~.,

- Member State of notification: The Net

i e

(a) herlands

(b) -gNinfi_cation number: C/NL/97/13-1363A/01 (Renewal - cut flower import only)

(c) @.N.aﬁné_of the product (commercial and other names): | -
o B _PLORIGENE Moonshadow™

(d) - Date of acknowledgement of notification:

Name of notifier: Florigene Pty. Limited (Australia

- 'Address of notifier: 1 Park Drive, Bundoora,m\'}fc 3083, Australia o

I_s the_notiﬁer domestic manufacturer: No .”Mih’;p()l“‘tel‘ ch

@

“In case of an import the name and address of the manufacturer shall be given: F]éﬁ%gene

~Pty. Limited, 1, Park Drive, Bundoora, VIC 3083, Australia.

(e)

‘the placing on the market, whether it be the manufacturer, the importer oxr the distributor;

Name and full address of the person established in the Community who is responsible for

- Ms. Juliette Gray
. Suntory Ltd.
- Buchanan House
"3 St. James’s Square,
London SWIY4JU,
UK.
. Phone 44-20-7839-9370
“Fax 44-20-7839-9379
“e-mail juliette.gray(@suntory-uk.co.uk
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(@)
- Recaplent plant is Dianthus car yophyllus L. (UK carnation, NL anjer ESP clavel). The product

Name of recipient or parenta] plant and the mtended function of the genetic modification:

" consists of a carnation variety in which the flowers have a modified colour as the result of genes

- .enabhng the biosynthesis of delphmldm plgment The ﬂowers also carry an herbicide resxstance

~ gene to facilitate selection in vitro.

®

ﬂower, vegetative parts, efc.) as a proposed condition of the authorization apphed fer-

Any speciﬁc form in which the product must not be placed on the market (seeds, ci:t-

: :_None

©

Intended use of the product and types of users: The flower product will be-sold in the cut

ﬂewer market in the same way as other camation ﬂOWCIS Users 1nclude flower 1mp0rte;s

:'ﬂower auctioneers ﬁower whoiesaiers retailers, and ﬂor:sts Flowers will u}timately be sold 10

. the general pubhc

@

Any specific ;nstructzons and/or re{:ommendatzons for use, storage and handling, mciudmg

ik :mandatory rcstnctlons proposed as a condltlon of the authorization. applled for‘ There are

no. specaf“ Ic 1equ1rements

(e'): | |

If, applicable, geographical areas within the EU to which the product is intended to be

conﬁncd under the terms of the authorization applied for: None

@

.Any type of enwronment to which the prodzzct is unsuited: None

@ .

Any proposed packagmg reqmrements. No specific packaging will be used for tranSport or

" marketing of the cut-flowers. . The flowers will be handled ‘according to general practice in

“handling carnations.

®)

Any proposed labeling.. re{juirements in addition to those reguired by faw: Product

$ mfm mation, 1z1cludmor written advice and assoczated iabelmg and information will be provxded-

8 :With the imported flowers. Proposed wording is;

- "This product isa genetl_caliy modified ¢arnation and is not for human or animal consumption

~nor for cultivation."

W

_Estinléféa .potenfial demand: The populéi'ity,of flower colour is highly sensitive to changes in

‘consumer’s taste. Currently, the estimated annual donsum_ption in Europe is approximately

'_5:,(}0,000 stems; we are e_xpecting to increase this number to 2.5 ~ 5 million stems with more

. ci_ire’é_t marketing.
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G) R  '  Unique identification codes(s) of the GMO(s):

11363 . T FLO-11363-1

Ye_S;_rm
I no, refer to rzsk analysis data on the basis of the elements of Part B of D:rect:ve
2(}(}1/18/EC The varlety FLORIGENE Moonshadow has been notified (C/’NL/Q'?/ i3- 1363A)

under directive 90/220/EEC The previous notification approved the cultivation and safe of

FLOREGENE Moonshadow. This apphca’uon is a renewal, however we do not wish to cultwate in

;Europé:t_he: ﬁ'i'en'ewai is for cut flower import only.

(1) If n(}, _refer to l‘lSk analysis data on the basis of the elements of Part B of Directive

2801/ 18/EC An envuonmentai risk assessment is provided with the application.

