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SUMMARY 

MS8 x RF3 Brassica napus (B. napus) is a stacked trait product generated through conventional 
breeding of MS8 B. napus (OECD identifier ACS-BNØØ5-8) and RF3 B. napus (OECD identifier ACS-
BNØØ3-6). MS8 B. napus (male sterile line) was produced by means of Agrobacterium-mediated 
transformation using vector pTHW107. MS8 B. napus contains the barnase gene (origin Bacillus 
amyloliquefaciens), coding for the Barnase protein. The barnase gene is driven by the Pta29 promoter 
that restricts gene expression to the tapetal cells during anther development. Expression of Barnase in 
the tapetal cells of MS8 B. napus results in lack of viable pollen and male sterility. MS8 B. napus also 
contains the bar gene (origin Streptomyces hygroscopicus) coding for phosphinothricin 
acetyltransferase (PAT/bar) conferring tolerance to glufosinate-ammonium. The bar gene is driven by 
the PssuAt plant promoter that is active in all green tissues of the plant. RF3 B. napus (fertility restorer 
line) was produced by means of Agrobacterium-mediated transformation using vector pTHW118. RF3 
B. napus contains the barstar gene (origin Bacillus amyloliquefaciens), coding for the Barstar protein, 
which is an inhibitor of the Barnase protein. The barstar gene is driven by the Pta29 promoter that 
restricts gene expression to the tapetal cells during anther development. Expression of the Barstar 
protein in the tapetal cells leads to restoration of fertility after crossing to a male sterile (MS) B. napus 
line. RF3 B. napus also contains the bar gene (origin Streptomyces hygroscopicus) coding for 
phosphinothricin acetyltransferase (PAT/bar) conferring tolerance to glufosinate-ammonium. The bar 
gene is driven by the PssuAt plant promoter that is active in all green tissues of the plant. MS8 x RF3 
B. napus plants are fully fertile hybrids and express the PAT/bar protein which confers tolerance to 
glufosinate-ammonium. The OECD identifier of MS8 x RF3 B. napus is ACS-BNØØ5-8 x ACS-BNØØ3-
6. 
 
A scoping review was performed for MS8, RF3 and MS8 x RF3 B. napus and their newly expressed 
proteins, PAT/bar, Barnase and Barstar. The objective of this scoping review was to determine if there 
were studies about the molecular characterization of MS8, RF3 or MS8 x RF3 B. napus, or their effect 
on food and feed safety or environmental safety, that might require in-depth examination. A set of broad 
literature searches was performed using several bibliographic databases covering scientific literature 
from October 1, 2020 to September 30, 2021. Additional sources of information, such as web pages of 
food safety, agriculture, and biotechnology-related authorities were searched for the same time window, 
along with the bibliographies of relevant reviews. The references identified were evaluated for potential 
relevance to the scoping review questions according to pre-defined criteria. 
 
These literature searches identified a total of 876 unique publications, which were subject to rapid 
assessment to exclude obviously irrelevant publications. A total of 4 publications were progressed for 
detailed assessment.   
 
One of the four publications were determined to be relevant after detailed review. The relevant article 
did not constitute new data on molecular characterization of MS8, RF3 and MS8 x RF3 B. napus or 
their newly expressed proteins, PAT/bar, Barnase and Barstar, nor did it suggest any potential adverse 
effects on human and animal health or on the environment. No evidence was identified that would 
warrant conducting a systematic review.  
 
In summary, these literature searches and review of the retrieved articles identified one relevant 
publication that supports the existing safety assessment of MS8, RF3 and MS8 x RF3 B. napus and 
their newly expressed proteins Barstar, Barnase and PAT/bar. 
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1. INTRODUCTION  
 
