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" CIPERTASUSTRIA ¥ LARERCID
Sefior Radicacion : 01100340 s Felios: 31
Fecha Ui): 2obe-03-01 3
SUPERINTENDENTE DE INDUSTRIA Y COMER: Ft a0 B 1 ttsmy e
DIVISION DE NUEVAS CREACIONES beesiecia: 400 VIS € WEWS DEX)
E. S. D.
Re: 1.-UNILEVER N.V..-Soli e Patente de Invencién
n e - -
Expediente oy 01-100,340

. 1. Me reflero a ml solicitud de 22 de Noviembre de 2001 y al auto
dictado por ese Despacho notificado por Estado de 21 de Febrero de 2002.

2. Anexos me permito presentar a usted:

(1) En cinco (5) hojas de papel, copla formal de los dlbujos
correspondientes a la solicitud;

(2) Copla auténtica debidamente certificada de la solicitud de
patente presentada para el Invento arriba nombrado respecto del
.' cual reclamo prioridad, a saber la solicitud europea nimero
00310403.1, junto con su traduccién simple correspondiente a las
legalizaciones y reivindicaciones de dicho documento; y

(3) Documentos (2) que acreditan el traspaso que los autores del
Invento de la referencla y que UNILEVER PLC hacen a favor de mi
representado de sus derechos sobre el mismo, debldamente
apostlllados, junto con las traducclones oficiales ndmeros 8423 y
8424, debldamente legallzadas por el Ministerioc de Relaciones
Exteriores de Colombia bajo los nimeros 365065 y 365066 de 18 de
Diclembre de 2001, correspondientes a las legalizaciones de dichos
documentos de traspasos.
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3. Anexa tamblén acompafo copia debidamente autenticada por el
Notario Sexto del Circulo de Bogotd, de los documentos que acreditan [a
calidad de Traductor Oficial de la sefiora Angela A. Pulecio Mayorga, quien
elabord la traduccidn de la solicitud europea 00310403.1, respecto de la
cual se relvindica prioridad en el presente caso.

4. Ruego a usted tomar atenta nota de lo anterior y proceder de
conformidad.

Sefior Superintendente,

.P. 10.784
Cédigo 231
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Fig.3.
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Fig.4.
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EL SUSCRITO JEFE DEL AREA DE
LEGALIZACIONES DEL MINISTERIO DE
RELACIONES EXTERIORES

CERTIFICA

Que revisados los registros que se llevan en la oficina de Legalizaciones aparece la
firma del sefiora ANGELA ALEXANDRA PULECIO MAYORGA, como traductor
- e intérprete oficlal para los idiomas INGLES— ESPANOL, INGLES segiin
resolucién 0177 del 11 de Marzo de 1997, del Ministerlo de Justicia.

Dada en Santa Fe de Bogotd, D.C., a los veinte y dos (22) dias de Dluembre de
2000
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REPUDLICA DE WM

TRIDUNAL SUPERIOR DEL DISTRITO JUDICIAL
DE GANTAFE DE Wﬂ\ D.C.

AQUERDO Hro. 048

L 2 a1

DILIGENCIA DE POSESION DE ANGELA Amnnm PULECIO HWAYORGA COMO
TRADUCTOR E INTERPRETE OFICIAL DE LOS{IDIOMAS:
INGLES - HSPAROL - ESPAROL - INGLES

‘-2

EN SANTAFE DE BOGOTA D.C. A 1OS SEIS';((B) DIAS DEL MES DE MAYO DE
MIL NOVECIENTOS WOVENTA Y SIETE (1997) COMPARECIO AL DESPACHO DEL

. SEROR PRESIDENTE DEL TRIBUNAL SUPERIOR SANTATE DE BOGOTA, ANGQEHLA

ALEXANDRA PULECIO MAYORGA IDERTIFICADA’ CON LA CEDULA DE CIUDADANIA
No., 38.872.323 EXPEDIDA EN BUGA CON EL FIN DE TOMAR POSESION DEL
CARGO DE TRADUCTOR E IRTERPRETE OFICIAL PARA EL CUAL FUE ADMITIDA
MEDIARTE RESOLUCION NRO: 0177 DE MARZOIONCE (11) DE MiL WOVECIENRTOS
NOVENTA ¥ SIETE (18997), EMANADA DEL HINISTERIO DE JUSTICIA Y DEL
DERECHO.

] ‘-é-ﬁ' -

PARA TAL EFECTO, EL SEROR PRESIDENTE DE LA CORPORACION, LE RECIBIO
EL JURAMENTO DE RIGOR POR CUYA GRAVEDAD FROMETIO CUMPLIR BIBN Y
FIELMENTE CON SUS DEBERES.
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REPUDLICA DE COLoMOIA

w . .-
N

MINISTERIO DE JUSTICIA Y DEL DERECHO

N EY 1§ -

Por la cual sc expide una licencia para gjercer
funciones de Traductor e Intérprete Oficial

1

LA SECRETARIA GENERAL DEL MINISTERIO DE JUSTICIA Y DEL
DERECHO
en ejercicio de la facultad conferida por la Resolucién 0601 del 30 de marzo
de 1995, y

CONSIDERANDO:

Que ANGELA ALEXANDRA PULECIO MAYORGA, identificada con la cédula
de ciudedania No. 38.872.323 dc Buga (Valle), solicita a este Ministerio le sea
cxpedida licencia para ¢jercer funciones de Traductor ¢ Intérprete oficial de
conformidad con los Duecretos 382 y 2257 de 1951.

Que la peticionaria ha acompafiado a su solicitud los* siguientes documentos:

a Fotocopia -autcnticada de la cédula de ciu%nduﬂa No. 38.872.323 de Buga
(Valle), en doride se establece Ja mayoria de edad.

b. Certificacion expedida por el Jefe dec la Oficina Juridica del Ministerio de
Fducacion Nacional. que acredita su idoneidad como traductor ¢ Intérprete oficial cn
los idiomas INGLES-ESPANOL-ESPANOL-INGLES.

C. Tres declaraciones de personas que manifiestan que cf solicitante es persona de
buena conducta.
b d. Fotocopla autentlcada del certificado judwu.l regxstudo bajo el T )} No.

A ; bt g
Jelr- JuaN :.-.\n 1] un;rszo ulnlm
1

m..fﬂ“‘h SR . L8

RESUELVE:

ARTICULO PRIMERO: Expedir licencia a ANGELA ALEXANDRA
PULECIO MAYORGA, identificada con la cédula de ciudadania No. 38,872.323 de
Buga (Vallc), para ¢jercer las funciones de Traductor ¢ Intérprete Oficial en los
idiomas INGLES- ESPANOL- ESPAﬂOL-lNGL%S.

S



‘ REMQLUCION NUMERQ 01 77 DE 19

HOJA NO

Haja 2 de la Resolucian “Por la cual se expide una licencia para ejercer funciones de
Traductor e Intérprete Olicial a ANGELA ALEXANDRA PULECIO MAYORGA. ‘

ARTICULO SEGUNDO: Comunicar el texto dec lg Resolucidén a la Subsecretaria
de Asuntos Administrativos dcl Ministerio de Relaciones Exteriores.

ARTICULO TERCERO: La interesada deberd registrar su firma y sclio ante ln |
Oficina de Autenticacioncs del Ministerio de Relaciones Exteriores, € inscribir su
nombre ante el Tribunal Superior del Distrito Judicial correspondiente al territorio |
donde vaya a descmpciarse. ) ‘

} ARTICULO CUARTO: La presente resolucién rige a partir de la fecha de su
: cxpedicidn, y contra ella proceden los recursos de reposicidn y apelacion los cuales ‘
deberin ser interpuestos dentro de ios cinco dias siguientes a su notificacion. |

. NOTIFIQUESE, COMUNIQUESE Y CUMPLASE ‘
} Dada en Santa Fe de Bogotd, D.C. a :
l
|
|

. 1ML |
. () |

\}\Jmmc.