(l) If yes, specxfy The product has been grown in Colombia, Ecuador and Australia and imporled into |

Europe USA, Canada and Japan See Section F3 for more details.
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(a) Famlly nae' S S CaiyOphyilaceae

& Gews 7 Diembw |
(c) Species: caryophyllus..
(d) - Subspecies: .~ - - Not apphcable

(¢)  Cultivar/breeding line: Recipient var ;ety UN

(f) Common name: _ - Carnation .

(). Mode(s) of reproductlon.. The cultxvated camatlon is vegetatzvely propagated and fo produce
p ants for cut. ﬂower ploductxon cuttmgs are taken from vegetatwe 'mother plants which are

.contmuaily pruned to produce a high number of vecetatlve cuttmOS ﬁom axxllary buds, These

'Rooted plants may' _beflpiant'ed in soil’ ot gro'wﬁ hydfop'on_iélally, and are kept for 1 to 2 years.
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Tiowers are produced in flushes beginning 3-5 months after rooted cuttings are planted.
Picking of all flowers is essential and flowers must be harvested in ’aght bud (01 closed bud for,

spray types) for d.!StI‘lbull()l‘l and marketing. '

Carnation is not reproduced by seed and seed cannot form during cultivation. Carnation pollen.

can only be dispersed by ieprdopteran insects such as moths Pollen is not wind dxspersed

(i) - Spec;ﬁc factors affecting reproduction, if any:. Imported cut~ﬂ0wers have 10 capacxty for

' -‘--gene d1speisai by seed formation or pollen dispersai

(i) - Generatmn time: Cultivated camatlon is glown for I to 2 years. The apphcatxon is, f01 lmport of

' ;cut~ﬂowe1s only.

"Camations are double- flowered cultivars and in the generaE trade and ‘botanical and horucu}tmal_
hterature camaﬂon cui‘ava;s are considered to belono to the spec:cs Dzamhus caf yophyllus Thc
_COll;li.ﬁC;D. name for Dianthus car yOphyllus is carnatmn Howevm the exact taxonomzc and bmedmg
ihzstcny of caz natlon is not known and it is almost certam that camation is a hybrid mvolvmg two 01‘
. more Dzanthm spemes ‘one of which is Dianthus car yophyllus

Whilst thére are wild Dianthus species in Europe, there is no compatibility between these plants and
1mpozted carnatlon ﬂowers No report exists of spontaneous hybridization bct'wéen carnatilon

cuiuvated in Eur0pe and either wild Dianthus types or speczes of other genera. ‘There is no potentlai‘_

f01 hybudwanon

(a) “Ability to form structures for survival or dormancy: . The survival structures carnation can

: ploduce are seeds and pollen, though it is nnposs:ble for ;mported camat;on ﬂowe1s to fcmn

seed

() 'Spectfic factors affectmcr survivability, if any: Imported carnation ﬂowers will not suwwe more

than three weeks in the hands of the consumer. During this time seed set is nnposs1ble

- .Dlscarded carnation flowers hdve no vegetative propagation ablhty.

(a) 'Ways and extent of dissemination: Genetic material from. cultwated carnation piants could

:theoretlcally be dlssemlnated through seed or insect pollmauon or vegetaﬂve pmpagation
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(b)  Specific factors affecting dissemination, if any: Not applicable

None of these avenues are realistic avenues-for gene dispersal in the case of the carnation

ﬂo_weré imported into Europe.

_The carnation is a cultivated plant and is :101 found in the wild, but is grown Worldmde In Eulope

mam productlon countries are Italy, Spam aﬂd the Netherlands. Camat;on ﬂowers are ;mported into
the EU frOm Africa, South America and the m;ddle East. WlId D.tamhus car. yophyllus is very rare and

can oniy be found m specific coastal reglons of Corswa Sdrdmla France and Itaiy

Camatlon 1s cultwatcd and has no natmal habitat Camat;on ﬂowers are routmeiy unporled into the
]:U from Afmca South America and the mlddle East and are also wzdely glown m Eumpe Seve1a1

bllhon carnatzon ﬂoweis are distributed wnhm the EU per annum.

_Car_n'a'ction has been used safely by humans for ornamental purposes for centuries. The modification in the

GMHP '(_productibn of delphinidin) is novel for carnation, but there are many flowers and other

Dircct tests of potential toxicity indicate no potential for harm to plant, animal or human health.

