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Second renewal of the authorisation for import, distribution and retail of 
genetically modified carnation FLO-40689-6 (Moonaqua™) 

COGEM advice CGM/260402-02 
 

1. Introduction 
COGEM has been requested to evaluate the environmental risks associated with the second renewal 
of the authorisation for import, distribution and retail of cut flowers of genetically modified (GM) 
carnation (Dianthus caryophyllus) FLO-40689-6 (also known as Florigene®Moonaqua™). The present 
application (C/NL/06/01_002), was filed by Suntory Flowers Ltd.  
 
Consent to place Moonaqua™ on the market in Europe was granted in 2009.1 Import authorisations 
remain valid for a period of 10 years. In 2018, the Netherlands Competent Authority proposed to 
consent to the renewal of placing on the market of FLO-40689-6 for another 10 years. The applicant 
now filed an application for the second renewal of the authorisation. COGEM previously advised 
positively on the import, distribution and retail in the EU of GM carnation Moonaqua™, FLO-40689-6 
in 20072 and on renewal of the authorisation in 2018.3 COGEM has also issued positive opinions on 
import, distribution and retail of similar GM carnations with altered flower colours (e.g., Moonvelvet™, 
Moonlite™, Moonberry™ and Moonvista™).4,5,6,7,8,9,10,11,12,13  

1.1 Carnation 
Carnation belongs to the species Dianthus caryophyllus of the widely cultivated genus Dianthus. Wild 
Dianthus species are found throughout Europe, the Balkan and the Mediterranean area.14,15,16 In the 
Netherlands, several native Dianthus species occur and some Dianthus species that are commonly 
grown as garden plants have established themselves in the wild.17,18  

Carnations have been cultured for hundreds of years to improve flower size and generate colour 
variants. Cultivated carnations are almost certainly hybrids between two or more Dianthus species, one 
of which is most likely D. caryophyllus. Cultivated carnation is highly domesticated; it is not propagated 
by seed, but vegetatively by cuttings and tissue culture. Carnation also does not spread vegetatively 
spontaneously, or produce vegetative organs like bulbs, stolons or rhizomes.19 Carnation is semi-
winter hardy, has no weedy characteristics and even after decades of cultivation has never shown to 
be able to establish itself in the wild.20 
   
In nature, pollination of D. caryophyllus occurs exclusively by lepidopteran insects. Dianthus carnation 
pollen cannot be spread by wind. Any pollen produced is heavy, sticky and deeply buried in the 
flower.21,22 Although the Netherlands has a large carnation handling industry, carnation pollen is not 
detected in the atmosphere.23,24,25 Breeding has increased the number of petals present in carnation 
cultivars. As a result, the reproductive tissues of the flower have become enclosed, restricting access 
to insect pollinators.14 There has never been any evidence of spontaneous hybridisation between 
carnation and wild Dianthus species, despite the fact that carnation has been cultivated worldwide for 
centuries.14,26 
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1.2 GM carnation FLO-40689-6  
GM carnation FLO-40689-6 was developed by Agrobacterium-mediated transformation, and expresses 
the genes f3’5’h and dfr which result in an altered flower colour, and SuRB which provides tolerance to 
sulfonylurea herbicides and is used as marker trait in the selection of GM plants. For an overview and 
description of the introduced genes and traits in FLO-40689-6, see Table 1. 
 
Table 1. Description of the introduced genes and traits. 
Introduced 
genes 

Encoded proteins Regulatory elements Traits 

SuRB  Acetolactate synthase (ALS) 
enzyme derived from Nicotiana 
tabacum.27 

Cauliflower mosaic virus 35S 
promoter, 5' untranslated region 
(ca. 60 bp) from the cDNA 
corresponding to the petunia gene 
encoding chlorophyll a/b binding 
protein. Terminator from N. 
tabacum SuRB gene.2,28,29 

Confers tolerance to ALS 
inhibiting (sulfonylurea) 
herbicides which are 
used to select 
transformants. 

f3’5’h Flavonoid 3’5’ hydroxylase 
(F3’5’H) enzyme derived from 
Viola hortensis.30 

Promoter from snapdragon 
(Antirrhinum majus) chalcone 
synthase (CHS) gene, and 
terminator from the petunia D8 
gene encoding a phospholipid 
transfer protein homologue.2,28,29 

Modified flower colour. 

dfr Dihydroflavonol-4-reductase 
(DFR) derived from Petunia × 
hybrida.31 

Own promoter and terminator of 
the petunia dfr gene.2,28,29 

Modified flower colour. 

