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1.  Summary

An updated systematic search and review of peer-reviewed literature in line with the EFSA
Guidance on conducting a systematic review (EFSA, 2010) and taking into account the
explanatory note on literature searching (EFSA, 2019), was conducted with the following
review question “Does 281-24-236 x 3006-210-23 cotton or 281-24-236 x 3006-210-23 x MON
88913 cotton and derived food/feed products, or the intended traits (the newly expressed
proteins or their combination) have adverse effects on human and animal health and the
environment in the scope of their authorisation?”.

The review question and the search procedure took into account the product and scope of the
authorisation (i.e., authorisation for import into the EU of food and feed containing, consisting
of, or produced from 281-24-236 x 3006-210-23 or 281-24-236 x 3006-210-23 x MON 88913
cotton) and the objectives of the studies (i.e., assessment of potential adverse effects on human
and animal health and the environment of the genetically modified food and feed containing,
consisting of or produced from 281-24-236 x 3006-210-23 or 281-24-236 x 3006-210-23 X
MON 88913 cotton). The systematic searches were performed according to the relevant parts
of the EFSA guidance on the application of systematic review methodology to food and feed
safety assessments (EFSA, 2010). The fundamental principles followed in this study were (1)
methodological rigour and coherence in the retrieval and selection of studies; (2) transparency;
and (3) reproducibility. Each search used a procedure that was developed a priori.

The systematic search and review of studies published in the scientific literature followed a
tiered approach that included: (i) a systematic literature search, (ii) a screening of the retrieved
records for relevance to the review question, and (iii) a thorough analysis of potential studies
that were considered relevant, if any.

The current systematic search complements the searches previously performed in 2018. Unless
outlined below, all portions of the search were conducted according to the methodologies
outlined in the previous searches.

The outcome of this analysis showed that no new publications relevant for the review question
were identified during the selected time period. No safety concerns were identified for 281-24-
236 x 3006-210-23 or 281-24-236 x 3006-210-23 x MON 88913 cotton by this literature search
exercise.

2. Eligibility/inclusion criteria

Search outputs were manually screened for relevance for the review question: “Does 281-24-
236 x 3006-210-23 cotton or 281-24-236 x 3006-210-23 x MON 88913 cotton and derived
food/feed products, or the intended traits (the newly expressed proteins or their combination)
have adverse effects on human and animal health and the environment in the scope of their
authorisation?”. Since the single events are not commercial products anywhere in the world,
the applicant requested and obtained authorisation of the stack product which was assessed as
described in the EFSA stack guidance (EFSA, 2007) . Specific data on the single events have
been considered by EFSA in support of the risk assessement of the 281-24-236 x 3006-210-23
stack cotton (EFSA, 2010), and similarly are considered in the framework of this literature

LEFSA 2007: ‘Where events have been stacked in a plant, it is possible that neither of the individual events have
been assessed previously, that one or more have, or that all of the events have undergone a risk assessment
according to the EFSA Guidance Document.’ (emphasis added).
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search review. The systematic search uses a priori determined eligibility/inclusion criteria

indicated in Table 1.

Table 1: Eligibility/inclusion criteria to establish the relevance of retrieved publications based

on the review question

Concept

Criteria

Population (taking into
account scope of
application)

Addressing human and animal health, and/or the environment relevant for
the scope of the authorisation.

The pathways and level of exposure to the GMO, derived food/feed
products, and the intended traits addressed in the study (as assessed under
the Intervention/exposure part) are relevant for the intended uses of the
GMO and derived food/feed products under regulatory review (e.g. in case
of an import application, efficacy of the traits, pest susceptibility, etc. are
not considered relevant).

Intervention/exposure

281-24-236 x 3006-210-23 x MON 88913, 281-24-236 x 3006-210-23
cotton (or 281-24-236 or 3006-210-23, where relevant) and derived
food/feed products, and/or the intended traits (the newly expressed
protein(s) or their combination).

Intervention/exposure
Plant species

In case of studies using GM plants, only studies using cotton are
considered eligible. This criterion is not employed for studies regarding
the newly expressed proteins.

Intervention/exposure
Source organism of the
protein

In case of publications using the protein of interest, only publications with
the protein from the specific source organism will be considered eligible.