The product is imported cut ﬂowers and the receiving environment is the commercial ,env.ironmen't of
alrports walchouses, trucks and shops, and the home. The product WIH not be grown in Euiope
Dis¢ard.ed flowers will be dead, or soon die and have no ability to survive after use and will not enter

human or animal food chains.

dxﬁamentai species that produce delphinidin. Deiphiﬁidin is also present in many common foods.

T_hér_e is now a long history of safe use of the products. Carnation is not reported to be a poisonous plant,

and there is no evidence that the transgenic line has, or could, cause an adverse reaction.
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The genetically modified htgher plant (GM"HP) of the present application consists of mnported
‘ﬂowers which have been harvested from camation piants that have a mod:ﬁed ﬂower coiour and

are herbicide resistant.

Phenotype

Flower colou1 is generally the result of the reiatwe concentration and type of two pignient cIasses
- caroteno;ds and flavonoids. Of the two,. ﬂavonmds contrlbute the: most to flower colour
Anthooyamns are ﬂavonoxd based coioured plgments. There are th},ee groups of anthocyanms
ﬂmse based on delphinidin that generaliy ploduce blue- ﬂower coiom those based on cyamdm
that produoc red or pink flower colom and those based on pelargomdm that produce orange or
brlck red flower colour. Non- geneﬁcally modified carnations lack spemﬁc anthocyanin | -
blosynthetzc pathway enzymes that are 1espons;ble fm the produclmn of the delphm:dm.
moiecule due to the absence of a gene encodmg the enzyme ﬂav0n01d 35 hydmxylase (F3'5'H),
‘WhICh converts d;hydxokaempferol (DHK) to d;hydioquercetm (DHQ) -and - then 1o
d;hydromyrwetm (DHM). In thc: genetlcally mod;ﬁed camatlon line FLORIGENE
.Moonshadowm (1363A), three genes have been introduced that encode a tobacco ALS {(NtALS),
pansy F3'5'H (VRE3'5'H) and petuma DFR (PRDFR), with the aim of producmg high levels of
de §ph1n£dm -based anthocyamns Delphinidin_derivatives are produced  as result of the
combmed express;on of the introduced genes: PhDF R and . VhFB 5'H together wnh other'
endogenous genes in the anthocyamn blosymhetic pathway The production of delphinidin leads
to a change in flower colour. The flower. ploduot of this apphcatlon has a purple shade, distinct

- from the white flower colout of the control line that was transformed to generate the transgenic.

The genes that have been inserted are:

()  The pansy F3'5'H (VRF3'5'H) cDNA, coding fo1 fIavcmold 3 5' hydroxylase
(F3'5'H), derived from Viola hortensis. F3'5S'H converts the dihydroflavonols DHK
and/or DHQ into the dihydyoﬂavonoi DHM. The presence of the enzyme F3'5'H

“allows transgenic plants _ndrina_ily lacking this Qﬁzy'me_to produce violet or blue
delphlmdm -derived pwmenis E | | -

(iij The petunla DFR (PlzDFR) gDNA codmg for the enzyme dlhydroﬂavonol 4-

N 'reductase from Petuma X hybmda The petunia DFR enzyme is only capabie of using

DHQ and DHM as substrate, not DHK. It preferentially uses DHM over DHQ. This
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ensures that delphinidin is the predominant anthocyanidin. The DFR gene is under
‘the control of its own promoter. , | : _ _
(i) . The tobacco ALS gene (SuRB; NtALS), cocimg for a mutam acetoiactate symhase
protein (ALS), derived from Nicotiana tabacum. Expressmn of ALS confers
resistance to sulfonylurea herbicides. The ge_né is included to allow selection of

transgenic shoots in vitro.

Genetlc material was inserted into carnatlon by transf(}rmanon usmg “the dlsarmed Agrobacrerzum
N -tumefacrens stram AGLO cauymo' the transformatlon vectox pCGP199} dcveioped by F lorloene Pty
Ltd Bundoom (Mel boume) Austraha

The transformation vector p61991_ _as‘ed bylllori_g_en Pty. Lid, Bundoora (Melbotirne),

AuStiﬁaiia_.

