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SUMMARY 

The GHB119 cotton event expresses the Bacillus thuringiensis subsp. dakota Cry2Ae insecticidal 
protein that is effective in controlling lepidopteran larvae such as cotton bollworm, tobacco budworm, 
and fall armyworm.  GHB119 cotton also expresses the herbicide tolerant phosphinothricin acetyl 
transferase (PAT/bar) as a selectable marker which confers tolerance to glufosinate-ammonium 
herbicides.  The OECD identifier is BCS-GHØØ5-8. 
 
A scoping review was performed for the GHB119 cotton and its newly expressed proteins, Cry2Ae  and 
PAT/bar.  The objective of this scoping review was to determine if there were studies about the 
molecular characterization of GHB119 cotton, its 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 277 unique publications, which were subject to rapid 
assessment to exclude obviously irrelevant publications.  A total of 11 publications were progressed for 
detailed assessment and were determined to be not relevant after detailed review.   
 
No new publications were found that contained new data on the molecular characterization of the 
GHB119 cotton and its newly expressed proteins, Cry2Ae and PAT/bar.  Similarly, no new publications 
were found that suggested any potential adverse effects of GHB119 cotton on human health, animal 
health, or the environment.  No issues or topics were identified that would trigger or warrant more 
specific question formulation or indicate that a systematic review would be of value. 
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1. INTRODUCTION  

 
The GHB119 cotton event expresses the Bacillus thuringiensis subsp. dakota Cry2Ae insecticidal 
protein that is effective in controlling lepidopteran larvae such as cotton bollworm, tobacco budworm, 
and fall armyworm.  GHB119 cotton also expresses the herbicide tolerant phosphinothricin acetyl 
transferase (PAT/bar) as a selectable marker which confers tolerance to glufosinate-ammonium 
herbicides.  The OECD identifier is BCS-GHØØ5-8. 
 
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 the 
GHB119 cotton, and/or any adverse effect of GHB119 cotton 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 the GHB119 cotton and its newly expressed proteins, 
Cry2Ae  and PAT/bar.  The search terms also included relevant synonyms, 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 the GHB119 cotton and its 
newly expressed proteins, Cry2Ae  and PAT/bar, 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 the GHB119 cotton and its newly expressed 
proteins Cry2Ae  and PAT/bar? 
 Key elements:  

Population: Human health; animal health; environmental safety 
Exposure (Intervention): GHB119 cotton, derived food/feed products, newly expressed 
proteins in GHB119 cotton 
Comparators: When applicable, comparable populations or subjects exposed to 
appropriate controls (e.g., vehicle only, innocuous control protein, non-GM comparator) 
or conventional counterpart used for comparative analysis of plant material 
Outcome: Adverse effects 

 
Question 2: Were any studies published during the reporting period that focus on molecular 
characterization of the GHB119 cotton and its newly expressed proteins Cry2Ae  and PAT/bar in 
cotton? 
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cornborer# OR stalkborer# OR earworm# OR ear(w)worm# 
OR armyworm# OR army(w)worm# OR cutworm# OR 
cut(w)worm# OR Ostrinia OR O(w)nubilalis OR Sesamia 
OR S(w)nonagrioides or Diatraea OR D(w)grandiosella 
OR D(w)crambidoides OR Helicoverpa OR H(w)zea OR 
Spodoptera OR S(w)frugiperda OR Papaipema OR 
P(w)nebris OR Elasmopalpus OR E(w)lignosellus OR 
D(w)saccharalis OR Striacosta OR S(w)albicosta or 
Agrotis OR A(w)ipsilon OR S(w)cretica OR Mythimna OR 
M(w)unipuncta OR ECB OR MCB OR SWCB OR SCSB OR CEW OR 
FAW OR SCB OR WBC) (5a) (resist? OR protect? OR 
toleran?) 

5 cotton# or gossypium or G(w)hirsutum or 
g(w)barbadense 

Plant species 

6 GMO OR GMOs OR LMO OR LMOs OR GM OR GE OR transgen? 
OR (genetic?(3a)(modif? OR transform? OR manipulat? 
OR improv? OR engineer?)) 

