | 37001386 | 2.10E-54 | 4560 % | 471
4 ;860010 Pistacia vera S}: -30 3750f386 | 4.30E-54 45.40 % 471
5 ;;03490 Pistacia vera 3?.04 3650f386 | 1.30E-42 | 4490 % | 481
2599154 | Anacardium 59.30
6 |3 AN o 37701386 | 6.30E-40 | 4590 % | 464
7 ;847908 Corylus avellana 3?'76 3860f386 | 5.80E-25 | 44.40% | 502
8 8877920 Corylus avellana 05/(?'76 3860386 | 3.80E-25 | 44.10% | 501
9 | 112677 | Cucurbita maxima f/f'oo 33001386 | 1.20E-35 | 40.90 % | 447
10 fg71591 Prunus dulcis 05/07'52 3800386 | 8.70E-26 | 40.90% | 538
11 i§85882 Prunus dulcis 05/07'52 3670f386 | 1.70E-25 | 41.40% | 515
1132001 | Fagopyrum 56.30
12 | 3 earpn o 2070386 | 3.80E-24 | 4160 % | 452
13 ?271591 Prunus dulcis f/f'zg 3860f386 | 2.40E-24 | 4490 % | 492
14 2339166 Prunus dulcis 05/(?'29 1260f386 | 1.80E-09 | 48.00% | 175
15 ;889987 Carya illinoinensis 05/?'60 3860f386 | 1.50E-25 | 43.10% | 515
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16 | 52077 | Caryailinoinensis | 5>%0 | 3860f386 | 1.30E-25 | 4330% | 515
17 ;356299 Juglans nigra 05/?'60 3790f386 | 2.50E-25 | 43.90% | 501
18 | 2969925 | Fagopyrum o %0 | 2330386 | 3.10E-24 | 35.50% | 507
19 | 2909925 Fagopyrum o0 | 20301386 | 5.00E22 | 39.70% | 448
20 | 3319917 | Sesamumindicum | 0*%° | 3690f386 | 160E-50 | 42.10% | 489
21 | 279893 1 jugians regia 05/:"30 3860f386 | 2.20E-25 | 43.30% | 499
gg | | B %0 | 22001386 | 1.90E-24 | 37.80% | 482
23 | 249999 | actinidia chinensis | 0->% | 34801386 | 2.80E-54 | 4250% | 461
24 ;056644 Glycine max 05/02'50 26201386 | 1.40E-17 | 35.70% | 502
25 | 3031386 | Bertholietia o290 | 3860386 | 1.50E-51 | 43.00% | 463
26 | joot918 | Bertfolleta o290 | 37901386 | 4.60E-51 | 43.70% | 430
27 | 169971 | Glycine max 05/:'25 12001386 | 1.90E-17 | 39.60% | 202
28 | 169973 | Glycine max o 20 | 25601386 | 4.30E-20 | 38.10% | 486
29 | 18639 | Glycine max o 20 | 3030386 | 22019 | 3860% | 471
30 | 806556 | Glycine soja 05/:'20 2370f386 | 3.30E-17 | 32.70% | 545
31 | 4249568 | Glycine max 05/:'20 2370f386 | 3.30E-17 | 32.80% | 545
32 | 732706 | Glycine max 05/:'20 2260386 | 3.30E-17 | 32.70% | 544
33 | 18615 | Glycine max o 20 | 25601386 | 4.80E-20 | 38.10% | 486
34 | 18641 | Glycine max 05/:'20 2260f386 | 3.30E-17 | 32.50% | 545
35 | 169969 | Glycine max 00 | 24401386 | 6.80E-18 | 34.70% | 502
36 2131446 Arachis hypogaea f,‘/fjs 23201386 | 8.80E-18 | 34.90% | 518
37 5%40362 Arachis hypogaea f,f'75 2040f386 | 1.90E-18 | 34.80% | 488
38 ;?97324 Arachis hypogaea f,‘/f'75 2150f386 | 2.00E-18 | 35.10% | 504
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- 48.70 .
39 5381325 | Sesamum indicum o 1890f386 | 5.90E-44 36.20 % 428
. 48.70 o
40 | 18609 Glycine max % 2540f386 | 4.20E-19 37.50 % 472
. 48.70 )
41 | 218265 | Glycine max o 2540386 | 4.20E-19 | 37.50% | 472
a2 | 3122990 Arachis hypogaea | /0 | 19001386 | 1.40E-17 | 34.50% | 490
43 ;;23806 Arachis hypogaea 22,7'50 1920386 | 6.70E-18 | 3470% | 490
. 4750 o
44 | 5712199 | Arachis hypogaea o 1880f386 | 1.10E-16 33.30 % 504
45 | 3703107 | Arachis hypogaea f,‘/f'30 2110f386 | 1.20E-17 | 33.90% | 487
46 | Z219°%% | Arachis hypogaea | 5> °° | 10001386 | B.OOE-17 | 38.40% | 211
47 | 9845921 | Fagopyrum 4380 | 5030f386 | 3.00E-41 | 36.60% | 415
16 esculentum %
ag | DeadRE] | AR 4380 | 5030f386 | 2.70E-41 | 36.60% | 415
20 esculentum %
49 | 736319 | Triticum aestivum 329.00 1201386 | 0.8 3280% | 174
- . 37.80 o
50 21743 Triticum aestivum % 70f386 2.5 29.50 % 173
- . 37.80 )
51 170743 Triticum aestivum % 70f386 2.4 28.60 % 185
52 2287326 Triticum aestivum 03/07'80 70f386 | 2.3 2860 % | 185
53 i286053 Triticum aestivum 323.40 10386 | 29 2580 % | 93
54 ‘21286053 Triticum aestivum 03/;5'40 10386 | 39 2640 % | 91
55 2391249 Triticum aestivum :?;f"‘o 10f386 64 34.50 % 84
Full-length FASTA matches for Cruciferin CRU1
NCBI-GI opt bits E(2233) %_id %_sim alen
62240390 3155 7254 | 2.50E-210 | 0916 | 0.969 510
62240392 2382 5492 | 2.80E-157 | 0.901 0.948 523
170734 134 37.1 0.0019 05 0.611 54
508732627 134 37 0.0024 05 0.611 54
21773 134 36.9 0.0026 05 0.611 54
523916668 373 918 | 4.90E-20 | 0497 | 0692 195
62550933 116 328 0.049 0493 | 0638 69
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886967 118 33.3 0.029 0.489 0.644 45
897811 157 43.4 1.00E-05 0.484 0.641 64

307159114 672 159.4 5.80E-40 0.47 0.713 513

258588247 829 195.2 1.00E-50 0.463 0.731 521

1706883247 109 31.3 0.11 0.463 0.611 54

25991543 1150 268.4 8.30E-73 0.462 0.723 487

307159112 835 196.6 4.20E-51 0.461 0.733 536

18479082 991 2321 7.70E-62 0.456 0.697 528
557792009 994 232.8 4.80E-62 0.455 0.699 528
508732623 109 31.2 0.17 0.455 0.576 66
158998782 985 230.8 1.90E-61 0.447 0.686 535
56788031 1018 238.3 1.10E-63 0.445 0.685 533
158998780 991 2321 7.50E-62 0.445 0.688 535
1126299828 980 229.6 4.30E-61 0.433 0.69 533
13183173 1008 236 5.00E-63 0.421 0.688 478
156001070 891 209.4 5.10E-55 0.419 0.702 513
110349085 887 208.5 9.50E-55 0.417 0.702 513
82469930 1097 256.3 3.60E-69 0.414 0.71 500
1534918238 947 222.2 6.50E-59 0.411 0.683 467
110349083 831 195.7 7.00E-51 0.411 0.707 518
170730 162 43.3 3.10E-05 0.405 0.582 79
170732 162 43.3 3.40E-05 0.405 0.582 79
169971 492 118.7 5.20E-28 0.398 0.754 191
30313867 954 223.7 2.40E-59 0.397 0.674 506
112677 891 209.4 5.20E-55 0.373 0.649 504
18615 769 181.5 1.30E-46 0.371 0.642 517
169973 765 180.6 2.40E-46 0.371 0.64 517
29839419 737 174.2 2.20E-44 0.368 0.747 486
929075511 126 34.8 0.054 0.364 0.606 66
929097893 122 33.9 0.1 0.364 0.621 66
18639 661 156.9 3.10E-39 0.36 0.645 516
113200131 732 173.1 4.60E-44 0.356 0.675 523
18609 520 124.8 1.50E-29 0.354 0.64 503
218265 520 124.8 1.50E-29 0.354 0.64 503
5381325 875 205.7 6.20E-54 0.35 0.68 503
288860106 309 76.6 8.40E-15 0.348 0.527 224
1079717942 130 35.8 0.027 0.348 0.545 66
22135348 290 72.7 3.30E-14 0.347 0.599 242
29839254 712 168.5 1.20E-42 0.346 0.683 540
10566449 505 121.4 1.70E-28 0.344 0.626 546
584592116 500 120.2 3.30E-28 0.343 0.667 496
29839255 690 163.5 3.40E-41 0.342 0.703 512
27806257 123 34.2 0.081 0.342 0.526 76
584592120 500 120.2 3.30E-28 0.341 0.667 496
71084277 248 62.7 1.20E-10 0.341 0.512 252
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112380623 481 115.9 7.60E-27 0.335 0.634 516
169969 307 76.2 6.70E-15 0.335 0.619 546
312233065 473 114 .1 2.70E-26 0.333 0.632 516
736319 258 65 2.60E-11 0.333 0.541 207
21314465 460 1111 2.20E-25 0.332 0.595 548
224036293 482 116.1 6.40E-27 0.327 0.611 511
199732457 482 116.1 6.70E-27 0.327 0.611 511
929312453 123 34.2 0.08 0.325 0.558 77
929244458 123 34.2 0.08 0.325 0.558 77
170736 121 341 0.016 0.323 0.542 155
3703107 463 111.8 1.30E-25 0.321 0.607 511
21743 270 67.7 3.90E-12 0.318 0.509 267
4249568 517 124 .1 2.90E-29 0.317 0.597 580
806556 515 123.6 3.90E-29 0.317 0.597 580
5712199 433 104.9 1.60E-23 0.317 0.603 511
508732625 266 66.8 7.00E-12 0.315 0.513 267
170743 266 66.8 7.20E-12 0.315 0.513 267
18641 517 124 .1 2.90E-29 0.314 0.593 580
732706 508 122 1.20E-28 0.313 0.596 579
508732621 140 38.4 0.0009 0.31 0.527 203
22090 248 62.7 1.10E-10 0.306 0.536 222
21751 231 58.9 1.40E-09 0.305 0.492 266
226437844 93 28.1 0.57 0.304 0.696 56
1063270 119 33.6 0.025 0.301 0.523 193
21757 150 40.6 0.0002 0.298 0.528 178
170738 133 36.7 0.0033 0.298 0.49 208
1137166044 184 48.4 9.20E-07 0.297 0.523 195
170708 118 33.3 0.031 0.295 0.525 200
170740 144 39.2 0.00052 0.294 0.514 177
170710 142 38.8 0.00078 0.294 0.506 235
208605346 156 42 7.00E-05 0.292 0.469 209
170718 181 47.7 1.60E-06 0.291 0.474 234
21765 179 47.2 2.20E-06 0.291 0.474 234
73912496 186 48.7 1.10E-06 0.29 0.484 217
170712 164 43.8 2.20E-05 0.29 0.514 183
21673 188 49.3 5.20E-07 0.288 0.481 243
1079717864 123 34.2 0.086 0.284 0.505 95
170724 172 45.6 6.20E-06 0.283 0.483 240
170702 114 324 0.061 0.282 0.521 188
1304264 133 36.8 0.0025 0.281 0.517 178
170728 117 334 0.019 0.28 0.506 164
75317968 148 40.1 0.00037 0.279 0.524 208
170722 168 44.8 9.90E-06 0.276 0.53 185
21930 176 46.6 3.10E-06 0.275 0.573 171
170726 120 33.8 0.022 0.275 0.495 204
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21755 174 46.1 4.30E-06 0.274 0.536 179
170720 168 44.7 1.10E-05 0.274 0.525 179
886963 111 31.8 0.067 0.274 0.555 146
208605348 157 42 1 8.10E-05 0.272 0.508 250
288709 123 34.5 0.014 0.271 0.479 192
1708280 123 34.5 0.014 0.271 0.479 192
21761 157 42.2 6.40E-05 0.268 0.52 179
21779 188 49 1.30E-06 0.266 0.476 418
75219081 166 443 1.50E-05 0.266 0.561 173
208605344 108 31 0.2 0.264 0.455 231
21783 147 39.9 0.00041 0.262 0.504 240
283476402 143 39 0.00057 0.259 0.487 228
886965 126 35.2 0.0075 0.259 0.496 228
21926 160 42.9 4.10E-05 0.241 0.557 174
187766751 172 455 8.30E-06 0.228 0.559 347
335331566 124 34.6 0.016 0.221 0.505 321
187766747 172 455 8.30E-06 0.219 0.565 347
187766749 172 45.5 8.30E-06 0.219 0.559 347
410067729 171 452 1.30E-05 0.219 0.556 347
108743976 104 30 0.49 0.216 0.56 334
187766755 175 46.2 6.60E-06 0.214 0.554 370
Matches with 80-mer FASTA for Cruciferin CRU1
: . : Full-
Hit . . Best | # Hits > | Full-align 3 Full-
# |NCBlgi | Species %ID | 35% E-val ?/‘I,IIgDn align len
1 3232240 Sinapis alba 09/?.80 330°f43 2.50E-210 | 91.60% | 510
2 3222240 Sinapis alba OQ/Z'50 330°f43 2.80E-157 | 90.10% | 523
3 | G589 | Caryallinoinensis 0000 | 3550143 | 7 50E-62 | 44.50% | 535
4 | 9589 | caryailinoinensis 0000 | 3580143 | 4 90E-61 | 44.70% | 535
5 | 31788 | jugians regia 0379 | 308013 | 4 10E-63 | 44.50% | 533
gi|11262 : 63.79 | 3730f43 ] .
6 99828 Juglans nigra % 0 4.30E-61 | 43.30% | 533
gi|52391 . 60.04 | 1680f43 ] .
7 6668 Prunus dulcis % 0 4.90E-20 | 49.70 % 195
gi|30715 : 60.04 | 425043 ] .
8 9114 Prunus dulcis % 0 5.80E-40 47.00 % 513
9 2125991 Anacardium occidentale 3?.04 879°f43 8.30E-73 | 46.20% | 487
qi55779 58.79 | 3910143 ) S
10 5009 Corylus avellana % 0 4.80E-62 | 45.50% | 528
11 83128479 Corylus avellana 05/?'79 894Of43 7.70E-62 | 4560 % | 528
qi30715 . 58.40 | 430043 ] .
12 9112 Prunus dulcis % 0 4.20E-51 46.10 % 536




CUSTOMER REPORT VTT-CR-00678-21

25 (58)

13| 9129898 | prunus duicis o040 | 42303 | 4 00E-50 | 46.30% | 521
14| 2192469 1 actinidia chinensis o030 | 3270M3 | 3 60E 69 | 41.40% | 500
15 | J173837 1 Triticum aestivum o0 2% | 7001430 | 260E-11 | 33.30% | 207
16 | 9129888 | rrticum aestivum o %0 | 7901430 | 8.40E-15 | 34.80% | 224
17| Q1034 pistacia vera o000 | 3590M3 | 9 50E 55 | 41.70% | 513
18 | 919090 | pistacia vera o000 | S6T0M3 | 510E55 | 41.90% | 513
19 | Q0% pistacia vera o000 | 3450M3 | 7 00E51 | 41.10% | 518

971084 | Triticum aestivum o %0 | 7501430 | 120E-10 | 34.10% | 252
21 8i1|:1311320 Fagopyrum tataricum ?2'80 3550f43 4.60E-44 | 35.60 % 523
22 ?%3183 Sesamum indicum 05/03'80 8430f43 5.00E-63 | 42.10% | 478
23 g7;i|1 1267 1 cucurbita maxima §/02'50 g730f43 5.20E-55 | 37.30 % | 504
24 %122%49 Bertholletia excelsa 05/02'50 8090f43 6.50E-59 | 41.10% | 467
25 823;0313 Bertholletia excelsa §/02'50 8090f43 2.40E-59 | 39.70% | 506
26 2229839 Fagopyrum esculentum 05/:'25 3400f43 1.20E-42 | 34.60 % | 540
27 | 9110988 | Giycine max o125 | 2640M3 | 4 70E 28 | 34.40% | 546
28 | gi|18639 | Glycine max 05/:'20 367°f43 3.10E-39 | 36.00 % | 516
29 | gi|18641 | Glycine max 05/?'60 339°f43 2.90E-29 | 31.40% | 580

9142495 | Giycine max o000 | 2500M3 | 5 9029 | 31.70% | 580
31| 9189655 | Gygine soja o000 | 2500M3 | 3 90E 29 | 31.70% | 580
32 | gil22090 | Triticum aestivum o) 0% | 6901430 | 1.10E-10 | 30.60% | 222
33 2;%9839 Fagopyrum esculentum f/?'oo 336Of43 2.20E-44 | 36.80 % | 486
34 | 917074 1 Triticum aestivum o %0 | 7001430 | 7.20E12 | 31.50% | 267
35 | gil21743 | Triticum aestivum 05/?-00 690f430 | 3.90E-12 |31.80% | 267
36 | gi|18615 | Glycine max 05/(?'00 367°f43 1.30E-46 |37.10% | 517
37 2229839 Fagopyrum esculentum f/?'oo g130f43 3.40E-41 | 34.20% | 512
38 | 10873 | Triticum aestivum o %0 | 7001430 | 7.00E-12 | 31.50% | 267
39 | 9116996 | Gyycine max o000 | 242013 1 6 70815 | 3350% | 546

916997 | Glycine max o000 | 2670M3 | 5 4046 | 37.10% | 517
41 | 9173270 | Giycin max 540 | 23703 | 4 0E28 | 31.30% | 579
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42 | gil21751 | Triticum aestivum % 0| T10f430 | 140E-09 | 30.50% | 266
43 | I21828 | Giycine max 70 | 244013 | 4 5oE-29 | 35.40% | 503
44 | gil18609 | Glycine max 0 | 54 I 1s0E-29 | 3540% | 503
45 | 9193813 | sesamum indicum 10 | 238013 | 6 0E-54 | 35.00% | 503
46 | IH19973 | Arachis hypogaea 5 20 | 187013 | 6 70E.27 | 3270 % | 511
P PY— 5 20 | 187013 | 6 goe27 | 3270 % | 511
a8 | II7121 1 Arachis hypogaea 5 20 | 14503 | 4 goE23 | 31.70% | 511
49 | 9122135 1 Arachis hypogaea %0 | 770130 | 330E-14 | 34.70% | 242