MS8 x RF3 Brassica napus (B. napus) is a stacked trait product generated through conventional 
breeding of MS8 B. napus (OECD identifier ACS-BNØØ5-8) and RF3 B. napus (OECD identifier ACS-
BNØØ3-6). MS8 B. napus (male sterile line) was produced by means of Agrobacterium-mediated 
transformation using vector pTHW107. MS8 B. napus contains the barnase gene (origin Bacillus 
amyloliquefaciens), coding for the Barnase protein. The barnase gene is driven by the Pta29 promoter 
that restricts gene expression to the tapetal cells during anther development. Expression of Barnase in 
the tapetal cells of MS8 B. napus results in lack of viable pollen and male sterility. MS8 B. napus also 
contains the bar gene (origin Streptomyces hygroscopicus) coding for phosphinothricin 
acetyltransferase (PAT/bar) conferring tolerance to glufosinate-ammonium. The bar gene is driven by 
the PssuAt plant promoter that is active in all green tissues of the plant. RF3 B. napus (fertility restorer 
line) was produced by means of Agrobacterium-mediated transformation using vector pTHW118. RF3 
B. napus contains the barstar gene (origin Bacillus amyloliquefaciens), coding for the Barstar protein, 
which is an inhibitor of the Barnase protein. The barstar gene is driven by the Pta29 promoter that 
restricts gene expression to the tapetal cells during anther development. Expression of the Barstar 
protein in the tapetal cells leads to restoration of fertility after crossing to a male sterile (MS) B. napus 
line. RF3 B. napus also contains the bar gene (origin Streptomyces hygroscopicus) coding for 
phosphinothricin acetyltransferase (PAT/bar) conferring tolerance to glufosinate-ammonium. The bar 
gene is driven by the PssuAt plant promoter that is active in all green tissues of the plant. MS8 x RF3 
B. napus plants are fully fertile hybrids and express the PAT/bar protein which confers tolerance to 
glufosinate-ammonium. The OECD identifier of MS8 x RF3 B. napus is ACS-BNØØ5-8 x ACS-BNØØ3-
6. 
 
The objective of the literature searches described here was to determine if there were studies published 
between October 1, 2020 and September 30, 2021 that mention the molecular characterization of MS8, 
RF3 or MS8 x RF3 B. napus, and/or any adverse effect of MS8, RF3 or MS8 x RF3 B. napus in food, 
feed or the environment. In that context, a broad and inclusive literature search was performed, and the 
articles retrieved were reviewed in a comprehensive and transparent manner. This was intended as a 
scoping review. The literature review was performed as recommended in the European Food Safety 
Authority (EFSA) explanatory note on literature searching conducted in the context of Genetically 
Modified Organisms (GMO)1 applications and post-market environmental monitoring activities (2019). 
 
The literature searches were performed for MS8, RF3 and MS8 x RF3 B. napus and their newly 
expressed proteins, PAT/bar, Barnase and Barstar. The search terms also included relevant synonyms, 
trade name and intended traits, plant species and general GMO terms. 
 
 
2. OVERALL METHODS 
 

2.1. Objective of the scoping review 
 
The objective of the scoping review was to survey the evidence base for MS8, RF3 and MS8 x RF3 B. 
napus and their newly expressed proteins, PAT/bar, Barnase and Barstar, in order to identify any 
specific issues related to food or feed safety, molecular characterization or environmental safety that 
might require in-depth examination. 
 

2.2. Review questions 
 
Review questions were formulated to conform to PE(I)CO structure (Population, Exposure 
(Intervention), Comparators, Outcome) if possible, and to address data requirements. They were 
modeled after the review question examples provided in the EFSA 2019 explanatory note1. 
 

Question 1: Were any studies published during the reporting period that describe adverse effects 
on human or animal health or the environment of MS8, RF3 and MS8 x RF3 B. napus and their 
newly expressed proteins PAT/bar, Barnase and Barstar? 
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5. RESULTS OF THE STUDY IDENTIFICATION AND SELECTION PROCESS 
The database searches (Section 3) identified a total of 1090 references, which were reduced to 876 
after removal of duplicates (Table 4). No additional studies were identified in the manual searches 
(Section 4). 
 

5.1. Screening of titles and abstracts to exclude obviously irrelevant references (Stage 1) 
 
All references identified in the database searches described in Section 3 were assessed for relevance 
based on information in their title and abstract by two reviewers independently. If opinions of relevance 
differed, the discrepancies were discussed between the reviewers and if a disagreement persisted, the 
publication under the discussion was transferred to Stage 2 for detailed evaluation by the experts.  In 
this search, both evaluators were in 100 % agreement. 
 
Clearly irrelevant records were tagged as “Not Relevant”. These included:  

• Duplicated entries 
• Secondary literature (reviews), other than assessments from regulatory agencies 
• Articles on non-relevant topics like detection methods, socio-economic implications of GM 

crops, GM policy, agronomical performance, other herbicide resistant GM crops, other 
insect resistant GM crops, unrelated topics, etc. 

 
Publications which appeared to be relevant and those of unclear relevance were tagged as “Relevant” 
and progressed to Stage 2 (detailed assessment; see Section 5.2). 
 
The number of publications excluded after rapid assessment for relevance is presented in Table 7 
documenting the selection process.  
 