GMO general 

7 2 and 5 Newly expressed protein 1 
AND Plant species 

8 4 and 5 and 6 Intended trait AND Plant 
species AND GMO general 

9 1 or 3 or 7 or 8  Event name OR (Newly 
expressed protein 1 AND 
plant species) OR Newly 
expressed protein 2 OR 
(Intended traits AND Plant 
species AND GMO 
general) 

 

All searches were performed in the Basic Index (BI) field, which includes the following subject 
headings/field names: 

 Agricola: title (TI), controlled term (CT), supplementary term (ST), abstract (AB), named person 
(NA), corporate name (CO), note (NTE), geographic term, CABA and other fields (GT)  

 Biosis: title (TI), abstract (AB), biosystematic codes (BC), chemical name (CN), controlled term 
(CT), gene name (GEN), geographic term (GT), organism (ORGN) and supplementary term (ST); 
as well as CAS Registry Numbers (RN) 

 CA-Plus: title (TI), supplementary term (ST), index term (IT) and abstract (AB); as well as CAS 
Registry Numbers 

 CABA: title (TI), controlled term (CT), supplementary term (ST), broader term (BT), abstract (AB), 
organism name (ORGN) and geographic term (GT); as well as CAS Registry Numbers 

 Medline: title (TI), chemical name (CN), gene name (GEN), controlled term (excluding MeSH 
numbers) (CT), supplementary term (ST), named person (NA), other source (OS), and abstract 
(AB), as well as CAS Registry Numbers and GenBank Numbers 

Relevant controlled terms (Table 3) were not searched separately because they are included in the 
Basic Index and were captured by the free-text searches. 
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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) 

277 

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

266 

Total number of full-text documents assessed in detail 11 

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

11 

Total number of unobtainable/unclear publications 0 

Total number of relevant publications 0 

 
 
Table 8 lists the publications determined to be relevant along with their potential impact on the safety 
assessment 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 11 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 no 
publications were relevant for the safety assessment of the GHB119 cotton and its newly expressed 
proteins Cry2Ae  and PAT/bar. 
 
 
7. CONCLUSION 

 
The literature searches performed for the GHB119 cotton and its newly expressed proteins, Cry2Ae  
and PAT/bar, for the period from October 1, 2020 to September 30, 2021, identified a total of 277 unique 
publications (after duplicate removal).  A total of 11 publications were progressed for detailed 
assessment after excluding 266 obviously irrelevant publications during Stage 1 evaluation (rapid 
assessment based on title and abstract). 
 
The 11 publications that progressed to the detailed assessment were evaluated in detail, based on full 
text, for potential relevance, following the pre-established criteria listed in Table 1.  No new publications 
were found that contained new data on the molecular characterization of the GHB119 cotton and its 
newly expressed proteins, Cry2Ae and PAT/bar.  Similarly, no new publications were found that 
suggested any potential adverse effects of GHB119 cotton on human health, animal health, or the 
environment. No issues or topics were identified that would trigger or warrant more specific question 
formulation or indicate that a systematic review would be of value. 
 
 
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. 
 

  



  Report No: 21-RSCT0204 
Summary of the Literature Review for GHB119 cotton 

October 1, 2020 – September 30, 2021 
Page 30 of 33 

 
Appendix 2 Search history 
     FILE 'MEDLINE' ENTERED AT 11:15:02 ON 13 OCT 2021 
L1            4 SEA GHB119 OR GHB(W)119 OR BCS-GH005-8 OR BCS-(W)GH005(W)8 OR  
                BCSGH005(W)8 OR BCS-GHOO5-8 OR BCS-(W)GHOO5(W)8 OR BCSGHOO5(W)8 
 
