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1.  Summary

An updated systematic search and review of peer-reviewed literature was conducted for 281-
24-236 x 3006-210-23 cotton and 281-24-236 x 3006-210-23 x MON 88913 cotton (hereafter
collectively referred to as “authorised GM cotton”). This exercise was performed 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), with the following review question
“Do the authorised GM 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 current systematic search complements the searches previously performed in 2022. 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 the
authorised GM cotton by this literature search exercise.

2. Confirmation of the Suitability of the Search Strings

All portions of the search were conducted according to the methodologies outlined in the
previous searches. It was confirmed that the search strategy utilized in the previous literature
search report (2022) is still relevant and no updates were identified.

3. Results of the Scoping Exercise

3.1. Outcome of literature searches

In May 2023, 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 1.

Table 1. Documenting and reporting the search process

Number of
Resources DEI O Period searched* Othe_r . records
search restrictions .
retrieved
Web of Science Core 26 May 2023 | 1 Jan 2022-26 May 2023 | None 103
$
collection
CAB Abstracts$ 26 May 2023 | 1 Jan 2022-26 May 2023 | None 116
MEDLINE$ 26 May 2023 | 1 Jan 2022-26 May 2023 | None 62
Europe PMC$ 26 May 2023 | 1 Jan 2022-26 May 2023 | None 3
Screening reference lists | NA - NA NA

$ The search syntaxes used for electronic bibliographic databases are reported in Appendix 1.
* Period searched included an indexing date of 8 August 2022.
NA: Not applicable as no publications relevant for screening reference lists were identified.
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The publications retrieved across all methods of searching (Web of Science Core collection,
CAB Abstracts, MEDLINE, Europe PMC, and screening of reference lists) can be found in
Appendix 3.

In the framework of the reference list screening exercise, no detailed risk assessments regarding
the authorised GM 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 2022 annual monitoring report were also
removed (see Appendix 3).

The results of the publication selection process are presented in Table 2.

Table 2. Results of the publication selection process, for the review question

Review question: “Do the authorised GM cotton and derived food/feed products, or
the intended traits (the newly expressed protein(s) or their combination), have adverse | Number of
effects on human and animal health and the environment in the scope of their | records
applications?”

Total number of publications retrieved after all searches of the scientific literature
(excluding duplicates and publications retrieved by the previous searches conducted | 178
in the frame of the 2022 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

178

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

The 178 unique entries present in the Endnote database (Table 2) were manually screened for
relevance to the review question by two independent reviewers using the a priori
eligibility/inclusion criteria described in Appendix 2.

In the first stage of screening, entries were screened based on title/abstract. Records that were
deemed to be irrelevant were not further retained.

In this literature search exercise, no publications seemed relevant, and therefore no publications
were progressed to the second stage and assessed for relevance at the level of the full text.

4. Conclusion

No publications were identified as relevant for the molecular characterisation, food/feed and
environmental safety of the authorised GM 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.
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Appendix 1. Detailed search syntaxes for the authorised GM cotton events

Web of Science Core collection

Set

Search query

Results

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-21@23-5
OR DAS-24236-5xDAS-21-circle-divide-23-5 OR DAS-24236-
5xDAS-21empty-set23-5 OR *281x3006* OR WideStrike* OR
MXB-13)

58

Stack
#2

TS=(*DAS-24236-5xDAS-21023-5xMON-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-
236x3006-210-23xMONB88913* OR *281x3006x88913* OR
*281x3006XxMON¥*)

#3

#1 OR #2

58

Proteins
#4

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 (genetic*
NEAR/3 (modif* or engineer*))) OR GMHT) AND (crop OR
plant OR food OR feed)) OR gmo OR gmos OR Imo OR Imos OR
gm OR ge OR stack))

2695

Traits
#5

TS=((lepidopter* OR bollworm* OR pectinophora OR gossypiella
OR eorp-earwormz OR CEW 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/3 (modif* OR transform* OR manipulat* OR
engineer* OR stack))))

1302

#6

#3 OR #4 OR #5

3425

Reporting
Period #7

PY=(2022-2100)
(and added to the database on or since date of 2022 PMEM search
ran on Aug 8)