Comparator If the study is a comparative study that uses plant material as test material,
eligible publications must report a non-GM variety.
Outcomes Effects/impacts on human and animal health, and/or the environment are

addressed.

Publications addressing other issues such as benefits, socio-economics,
ethics, crop protection, detection methods, efficacy, public perception and
risk communication are to be excluded using this criterion, as they are not
relevant to the risk assessment of GMOs.

Reporting format

Original/primary data are presented in the study. This permits the
exclusion of publications that do not present original/primary data (e.g.,
reviews, editorial, position papers).

However, risk assessments from relevant risk assessment bodies
(excluding EFSA) will not be excluded.

3. Confirmation of the Suitability of the Search Strings

The previous search strategies were analyzed to ensure that the original search terms were
still relevant in the current search engine (described in Section 3.2 below).

3.1. Electronic bibliographic databases

Due to changes in subscriptions to electronic bibliographic databases, updated descriptions

are provided below.
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Web of Science™ Core collection?

Web of Science Core collection is one of the largest citation databases available with over
1.5 billion cited reference connections indexed from high quality peer reviewed journals,
books and proceedings®. “Each cited reference is meticulously indexed to ensure that it is
searchable and attributes credit to the appropriate publication”. 4

CABI’s CAB Abstracts® and Global Health®®

CAB Abstracts gives you instant access to over 9.5 million record®, with over 350,000
abstracts added each year. Covering publications from over 120 countries in 50 languages,
including a number of niche, independent journals, CAB Abstracts gives you the fullest
global picture for any subject.” This database also includes local publications.

Global Health gives researchers and students unparalleled access to all the world’s relevant
public health research and practice — providing knowledge without borders. More than 3.3
million records, dedicated to public health, with full text hosted for over 100,000 articles
including 375 CABI book chapters, over 160 reviews from CABI’s very own eJournal CAB
Reviews and over 500 news items from 2014 — 2018. New content added each week.®

MEDLINE?®

MEDLINE is the U.S. National Library of Medicine® (NLM) premier bibliographic database
that contains more than 25 million references to journal articles in life sciences with a
concentration on biomedicine. A distinctive feature of MEDLINE is that the records are indexed
with NLM Medical Subject Headings (MeSH®). MEDLINE is the online counterpart to
MEDLARS® (MEDical Literature Analysis and Retrieval System) that originated in 1964.
MEDLINE is the primary component of PubMed®.!!

The WoS search engine can access one or more databases depending on your subscription. Web
of Science Core collection is an interdisciplinary database covering all sciences including life,
physical, health and social sciences which is updated on a daily basis including with articles in-
press. CABI covers agriculture, environment, applied life sciences, veterinary sciences, applied
economics, food science and nutrition. The subject scope of MEDLINE is biomedicine and
health, broadly defined to encompass those areas of the life sciences, behavioral sciences,
chemical sciences, and bioengineering needed by health professionals and others engaged in
basic research and clinical care, public health, health policy development, or related educational
activities.

The WoS search interfaces feature advanced search options which include the use of
complex search syntaxes. In addition, Europe PMC (as previously described for 2018
searches) was used to complement these searches as the database allows full text searching
of publications stored at Europe PMC.

2 Web of Science is a trademark of Clarivate Analytics
3 https://clarivate.com/products/web-of-science/web-science-form/web-science-core-collection/; Last accessed 14
November 2019
4 https://clarivate.com/wp-content/uploads/2017/05/d6b7faae-3cc2-4186-8985-
abecc8ccelee Crv_WoS Upsell Factbook A4 FA LR_edits.pdf; Last accessed 14 November 2019
5 CABI, CAB Abstracts, and Global Health are trademarks of C.A.B. International
6 Figures as of September 2019
7 As defined by CAB; https://www.cabi.org/publishing-products/cab-abstracts/; Last accessed 14 November 2019
8 Figures as of September 2019
9As defined by CAB; https://www.cabi.org/publishing-products/global-health/; Last accessed 14 November 2019
10 MEDLINE is a trademark of U.S. National Library of Medicine
1 https://www.nlm.nih.gov/bsd/medline.html; Last accessed 14 November 2019
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Therefore, it was confirmed that the combination of these sources allows having a broad
coverage of publications related to GMO risk assessment.