JUAN MAMUEL
NOYARO

Il st R
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TRADUCCION OFICIAL NO, 194-2001 >

Oficina de Patentes Europea
CERTIFICACION
Los documentos anexos son copias exactas de la solicitud de patente Europea descrita en la

siguiente paging, de conformidad como file presentada originaimente.
Solicitnd de Patente No. 00310403.1

Por El Presidente de la Oficina de Patentes Europea
(Firma Ilegible)

11.C. HATTEN-HECKMAN

LA HAYA 22/10/01

Solicitud No. 00310403.1 Fecha de Presentacién: 23/11/00
Solicitante: UNILEVER PLC
Londres EC4P 4BQ
REINO UNIDO
Titulo de Iz Invencién: Proceso para aumentar el nivel de esteroles en las plantas
Prioridad Reivindicada: (En Blanco)
Clasificacion Internacional de Patentes: C12N15/82, C12N15/53, C12N15/54, C12N9/04,

C12N9/10, AO1H5/00

Traductor & Intérprete Oficia}
Resol No. 0177 deV87 Minlusticle
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Estados Contratantes nombrados al momento de la presentacion:

AT/BE/CH/CY/DE/DK/ES/FIFR/GB/GRAENT/LYLU/MC/NL/PT/SE/TR

Observaciones: Para ver el titulo original de Ia solicitnd, ver pigina 1 de Ia

especificacién.

Reivindicaciones:

1.

El uso de un gen que comprende una HMG-reductasa inhibids sin-retroalimentacion
en combinacién con un gen que expresa esterol metiltransferasal para aumentar el
nivel de esteroles en las plantas.

El uso, de conformidad con la Reivindicacién 1, donde el nivel de 4-
desmetilesteroles es aumentado en las plantas por lo menos en un 10%.

El uso, de conformidad con la Reivindicacion 1, donde los esteroles son
sumentados en semillas, preferiblemente en semillas oleaginosas.

El uso, de conformided con la Reivindicacién 3, donde las semillas se originan del
tabaco, canola, girasol, colza, soya 0 mani.

El uso, de conformidad con la Reivindicecion 1, donde la HMG-reductass inhibida
sin retroalimentacion es expresada por un gen HMG truncado no vegetal.

El uso, de conformidad con la Reivindicacién 5, donde la HMG-reductasa
expresado por el gen de HMG-reductasa carece de dominio de enlace de
membrana..

El uso, de conformidad con 1a Reivindicacién 1, donde la HMG-reductasa inhibida
sin retroalimentacién es axpresads por un gen de HMG-reductasa de planta

- ot b,

Traductor & Intérprate
Resl Mo, 0177 sy 47 Ve
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8. El uso, de conformidad con la reivindicacién 1, donde la HMG-reductasa reductasa

puede derivamse de la Asteracege.

9. El uso, de conformidad con la reivindicacién 8, donde ¢l gen HMGR puede

derivarse de la Hevea brasiliensis o ¢l gen HMGR es una versién truncada de un

gen que puede derivarse de la Hevea brasiliensis.

10. E! uso, de conformidad con la reivindicacion 9, donde el gen HMGR es el gen hmg

1 desivado de la Hevea brasiliensis o una version truncada de dicho gen.

11. Un método para transformar la planta mediante

A1)

A2)

A3)

D)

la transformacién de una céluls de una planta con un constructo de DNA
recombinante que comprende un segmento de ADN que codifica un polipéptido
con actividlad HMGR inhibida sin retroalimentacién y un polipéptido que
codifica una actividad esterol metiltransferasal y promotores para dirigir la
expresién de dichos polipéptidos en dicha céhila de la planta pera formar una
célula transformada de planta; o

re-transformacién de una célula de planta que expresa una actividad HMGR
inhibida sin retroalimentacién con un gen que codifica uns actividad esterol
metiltranaferasal;

re-transformacion de una célula de planta que expresa una actividad esterol
metiltransfersal con un gen que codifica una actividad HMGR inhibida sin
retroalimentecibn; y

regeneracion de las células transformadas de planta mencionadas en plantas
transgénicas; y

seleccion de plantas transgénicas que tienen niveles mejorados de 4-

Jraductor & Intrprete Oficie
fass No. 0477 GolG7 Mindustici
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12. Planta obtenible mediante un método de conformidad con la reivindicacion 11.

13. Tejido de planta obtenido de una planta de conformidad con la reivindicacion 12.

14. Tejido de planta de conformidad con la reivindicacidn 13, seleccionado del grupo
de hojas, frutas y semillas.

15. Una planta que tiene incorporada en su genoma un gen heterSlogo que codifica una
actividad HMGR de polipéptido truncado en combinacion con un gen heterblogo
que codifica SMT1.

Es traduccién fiel y completa, de la cual queda copia en d archivo del Traductor para
su confrontacién, a ia cual me remito.

Bogoti, D.C. 3 de Diciembre de 2001 Mﬁ%
RGA

Traductor é intérprete Oficial
Resal No. 0‘[77 del97 MinJusticia
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Die angshefteten Unteria-
gen stimmen mit der
urspringlich aingereichten
Fassung der auf dem niich-
sten Blatt bezeichneten
europiischen Patentanmel-
dung dbarein.

' Europllisches European Office suropéen g ‘
@)) Patentamt Patent Office des brevets
Bescheinigung Certificate Attestation

The attached documents Les documents fixés
are exact coples of the cette attestation sont
Eurcpean patent application conformes & la version
described on the following Initialement déposée da
page, as originally filed. la demande de brevet

européen spécifide A la
page sulvante.

Patentanmeidung Nr.
DEN HAAG,DEN
THE HAGUE, 22/10/01
LA HAYE,IE

EPAJEPCYOEB Form 1014 - o294

Patent application No. Damande de brevet n*
00310403.1

Der Prisidant das Europdischen Patantamts;
im Auftrag

For tha President of the Europaan Patant Offica

Le Présicant da I'Office auropden des bravets
po.

I.LC. HATTEN-HECKMAN
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) Europilisches European Office européen
Q Patentamt Patent Office des brevets

Blatt 2 der Bescheinigung
Sheet 2 of the certificate
Page 2 de 'attestation

Anmaidung Nr.: Anmaidetag:
m:r:m 00310403.1 g : 'ﬂ:&: 23/11/00

Anmaider:

Applicani{s}.
Damandaur{a):

UNILEVER PLC
London ECAP 4BQ
UINITED KINGDOM

Bezsichnung dar Efindung:
Thie of the imvention;
Titre da Finvantion:

Procass Tfor increasing the lavel of starals in plants

In Anapruch ganormana Prioriditien) / Priority(ims} claimad / Prioriié{s) revandiquie(s)

Stant: Teg: Akianzalchan:
State: Dain; Fila no.

Payx Daia; Murmniro da diipit;
Intermatiormila Patentidassifikation:

Intsmational Patent classification:
Classification intermationals des brevelis:

C12N15/82, C12N15/53, C12N15/54, C12N9/04, C12NS/10, AD1HS/00

Am Anmaidetag benannts Vertragetasts)
Contracting stutes desigrated at date d flllrl AT/BEACH/CY/DE/DK/ER/FUFR/AGBEGRAENTALUMCMLUPT/SETR
Elats contractants désignis lors du deplt:

Bemarkungen:
Ramarka:
Ramarques:

See for ariginal title of the application paga 1 of the dascription

EPAEPOOEB Form 1012 - 1.00
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PROCESS FOR MODIFYING PLANTS

Fleld of inventien

S LIoUDOOET .S,

00310403

The invention relates to a process for the modiflcation £

planta, more specifically a proceasa for increasing
isoprenoid levels in plants.

Background of the invention

the

Many approachas have baen suggestad for modifying the

isopranoid production in plants.

whareas only a few sterols exist in animals, with

cholestaerol being by far the major ane, in plants a wide
range Of staerols are found. Structural variations between

thesa arise from different substitutions in the side chain

and the number and position of double bonds in the
tetracyclic skelaeton.

Plant sterols can bes grouped by the presence or absence f
one or more functionalities. For axample they can be
divided into three groups based on methylation levels at Ca
as follows: 4-desmethylsterols or end product sterols, 4c-

monomethylsterols and 4,4-di-methylatexols. Naturally

ocourxring 4-desmethylsterols include sitosterol,

stigmastercl, brasslcasterol, A7-avenostercl and
campesterol .

In moat highex planta, mterols with a free 3B-hydroxyl

group (free sterocls) are the major end productsa. However
sterola also occur as conjugates, for example, where the 3-
hydroxy group is esterified by a fatty acid chain, phenolic

U-11-00 08:08 From~31 104808290 To=THE PATENT OFFICE

Page 08

24-11-2000




g

10

15

20

23

30

Recelved Z4-11-00 00:00 From-21 104808200 To-THE PATENT OPPICE Page 10

l G NLiI=cood O3 1D HUUN. PHI . LEF. Sl 104008 Mo 1WrDs
Printed:22-10-2001 lSPEC 0031040
2

aclds or sugar mcleties to gilve starol eatera. For tha
purpose of this description the term sterol refers both to
frea sterols and conjugated sterocls. However in thie
specification referaences to levels, amounts or percantagaes
of aterol refer to the total weight sterol groups whereby
the waight of the conjugating groups such as fatty acid,
phenolic acid or sugar groups i1s excluded.