2,578,163

Final
Results
#8

#6 AND #7

103
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CABI

Set

Search query

Results

Event
#1

TS=(DAS24236* OR DAS-24236 OR DAS-24236-5 OR 281-24-
236 OR DAS21023* OR DAS-21023 OR DAS-21323-5 OR DAS-
21<0>23-5 OR 3006-210-23 OR 281-24-236x3006-210-23 OR
DAS-24236-5xDAS-21023-5 OR DAS-24236-5XxDAS-21<0>23-5
OR *281x3006* OR WideStrike* OR MXB-13)

59

Stack #2

TS=(DAS-24236-5xDAS-2123-5xMON-88913-8 OR DAS-
24236-5xDAS-21<0>23-5xMON-88913-8 OR 281-24-236x3006-
210-23xMONB88913 OR *281x3006x88913* OR
*281x3006XxMON¥*)

#3

#1 OR #2

59

Proteins
H#HA4

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 (genetic*
NEAR/3 (modif* or engineer*))) OR GMHT) AND (crop OR
plant OR food OR feed)) OR Imo OR Imos OR ge OR "genetically
engineered foods" OR stack))

2778

Traits
#5

TS=((lepidopter* OR bollworm* OR pectinophora OR gossypiella
OR eorp-earwormz OR CEW 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"))

1873

#6

#3 OR #4 OR #5

4087

Reporting
Period #7

PY=(2022-2100)
(and added to the database on or since date of 2022 PMEM search
ran on Aug 8)

360,901

Final
Results
#8

#6 AND #7

116
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MEDLINE
Set Search query Results
Event | TS=(DAS24236* OR DAS-24236 OR DAS-24236-5 OR 281-24- 21
#1 236 OR DAS21023* OR DAS-21023 OR DAS-2123-5 OR
3006-210-23 OR 281-24-236x3006-210-23 OR DAS-24236-
5xDAS-21@23-5 OR *281x3006* OR WideStrike* OR MXB-13)

Stack #2 | TS=(DAS-24236-5xDAS-21@23-5xMON-88913-8 OR 281-24- 0
236x3006-210-23xMON88913 OR *281x3006x88913* OR
*281x3006XxMON*)

#3 #1 OR #2 21

Proteins | TS=((crylf OR cry-1f OR cryif OR "cry-if" OR Cry1-f OR Cry-1- 1587

#4 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
(genetic* NEAR/3 (modif* or engineer*))) 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 409

#5 gossypiella OR eern-earworm* OR CEW 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 1803
Reporting | PY=(2022-2100) 1,261,461
Period #7 | (and added to the database on or since date of 2022 PMEM search

ran on Aug 8)
Final | #6 AND #7 62

Results

#8
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Europe PMC
(“DAS-24236-5xDAS-21023-5xMON-88913-8" OR “281-24-236x3006-210-

23xMONZ88913” 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:[2022-01-01 TO 2100-12-31]) AND
(FIRST_IDATE:[2022-08-08 TO 2100-12-31])

= 3 results
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Appendix 2. Eligibility/Inclusion Criteria!

Concept

Criteria

Population (taking into
account scope of the
authorisation)

Publication 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 authorisation for food, food, import, efficacy of the
traits, pest susceptibility, etc. are not considered relevant).

Intervention/exposure

Publications addressing the authorised GM cotton and derived
food/feed products, and/or the intended traits (newly expressed
protein(s) or their combination, when applicable).

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.qg.,
reviews, editorial, position papers).

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

! This table is provided for ease of reference, no updates have been introduced since the previous report.
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Appendix 3. New entries retrieved by the performed searches to literature databases for
the authorised GM cotton within the indicated search period (excluding
duplicates retrieved by the previous searches conducted in 2022)

Ahmad SF, Gulzar A, Abbas N, Tarig M, Ali | and Hafez AM, 2022. Realized Heritability,
Risk Assessment, and Inheritance Pattern in Earias vittella (Lepidoptera: Noctuidae)
Resistant to  Dipel  (Bacillus thuringiensis  Kurstaki).  Toxins 14,
http://dx.doi.org/10.3390/toxins14100686

Ahmad SF, Gulzar A, Tarig M, Rasool B, Khan D, Ullah S and Asad MJ, 2022. Resistance,
cross-resistance and stability of resistance to Bacillus thuringiensis kurstaki in Earias
vittella ~ (Fabricius)  (Lepidoptera:  Noctuidae). Biological Control  175.
http://dx.doi.org/10.1016/j.biocontrol.2022.105058