3.2. Web of Science Search Engine

The Web of Science Core Collection, CABI (CAB Abstracts and Global Health), and
MEDLINE databases were accessed using the Web of Science search engine by Clarivate
Analytics (referred to as WoS search engine). Search syntaxes were fine-tuned taking into
account the specificities of the WoS search engine:

(1313

— Preference is given for using a dash (“-*) as the WoS search will recognise it as either
a dash, a space or a comma. When a dash is utilized, quotation marks around the
connected terms are no longer needed (e.g., "acetyl transferase” replaced by acetyl-
transferase will retrieve both acetyl transferase and acetyl-transferase), except if there
is undesired lemmatisation of the first part of the term.

— Lemmatisation is utilized in the WoS search engine and as thus, terms were evaluated to
determine if it was most appropriate to use truncation with a wildcard symbol or to utilize
the root word and the lemmatisation feature. For example, using the root term Stack
returns results that also include the terms stacks, stacking, stacked. However, searching
for the truncated term Stack™* returns additional results that are not associated with the
stack word, such as the Stackelberg model.

The different abstracting literature databases are searched individually using the WoS search
engine in order to access all of the relevant fields. The employed search interfaces are used
in a way so that each is searched more broadly than the title and abstract, also searching
keywords (including indexing keywords, where applicable). For example, the topic search
(TS) searches the following fields:

— Web of Science Core collection: Title; Abstract; Author Keywords; Keywords Plus®*2

— CABI: Abstract; BHTD Crital Abstract; Broad Descriptors; CABICODES Names;
Descriptors; English Title; Foreign Title; Geographic Location; Identifiers; Organism
Descriptors?3

— MEDLINE: Title; Vernacular Title; Abstract; Other Abstract; MeSH Terms; Keyword
List; Chemical; Gene Symbol; Personal Name Subject; Space Flight Mission*

In CABI, indexing terms are included in the Descriptor fields of the record and can be
searched for utilising the topic search as described above. Web of Science Core collection
does not utilize controlled vocabulary or thesaurus terms, therefore no further additions were
made to the developed search string®®.

It was observed that the symbol @ used in the OECD identifier is sometimes replaced by
empty-set, circle-divide, or < 0 > and therefore this was considered in the fine-tuning of the
search strings (Appendix 1).

12 http://images.webofknowledge.com/WOKRS532JR5/help/WOS/hs _topic.html; Last accessed 14 November2019

13 http://images.webofknowledge.com/WOKRS532JR5/help/CABI/hs_topic.html; Last accessed 14 November2019

14 http://images.webofknowledge.com/WOKRS532JR5/help/MEDLINE/hs_topic.html; Last accessed 14 November2019

15 https://support.clarivate.com/Scientificand AcademicResearch/s/article/Web-of-Science-Core-Collection-No-
controlled-vocabulary-or-thesaurus-in-assigning-subject-terms?language=en_US
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3.3. Conclusions of the suitability of the search strategy

Introduced updates were for consistency or to fine tune the syntaxes to the databases queried.
It was confirmed that searches on the single events would find results on the stack product.
As the updated searches are as sensitive and not more specific than the previous searches,
no additional validation was conducted.

4. Results of the literature search exercise

In December 2019, searches against electronic bibliographic databases and manual searches in
view of screening of reference lists were performed. The search process is reported in line with
EFSA guidance (EFSA, 2010 Appendix B4(2)) in Table 2.

Table 2. Documenting and reporting the search process

Number
Resources Date of search | Period searched* Other restrictions of records

retrieved
Web of Science Core | 12 Dec 2019 | 2018-12 Dec 2019 | None 292
collection®
CABI® 12 Dec 2019 | 2018-12 Dec 2019 | None 213
MEDLINE® 12 Dec 2019 | 2018-12 Dec 2019 | None 184
Europe PMC® 12 Dec 2019 | 2018-12 Dec 2019 | None 5
Screening reference | 17 Dec 2019 | - 2018-17 Dec 20198 0 **
lists”

$ A justification for choosing these search interfaces/databases is provided in Section 3.1. The combination of these
sources allows having a broad coverage of publications related to GMO risk assessment.

8 The time period was applied post-hoc.

** Number of records screened on full text.

"No risk assessment opinions of the identified regulatory organisations concerning food and feed safety assessment

specific for 281-24-236 x 3006-210-23 x MON 88913 or 281-24-236 x 3006-210-23 cotton, nor any reviews

specifically addressing the safety of 281-24-236 x 3006-210-23 x MON 88913 or 281-24-236 x 3006-210-23

cotton were identified within the selected literature search period.