To date most studies aimed st manipulating sterols in
plants have involved other than 4-desmethylsterols with the
purpose of increasing resistance to pesta or to fungicides.

WO 98/45457 describes the modulation of phytosterocl
compositlions to confar resistance to insects, nematodes,
fungl and/or environmemtal stresses, and/or to improve the
nutritional value of plants by using a double stranded DNA
molecule comprising a promoter, a DNA segquence encoding a
first enzyme which binds a first sterol and produces a
gsacond stexcl and a 3' non-translated region which causes
polyadenylation at the 3' end of the RWA. Freferably the
ensyme is selectad from the group conaisting of 8-adenceyl-
L-methionine-A™""-gterol methyl transferase, a C-4
damethylase, a cycloeucalenol to obtusifoliol-iscmerase, a
14-a-demethylase, a A® tc A’- isomerase, a A’-C-5-desaturase
and a 24, 25-reductass.

U8 5,306,863 dascxibes a method of increasing sterol
accumilation in a plant by increasing the copy number of a
gene encoding a polypeptide having HMG-CoA rsductase
activity to increase the reslstance of plants to pests.
Similarly US 5,349,126 dlecloses a process to increase the
squalene and sterol accumulation in tranegenic plants by
increasing the amount of a gene encoding a polypeptide

24-11-200(
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having HMG-CoA reductase actlvity to increase the pest
resistance of transgenic plants.

WO 97/48733 disclomses a C-14 sterol reductase polypeptida
5 for the genetic manipulation of a plant sterol blosynthetic
pathway.

WO 96/09393 discloses a DRA sequence encoding squalene
synthatase.

10
WO 97/34003 discloses a process of ralsing squalena lavals
in plants by introduction into a genome of a plant a DNA to
supprass expression of squalene epoxidasaa.

15 WO 93/16187 discloses new plants comtaining in ite genome
one or more genes involved in the early stages of
phytostarol bioceynthasis, praferably the genes encode
mevalonate kinase.

20 US 5,589,619 discloses accumulation of squalene in plants
by introducing a HMG-CoA raductase gena to increase
production of sterol and resistance to peats. Example 10
discloses increased squalene levels in thea seeds of thee
plants.

25

WO 00/081%0 dimscloses a DMA sequence encoding a sterol
methyltzansferase laclated from Eeca mays.

In plants, mevalonate synthesis via 3-hydroxy-3-
30 methylglutaryl Coenmyme A reductasa (IMGR) ie¢ ona of the
steps in isoprenoid biosynthesis.

Gondet et al in Plant Physioclogy (1994) 105:509-518 has
isolated a tobacco mutant showing dramatically altared

Received R4-11-00 02:08 Frea-31 104800200 To-THE PATENT OFFICE Pags 11
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sterol compogitlons in leaf tissue with significantc
increases in the proportion of cyclopropylstercls and HMGR
activities increased by approximately 3-feold.

Re et al in The Plant Journal (19395) 7(5), 771-784 have
shown that the over-axpression of Arabidopsis thalianz HNG

CoA reductase (AMG 1) is not sufficient tc alter the bulk
synthesis and accumulation of end products of the plant
isoprancid pathway.

Applicants bsliave that the resson for this is that tha
activity of HMGR in planta is subject to feedback
inhibition by stercls. Some HMGR genas, howaver, are non-
fead back inhibited. Examples of such genea are non-plant
HMGR genes lacking the wembrana-binding domain, such as the
truncated hamster HMGR genes or the truncated Saccharamyces

cerevisiae genas, and HMGR genes (or truncated versions

therecf) from high isgprencoid producing plants such as
Hevea brasiliensis.

A truncatced hamster HMGR gene, lacking the membrane-binding
domain, was axpreased in tobacco plants under the contreol
of the CaMV 358 promoter (Chappell et al., Plant Physiology
{(1995) 109: 1337-1343). This resulted in a 3- to &- fold
increase in total HMGR activity in leaf tissue.

Schaller et al in Plant Physiology (1995) 109:761-770
discloses the introductlon of the hmgl gene from Heavea

brasiliensis into tobacco leading to an enhanced staerol
production, especially of cycloartenocl, in leaf tiasue.

Polakowskl et al in Applied Microbial Biotechnology (19598)
53:66-71 describes ths use of a truncared Saccharcmyces
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ceravipiae lmg 1 gens in yeast, leading to the accumulation
of squalens.

In plants, 24-methylene cycloartancl production from
5 cycleoartenol via sterol methyltransferasel (SMT1) is one of
the steps in isoprencid biosynthesis.

Bouvier-Navé et al in Eur. J. Biochem. 258, 88-96 (1988)
describes two famllies of starol wmathyl transferasea

10 (8MTs), The first (SMT1) applylng to cycloartencl and the
second (SMT2) to 24-methylene lophenol.

. Bchaller et al in Plant Physiology (1998) 118: 461-169
Q ' deacribes the cover-exprsssion of SMT2 from Arabldopsis in
15 tobacco rasulting in a change in the ratic of 24-methyl
cholestercl to sitosterol in the tobacco leaf.

Diener at al in The Plant Cell (2000) 12: 853-870
describes the functional characterisation of an Arxabidoppis

20 SMT1 gena and show that mutants lacking the gene display
poor growth and fertilicy.

Schaeffer ot al in Lipids (2000) 35: 263-269 descxribe the
effects of expressing Nicotiapa tabacum SMT1 and SMT2 genes

25 in tranasgenic tobacco. Overexpression of SMT1 results in
variations in the level of cycloartanol and concomitant
changes in the proportion of 24-~ethyl sterols. Over
expression of SMT 2 alters the ratio of 24-methyl
aholestercl to sitostarsl resulting in reduced growth.

k4]

Surprisingly it has now baan found that expressing genes
encoding speclfic HMG-reductase enzymes in combination with
those encoding stercl methyltransferasel can advantagecusly
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bea used to further increase the nutritional value of plants
aspacially in the seeds thereof.

Surprisingly it has bsan found that the use of non-faedback
regulated HMGR in combination with overexpression of sterol
methyltransferasel leads to tha further enhancement of
nutritionally beneficlial sterol for example in the seeds of
sald plants compared TO plants whare only one of the above
genes has been expressed.

The present invention aims to modify stercl levels in
plants, especially the seeds of plants whereby this
modification ocan elithexr involve an inoxease of the level of
{(beneficial) stercls or a decrease of the level of (leas-
desired) cholasterol.

The present invention aims to increape sterol levels in
plants, whareby the sterols are preferably nutritionally
attractive 4-desmethylsterols such as sitosterols,
stigmasterols, brassicasterol, A7-avenosterocl orxr
campestezrols and whereby the sterols are expressed in the
seads.

Statement of the inventiom

Accordingly the invention relates to the use of a gene
expressing a SMT1 in combination with a non feedback
inhibited HMGR gene to increase the level of stercls in
plant tiesue and/or decrease the level of cholesterol in
plant tissue.

In another agpect, the invention relates to a modified
plant having incorporated into its genome ona or more genes
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for increasing the expresaion of SMT1 and increasing the
expresaion of non-feadback inhibited HMGR.

Detailed desscription of ths invention

In higher plants, isoprenolds are a large family of
compounds with diverse roles. They include gtarols, the
plant hormones gibberellins and abscileic acid, components
of photosynthetic plgments, phytoalexins and a variety of
other specilalised terpenoids.

Sterole, aspeclally 4-desmethylsterols are of interest

. lorog

00310403

because they contribute to the nutritiocnal quality, flavour

and colour of fruits and vegatable oils. Of particular
interest are isoprancid compounds of nutritional benefit
such ag fat-soluble stercls. Theae may ba efflcacious in
reducing coronary heart disesase, for example, some
phytosterols have been shown to lower serum cholesterol
lavals whan increased in the diet and vitamin E reduces
atherosclerotic plagques via decreased oxidation of LDL.

Expression of such compounds in plant seeds in particular
in ollaeeds is comrercially advantageous as generally the
harvesting of such ingredients from seeds is vaery
convenient and, in some instances, it may be possible to
extract the oil in combination with the stexcla from the
geed, leading to an oll contalning elesvated levels of
sterol without or with the reducad need for geparate
addition of sterols.