Ajinder K, Urvashi S, Sarvjeet S, Ravinder S, Yogesh V, Satnam S, Palvi M, Khushpreet K,
Inderjit S, Shayla B, Sarmah BK and Sandhu JS, 2022. Introgressing crylAc for pod
borer resistance in chickpea through marker-assisted backcross breeding. Frontiers in
Genetics 13. http://dx.doi.org/10.3389/fgene.2022.847647

Akhtar ZR, Bashir NH, Idrees A, Ali S, Afzal A, Zia K, Ul Haq I, Niaz Y, Tahir MB, Waqar
M, Ali H, Ghramh HA and Chen H, 2022. Triazophos induced lethal, sub-lethal and
transgenerational effects on biological parameters and demographic traits of
Pectinophora gossypiella using two sex life table. Journal of King Saud University
Science 34. http://dx.doi.org/10.1016/j.jksus.2022.102319

Alka S, Gourav J, Sushmita, Sateesh C, Vinay K, Upadhyay SK, Dubey RS and Verma PC,
2023. Failure of methanol detoxification in pests confers broad spectrum insect
resistance in PME overexpressing transgenic cotton. Plant Science 333.
http://dx.doi.org/10.1016/j.plantsci.2023.111737

Alves RD, D'Assuncao CG, Alves ER, de Albuquerque YML, de Melo IMF, da Silva VA,
Wanderley-Teixeira V and Teixeira AAC, 2023. Bacillus thuringiensis affects
reproductive capacity of adult rat offspring. Biotechnic & Histochemistry 98, 112-125.
http://dx.doi.org/10.1080/10520295.2022.2121422

Anderson JA, Mickelson J, Fast BJ, Smith N, Pauli RC and Walker C, 2023. Genetically
modified DP915635 maize is agronomically and compositionally comparable to non-
genetically modified maize. GM crops & food 14, 1-8.
http://dx.doi.org/10.1080/21645698.2023.2208997

Annepu AA, Naik VCB, Rao G, Kukanur VS, Chiranjivi C, Kumar PA and Rao VS, 2023.
Frequency of CrylAc and Cry2Ab resistance alleles in pink bollworm, Pectinophora
gossypiella Saunders from Andhra Pradesh, India. Phytoparasitica 51, 491-502.
http://dx.doi.org/10.1007/s12600-023-01066-x

Ashraf MA, Shahid AA, Rao AQ, Brown JK and Husnain T, 2022. Development and
Evaluation of the Cotton Leaf Curl Kokhran Virus-Burewala Bidirectional Promoter for
Enhanced CrylAc Endotoxin Expression in Bt Transgenic Cotton. Applied Sciences-
Basel 12. http://dx.doi.org/10.3390/app122111275

Bajaj K, Kumar CP, Singh J, Choudhary A and Mohindru B, 2023. Assessment of CrylAc and
Cry2Ab proteins in pollen of various transgenic cotton cultivars and effect on Apis
mellifera L. colonies. Journal of Entomological Research 47, 245-252.
http://dx.doi.org/10.5958/0974-4576.2023.00045.2

Banerjee R, De Bortoli CP, Huang F, Lamour K, Meagher R, Buntin D, Ni X, Reay-Jones FPF,
Stewart S and Jurat-Fuentes JL, 2022. Large genomic deletion linked to field-evolved
resistance to CrylF corn in fall armyworm (Spodoptera frugiperda) from Florida.
Scientific Reports 12. http://dx.doi.org/10.1038/s41598-022-17603-3
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Barcellos GA, Hanich MR, Pretto VE, Weschenfelder MAG, Horikoshi RJ, Dourado PM,
Ovejero RFL, Berger GU, Martinelli S, Head GP and Bernardi O, 2023. Characterizing
the lethal and sub-lethal effects of genetically modified soybean expressing Cry1A.105,
Cry2Ab2, and CrylAc insecticidal proteins against Spodoptera species (Lepidoptera:
Noctuidae) in  Brazil. Pest Management  Science 79,  548-5509.
http://dx.doi.org/10.1002/ps.7225

Benevenuto RF, Zanatta CB, Wassmann F, Eckerstorfer MF and Agapito-Tenfen SZ, 2023.
Integration of omics analyses into GMO risk assessment in Europe: a case study from
soybean field trials. Environmental Sciences Europe 35.
http://dx.doi.org/10.1186/s12302-023-00715-6