The publications retrieved across all methods of searching (Web of Science Core collection,
CABI, Medline, Europe PMC, and screening of reference lists) can be found in Appendix 2. In
the framework of the reference list screening exercise, no detailed risk assessments regarding the
281-24-236 x 3006-210-23 x MON 88913 or 281-24-236 x 3006-210-23 cotton nor any reviews
were retrieved that contained information on food and feed safety. Considering that no opinions
were published within the selected time period no further screening was performed.

The publications grouped in the Endnote® library were deduplicated. Publications retrieved by
the previous searches conducted in the frame of the 2018 annual monitoring report for 281-24-
236 x 3006-210-23 x MON 88913 and 281-24-236 x 3006-210-23 cottons were also removed
(see Appendix 2, Section 6). The results of the publication selection process are presented in
Table 3.
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Table 3. Results of the publication selection process, for the review question

Review question: “Does 281-24-236 x 3006-210-23 cotton or 281-24-236 x 3006-
210-23 x MON 88913 cotton and derived food/feed products, or the intended traits | Number of
(the newly expressed proteins or their combination) have adverse effects on human | records

and animal health and the environment in the scope of their authorisation?”

Total number of publications retrieved after all searches of the scientific literature
(excluding duplicates and publications retrieved by the previous searches conducted | 283
in the frame of the 2018 monitoring reports)

Number of publications excluded from the search results after rapid assessment for
relevance based on title and abstract

Total number of full-text documents assessed in detail 0
Number of publications excluded from further consideration after detailed

283

assessment for relevance based on full text 0
Total number of unobtainable/unclear publications 0
Total number of relevant publications 0

The 283 unique entries present in the Endnote database (Table 3) were manually screened
for relevance to the review question by two independent reviewers using the a priori
eligibility/inclusion criteria described in Table 1.

Entries that are deemed to be irrelevant based on title/abstract were not further retained. In
cases where the title/abstract did not contain sufficient information, the publication was
assessed for relevance at the level of the full text (as listed in Appendix 3). The reason for
excluding a result from the second screening is documented and a justification for not further
assessing a reference is provided in Table 3.2 in Appendix 3, if any.

No publications were considered relevant (see Appendix 3, Table 3.1). No
unobtainable/unclear publications were identified (see Appendix 3, Table 3.3).

5. Conclusion

No publications were identified as relevant for the molecular characterisation, food/feed and
environmental safety of the authorised cotton within the scope of the authorisations for the
defined time period. No safety concerns have been identified for the authorised cotton by
this literature search exercise.

References

EFSA, 2010. Application of systematic review methodology to food and feed safety
assessments to support decision making. EFSA Journal 8(6):1637. [90 pp.].

EFSA, 2019. Explanatory note on literature searching conducted in the context of GMO
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Appendix 1. Detailed search syntaxes for the authorised cotton events

Web of Science Core collection

Set

Search query

Event
#1

TS=(DAS24236* OR DAS-24236 OR DAS-24236-5 OR 281-24-236
OR DAS21023* OR DAS-21023 OR DAS-21@23-5 OR DAS-21-circle-
divide-23-5 OR DAS-21empty set23-5 OR 3006-210-23 OR 281-24-
236x3006-210-23 OR DAS-24236-5xDAS-2123-5 OR DAS-24236-
5xDAS-21-circle-divide-23-5 OR DAS-24236-5xDAS-21empty-set23-5
OR *281x3006* OR WideStrike*)

Stack
#2

TS=(DAS-24236-5xDAS-21823-5xMON-88913-8 OR DAS-24236-
5xDAS-21-circle-divide-23-5xMON-88913-8 OR DAS-24236-5xDAS-
21empty-set23-5xMON-88913-8 OR 281-24-236x3006-210-
23xMON88913 OR *281x3006x88913* OR *281x3006XxMON%*)