Pxeferred ptercls are 4-desmethylsterols, most preferred
gitosterol, stigmasterol, brassicastarcl, avenosterol and

campesterol. Also preferably, at least part of the stercls,

for example at least 70 wtt basad on the total of the
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starols in the seed are esters of sterols with Cl0-24 fatty
acida. In a very preferred embodiment the sterols comprise
C10-24 esters of 4-desmethylsterols.

5 Am discussed above, several approaches have been suggested
to alter levels of isoprenoids in plants.

It has now been found that for the enhancement of
isoprenold levels in plants particularly in the seeds

10 thereof an even more preferred route is to use a non-
feedback inhibited HMGR gene in combination with sterol
methyltransferasel. The use of such a combination of genes
is especially advantageous to enhance the levels of 4-
desmethylsterols, more so than expression of either gene

15 singularly. Even more preferred, the use of such genes
aenhances the level of stigmastercl, sitostercol and
campesterol in seeds. Also the use of such genes is
especially advantageous to enhance the levels of
lsoprencids in ollseeds contalning more than 10 wt% based

20 on dry weight of triglyceridaas.

In a first embodiment of the invention the non-feed back
inhibited HMG reductase is an enzyme which is expressed by
a truncated non-plant HMGR gene, said truncation preferably
25 lesading to an enzyma lacking the membrane binding dumain;
but whereby the HMGR functionality of the gene is ( )
preferably maintained. Exemples of such genes are the
truncated hamster or yeast HMGR genes.

30 A second -preferred- embodiment of a non-feedback inhibited
HMG reductase ia an enzyme expreesed by HMGR ganes from
high iscprencid producing plants such as Havea

brasiliensis. Eapeclally preferred are truncated versions
of HMGR produced by genes from high iscprenoid producing
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plants such as Hevea brasiliensis, most preferred truncated

versions ara used whereby sald HMGR lacks the membrane
binding domain.

S The intact HMGR enxyme comprigpes three regions: a catalytic
region, contalning the active gsite of tha anzyme, a
mambrane binding ragion, anchoring the enzyme to the
endoplasmic reticulum and a linker region joining the
catalytic and membrane binding regions of the enzyme. The

10 membrane-binding domain occupies the N-terminal reglom of
the enzxyme, whereas the catalytic reglon occupies the C-
terminal region. It is believed that fsadback inhibition in
most plants generally requires the presence of the
membrane-pinding ragion of the ensyme. Thereforc a

15 prefarred embodiment of the invention relates to the use £
an HMOR gena expressing an engyme with an inactivated or
without a membrane binding domain, whereby saild gene is .
preferably used to increase the level of 4-desmethylstercls
in plant tissue such as the seeds of plants.

20
An example of HMG reductase with an inactivated oxr without
& menmbrane binding domain is the BMG raductase expresged by
the truncated hamster HMGR gene as described by Chappell
(see above). The truncation is belleved to remove the

25 membrane binding domain from the HMG reductase whereafter
a signlficant reduction of feedback inhibition occurse.
Other truncated or mutated genes whereby the membranea
binding domain is removed or inactivated can equally be
used. An aexample of thia is tha truncated HMGR gene ase used

30 by Polakowskl (Bee above).

Preferred examples of HMG reductases are those expressed by
HMGR genes obtained from plants which naturally have the’
tendancy to develop high levels of isoprenocids such as for
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example triterpenes and rubbesr. Examples of such plants are
Asteraceae, especlally Euphorbiaceae. Therafore another

praferraed embodiment of the invention relates to the use of
an HMGR gene isoclated from Asteraceae to increase the leval

of starols, particularly 4-degmethylsterols in plant
tissue, particularly the seeds of plants. Prefarably the

HMGR gene is isolated from Hevea brasiliensis. Especially

prefarably truncated verslons of such plant genes may be
used. A specific promoter can be ingerted into the plant
genoms to ensure that the HMGR gena ia upregulated,
preferably within the seed tigsue of the plant.

Suitably tha SMT1 gene can be naturally present in the
plant. In accordance to the invention the circumstances are
then altered such that inoreased expresslon of SMT1,
preferably in the seed region of the plant will take place.
Pogslble ways to do this may be to uprequlate facilitating
molecules e.g. such as transcription factors.
Alternatively, & speclfic promoter can be inserted into the
plant genome to ansure that the SMT1 gene is upregulated.
Alternatively, the copy number of the "bomologous® SMT1
gene may be increased to increase the expression thereof.

Alternativaly, the SNT1 gene can be a heterclogous gene,
for example derived from other plant or micrcbial socurces.

For example, the SMT1 gene may be derived from Arabidopsis,
tobacco oxr ymast.

Cholesterol is a less desired component of food productg
because consumers have a desire to reduce their cholesterol

consunption. It 1is belleved that reduced serum choleasterol
levels lead to a reduced risk of cardiovascular diseage.

Thaerefore, in one embodiment the invention relates to the
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reduction of the cholesterol leval in plant tissua,
especially the seeds of plants.

As discussed sbove, several approaches have been suggested

5 to alter the levels of isoprencids and/or cholesterol in
plants. It has now been found that for the enbhancement of
isoprenoid levels in meeds a preferred route is to use a
SMT1 gene. The use of such genes is especially advanctagaous
to enhance tha levels of 4-desmethylstarola., aven more

10 preferred the level of stigmasterol, sitosterol,
brassicasterocl. isofucosterol and campesterol in seeds.
Also, the use of such genes 1s especlally advantageous TtoO
enhance the lavels of isoprencids in oilseads containing

mora than 10 wt¥% basad on dry welght of triacylglycerols.
15

The invention also provides a method of transforming a
plant by
Al) transforming a plant cell with a recombinant DNA
aoonstrucot gompriging a DNA segment encoding a
20 polypeptide with non feedback inhibited HMGR activity
and m polypeptide encoding a sterol methyltransferasel
activity and promoters for driving the expression of
said polypeptides in said plant cell to form a
transformed plant cell; or
25 A2) re-transforming & plant cell expressing a non-feedback
inhibited HMGR activity with a gene encoding a ster 1
msthyltransferasel activity; or
A3} re-transforming a plant cell expresaing a sterol
methylrransferagel activity with a gene encoding a non-
30 feedback inhibited HMGR actiwvity: and
B) regenarating the above transformed plant cells into
tranegenic plantae; and
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C} salect1n§ transgenic plants that have enhanced levels

of 4-desmethylstexols compared to wild type strains £
the sama plant.

5 DNA segments encoding non-feedback inhibited HMGR or sterol
mathyltransferasel, for use acoording to tha presemt
invention, may suitably bes cbtalined from animals, microbial
sources or plants. Altermatively, eguivaleant genes could be
isolated from gene libraries, for example by hybridisation

10 technigues with DNA probes.

The invention will now further be illustrated iz the
following examples:
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Example 1: Co-exprassion of Hevea brasiliensis hmgl and
Nicotiana tabacum BMT1 in plants

E. coli strain DHSO (Giboo RRL) was used as the host strain

in all cloning and sub-cloning procedures. Binary vector
p8J34 (PCT/EP/00/09374) was created by f[illing in the BamHil
pite of pGPTV-Xan[Backar et al Plant Mol Biol {1992)
20:1195-97) . between the selectable marker and the p(A)g7
3'-end, with Klenow enzyme. The construction of plasmids
pNH6 and pNH8 have been described in our non-pre-published
patent applications PCT/EP00/09374 and EP 00303193.7
regpectively. Bacteria were cultivated in LB wmedium {10 g/l
tryptone, 5g/1 yeast exctracr, 5 g/1 NaCl) supplemented with
the appropriate selection pressurae (ampiloillin 100 ug/ml or

kanamycin S0 pg/ml) on a rotary shaker (210 rpm) at 37 °C.

Ragtriction endonuclaases, T4 DMA ligase, shrimp alkaline
phosphatase and molecular markers (X, XIV and XVII) were
purchasad from Rocha. The enzymes were uped acocording to
the suppliexs' recommendations. All chemicals and reagents
used were of analytical grade and avallable from Fisher
Scientific UK, Bigma or BDH. The following aligonucleotide
primexs were used: F72, 5'-GCC ATA ATA CTC GAA CTC AG-3';
358, 5!'-TCC ACT GAC GTA AGG GAT GAC-3'; CERV1S, 5'-GTC TGT
CTA AAG TAMA AQT AGA TOC G-3'; NOSAS, 5'=-CCG GCA ACA GGA TTC
AAT CTT-3'.

The Qiagen minl prep kit was used to obtain plasmid DNA f r
eequencing and sub-cloning procedures. The Qiagen gel
extraction kit was used to purify DNA from agarose gals.