5.2. Detailed assessment of eligible references (Stage 2) 
 
Publications tagged as “Relevant” in Stage 1 were assessed in detail independently by two scientific 
experts in each of three corresponding areas (i.e., Molecular Biology, Food and Feed Safety, 
Environmental Safety), based on the full text of the publications. If opinions of relevance differed 
between reviewers within each area, the initial reviewers discussed the discrepancy as necessary and 
consulted additional reviewers to resolve the discrepancy if needed.  
 
Table 7 gives an overview of the reference selection process and results of the detailed assessment.  
 
 
Table 7:  Results of the publication selection process 

Total number of publications retrieved after all searches of the scientific literature 
(excluding duplicates) 876 

Number of publications excluded from the search results after rapid assessment for 
relevance (Stage 1) 872 

Total number of full-text documents assessed in detail 4 

Number of publications excluded from further consideration after detailed 
assessment for relevance (Stage 2) 3 

Total number of unobtainable/unclear publications 0 

Total number of relevant publications 1 

 
Table 8 lists the publications determined to be relevant based on detailed evaluation.  Publications 
that were clearly not relevant after a detailed assessment are listed in Table 9.  Table 10 lists the 
publications for which full-text documents were unobtainable for detailed assessment or for which 
relevance was unclear after detailed assessment. 
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6. NARRATIVE SYNTHESIS/SUMMARY OF RELEVANT STUDIES  
A total of four publications were selected during Stage 1 evaluation (rapid assessment based on title 
and abstract).  After Stage 2 evaluation (detailed review based on full text), it was determined that 1 
publication was relevant for the safety assessment of the MS8, RF3 and MS8 x RF3 B. napus and their 
newly expressed proteins PAT/bar, Barnase and Barstar. 
 
In the publication identified as relevant, Mao et al. 2020, the degradation of the PAT/bar protein in 
simulated gastric fluid at different digestion time points was analysed. The results indicate that the 
PAT/bar protein is rapidly digested in simulated gastric fluid. The data and knowledge generated from 
this study confirm the safety of MS8, RF3 or MS8 x RF3 B. napus. 
 
Table 11 lists the relevant publication along with a summary of any adverse effects reported and the 
reliability of the publications. 
 
 
7. CONCLUSION 
 
The literature searches performed for MS8, RF3 and MS8 x RF3 B. napus and their newly expressed 
proteins, PAT/bar, Barnase and Barstar, for the period from October 1, 2020 to September 30, 2021, 
identified a total of 876 unique publications (after duplicate removal).  A total of four publications were 
progressed for detailed assessment after excluding 872 obviously irrelevant publications during Stage 
1 evaluation (rapid assessment based on title and abstract). 
 
The four publications that progressed to Stage 2 were evaluated in detail, based on full text, for potential 
relevance, following the pre-established criteria listed in Table 1.  One relevant reference with bearing 
on molecular characterization, human and animal safety, or environmental safety was identified.  The 
data and knowledge generated from this study does not impact the safety assessment of MS8, RF3 or 
MS8 x RF3 B. napus. No issues or topics were identified that would trigger or warrant more specific 
question formulation. 
 
 
8. REFERENCES 
 
No. Author(s), title, source, edition, year, pages 

1. Devos Y, Guajardo IM, Alvarez F and Glanville J.  Explanatory note on literature searching 
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supporting publications 2019:EN-1614. 62 pages. doi:10.2903/sp.efsa.2019.EN-1614. 
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9. APPENDICES 
 
Appendix 1: Database descriptions 

Host File Description 
STN AGRICOLA Agriculture Online Access is a bibliographic database containing 

selected worldwide literature of agriculture and related fields. 
AGRICOLA is the locator and bibliographic access and control 
system of the National Agricultural Library (NAL) collections and 
also includes records from other cooperating institutions. Coverage 
of the database includes agricultural economics and rural sociology, 
agricultural production, animal sciences, chemistry, entomology, 
food and human nutrition, forestry, natural resources, pesticides, 
plant science, soils and fertilizers, and water resources. Also 
covered are related areas such as biology and biotechnology, 
botany, ecology, and natural history.  
 
The database draws on bibliographies, serial articles, book 
chapters, monographs, computer files, serials, maps, audiovisuals, 
and reports. Bibliographic information, abstracts, geographic terms, 
controlled terms, and supplementary terms are searchable.  
 

STN BIOSIS BIOSIS Previews® is the largest and most comprehensive life 
science database in the world. Amongst others subject coverage 
includes Agriculture, Biochemistry, Biophysics, Botany, 
Environmental Biology, Physiology, Toxicology.  
 
Sources include periodicals, journals, conference proceedings, 
reviews, reports, patents, and short communications. Nearly 6,000 
life source journals, 1,500 international meetings as well as review 
articles, books, and monographs are reviewed for inclusion. 
 