916997 Glycine max 5 20 | 110013 | 5 20E-28 | 30.80% | 191
51 22?314 Arachis hypogaea 21/07.50 g190f43 2.20E-25 | 33.20% | 548
52 | gi|21779 | Triticum aestivum 5 >0 | 6801430 | 1.30E-06 | 26.60% | 418
53 | 9137031 | Arachis hypogaea o090 | 1740M3 | 4 30E 25 | 3210% | 511
54 gi1|g§é459 Fagopyrum esculentum 21/06'30 g180f43 3.30E-28 | 34.10% | 496
55 21?2459 Fagopyrum esculentum f}/?'BO 3280f43 3.30E-28 | 34.30 % | 49
56 | 9111238 | Arahis hypogaea o022 | 180013 1 7 60E27 | 33.50% | 516
57 | 31223 | \cachis hypogaca o022 | 110013 | o 70826 | 33.30% | 516
58 | gij21930 | [roumturgidum subsp. 2880 | 3501430 | 3.10E-06 | 27.50% | 171
59 | 917073 Tritioum aestivum o ’® | 2001430 |0.0033 | 20.80% | 208

7073 | Triicum aestivum o' | 380130 | 310E05 | 40.50% | 79
61 gi|17073 Triticum aestivum f,f'” 380f430 | 3.40E-05 | 40.50 % | 79
62 | 3179219 | Triticum aestivum 0% | 370130 | 1.50E-05 | 2660 % | 173
63 | 3192950 | Triticum aestivum 0% | 200130 0049 | 49.30% | 69
64 | J128347 | Triticum aestivum 2 | 360f430 | 0.00057 | 25.90% | 228
65 | 917073 | Triticum aestivum 2% | 3501430 | 0.016 3230% | 155
66 | I19873 | Triticum aestivum 2% 330130 |0.0009 | 31.00% | 203
67 | h0sr | wuben menienonen” w0 | 3001430 | 9.20E:07 | 20.70% | 195
68 | 9199781 | Triticum aestivum 0" | 3801430 | 1.00E-05 | 48.40% | 64
69 | 312980 | Triticum aestivum %0 | 210130 | 7.00E-05 | 20.20% | 209

9120880 | Triticum aestivum w20 | 21030 | 810E05 | 27.20% | 250
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71 | gil21757 | Triticum aestivum :?f-gg 350430 | 0.0002 | 29.80% | 178
72 | gij21761 | Triticum aestivum 03/(?'79 140f430 | 6.40E-05 | 26.80% | 179
73 | gil2t926 | |Mtcumturgidum subsp. | 38.78 | 565050 | 4 10E-05 | 24.10% | 174

durum %
74 g'|17072 Triticum aestivum 03/(?'76 180f430 | 6.20E-06 | 28.30 % | 240
75 gi|17070 Triticum aestivum :?2”5 190f430 | 0.031 2950 % | 200
76 2223912 Triticum aestivum 03/(?'72 270f430 | 1.10E-06 | 29.00 % | 217
77 %1 0632 | Triticum aestivum ;323.72 10f430 | 0.025 3010% | 193
78 g”17070 Triticum aestivum 03/(?'72 170f430 | 0.061 2820 % | 188
gil50873 | —.. . 37.54 .
79 5623 Triticum aestivum % 160f430 | 0.17 45.50 % 66
80 | gij21673 | Triticum aestivum 03/07'52 3001430 | 5.20E-07 | 28.80 % | 243
81 8”17074 Triticum urartu SZ'52 3001430 | 0.00052 | 29.40% | 177
82 | gil21783 | Triticum aestivum 03/07-00 30f430 | 0.00041 | 26.20 % | 240
83 8225317 Triticum aestivum f}f'” 20f430 | 0.00037 | 27.90% | 208
84 3””072 Triticum aestivum 03/(?'24 100f430 | 0.022 2750 % | 204
85 | gij21765 | Triticum aestivum ?/:3'04 30f430 | 2.20E-06 | 29.10 % | 234
86 g”m’” Triticum aestivum 03/:3'04 30f430 | 1.60E-06 | 29.10 % | 234
87 g””‘m Triticum aestivum ;o;:s.oz 150f430 | 2.20E-05 | 29.00 % | 183
Full-length FASTA matches for Cruciferin BnC1
NCBI-GI opt bits E(2233) %_id %_sim alen
62240390 1281 172.1 8.60E-44 0.589 0.824 501
62240392 601 87.6 2.50E-18 0.572 0.814 512
523916668 349 56.5 1.90E-09 0.482 0.679 193
307159114 639 923 9.10E-20 0.451 0.695 508
18479082 682 97.6 2.30E-21 0.447 0.684 532
25991543 698 99.7 5.00E-22 0.444 0.712 493
258588247 655 94.3 2.40E-20 0.441 0.704 521
557792009 689 98.5 1.20E-21 0.436 0.68 541
307159112 651 93.8 3.60E-20 0.436 0.697 544
1534918238 747 105.8 6.80E-24 0.434 0.702 456
291482310 114 273 0.87 0.432 0.636 44
158998782 664 95.4 1.10E-20 0.43 0.663 537
158998780 663 95.3 1.10E-20 0.43 0.663 537
1126299828 662 95.2 1.30E-20 0.427 0.661 531
82469930 1069 145.8 6.60E-36 0.426 0.707 498
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56788031 660 94.9 1.50E-20 0.424 0.656 538
110349085 991 136.1 5.60E-33 0.418 0.706 493
156001070 984 135.2 1.00E-32 0.416 0.706 493
30313867 750 106.1 5.80E-24 0.416 0.693 495
110349083 813 113.9 2.70E-26 0.409 0.7 504
113200131 874 121.5 1.50E-28 0.405 0.695 479
75219081 125 28.5 0.81 0.405 0.635 74
169971 464 70.7 1.40E-13 0.404 0.718 188
170730 132 294 0.48 0.403 0.584 77
170732 132 294 0.51 0.403 0.584 77
112677 6384 97.9 1.80E-21 0.397 0.628 506
29839419 551 81.3 1.90E-16 0.396 0.715 480
29839255 834 116.5 4 .60E-27 0.395 0.701 471
13183173 984 135.2 1.10E-32 0.391 0.669 517
18639 719 102.3 8.70E-23 0.378 0.638 503
29839254 556 82 1.30E-16 0.377 0.659 528
169973 546 80.7 2.70E-16 0.376 0.636 511
18615 545 80.6 2.90E-16 0.376 0.636 511
18609 721 102.5 7.40E-23 0.362 0.64 506
218265 721 102.5 7.40E-23 0.362 0.64 506
112380623 527 78.4 1.40E-15 0.355 0.655 516
312233065 520 77.5 2.60E-15 0.353 0.653 516
584592120 761 107.5 2.20E-24 0.344 0.682 468
584592116 761 107.5 2.20E-24 0.344 0.682 468
10566449 471 71.4 1.80E-13 0.344 0.604 538
22135348 242 43.1 2.50E-05 0.341 0.629 229
21314465 491 73.9 3.40E-14 0.336 0.607 545
5381325 797 112 9.90E-26 0.334 0.684 488
199732457 499 74.9 1.70E-14 0.334 0.609 557
224036293 499 74.9 1.60E-14 0.333 0.605 531
508732625 200 37.6 0.0041 0.333 0.519 156
170743 200 37.6 0.0042 0.333 0.519 156
21743 196 371 0.0061 0.333 0.513 156
169969 296 49.6 6.40E-07 0.331 0.595 538
3703107 483 72.9 6.30E-14 0.33 0.601 531
288860106 204 38.1 0.0031 0.324 0.553 188
5712199 458 69.8 5.70E-13 0.323 0.606 538
4249568 491 73.9 3.60E-14 0.321 0.558 591
18641 491 73.9 3.60E-14 0.32 0.553 591
806556 494 74.2 2.70E-14 0.318 0.557 591
732706 495 74.4 2.50E-14 0.317 0.558 590
736319 207 38.5 0.0024 0.3 0.529 227
71084277 149 31.3 0.33 0.294 0.513 228
21779 142 304 0.49 0.286 0.492 199
22090 174 344 0.034 0.278 0.545 198
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46560476 144 30.8 0.25 0.277 0.672 119
375332427 159 327 0.067 0.275 0.614 153
347447588 159 32.7 0.067 0.275 0.614 153
21751 140 30.2 0.57 0.271 0.502 203
21930 123 283 0.96 0.261 0.522 180
187766751 164 333 0.038 0.243 0.618 152
29539111 131 292 0.74 0.238 0.515 344
187766749 164 333 0.038 0.213 0.538 338
187766747 164 333 0.038 0.207 0.538 338
410067729 168 338 0.036 0.198 0.539 479
187766755 176 34.8 0.017 0.196 0.545 455
Matches with 80-mer FASTA for Cruciferin BnC1
Hit . . Best # Hits > | Full-align Full-align | Full-align
g | NCBlgl | Specles %D | 35% E-val %ID len
1 8224039 Sinapis alba 07/5550 4110f411 | 8.60E-44 | 58.90 % | 501
2 | 5224099 | Sinapis alba 07/:"10 4110411 | 2.50E-18 | 57.20% | 512
3 8877920 Corylus avellana 3{:}3.70 3740f411 | 1.20E-21 | 43.60% | 541
4 | 394799 | Conylus avellana ‘;’/3'70 3830f411 | 2.30E-21 | 44.70% | 532
5 2539166 Prunus dulcis 302.51 1610f411 | 1.90E-09 | 48.20% | 193
6 f271591 Prunus dulcis goz.51 4100f411 | 910E-20 | 4510% | 508
7 | 2599154 | Anacardium 6130 | 3670411 | 5.00E-22 | 44.40% | 493
3 occidentale %
8 | 112677 | Cucurbita maxima ‘(;2’/?'50 2040f411 | 1.80E-21 | 39.70% | 506
9 i§85882 Prunus dulcis f/f]g 3910f411 | 2.40E-20 | 4410% | 521
10 2,)889987 Carya illinoinensis 05/(?'79 3470f411 | 1.10E-20 | 43.00% | 537
11 ;289987 Carya illinoinensis 05/?'79 3470f411 | 1.10E-20 | 43.00% | 537
12 ;;?5299 Juglans nigra 05/(?'79 3430f411 | 1.30E-20 | 4270 % | 531
13 3271591 Prunus dulcis f/f'm 3920f411 | 3.60E-20 | 43.60% | 544
14| 978993 1 juglans regia 05/Z'52 3510f411 | 1.50E-20 | 42.40% | 538
15 8246993 Actinidia chinensis 05/?'30 3420f411 | 6.60E-36 | 42.60 % | 498
16 ;860010 Pistacia vera 05/(?'30 3710f411 | 1.00E-32 | 41.60% | 493
17 ;2303490 Pistacia vera 05/?'30 3790f411 | 5.60E-33 | 41.80% | 493
18 ;132001 Fagopyrum tataricum 05/(')5'00 3030f411 | 1.50E-28 | 40.50 % | 479
19 ;;03490 Pistacia vera 05/?'00 3460f411 | 2.70E-26 | 40.90% | 504
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2983925

Fagopyrum

55.00

; 2710f411 | 4.60E-27 | 3950 % | 471
5 esculentum %
21 | 18639 | Glycine max 05/3'80 2770f411 | 8.70E-23 | 37.80% | 503
gp || 2288 [FEEE T 9380 | o590fa11 | 1.90E-16 | 39.60% | 480
9 esculentum %
23 3224918 Bertholletia excelsa 05/;3'80 3520f411 | 6.80E-24 | 43.40% | 456
24 3031386 Bertholletia excelsa 05/03'80 3640f411 | 5.80E-24 | 41.60% | 495
o5 | 2983925 | Fagopyrum 5380 | 9470411 | 1.30E-16 | 37.70% | 528
4 esculentum %
26 | 18615 | Glycine max 05/02'54 2700f411 | 2.90E-16 | 37.60 % | 511
27 | 169973 | Glycine max 3?'54 2700f411 | 2.70E-16 | 37.60 % | 511
28 | 4249568 | Glycine max 05/02'50 2440f411 | 3.60E-14 | 3210% | 591
29 ;056644 Glycine max 3?'50 25601411 | 1.80E-13 | 3440 % | 538
169971 | Glycine max 05/02'50 1220f411 | 1.40E-13 | 4040 % | 188
31 | 806556 | Glycine soja 05/?-50 2440f411 | 2.70E-14 | 31.80% | 591
32 | 18641 | Glycine max 05/02'50 2440f411 | 3.60E-14 | 32.00% | 591
33 | 732706 | Glycine max 3?'50 2230f411 | 2.50E-14 | 31.70% | 590
34 ;318317 Sesamum indicum 05/02'46 3200f411 | 1.10E-32 | 39.10% | 517
35 | 218265 | Glycine max 05/:'29 2300411 | 7.40E-23 | 36.20% | 506
36 | 18609 | Glycine max 05/:'29 2300f411 | 7.40E-23 | 36.20% | 506
37 ;108427 Triticum aestivum 05/:'20 660f411 | 0.33 2040 % | 228
38 3288601 Triticum aestivum 05/(?'00 740f411 | 0.0031 3240% | 188
39 §213534 Arachis hypogaea f,‘/f"‘o 500f411 | 2.50E-05 | 34.10% | 229
3703107 | Arachis hypogaea 21/?.40 1800f411 | 6.30E-14 | 33.00% | 531
41 ?31446 Arachis hypogaea f,f"‘o 2190411 | 3.40E-14 | 33.60 % | 545
42 | 169969 | Glycine max f,‘/f]s 2390f411 | 6.40E-07 | 33.10% | 538
43 ;;23806 Arachis hypogaea ;&)3.70 2140f411 | 1.40E-15 | 3550 % | 516
44 2222330 Arachis hypogaea 21/:3.70 2080f411 | 2.60E-15 | 3530 % | 516
45 | 736319 | Triticum aestivum f,‘/zﬁo 700f411 | 0.0024 30.00% | 227
46 | 170743 | Triticum aestivum ?/(,7'50 720f411 | 0.0042 3330% | 156
47 2287326 Triticum aestivum ;,7'50 720f411 | 0.0041 3330% | 156
48 | 5712199 | Arachis hypogaea 4630 | 1480f411 | 570E-13 | 32.30% | 538

%
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49 5%40362 Arachis hypogaea ;f;.zz 1790f411 | 1.60E-14 | 33.30% | 531
50 | 1997924 | Arachis hypogaea W% | 1790fa11 | 170E-14 | 33.40% | 557
51 | 5381325 | Sesamum indicum ;f;.zz 1870f411 | 9.90E-26 | 33.40% | 488
52 | 21743 | Triticum aestivum 21/:1.00 720f411 | 0.0061 3330% | 156
53 | 2845921 | Fagopyrum 4380 | 4970411 | 2.20E-24 | 34.40% | 468
20 esculentum %
gy || SEASRZL | [PETRRIL 4380 | 4970411 | 2.20E-24 | 34.40% | 468
16 esculentum %
55 | 21779 | Triticum aestivum ;02.00 550f411 | 0.49 2860 % | 199
56 | 22090 | Triticum aestivum f,‘/: 90 | 540f411 | 0.034 2780 % | 198
57 | 21751 | Triticum aestivum ;t)).m 460f411 | 0.57 2710 % | 203
58 | 170732 | Triticum aestivum 03/(?'79 300f411 | 0.51 4030% | 77
59 | 170730 | Triticum aestivum 323_79 300f411 | 0.48 4030% | 77
G0 || ziggp | VDS RTE 37.50 | 5701411 | 0.96 26.10% | 180
subsp. durum %
61 3521908 Triticum aestivum :?Z'46 260f411 | 0.81 4050 % | 74
62 | 21926 | |niticum turgidum 3746 | 550411 | 1.2 4050% | 74
subsp. durum %o
63 2255093 Triticum aestivum :?’/f"z“ 9of411 | 11 3670 % | 79
Full-length FASTA matches for Oleosin S2-2
NCBI-GI opt bits E(2233) %_id %_sim alen
49617323 571 1647 | 1.80E-42 | 0525 0.873 158
113200509 530 1533 | 520E-39 | 0.462 0.784 171
52001239 522 151.1 210E-38 | 0523 0.819 149
10834827 440 1282 | 1.80E-31 0.459 0.783 157
71040655 323 95.7 920E-22 | 0438 0.727 128
29170509 323 95.6 9.50E-22 0.41 0.769 117
198250343 323 95.6 9.90E-22 | 0409 0.727 132
5381321 321 95.1 1.50E-21 0.409 0.727 132
122218540 316 93.7 3.60E-21 0.399 0.71 138
52001241 313 92.8 8.10E-21 0.382 0.715 144
Matches with 80-mer FASTA for Oleosin S2-2
Hit . . Best # Hits > Full-align E- | Full-align Full-align
g | NCBldl Specles %ID 35% val %ID len
1 | 4961732 Corylus 70.01 1 4090f109 | 1.80E-42 52.50 % 158
3 avellana %
p | VI LRI 6498 | 1040f100 | 5.20E-39 | 46.20 % 171
09 hypogaea %o
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5200123 Arachis 64.98 o
3 9 hypogaea % 1060f109 2.10E-38 52.30 % 149
1083482 Sesamum 62.50
4 7 indicum % 1030f109 1.80E-31 45.90 % 157
7104065 Arachis 55.00 o
5 5 hypogaea % 740f109 9.20E-22 43.80 % 128
Sesamum 53.80
6 | 5381321 indicum o 780f109 1.50E-21 40.90 % 132
1982503 Sesamum 53.80
7 43 indicum % 780f109 9.90E-22 40.90 % 132
1222185 Arachis 53.80 &
8 40 hypogaea % 710f109 3.60E-21 39.90 % 138
2917050 Corylus 50.00 o
9 9 avellana % 680f109 9.50E-22 41.00 % 117
5200124 Arachis 45.10 o
10 1 hypogaea % 770f109 8.10E-21 38.20 % 144
Full-length FASTA matches for Napin-3
NCBI-GI opt bits E(2233) %_id %_sim alen
75107016 907 95.9 4.70E-22 1 1 125
32363444 835 89.3 4.60E-20 0.891 0.953 129
1009438 592 67.1 2.50E-13 0.819 0.847 144
1009440 590 67 2.80E-13 0.826 0.854 144
1009436 590 67 2.80E-13 0.826 0.854 144
1009442 588 66.8 3.20E-13 0.813 0.847 144
51338758 582 66.2 4.70E-13 0.826 0.847 144
1009434 579 65.9 5.70E-13 0.813 0.84 144
17697 552 63.6 3.50E-12 0.809 0.858 141
26985163 408 50 2.60E-08 0.532 0.757 111
110349081 245 35.3 0.00096 0.348 0.705 112
28207731 222 33.2 0.0041 0.322 0.678 115
31321942 217 32.8 0.0059 0.324 0.667 111
1794252 210 32.1 0.0086 0.306 0.667 111
226437844 198 31 0.019 0.352 0.63 108
13183175 196 30.9 0.022 0.336 0.588 119
209165427 194 30.7 0.025 0.336 0.58 119
68564970 181 29.4 0.055 0.31 0.612 116
112754 181 294 0.056 0.235 0.574 115
24473800 171 28.5 0.1 0.348 0.652 115
5381323 160 27.5 0.21 0.283 0.593 113
21068 163 28.2 0.23 0.349 0.688 109
158121995 150 26.7 0.42 0.254 0.569 130