L2         1462 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  
L3          203 SEA PHOSPHINOTHRICIN(W)N(W)ACETYLTRANSFERASE OR PHOSPHINOTHRICI 
                N(2W)ACETYLTRANSFERASE OR PHOSPHINOTHRICIN(2W)ACETYL(W)TRANSFER 
                ASE OR PHOSPHINOTHRICINACETYL(W)TRANSFERASE  
L4         1536 SEA (L2 OR L3)  
L5           13 SEA CRY2AE# OR CRY(W)2(W)AE# OR CRY(W)2AE# OR CRY2(W)AE# OR  
                CRY2(W)A(W)E# OR CRY(W)2(W)A(W)E# OR CRY2A(W)E#  
L6            0 SEA CRYIIAE# OR CRY(W)II(W)AE# OR CRY(W)IIAE# OR CRYII(W)AE#  
                OR CRYII(W)A(W)E# OR CRY(W)II(W)A(W)E# OR CRYIIA(W)E#  
L7            0 SEA CRYLLAE# OR CRY(W)LL(W)AE# OR CRY(W)LLAE# OR CRYLL(W)AE#  
                OR CRYLL(W)A(W)E# OR CRY(W)LL(W)A(W)E# OR CRYLLA(W)E#  
L8           13 SEA (L5 OR L6 OR L7)  
L9        30358 SEA HERBICID? OR BIALAPHOS OR BASTA OR GLUFOSINATE OR PHOSPHINO 
                THRICIN OR LIBERTY?  
L10      208215 SEA INSECT# OR PEST# OR LEPIDOPTERA# OR NOCTUIDAE OR CRAMBIDAE  
                OR BORER# OR CORNBORER# OR STALKBORER# OR EARWORM# OR EAR(W)WOR 
                M# OR ARMYWORM# OR ARMY(W)WORM# OR CUTWORM# OR CUT(W)WORM# OR  
                OSTRINIA OR O(W)NUBILALIS OR SESAMIA OR S(W)NONAGRIOIDES  
L11       14036 SEA DIATRAEA OR D(W)GRANDIOSELLA OR D(W)CRAMBIDOIDES OR  
                HELICOVERPA OR H(W)ZEA OR SPODOPTERA OR S(W)FRUGIPERDA OR  
                PAPAIPEMA OR P(W)NEBRIS OR ELASMOPALPUS OR E(W)LIGNOSELLUS OR  
                D(W)SACCHARALIS OR STRIACOSTA OR S(W)ALBICOSTA  
L12       22824 SEA AGROTIS OR A(W)IPSILON OR S(W)CRETICA OR MYTHIMNA OR  
                M(W)UNIPUNCTA OR ECB OR MCB OR SWCB OR SCSB OR CEW OR FAW OR  
                SCB OR WBC  
L13     2409224 SEA (RESIST? OR PROTECT? OR TOLERAN?)  
L14       11555 SEA ((L9 OR L10 OR L11 OR L12))(5A)L13  
L15       26894 SEA COTTON# OR GOSSYPIUM OR G(W)HIRSUTUM OR G(W)BARBADENSE  
L16     3822741 SEA GMO OR GMOS OR LMO OR LMOS OR GM OR GE OR TRANSGEN? OR  
                (GENETIC?(3A)(MODIF? OR TRANSFORM? OR MANIPULAT? OR IMPROV? OR  
                ENGINEER?))  
L17          14 SEA L4 AND L15  
L18         653 SEA L14 AND L15 AND L16  
L19         665 SEA L1 OR L8 OR L17 OR L18  
L20         123 SEA L19 AND PY>=2019  
L21          69 SEA L20 AND UP>=20201001 AND UP<=20210930  
 
     FILE 'BIOSIS' ENTERED AT 11:15:48 ON 13 OCT 2021 
L22           2 SEA GHB119 OR GHB(W)119 OR BCS-GH005-8 OR BCS-(W)GH005(W)8 OR  
                BCSGH005(W)8 OR BCS-GHOO5-8 OR BCS-(W)GHOO5(W)8 OR BCSGHOO5(W)8 
 