Boss A, Romeis Jand Meissle M, 2022. Prey-mediated effects of mCry51Aa2-producing cotton
on the predatory nontarget bug Orius majusculus (Reuter). Insect Science.
http://dx.doi.org/10.1111/1744-7917.13143

Cai LM, Liu XM, Tian ZQ, Michaud JP, Shen ZJ, Li Z, Zhang SD and Liu XX, 2022. Safety
of Bacillus thuringiensis CrylAh and Vip3Aa toxins for the predatory stink bug Arma
custos (Hemiptera: Pentatomidae). Science of the Total Environment 851.
http://dx.doi.org/10.1016/j.scitotenv.2022.158120

Carpane PD, Llebaria M, Nascimento AF and Vivan L, 2022. Feeding injury of major
lepidopteran soybean pests in South America. PloS one 17, e0271084.
http://dx.doi.org/10.1371/journal.pone.0271084

Carriere Y and Tabashnik BE, 2023. Fitness Costs and Incomplete Resistance Associated with
Delayed Evolution of Practical Resistance to Bt Crops. Insects 14.
http://dx.doi.org/10.3390/insects14030214

Carvalho IF, Machado LL, Neitzke CG, Erdmann LL, Oliveira LT, Bernardi D and Rosa
APSAd, 2022. Biological parameters and fertility life table of Spodoptera frugiperda in
different host plants. Journal of Agricultural Science (Toronto) 14, 48-56.
http://dx.doi.org/10.5539/jas.v14n10p48

Chaudhari DK, Panickar BK and Chandaragi MK, 2023. Evaluation of insecticides for the
management of pink bollworm, Pecticinophora gossypiella (saunders) in Bt cotton.
Journal of Experimental Zoology, India 26, 675-680.
http://dx.doi.org/10.51470/jez.2023.26.1.675

Chen H, Huang YQ, Ye MN, Wang Y, He XY and Tu JM, 2023. Achieving High Expression
of Cry in Green Tissues and Negligible Expression in Endosperm Simultaneously via
rbcS Gene Fusion Strategy in Rice. International Journal of Molecular Sciences 24.
http://dx.doi.org/10.3390/ijms24109045

Costa FSSd, Castro MTd, Martins E and Monnerat RG, 2022. Insecticidal effect of cry toxins
produced by Bacillus thuringiensis on Diceraeus melacanthus (Dallas, 1851) and
Euschistus heros (Fabricius, 1798) (Hemiptera: Pentatomidae). Journal of Agricultural
Science (Toronto) 14, 1-14. http://dx.doi.org/10.5539/jas.v14n9p1

da Silva LA, Basso MF and Ribeiro BM, 2023. A novel picorna-like virus identified in the
cotton boll weevil Anthonomus grandis (Coleoptera: Curculionidae). Archives of
Virology 168. http://dx.doi.org/10.1007/s00705-022-05672-8

de Oliveira WS, Sakuno CIR, Miraldo LL, Tavares M, Komada KMA, Teresani D, Santos JLX
and Huang FN, 2022. Varied frequencies of resistance alleles to Cry1Ab and CrylAc
among Brazilian populations of the sugarcane borer, Diatraea saccharalis (F.). Pest
Management Science 78, 5150-5163. http://dx.doi.org/10.1002/ps.7133

de Oliveira JA, Negri BF, Hernandez-Martinez P, Basso MF and Escriche B, 2023.
Mpp23Aa/Xpp37Aa Insecticidal Proteins from Bacillus thuringiensis (Bacillales:
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Bacillaceae) Are Highly Toxic to Anthonomus grandis (Coleoptera: Curculionidae)
Larvae. Toxins 15. http://dx.doi.org/10.3390/toxins15010055

Dhammi A, van Krestchmar JB, Zhu JW, Ponnusamy L, Gould F, Reisig D, Kurtz RW and Roe
RM, 2022. Impact of Caterpillar Increased Feeding Rates on Reduction of Bt
Susceptibility. International Journal of Molecular Sciences 23.
http://dx.doi.org/10.3390/ijms232314856

Duan Y, Yao X, Li P, Wang M, Hu S, HU E, Liu Y, Yang S and Wei J, 2022. V-ATPase subunit
B is a functional receptor of CrylAc in Helicoverpa armigera (Lepidoptera: Noctuidae).
Chinese Journal of Biological Control 38, 1094-1102.
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Appendix 4. Publications screened for relevance based on the full text

Table 4.1. 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 4.2. 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
None Not applicable

Table 4.3. 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