Matches with 80-mer FASTA for Napin-3
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Hit . . Best # Hits > Full-align Full-align Full-align
# | NCBl-gi | Species %D | 35% E-val %ID len
1 2510701 Brassica napus 2/30'00 460f46 | 470E-22 | 100.00% | 125
2 | 3290%%% | Brassica juncea 09/3'70 460146 | 4.60E-20 | 89.10% | 129
3 | 1009436 | Sinapis alba 09/:'60 460146 | 2.80E-13 | 82.60% | 144
4 | 1009438 | Sinapis alba 09/:'60 460f46 | 250E-13 | 81.90% | 144
5 2133875 Sinapis alba 09/:'60 460146 | 470E-13 | 82.60% | 144
6 | 1009440 | Sinapis alba 09/:'60 460f46 | 2.80E-13 | 82.60% | 144
7 | 1000442 | sinapis alba 09/?'40 460f46 | 320E-13 | 8130% | 144
8 | 17697 | Brassica rapa 09/3'00 460f46 | 350E-12 | 80.90% | 141
9 | 1009434 | Sinapis alba 08/?'20 460f46 | 5.70E-13 | 8130% | 144
10 3698516 Brassica napus 05/05'00 460f46 | 2.60E-08 | 5320% | 111
11 ;]03490 Pistacia vera ?;:3-76 180f46 | 0.00096 3480 % | 112
12 | 21068 | Ricinus communis 03/(?'71 170f46 | 0.23 3490% | 109
13 ;318317 Sesamum indicum EZ'52 120f46 | 0.022 3360% | 119
14 3391654 Sesamum indicum 03/07'52 12046 | 0.025 3360% | 119
15 ‘21286053 Triticum aestivum f}f‘m 2046 43 2820% | 131
16 ﬁ286053 Triticum aestivum 03/(?'60 2046 3.8 2820% | 131
17| 319219 | juglans nigra ?/f'zg 70f46 0.0059 3240% | 111
18 | 2294978 | Corylus avellana 03/f'27 5of46 0.019 3520% | 108
19 3288601 Triticum aestivum ?}f"zo 40f46 11 36.20 % 80
20 | 2920773 | Caryainoinensis 03/(?'20 1046 0.0041 3220% | 115
21 | 170738 | Triticum aestivum ?/:3'80 6046 11 2760% | 127
22 | 886967 | Triticum aestivum 03/(')5'20 40f46 27 3150% | 127
23 5447380 ﬁ‘ggg:ﬁ:‘lz ;o;:s.oo 30146 0.1 3480% | 115
24 3234764 Triticum aestivum 03/(')5'00 7046 47 3210% | 109

Full-length FASTA matches for Squalene monooxygenase 1,2

No sequences from FARRP allergenic protein database were found matching Squalene
monooxygenase 1,2 (ERG12_BRANA) with FASTA E-value < 1 criterion.



CUSTOMER REPORT VTT-CR-00678-21
34 (58)

Matches with 80-mer FASTA for Squalene monooxygenase 1,2
No sequences from FARRP allergenic protein database were found matching Squalene

monooxygenase 1,2 (ERG12_BRANA) using the sliding window 80-mer FASTA search
with identity > 35 %.

3.7 Sequence matches from FARRP Celiac Disease database
There were no exact peptide matches for any of the query sequences from Table 1 in the
FARRP Celiac Disease 1013 peptide dataset.

Some matches were found with the full-length FASTA search against the 72 protein
sequences in the Celiac Disease dataset of the FARRP database. However, none of the
matches had the required sequence identity (> 45 %) or E-value (< 10') needed for

labelling the proteins as having potential to elicit Celiac Disease.

Full-length FASTA matches for Cruciferin CRU4

NCBI-GI opt z-sc E(72) %_id %_sim alen
118772075 145 95.6 0.12 0.294 0.504 228
146261040 150 87.3 0.34 0.282 0.512 209

Full-length FASTA matches for Cruciferin CRU1

NCBI-GI opt Z-sc E(72) %_id %_sim alen
117650782 264 118.5 0.0061 0.341 0.52 223
146261040 260 116.9 0.0076 0.331 0.5 272
294719862 258 115.3 0.0093 0.315 0.516 254

736319 258 115.1 0.0095 0.336 0.528 214
146261042 251 113.4 0.012 0.335 0.533 227
114842970 251 111.6 0.015 0.329 0.516 219
118772075 211 108.8 0.021 0.314 0.51 245

21751 231 105.2 0.034 0.305 0.492 266
7209265 188 94.8 0.13 0.288 0.481 243
7209261 178 90.4 0.23 0.299 0.549 144

21765 179 89.2 0.27 0.291 0.474 234

73912496 186 88 0.31 0.29 0.484 217

7209263 168 85.8 0.41 0.274 0.525 179

7209259 168 85.7 0.41 0.272 0.539 180
26185821 169 85.7 0.42 0.273 0.57 172

7209247 168 85.5 0.43 0.283 0.527 184

7209257 166 84.4 0.49 0.303 0.549 142
147883552 160 80.8 0.77 0.283 0.5 180
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Full-length FASTA matches for Cruciferin BnC1

NCBI-GI opt z-sc E(72) %_id %_sim alen

736319 207 101 0.059 0.3 0.529 227
117650782 200 97.8 0.088 0.333 0.519 156
118772075 152 92.3 0.18 0.364 0.533 165
146261042 174 85.9 0.41 0.304 0.571 217
294719862 168 80.9 0.76 0.333 0.549 162
114842970 168 80.7 0.78 0.311 0.541 183
262070686 134 79.6 0.9 0.395 0.579 76

Full-length FASTA matches for Oleosin S2-2

No full-length FASTA matches from the FARRP Celiac Disease protein dataset were found with
the E-value < 1 criterion were found.

Full-length FASTA matches for Napin-3

NCBI-GI opt Z-sc E(72) %_id %_sim alen
166557 138 82.2 0.65 0.297 0.532 111
75107166 132 80.8 0.77 0.32 0.53 100

Full-length FASTA matches for Squalene monooxygenase 1,2

No full-length FASTA matches from the FARRP Celiac Disease protein dataset were found with
the E-value < 1 criterion were found.

3.8 BLASTP matches from the NCBI-NR database

For all the query sequences together, there were 447 distinct NCBI protein hits found with
the E-value < 0.05 criterion. Of these, ten proteins were part of the FARRP allergenic
protein database and were already found in during the searches against the FARRP
database (NCBI Accession numbers: AAX77383.1, AAX77384.1, CAA62908.1,
CAA62909.1, CAA62910.1, CAAB2911.1, CAA62912.1, P15322.2, P80207.1, and
P80208.1). Of the rest of the 437 NCBI proteins that were homologous to the query
proteins, majority were hypothetical proteins, or proteins without a known function
assigned. In particular, the BLAST search results against NCBI did not find associations

with any allergens not already found in the search against the FARRP database.
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Query Hit

sequenc p(‘NCBI). I_’erce_nt E-value NCBI Gene Title LEREE
e ccessi identity date
on

2SS3_B | CAG788 . .

RANA 4491 1 63.281 7.16E-45 unnamed protein product [Brassica rapa] 13/07/2021
2SS3_B | CAG788 . .

RANA 7786.1 87.234 4.58E-78 unnamed protein product [Brassica rapa] 13/07/2021
2SS3_B | CAG788 . .

RANA 7789.1 82.979 8.23E-66 unnamed protein product [Brassica rapa] 13/07/2021
2SS3_B | CAG788 . .

RANA 7791 1 77.857 1.18E-58 unnamed protein product [Brassica rapa] 13/07/2021
2SS3_B | CAG789 . .

RANA 86171 55.97 1.56E-38 unnamed protein product [Brassica rapa] 13/07/2021

RecName: Full=Allergen Sin a 1; AltName:
Full=Allergen Sin a I; AltName: Allergen=Sin a

2SS3_B 1; Contains: RecName: Full=Allergen Sin a 1

RANA P15322.2 81.944 2.86E-62 sl it e aiiEs Fs A 02/06/2021

Full=Allergen Sin a 1 large chain; Flags:
Precursor
RecName: Full=Trypsin inhibitor; AltName:

2SS3 B P38057 1 84.496 3 47E-59 Full=TISA; Contains: RecName: Full=Trypsin 02/06/2021

RANA inhibitor small chain; Contains: RecName:
Full=Trypsin inhibitor large chain

RecName: Full=Allergen Bra j 1-E; AltName:
Full=Allergen Bra j I; AltName: Allergen=Bra j
P80207.1 82.171 1.76E-49 1-E; Contains: RecName: Full=Allergen Braj | 02/06/2021
1-E small chain; Contains: RecName:
Full=Allergen Bra j 1-E large chain

2SS3 B
RANA

2SS3 B | WP_159 alpha-amylase inhibitor/seed storage family

RANA 188241.1 79.104 1.54E-56 protein, partial [Klebsiella pneumoniae] 16/05/2021
RecName: Full=Napin-1; AltName: Full=1.7S
2SS3_B P01091 1 74 627 2 29E-52 seed storage protein; Contains: RecName: 07/04/2021

RANA Full=Napin-1 small chain; Contains: RecName:
Full=Napin-1 large chain; Flags: Precursor

RecName: Full=Napin-3; AltName: Full=1.7S
seed storage protein; AltName: Full=Napin

2353 B P80208.1 100 6.35E-82 Bnlll; AltName: Full=Napin nlll; Contains: 07/04/2021
RANA . - ; e e
RecName: Full=Napin-3 small chain; Contains:
RecName: Full=Napin-3 large chain
2SS3_ B | KAG541 y hypothetical protein IGI04_001666 [Brassica
RANA 4099.1 Uec S=Eh rapa subsp. trilocularis] sz
2SS3 B | KAG541 . hypothetical protein 1GI04_001666 [Brassica
RANA 4099.1 80.469 7.53E-59 rapa subsp. trilocularis] 30/03/2021
2SS3 B | KAG541 hypothetical protein IGI04_001666 [Brassica
RANA 4099.1 84.722 1.84E-71 rapa subsp. trilocularis] 50/03/2021
2SS3 B | KAG541 . hypothetical protein IGI04_001898 [Brassica
RANA 43311 80.142 1.48E-62 rapa subsp. trilocularis] 30/03/2021

2SS3 B | CAF2150

RANA 198.1 77.465 2.60E-59 unnamed protein product [Brassica napus] 05/03/2021

28S3 B | CAF2245

RANA 202.1 55.97 2.15E-38 unnamed protein product [Brassica napus] 05/03/2021
RANA | sagss | 78417 | 28180 | OO e | 20l0m2021
RANA | oaari | 84722 | 0TS | e et | 200011202
RANA | oas0q | 80925 | B30T | e e el | 200011202
RANA | sasta | TT4TT | eoadz | OO e | 20l0m2021
RANA | oaseq | 82883 | 227Esz | e e e | 2000112021
RANA | ‘oateq | 62308 | 2otz | e e e | 2000112021
2SS3_ B | KAG223 78.014 6.99E-62 hypothetical protein Bca52824 089926 28/01/2021

RANA 9066.1 [Brassica carinata]
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222,%@8 ng(;ggf 73427 2 4BE-55 hypothetic?lEl3 rparé);?gz 552352?4_092802 28/01/2021
222’;32\3 nggggl4 72,917 1.30E-56 hypotheticFlEI3 Par;);?gg 522252?4_092803 28/01/2021
222,%@8 nggzzgf 75 4 16E-58 hypothetic?EI; rparé);?gg 552552?4_092806 28/01/2021
222;32‘8 )1(3?522921 73.427 1.54E-53 napin embryo-specific [Brassica rapa] 07/12/2020
29338 | XP0091 | 63281 | 3.30E-44 napin-B-like [Brassica rapa] 07/12/2020
238 | Moa | 86525 | 1.34E77 napin [Brassica rapal 07/12/2020
29338 | #0091 | 77622 | 3.81E-59 napin-like [Brassica rapal 07/12/2020
29038 | Moo | sa722 | 1.48E75 napin-like [Brassica rapal 07/12/2020
29338 | #0091 | g2079 | 9.60E-66 napin-like [Brassica rapal 07/12/2020
23038 | W00 | s2979 | 7.06E-66 napin-like [Brassica rapal 07/12/2020
29338 | %0091 | 80851 | 1.35E-62 napin-B [Brassica rapal 07/12/2020
20038 | Mol | ms97 | 1.04E-38 napin-B-like [Brassica rapal 07/12/2020
RecName: Full=Napin embryo-specific;
AltName: Full=1.7S seed storage protein;
T | poessa | esey | avear | S Relne LeR e, | ooz
Full=Napin embryo-specific large chain; Flags:
. .Precursor I
222’;32\5 Kggg%g:g 76.429 1.20E-59 hypothetical protein 2?5;_037530019 [Sinapis 22/10/2020
Zs,il%j_AB KA3229194 60.769 7 81E-45 hypothetical protein 2?5;_036550054 [Sinapis 22/10/2020
222’;32\5 K@ggym 78.472 9 06E-62 hypothetical protein 2?3;_003630123 [Sinapis 22/10/2020
Zs,il%j_AB K%g?ilm 77778 1 28E-60 hypothetical protein 2?5;_003650125 [Sinapis 29/10/2020
222’;32\5 K%ggilm 82 639 1.20E-64 | hypothetical protein 2?3;_003630126 [Sinapis | 55/40/2020
Zs,il%j_AB K%ggi]'m 8125 1 63E-64 hypothetical protein 2?5;_003650127 [Sinapis 29/10/2020
222’;32\5 K%S?;%M 77193 2 22E-40 hypothetical protein 2?5;_003630128 [Sinapis 22/10/2020
Zs,il%j_AB K%ggi]'m 81.944 4.07E-65 hypothetical protein l\;(lit?aS]_OOSBSO'I 30 [Sinapis 22/10/2020
222’;32\3 K@zgﬂgg 85.496 2 30E-68 hypothetica[légtsag?(i:r; I;?ect)iiz]_00052222 24/03/2020
Zs,il%j_AB Kﬁggim 94 444 1 21E-64 hypothetical pr[%treai‘gslzanriﬁgg]OM 762, partial 24/03/2020
222’;32\3 K%Zgi% 77 477 1.89E-40 hypothetic?éfarggia(i:r; I;fect)iig]_OOOOS’IOQ 24/03/2020
ZSEI%I_AB Kgggigg 79 433 1. 09E-59 hypotheticaa!;E)a:(s)tseizci:r;1 BL%22T0203891 3 24/03/2020
222;32\3 K@ggﬁg:g 71.942 3 11E-49 hypothetica[léfans)tstia(i:r; Igr\;(t)i(c);g]_02038913 24/03/2020
ZSEI%I_AB K,ggg?o 84.028 3 37E-74 hypotheticaa!;E)a:(s)tseizci:r;1 I;?thigg]_OOM 9398 24/03/2020
222;32\3 K%ngfs 71.918 6.01E-50 hypothetica[légtsag?(i:r; Igr\;(t)i(c);g]_02000764 24/03/2020
222,%@8 Kﬁggﬂm 8227 1 48E-64 hypotheticaa!;E)a:(s)tseizci:r;1 I;?thiig]_OOO34152 24/03/2020
222’:32\8 Kﬁg?ﬂm 76.429 6.05E-62 hypothetica[légtsag?(i:r; I;fect)iiz]_OOOBM 54 24/03/2020
222,%@8 Kﬁl;?S’]SO 95.455 1.92E-50 hypotheticaa!;E)a:(s)tseizci:r;1 I;?thiig]_OOOSSSYS 21/02/2020
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RecName: Full=Napin-2; AltName: Full=1.7S
2SS3 B y seed storage protein; Contains: RecName:
RANA Pz L2 =S Full=Napin-2 small chain; Contains: RecName: 12T
Full=Napin-2 large chain; Flags: Precursor
RecName: Full=Napin-B; AltName: Full=1.7S
2883 B seed storage protein; Contains: RecName:
= P27740.1 78.723 1.54E-61 Full=Napin-B small chain; Contains: 11/12/2019
RANA } N - .
RecName: Full=Napin-B large chain; Flags:
Precursor
2SS3_B | VDC752 . .

RANA 80.1 82.979 1.44E-65 unnamed protein product [Brassica rapa] 16/11/2018
ZSEEJ_AB V[;gflgs 80.42 5.91E-62 unnamed protein product [Brassica oleracea] 16/11/2018
222;32\8 Vg?ﬁgs 80.42 5.97E-62 unnamed protein product [Brassica oleracea] | 16/11/2018
2SS3 B | RID7890 80.702 1 02E-50 hypothetical protein BRARA_A01689 [Brassica 13/09/2018

RANA 9.1 rapa]

222;32\8 )éﬁgggie 72.603 4.76E-51 napin embryo-specific-like [Brassica napus] 04/10/2017
2SS3 B | XP_0136 . .

RANA 88210.1 80.282 5.39E-63 napin-2 [Brassica napus] 04/10/2017
2SS3_ B | XP_0137 . . .

RANA 08806.1 55.97 1.70E-38 napin-B-like [Brassica napus] 04/10/2017
ZSEEJ_AB )3352;_317 72.603 7.45E-51 napin embryo-specific [Brassica napus] 04/10/2017
2SS3_B | XP_0137 . . .

RANA 381761 63.281 7.46E-45 napin-B-like [Brassica napus] 04/10/2017
28SS3 B | XP_0137 - .

RANA 49729 1 76.429 1.26E-61 napin-like [Brassica napus] 04/10/2017
222212\8 )Zzzg;i? 79.433 1.54E-61 napin-B [Brassica napus] 04/10/2017
28SS3 B | CDY292 .

RANA 78.1 78.723 1.12E-63 BnaC01g19300D [Brassica napus] 12/07/2017
2SS3_B | CDY292 .

RANA 80.1 80.142 1.22E-64 BnaC01g19320D [Brassica napus] 12/07/2017
ZSEEJ_AB CI:;)I(%]QZ 77.857 2.48E-62 BnaC01g19330D [Brassica napus] 12/07/2017
2SS3_B | XP_0184 . . .

RANA 53699 1 76.642 4.07E-57 PREDICTED: napin-2 [Raphanus sativus] 04/10/2016
2SS3 B | XP_0184 . . .