L23        2837 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  
L24         332 SEA PHOSPHINOTHRICIN(W)N(W)ACETYLTRANSFERASE OR PHOSPHINOTHRICI 
                N(2W)ACETYLTRANSFERASE OR PHOSPHINOTHRICIN(2W)ACETYL(W)TRANSFER 
                ASE OR PHOSPHINOTHRICINACETYL(W)TRANSFERASE  
L25        2939 SEA (L23 OR L24)  
L26          17 SEA CRY2AE# OR CRY(W)2(W)AE# OR CRY(W)2AE# OR CRY2(W)AE# OR  
                CRY2(W)A(W)E# OR CRY(W)2(W)A(W)E# OR CRY2A(W)E#  
L27           0 SEA CRYIIAE# OR CRY(W)II(W)AE# OR CRY(W)IIAE# OR CRYII(W)AE#  
                OR CRYII(W)A(W)E# OR CRY(W)II(W)A(W)E# OR CRYIIA(W)E#  
L28           0 SEA CRYLLAE# OR CRY(W)LL(W)AE# OR CRY(W)LLAE# OR CRYLL(W)AE#  
                OR CRYLL(W)A(W)E# OR CRY(W)LL(W)A(W)E# OR CRYLLA(W)E#  
L29          17 SEA (L26 OR L27 OR L28)  
L30       88589 SEA HERBICID? OR BIALAPHOS OR BASTA OR GLUFOSINATE OR PHOSPHINO 
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                THRICIN OR LIBERTY?  
L31     1424729 SEA INSECT# OR PEST# OR LEPIDOPTERA# OR NOCTUIDAE OR CRAMBIDAE  
                OR BORER# OR CORNBORER# OR STALKBORER# OR EARWORM# OR EAR(W)WOR 
                M# OR ARMYWORM# OR ARMY(W)WORM# OR CUTWORM# OR CUT(W)WORM# OR  
                OSTRINIA OR O(W)NUBILALIS OR SESAMIA OR S(W)NONAGRIOIDES  
L32       27327 SEA DIATRAEA OR D(W)GRANDIOSELLA OR D(W)CRAMBIDOIDES OR  
                HELICOVERPA OR H(W)ZEA OR SPODOPTERA OR S(W)FRUGIPERDA OR  
                PAPAIPEMA OR P(W)NEBRIS OR ELASMOPALPUS OR E(W)LIGNOSELLUS OR  
                D(W)SACCHARALIS OR STRIACOSTA OR S(W)ALBICOSTA  
L33       32862 SEA AGROTIS OR A(W)IPSILON OR S(W)CRETICA OR MYTHIMNA OR  
                M(W)UNIPUNCTA OR ECB OR MCB OR SWCB OR SCSB OR CEW OR FAW OR  
                SCB OR WBC  
L34     2411544 SEA (RESIST? OR PROTECT? OR TOLERAN?)  
L35       34015 SEA ((L30 OR L31 OR L32 OR L33))(5A)L34  
L36       75276 SEA COTTON# OR GOSSYPIUM OR G(W)HIRSUTUM OR G(W)BARBADENSE  
L37      465984 SEA GMO OR GMOS OR LMO OR LMOS OR GM OR GE OR TRANSGEN? OR  
                (GENETIC?(3A)(MODIF? OR TRANSFORM? OR MANIPULAT? OR IMPROV? OR  
                ENGINEER?))  
L38          44 SEA L25 AND L36  
L39         964 SEA L35 AND L36 AND L37  
L40        1006 SEA L22 OR L29 OR L38 OR L39  
L41         123 SEA L40 AND PY>=2019  
L42          82 SEA L41 AND UP>=20201001 AND UP<=20210930  
 
     FILE 'AGRICOLA' ENTERED AT 11:16:52 ON 13 OCT 2021 
L43           2 SEA GHB119 OR GHB(W)119 OR BCS-GH005-8 OR BCS-(W)GH005(W)8 OR  
                BCSGH005(W)8 OR BCS-GHOO5-8 OR BCS-(W)GHOO5(W)8 OR BCSGHOO5(W)8 
 