Plasmid pNH6 was digested with Xmal and EccRI and plasmid
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pHHBS with Xmal and Sall releasing the CERV-Ntemtl-NOS and
double CaMV3i5S-Hevea hmgl-TRBCEB caspettes, respectively.
The digestion reactions were separated in an agarose gel

and tha axpression cassettas were excised and purified.
5 Binary vector p8J34 was digested with EcaRI and SalI,

purified and subsequently treated with ashrimp alkalina

phosphate to remove the terminal phosphate groups. Using a
three-way ligatiom, both expression cassettes wore inserted

into p8J34 resulting in pNHY (Figura 1). First PCR, using

10 gena specific primers, and second restriction enzyme
digestion wae usad tc select positive clones. Positive
clones were sequenced confirming the integrity of the
Junations batween transgene and terminator.

15 Transfoarmation of tobadco with binary vaantors

Electrocompetent Agrobacterium tumefaciens cells (strain

LAA404) were defrosted on ice and 5ng of vector plasmid
added. Celle plus plasmid were then placed into a pre-
20 chilled electroporation cuvette and electroporated in a Bio

Rad Gene Pulser at a capacitanca of 25UF and at 600 ohms.

Immediately after electroporation 950ul of 2X TY broth was
addad, the calls nixed gently and placed in a sterile vial.

The cells were shaken at 28°C for 2 hours and 25pul aliquots
25 plated on solid Lennox wedia containing rifampicin 50pg/ml
and kanamycin SO0pg/ml and incubated at 28°C for 3 days.
Single colonies were used teo inoculate 10yl of water (for

PCR confirmation) and 500ul of Lennox media containing

rifampiclin 50ug/ml and kanamycin SO0pug/ml.
30
PCR positive cultures were ueed to inoculate a 10 ml of

Lennox media broth containing rifampicin SOpg/ml and
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kaoamycin SOpg/ml. Tha overnight culture was spun down at

3000g and resuspendad in an sgual volume of MS media (3%
sucrose) . Leaf segments wers cut from young tobacco leaves
from planta grown in tissue culture. Begments were placed

5 directly into the agrobacterium solution and left for 1o
minutes. The gegments wars then removed and placed upper
gsurface down on feeder plates (10 per plate) and left for 2
days in low light at 22°C. The leaf segmants were placead.
upper surface up, on tcbacco shooring madia with hormones

10 containing cefotaxime 500pg/ml and konemycin S0pg/ml and
placed in a growth room at 24°C with a 16hre light / 8 hra
dark regime. Three waeks later, the callusing segmants were
transferrad to Magenta tubs contalning tobacco shooting
media. Once formed, shoots were excised and placed on

15 tobacco shooting medlia contalning cefotaxime 500ug/ml and '

kanamycin 50pg/ml without hozmones, to xroot. Rooted plantas
were then potted up into a 50% perlite / 50% compost
mixture and placed in a proupagator. After 1 week the plants
were removed from the propagator and subgsequently potted up
20 into S inch pots. Once flowering bad began paper bags were
placed over the flowers to prevent croas pollination. When
flowering had finished and pods formed the bags were
removed and mature pods harvested. Mature leaves and seed

from dry pode were harvested and stored for subsequent
25 analysise.

Stexol Analysis

For sterol analysis, the plant tissue obtained as above is
30 freeze-driaed, then ground to a fine powder. 250 ul of 0.2 %
w/v dihydrocholesterol dissolved in chloroform is pipetted
into a screw-top septum vial. After removal of solvent, an
amcunt of the plant tiesue (50 mg) is added to the vial,
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and total lipid extracted with 5 ml of a 2:1 v/v mixture of
chloroform: methanol. The wvial is capped and placed in a
hot block maintained at 80-85°C. After 30 minutes the
centents are flltered and the vial is washed ocut with a
second 5ml aliquot of the chloroform: methanol mixture. The
contents of the vial are filtexed onge more and tha
filtrates combined. The solvent portion of the filtrate is
blown off uaming 2 strcam of nitrogen gas to lsclate the
lipid residua.

The lipid fraction is then subjected to transmethylation by
heating at 80-85°C in 1 ml of toluane and 2 ml of 0.5N
sodiun methoxide in methanocl. Aftexr 30 minutes, 2 ml of a
14 ¥ boron trifluoride solution in methanol is added and
heated for a further 10 minutes at 80-85°C. After cooling,
2-3 ml of diethyl ether followed by 5 ml of deionised water
ara added. Tha ather fraction is removed and a further
ether extraction carried cut. The ather fractions ara
agombined, backwashed with approx. 5 ml of water and dried
overnight over anhydrous sodium sulphate. The ather phase
is filterad and the sclvent rewmoved using a stream of

nitrogen gas.

Sterols ara disgolved in 300-400 ul of toluene and
silylated by tha addition of 200 pl of 95:5 W,0-
bis(trimathylellyl)acetamide:trimethylchlorosilane followed
by incubatlon at 50°C for 10 minutes. GC analysis is
caxried out using a 25 m x 0.32 mm 1.4. (0.25 um £ilm
thickness) 5% BPXS column {(ex 84AE) in a Perkin-Elmexr 8430
GC. The temperature program is 180-240°C at 109C/min,
followed by 240-355°C at 15°C/min. and, finally, 5 min. at
355°C. Tha PFID temperature 1s 380°C and the helium pressure
10 pai. A volume of 1.0 ul is injected onto the colum. A
GC response factor of 1.0 for each of tha sterols with
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respect to the dihydrocholestercl internal calibrant ias
assumed.

Table 1 shows the starol analysis of leaf samples obtained

5 from tobacco transformed with the NHO vector co-exprossing
a full length Hevea HMGR and tobacco SMT1. Leaves from 13
independent transgenic plants (NHY9) were analysed along
with leaves from 6 independant untransformed plants (SR1)
which had been generated via tissue culture, and leaves

10 from 5 independent plante transformed with control vector
lacking the gene of interest (pVEC). The total aterol
content of the SR1 control leaves ranged from 0.165 -
0.268% dry welght and thosc of the pVEC controla from
0.175% - 0.269% dry weight. The NHY9 transgenic leaves

15 contained total sterol contents ranging from 0.176 - 0.318%
dry weight, representing increases of up to 36.4% over the
mean HR]l sterol content amnd 45.6% over the mean of
“beneficial' 4-desmethylstarols {(4-desmethylstercls minus
cholestercl). Also of note are the dramatically reduced

20 levels of cholestercl in the NHY samples, with 6 of the 12
samples having zZexo {(or below detection) levels of
cholestexol.

Table 2 showa the stercl analysis of mature cead samples

25 from tobacco transformed with the NHS vector co-expressing
full length Havea EMGR and tobacco EMT1. Seeds from 27
independent tranegenic plants (NHY9) were analysed along
with seeds from 12 SR1 and 6 PVEC contxrol plants. Seeds
from the control SRl plants contained total sterol contents

30 ranging from 0.339 - 0.425% dry waight and those of the -
PVEC control plants from 0.301 - 0.413% dry weight. Seeds
from the NH9 tranegenic planta contained total sterol
contents ranging from 0.307 - 0.545% representing increases
of up to 43.0% over the mean SR1 contzol total sterol value
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and up to 51.6% over the maan SR1 banefiocial 4-

desmathylstercl value. Significant decreases in the level
of cycloartenol, the substrate for the stercl methyl

transfarasel, were found in the high eterol NH9 samples.
Cholesterol levals in the high stercl NHY9 samples were also
significancly reduced. Of particular note are tha higher’
levels of sitostercl in the high sterol MHY9 lines compared
TO cOntrol levels.
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Exaaple 2: Co-sxpression of a truncated form of Hevsa
brapilienais bhmgl and Nicotiana tabacum SMT1 in plants

5 A truncatad form of Hevea HMGR, lacking the N-terminal
nembrane-binding domain, was cloned using the Hevea
bragiliengis bmgl ne template. The Hevea brasiliencis
(E.B.K.) Mill. Arg. thmgl was cloned using tha primers

based on the published sequence [Chye et al (1991) Plant
10 Mol Blol 19: 473-84)]. The forward primer S5'-

CCTACCTCGGAAGCCATUGTTGCAC-3' incorporates a new atart codon
(bold) and a Nco I restriction site (underlined) for

cloning applications. The reverse primer 5°'-
CATTTTACATTACTAGCACCAGATTC-3' containe a Nhe I restrictiom

15 site {(underlined) for downstream sub-cloning purposes. Tha
pPlasmid pNHE was used as the template DNA in the PCR (30

cycles) using Pfu polymerase under standard conditions and

produced a fragment of the expected size ~1.3 kb. The
reaulting thmgl gene codes for smino acldas 153-575 of the

20 full-length (575) hmgl sequence {(Fig. 11b of
PCT/EP/00/09374) . The thmgl PCR product was cloned into the

pGEM-T vector (Promega) according to the manufactureras'
instructions and sequenced to confirm fidelity. The H.

brasiliensis tHMGZl was inserted into pNH4 (sese
25 PCT/EP/00/0058374 batween the Nco I and Nhe I sitee of the

polylinker, which lie between the CaMV 358 double promoter
and nos termlnator, giving pMH3 {(msee PCT/EP/00/09374. Thims
chimaeric gene was isolated by digestion with Xma €I and

Sal I, purified and cloned into the corresponding

30 polylinker sites in pNHY, after removal of the chimaeric
full length hmgl gene which previoualy occupled these

sites, and subsequent purification of the binary vector.
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The binary vector pNHS also containg the amtl gene clomned

from Nicotiana tabacum, which is under transcxriptional

contzrol of the CERV viral promorer. This binary construct
was named pMH?7 (Fig. 2). As described in Example 1, binary
vectors were transformed inteo Agrobacterium tumefaciens and

these ware subsaquently used to transform tobacco.