RANA 69054 1 74.815 2.37E-59 PREDICTED: napin-like [Raphanus sativus] 04/10/2016
222212\8 )égi%sf 74.126 1.82E-56 PREDICTED: napin-like [Raphanus sativus] 04/10/2016
2SS3 B | XP_0184 . . .

RANA 692981 79.412 3.51E-59 PREDICTED: napin-like [Raphanus sativus] 04/10/2016
2SS3_B | XP_0184 . . .

RANA 69309.1 74.648 1.71E-56 PREDICTED: napin [Raphanus sativus] 04/10/2016
2SS3 B | XP_0184 . .

RANA 69312 1 75.735 3.09E-60 PREDICTED: napin-like [Raphanus sativus] 04/10/2016
2SS3_ B | XP_0184 . . .

RANA 81895.1 76.119 3.35E-55 PREDICTED: napin-like [Raphanus sativus] 04/10/2016
Zs'iﬁ—AB CA§61290 78.472 | 245E-60 | allergen sin a 1.0108, partial [Sinapis alba] | 14/07/2016
20338 CA@‘?QO 80.556 | 6.86E-61 | allergen sin a 1.0104, partial [Sinapis alba] | 14/07/2016
ZSEEJ_AB CA'861291 81.944 7.76E-64 allergen sin a 1.0105, partial [Sinapis alba] 14/07/2016
29338 | CAR829T | 79167 | 7.47E61 | allergen sin a 1.0106, partial [Sinapis alba] | 14/07/2016
ZSEEJ_AB CA'§61291 81.944 1.37E-63 allergen sin a 1.0107, partial [Sinapis alba] 14/07/2016
2SS3_B | XP_0135 PREDICTED: napin-like [Brassica oleracea

RANA 88759.1 75.714 4.59E-61 var. oleracea] 25/08/2015
2SS3 B | XP_0135 . PREDICTED: napin-like [Brassica oleracea

RANA 89349 1 81.119 7.52E-62 var. oleraceal] 25/08/2015
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2SS3_ B | XP_0135 X PREDICTED: napin [Brassica oleracea var.
RANA 92507 1 86.525 3.09E-77 oleraceal 25/08/2015
2SS3 B | XP_0136 PREDICTED: napin-2 [Brassica oleracea var.
RANA 21252 1 80.142 3.25E-62 oleraceal 25/08/2015
2SS3 B | XP_0136 . PREDICTED: napin embryo-specific [Brassica
RANA 23354 .1 s I oleracea var. oleracea] 25/08/2015
ZSEEJ_AB CA'QB,]ZGS 78.873 3.90E-61 unnamed protein product [Brassica napus] 18/04/2005
222;32\8 CAﬁ‘4161 v 78.723 5.66E-61 2S storage protein [Brassica rapa] 18/04/2005
ZSEEJ_AB CA24161 / 78.723 1.20E-60 28 storage protein [Brassica oleracea] 18/04/2005
2222135 CA’;“‘161 7 75887 | 7.71E-62 2S storage protein [Brassica nigra] 18/04/2005
ZSEEJ_AB CA§51281 84.173 1.89E-58 28 storage prepropeptide [Brassica carinata] | 18/04/2005
222;32\8 AA§61818 86.517 8.56E-38 | napin 1.7S, partial [Brassica napus var. napus] | 24/03/2004
napin large chain L1a=calmodulin
2SS3_B | AAB3741 . antagonist/calcium-dependent protein kinase
RANA 3.1 88.636 1.758-37 substrate [Brassica napus=kohlirabi, rapifera, 03/12/1996
seeds, Peptide, 86 aa]
napin large chain L1B=calmodulin
2SS3 B | AAB3741 L antagonist/calcium-dependent protein kinase
RANA 4.1 62.558 2.88E:37 substrate [Brassica napus=kohlrabi, rapifera, 03/12/1996
seeds, Peptide, 88 aa]
napin large chain L2A=calmodulin
2SS3_B | AAB3741 . antagonist/calcium-dependent protein kinase
RANA 6.1 9r.727 9.28E-52 substrate [Brassica napus=kohlirabi, rapifera, 03/12/1996
seeds, Peptide, 88 aa]
222;32\8 o “0‘61347 78.832 1.94E-56 storage protein, partial [Raphanus sativus] 07/03/1995
Zs'iﬁ—AB AMIOIST | 72028 | 467E52 |  storage protein, partial [Raphanus sativus] | 07/03/1995
222;32\8 o “2‘61347 74.126 3.40E-56 storage protein, partial [Raphanus sativus] 07/03/1995
ZSEEJ_AB 831299 72.727 9.81E-54 napin [Brassica rapa subsp. oleifera] 12/08/1993
222;32\8 CA2‘4161 v 78.873 1.02E-61 2S storage protein [Brassica juncea] 06/08/1992
Zs'iﬁ—AB AARSIO0 | 80282 | 551E63 napin prepropeptide [Brassica napus] 07/11/1984
CI?XIJJKB %ﬁgg? 97.143 0 unnamed protein product [Brassica rapa] 13/07/2021
CRU1_B | CAG789 . .
RANA 4591 1 88.98 0 unnamed protein product [Brassica rapa] 13/07/2021
CRU1_B | KAGT759 Cupin 1 [Arabidopsis thaliana x Arabidopsis
RANA 1037.1 69.388 0 arenosal 13/07/2021
CRU1_B | KAG760 RmIC-like cupin domain superfamily
RANA 4853.1 79.01 0 [Arabidopsis thaliana x Arabidopsis arenosa] 13/07/2021
CRU1_B | KAG761 . . . .
RANA 2991 1 79.283 0 Cupin 1 [Arabidopsis suecical] 13/07/2021
CRU1_B | KAGT765 RmIC-like cupin domain superfamily
RANA 29701 68.367 0 [Arabidopsis suecica] 13/07/2021
CRU1_B | KAG753 Cupin 1 [Arabidopsis thaliana x Arabidopsis
RANA 2809.1 77.014 0 arenosal 12/07/2021
CRU1_B | KAG753 RmIC-like cupin domain superfamily
RANA 6518.1 76.654 0 [Arabidopsis suecica] 12/07/2021
RecName: Full=Cruciferin; AltName: Full=11S
CRU1 B globulin; AltName: Full=12S storage protein;
=~ P11090.1 98.776 0 Contains: RecName: Full=Cruciferin subunit 02/06/2021
RANA . e . = [P
alpha; Contains: RecName: Full=Cruciferin
subunit beta; Flags: Precursor
CRU1 B RecName: Full=Cruciferin CRU4; AltName:
RANA P33522.1 69.002 0 Full=11S globulin; AltName: Full=12S storage | 02/06/2021

protein; Contains: RecName: Full=Cruciferin




CUSTOMER REPORT VTT-CR-00678-21

40 (58)
CRU4 alpha chain; Contains: RecName:
Full=Cruciferin CRU4 beta chain; Flags:
Precursor
RecName: Full=Cruciferin BnC1; AltName:
Full=11S globulin; AltName: Full=12S storage
CRU1_B protein; Contains: RecName: Full=Cruciferin
RANA PESERE2 e L BnC1 subunit alpha; Contains: RecName: At
Full=Cruciferin BnC1 subunit beta; Flags:
Precursor
RecName: Full=Cruciferin BnC2; AltName:
Full=11S globulin; AltName: Full=12S storage
CRU1_B protein; Contains: RecName: Full=Cruciferin
RANA P33524.2 86.29 0 BnC2 subunit alpha; Contains: RecName: 02/06/2021
Full=Cruciferin BnC2 subunit beta; Flags:
Precursor
RecName: Full=Cruciferin PGCRURSES;
AltName: Full=11S globulin; AltName:
CRU1_B | Q02498. . Full=12S storage protein; Contains: RecName:
RANA 1 55.645 el Full=Cruciferin PGCRURSEDS5 alpha chain; 02/06/2021
Contains: RecName: Full=Cruciferin
PGCRURSES beta chain; Flags: Precursor
CRU1_B | KAG537 hypothetical protein 1GI04_039361 [Brassica

RANA 4765.1 67.835 0 rapa subsp. trilocularis] 30/03/2021
CRU1_B | KAG539 hypothetical protein IGI04_025243 [Brassica

RANA 5280.1 £ L rapa subsp. trilocularis] SloinelEe
CRU1_B | KAG541 hypothetical protein 1GI04_007490 [Brassica

RANA 11711 81.02 0 rapa subsp. trilocularis] 30/03/2021
CRU1_B | CAF2091 . .

RANA 563.1 97.551 0 unnamed protein product [Brassica napus] 05/03/2021
CRU1_B | CAF2310 . .

RANA 147 1 67.629 0 unnamed protein product [Brassica napus] 05/03/2021
CRU1_B | CAE5956 unnamed protein product [Arabidopsis

RANA 469.1 68.367 0 arenosal 12/02/2021
CRU1_B | CAE6221 unnamed protein product [Arabidopsis

RANA 440 1 76.163 0 arenosal 12/02/2021
CRU1_B | CAE6221 unnamed protein product [Arabidopsis

RANA 461 1 77.912 0 arenosal 12/02/2021
CRU1_B | KAG226 hypothetical protein Bca52824 069121

RANA | 2042.1 90.816 0 [Brassica carinata] 29/01/2021
CRU1_B | KAG226 hypothetical protein Bca52824 061961

RANA 7406.1 ki) L [Brassica carinata] A
CRU1_B | KAG230 hypothetical protein Bca52824 030542

RANA 1891.1 88.163 0 [Brassica carinata] 29/01/2021
CSX;@B )(()?722%1 97.143 0 cruciferin BnC1 [Brassica rapal 07/12/2020
CRU1_B | XP_0091 . .

RANA 19353 1 67.629 0 cruciferin CRU4 [Brassica rapa] 07/12/2020
CRU1_B | XP_0091 v .

RANA 23931.2 88.391 0 cruciferin BnC2 [Brassica rapal 07/12/2020
CRRXIJJKB 3KGL_A 99.358 0 Chain A, Cruciferin 01/12/2020
CRU1_B | KAF8093 hypothetical protein N665 _0390s0034 [Sinapis

RANA 197 1 87.551 0 albal] 22/10/2020
CRU1_B | KAF8104 hypothetical protein N665_0172s0067 [Sinapis

RANA 437 1 90.447 0 albal 22/10/2020
CRU1_B | KAF8111 hypothetical protein N665_0073s0077 [Sinapis

RANA 791 1 69.492 0 alba] 22/10/2020
CRU1_B | CADS533 unnamed protein product [Arabidopsis

RANA 3007 1 78.812 0 thaliana] 11/09/2020
CRU1_B | KAF3486 hypothetical protein F2Q69 00055158

RANA 646.1 SN L [Brassica cretica] RO
CRU1_B | KAF3596 hypothetical protein DY000_02024393

RANA | 484.1 98.98 0 [Brassica cretica] 24/03/2020
CRU1_B | KAF2534 hypothetical protein F2Q70_00031286

RANA 322.1 L L [Brassica cretica] ZUCAAL
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CSX ,jj RB KA0535149 69.002 0 hypotheticaa!;E)a:(s)tseizci:r;1 I;fthizg]_OOM 9310 21/02/2020
CSAL\J ,jj;\B Kéggf,fo 99.235 0 hypothetica[légcs)tstia(i:r; I;fect)iig]_OOO%?O’l 21/02/2020
CF\I?X IJJRB Cﬁégﬂw 82,653 0 unnamed protzirr;ar:irggrﬁc]:t [Microthlaspi 18/01/2020
CSX,:'];\B Cﬁg?%w 83.806 0 unnamed prOtZirr;aFt)irgS#](]:t [Microthlaspi 18/01/2020
CSX ’3@5 Cﬁﬁ‘gﬁw 78.854 0 unnamed prOtetirr:arl)i;Or]daLiCt [Arabidopsis 12/12/2019
A | VY5922 | 78,812 0 T O . o0oPSS | 12/11/2019
CF\I?XIJJKB W,g.81987 69.043 0 unnamed protein product [Arabis nemorensis] | 06/08/2019
CI?XIJJKB vvgo1715 76.846 0 unnamed protein product [Arabis nemorensis] | 06/08/2019
T | ome | o | "Oesimpmionorse e
C,—EX ,ij\B hg;gggyz 68.367 0 12S seed st[ocgggneeﬁrr]c;tzzﬁsgB precursor 05/05/2019
UGS MR oram | o | encedilonioconsst | ososans
CEX;@B NPS—41_Z18 68.367 0 cruciferin 2 [Arabidopsis thalianal] 14/02/2019
el I I e T R
e | | e | o | ROl spnespereneosn | oo
CF\I?XIJJKB Vli;lg.%]49 90.657 0 unnamed protein product [Brassica oleracea] | 16/11/2018
CRBAL\J IJJZB Rlla§$62 97.347 0 hypothetical protein E:all?lf;‘l]?A_F03764 [Brassica 13/09/2018
CSXIJJKB RII::);;SM 82 041 0 hypothetical protein Ei;él?A_BOZ?N [Brassica 13/09/2018
CSAL\J ,jj;\B )(()27236;1 82317 0 cruciferin Br;glll liJssi):%rLrjnm)](B [Eutrema 26/02/2018
CSX,;]@B )(()2722614 80.612 0 cruciferin Br;gl'ls Lijsg(i):l(;rLrjnm)]('I [Eutrema 26/02/2018
C,—EX IJJKB )32782614 68 0 12S seed Storsaa%gu%ricr)]t:gr]n ?RB [Eutrema 26/02/2018
CSX IJJRB )225(5)?110 81.837 0 cruciferin Br;gl'ls Lijsg(i):l(z)rLrjnm)](2 [Eutrema 26/02/2018
C,—EX ,:ljz\B );gaggﬁg 80.285 0 12S seed sto[rgggsp;rltlaat‘eritrjlbg:l?:]\1 isoform X1 02/02/2018
CF\I?XIJJKB )él?zggéf 80.285 0 128 seed storageﬂrj)tr)(;t"eg]n CRA1 [Capsella 02/02/2018
C,—EX ,ij\B §Z§g?§12 79.878 0 12S seed storager ngtlia;]n CRAT1 [Capsella 02/02/2018
CSX ,;]@B )c()zgggﬂg 68.776 0 128 seed storag?urt))reolfglin CRB [Capsella 02/02/2018
T | Sy | woom | o || TS puen SATRO0M | gaoazone
CF\I?XIJJKB )(()25(5)23_317 87.903 0 cruciferin BnC2 [Brassica napus] 04/10/2017
CI?XIJJKB )(()2522)?17 97.143 0 cruciferin [Brassica napus] 04/10/2017
CRRXIJ@B 22582_317 56.653 | 9.59E-180 cruciferin CRU1-like [Brassica napus] 04/10/2017
CEX;@B 25622_215 99.388 0 cruciferin BnC1 [Brassica napus] 04/10/2017
CRRXIJ@B c%;.1149 86.735 0 BnaA02g22500D [Brassica napus] 12/07/2017
CFE%KB Cg\ﬂ“ 67.728 0 BnaC05g02160D [Brassica napus] 12/07/2017
CSXIJJRB ngﬁm 93.265 0 BnaA06g36310D [Brassica napus] 12/07/2017
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R | B3 | 5504 | 1126179 BnaC01g09900D [Brassica napus] 12/07/2017
CSX ’3@5 22238.218 68.571 0 128 seed st:;r;gtjg grj(t))tserl)n I;)rlz?a][Arabidopsis 11/05/2017
CSX IJJKB 2352?918 78.02 0 12S seed Stol;argtea psr;)lt;:i':r)l. ch/lr?apt\;] [Arabidopsis 11/05/2017
R | aezod08 | 74,038 0 Lp?ovt\gig %ARLAIIIiIfeR[EéE?;;sziE E?:ti s, | 110512017
CSX;]Z\B )‘ﬁgg::of 81.174 0 PREDICTED: Eg:;:l?:as;(;:ia\g? protein CRA1 29/11/2016
T | som | o | FROCIED B 0O | oruan
CSX,:'];\B )g%glof 79,837 0 PREDICTEDl:ik’IeZ[SCZ?:SIizg);gt)ﬁ;rotein CRA1- 29/11/2016
CSX,;]@B )g;ég;of 64.95 0 PREDICTEI:I)i:kQZ[E:rizcljinsatlosrgg\?aﬁ)rotein CRB- 20/11/2016
i | o | oo | o | PREDOTRLS et O°B | venvaons
T | Sl | oare | 0 | REOCTL G | v
CSX,:'];B )Zgg%sf 69.133 0 PREDICTED: cru:;ft?\:ijls]CRU4 [Raphanus 04/10/2016
CSXIJJRB )&}82814 56.653 0 PREDIC'I'[ERI;):pﬁ;uncLiijerSigtil\D/SS(])RURSES 04/10/2016
CSX;]Z\B )g:gg::gf 92 857 0 PREDICTIE[I%a;r#acri]fS:r;aEiir\llgg] isoform X1 04/10/2016
CSX,;]@B )g:gg;gf 90.204 0 PREDICTIE[IIZ_\)’:acr:)r#ac:riIfS;ir;aEiir\llﬁg] isoform X2 04/10/2016
CRRX;]Z\B )g:ggégf 89.388 0 PREDICTE[E;;r#:rifS:r;aEiir\]/g;] isoform X3 04/10/2016
CF\I?XIJJKB ABg;]1434 97.089 0 cruciferin-like protein, partial [Brassica napus] | 26/07/2016
CEX;@B CA€)‘_41098 68.119 0 cruciferin cru4 subunit, partial [Brassica napus] | 26/07/2016
CF\I?XIJJKB BA%).81021 94.433 0 cruciferin, partial [Brassica napus] 25/07/2016
R | ©09%1 | 7901 0 CRU1 [Arabidopsis thalianal] 25/05/2016
RS s | ssoe | o | PREDICTED cuslerncrbissts | pynni
U PSS e | o | PREOCIED sulemaioiesi | souns
CRRX ’\11 KB KFPé.21956 79.125 0 hypothetical fofé?sg'%isg]AAYG1 51400 21/08/2014
CRBAL\J r:lj KB KFE?{I 66 74.903 0 hypothetical Ff;i)rt:li)ri]spﬁp;rl?aﬁAAee 142800 21/08/2014
CRRX IJJKB KF?1273 67 635 0 hypothetical FE'errt:ti)rinsg?pLirl?g]AA1G0324OO 21/08/2014
CI?XIJJKB AFgﬁZZS 80.972 0 128 seed storage protein [Camelina sativa] 27/08/2012
CF\I?XIJJKB AF?.S,]ZZQ 80.567 0 128 seed storage protein [Camelina sativa] 27/08/2012
CEX;@B AFC2)_31229 80.769 0 128 seed storage protein [Camelina sativa] 27/08/2012
CSX[;]]KB AA¢.31277 78.812 0 128 storage pr(itheailﬂa(rlgf'l [Arabidopsis 06/08/1990
CRRX rjuiB AA.gﬁZ?? 68.163 0 128 storage pr?;::ir; nCaITB [Arabidopsis 06/08/1990
CF\I?XIJJKB AA@%]ZQS 99.184 0 cruciferin precursor [Brassica napus] 15/03/1989
CI?XI?JKB %ggg? 58.599 1.43E-179 unnamed protein product [Brassica rapal] 13/07/2021
CF\I?XI?JKB (21%817?]9 56.4 4.44E-179 unnamed protein product [Brassica rapa] 13/07/2021
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CRU3_B | CAG789 . .