L44         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  
L45         252 SEA PHOSPHINOTHRICIN(W)N(W)ACETYLTRANSFERASE OR PHOSPHINOTHRICI 
                N(2W)ACETYLTRANSFERASE OR PHOSPHINOTHRICIN(2W)ACETYL(W)TRANSFER 
                ASE OR PHOSPHINOTHRICINACETYL(W)TRANSFERASE  
L46         858 SEA (L44 OR L45)  
L47           9 SEA CRY2AE# OR CRY(W)2(W)AE# OR CRY(W)2AE# OR CRY2(W)AE# OR  
                CRY2(W)A(W)E# OR CRY(W)2(W)A(W)E# OR CRY2A(W)E#  
L48           0 SEA CRYIIAE# OR CRY(W)II(W)AE# OR CRY(W)IIAE# OR CRYII(W)AE#  
                OR CRYII(W)A(W)E# OR CRY(W)II(W)A(W)E# OR CRYIIA(W)E#  
L49           0 SEA CRYLLAE# OR CRY(W)LL(W)AE# OR CRY(W)LLAE# OR CRYLL(W)AE#  
                OR CRYLL(W)A(W)E# OR CRY(W)LL(W)A(W)E# OR CRYLLA(W)E#  
L50           9 SEA (L47 OR L48 OR L49)  
L51       57412 SEA HERBICID? OR BIALAPHOS OR BASTA OR GLUFOSINATE OR PHOSPHINO 
                THRICIN OR LIBERTY?  
L52      337276 SEA INSECT# OR PEST# OR LEPIDOPTERA# OR NOCTUIDAE OR CRAMBIDAE  
                OR BORER# OR CORNBORER# OR STALKBORER# OR EARWORM# OR EAR(W)WOR 
                M# OR ARMYWORM# OR ARMY(W)WORM# OR CUTWORM# OR CUT(W)WORM# OR  
                OSTRINIA OR O(W)NUBILALIS OR SESAMIA OR S(W)NONAGRIOIDES  
L53       14234 SEA DIATRAEA OR D(W)GRANDIOSELLA OR D(W)CRAMBIDOIDES OR  
                HELICOVERPA OR H(W)ZEA OR SPODOPTERA OR S(W)FRUGIPERDA OR  
                PAPAIPEMA OR P(W)NEBRIS OR ELASMOPALPUS OR E(W)LIGNOSELLUS OR  
                D(W)SACCHARALIS OR STRIACOSTA OR S(W)ALBICOSTA  
L54        4888 SEA AGROTIS OR A(W)IPSILON OR S(W)CRETICA OR MYTHIMNA OR  
                M(W)UNIPUNCTA OR ECB OR MCB OR SWCB OR SCSB OR CEW OR FAW OR  
                SCB OR WBC  
L55      622092 SEA (RESIST? OR PROTECT? OR TOLERAN?)  
L56       29680 SEA ((L51 OR L52 OR L53 OR L54))(5A)L55  
L57       64263 SEA COTTON# OR GOSSYPIUM OR G(W)HIRSUTUM OR G(W)BARBADENSE  
L58      103308 SEA GMO OR GMOS OR LMO OR LMOS OR GM OR GE OR TRANSGEN? OR  
                (GENETIC?(3A)(MODIF? OR TRANSFORM? OR MANIPULAT? OR IMPROV? OR  
                ENGINEER?))  
L59          21 SEA L46 AND L57  
L60         751 SEA L56 AND L57 AND L58  
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L61         767 SEA L43 OR L50 OR L59 OR L60  
L62          57 SEA L61 AND PY>=2019  
L63          37 SEA L62 AND UP>=20201001 AND UP<=20210930  
 
     FILE 'CABA' ENTERED AT 11:17:43 ON 13 OCT 2021 
L64           6 SEA GHB119 OR GHB(W)119 OR BCS-GH005-8 OR BCS-(W)GH005(W)8 OR  
                BCSGH005(W)8 OR BCS-GHOO5-8 OR BCS-(W)GHOO5(W)8 OR BCSGHOO5(W)8 
 