#3

#1 OR #2

Proteins
H#H4

TS=((crylf OR cry-1f OR cryif OR "cry-if" OR Cryl-f OR Cry-1-f OR
(phosphinothricin AND (acetyltransferase OR acetyl-transferase)) OR
(pat AND phosphinothricin) OR crylAc OR Cryl-Ac OR cryla-c OR
cryiAc OR Cryi-Ac OR cryia-c OR (cry AND (1Ac or 1-Ac or iAc or i-
Ac))) AND (Streptomyces OR viridochromogenes OR Bacillus OR
thuringiensis OR bt OR cotton OR gossypium OR hirsutum OR
(((herbicid* AND (genetical* NEAR/3 modif*)) OR GMHT) AND
(crop OR plant OR food OR feed)) OR gmo OR gmos OR Imo OR Imos
OR gm OR ge OR stack))

Traits
#5

TS=((lepidopter* OR bollworm* OR pectinophora OR gossypiella OR
corn-earworm* OR sorghum-headworm* OR helicoverpa OR armigera
OR tobacco-budworm* OR heliothis OR virescens OR glufosinate* OR
gluphosinate* OR (liberty* AND herbicid*)) AND (toler* OR resist*
OR protec*) AND (cotton OR gossypium OR hirsutum) AND (gmo OR
gmos OR Imo OR Imos OR living-modified OR transgen* OR GMHT
OR ((GM OR GE OR genetic*) NEAR/5 (modif* OR transform* OR
manipulat* OR engineer* OR stack))))

#6

#3 OR #4 OR #5

Reporting Period
#7

PY=(2018-2100)

Final Results
#8

#6 AND #7
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CABI
Set Search query
Event TS=(DAS24236* OR DAS-24236 OR DAS-24236-5 OR 281-24-236
#1 OR DAS21023* OR DAS-21023 OR DAS-21@23-5 OR DAS-21<0>23-
5 OR 3006-210-23 OR 281-24-236x3006-210-23 OR DAS-24236-
5xDAS-21@23-5 OR DAS-24236-5xDAS-21<0>23-5 OR *281x3006*
OR WideStrike*)

Stack #2 TS=(DAS-24236-5xDAS-2123-5xMON-88913-8 OR DAS-24236-
5XxDAS-21<0>23-5xMON-88913-8 OR 281-24-236x3006-210-
23XxMONB88913 OR *281x3006x88913* OR *281x3006XxMON%*)

#3 #1 OR #2
Proteins TS=((crylf OR cry-1f OR cryif OR "cry-if" OR Cryl-f OR Cry-1-f OR
#4 (phosphinothricin AND (acetyltransferase OR acetyl-transferase)) OR
(pat AND phosphinothricin) OR crylAc OR Cryl-Ac OR cryla-c OR
cryiAc OR Cryi-Ac OR cryia-c OR (cry AND (1Ac or 1-Ac or iAc or i-
Ac))) AND (Streptomyces OR viridochromogenes OR Bacillus OR
thuringiensis OR bt OR cotton OR gossypium OR hirsutum OR
(((herbicid* AND (genetical* NEAR/3 modif*)) OR GMHT) AND
(crop OR plant OR food OR feed)) OR Imo OR Imos OR ge OR
"genetically engineered foods" OR stack))
Traits TS=((lepidopter* OR bollworm* OR pectinophora OR gossypiella OR
#5 corn-earworm* OR sorghum-headworm* OR helicoverpa OR armigera
OR tobacco-budworm* OR heliothis OR virescens OR glufosinate* OR
gluphosinate* OR (liberty* AND herbicid*)) AND (toler* OR resist*
OR protec*) AND (cotton OR gossypium OR hirsutum) AND (GMHT
OR transgen* OR engineer* OR Imo or Imos OR ge OR manipulat* OR
transform* OR stack OR "genetically engineered foods™))
#6 #3 OR #4 OR #5
Reporting Period | PY=(2018-2100)
#7

Final Results #8

#6 AND #7
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MEDLINE
Set Search query
Event TS=(DAS24236* OR DAS-24236 OR DAS-24236-5 OR 281-24-236
#1 OR DAS21023* OR DAS-21023 OR DAS-21@23-5 OR 3006-210-23

OR 281-24-236x3006-210-23 OR DAS-24236-5xDAS-21323-5 OR
*281x3006* OR WideStrike*)

Stack #2 TS=(DAS-24236-5xDAS-21023-5xMON-88913-8 OR 281-24-
236x3006-210-23xMONB88913 OR *281x3006x88913* OR