Bibliographic information, indexing terms, abstracts, and CAS 
Registry Numbers are all searchable. 
 

STN CABA/CAB The CAB Abstracts database covers worldwide literature from all 
areas of agriculture and related sciences including Agriculture, 
Agricultural chemicals, Animal sciences and production, Crop 
protection, Crop sciences and production, Environment, Soils and 
fertilizers.  
 
Sources for CABA include journals, books, reports, published 
theses, conference proceedings, and patents.  
 
Bibliographic information, indexing terms, abstracts, and CAS 
Registry Numbers are searchable. 
 

STN CAS-
CA/CAPLUS 

The Chemical Abstracts (CA) database covers all areas of 
Biochemistry, Chemistry and Chemical engineering, and related 
sciences.  
 
Sources include over 8,000 journals, patents from 38 national patent 
offices and two international patent organizations, technical reports, 
books, conference proceedings, and dissertations. Electronic only 
journals and Web preprints are also covered. 
 
Bibliographic terms, indexing terms, roles, CAS Registry Numbers, 
International Patent Classification, and abstracts are searchable. 
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Host File Description 
STN MEDLINE MEDLINE contains information on every area of medicine. The 

MEDLINE database corresponds to Index Medicus, Index to Dental 
Literature, and International Nursing Index; OLDMEDLINE, with 
data from NLM’s from the Cumulated Index Medicus (1960-1965) 
and Current List of Medical Literature (1958-1959); and, since 
August 2001, IN-PROCESS records, the latest documents before 
they have been completely indexed for inclusion on MEDLINE.  
 
Sources include journals and chapters in books or symposia. 
Bibliographic information, indexing terms, abstracts, chemical 
names, and CAS Registry Numbers are all searchable.  
 
Online thesauri are available for the Medical Subject Headings 
(/MN), Controlled Terms (/CT) and Chemical Name (/CN) fields. 
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Appendix 2: Search history 

     FILE 'MEDLINE' ENTERED AT 10:32:32 ON 26 OCT 2021 
L1          309 SEA MS8 OR MS8X OR MS-8 OR MS-8X OR ACS(W)BN005-8 OR ACS(W)BNOO 
                5-8 OR ACSBN005-8 OR ACSBNOO5-8 OR ACS(W)BN005-8X OR ACS(W)BNOO 
                5-8X OR ACSBN005-8X OR ACSBNOO5-8X  
L2          286 SEA RF3 OR XRF3 OR RF-3 OR XRF-3 OR ACS(W)BN003-6 OR ACS(W)BNOO 
                3-6 OR ACSBN003-6 OR ACSBNOO3-6 OR XACS(W)BN003-6 OR XACS(W)BNO 
                O3-6 OR XACSBNÃ˜Ã˜3-6 OR XACSBN003-6 OR XACSBNOO3-6  
L3            7 SEA MS8XRF3 OR MS(W)8XRF-3 OR MS8(W)TIME#(W)RF3 OR ACS(W)BN005( 
                W)8XACS-BN003-6 OR ACS(W)BNOO5(W)8XACS(W)BNOO3-6  
L4          585 SEA L1 OR L2 OR L3  
L5          166 SEA INVIGOR OR INVIGORR OR INVIGORTM OR IN(W)VIGOR OR IN(W)VIGO 
                RR OR IN(W)VIGORTM OR IN(W)VIGORRTM  
L6          625 SEA BARNASE OR RNASE(W)BA OR (BACTERIAL(W)RIBONUCLEASE AND  
                ((BACILLUS OR B)(W)AMYLOLIQUEFACIENS)) OR P00648 OR IPR001887  
L7          360 SEA BARSTAR OR BARNASE(W)INHIBITOR OR IPR000468  
L8         1464 SEA ((BAR OR PAT)(2A)(GENE# OR PROTEIN# OR ENZYME#)) OR  
                PPT(2W)ACETYLTRANSFERASE OR PPT(2W)ACETYL(W)TRANSFERASE OR  
                PT(W)N(2W)ACETYLTRANSFERASE OR PT(W)N(2W)ACETYL(W)TRANSFERASE  
L9          203 SEA PHOSPHINOTHRICIN(W)N(W)ACETYLTRANSFERASE OR PHOSPHINOTHRICI 
                N(2W)ACETYLTRANSFERASE OR PHOSPHINOTHRICIN(2W)ACETYL(W)TRANSFER 
                ASE OR PHOSPHINOTHRICINACETYL(W)TRANSFERASE  
L10        2307 SEA (L6 OR L7 OR L8 OR L9)  
L11        3354 SEA (HERBICID? OR BIALAPHOS OR BASTA OR GLUFOSINATE OR  
                PHOSPHINOTHRICIN OR LIBERTY)(5A)(RESIST? OR TOLERAN? OR  
                PROTECT?)  
L12        9246 SEA MALE(3A)STERIL? OR (FERTIL?(3A)RESTOR?) OR RESTOR?(W)LINE  
                OR POLLINATION(W)CONTROL  
L13       12558 SEA (L11 OR L12)  
L14       23236 SEA ((BRASSICA OR B)(W)(NAPUS OR JUNCEA)) OR RAPE? OR CANOLA#  
                OR OILSEED(W)RAPE OR OIL(W)SEED(W)RAPE OR COLZA  
L15     3822157 SEA GMO OR GMOS OR LMO OR LMOS OR GM OR GE OR TRANSGEN? OR  
                (GENETIC?(3W)(MODIF? OR TRANSFORM? OR MANIPULAT? OR IMPROV? OR  
                ENGINEER?)) OR (STACKED(W)(GENE# OR TRAIT# OR EVENT#))  
L16         405 SEA L13 AND L14 AND L15  
L17        3430 SEA L4 OR L5 OR L10 OR L16  
L18         415 SEA L17 AND PY>=2019  
L19         239 SEA L18 AND UP>=20201001 AND UP<=20210930  
 