27119-571 (27444) LB . Ti ptasmid Defines junction between T-DNA and plant genomic DNA or
e Agrobacterium vector DNA. Includes site of T-DNA processing and inside and
(\ / ' - tumefaciens Qctopine outside border regions. Utilized in transfer of insert to the plant
e strain , cell and integration into the genome.
572-579 polylinker pBluescript/plC series  Residual sequences from vectors used in- assemblmw
. E. coli vectors fransformation vector,
580-770 358 Cauliflower mosaic Constitutive promoter in piants.
promoter viras (CaM V)
771-831 Cab SUTR  Pedunia X hybrida Chlorophyll &/b binding protein 5' untranslated region (UTR)
from cIONA.
832-2826 SuRB (ALS)  Tobacco, Nicotiana Encodes acetolactate synthase resistance to chiorsulfuron.
{abacum Gene with own terminator (no promoter).
2827 - 4596 SuRB {ALS) Tobacco, Nicoliana Tobaceo ALS (SuRB) terminator.
ferminator tabacuin
4597-4861 poiylinker pBluescriptipUC series  Residual sequences from vectors used in assembling
E. coli vectors transformation vector.
4862~ 5138 DFR Petunia X hybrida Dihydroflavone! 4-reductase promoter.
promoter
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5139 - 6836 DFR Petunia X hybrida Encodes the dilydroflavonol reductase protein with its own |
genomic promoter and ferminator; a key enzyme in the anthocyanin
clone biosynthesis pathway. The gene is comprised of & exons and 5
introns.
6837 - 9819 DFR Petunia X hybrida Diliydroflavonol 4-reductase terminator,
terminator : :
9820-9847 . pB! uescnpt/pUC Residual sequences from vectors uséd in assembling
polylinker . ]
_ E. coli transformation vector.
9848-11019 CHS Snapdragon, Antirhinum  Flavonoid pathway promoter from & gene encoding chalcone
promoter majus synthase.
11020-11063 poiylinker pBluescript/pUC series . Residual sequences from veciors used in agsembiing
E. eoli vectors fransformation vector.
11064-12841 F35H Viola hortensis Encodes the flavonoid 3' 5 hydroxylase protein. A key enzyme
cDINA in the anthocyanin biosynthesis pathway leading 1o the
biosynthesis of delphinidin.
12842-12854 polylinker pBluescript/pUC seties  Residual sequences from vectors used in assembling
E. coli vectors transformation vector.
12855-13673 D8 Petunia X hybrida Terminator sequence from petunia *D§’, a putative
( terminator : phospholipid transfer protein homologue.
‘ 13674-13860 polylinker pBluescript/pUC series  Residual sequences from vectors used in assembling
- E. coli vectors transformation vcctor
13861-15703 B 71 plasmid Defines junction between T-DNA and p%am genomic DNA or
Agrobacterium vector DNA. Includes site of T-DNA processing and inside and
tumefaciens outside border regions. Utilized in transfer of insert to the plant
Qclopine strain cell and integration info the genome. .
15704-15713 polyiinker pBlueseript/pl)C series  Residual sequences from vectors used in assembling
' E. coli vectors transformation vector.
15714-23627 pVSsi Pseudomonas For replication in Agrobacterium. This is a broad spectram
replicon aeruginosa replicon, which ailows plasmid replication in a wide range of
bacteria. Includes flanking sequences either side of origin of
) replication,
23628-25600 Tetracycline K, coli Used for the selection of bacteria carrying the transformation
’ resistance vector, This DNA has a known function and encodes a
gene membrane associated pro[em that pfcvems lctracyclme from
complex enfering bacterial cell
25601-27118 Modifted E. coli This low copy repilc{m allows replication in E. coli only,
pACYC184 Includes flanking sequences either side of origin of replication.
\ ' replicon

plgments Whilst petals of camat;ons whlch are not modlﬁed do noi The productlon of delphlmdmf
'based anthocyanms resuiis m a ohange in petaI co]our The ﬂower products of this appl:cat:on are af

shade of puiple compared to the white/cream ﬂowers of the line from whlch the tlansgemc ime was;

derwed
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“\,_/ g

(a) Size and. structure of ‘the msert and methods used 1or 1ts eharacterwatlon, mcludmg

mformation on any parts of the vector mtrodueed m the GMHP or any carrier or forelgn
DNA remammg m the GMHP ' " R P B

The transformatlon vectm is 27 444 bp The s;ze and stmcture of the mserted sequence has been.'
determmed by Southe.r.n”biot analyms Whlch conﬁl‘med only T DNA between the left and rsght
bmders of the tlansformatlon veetor pCGPl991 remamed in the genetleally modiﬁed h]gher
plant (GMHP) R | e | | RN