L65        1540 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        1641 SEA (L65 OR L66)  
L68          15 SEA CRY2AE# OR CRY(W)2(W)AE# OR CRY(W)2AE# OR CRY2(W)AE# OR  
                CRY2(W)A(W)E# OR CRY(W)2(W)A(W)E# OR CRY2A(W)E#  
L69           0 SEA CRYIIAE# OR CRY(W)II(W)AE# OR CRY(W)IIAE# OR CRYII(W)AE#  
                OR CRYII(W)A(W)E# OR CRY(W)II(W)A(W)E# OR CRYIIA(W)E#  
L70           0 SEA CRYLLAE# OR CRY(W)LL(W)AE# OR CRY(W)LLAE# OR CRYLL(W)AE#  
                OR CRYLL(W)A(W)E# OR CRY(W)LL(W)A(W)E# OR CRYLLA(W)E#  
L71          15 SEA (L68 OR L69 OR L70)  
L72      152909 SEA HERBICID? OR BIALAPHOS OR BASTA OR GLUFOSINATE OR PHOSPHINO 
                THRICIN OR LIBERTY?  
L73      923687 SEA INSECT# OR PEST# OR LEPIDOPTERA# OR NOCTUIDAE OR CRAMBIDAE  
                OR BORER# OR CORNBORER# OR STALKBORER# OR EARWORM# OR EAR(W)WOR 
                M# OR ARMYWORM# OR ARMY(W)WORM# OR CUTWORM# OR CUT(W)WORM# OR  
                OSTRINIA OR O(W)NUBILALIS OR SESAMIA OR S(W)NONAGRIOIDES  
L74       32661 SEA DIATRAEA OR D(W)GRANDIOSELLA OR D(W)CRAMBIDOIDES OR  
                HELICOVERPA OR H(W)ZEA OR SPODOPTERA OR S(W)FRUGIPERDA OR  
                PAPAIPEMA OR P(W)NEBRIS OR ELASMOPALPUS OR E(W)LIGNOSELLUS OR  
                D(W)SACCHARALIS OR STRIACOSTA OR S(W)ALBICOSTA  
L75       13266 SEA AGROTIS OR A(W)IPSILON OR S(W)CRETICA OR MYTHIMNA OR  
                M(W)UNIPUNCTA OR ECB OR MCB OR SWCB OR SCSB OR CEW OR FAW OR  
                SCB OR WBC  
L76     1307757 SEA (RESIST? OR PROTECT? OR TOLERAN?)  
L77       86416 SEA ((L72 OR L73 OR L74 OR L75))(5A)L76  
L78       96175 SEA COTTON# OR GOSSYPIUM OR G(W)HIRSUTUM OR G(W)BARBADENSE  
L79      184643 SEA GMO OR GMOS OR LMO OR LMOS OR GM OR GE OR TRANSGEN? OR  
                (GENETIC?(3A)(MODIF? OR TRANSFORM? OR MANIPULAT? OR IMPROV? OR  
                ENGINEER?))  
L80          33 SEA L67 AND L78  
L81        2233 SEA L77 AND L78 AND L79  
L82        2253 SEA L64 OR L71 OR L80 OR L81  
L83         190 SEA L82 AND PY>=2019  
L84         107 SEA L83 AND UP>=20201001 AND UP<=20210930  
L85         107 SEA L84 NOT P/DT  
L86           0 SEA L84 AND (P/DT AND J/DT)  
L87         107 SEA L85 OR L86  
 
     FILE 'HCAPLUS' ENTERED AT 11:18:31 ON 13 OCT 2021 
L88           7 SEA GHB119 OR GHB(W)119 OR BCS-GH005-8 OR BCS-(W)GH005(W)8 OR  
                BCSGH005(W)8 OR BCS-GHOO5-8 OR BCS-(W)GHOO5(W)8 OR BCSGHOO5(W)8 
 