2. Environmental risk assessment 
The application for market authorisation of GM carnation FLO-40689-6 for import, distribution and 
retail of cut flowers contains reports of the annual monitoring reports, bioinformatic analyses, and 
other new information relating to FLO-40689-6 that has become available since the renewal for 
consent to market was issued in 2018. Bio-informatic analyses were performed using the translated 
protein sequences of the open reading frames (ORFs) bridging all T-DNA-genomic DNA junctions. In 
contrast to the previous application, longer flanking sequences were used. Potential protein sequence 
homology to allergens and toxins was assessed using up-to-date databases. In addition, translated 
protein sequences of the T-DNA coding regions of the transformation vector (pCGP1991) were assessed 
for potential homology to toxin-related proteins or allergens. No indications for potential 
environmental risks were identified.  
 
The applicant supplied annual monitoring reports for FLO-40689-6 between July 2018 and June 2025. 
As part of yearly monitoring, the applicant obtains questionnaire feedback from the importer and 
expert monitoring groups, to obtain information on illegal propagation of GM carnation in Europe. 
Furthermore, they contacted individual scientists and several institutions (herbaria, plant protection 
services, conservation groups etc.) to request any reports on the identification of wild populations of 
carnation, D. caryophyllus or related Dianthus species. The monitoring plan was adapted once in 
November 2021, discontinuing the need for the so called ‘mail out’ component of the monitoring plan. 
COGEM previously advised positively on the discontinuation of the 'mail out' component, as the 
alternatives methods were deemed sufficient for timely observation.32 This change was implemented 
in 2023. The applicant also inspected the composting areas of the production sites in Colombia and 
Ecuador and investigated whether GM carnation established at these areas. No evidence of the 
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establishment of FLO-40689-6 nor introgression of the transgenes into wild Dianthus species was 
obtained.  

In addition, a literature and database search was performed as part of the monitoring process for 
FLO-40689-6, to identify reports of carnation in the wild. The literature and records evaluated by the 
applicant also did not contain any reports of carnations occurring in the wild or evidence of 
introgression of the transgenes to wild Dianthus species.  
 
The genes introduced in FLO-40689-6 do not encode toxic or allergenic products. The authorisation 
of FLO-40689-6 is limited to import, distribution and retail and does not allow the use of the GM 
carnation as food. Therefore, retailers will not be allowed to sell the petals of the GM carnation for 
food purposes. Petals of carnation can sometimes be used in dishes and as garnishing.33,34,35 Occasional 
consumption of flower petals is unlikely to lead to an adverse effect. 

COGEM is not aware of any reports indicating that incidental consumption of FLO-40689-6 poses 
a risk to human health. In view of the above-mentioned considerations, COGEM is of the opinion that 
unauthorised incidental consumption of GM carnation FLO-40689-6 poses a negligible risk to human 
health. 

3. Conclusion  
No evidence was found to indicate a change in the outcome of the risk assessment carried out at the 
time of the marketing approval of FLO-40689-6. COGEM is of the opinion that a second renewal of the 
authorisation for import, distribution and retail of cut flowers of GM carnation FLO-40689-6 
(Moonaqua™) poses a negligible risk to human health and the European environment. 
 

References 
 
1.  Commission Decision of 16 March 2009 concerning the placing on the market, in accordance with Directive 2001/18/EC 

of the European Parliament and of the Council, of a carnation (Dianthus caryophyllus L., line 123.8.12) genetically 
modified for flower colour. Official Journal of the European Union L 72/18, 18.3.2009 

2. COGEM (2007). Import of genetically modified carnation ‘Moonaqua’. COGEM advice CGM/070206-02  
3. COGEM (2018). Renewal of the authorisation for import, distribution and retail of genetically modified carnation FLO-

40689-6. COGEM advice CGM/180613-02 
4. COGEM (2009). Import, distribution and retail of GM-carnation IFD-25958-3. COGEM advice CGM/ 090429-01 
5. COGEM (2005). Import of cut flowers of the genetically modified carnation ‘Florigene Moonlite’ (C/NL/04/02). COGEM 

advice CGM/050207-01 
6. COGEM (2009). Import, distribution and retail of gm-carnation ‘Moonshadow’. COGEM advice CGM/090407-08 
7. COGEM (2009). Import, distribution and retail of GM-carnation IFD-25958-3. COGEM advice CGM/090429-01 
8. COGEM (2009). Import, distribution and retail of GM carnation IFD-26407-2. COGEM advice CGM/090504-06 
9. COGEM (2013). Import, distribution and retail of GM carnation FLO-40685-1. COGEM advice CGM/131217-01 
10. COGEM (2016). Renewal of the consent for import, distribution and retail of genetically modified carnation FLO-40644-

6. COGEM advice CGM/160706-03 
11. COGEM (2013). Import, distribution and retail of cut flowers with modified flower colour (GM carnation SHD-27531-4). 