     FILE 'BIOSIS' ENTERED AT 10:33:45 ON 26 OCT 2021 
L20         327 SEA MS8 OR MS8X OR MS-8 OR MS-8X OR ACS(W)BN005-8 OR ACS(W)BNOO 
                5-8 OR ACSBN005-8 OR ACSBNOO5-8 OR ACS(W)BN005-8X OR ACS(W)BNOO 
                5-8X OR ACSBN005-8X OR ACSBNOO5-8X  
L21         376 SEA RF3 OR XRF3 OR RF-3 OR XRF-3 OR ACS(W)BN003-6 OR ACS(W)BNOO 
                3-6 OR ACSBN003-6 OR ACSBNOO3-6 OR XACS(W)BN003-6 OR XACS(W)BNO 
                O3-6 OR XACSBNÃ˜Ã˜3-6 OR XACSBN003-6 OR XACSBNOO3-6  
L22           6 SEA MS8XRF3 OR MS(W)8XRF-3 OR MS8(W)TIME#(W)RF3 OR ACS(W)BN005( 
                W)8XACS-BN003-6 OR ACS(W)BNOO5(W)8XACS(W)BNOO3-6  
L23         691 SEA L20 OR L21 OR L22  
L24          59 SEA INVIGOR OR INVIGORR OR INVIGORTM OR IN(W)VIGOR OR IN(W)VIGO 
                RR OR IN(W)VIGORTM OR IN(W)VIGORRTM  
L25         752 SEA BARNASE OR RNASE(W)BA OR (BACTERIAL(W)RIBONUCLEASE AND  
                ((BACILLUS OR B)(W)AMYLOLIQUEFACIENS)) OR P00648 OR IPR001887  
L26         352 SEA BARSTAR OR BARNASE(W)INHIBITOR OR IPR000468  
L27        2842 SEA ((BAR OR PAT)(2A)(GENE# OR PROTEIN# OR ENZYME#)) OR  
                PPT(2W)ACETYLTRANSFERASE OR PPT(2W)ACETYL(W)TRANSFERASE OR  
                PT(W)N(2W)ACETYLTRANSFERASE OR PT(W)N(2W)ACETYL(W)TRANSFERASE  
L28         332 SEA PHOSPHINOTHRICIN(W)N(W)ACETYLTRANSFERASE OR PHOSPHINOTHRICI 
                N(2W)ACETYLTRANSFERASE OR PHOSPHINOTHRICIN(2W)ACETYL(W)TRANSFER 
                ASE OR PHOSPHINOTHRICINACETYL(W)TRANSFERASE  
L29        3800 SEA (L25 OR L26 OR L27 OR L28)  
L30        9919 SEA (HERBICID? OR BIALAPHOS OR BASTA OR GLUFOSINATE OR  
                PHOSPHINOTHRICIN OR LIBERTY)(5A)(RESIST? OR TOLERAN? OR  
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                PROTECT?)  
L31       16319 SEA MALE(3A)STERIL? OR (FERTIL?(3A)RESTOR?) OR RESTOR?(W)LINE  
                OR POLLINATION(W)CONTROL  
L32       26128 SEA (L30 OR L31)  
L33       47300 SEA ((BRASSICA OR B)(W)(NAPUS OR JUNCEA)) OR RAPE? OR CANOLA#  
                OR OILSEED(W)RAPE OR OIL(W)SEED(W)RAPE OR COLZA  
L34      445827 SEA GMO OR GMOS OR LMO OR LMOS OR GM OR GE OR TRANSGEN? OR  
                (GENETIC?(3W)(MODIF? OR TRANSFORM? OR MANIPULAT? OR IMPROV? OR  
                ENGINEER?)) OR (STACKED(W)(GENE# OR TRAIT# OR EVENT#))  
L35         456 SEA L32 AND L33 AND L34  
L36        4935 SEA L23 OR L24 OR L29 OR L35  
L37         378 SEA L36 AND PY>=2019  
L38         171 SEA L37 AND UP>=20201001 AND UP<=20210930  
 