L89        5210 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  
L90         783 SEA PHOSPHINOTHRICIN(W)N(W)ACETYLTRANSFERASE OR PHOSPHINOTHRICI 
                N(2W)ACETYLTRANSFERASE OR PHOSPHINOTHRICIN(2W)ACETYL(W)TRANSFER 
                ASE OR PHOSPHINOTHRICINACETYL(W)TRANSFERASE  
L91        5510 SEA (L89 OR L90)  
L92          41 SEA CRY2AE# OR CRY(W)2(W)AE# OR CRY(W)2AE# OR CRY2(W)AE# OR  
                CRY2(W)A(W)E# OR CRY(W)2(W)A(W)E# OR CRY2A(W)E#  
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L93           4 SEA CRYIIAE# OR CRY(W)II(W)AE# OR CRY(W)IIAE# OR CRYII(W)AE#  
                OR CRYII(W)A(W)E# OR CRY(W)II(W)A(W)E# OR CRYIIA(W)E#  
L94           0 SEA CRYLLAE# OR CRY(W)LL(W)AE# OR CRY(W)LLAE# OR CRYLL(W)AE#  
                OR CRYLL(W)A(W)E# OR CRY(W)LL(W)A(W)E# OR CRYLLA(W)E#  
L95          42 SEA (L92 OR L93 OR L94)  
L96      155322 SEA HERBICID? OR BIALAPHOS OR BASTA OR GLUFOSINATE OR PHOSPHINO 
                THRICIN OR LIBERTY?  
L97      309948 SEA INSECT# OR PEST# OR LEPIDOPTERA# OR NOCTUIDAE OR CRAMBIDAE  
                OR BORER# OR CORNBORER# OR STALKBORER# OR EARWORM# OR EAR(W)WOR 
                M# OR ARMYWORM# OR ARMY(W)WORM# OR CUTWORM# OR CUT(W)WORM# OR  
                OSTRINIA OR O(W)NUBILALIS OR SESAMIA OR S(W)NONAGRIOIDES  
L98       23060 SEA DIATRAEA OR D(W)GRANDIOSELLA OR D(W)CRAMBIDOIDES OR  
                HELICOVERPA OR H(W)ZEA OR SPODOPTERA OR S(W)FRUGIPERDA OR  
                PAPAIPEMA OR P(W)NEBRIS OR ELASMOPALPUS OR E(W)LIGNOSELLUS OR  
                D(W)SACCHARALIS OR STRIACOSTA OR S(W)ALBICOSTA  
L99       24178 SEA AGROTIS OR A(W)IPSILON OR S(W)CRETICA OR MYTHIMNA OR  
                M(W)UNIPUNCTA OR ECB OR MCB OR SWCB OR SCSB OR CEW OR FAW OR  
                SCB OR WBC  
L100    5859570 SEA (RESIST? OR PROTECT? OR TOLERAN?)  
L101      55750 SEA ((L96 OR L97 OR L98 OR L99))(5A)L100  
L102     266203 SEA COTTON# OR GOSSYPIUM OR G(W)HIRSUTUM OR G(W)BARBADENSE  
L103     692822 SEA GMO OR GMOS OR LMO OR LMOS OR GM OR GE OR TRANSGEN? OR  
                (GENETIC?(3A)(MODIF? OR TRANSFORM? OR MANIPULAT? OR IMPROV? OR  
                ENGINEER?))  
L104        204 SEA L91 AND L102  
L105       2420 SEA L101 AND L102 AND L103  
L106       2538 SEA L88 OR L95 OR L104 OR L105  
L107        657 SEA L106 AND PY>=2019  
L108        120 SEA L107 AND UP>=20201001 AND UP<=20210930  
L109         62 SEA L108 NOT P/DT  
L110          0 SEA L108 AND (P/DT AND J/DT)  
L111         62 SEA L109 OR L110  
 
     FILE 'MEDLINE, BIOSIS, AGRICOLA, CABA, HCAPLUS' ENTERED AT 11:19:24 ON 13  
     OCT 2021 
L112        277 DUP REM L21 L42 L63 L87 L111 (80 DUPLICATES REMOVED) 
                     ANSWERS '1-69' FROM FILE MEDLINE      
                     ANSWERS '70-140' FROM FILE BIOSIS       
                     ANSWERS '141-172' FROM FILE AGRICOLA     
                     ANSWERS '173-253' FROM FILE CABA         
                     ANSWERS '254-277' FROM FILE HCAPLUS    