*281x3006XxMON¥*)
#3 #1 OR #2
Proteins TS=((crylf OR cry-1f OR cryif OR "cry-if" OR Cryl-f OR Cry-1-f OR
#4 (phosphinothricin AND (acetyltransferase OR acetyl-transferase)) OR

(pat AND phosphinothricin) OR crylAc OR Cryl-Ac OR cryla-c OR
cryiAc OR Cryi-Ac OR cryia-c OR (cry AND (1Ac or 1-Ac or i1Ac or i-
Ac))) AND (Streptomyces OR viridochromogenes OR Bacillus OR
thuringiensis OR bt OR cotton OR gossypium OR hirsutum OR
(((herbicid* AND (genetical* NEAR/3 modif*)) OR GMHT) AND
(crop OR plant OR food OR feed)) OR Imo OR Imos OR ge OR "Food,
Genetically Modified" OR stack))

Traits TS=((lepidopter* OR bollworm* OR pectinophora OR gossypiella OR

#5 corn-earworm* OR sorghum-headworm* OR helicoverpa OR armigera
OR tobacco-budworm* OR heliothis OR virescens OR glufosinate* OR
gluphosinate* OR (liberty* AND herbicid*)) AND (toler* OR resist*
OR protec*) AND (cotton OR gossypium OR hirsutum) AND (GMHT
OR transgen* OR engineer* OR Imo or Imos OR ge OR manipulat* OR
transform* OR stack OR "Food, Genetically Modified"))

#6 #3 OR #4 OR #5
Reporting Period | PY=(2018-2100)
#7

Final Results #8 | #6 AND #7

Europe PMC

(“DAS-24236-5xDAS-21023-5xMON-88913-8” OR “281-24-236x3006-210-
23xMONS88913” OR 281x3006x88913 OR 281x3006xMON OR DAS24236 OR “DAS-
24236” OR “281-24-236” OR DAS21023 OR “DAS-21023” OR DAS21023 OR “DAS-
21023” OR “3006-210-23” OR “281-24-236x3006-210-23” OR “DAS-24236-5xDAS-21@23-
5” OR 281x3006 OR WideStrike) AND (FIRST_PDATE:[2018-01-01 TO 2100-12-31])
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Appendix 2. Entries retrieved by the performed searches to literature databases for the
authorised cotton events within the indicated search period

Note: the numbering of the references in the different appendixes is independent of each other (e.g. a certain
reference might be called EFSA 2018a in one appendix and EFSA 2018b in another)

1. Entries retrieved using Web of Science Core collection

Abbas MST, 2018. Genetically engineered (modified) crops (Bacillus thuringiensis crops)
and the world controversy on their safety. Egyptian Journal of Biological Pest
Control 28, 12.

Abdelgaffar H, Tague ED, Gonzalez HFC, Campagna SR and Jurat-Fuentes JL, 2019.
Midgut metabolomic profiling of fall armyworm (Spodoptera frugiperda) with field-
evolved resistance to CrylF corn. Insect Biochemistry and Molecular Biology 106,
1-9.

Abdelgaffar HM, Oppert C, Sun XC, Monserrate J and Jurat-Fuentes JL, 2019. Differential
heliothine susceptibility to CrylAc associated with gut proteolytic activity.
Pesticide Biochemistry and Physiology 153, 1-8.

Ahmad S, Cheema HMN, Khan AA, Khan RSA and Ahmad JN, 2019. Resistance status of
Helicoverpa armigera against Bt cotton in Pakistan. Transgenic Research 28, 199-
212.

Ai XY, Ren SW, Liu N, Huang LN and Liu XN, 2019. Transgenic tobacco expressing
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Appendix 3. Publications screened for relevance based on the full text

Table 3.1. Report of all relevant publications retrieved after detailed assessment of full-text
documents for relevance

Category of information/ | Reference (Author, year, title, source)
data requirement(s)

None Not applicable

Table 3.2. Report of publications excluded from the risk assessment after detailed assessment
of full-text documents

Reference (Author, year, title, source) Reason(s) for exclusion based on
eligibility/inclusion criteria listed
in Table 1

None Not applicable

Table 3.3. Report of unobtainable/unclear publications

Reference (Author, year, title, source) Description of (unsuccessful) methods
used to try to obtain a copy of the
publication

None Not applicable