Tabla 3 shows the stercl analysis of leaf samplaes obtained
from tobacco transformed with the MH7 vector co-expressing
the truncated Hevea HMGR and tobacco sterol

methyltransfarasel (SMT1). Leaves fxrom 32 independent
transgenic plants (MH7) were analysed along with 4
untransformed SRl contrxols and 4 vactor controls (SJ34).
Tha total sterol content of tha BR1l control leaves ranged
fxrom 0.141 - 0.221% dry weight and those of the SJ34 vector
control plants from 0.183 - 0.330%. The total sterol
content of the MH7 transgenic plants ranged from 0.142 -
1.339% dry weight rapresenting increases of up to 7.3-fold
over the mean SR1 control valua. The beneficial 4- .
desmsthylsterol contants of the M8 seeds were incoreased by
up to 3.9-fold over the mean 3R1 control valua.

Table 4 shows the sterol analysis of mature seed samples
obtained from tobacco transformed with the MH7 vector co-
aexpressing the truncated Hevea AMGR and tobacco sterol

methyltransferasel. Seeds from 29 independent transgenic
plants (MH7) were analysed alcong with 9 SR1 untransformed
control plants and 6 vector control plants (8J34). Seeds
from the SR1 control plants show total sterol contents
ranging from 0.393 - D0.445% dry weight and those from the
8J34 vector control plants from 0.334 - 0.413% dry weight.
Seeds from the MH7 plants showed total sterol contents
ranging from 0.379 - 0.987% dxy weight, representing
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ingreases of up to 2.4-fold over tha mean SR1 control
valua. The beneficial 4-desmsthylstercl content of the MHS
seeds was increased by up to 1.9-fold over the mcan SR1
aontrol wvalue. The absolute levels of the 4-
deswmethylsterols isofucostarocl, sitosterol and campestsrol
were subatantially enhanced in the oll control to control
values. Percentage cholestaercl levels were reduced by up to
73% compared to mean SR1 control values. The increase in
“beneficial' 4-desuethylstaercls obtained by co-expression
of truncated Havea HMGR and SMT1 is greatar than the
corresponding increase cbtained by expression of the
truncated Hevea HMGR alone (see our non-pre-published

patent applications PCT/EP00/09374 and EP 00303193.7).

Further analysis of two high sterol seed samplaes (MH?7 53
and MH?7 32) was carrled out to determine the proporxtion of
free and esterified stercl. The total lipid fraction is
isolated as describad in Example 2, but not subjacted to
the transmethylation process. The lipid residue, which
contains dihydrocholeaterol as internal standard, is
dissolvad in 40-60 petroleum ether (250 nlL) and applied to
a glass-backed 20 cm x 20 cm x 0.5 mm silica gel thin layer
chromatography (TLC) plate. The vial that contained the
lipid residue 1s washed out with a further 250 pL aliquot
of petroleum ether, which i= also applied to the plate. A
10 pL aliquot of a solution consisting of a mixture of B=
aitosterol (10 mg) and cholestercl oleata (10 mg) dissolved
in acetone (1 mL) is spotted to act as a marker. The plate
is devalopad using 60-80 petroleum ether-diethyl ether-
acetic acid (80:20:2, v/v/v). The sterol fractions are
visualised by apraying with a 0.01 $ w/v ethanolic solution
of rhodamine 6G and vliewing the plate under UV light.
Approximate Ry values are 0.25 for free sterols and 0.9 for
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staryl eaters. The free sterol band is scraped off the
platea and transferred to a vial. Tha free starol fracti n
is isolated by washing the band with three volumes of
diethyl ether. The ether washings are combined and
filtered. The free sterel fraction, isclated by blowing off
the solvent with nitrogen gas, is silylated and analysed by
gas chromatography (GC) as described in Example 1. Amounts
of esterified stexol are determined by subtracting amounte
of free sterol from total sterol, the latter being
determined by transmethylation (ase Example 1).

Table 5 shows the analyses of the frae stercl and starol
ester fractions of transgenic MH7 seed samples 32 and 53,
alongside that of an SRl control sampla. The additional
sterol present in the transgenic samples compared to the
control is primarily in the form of sterol esters. The
total sterol content of the SRl control is 0.388% dry
weight, of which 52.4% is in the form of esters. The total
starol contents of MH7 32 and 53 are 0.3965% and 0.987% dry
welght respectively, of which 77.2% and 75.0% respectively
are esteriflied.
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Example 3: Co-expression of a truncated form of §.
derevisiae HMGR1 and N.tabacum SMT1 in plants

5 Saccharamyceg cerevigiae NCYC 957, ¥X2180, SUC2 waa grown in
liquid media (12% (w/v) gluccse, 2% (w/v) Bactcpeptome, 1%
(w/v) yeast extract, PH 4.0) on a rotary shaker (125 rpm),
at 30°C. Cells were harvested by centrifuging 50 wml of
culture at 4,500 zpm for 10 winutes. To the cell pellec, 4

10 ml of buffer (50 mM Tris-HCl, pH 8.0, 200 mM NaCl, 100 mM
EDTA, 1¥ SDS) was added and heated at 60°C for 15 ninutes.
40 pl RNase (1 mg/ml) and 40 mg Proteinase K ware than

addaed to the mixture prior to heating at 50°C for 15
minutes. The DNA was extracted twice with phenol/chloroform

15 and once with chloroform. The agueous layer was added to
0.7 volumes of iscpropanol and 3 M sodium acetate, pHEH 5.3,

incubated at room temperature for 1 minute and centrifuged
at 13,000 rpm for 10 minutes. The supernatant was removed

and 500 pl 70% ethancl was mdded to the DHA pellet and re-
20 centrifuged. The sthanol was removed and the DNA air dried

for 60 minutes. The DNA pellet was suspended 1n 100 pl TE
buffer and the absorbance at 2§0nm measured and the DMA

quantified. The DNA was diluted to 0.5uag/pl and froazen.

25 Based on tha nucleotide seguence of cosmid 8248 from ths .S.
cexevisiae chxomogome XIII sequendaing projsat, primexrs were
designed to clone the tAMZ1 gens by polymerase chain

reactlon. The forward primer 5'-GCTTGGATAAGG
CCATEIGTCCTTTAG-3 ' incorporates a new mtart codom (bold)

30 and a Ngo I restriction site (undarlined) for cloning

purposes. Tha reverse primer 5'-GAATA
CCAATHAGCTCTGACTAAG-3' containg a Sac I restriction site

(undexrlined) forx sub-cloning applications. Prior to PCR the
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genomic DMA from 5. cerevisiae, NCYC $57, X2180, SUC2, mal,
gala, CUA was digested with Eco RI and the DNA fractionated

on g 0.7 ¥ agarose gel. DNA fragments ~“2.0 kb in size ware
excised from the gel and purified using the Qiagen QIAquick
S gel extraction kit, according to the manufacturers
protocol. This DNA was used as the template in the
subsequent PCR. The PCR (35 cyclee) was performed using
Tag and Pfu polymerase (3:1) under standard conditlions and
produced a DNA fragment of the axpected size “1.4 kb. The
10 resulting tHMGR1 gene codes for amino acide 598-1054 of the

full length (1054) HMGR1 saquence (see Fig. 13b of
PCT/EP/00/09374) . The tHMGl PCR product was cloned into the

PGEM-T vector (Promega) according to the manufacturers'
instructions and sequenced to confirm fidelity.