No carrier (Agrobactemum tumefacrens) 1emams m the GMHP

(b) In the ease of deletlon, size and fﬁnction of the deleted reglon(s)

Not applzeable

(e) Locatlon of the msert in the plant eells (mtegrated in tbe chromosome, chloroplast

mltoehondrmn, or mamtamed in a non 1:1tegrated form) and method for its determmat;on _
The insert has mtegrated mto the plant chromosome as determmed by T DNA 1oeus olonmg and

sequenemg

(d) Copy number and genetlc stabxllty of the msert

The T- DNA is present at three mtegxa’uon foci and the:e are multlple coples of eaoh T—»DNA

eomponent as detenmned by Southein blot analys;s (Attachment A4 and AS) as summal 1zed in

-T_abe_l__be_ V.

T able 1 Esttmated copy number of T ~DNA components when probmg genomzc DNA from the

' carnation line FLORIGENE Moonshaa’ow (13634) with probes repi esentmg each, component.
~ within the T-DNA borders of the ' ‘

transformation vector pCGPI991. .

S oo Loeusd o ocy .
PR 1 2 I
VEsH . 2 B s,

FLORIGENE Moonshadow has been Vegetatxvely propagated since 1995 Measured by ﬂower:' ’

colour the Ime is gcnetlcally stable
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.

(e)

In case of modiﬂcatmn other than insertion or deletmn, describe function of the modified

' genetzc material before and after modlﬁcatmn as wcll as dlrect changes in express:on of

genes as a result of the modification:

| “Not applicable. .

@

"_Informahon on the expression of the insert and methods used for its. characterlzatlon.

' Exp;essmn of the insert has pr1mar11y been detexmmed by detectmg delphm;dm type p1gments

usmg thin layer chromatography (TLC) and hlgh pressure E]quld chromatography (HPLC).
Plowers of FLORIGENE Moonshadow (1363A) contam approx1ma1.ely 0.35 mg delphimdm per
gram fresh weight, determined by HPLC. Only transgenic ﬁowe;s can prod.uce such pigments

through the activity of the enzyme F3'S'H encoded by one of the. introdu’ced oen'es. The

- substrates on which flower colom modzﬁcauon enzymes act are’ Genezaiiy only pr esent in. ﬂower

petals at the appropriate stage of deveiopment

‘Additional expression analysis was carried out by refere‘nce to noxﬂlei.'n blots. Total RNA was

isolated from petals of transgenic camatlon line FLORIGENE Moonshadow (1363A) and its

'parent Piccola. The RNA from both lines was hybrldized sequentially with probes sPemﬁc to

each component ‘of the transformation vector pCGP1991.  This analys;s thus prov;des
mfoxmat:on 1eoardmg transgene expression in petal for each lﬂthdUCCd gene in the carnation

line FLORIGENE Moonshadow (1363A).

The petal material analyzed was grown in the Florige'né" g]asshouse facility in Melbourné

* Australia. Petals derwed from newly opened buds were carefully harvested, 1mmed1&teiy snap

frozen in liquid nitrogen and stored, at -80°C. Total RNA was extracted fsom pctals usmg an
RNeasy Plant Mini Kit (Qiagen, Australia). Ten pg of total RNA was separated by
eiectrophoreeis in an agarose gel containing 1.2 %. fozmamade and then tzansferred toa nyion

membrane. RNA was hybrxdized with three dxfferent probes, o detcrmme the relative ievels of

'expressmn of the respective transgenes in petal tissue ‘Northern analysas was carrled out using

RNA probes following the instructions prov1ded wzth a DIG (diooxlocmn) Noﬁhem Startel Kit

{Roche, Switzerland).

‘The transformation vector pCGP1991 carries three expression cassettes:

()  tobacco ALS (NrALS) driven by a CaMV 35S promoter,
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(i pansy flavonoid 3’ 5' hydroxyiase (VhF3 5'H ) driven by a Dzanthus car yophyllus
_ | CHS promoter, and _
(iit)  petunia d1hydroﬂavonol 4~reduotase (PhDFR) driven by its own promoter.

i The three cassettes are dzreoted at de novo expressaon of the 1espeet1ve transgenes for seleotlon

of transfonned cells in tissue culture (NIALS) and deveiopment of novel ﬂowez colom