RANA 8569.1 84.54 0 unnamed protein product [Brassica rapa] 13/07/2021
CRU3_B | KAG760 RmIC-like cupin domain superfamily

RANA 4853.1 54 0 [Arabidopsis thaliana x Arabidopsis arenosa]) 13/07/2021
CRU3 B | KAG761 . . . .

RANA 2921 1 53.8 0 Cupin 1 [Arabidopsis suecica] 13/07/2021
CRU3_B | KAG753 . RmIC-like cupin domain superfamily

RANA 6518.1 54.812 1.21E-176 [Arabidopsis suecica] 12/07/2021
CRU3 B | KAG754 RmIC-like cupin domain superfamily

RANA 11371 P : [Arabidopsis thaliana x Arabidopsis arenosa] 2O
CRU3 B | KAG754 . . . .

RANA 58431 81.238 0 Cupin 1 [Arabidopsis suecica] 12/07/2021

RecName: Full=Cruciferin BnC1; AltName:
Full=11S globulin; AltName: Full=12S storage
CRU3_B protein; Contains: RecName: Full=Cruciferin
RANA P33523.2 58.686 SHUISIE LD BnC1 subunit alpha; Contains: RecName: 02/06/2021
Full=Cruciferin BnC1 subunit beta; Flags:
Precursor
RecName: Full=Cruciferin CRU1; AltName:
Full=11S globulin; AltName: Full=12S storage
CRU3_B protein; Contains: RecName: Full=Cruciferin
RANA P33525.1 100 0 CRU1 alpha chain; Contains: RecName: 02/06/2021
Full=Cruciferin CRU1 beta chain; Flags:
Precursor
RecName: Full=Cruciferin PGCRURSES5;
AltName: Full=11S globulin; AltName:
CRU3_B | Q02498. Full=12S storage protein; Contains: RecName:
RANA 1 sz 0 Full=Cruciferin PGCRURSES5 alpha chain; 02/06/2021
Contains: RecName: Full=Cruciferin
PGCRURSES beta chain; Flags: Precursor
CRU3_B | KAG539 hypothetical protein 1GI04_025243 [Brassica

RANA 5280.1 59.023 1.15E-180 rapa subsp. trilocularis] 30/03/2021
CRU3 B | KAG541 hypothetical protein IGI04_000825 [Brassica

RANA 3258.1 Sl v rapa subsp. trilocularis] 50/03/2021
CRU3_B | CAF2091 . .

RANA 563 1 58.599 5.31E-180 unnamed protein product [Brassica napus] 05/03/2021
CRU3_B | CAF2148 . .

RANA 186.1 99.804 0 unnamed protein product [Brassica napus] 05/03/2021
CRU3_B | CAF2244 . .

RANA 408 1 84.344 0 unnamed protein product [Brassica napus] 05/03/2021
CRU3_B | CAE6171 unnamed protein product [Arabidopsis

RANA 351.1 82.012 0 arenosal 12/02/2021
CRU3_B | CAE6221 unnamed protein product [Arabidopsis

RANA 4401 55.932 1.67E-180 arenosal 12/02/2021
CRU3 B | KAG225 hypothetical protein Bca52824_075805

RANA | 6511.1 el v [Brassica carinata] 29/01/2021
CRU3_B | KAG230 . hypothetical protein Bca52824 030542

RANA 1891.1 55.2 1.17E-180 [Brassica carinata] 29/01/2021
CRU3 B | KAG231 hypothetical protein Bca52824_012576

RANA | 9363.1 Sl v [Brassica carinata] 29/01/2021
CRU3_B | XP_0091 . .

RANA 01736.1 56.175 0 cruciferin BnC1 [Brassica rapal 07/12/2020
CRU3_B | XP_0091 v .

RANA 090881 84.344 0 cruciferin PGCRURSES [Brassica rapal 07/12/2020
CRU3_B | XP_0091 . .

RANA 23931 2 56.2 4.92E-179 cruciferin BnC2 [Brassica rapal 07/12/2020
CRU3_B | XP_0091 v .

RANA 295561 97.642 0 cruciferin CRU1 [Brassica rapa] 07/12/2020
CRo:® | 3KGLA | 5865 | 569E-179 Chain A, Cruciferin 01/12/2020
CRU3_B | KAF8093 3 hypothetical protein N665_0390s0034 [Sinapis

RANA 127 1 55.8 5.59E-178 albal] 22/10/2020
CRU3_B | KAF8094 hypothetical protein N665_0365s0013 [Sinapis

RANA 3261 84.825 0 alba] 22/10/2020
CRU3_B | KAF8104 3 hypothetical protein N665_0172s0067 [Sinapis