15
The 5. cerevisiae tHMGl was inserted into pNH4 betweaen the

Nco T and Sac I sites of the polylinker pMH4. This
chimaeric gene was isolated by digestion with Xma €I and
Sal I, purifled and cloned into the corresponding

20 polylinker sites in pNHY9 ae dasecribed previcusly for the H.
brasiliensis thmgl chimaeric gene, to create the binary

plasmid pMHB (Fig. 3). Both pMHA3 and pMH4 (see
PCT/EP/00/09374) vere sequenced to check that the AMGI1

geneg had been inserted correctly and there were no

25 miptakes in the promoter-initiation snd terminator
pequenced. As described in Example 1, binary vectors were
transformad into Agrobacterium tumefaciens and these were

subsequently usad to transform tocbacco.

30 Table 6§ shows the sterol analysis of mature seed samples
cbtained from tobacco plants transformed with the MHSB
vector expressing the truncated 8.cerevisize HMER and

24| Resslved  2-11-00  03:08 From=31 104808200 To=THE PATENT OFFICE Page 32 |24-11-200C
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tobacco SMT1 gsnas. Seeds from 23 independent transganic
plants (MH8) were analysed along with seeds from 4 SR1
control and 4 8J34 vector control .plants. The total sterol
content of mseeds from the SR1 control plants ranged from
0.363% -~ 0.428% {(average = 0.388%) and those fxrom thea
vector control plants from 0.213 - 0.428%. The total sterocl
content of the MHB transgenic seeds ranged from 0.251% -
0.526% representing increases of up to 35¥% over the SR1
average. The 4-desmethylstercl content of tha MHE seeds was
increased by up to 41% compared to the SR1 average.

Example 4: Re-transformation of ACP - Ntsmt-l transgenlc
tobacac plant #27 with an N-trungated form of Hevea
brusiliensis hmgl gena driven by a constitutive promoter.

Nicotiana tabacum plants (NH19 series) transformed with the

N. tabacum Ntemt-l gene (SMT1l) were generated as described

in EP 00303193.7 Beeds from NH15 plant #27 EP 00303193.7
ware germinated on MS agar containing 25mg/L hygromycin.
From the repulting seedlings, leaf gsegments were cut and
transformed with 3589 - truncataed Hevea HMGR construct
(MH 5, PCT/EP/00/09374) aBs described hereabove.
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Example 5 Re-transformation of ACP - Ntsmt 1 transgenia
tobagao plant 317 with an N-truncated Hevea brasiliansis
hmgl gane driven by a sssd-speciflic promoter (MM1S)

Nicotiana tabacum plants (NH19 series) transformed with the
N. Tabacum Xtemt-1 gene (SMT1l) were gensrated as described

in EP 003031893.7. Seeds from NH19 plant #27 EP 00203193.7
were germinated on MS agar containing a25mg/L hygromycin.
From the resulting seedlings, leaf segments were cut and
transformed with the truncated Hevea hmgl gene driven by

the ACP promoter (MH1S, as in BCT/EP/00/09374) as deascribed
hareaaboves.
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BExampla 6: Re-transformation of a Havea brasiliensis

truncated bagl tranegenic tobacco plant with Nicotiana
tabacum sterol mesthyltransnferasel (SNT1)

5 Nicotiana tabacum plants (MHS aerjies) transformed with a
truncated Hevea hmgl gene were generated as dascribed in’
PCT/EP/00/08374. Saads from MH 5 planta #6 and 33 wara
germinated on MS containing 50mg/L kanamycin. Leaf segmants
ware cut from the resulting seedlings and transformed with

10 the tobacco SMT1 gene (NH19 - construction described in
EP00303193.7) as described in Example 1.
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Example 7: Co-transformation of Brassica napus (oll seed
rapa) with a truncated form of Hevea bragiliansis bmgl and
Nicotiana tabacum EMT 1

Electrocompetent Agrabacterium tumefacians cells (strain
LBA4404) were defrosted on ice and S5ng of pMH7 plaamid (sce
Example 2) added. Cells plus plasmid were then placed into
& pre-chilled elactroporation cuvette and electroporated in
10 a Bio Rad Gana Pulser at a capacitance of 25uF and at 600

ohms. Immediately after electroporation 950ul of 2X TY
broth was added, the cells mixed gently and placed in a
sterile vial. The cells were shaken at 28°C for 2 hours and
25l aliquots plated on solid Lennox medla containing

15 rifampicin 50pug/ml and kanamycin 50ug/ml and incubated at
28°% for 3 days. Single colonies were used to inoculate
10pl of water (for PCR confirmatiom) and 5004l of Lenncxx

media containing rifampicin S0pg/ml and kanamycin S50pg/ml.

20 Seeda were surface sterilised in 1% sodium hypochlorite for
20 mina. The seeds ware washed in aterile distilled water 3
times and plated at a density of 10 seeds per plate on MSMO
with 3% sucrxrose pH 5.8. Seeds were germinated at 24°C in a
16 h light / B h dark photoperiod. Afrer 3-4 days, the

25 cotyledons, including 2om of petiocle, were excigsed. Care
was taken to remove the apical meristem and to keep the
cotyladon out of tha maedium. The exciged cotyledons were -

placed on MS medium, 3% sucrose and 0.7% agar with 20 HM &-

benzylaminopurine (BAP)}. Peticles with actached cotyledons
30 were embadded in this medium to a depth of approximately
2mm at 10 par plate.
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For transformation, individual excised cotyledoms were
taken from the plates and thes cut surface of thelr petiole
immarged into the agrobacterium suspension for a few
Beconds. They were thsn xeturned to tha MBS plates and co-
5 cultivated with the agrobacterium for 72 h. After co-
cultivation, the cotyledons ware transferred to

regeneration medium (M8 medium with 20pM BAP, 3% sucrose,
0.7% agar, pH 5.8 with 400mg/l augmantin and 20 mg/l
kanarycin sulphatce). The patiocles wera, as before, embedded

10 to a depth of 2mm at a density of 10 explants per plate,
and again the cotyledon was hept out of the medium. After 2
or 3 weeks, shoots had appeared, soma of which bleached by
the fourth week, the remaining green shoots ware gub-
cultured onto shoot elongation medium (regeneration medium

15 mipus BAP)}. After 1 or 2 weeks, whan apical dominance had
been established, the shocts were transferred to rooting
medium [MS medium, 3% pucrose, 0.7% agar snd 400mg/l
augwentin and 25mg/L kanamycin sulphate]. As soon as a
small root mmes was obtained, the plantlets wers

20 tranaferred to potting mix supplementad with fertiliser
granulea. Tha plants were grown in a propagator (avarage
humidity 75%) for 2-3 weeke at 24°C, 16h light / 8h dark
photoperiod. After 3 waeks the plants ware transfarred to

tha glasshouse and allowad to flower and set seed.
25
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1. The uee of a gene expressing a non-feed back 1lnhibited
HMG-reductase in combination with a gene expressing sterol
mathyltransfarasel to increase the level of pterols in
plants.

3. The use according to claim 1, wherein the level of &-
desmethylsterols is inoresased in tha plants by at least
10%.

3. The use according to claim 1, wherein the sterols are
increased in seeds, wmore preferrad in ocileseeda.

4. The uac according to olaim 3, wherein the ceeds axe
from tobacco, canola, sunflowsr, rape, soy or peanut.

B. The usa according to claim 1, wherein the non feedback
inhibited HMG-raductase is expressed by a truncated non-
plant HMG gene.

6. The usge according to claim 5, wherein the HMG-
reductase axpressed by the truncated HMd-reductase gene
lacke the membrane-binding dowmain.

7. Thae usa according to claim 1, wherein the non-feedback
inhibited HMG-reductase is axpressed by a truncated plant
HMG-resductase gena.

B. The use acooxrding to claim 1, wherein the EMG-
reductase can be derived from Asteraceae.

9. The use according to claim 8, wherein the RMGR gans'
can be derived from Hevea hrasiliensis or the HMGR gene is
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a truncated version of a gene which can be derived from
Hevea brasiliensis.

1 5™rdF oy

00310403

4

10. Use according to claim 9, wherein tha HMGR gene is the

hmg 1 gens derived from Hevea brasiliensis or a truncated

veraion of maid gense.