- (VhFB 5'H and PhDFR) Thus, transgenes drwen by the CaMV promote1 would be expressed n

L most nssues at most stages of development D1v1dmg cells would hkeiy give rise to hlgher_

-:;3-f:1eveis of expression than non-dividing cells. The transgenes driven by anthoeyamn pathway

: 'pl omoters should exhibit expressmn proﬁies s;mzlal to their endogenous counterparis

' Probes used in northern analysis were thus based on .the expresswn cassettes p1esent in. the
' iransfonnat;on veoim pCGP1991 The probes used were NtALS VhFB'S’H and PhDFR (Flgure )

'._1). No express;on was detected in the control line chcola Expressxo11 levels W@IG not

. _quantlﬁed

<
o
G
5
e
B

r s
5
&% i":?a <
-~
] oo
2 a8
< =

NtALS

PhDFR

VhF3'S'H

_'Fzgme L Autamdlooraphs of northern blots of RNA denved from. petal tissue ﬁom line

FLORIGENE Moonshadow (13634), hybndtzed with three probes: . NtALS VhF 3'5 ’H and I

" PhDFR.

[0}

Parts of the plant ‘where the insert is expressed (e.g. roots, stem, poilen, etc) Flowels of ihe

‘-:genenoaliy mod;ﬁed carnation produot produce delphinidin-based plgments Whlisi camatzons.

“which are un—modlﬂed do not. The production of delphinidin ultimately results in a chanoe in

o ﬂower colour. Transgenic flowers are purple, compared to the white ﬂowers of the comrol line.

FLORIGENE Moonshadow ™ C/NL/97/]13-13634/01 Section E SNIF -Page 12 of 19




Deiphmidm based pigments have not been obsorved in other tissues of the transgemo flowers
and plants such as stems, nodes, leaves and roots. Pioducuon of deiphlmdm—based plgments is

conﬁned to the petals as a resuilt of the use of ﬂo1ai speelﬁe promoters for some genes and'

because the biochemical pathway Eeadmg to anthocyamn biosynthesis is mduoed to coincide

_ 'W;th_ flower development. Thus substiates on wh1ch the mtroduced F3'5'H enzyme act are

L typioeliy only found in flower petal tlSSUC.

. The Nicotiana tabacum ALS gene (NIALS SuRB) is under the direction of a CaMV 358
- promoter that generates transcnpts in various plam tissues mciudmo petai tissue. Hybrtdlzatlon

_51gna1 indicates the introduced NIALS' mRNA is present in petal tissue. The Peiuma X hybmda_

| DFR (PhDFR) gene used is under the direction of 1ts own plomoter Whloh typicaﬂy duects_

expressxon through most stages of flower development The Viola. hortensxs F3'5'H gene

| (VhF?:’S’H) is under ihe contro] of a Dianthus car yophyl!us CHS (Dc CHS) promoter whleh is

: -_'ﬂorai speezﬁc

s

. Mode(s) and/or rate of reproduction: There no avepue of 1eproduetlon from 1mported cut

.-ﬂowers_o_f cither ree;pwnt or GMHP.

-'Dissemina_tion:' There are three theoretical avenues of geéne dispersal from an imported

eau’aa‘uon ﬂowor
'1.__Vegetat1ve spread of the ,meorted cut ﬂOWBiS 1ead1ng to the formation of wﬂd clonal

populatzons

2. Formation and dispersal of seed from the imported cut flower as a result of self fertilzzauon _

or fertlhzation with pollen from an external source-

3. Formation of seed by a recipient plant, fertihzed by pollen dispersed from the 1mported cut

ﬂower

“The probabmty of gene dxspersa I from a carnation flower, of recipient or GM origin, is

n_eghg;ble to nil.

©

';SurVivability: Imported flowers of the GMHP have no greater ability to survive than flowers from

- any othel carnation variety, including the recipient.