COGEM advice CGM/130711-01 
12. COGEM (2024). Renewal of the authorisation for import, distribution and retail of genetically modified carnation IFD-

25958-3 (Moonberry). COGEM advice CGM/240502-01 
13. COGEM (2024). Renewal of the authorisation for import, distribution and retail of genetically modified carnation IFD-

26407-2 (Moonvelvet). COGEM advise CGM/240502-02 
14. Office of the Gene Technology Regulator (2015). The biology of Dianthus caryophyllus L. (Carnation). Australian 

Government. Department of Health 



COGEM advice CGM/260402-02 4 

 
15. Tela Botanica - Dianthus caryophyllus L. http://www.tela-botanica.org/bdtfx-nn-22083-synthese (visited March 10th, 

2026) 
16.  Flora Italiana - Dianthus caryophyllus L. http://luirig.altervista.org/flora/taxa/index1.php?scientific-

name=dianthus+caryophyllus (visited March 10th, 2026) 
17. Duistermaat H. (2020). Heukels’ Flora van Nederland, ed. 24. Noordhoff Uitgevers. 
18.  FLORON verspreidingsatlas. https://www.verspreidingsatlas.nl/0401 (visited March 10th, 2026) 
19.  Strid A & Tan K (1997). Flora Hellenica, Volume 1. Koeltz scientific books. Koningstein, Germany 
20. CABI (2007). Crop Protection Compendium, 2007 Edition. Wallingford, United Kingdom 
21. Jennersten O (1983). Butterfly visitors as vectors of Ustilago violacea spores between Caryophyllaceous plants. Oikos 

40:125-130 
22. Keane AT (1989). Breeding new carnation cultivars. IPPS 39: 88-89 
23. Driessen MNBM & Derksen JWM (1988). Pollenatlas van de Nederlandse Atmosfeer, Onkenhout, Hilversum, eerste druk 
24. Elkerliek ziekenhuis. Pollentellingen 2026. https://www.elkerliek.nl/elkerliek.nl/specialismen/AKL/Pollentellingen.pdf 

(vitised March 10th, 2026) 
25.  Leids Universitair Medisch Centrum. Pollentelling https://sec.lumc.nl/pollenwebextern/ (vitised March 10th, 2026) 
26. Buell KM (1952). Developmental morphology in Dianthus I. Structure of the pistil and seed develop-ment. American 

Journal of Botany 39: 194-210 
27.  Keeler et al. (1993). Regulation of tobacco acetolactate synthase gene expression. Plant Physiol. 102:1009-1018 
28. European Food Safety Authority (EFSA, 2008). Notification (Reference C/NL/06/01) for the placing on the market of the 

genetically modified carnation Moonaqua 123.8.12 with a modified colour, for import of cut flowers for ornamental use, 
under Part C of Directive 2001/18/EC from Florigene. Scientific Opinion of the Panel on Genetically Modified Organisms. 
The EFSA Journal 662: 1-25 

29. European Food Safety Authority (EFSA, 2018). Risk assessment of new sequencing information on genetically modified 
carnation FLO-40689-6. EFSA Journal 16: 542 

30.  Fukui Y et al. (2003). A rationale for the shift in colour towards blue in transgenic carnation flowers expressing the 
flavonoid 3',5'-hydroxylase gene. Phytochemistry 63: 15-23 

31.  Beld M et al. (1989). Flavonoid synthesis in Petunia hybrid: partial characterization of duhydroflavonol-4-reductase 
genes. Plant Mol. Biol. 13: 491-502 

32.  COGEM (2021). Advies ‘wijziging van het monitoringsplan voor gg-anjersdow’. COGEM advice CGM/211005-01 
33.  Eat me – Anjer. https://www.eatme.nl/producten/anjer (visited March 10th, 2026) 
34.  Jardins de pareillas – art de vivre entre botanique, gastronomie et créativité. http://jardinsdepareillas.over-

blog.com/article-2893237.html (visited March 10th, 2026) 
35. Elle à table. http://www.elle.fr/Elle-a-Table/Recettes-de-cuisine/Tartines-au-beurre-d-oeillet-551895 (visited March 

10th, 2026) 

http://www.tela-botanica.org/bdtfx-nn-22083-synthese
http://luirig.altervista.org/flora/taxa/index1.php?scientific-name=dianthus+caryophyllus
http://luirig.altervista.org/flora/taxa/index1.php?scientific-name=dianthus+caryophyllus
https://www.verspreidingsatlas.nl/0401
https://www.eatme.nl/producten/anjer
http://jardinsdepareillas.over-blog.com/article-2893237.html
http://jardinsdepareillas.over-blog.com/article-2893237.html
http://www.elle.fr/Elle-a-Table/Recettes-de-cuisine/Tartines-au-beurre-d-oeillet-551895

	Second renewal of the authorisation for import, distribution and retail of genetically modified carnation FLO-40689-6 (Moonaqua™)
	1. Introduction
	1.1 Carnation
	1.2 GM carnation FLO-40689-6

	2. Environmental risk assessment
	3. Conclusion