     FILE 'AGRICOLA' ENTERED AT 10:34:38 ON 26 OCT 2021 
L39          94 SEA MS8 OR MS8X OR MS-8 OR MS-8X OR ACS(W)BN005-8 OR ACS(W)BNOO 
                5-8 OR ACSBN005-8 OR ACSBNOO5-8 OR ACS(W)BN005-8X OR ACS(W)BNOO 
                5-8X OR ACSBN005-8X OR ACSBNOO5-8X  
L40         105 SEA RF3 OR XRF3 OR RF-3 OR XRF-3 OR ACS(W)BN003-6 OR ACS(W)BNOO 
                3-6 OR ACSBN003-6 OR ACSBNOO3-6 OR XACS(W)BN003-6 OR XACS(W)BNO 
                O3-6 OR XACSBNÃ˜Ã˜3-6 OR XACSBN003-6 OR XACSBNOO3-6  
L41           3 SEA MS8XRF3 OR MS(W)8XRF-3 OR MS8(W)TIME#(W)RF3 OR ACS(W)BN005( 
                W)8XACS-BN003-6 OR ACS(W)BNOO5(W)8XACS(W)BNOO3-6  
L42         191 SEA L39 OR L40 OR L41  
L43         128 SEA INVIGOR OR INVIGORR OR INVIGORTM OR IN(W)VIGOR OR IN(W)VIGO 
                RR OR IN(W)VIGORTM OR IN(W)VIGORRTM  
L44         103 SEA BARNASE OR RNASE(W)BA OR (BACTERIAL(W)RIBONUCLEASE AND  
                ((BACILLUS OR B)(W)AMYLOLIQUEFACIENS)) OR P00648 OR IPR001887  
L45          52 SEA BARSTAR OR BARNASE(W)INHIBITOR OR IPR000468  
L46         779 SEA ((BAR OR PAT)(2A)(GENE# OR PROTEIN# OR ENZYME#)) OR  
                PPT(2W)ACETYLTRANSFERASE OR PPT(2W)ACETYL(W)TRANSFERASE OR  
                PT(W)N(2W)ACETYLTRANSFERASE OR PT(W)N(2W)ACETYL(W)TRANSFERASE  
L47         252 SEA PHOSPHINOTHRICIN(W)N(W)ACETYLTRANSFERASE OR PHOSPHINOTHRICI 
                N(2W)ACETYLTRANSFERASE OR PHOSPHINOTHRICIN(2W)ACETYL(W)TRANSFER 
                ASE OR PHOSPHINOTHRICINACETYL(W)TRANSFERASE  
L48         976 SEA (L44 OR L45 OR L46 OR L47)  
L49        8217 SEA (HERBICID? OR BIALAPHOS OR BASTA OR GLUFOSINATE OR  
                PHOSPHINOTHRICIN OR LIBERTY)(5A)(RESIST? OR TOLERAN? OR  
                PROTECT?)  
L50        7951 SEA MALE(3A)STERIL? OR (FERTIL?(3A)RESTOR?) OR RESTOR?(W)LINE  
                OR POLLINATION(W)CONTROL  
L51       16101 SEA (L49 OR L50)  
L52       27109 SEA ((BRASSICA OR B)(W)(NAPUS OR JUNCEA)) OR RAPE? OR CANOLA#  
                OR OILSEED(W)RAPE OR OIL(W)SEED(W)RAPE OR COLZA  
L53      101526 SEA GMO OR GMOS OR LMO OR LMOS OR GM OR GE OR TRANSGEN? OR  
                (GENETIC?(3W)(MODIF? OR TRANSFORM? OR MANIPULAT? OR IMPROV? OR  
                ENGINEER?)) OR (STACKED(W)(GENE# OR TRAIT# OR EVENT#))  
L54         299 SEA L51 AND L52 AND L53  
L55        1550 SEA L42 OR L43 OR L48 OR L54  
L56         133 SEA L55 AND PY>=2019  
L57          82 SEA L56 AND UP>=20201001 AND UP<=20210930  
 