RANA 437 1 59.873 7.36E-179 albal] 22/10/2020
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CSXSRB Kﬁsg;]114 85.88 0 hypothetical protein 2?5;_003650013 [Sinapis 22/10/2020
CSXSKB %Agggz%l:g 53.8 0 unnamed prOtetirr:aﬁ)i;C:]daLiCt [Arabidopsis 11/09/2020
CSX,?@B K%Zgﬂse 55 556 1 12E-177 hypothetic?ég(s)tsei:(i;r; I;?thiiz]_OOOSS'ISS 24/03/2020
CSXSZ\B KA7225128 93883 0 hypothetical pr[(greei‘rslslijc\;ogr(éﬁgg]o37184, partial 24/03/2020
CSX,?@B KA3285170 77 104 0 hypotheticaa!;E)a:(s)tseizci:r;1 I;?thi(;g]_OOOGO%Q 24/03/2020
CSXSZ\B Kﬁgjﬁge 58.439 8.73E-179 hypothetica[légcs)ts?(i:r; Igr\;%(c);g]_02024393 24/03/2020
CSX,?@B KA32§5140 95.294 0 hypotheticaa!;E)a:(s)tseizci:r;1 I;?thiig]_OOOZQSSS 21/02/2020
CSXSZ\B Ké';ﬁ% 93.732 0 hypothetical pr[%treei‘rslslzggr(éﬁgg]o34448, partial 21/02/2020
CSX,?@B Kéggig'] 84.736 0 hypotheticaa!;E)a:(s)tseizci:r;1 I;?thiZg]_OOOSQYSS 21/02/2020
CSXSZ\B 0225%17 54 224 1.35E-178 unnamed prOtZirr;aFt)irgS#](]:t [Microthlaspi 18/01/2020
CSX,?@B Cﬁé?_o']w 532 2 88E-178 unnamed protzirr;ar:irggrﬁc]:t [Microthlaspi 18/01/2020
CSXSZ\B 0%2%50 76.667 0 unnamed prOtZirr;aFt)irgS#](]:t [Microthlaspi 18/01/2020
CSX,?@B Cﬁﬁ‘gﬁw 55 417 1 48E-180 unnamed prOtetirr:arl)i;Or]daLiCt [Arabidopsis 12/12/2019
CSXSKB WS_61922 53438 0 unnamed prOtetirr:aﬁ)i;C:]daLiCt [Arabidopsis 12/11/2019
CF\I?XI?JKB W,:‘.81983 81.437 0 unnamed protein product [Arabis nemorensis] | 06/08/2019
U | e | seam | o | rehmEstmeniocionses | oo
CRRXSRB N'°8—11_345 85 0 cruciferin 3 [Arabidopsis thaliana] 14/02/2019
o | aa| e | o | FUCTCmesmemaeeen | s
CSXSKB RI%???B 83.645 0 hypothetical prE)é?;nS 35:2?5;401475, partial 13/09/2018
CI?XI?JKB RI2§?62 56.773 0 hypothetical protein E:;RPA;I]QA_FO3764 [Brassica 13/09/2018
CSX[?jﬂB RIIZ??OO 98.625 0 hypothetical protein Eiall?rgl]?A_AOOSBY [Brassica 13/09/2018
CRRXSKB )22622614 79.846 0 cruciferin Zggulzﬁllziri? [Eutrema 26/02/2018
T | eown | o | LOWOURT RTINS U | somman
CSXSKB )g;gggﬁg 81.25 0 12S seed storagtrau%g:g;n CRC [Capsella 02/02/2018
CRRXIf’@B é‘;ggg_sf 84.736 0 cruciferin CRU1-like [Brassica napus] 04/10/2017
CI?XI?JKB )3278;?316 99.607 0 cruciferin CRU1 [Brassica napus] 04/10/2017
CRRXSRB Mhaess! | 56.859 | 5.24E-179 cruciferin BnC2 [Brassica napus] 04/10/2017
CI?XI?JKB )62522)?17 58.386 9.37E-180 cruciferin [Brassica napus] 04/10/2017
CRRXSRB )é'zgg;f? 94.499 0 cruciferin CRU1-like [Brassica napus] 04/10/2017
A | a3l | 94.695 0 cruciferin CRUA-like [Brassica napus] 04/10/2017
CRRXIf’@B )é';agé_zf 58.65 | 8.64E-179 cruciferin BnC1 [Brassica napus] 04/10/2017
CRioaD | COvise 54 3.13E-179 BnaA02g22500D [Brassica napus] 12/07/2017
Rzl | CDY22% | 56476 | 3.00E-178 BnaA06g36310D [Brassica napus] 12/07/2017
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CEXSKB cggs;m 96.071 0 BnaA01g08350D [Brassica napus] 12/07/2017
Rzl | CBY383 1 91045 0 BnaC01g09900D [Brassica napus] 12/07/2017
TAE LD men | o | SpesmecpesnGOmn |y
TS G| s | o | 7S sy GROMINE | 1insaor
RAE DCI0| s | o | PSmelsimepten ket | 1ingann
TS 0| ey | o | OCEORESR an
RR | o0 | 54812 | 1.84E-180 | PREDICTED: Eéas rﬁ:ﬁ::;‘;;ﬁ‘g? protein CRAT | 59/11/2016
CSXSRB )4(:;525014 79 452 0 PREDICTEI?ii(QZ[g:rizcljinsatlosrztgi]\e/zar])rotein CRC- 20/11/2016
CSXSZ\B )g%glof 53586 0 PREDICTEDl:ik’IeZ[SCZ?:SIizg);ZQt)s/;rotein CRA1- 29/11/2016
CSXSRB )ggg;ﬂo 76.641 0 PREDICTEI?ii(QZ[g:rizcljinsatlosrztgi]\e/zar])rotein CRC- 20/11/2016
RS T | wass | o | DD Lo et |yt
TS B i | o | PSR s m
RS DEO | soms | o | PREDCTED et syt O |yt
CSX,?@B )égqg;gf 91.961 0 PREDIC'I'[ERIZ:pﬁ;uncLiijerSigtil\D/SS(])RURSES 04/10/2016
CSXSZ\B )g:gg::gf 57 325 7 63E-178 PREDICTIE[I%a;r#acri]fS:r;aEiir\llgg] isoform X1 04/10/2016
T T R T
TRE G| oo | soerrs | PREOCTED st siCissomS | ganaane
Rz | ABD1934 | 58500 | 2.65E-178 | cruciferin-iike protein, partial [Brassica napus] | 26/07/2016
CI'EXI?JZ\B BAg.81021 58.686 4.78E-177 cruciferin, partial [Brassica napus] 25/07/2016
CF\I?XI?JKB AAP;Q]76O 94.303 0 cruciferin subunit [Brassica napus] 14/07/2016
CI‘EXI?JKB 0/?2221 53.438 0 CRU1 [Arabidopsis thaliana] 25/05/2016
R anD | 0R09%7 85 0 CRU3 [Arabidopsis thalianal] 25/05/2016
RS [0 | s | o | PO owlemomiBase | s
RS | U sors | srs | PGS sntenac oo | sy
TS [T | e | o | PR e s b | s
T 5 en | o el emm e s
CSXSZ\B Essg).:%ln 85,546 0 hypothetic[aEI lf)trrztrii: ;LIJS'II'JziAr\]_e\/LJ’I rg]()29458mg 23/03/2015
CRRXSKB KFPé.21956 55556 | 1736176 | Dypothetical pEerrt:ti)rinSAa,;«pLi%]AA7G1 51400 | 51/08/2014
A | ATJ3228 | 54812 | 1.20E-180 | 12S seed storage protein [Camelina sativa] | 27/08/2012
R s | AFA3229 | 55864 | 1.76E-180 |  12S seed storage protein [Camelina sativa] | 27/08/2012
CEXSKB AFC2’_31229 54.812 | 1.20E-180 | 12S seed storage protein [Camelina sativa] | 27/08/2012
CRRXSRB AA);_71738 86.301 0 11S globulin precursor [Sinapis albal] 24/01/2006
CI?XI?JKB AAZ(_71738 91.765 0 118 globulin precursor [Sinapis alba] 24/01/2006
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R gD | ARC124 85 0 AT4g28520/F2009_210 [Arabidopsis thaliana] | 24/03/2002
CI?XI?JKB o “9‘31298 99.601 0 cruciferin precursor, partial [Brassica napus] 15/09/1990
CRU3_B | AAA3277 128 storage protein CRA1 [Arabidopsis
RANA 71 53.438 0 thaliana] 06/08/1990
CRU4 B | CAG787 . .
RANA 3300.1 69.723 0 unnamed protein product [Brassica rapa] 13/07/2021
CRU4_B | CAG789 . .
RANA 4591 1 70.103 0 unnamed protein product [Brassica rapa] 13/07/2021
CRU4 B | KAGT759 Cupin 1 [Arabidopsis thaliana x Arabidopsis
RANA 10371 84.749 0 arenosal 13/07/2021
CRU4_ B | KAGT760 RmIC-like cupin domain superfamily
RANA 4853.1 70.921 0 [Arabidopsis thaliana x Arabidopsis arenosa]) 13/07/2021
CRU4 B | KAGT761 . . . .
RANA 2991 1 71.579 0 Cupin 1 [Arabidopsis suecica] 13/07/2021
CRU4 B | KAGT765 RmIC-like cupin domain superfamily
RANA | 2970.1 84.532 0 [Arabidopsis suecica] 13/07/2021
CRU4 B | KAGT753 Cupin 1 [Arabidopsis thaliana x Arabidopsis
RANA 2809 1 68.856 0 arenosal 12/07/2021
CRU4 B | KAG753 RmIC-like cupin domain superfamily
RANA 6518.1 68.553 0 [Arabidopsis suecica] 12/07/2021
CRU4 B | KAG754 . RmIC-like cupin domain superfamily
RANA 1137.1 S S [Arabidopsis thaliana x Arabidopsis arenosa] 2O
RecName: Full=Cruciferin; AltName: Full=11S
CRU4 B globulin; AltName: Full=12S storage protein;
i P11090.1 68.565 0 Contains: RecName: Full=Cruciferin subunit 02/06/2021
RANA . e . - [P
alpha; Contains: RecName: Full=Cruciferin
subunit beta; Flags: Precursor
RecName: Full=Cruciferin CRU4; AltName:
Full=11S globulin; AltName: Full=12S storage
CRU4_B protein; Contains: RecName: Full=Cruciferin
RANA FYSL 100 0 CRU4 alpha chain; Contains: RecName: 02/06/2021
Full=Cruciferin CRU4 beta chain; Flags:
Precursor
RecName: Full=Cruciferin BnC1; AltName:
Full=11S globulin; AltName: Full=12S storage
CRU4_B protein; Contains: RecName: Full=Cruciferin
RANA P33523.2 68.987 0 BnC1 subunit alpha; Contains: RecName: 02/06/2021
Full=Cruciferin BnC1 subunit beta; Flags:
Precursor
RecName: Full=Cruciferin BnC2; AltName:
Full=11S globulin; AltName: Full=12S storage
CRU4_B protein; Contains: RecName: Full=Cruciferin
RANA Sl 67.836 0 BnC2 subunit alpha; Contains: RecName: 02/06/2021
Full=Cruciferin BnC2 subunit beta; Flags:
Precursor
RecName: Full=Cruciferin PGCRURSES5;
AltName: Full=11S globulin; AltName:
CRU4_B | Q02498. . Full=12S storage protein; Contains: RecName:
RANA 1 54.957 4.68E-165 Full=Cruciferin PGCRURSES5 alpha chain; 02/06/2021
Contains: RecName: Full=Cruciferin
PGCRURSES5 beta chain; Flags: Precursor
CRU4 B | KAG537 hypothetical protein IGI04_039361 [Brassica
RANA 4765.1 S L rapa subsp. trilocularis] sz
CRU4 B | KAG539 hypothetical protein 1GI04_025243 [Brassica
RANA 5280.1 70.149 0 rapa subsp. trilocularis] 30/03/2021
CRU4_B | KAG541 hypothetical protein IGI04_007490 [Brassica
RANA 1171.1 2.8 . rapa subsp. trilocularis] Juaz
CRU4_B | CAF2091 . .
RANA 563 1 69.723 0 unnamed protein product [Brassica napus] 05/03/2021
CRU4_B | CAF2310 . .
RANA 147 1 97.634 0 unnamed protein product [Brassica napus] 05/03/2021
CRU4_B | CAE5956 unnamed protein product [Arabidopsis
RANA 469 1 84.532 0 arenosal 12/02/2021
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CSXGKB 0258_2121 68.191 unnamed proteai‘rrlepr)]ré):al,ict [Arabidopsis 12/02/2021
CSXGRB Cﬁg?%]21 69,247 unnamed proteailrrler:lr(())sd:]ct [Arabidopsis 12/02/2021
CRRXGKB p(zp(\)fzggle 7291 hypotheticFlEI3 g(s);?(ig 522252?4_069121 29/01/2021
CSXGRB Kz%;ng 99.14 hypotheticFlEl3 rparé);?gz 522552?4_061961 29/01/2021
CSXGZ\B K@Sfio 72911 hypotheticFlEI3 ::;r(saétia;g 522222?4_030542 29/01/2021
CI-'\I?XGKB )6?722911 69.023 cruciferin BnC1 [Brassica rapa] 07/12/2020
CI?XGKB )23522?11 97.634 cruciferin CRU4 [Brassica rapal] 07/12/2020
CI-'\I?XGKB )22523921 69.815 cruciferin BnC2 [Brassica rapal] 07/12/2020
R | 3KGLA | 69.528 Chain A, Cruciferin 01/12/2020
CSXGRB K,?;g.()193 71 667 hypothetical protein 2?5;_039050034 [Sinapis 22/10/2020
CRRXGKB Kﬁggilm 69.895 hypothetical protein 2?:;_017230067 [Sinapis 22/10/2020
CSXGRB Ke;?']{] 1 87.361 hypothetical protein l\;(lit?aS]_OOYSSOO?? [Sinapis 29/10/2020
CSXGKB %Agggz%l:g 7113 unnamed prOtetirr:aﬁ)i;C:]daLiCt [Arabidopsis 11/09/2020
CSXGRB K,gzgﬂge 66.735 hypotheticaa!;E)a:(s)tseizci:r;1 I;?gigg]_OOOSS'I 58 24/03/2020
CSXGZ\B Kﬁgjﬁge 69.556 hypothetica[légcs)ts?(i:r; Igr\;%(c);g]_02024393 24/03/2020
CSXGRB KA0535149 98.925 hypotheticaa!;E)a:(s)tseizci:r;1 I;?thiZg]_OOO'IQS'IO 21/02/2020
CSXGKB Kéggf,fo 69.565 hypothetic?éfargtstia(i:r; I;?ect)iig]_OOO%?O’l 21/02/2020
CSXGRB Cﬁ@gﬂw 68.344 unnamed protzirr;ar:irggrﬁc]:t [Microthlaspi 18/01/2020
CEXSZ\B Cﬁg?%w 70.878 unnamed protzirr;apt)irg:rﬁ(]:t [Microthlaspi 18/01/2020
CSXGRB Cﬁﬁ‘gﬁw 70.815 unnamed prOtetirr:arl)i;Or]daLiCt [Arabidopsis 12/12/2019
CSXGKB WS_61922 70.921 unnamed prOtetirr:aﬁ)i;C:]daLiCt [Arabidopsis 12/11/2019
CF\I?XSKB W’;.81987 85.313 unnamed protein product [Arabis nemorensis] | 06/08/2019
CI?XGKB Wg.({l715 71.215 unnamed protein product [Arabis nemorensis] | 06/08/2019
T e | T2 e Feni S0 | ososa
C,—EXG;\B [\égggg%z 84,052 12S seed st[ocgggneeﬁrr]c;tzzﬁsgB precursor 05/05/2019
predl = AT narcaraodoonlOCIOTH | assaos
CRBXGZ\B NPB—41_Z18 84.096 cruciferin 2 [Arabidopsis thaliana] 14/02/2019
T |y | e i watong | 14022013
o || e sty o | 1022019
CSXGKB RII:;(??BZ 69.647 hypothetical protein Eriall?rgl]?A_F03764 [Brassica 13/09/2018
CEXSKB RII?3.7$>74 63.975 hypothetical protein E:Eﬁ;l?A_BOZ?N [Brassica 13/09/2018
CSXGRB )(()2728614 73.895 cruciferin Br;gl'ls Lijsg(i):l(z)rLrjnm)](3 [Eutrema 26/02/2018
CSXGZ\B )(()2722614 69.502 cruciferin Br;glll liJsg,;i)rf]oertrjnm)](’I [Eutrema 26/02/2018
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CI-‘TX[?]KB )22782614 84.701 0 128 seed storsaggu%ri(r)lts&rrln ?RB [Eutrema 26/02/2018
CSXGZ\B )2252?10 70.208 0 cruciferin Br;glll lzséti):]%rtrjnm)](Z [Eutrema 26/02/2018
CSXGRB );Zaggﬂg 71,619 0 128 seed sto[rgggsperl(l)atleri{:b(;m'l isoform X1 02/02/2018
CSXGKB )gizggﬁz 71.492 0 12S seed storager ngtlia;]n CRAT1 [Capsella 02/02/2018
CI-‘TX[?]KB )é|2§g?§12 71175 0 128 seed storager Lrj)tr)(;t"eg]n CRA1 [Capsella 02/02/2018
CSXGKB )(()Zéggﬁg 84.13 0 12S seed storagtrau%r;::]in CRB [Capsella 02/02/2018
el I R e e s
CI?XGKB )(()25223?17 69.309 0 cruciferin BnC2 [Brassica napus] 04/10/2017
CI-'\I?XGKB )62528.317 69.444 0 cruciferin [Brassica napus] 04/10/2017
CEXSZB éiggff 54219 | 6.49E-164 cruciferin CRU1-like [Brassica napus] 04/10/2017
CI-'\I?XGKB )g;agé_zf 69.345 0 cruciferin BnC1 [Brassica napus] 04/10/2017
CRU4.B ngfg 74.348 0 BnaA02g22500D [Brassica napus] 12/07/2017
CSXGRB ngﬂm 97.419 0 BnaC05g02160D [Brassica napus] 12/07/2017
RA | Coez | 73378 0 BnaA06g36310D [Brassica napus] 12/07/2017
R | CO¥35T | 54219 | 1.06E-163 BnaA01g08350D [Brassica napus] 12/07/2017
CEXSKB Cgﬁ&” 54741 | 5.04E-166 BnaC01g09900D [Brassica napus] 12/07/2017
CSXGRB 22238.218 84.967 0 128 seed st:;r;gtjg grj(t))tserl)n I;)rlz?a][Arabidopsis 11/05/2017
CSXGKB )g;gg?gls 70.64 0 12S seed st?;arg; p;rl:)lt)zi':r)l. |Cy$£;] [Arabidopsis 11/05/2017
R | aezo208 | 65361 0 Lp?ovt\gig léﬁﬂufﬁ%é%?&éﬁ? E?:ti P bsp. | 11/05/2017
CSXGZ\B )‘ﬁgg::of 71.93 0 PREDICTED: Eg:;:l?:as;(;:ia\g? protein CRA1 29/11/2016
T it | oewe | o | TSSO | sgryan
CSXGZ\B )g%glof 70.69 0 PREDICTEDl:ik’IeZ[SCZ?:SIizg);gt)ﬁ;rotein CRA1- 29/11/2016
CSXGRB )g;ég;of 79749 0 PREDICTEI:I)i:kQZ[E:rizcljinsatlosrgg\?aﬁ)rotein CRB- 20/11/2016
o oy | e | o | PREDCTD it seeddage o O | ot
T Sl | oo | o | PREDCTED e sgn e S| sy
CSXGKB )Zgg%gf 91435 0 PREDICTED: cru:;ft?\:ijls]CRU4 [Raphanus 04/10/2016
T gt | sea | ossees  PREDCTED S OOSE  guraan
CSXGZ\B )g:gg::gf 71,674 0 PREDICTIE[I%a;r#acri]fS:r;aEiir\llgg] isoform X1 04/10/2016
CSXGRB )g:gg;sf 73111 0 PREDICTIE[IIZ_\)’:acr:)r#ac:riIfS;ir;aEiir\llﬁg] isoform X2 04/10/2016
CSXGZ\B )g:ggégf 74.33 0 PREDICTIE[I%a;r#acri]fS:r;aEiir\llgg] isoform X3 04/10/2016
CI-'\I?XGKB ABg;]1434 69.528 0 cruciferin-like protein, partial [Brassica napus] | 26/07/2016
CI?XGKB CAG‘?‘,'O% 99.516 0 cruciferin cru4 subunit, partial [Brassica napus] | 26/07/2016
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CI-'\I?XGKB BA%?,]O% 70.021 cruciferin, partial [Brassica napus] 25/07/2016
R | 209% | 70711 CRU1 [Arabidopsis thaliana] 25/05/2016
RS s | ssass PREDICTED il CRUAIBaSS= | soaaots
eI
CSXGKB KFPé.21956 66.467 hypothetical FEX)rt:ti)rinSg?pLirl?g]AA7G1 51400 21/08/2014
CSXGKB KFE?{I 66 62.016 hypothetical fot:l;?sp;?;rl?aﬁAAeszgoo 21/08/2014
CSXGKB KF?1273 83.26 hypothetical rfxfg?sﬁrh;ﬁAMGOS%OO 21/08/2014
CI?XGKB AF8.31228 71.93 128 seed storage protein [Camelina sativa] 27/08/2012
CI-'\I?XGKB AF?.S,]ZZQ 71.586 128 seed storage protein [Camelina sativa] 27/08/2012
CI?XGKB AFC2).31229 71.93 128 seed storage protein [Camelina sativa] 27/08/2012
CSXGKB AA?&;Z?? 70.502 128 storage pr(itheailﬂa(rlgf'l [Arabidopsis 06/08/1990
S5 | BRSET [ e B EEEER R r?aFfB [Arabidopsis 06/08/1990
CI-'\I?XGKB AAQ%]ZQS 68.71 cruciferin precursor [Brassica napus] 15/03/1989
%T?iLZK %2?;816 75.723 unnamed protein product [Brassica rapa] 13/07/2021
%RRC,’?\LZ,’-\_ %’ggg? 97.683 unnamed protein product [Brassica rapa] 13/07/2021
%T?iLZK %A9287819 81.042 unnamed protein product [Brassica rapa] 13/07/2021
T | 81 | e At S ety | oz
T [ | e B E Y e R
%F;iLZA— K()AzggT 77.95 Squalene epoxidase [Arabidopsis suecical 13/07/2021
] e o - R
%RRC,’?\LZ,’-\_ Kégggsf 77.907 Squalene epoxidase [Arabidopsis suecical 12/07/2021
%ﬁi :\1 2A_ %385:3:'8 75.483 hypothetic?;g;o;iiggIt(:iéll&?jg:liéslf [Brassica 30/03/2021
%RRC; :\1 2A_ Koﬁgfz!]o 74.808 hypothetic?;g;o;iigslg It?ﬁag Jlggg]s [Brassica 30/03/2021
%ﬁi :\1 2A_ K;ﬁgﬁ 1 76.731 hypothetic?;g;o;iigg It?ﬁaglﬁgﬁg]z [Brassica 30/03/2021
| S oo
%T?iLZK 0/355.0116 99.807 unnamed protein product [Brassica napus] 05/03/2021
%RRC,’?\LZ,’-\_ Cégéﬂ% 75.869 unnamed protein product [Brassica napus] 05/03/2021
%T?iLZK Cp;gg_o,lss 96.935 unnamed protein product [Brassica napus] 05/03/2021
%RRC,’?\LZ,’-\_ C?ggiﬁ“ 79.769 unnamed protein product [Brassica napus] 05/03/2021
%ﬁi :\1 2A_ CAgE?_T? 77 593 unnamed proteai‘rrlepr)]rggau]ct [Arabidopsis 12/02/2021
%RRC; :\j 2A_ nggi{]? 75 769 unnamed proteailrrle?lr(())sd;]ct [Arabidopsis 12/02/2021
%ﬁi :\1 2A_ Kéfﬁo 78.835 hypotheticFlEI3 Par;);?gg 522252?4_029895 29/01/2021
%RRC; :\1 2A_ K],quggzlo 75 816 hypotheticFlEl3 rparé);?gz 552352?4_029896 20/01/2021
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%ﬁi :\1 2A_ K(S?QZT 7799 hypotheticFlEI3 g;);?gg 522222?4_019834 29/01/2021
%RRC; »’]\j 2A_ nggjg;g 74038 hypothetic?lEl3 rparé);?gz 552352?4_008622 20/01/2021
%RRCA; :\1 2A_ Kggggag 96.388 hypotheticFlEI3 g;);?gg 522222?4_091 557 28/01/2021
%RRC; »’]\j 2A_ KOA2€§214 90734 hypothetic?lEl3 rparé);?gz 522552?4_090961 28/01/2021
%T?iLQA_ %2728_113 74,304 squalene monooggtzr;]ase 1,1 [Brassica 10/12/2020
%RRC,’?\LZ,’-\_ égﬁgg?{l 76.731 squalene epoxidase 5-like [Brassica rapa]) 07/12/2020
%ﬁi :\1 2A_ );(38622?11 76.525 squalene epoxidas?at; ;s],oform X1 [Brassica 07/12/2020
%RRC;LZ/_\_ )égag(s)?{] 79 769 squalene epoxidas?aSp;s]oform X2 [Brassica 07/12/2020
%ﬁi :\1 2A_ );(38622%1 77 49 squalene mo?gtr);(ggggar:g a’I],’I isoform X3 07/12/2020
%RRC;LZ/_\_ )g;ggggz'] 75.385 squalene monooxygrggg]se 1,1-like [Brassica 07/12/2020
%ﬁi}'\fA— )2?522?11 76.062 squalene monooxygenase 1,1 [Brassica rapa] | 07/12/2020
%RRC;LZ/_\_ )22522?11 97 876 squalene mor[lanroaxSySg;g;la;:z;],Z isoform X1 07/12/2020
%F;g:\i_ 0651726- 100 1R§°/T.?L"a%Z”giﬁféiheaﬁnﬂZl%‘ix.ﬁgié’?si 02/12/2020
Short=SE 1,2
%RRC; :\1 2A_ K,gsgﬂgg 92 471 hypothetical protein 2?5;_049350027 [Sinapis 29/10/2020
%RRCA; :\1 2A_ K,Ail‘;?()197 73.654 hypothetical protein 2?5;_029430029 [Sinapis 22/10/2020
%RRC; :\1 2A_ K’?Zgﬂw 77 237 hypothetical protein 2?5;_029450030 [Sinapis 22/10/2020
%ﬁi :\1 2A_ K%gijl11g 74.808 hypothetical protein 2?2;_000130146 [Sinapis 22/10/2020
%RRC;LZ/_\_ [\(j)gzgg.’]; 98.842 squalene monoozggig]ase 1,2 [Brassica 10/10/2020
%ﬁi :\1 2A_ %222313 76.596 unnamed prOtetirr:aﬁ)i;OndaLiCt [Arabidopsis 11/09/2020
%RRC; »’]\j 2A_ (;2,2223;3 76.596 unnamed prOtetirr:arl)i;Or\daLiCt [Arabidopsis 11/09/2020
Pl e oy oS 9SS | 1y
%RRC; »’]\j 2A_ Kgl;?ﬂss 98.295 hypotheticaa!;E)a:(s)tseizci:r;1 I;?thigg]_OOOSMS'I 24/03/2020
%ﬁi :\1 2A_ Kg;;ﬁw 75.385 hypothetic?éfarggia(i:r; I;?ect)iig]_OOO’l 5658 24/03/2020
%RRC; »’]\j 2A_ K%ggim 75192 hypotheticaa!;E)a:(s)tseizci:r;1 Igr\;(gi(():g]_02033007 24/03/2020
%ﬁi :\1 2A_ Kgl;gigo 96.139 hypothetica[légtsag?(i:r; Igr\;(t)i(c);g]_020261 56 24/03/2020
%RRC; »’]\j 2A_ K@;gﬁ@@ 75 385 hypotheticaa!;E)a:(s)tseizci:r;1 I;?thiig]_OOOZBSSS 21/02/2020
%ﬁi :\1 2A_ KégiEYQ 75.337 hypothetica[légggia(i:r; I;?ect)izg]_00000426 21/02/2020
%RRC; »’]\j 2A_ K,g|;§5195 76.154 hypotheticaa!;E)a:(s)tseizci:r;1 I;?thiig]_OOO'IZ%S 21/02/2020
%T?iLQA_ ng;(:& 78.035 unnamed prOtZirr;aFt)irgS#](]:t [Microthlaspi 18/01/2020
%RRC; »’]\j 2A_ C%gﬁm 778 unnamed prOtetirr:arl)i;Or\daLiCt [Arabidopsis 12/12/2019
%ﬁi :\1 2A_ W?_6—|776 77 563 unnamed prOtetirr:aﬁ)i;OndaLiCt [Arabidopsis 12/11/2019
%IE(;"]\] 2A_ VY§.61776 778 unnamed prOtetirr:arl)i;Or\daLiCt [Arabidopsis 12/11/2019
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%ﬁikz,'-\_ W21 1740 73.694 unnamed protein product [Arabis nemorensis] | 06/08/2019
e | | e FAONAD(E) g doredoss G| 1oz
e FRONADL) Sl ordoieoss ey | 1quazong
%RRC;LZ/_\_ Nl:()21_?78 76.448 squalene monoot);l);gl]grrll:ie 6 [Arabidopsis 14/02/2019
%T?ik%—( V%gél_/s 72.621 unnamed protein product [Brassica rapa] 16/11/2018
%'EiLZA_ VE;(?:%ZS 80 unnamed protein product [Brassica rapa] 16/11/2018
%T?ik%—( V%g.1105 74.904 unnamed protein product [Brassica oleracea] | 16/11/2018
%RRC,’?\LZ,’-\_ Vgg_1114 75.096 unnamed protein product [Brassica rapal] 16/11/2018
%TQ%\EA_ V%'ﬁ” 75.869 unnamed protein product [Brassica oleracea] | 16/11/2018
%RRC,’?\LZ,’-\_ VI:;I('_S)I2183 74.857 unnamed protein product [Brassica oleracea] 16/11/2018
%ﬁi :\1 2A_ Rlaéf% 73.654 hypothetical protein EiaRAF;aI]?A_DOO655 [Brassica 13/09/2018
%RRC; :\1 2A_ RI 3?$74 76.923 hypothetical protein Eiall?rgl]?A_BOSBQS [Brassica 13/09/2018
%ﬁi :\1 2A_ )g:éggﬁg 78.42 squalene mogt;?:g;ﬁgisrﬁ 1,1 [Eutrema 26/02/2018
ERO1Z | X002 1 75337 squalene epoxidase 5 [Capsella rubella] | 02/02/2018
%TQ%\EA_ )33622622 74.903 squalene epoxidase 5 [Capsella rubella] 02/02/2018
%RRC;LZ/_\_ )‘(122215.316 97 683 squalene mon?gi(ggseig:sne;;é-]ﬁke isoform X1 04/10/2017
%ﬁi :\1 2A_ )giagl):: ?16 76.255 squalene mo[ré?g;(:igc):‘n::sul ] 1 isoform X1 04/10/2017
%RRC,’?\LZ,’-\_ §252;§16 76.062 squalene epoxidase 5-like [Brassica napus] 04/10/2017
%T?iLQA_ )g;ég:: ?16 75.385 squalene monooxyrgljaeg:;e 1,1-like [Brassica 04/10/2017
%RRC,’?\LZ,’-\_ )éggg;.s,]? 76.923 squalene epoxidase 5-like [Brassica napus] 04/10/2017
%ﬁi :\1 2A_ )(()ggg ; ?17 79.769 squalene ?g?;(;‘i?;e :;I';IEZ ]isoform X1 04/10/2017
%RRC; »’]\j 2A_ )(()Zgg; .317 79,576 squalene e[g?;(isds?ss r;sét)lt]ezs ]isoform X2 04/10/2017
%ﬁi :\1 2A_ )(()ggg; ?17 81.042 squalene ?g?;(;‘i?;e :;I';IEZ ]isoform X3 04/10/2017
%RRC;LZ/_\_ )226(5);.317 75915 squalene monooxyrgl]:rr)ljss]e 1,1-like [Brassica 04/10/2017
%T?iLQA_ 22723215 99035 squalene monooggtzr;]ase 1,2 [Brassica 04/10/2017
%RRC; :\1 2A_ );2732.218 77 132 squalene epO);iLcjjsSs; ?y[r,:::]bidopsis lyrata 11/05/2017
L rine o ety sz
o 1o e o ot
%T?iLQA_ );?52;014 75,676 PREDICTED: squalir;?i\tlaap;oxidase 5 [Camelina 29/11/2016
%RRC;LZ/_\_ )2?521014 77 071 PREDICTEI[Dé:rch]Léﬁlr?:zaeiir\)/oa)](idase 5-like 20/11/2016
%T?iLQA_ )5(-,278230—? 75385 PREDICTED: squalir;?i\tlaap;oxidase 5 [Camelina 29/11/2016
%RRC;LZ/_\_ )2278;014 76.062 PREDICTEI[Dé:rch]Léﬁlr?:zaeiir\)/oa)](idase 5-like 20/11/2016
%T?iLQA_ )éZ?g;of 76.493 PREDICTEI[DC:::r?]:ﬁIr?:;iRg](idase 5-like 29/11/2016
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%RRC;LZ/_\_ 225(5)1014 76.108 0 PREDICTEI[Dé:rch]Léﬁlr?:zaeiir\)/oa)](idase 5-like 20/11/2016
%T?iLQA_ )g;gggof 75.962 0 PREDICTED: squalir;?i\tlaap;oxidase 5 [Camelina 29/11/2016
Tovie oy | o | o | "oCEmmengniitie | ouars
EBRR%\:\]ZA_ )gZTg::Sf 76.879 0 PREDICTED{:;;;J:EI‘?E ;na?ir\llzg)](ygenase 1,1 04/10/2016
o | vosoa | 9228 | 0 | PREDICTED sabmnemonomeenese 12 | gurazn
RO |OM%TT | 7rare | o | saualnecpoudase lamologee artel | agj07101s
OB OASST | o | o | Dol SRTATSGES0 | pgogmng
o | ey | 229 | 0| gD s ot | asumaos
o | riayy | 7oam | o | PREDCTED saimene nonoousersse 1 | zsions
T G| e | o | PREDCTEDcamempoimesie | unman
o | Sy | 8| 0| PEIED smere noneonges | zsuazos
%ﬁi :\1 2A_ Eggﬁgg 74,806 0 hypothetical ?g)atzgleﬁ):\riggl_a\a’l 0003690mg 21/03/2015
%IE(;"]\] 2A_ KFP;.21355 74.038 0 hypothetical prot[ii?aﬁQLaITﬁﬁg]sM 881U000500 21/08/2014
%ﬁi :\1 2A_ KF};Q1769 75 0 hypothetical fot:l;?sp;?phsg]AASGM 6900 21/08/2014
%LREASNZA— ()2%(75;910 60 2.79E-60 unnamed protein product [Brassica rapa] 13/07/2021
%LRE\SNZK %%?ZS?IO 73.881 1.50E-56 unnamed protein product [Brassica rapa] 13/07/2021
%LREASNZ/-T Kz';?g(? 80 6.13E-86 Oleosin [Arabidopsis suecica] 13/07/2021
O | feaorot | 67.045 | 3.08E-59 Oleosin [Arabidopsis suecical 12/07/2021
%LREASN2A_ Kg%g;Sf 81915 2 37E-87 Oleosin [Arabidor;sri: rf(r)l:g]ana X Arabidopsis 12/07/2021
%LRE\SNZK K3A£17516 82.447 7.43E-89 Oleosin [Arabidopsis suecica] 12/07/2021
%LREASN2A_ KQ?;S: 59.236 1 33E-57 Oleosin [Arabidor;sri: rf(r)l:g]ana X Arabidopsis 12/07/2021
O | ooT%8 | 57505 | 8.32E65 Oleosin [Arabidopsis suecical 12/07/2021
Qo2 | QUYT23 | 53254 | 4.58E50 oleosin [Anacardium occidentale] 12/05/2021
%LRE\SNZK K/@ggﬁ 1 86.559 1.57E-92 hypothetic?;g;o;iigg It?ﬁaglﬁggii]s [Brassica 30/03/2021
%LREASNZA— C'?Z;.s,]sg 77.5 3.03E-50 unnamed protein product [Brassica napus] 05/03/2021
%LRE\SNZK C@ggilee 59.487 6.83E-60 unnamed protein product [Brassica napus] 05/03/2021
%LREASNZA_ C,§‘E12.9165 58599 3 36E-56 unnamed proteailrrler:lrgsd:]ct [Arabidopsis 12/02/2021
%LRE\SNZ/_( CAgggam 67.045 6.90E-59 unnamed proteai‘rrlepr)]ré):au]ct [Arabidopsis 12/02/2021
%LREASNQA_ Ks,;gggr 91.772 0 45E-86 hypothetic?ég;);?;z 522552?4_061 362 29/01/2021
%LRE\SNZK Kspégggr 90.244 4.49E-86 hypothetic?ég;);?gg 522222?4_061364 29/01/2021
%LREASNQA_ KGS;:,:]O 83.871 7 01E-89 hypothetic?érpar;);?;z 552352?4_030149 20/01/2021
e [ M0 | roras | ysseey || MSlien SeSiS W00 | pynuzon
%LREASNQA_ ;(622223:]1 93.158 2 93E-104 hypothetic?lEl3 rparé);?gz 552352?4_019444 20/01/2021
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%LRE\SNZK ),(lligg?? 100 6.37E-132 oleosin S2-2 [Brassica rapal] 07/12/2020
Oz | AP-0991 | s0.184 | 6.45E-59 oleosin 21.2 kDa [Brassica rapal] 07/12/2020
O | seaoot | 87.007 | 2.72E-93 oleosin $2-2 [Brassica rapal 07/12/2020
%LRE&ZK )4(12682%1 74627 | 2.38E-57 oleosin 21.2 kDa [Brassica rapal 07/12/2020
et [ | sz | nemesn | POVl HIOSIOTS | sz
%LREASN2A_ K%I:gf)fg 90.206 1 45E-100 hypothetical protein 2?5;_216950006 [Sinapis 29/10/2020
%LRE\SNZK Kggg.of’l 61.856 6.69E-63 hypothetical protein 2?:;_165130001 [Sinapis 22/10/2020
%LREASNZA_ K,ZZSIOIS 6178 3 85E-62 hypothetical protein l\;(lit?aS]_'l 093s0001 [Sinapis 22/10/2020
%LRE\SNZK Kﬁgi_ofs 83.77 1.18E-97 hypothetical protein 2?2;_054330014 [Sinapis 22/10/2020
%LREASNZA_ Kﬁgg%% 79.528 4.06E-57 hypothetical protein l\;(lit?aS]_OSOSSOOSQ [Sinapis 22/10/2020
%LRE\SNZK Kgngg 59.487 1.14E-56 hypothetic?éfarggia(i:r; Igr\;(t)i(c);g]_02060986 24/03/2020
%LREASNZA_ Kg;?igg 60 1 19E-58 hypotheticaa!;E)a:(s)tseizci:r;1 I;?thiig]_OOMSSQO 24/03/2020
%LRE\SNZK Kgg;fil56 59.677 5 89E-58 hypothetica[légtsag?(i:r; I;fect)iig]_OOO’l 6176 24/03/2020
%LREASNQA_ Kggiigo 75 373 1 61E-58 hypotheticaa!;E)a:(s)tseizci:r;1 Igr\;(gi(():g]_02033714 24/03/2020
%LRE\SNZK KA02§5138 97 872 1.81E-129 hypothetic?éfarggia(i:r; I;?ect)iig]_OOO’l 8699 21/02/2020
%LREASNQA_ K,g|:‘215164 91.743 4.43E-66 hypotheticaa!;E)a:(s)tseizci:r;1 I;?thiZg]_OOO'IMOZ 21/02/2020
%LRE\SNZK Kg;gftlgg 82 447 1.05E-89 hypothetica[légtsag?(i:r; Efect)i(zg]_oom 1720 21/02/2020
Oz | WP Te2 | 63.846 | 3.99E-50 hypothetical protein [Escherichia coli] 21/02/2020
%LRIZSNZA_ ngg.(zl46 80.412 1.74E-84 unnamed protzirr;apt)irg:rﬁ(]:t [Microthlaspi 18/01/2020
%LREASNQA_ Cgﬁ‘;ﬂss 56.281 1 59E-58 unnamed protzirr;ar:irggrﬁc]:t [Microthlaspi 18/01/2020
%LRE\SNZK ¥\8/2P§;§’71 100 1.47E-84 hypothetical protein, partial [Dickeya zeae] 21/12/2019
%LRE&ZK "(‘)';Zggjf 50.487 | 2.94E-57 oleosin 21.2 kDa-like [Brassica napus] 27/11/2019
OLESZ_ %2682.113 50.162 | 1.10E-57 oleosin 21.2 kDa-like [Brassica napus] 27/11/2019
%LRE&ZK "é%gg_? 73.881 1.99E-56 oleosin 21.2 kDa-like [Brassica napus] 27/11/2019
%LRiS[\fK "(‘)'2522_113 58.854 | 1.07E-59 oleosin 21.2 kDa-like [Brassica napus] 27/11/2019
%LREASNQA_ K@gz{]?g 52 326 2 80E-50 hypothetical protreriir;rEaS;ll;lr?a?_O%QO [Mikania 28/10/2019
%LRE\SNZK Kﬁggqlm 55.944 2 09E-51 hypothetical protei?alr-']:izzé]_007378 [Carpinus 28/10/2019
%LREASNZA_ TXC55.£'3]47O 55215 8 61E-52 hypothetical prgtaerilgtl)iigr\l/SBGZ]_O'IQQB'l [Acer 19/08/2019
%LRE\SNZK Wg.({l424 77.128 3.52E-85 | unnamed protein product [Arabis nemorensis] | 06/08/2019
%LREASNZA— vvg.o1937 65.426 8.13E-62 unnamed protein product [Arabis nemorensis] | 06/08/2019
%LRE\SNZK );252?17 52632 | 1.01E-53 P24 oleosin-like [Prosopis alba] 24/04/2019
Oz | DP0013 | 79474 | 202685 oleosin 4 [Arabidopsis thaliana] 14/02/2019
O | 51208 | 57602 | 9.05E-55 | Oleosin family protein [Arabidopsis thaliana] | 14/0212019
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Oz | NP1988 | 64674 | 3.47E861 oleosin 2 [Arabidopsis thaliana] 14/02/2019
OLES2. )é'ggggf‘f 54.857 | 9.37E-49 P24 oleosin-like [Cicer arietinum] 14/12/2018
%LREASNZA— VI:;I;2163 81.915 5.41E-89 unnamed protein product [Brassica oleracea] | 16/11/2018
%LRE\SNZK V%I;él’IG 77.311 3.17E-53 unnamed protein product [Brassica oleracea] | 16/11/2018
%LREASNZA_ RII:;(??SQ 74 627 2 12E-57 hypothetical protein Eiml]?A_DO'IOM [Brassica 13/09/2018
O | AVI%8T | 50209 | 6.22E-50 oleosin 17.5 kDa protein [Paeonia osti] | 04/03/2018
Oz | XP 0004 | 60847 | 7.08E58 oleosin 21.2 kDa [Eutrema salsugineum] | 26/02/2018
%LRE\SNZK )g;gggef 54.14 1.50E-51 oleosin S1-2 [Eutrema salsugineum] 26/02/2018
Qo | X001 | 5528 | 1.48E-50 oleosin 18.2 kDa [Morus notabilis] 26/02/2018
%LRE\SNZK )(()352?10 86.702 4.26E-85 oleosin S2-2 [Eutrema salsugineum] 26/02/2018
Qo | X002 | 63212 | 147E87 oleosin 21.2 kDa [Capsella rubella] 02/02/2018
O | oiooal | 79474 | 4.99E-86 oleosin 20.3 kDa [Capsella rubelia] 02/02/2018
Oz | #0230 | 54023 | 187E55 oleosin 5 [Capsella rubella] 02/02/2018
%LRE\SNZK PH:.;?” 49.704 1.06E-48 Oleosin [Capsicum baccatum] 27/10/2017
%LRE&ZK TS0 | 81915 | 6.11E89 oleosin S2-2-like [Brassica napus] 04/10/2017
%LRE\SNZK )%581?17 88.889 2.11E-68 oleosin S2-2-like [Brassica napus] 04/10/2017
Oz | XP0225 | 3511 | 3.726-105 oleosin S2-2-like [Brassica napus] 04/10/2017
O | Coxt1® | 63243 | 2.64E-60 BnaC06g12930D [Brassica napus] 12107/2017
OS2, | ChYoDT 775 1.60E-50 BnaC04g32530D [Brassica napus] 12/07/2017
%LRiiZK );27%918 64.13 8.33E-59 oleosin 21.2 kDa [ﬁ;;lrfaliiad]opsis lyrata subsp. 11/05/2017
%LREASN2A_ )5(325%918 81915 5 95E-88 oleosin 20.3 kDa [/i\yrfat;iaclj]opsis lyrata subsp. 11/05/2017
s | oraual8 | 58599 | 4.05E56 | oleosin 5 [Arabidopsis lyrata subsp. lyrata] | 11/05/2017
%LREASNQA_ )22521014 78.534 > 19g.85 | PREDICTED: oleosisnaﬁeé? kDa-like [Camelina | ,o,44/9016
s | Seooat | 57325 | 4.62E-54 |  PREDICTED: oleosin 5 [Camelina sativa] | 29/11/2016
%LREASNQA_ )ézgggof 65.946 3 11E-61 PREDICTED: ole(;zitrilviil .2 kDa [Camelina 20/11/2016
%LRE%ZK 225815914 54.023 3.68E-54 | PREDICTED: oleosin 5-like [Camelina sativa] | 29/11/2016
%LREASN2A_ )(()2731915 79,581 2 37E-86 PREDICTED: ole(;zitrilvi(]).S kDa [Camelina 20/11/2016
%LRiSNQA_ )2223;915 78.01 3 62E-85 PREDICTED: oleosi:aﬁsé? kDa-like [Camelina 29/11/2016
Oz | AT50105 | 54217 | 3.70E55 | PREDICTED: oleosin 5 [Tarenaya hassleriana] | 18/11/2016
%LRE\SNZK )22521915 63.975 3.97E-53 PREDICTED: oler?:;r;é’rlifnlgl])a-like [Tarenaya 18/11/2016
Oooa. | X018t | 86559 | 1.76E-94 | PREDICTED: oleosin S2-2 [Raphanus sativus] | 04/10/2016
O | =it | 94681 | 4.35E-109 | PREDICTED: oleosin S2-2 [Raphanus sativus] | 04/10/2016
%LREASNQA_ )((325(5)23814 80.469 6.42E-60 PREDICTED: oleosisr;tZi\;lL.é]kDa-like [Raphanus 04/10/2016
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%LREASNQA_ )g;gggsf 79 688 1 40E-59 PREDICTED: olec;:‘itrilvﬁl].Z kDa [Raphanus 04/10/2016
%LRI,EASNZK EFI;é]843 58.228 3 86E-56 glycine-rich protein k;\rraatt;i]dopsis lyrata subsp. 25/07/2016
Oz | OAF017 | g7.05 | 9.50E70 OLEO4 [Arabidopsis thaliana] 25/05/2016
%LRI,EASNZK )22725.316 97 34 8.42E-129 PREDICTED: olsgiirglifégé;rassica oleracea 25/08/2015
%LREASNZA_ )225(1)1 f316 81915 1.39E-88 PREDICTED: olsgiir; IEFZa-ge[aE‘B]rassica oleracea 25/08/2015
BRANA | sfozar | 76119 | 13888 | TN e ooracea] | 2510812015
%LREASNQA_ Esggj%lge 87.209 1.07E-83 hypothetic[aEI L|j:>trrc(;tr(ra]iar‘1 SIEalIJS'IL'EiAr\]_e\L'I r2]005366mg 23/03/2015
%LRI,EASNZK KFP;.3131 0 60.309 6.84E-56 hypothetical FE,rAOrt:g)?s':\?pLiEE]AA6G331 800 21/08/2014
%LREASNQA_ KF§?1367 78.378 1 50E-84 hypothetical pEerrtaeli)rilSA;?F;rl?a_]AASGO45600 21/08/2014
%LRI,EASNZK KFP;.31367 76.63 4. 57E-78 hypothetical FE,rAOrt:ti)?s':\?pLiEg]AASGMSYOO 21/08/2014
O | ASS0% | g7.007 | 1.32E-93 oleosin S2-1 [Brassica napus] 18/03/2013
%LRiSNZA_ A%g_s']n 55.901 4.66E-51 oleosin H-is:\l;(l)krGrPOt[g;c;‘ugs] pumila var. 28/05/2008
Qo | AMMOS0 | 78421 | 1.00E83 oleosin isoform [Arabidopsis thaliana] 27/01/2006
Oz | CA2G30T | 79474 | 297E85 oleosin type4 [Arabidopsis thaliana] 03/10/1996
Oz | CARB302 | 1979 | 1.17E-60 oleosin type2 [Arabidopsis thaliana] 06/12/1995