(d)

_Other differences: The most significant morphological features of the transoemc hne in’
- eomparison to the parental line used for transformaﬁon are a significantly lower petal count and
‘a signiﬁeehtiy' Jower petal width. The flowers were émalier, with fewer lobes per calyx. The

':..iﬁeasured reproductive characteristics of the variety'are essentially unchanged.
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There is .an. exlrcmely low rtsk of gene dispersal for 1mported carnauon ﬂOWerS The 1mported

Carnation. has been used safeiy by humans for omamental purposes for centurles Thc modlﬁcatzon in the
oenetxca] y modxﬁed hzgher p}ant (GMHP) for the product;on of’ delphmidm based p;gmenis is novel for-

oamauon bu‘s there are many ﬂowers and other omamentdl spemes that pmduce delphimdm—based

'pioments Delphm:dm—based plgments are aiso present in many common foods

Ca:'natlon is 110t reported to. be a po1sonous piam or lo cause allerglc mactlons and there ES no

ev1dence that the transoemc lme has or couid cause an adveise 1eact1on The:e 1s nOW an extenswe

histogy of safe. use of the product Carnatlon 15 not used as a food but there is a shght posszblhty that

some home consumers may decide to eat ﬂowez petals or garmsh foods with ﬂowe1 petals n the'

event that thxs d1d occm we do not beheve the hiy ansgemc carnatlon poses any heahh liSk because the_

'novel pioducts m the GMHP are found naturaliy m many foods Open 1ead1ng ﬁamc analysw of

mtroduced rcglons of DNA revea]s that 1116 deducod ammo acid sequences of the tiansgemc camatton___
line i m thls apphcatmn are neither tox;c nor allergemc. Direct tests of potentlal toxmxty mdxcate no.

potent:al for hazm to plant ammal or human heaith

Thcre Is no potcnt1a1 for oene dlspeisal The set‘tmgs in whlch the 1mp0rted ﬂOW@lS wﬂl be used, the

relatively small number of ﬁowers nnported thelr d1spersa1 across Europe and the short ]ongev:ty of '

_the ﬂowels a;e ali factms that prcclude any dlreci or mdnect effect on the env1ronment
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the GMHP are sntended fo be used for human consumption as an omamentai pr oduct in

PCR A PCR based identification techmque has also been developed that will allow the product to be

dlstmomshed from other t1ans°emc carnation lines. ,

ﬂowex colom can be used to distinguish the product from the recipient plant and biochemical tests such
as thm layer chromatography may be used to determine that delphinidin based pigments are ploduced

”lhe pioduct but no non GM camation variety, is able to pLoduce deiphmidm

' ’so that of placing flowers from the recipient plant on the market. Carnation flowers from many varieties,
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L

including the recipient, are a commodity m the EU and several billion non-GM carnation. ﬂowers are

-consumed per annum in the commumty There is no evidence the products would have any adverse

effects

L

An analysis of the biol logy of carnation shows no potenual for gene dispersal as a result of
impo;t of cut~ﬂowers The flowers are pot invasive and there is no opportunity for the cut-
flowers to becomc weeds Camation is not a weed in Europe and despite hundreds of years of _
- cultivation and plantmcs in parks and gardens it has not become a weed or escaped from
.-.cultlvatlon anywhere .in the world No hybnd between carnation and any other Dzanthus
5p specws has ever been 1ecorded in the wild. .

Field trial results show substantlal equ;valenoe between FLORIGENE Moonshadow and the

'_5parentai line. ~ The- most mgmﬁcant morphologlca‘i features of the transgenic lme, in

oompanson to the pareniai ime used for transfoxmation are a 51gmﬁcantly lower petal count

' -and a szgmﬁcamly 1owea petaE width. The ﬂOWﬁlS were smallm with fewer lobes per calyx

The. measured 1eproductwe charactertst;cs of the vauety are essentlaily unchanged

There 1s no cv1dence that carna‘uon ﬂowers 111 genmal and the transgemc lme that is the subjeci of thls

apphcatzon spemﬁoally have any pathogemc phyto tox;c toxic or alie:gemc propelties.

S R i 5

: Effects on blOleél‘Slty in the area of cultlvatmm Not apphca‘ole The producﬁs_ ar_é_'c'ut:ﬂowers

: and will not be cuiuvated

) ¥

3Ei’fects on blodlversxty in other habltatS' Not appi;cable The imported cut ﬂowels have no-

= _means to become estabhshed in any hab1tat

©

Effects on pollmators Not apphcable Imported out fiowers are very unlikely to come- mto contact.