     FILE 'CABA' ENTERED AT 10:35:49 ON 26 OCT 2021 
L58         248 SEA MS8 OR MS8X OR MS-8 OR MS-8X OR ACS(W)BN005-8 OR ACS(W)BNOO 
                5-8 OR ACSBN005-8 OR ACSBNOO5-8 OR ACS(W)BN005-8X OR ACS(W)BNOO 
                5-8X OR ACSBN005-8X OR ACSBNOO5-8X  
L59         265 SEA RF3 OR XRF3 OR RF-3 OR XRF-3 OR ACS(W)BN003-6 OR ACS(W)BNOO 
                3-6 OR ACSBN003-6 OR ACSBNOO3-6 OR XACS(W)BN003-6 OR XACS(W)BNO 
                O3-6 OR XACSBNÃ˜Ã˜3-6 OR XACSBN003-6 OR XACSBNOO3-6  
L60          17 SEA MS8XRF3 OR MS(W)8XRF-3 OR MS8(W)TIME#(W)RF3 OR ACS(W)BN005( 
                W)8XACS-BN003-6 OR ACS(W)BNOO5(W)8XACS(W)BNOO3-6  
L61         488 SEA L58 OR L59 OR L60  
L62         260 SEA INVIGOR OR INVIGORR OR INVIGORTM OR IN(W)VIGOR OR IN(W)VIGO 
                RR OR IN(W)VIGORTM OR IN(W)VIGORRTM  
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L63         148 SEA BARNASE OR RNASE(W)BA OR (BACTERIAL(W)RIBONUCLEASE AND  
                ((BACILLUS OR B)(W)AMYLOLIQUEFACIENS)) OR P00648 OR IPR001887  
L64          64 SEA BARSTAR OR BARNASE(W)INHIBITOR OR IPR000468  
L65        1541 SEA ((BAR OR PAT)(2A)(GENE# OR PROTEIN# OR ENZYME#)) OR  
                PPT(2W)ACETYLTRANSFERASE OR PPT(2W)ACETYL(W)TRANSFERASE OR  
                PT(W)N(2W)ACETYLTRANSFERASE OR PT(W)N(2W)ACETYL(W)TRANSFERASE  
L66         378 SEA PHOSPHINOTHRICIN(W)N(W)ACETYLTRANSFERASE OR PHOSPHINOTHRICI 
                N(2W)ACETYLTRANSFERASE OR PHOSPHINOTHRICIN(2W)ACETYL(W)TRANSFER 
                ASE OR PHOSPHINOTHRICINACETYL(W)TRANSFERASE  
L67        1774 SEA (L63 OR L64 OR L65 OR L66)  
L68       18346 SEA (HERBICID? OR BIALAPHOS OR BASTA OR GLUFOSINATE OR  
                PHOSPHINOTHRICIN OR LIBERTY)(5A)(RESIST? OR TOLERAN? OR  
                PROTECT?)  
L69       24538 SEA MALE(3A)STERIL? OR (FERTIL?(3A)RESTOR?) OR RESTOR?(W)LINE  
                OR POLLINATION(W)CONTROL  
L70       42674 SEA (L68 OR L69)  
L71       71221 SEA ((BRASSICA OR B)(W)(NAPUS OR JUNCEA)) OR RAPE? OR CANOLA#  
                OR OILSEED(W)RAPE OR OIL(W)SEED(W)RAPE OR COLZA  
L72      181148 SEA GMO OR GMOS OR LMO OR LMOS OR GM OR GE OR TRANSGEN? OR  
                (GENETIC?(3W)(MODIF? OR TRANSFORM? OR MANIPULAT? OR IMPROV? OR  
                ENGINEER?)) OR (STACKED(W)(GENE# OR TRAIT# OR EVENT#))  
L73         726 SEA L70 AND L71 AND L72  
L74        3152 SEA L61 OR L62 OR L67 OR L73  
L75         246 SEA L74 AND PY>=2019  
L76         131 SEA L75 AND UP>=20201001 AND UP<=20210930  
L77         131 SEA L76 NOT P/DT  
L78           0 SEA L76 AND (P/DT AND J/DT)  
L79         131 SEA L77 OR L78  
 