4. Conclusions and summary

The presence of cruciferin and napin proteins was confirmed on a peptide level in all
Raptein™30 samples. The samples may have contained very little, if any, of the intact
protein but a relatively complex set of proteoforms was observed. Both cruciferin and
napin do exist as several proteoforms [1, 2]. Raptein™30 does not solubilize to salt buffer,

but is solubilized with strong denaturant (8 M urea).

The sequence searches with FARRP allergen protein database version 21 provided
several hits characterizing the possible allergenic effects of the proteins found in
Raptein™30. The full-length FASTA search results should we be interpreted with > 35 %
as the minimum identity threshold to an allergenic protein to infer any indication of
possible allergenic cross-reactivity, although typically a minimum of > 50 % sequence
identity may be required for a reliable allergenic indication. Likewise, the sequence
similarity found in 80-mer FASTA searches may need to be interpreted in combination
with the full-length FASTA searches. The BLASTP searches against the NCBI protein

database found 467 sequences homologous to the query sequences, but did not include
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any new allergenic proteins apart from ten that were already found during the FARRP
database searches.

The Raptein™30 proteins did not match any peptides using the word search against the
CD peptide dataset, which the primary tool to indicate elicitation of CD search. Likewise,
the full-length FASTA search against the CD protein dataset also did not indicate high
sequence similarity with the Raptein™90 proteins with the criteria of E-value < 10-"® and
identity > 45 %. This result indicates that the Raptein™30 proteins are unlikely to elicit
CD.
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Appendix 5

GMP+ certificate

of the rapeseed press cake supplier



Prozess

ZERTIFIKAT

Die Zertifizierungsstelle

AGRIZERT Zertifizierungs GmbH
Siebenmorgenweg 6-8
53229 Bonn

(akkreditiert nach DIN EN 17065
GMP+ International Reg.-Nr.: C1000033)

bestétigt, dass berechtigterweise davon auszugehenist, dass die Prozesse
der Herstellung von Einzelfuttermitteln

beim Teilnehmer

Teutoburger Olmiihle GmbH
Gutenbergstralle 16a
49479 Ibbenbiiren

den zutreffenden Anforderungen und Voraussetzungen aus dem Standard

GMP+ B2
Herstellung von Futtermittelinhaltsstoffen

des GMP+ FC scheme (basierend auf GMP+ C6) der GMP+ International
(www.gmpplus.org) entsprechen.