3 Wlth poi]mators in the environment in whlch they will be used.
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(d) Tifects on endangered species: Not applicable. The imported cut flowers-have no means to
become established and will be consumed jn the human household environment in the same way as

‘other carnation flowers.

il i e i

'(a)_"-'Notlﬁcatlon number' Thearzety FLORIGENE Moonshadow has been notified (C/NL/97/13-
1363A), this application is for renewal of this pxoduct In addmon szmllar ploducts have been

'appzoved under Part B of directlve 90/220/EEC and varlctles of these appxoved GM oarnation

'have been 1mpo1“tcd into the EU

: R EEh i : ;
FLORIGENF Moondust‘“’“‘ pCGP1_470 . FLO-07442-4 C/’NL/96/ 14~ H
. FLORIGENE Moonlite™  pCGP1470 FLO-40644-4 _ C/NL/04/02

(b) Conclusmns of post-release momtormg Production sites overseas have been monitored for
'escapes from cultivation of the transgenic carnation and none . have been found There have been
‘no reports from growers and consumers of the p1 oduct 1elatmcr to harmful effects on human

health.

(c) Re_suits of the release in respect to any risk to human health and the environment (submitted
| to the compei:ent authority according to Article of Directive 2001/18/EC):
The product has been grown in Colombia, Ecuador and Australia and imported into Europe, USA,
Canada and Japan; there havé been no reports from growers of the product relating to harmful.

effects on human health.

(a) Inside the community: o : § :
FLORIGENE Moonshadow was approved for production and sale in Europe in 1998

(C/NL/97/13-1363A).
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- C/NL/97/13-1363A was grown in Europe at Chipiona (Spain). Table 1 summarises the duration -

. of ‘production of flowers and épproximate‘numbm‘ of ﬂo_wers produced. Propagation of

C/NL/97/ 13-1363A was carried out by Fiorigéne Europe B.V. in Rijnsburg, the Netherlands, and.

_ un-rooted cuttings shipped to the grower, for rooting at their premises. In January 1999 all

'pzopagatxon in the Netherlands was stopped, and no further plantings made in the EU. From

: m1d 1999 produc‘uon of ﬂowers of C/NL/97/13 1363A occurred pnmanly in Ecuador The _

| Erna‘]orlty of flowers produced in Spain were sold on the flora auction, in lensburg Some

o ‘ﬂOWGrS were sold duectly to custome1s in 1*1ance Belgium and the Netherlands

Table 1. H [Stor

Approk. date of first planting _ December1998
_ . Approx. date of last planting. ~ January 1999
- Approximate number of plants in production | . 26,000 -
Approximate number flowers produced 105,000
Approximate date final plantings removed | July 1999

:From 2601 Florigene resumed sales of C/NL/97/ 13-1363A in the EU 1mpomng ﬂowers from

| p}ants grown in Ecuador. Imports have been through flower. Importm/wholesalels located in the

- ‘UK Germany, the Netherlands and Sweden, who have sold to secondary wholesalers, and

wtcuiels Some flowers have been available in the “cash-and-carry” outlets at the Aaismee;

‘auction, but have not been- sold on the clock. -

(b)

QOutside the community:
The product has been grown in Colombia, Ecuador Europe and Aus‘uaha and imported into Europc _

USA, Canada and Japan. See Section F3 for more details.
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Tlansgemc camatzon now has sufficient history of safe use to suppozt the fact that ’Lhe bloiogy of the

oiop p;ecludes gene dispersal and dissemination from transgenic carnation at either production

__l_ocat;ons_'or after import of flowers.

' N_o observations have been made to suggest that the GMHP behaves any differently to non-

“genetically modified carnation.

Several million genetically modified carnation plants have been grown in South America since

2000, and'sgzvel'al million flowers produced. Surveys of the production sites have found no
‘evidence of dissemination from outside of the cultivation area and there have been no adverse

-:_effect reports from any of the workers handling the plants or flowers.

Several million genetically modified cut carnation flowers have been exported to the USA and

' Japan with no reports of adverse effects on distributors or end users.

As of the 17" September 2008 any genetically modified cut carnation may be imported into

the USA with no restrictions. No monitoring of these GMO’s is required.

There is experience of selling this transgenic carnation as well as an additional two varieties

“within the U, without any reports of adverse effects.

A_:general monitoring plan has therefore been proposed for this product. The environmental risk

assessment indicates no risks associated with the import of the GMHP and that issues associated with

i_rhp_o_rts are the same as non GM carnation flowers. As the flowers will not be grown in the EU, there

is 1o requnement for monitoring of production locations within the EU.

Informanon collected will be from general surveillance, rather than collection of specific data or

tr'acing products to end use.
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