     FILE 'HCAPLUS' ENTERED AT 10:36:56 ON 26 OCT 2021 
L80         395 SEA MS8 OR MS8X OR MS-8 OR MS-8X OR ACS(W)BN005-8 OR ACS(W)BNOO 
                5-8 OR ACSBN005-8 OR ACSBNOO5-8 OR ACS(W)BN005-8X OR ACS(W)BNOO 
                5-8X OR ACSBN005-8X OR ACSBNOO5-8X  
L81        1107 SEA RF3 OR XRF3 OR RF-3 OR XRF-3 OR ACS(W)BN003-6 OR ACS(W)BNOO 
                3-6 OR ACSBN003-6 OR ACSBNOO3-6 OR XACS(W)BN003-6 OR XACS(W)BNO 
                O3-6 OR XACSBNÃ˜Ã˜3-6 OR XACSBN003-6 OR XACSBNOO3-6  
L82          13 SEA MS8XRF3 OR MS(W)8XRF-3 OR MS8(W)TIME#(W)RF3 OR ACS(W)BN005( 
                W)8XACS-BN003-6 OR ACS(W)BNOO5(W)8XACS(W)BNOO3-6  
L83        1475 SEA L80 OR L81 OR L82  
L84           9 SEA INVIGOR OR INVIGORR OR INVIGORTM OR IN(W)VIGOR OR IN(W)VIGO 
                RR OR IN(W)VIGORTM OR IN(W)VIGORRTM  
L85        1266 SEA BARNASE OR RNASE(W)BA OR (BACTERIAL(W)RIBONUCLEASE AND  
                ((BACILLUS OR B)(W)AMYLOLIQUEFACIENS)) OR P00648 OR IPR001887  
L86         624 SEA BARSTAR OR BARNASE(W)INHIBITOR OR IPR000468  
L87        5215 SEA ((BAR OR PAT)(2A)(GENE# OR PROTEIN# OR ENZYME#)) OR  
                PPT(2W)ACETYLTRANSFERASE OR PPT(2W)ACETYL(W)TRANSFERASE OR  
                PT(W)N(2W)ACETYLTRANSFERASE OR PT(W)N(2W)ACETYL(W)TRANSFERASE  
L88         783 SEA PHOSPHINOTHRICIN(W)N(W)ACETYLTRANSFERASE OR PHOSPHINOTHRICI 
                N(2W)ACETYLTRANSFERASE OR PHOSPHINOTHRICIN(2W)ACETYL(W)TRANSFER 
                ASE OR PHOSPHINOTHRICINACETYL(W)TRANSFERASE  
L89        6910 SEA (L85 OR L86 OR L87 OR L88)  
L90       28025 SEA (HERBICID? OR BIALAPHOS OR BASTA OR GLUFOSINATE OR  
                PHOSPHINOTHRICIN OR LIBERTY)(5A)(RESIST? OR TOLERAN? OR  
                PROTECT?)  
L91       24224 SEA MALE(3A)STERIL? OR (FERTIL?(3A)RESTOR?) OR RESTOR?(W)LINE  
                OR POLLINATION(W)CONTROL  
L92       41106 SEA (L90 OR L91)  
L93      107143 SEA ((BRASSICA OR B)(W)(NAPUS OR JUNCEA)) OR RAPE? OR CANOLA#  
                OR OILSEED(W)RAPE OR OIL(W)SEED(W)RAPE OR COLZA  
L94      622541 SEA GMO OR GMOS OR LMO OR LMOS OR GM OR GE OR TRANSGEN? OR  
                (GENETIC?(3W)(MODIF? OR TRANSFORM? OR MANIPULAT? OR IMPROV? OR  
                ENGINEER?)) OR (STACKED(W)(GENE# OR TRAIT# OR EVENT#))  
L95        1268 SEA L92 AND L93 AND L94  
L96        9464 SEA L83 OR L84 OR L89 OR L95  
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L97        1516 SEA L96 AND PY>=2019  
L98         610 SEA L97 AND UP>=20201001 AND UP<=20210930  
L99         467 SEA L98 NOT P/DT  
L100          0 SEA L98 AND (P/DT AND J/DT)  
L101        467 SEA L99 OR L100  
 
     FILE 'MEDLINE, BIOSIS, AGRICOLA, CABA, HCAPLUS' ENTERED AT 10:38:07 ON 26  
     OCT 2021 
L102        876 DUP REM L19 L38 L57 L79 L101 (214 DUPLICATES REMOVED) 
                     ANSWERS '1-239' FROM FILE MEDLINE      
                     ANSWERS '240-357' FROM FILE BIOSIS       
                     ANSWERS '358-427' FROM FILE AGRICOLA     
                     ANSWERS '428-514' FROM FILE CABA         
                     ANSWERS '515-876' FROM FILE HCAPLUS    