Zertifikat-Registrier-Nr.: GMPAGZ0550
Zertifikatsglltigkeit: 01.12.2020 —30.11.2023
GMP+ International Reg.-Nr.: GMP027298

Bonn, 24.11.2020
Zertitizierungsstelle

Vo
AGRIZERT
Neat?®

( DAKKS

Deutsche
Akkreditierungsstelle
D-ZE-16087-01-00

DiesesZertifikatist Eigentum der Zertifizierungsstelle und muss a uf Nachfrage zuriickgegeben werden.


www.gmpplus.org

BUREAU VERITAS

Certification

Process Certificate
Awarded to

Grupa Wilmar Marek Wilczynski S.K.A.

Al. Niepodlegtosci 2E 55-020 Zérawina, Poland
Registration-code: GMP052235

Bureau Veritas Inspection and Certification The Netherlands B.V. declares that there is justifiable
confidence that Grupa Wilmar Marek Wilczyriski S.K.A. meets the applicable requirements and
conditions for Production of feed materials GMO Controlled. Therefore Grupa Wilmar Marek
Wilczynriski S.K.A. is certified for the standard(s) GMP+ MI105 GMO Controlied, of the GMP+ FC
scheme (based on GMP+ C6) of GMP+ International.

Standard(s)

GMP+ MI105 GMO Controlied

GMO Controlled

Original cycle start date: 18 February 2020
Certification / Recertification cycle start date: 18 February 2020

Subject to the continued satisfactory operation of the organization's Feed Responsibility
Assurance, this certificate is valid until: 17 February 2023

Certificate No. NL022094 Version: 01 Revision date: 18 February 2020

Sebastiaan ter Horst
Director Certification
Issuing office:  Bureau Veritas Inspection & Certification The Netherlands BV

Computecweg 2, 3821 AB Amersfoort, The Netherlands
Bureau Vearas Inspection and Ceetiication The Nethedands BV 1s registeced under C1080020
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Use of canola concentrate as a functional ingredient

as extender in sausage meat product



Use of canola concentrate as a functional ingredient as extender in
sausage meat product

Objectives

The objectives of this study were to evaluate the quality characteristics of
sausages containing 2% Raptein™ 30 canola concentrate as a partial replacement
of soy protein concentrate in a sausage link product.

Materials and Methods

Boston Butts-1/4” grind and mechanically separated turkey 18% fat were
obtained from Von Hansen’s Meats, Minneapolis, MN. Soy protein concentrate
was obtained from DuPont, Wilmington, DE. Raptein™ 30 was provided by
Napiferyn Biotech, Lodz, Poland. Raptein™ 30 is a canola concentrate product
with a composition of 40.5% total protein and 55.9% total fiber. Two treatments
were formulated shown in Table 1. One control treatment using soy protein
concentrate and 1 test treatment using canola concentrate.

Sausages were formulated with 3.5% soy protein concentrate as meat extender
ingredient as the control and 1.5% soy protein concentrate and 2.0% canola

concentrate.

Table 1. Sausage Link Formulation

Control Test

Boston Butts-1/4” grind 42.50% 42.50%
Mechanically Separated
Turkew-15% ‘;at P 42.50% 42.50%
Soy Protein Concentrate 3.50% 1.50%
Canola Concentrate 0.0% 2.00%
Salt 1.50% 1.50%
Water 10.00% 10.00%

Total 100.00% 100.00%




Evaluations

Cooked yield

For each individual treatment, product cooked yield was calculated by dividing
the chilled product weight 24h by the uncooked product weight (cooked product
weight/uncooked product weight x 100). Cooked yield, therefore, represented
product weight losses that occurred primarily during thermal processing and
chilling. Comparison yields are shown in Chart 1 and individual yield values for
control and test product are shown in Tables 2 and 3, respectively.

Texture Analysis

Texture analysis was conducted using Stable Microsystems TA.TX.plus texture
analyzer measuring. Texture analysis comparison data are shown in Chart 2 and
individual texture values for control and test and shown in Table 4.

Results and Discussion

Chart 1. Cook Yield

Cook Yield of Sausages Cooked

91.30%

91.22%

91.20%

91.10%

91.00%

90.90%

90.81%

90.80%

90.70%

90.60%

H Control m Test



No significant difference was observed between the soy control compared to the
canola concentrate test sausages for cooked yield.

Table 2. Control Yields

Control Pre-cook weight g Post cook weight g % yield
Test 1 273.4 239.00 87.42%
Test 2 277.20 255.30 92.10%
Test 3 263.40 241.20 91.57%
Test 4 272.8 251.4 92.16%

AVG 90.81%

Table 3. Test Yields

Cor(\::::tlraate Pre-cook weight g Post cook weightg | % yield
Test 1 264.4 238.8 90.32%
Test 2 261.7 239.1 91.36%
Test 3 258.2 236.3 91.52%
Test 4 264.4 242.4 91.68%

AVG 91.22%

Chart 2. Texture Analysis

Firmness of Sausages
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Table 4. Texture Analysis

Control Test
#1 878.106 745.692
#2 818.139 809.532
#3 671.709 1058.69
#4 832.3 902.738
#5 859.086 925.798
#H6 - 861.959
Average 814.51 861.36

Sausages formulated with canola concentrate had a trend toward higher cooked
yield (non-significant) compared to the control.

Figure 1. Pre-formed blend

D m

The pre-formed canola concentrate test samples appeared slightly more dark and
brown in color than the soy control.



Figure 2. Formed and Cooked Product

The canola concentrate test product had more structure and appeared dryer on
the surface than the control. Small particulates of canola concentrate were visible
on the surface.

Conclusions

The canola concentrate performed very similar to soy protein concentrate. Post-
cook yield averages were between 90.8%-91.2% for both variables with no
significant difference. Texture analysis shows firmness is similar for the canola
concentrate samples compared to the soy control. The canola concentrate
sausages were slightly dryer than the soy protein concentrate control. No major
off notes or flavors were detected in the canola concentrate sausages. There were
no significant differences between the test and control sausages in terms of
flavor.



GRAS NOTICE OF

CANOLA CONCENTRATE (RAPESEED CONCENTRATE)

Appendix 7

Protein separation by SDS PAGE



NONANCFARK
d . Laboratory Industrial Biotechnology Attachment no 1 for P-12 version 4
93-465 Lodz, 114/116 Dubois Str. o:B21 /20/ 159 A

e-mail: biuro@bionanopark.pl

REPORT
Sample Description of the study
1.1. Company name 2.1. Type of the study (tittle):
Napiferyn BioTech sp. z 0.0. Protein separation by SDS PAGE

1.2. Name of the sample

R-03#35, 1 mg/ml, koncentrat btonnikowo-biatkowy - B21/20/001
R-06#60, 1 mg/ml, koncentrat btonnikowo-biatkowy - B21/20/002
R-09#41, 1 mg/ml, koncentrat btonnikowo-biatkowy - B21/20/003
R-13#60, 1 mg/ml, koncentrat btonnikowo-biatkowy - B21/20/004
R-15#66, 1 mg/ml, koncentrat btonnikowo-biatkowy - B21/20/005
R-08#64, 1 mg/ml, koncentrat btonnikowo-biatkowy - B21/20/006
R-03#57, 1 mg/ml, izolat biatkowy - B21/20/007
R-06#35, 1 mg/ml, izolat biatkowy - B21/20/008
R-08#57, 1 mg/ml, izolat biatkowy - B21/20/009
R-12#52, 1 mg/ml, izolat biatkowy - B21/20/010
R-15#59, 1 mg/ml, izolat biatkowy - B21/20/011

1.3. Sample delivery date: 2.2. Constructor of research: (name and surname) 2.3. Experimental completion date:
2021-09-13 Martyna Leszczewicz, Natalia Broncel 2021-09-28
RESULTS

3.1.Description

Protein electrophoresis in polyacrylamide gel under denaturing conditions (SDS-PAGE) was performed according to the Laemmli method (Laemmli U. Cleavage of structural proteins during the assembly of
the head of bacteriophage T4. Nature 227, 680—685 (1970). http://doi.org/10.1038/227680a0). The analysis was carried out in a 20% polyacrylamide gel. Samples separations were performed under
reducing (with B-mercaptoethanol, BME) and non-reducing conditions (without BME). The molecular weight (MW) of proteins were estimated based on molecular weight markers (11-245 kDa).

3.2. Results

The SDS-PAGE analysis of proteins isolates and concentrates were performed according to the method developed in Industrial Biotechnology Laboratory. The results are presented in Figures 1-2 and Table
1-2.
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Figure 1 SDS-PAGE of protein-fibre concentrates in A - non-reducing and B - reducing conditions; 1 - molecular weight marker, 2 - bovine serum albumin standard 1 pg, 3 - R-03#35, 4 - R-06#60, 5 - R-09#41,
6 - R-13#60, 7 - R-15#66, 8 - R-08#64
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Table 1 Molecular weight, banding range, number of protein bands and the total number of bands in protein-fibre concentrates

Non-reducing conditions Reducing conditions

| i -

3 | 4 5 6 7 8 3 4 5 6 7 8
No. of protein bands

<11 3 3 3 3 3 3 2 2 2 2 2 2
11-17 if ol 1 3 1 1, nd 1 h 8 nd . 1
17-20 2 2 2 2 2 2 4 3 3 3 2 3
20-25 2 ! 1 nd nd i | 3 2 2 nd nd 2
25-35 i nd nd nd nd nd 1 nd nd nd nd nd
35-48 2 2 3 2 2 2 3 2 3
48-63 nd nd nd nd nd nd 3 1 3 1
63-245 nd nd nd nd nd nd nd nd nd nd nd nd
>245 1 1 1 1 % 1 1 3 1 1 1 1
Total bands 12 10 11 9 9 10 17 12 12 9 12 13

nd — not detected

The protein profiles of concentrates are similar in reducing and non-reducing conditions. In non-reducing conditions, we observed from 9 to 12 bands (Fig. 1 A). Their molecular weight has been estimated
and detailed in Table 1. However, the highest intensity in each sample was showed by a protein of approximately 17 kDa. In reducing conditions, every sample contained from 9 to 17 different proteins
(Fig. 1B, Table 1). The most intensive bands were observed for proteins with molecular weight around 17 kDa and lower than 11 kDa. The samples columns in both SDS-PAGE results contain intensive
bands at the beginning of the separation gel (> 245 kDa). This phenomenon might be the result of the migration of fibre-bound protein which is too large and not sufficiently charged to migrate freely in
the gel.
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Figure 2 SDS-PAGE of protein isolates in A - non-reducing and B - reducing conditions; 1 - molecular weight marker, 2 - bovine serum albumin standard 1 pg, 3 - R-03#57, 4 - R-06#35, 5 - R-08#57, 6 - R-
12#52, 7 - R-15#59

Bionanopark Ltd. P.(+48) 42280 76 76 Tax Id. No. 7251870050 REGON No. 473214329
114/116 Dubois Str., F.(+48) 42 684 50 00 The District Court for Lodz-Downtown, XX Department of KRS
93-465 Lodz, Poland biuro@bionanopark.pl KRS No. 0000187053 Share capital 53 559 000zt

www.bionanopark.pl Page 4/5



HONAINCFARK

Laboratory Industrial Biotechnology

93-465 Lodz, 114/116 Dubois Str.

e-mail: biuro@bionanopark.pl

Attachment no 1 for P-12 version 4

0:B21/20/159A

Table 2 Molecular weight, banding range, number of protein bands and the total number of bands in protein isolates

Non-reducing conditions Reducing conditions
Molecular weight -

range [kDa]g Ling e

3 4 | 5 | 6 7 3 4 5 | 6 | 7
No. of protein bands

<11 nd nd nd nd nd 2 nd Z 2 7]
11-17 i nd 1 1 4. 1 1 1 1 nd
17-20 2 2 2 2 2 4 4 4 3 3
20-25 1 1 i i 1 il nd nd i 1 1,
25-35 3 g 3 3 3 3 3 2 o)
35-48 1 1 1 1 1 nd nd nd nd
48-63 1 2 2 2 1 nd 1 nd nd nd
63-75 1 1 1 i 1 nd nd nd nd 1
75-100 nd nd nd nd nd nd nd nd nd nd
100-135 1 1 1 1 1 nd nd nd nd nd
135-180 nd nd nd nd nd nd nd nd nd nd
180-245 1 1. 1 1 1 nd nd nd nd nd
Total bands 12 12 13 13 12 10 10 11 10 10

nd — not detected
The profiles of proteins found in isolates, obtained in reducing and non-reducing conditions, presented slightly different characteristics. In non-reducing conditions in each line, we observed 12 or 13 bands

(Fig. 2 A). In most cases, there were 4 major bands with the highest intensities that corresponded to proteins with molecular weight in the range of 11-17, 17-20, 25-35 and 48-63 kDa. Line 4 showed a lack
of proteins smaller than 17 kDa. In the presence of a reducing agent, in each sample, we detected from 10 to 11 proteins (Fig. 2B, Table 2). The most intensive bands were observed in the range of 17-20
and 25-35 kDa. Additionally, in lines 3, 5, 6 and 7 fractions below 11 kDa were presented.
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GRAS Notice (GRN) 1122 Appendix 8 Consensus Statement

Consensus Statement Concerning the Generally Recognized as Safe
(GRAS) Status of the Proposed Uses of NapiFeryn’s Canola
Concentrate (Rapeseed Concentrate) (Raptein™30)

22 November 2021

INTRODUCTION

Bioresco, at the request of NapiFeryn BioTech, convened an expert panel of independent scientists
qualified by their scientific training and national and international experience in evaluating the safety of
food ingredients, to conduct a critical and comprehensive evaluation of the publicly available data and
information on Raptein™30 and other Canola proteins. The charge to this panel of experts (“GRAS Panel”)
was to determine whether Raptein™30 would be GRAS under the proposed conditions of use as a food
ingredient (protein and fiber source). The GRAS Panel consisted of the below-signed qualified scientific
experts: Joseph F. Borzelleca, Ph.D., Robert J. Nicolosi, Ph.D. and Michael W. Pariza, Ph.D.

The GRAS Panel, independently and collectively, critically evaluated a comprehensive package of publicly
available scientific information compiled and summarized by Bioresco and submitted to the GRAS Panel
as GRAS Notice, “Canola Concentrate (Rapeseed Concentrate) for Use as an Ingredient in Human Food”.
The information contained therein was summarized by Bioresco following its comprehensive search of
the scientific literature through September 2021. The GRAS Panel also evaluated other information
deemed appropriate or necessary. The information evaluated by the GRAS Panel included history of use
and regulatory status of Raptein™30, the method of manufacture and product specifications including
stability, intended levels of use and estimated consumption, specified food products, consumption
estimates from all intended uses, safety data, and comprehensive literature review of Raptein™30 and
related approved ingredients.

Following independent critical evaluation of such data and information and following a teleconference
(22 November 2021), the GRAS Panel unanimously concluded that under the conditions of intended use
as a food ingredient (protein and fiber source) Raptein™30 meeting appropriate food-grade specifications
and manufactured consistent with current Good Manufacturing Practice (cGMP), is GRAS based on
scientific procedures.

SOURCE, PROCESSING AND SPECIFICATIONS

The raw material for production of Raptein™30 canola concentrate (rapeseed concentrate) is the press
cake which is a by-product of oil production from the seeds of Brassica species: Brassica napa, Brassica
juncea and Brassica rapa.

Raptein™30 is prepared by aqueous and solvent extraction of cold-pressed rapeseed cake (Brassica napa
and/or Brassica juncea and/or Brassica rapa) that remains from the production of Canola oil. Residual
slurry after extraction is subjected to a solid-liquid separation step followed by solvent wash and drying.
The canola concentrate, Raptein™30, is mainly composed of protein (30-45% dry matter) and dietary fiber
(40-70% dry matter).



Raptein™30 contains on average 62.4 % dry matter of total dietary fiber (TDF), 58.9 % dry matter of
insoluble dietary fiber (IDF) and approximately 3.5 % dry matter of soluble dietary fiber (SDF).

The fiber content is further characterized as: neutral detergent fiber (36.0 % dry matter), acid detergent
fiber (24.6 % dry matter), acid detergent lignin (4.2 % dry matter). Batch analyses confirm the production
of a product that meets the established food grade specifications. All processing aids are approved for
their specific use. The product is stable under the recommended storage conditions.

ESTIMATED DAILY INTAKES BASED ON PROPOSED USES

Raptein™30 will be used as a substitute for other approved protein sources, and as a fiber source and for
functional purposes. Daily protein intake should not be increased. The fiber intake will not be increased
significantly.

SAFETY ASSESSMENT

Since the use of Canola proteins as food ingredients has already been approved by the US FDA (e.g., GRAS
Notice 000683, 2011) and since the Canola proteins in Raptein™30 are chemically similar to other
approved Canola proteins, an extensive discussion is not necessary.

Canola proteins have a long history of safe ingestion which supports their use as a dietary protein. There
are no data on the ingestion of fiber from Canola but the intake from Raptein™30 is unlikely to increase
fiber intake significantly (the dietary intake is generally lower than the amount recommended by health
authorities).



CONCLUSION

We, the undersigned members of the GRAS Panel, have independently and collectively, critically
evaluated the information in the GRAS Notice presented by Bioresco. We unanimously conclude that
the proposed use as a source of protein and fiber of Raptein™30 , produced consistent with cGMP and
meeting appropriate food-grade specifications as presented in the GRAS Notice, is safe.

We unanimously conclude that the proposed use of Raptein™30 as a source of protein and fiber,
produced consistent with cGMP and meeting appropriate food-grade specifications presented in the

GRAS Notice, is GRAS based on scientific procedures.

It is our professional opinion that other qualified experts would also concur with these conclusions.

25 November 2021

pg#sepht. Borzelleca, Po.

Emeritus Professor, Pharmacology & Toxicology
School of Medicine

Virginia Commonwealth University

Richmond, VA

24 November 2021

Michael W. Pariza, Ph.D.

Professor Emeritus, Food Science

Director Emeritus, Food Research Institute
University of Wisconsin-Madison
Madison, WI

24 November 2021

Robert 1. Nicolosi, Ph.D.

Professor Emeritus of Clinical Laboratory and Nutritional Sciences
University of Massachusetts-Lowell

Lowell, MA
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