11. A mathod of transforming a plant by
Al) traneforming a plant cell with a recombinant DNA
construct comprising a DMA segment encoding a

polypeptide with non feedback inhibited HMGR activity
and a polypeptide encoding a asterol methyltransferasel

activity and promoters for driving the expression of

sald polypeptides in said plant cell to foxrm a

transformed plant caell; or
A2) re-transforming a plant cell expressing a non-feedback

inhibited HMGR activity with a gene encoding a sterol
mecthyltransferasel activicy; or

A3) re-transforming a plant cell expressing a sterol

methyltransferagsel activity with a gene encoding a non-

faadback inhibited HMGR activity: and
D) regenerating the above transformed plant cells lnto
txanagenic plantse; and

E) selecting transgenic plants that have enhanced levels of
4-desmethylasterola compared to wild type strains of tha
sama plant.

12. Plant obtainable by a method according to claim 11.

13. Plant tissue obtained from a plant accerding to c¢laim

1a.
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14¢. Plant timssue according to claim 13, selacted from the
group of leaves, fruit and seeds.

1S. Plant having incorporated in its genoms a heterologous
gens encoding a truncated polypeptide HMGR activity in
combination with an hatercologous gene encoding SMY1.
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The use of a gene expressing a nom-feed back inhibited HMG-
reductase in combination with a gene expressing starol
methyltransferasal to increase the level of sterols in
planta.
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TRADUCCION OFICIAL NO. 3423

De un documento escrito en inglés.

Expediente No. 01-100.340 F 7573 (V) /1 CO

TRASPASO DE INVENTO

Nosotros, los suscritos, Mark HARKER, Susan Amenda HELLYER, Niklas
HOLMBERG y Dick Safford, todos ciudadanos briténicos de Unilever Research
Colworth, Colworth House, Shambrook Bedford MK 44 11.Q, Reino Unido;

por el presents traspasamos a:

UNILEVER PLC.
una compafiia briténica
Unilever House
Blackfriars, Londres EC4P 4BQ -
Gran Bretafla
ia totaiided de nuestro derecho para solicitar y obtener una patente en:

COLOMBIA
sobre un invero hecho por nosotros denominado:
Proceso para modificar planias

Y SUJETO A UN PRIMER REGISTRO EN Europa, A SABER.



1]

& =

SOLICITUD NUMERO 00310403.1 de fecha noviembre 23 de 2000
A nombre de UNILEVER PLC
Fechedo el dia 7 de noviembre de 2001

Firmado: Mark Harker

Firmado: Susan Amanda Hellyer
Firmado: Niklas Holmberg

Firmado: Dick Safford

Vieto por mi, Victor Jossph Antonius Johannes Clemens van Heeswiik, notario de lay
civii en Rotterdam, Paises Bajos, para legafizacién de ias fimas puestas en el
documanto adjunto de:

- Sr. Mark Harker, clo Unilever Research Colworth, Colworth House,
Shambrook, Bedford, MK44 1LQ, Reino Unido;

- Sra. Susan Amandea Hellyer, c/o Unilever Research Colworth, Colworth
House, Shambrook, Badford, MiK44 1LQ, Reino Unido;

- Sr. Nikiss Holmberg, c/o Unilever Research Colworth, Colworth House,
Shambrook, Bedford, MK44 1LQ, Reino Unido;

- Sr. Dick Safford, cJo Unilever Research Colworth, Colworth House,
Shambrook, Bedford, MK44 1L.Q, Reino Unido.

Roterdam, Noviembre 12 de 2001.
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Selio de caucho: Sr. V.JA.JLC van HEESWIJK NOTARIS TE ROTTERDAM -~ Con

Firma ilegible

ascudo en el cantro.
=R EE=
APOSTILLA
(Convencién de La Haya de octubre 5 de 1981) N
1. Pals: PAISES BAJOS ' to

2. Este Documento Pblico

2. Ha sido firmado por el Sr. V.JA.J.C. van Heeswlik

3. Actuando en su condicidnde  Notarfo i 3§

4. Tiene ol sello de ol Sr. V.JA.J.C. van Heeswilk g, 0
CERTIFICADO

5. En ROTTERDAM 6.  EI12/11/2001

7. Por el oficial de registro del Tribunal del Distrito
(Griffier van de Ammondissementsrechtbank)
8. Nimero 113547

9. Sello: Seilo on relieve estampado sobre imina piéstica: Griffier van de
Amondissemenisrechtbank — Rotterdam
10 Firma: Firmado legiblemente

-

3 - ) v

whas

Es traduccion fiel y competa, de la cual queda copia en ¢l archivo de esta oficina de
traducciones para su confrontacién, a la cual me ramito.

Derechos de traduccidn: $27.000. C
Bogoté, D.C. 17 de diclembre de 2001.
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F 7573 (v)/CO
ASSIGNMENT OF INVENTION

I/We, the undersigned,

Mark HARKER, Susan Amanda HELLYER, Niklas HOLMBERG and Dick Safford, all
British subjects of Unilever Research Colworth, Colworth House, Shambrook
Bedford, MK44 1LQ, United Kingdom;

do hereby assign to:

Unilever PIC

a British campany
Unilever House
Blackfriars
Iondon EC4AP 4BQ
Great Britain

my/our entire right to apply for and to obtain a Patent in:
COLOMBIA
on an invention made by me/us, entitled:

Process for modifying plants

AND SUBJECT TO A FIRST FILING IN Europe, VIZ.
APPLICATION NUMBER 00310403.1 dated 23 November 2000
in the namea of UNILEVER PLC

Dated the ‘,l”" day of ndﬂ"‘"b'f 2001

Made  Nobe
Mark Harker

J =
Susan Amanda Hellyer 7
| il

e
L/

Dick Safford

Notanise/Apostile/L egalise

Unilever N

(18
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Seen by me, Victor Joseph Antonius Johannes Clemens van Heeswijk, civil law notary in
Rotteedam, the Netherlands, for legalisation of the signatures placed on the attached

document of:

- Mr Mark Harker, c/o Unilever Research Colworth, Colworth House, Shambrook,
Bedford, MK44 11L.Q, United Kingdom;

- Mrs Susan Amanda Hellyer, c/o Unilever Research Colworth, Colworth House,
Shambrook, Bedford, MK44 1LQ, United Kingdom;

- Mt Niklas Holmberg, c/o Unilever Research Colworth, Colwotth House,
Shambrook, Bedford, MK44 1LQ, United Kingdom; and

- Mr Dick Safford, c/o Unilever Research Colworth, Colworth House, Shambrook,
Bedford, MK44 11L.Q, United Kingdom.

Rotterdam, 12 November 2001

8
7.

APOSTILLE

(Convention de La Haye du 8 Octobre 1041)

. Country: The NETHERLANDS

This public document

. has been signed by mr V.J.A.J.C. van

Heeswi]k

. acting In the capacity of

nolary
bears the stamp of

mr V.J.A.J.C. van Heeawli]k

Certified

at ROTTERDAM 8. on 12/11/2001
by the clerk of the District Court

(Griffiler van de Arrondissementsrechtbank)

N* 113847
Stamp: 10. Sign -
1

i
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TRADUCCION OFICIAL NO. 8424
DE UN DOCUMENTO ESCRITO EN INGLES

Expedients 01.100.340 (F 7573 (V))

Nosotros, UNILEVER PLC, Unilever House, Blackfrairs Londres EC4P 4BQ Reino
Unido, por el presents traspasamos a: UNILEVER N.V. domiciliada en Weena
455 3013 AL Rotterdam, Paises Bajos ia totalidad de nuestros derechos para
solicitar y obtener una patente en su nombre, junto con el derecho de prioridad en
Colombia de conformidad con las estipulaciones de la Convencién Intermnacional
para ia Proteccién de la Propiedad Industrial sobre la base de la solicitud de
patente nimero 00310403.1 presentada por la citada UNILEVER PLC en
of 24 de noviembre de 2000.

Fechado el dia 7de noviembre de 2001.

Firmado ilegiblemente por H. de Rooijj

(hirmante autorizado)

Yo, Victor Jossph Antonius Johannes Clemens van Heeswijk, notario de ley civil en
Rotterdam, Paises Bajos, cerlifico que la fima puesta en et documento adjunto es la
firma del Sr. H. De Rooij quien esta debidamente autorizado para firmar en asuntos de
patentes por y en nombre de Unilever PLC.



& L

Roterdam, Noviembre 12 de 2001.

Firma ilegible

Selio de caucho: Sr. V.JA.J.C van HEESWLIK NOTARIS TE ROTTERDAM — Con
escudo en e centro.

& 3}

APOSTILLA , ;
(Convencitn de La Haya de octubre 5 de 1861) - °
1. Pais: PAISES BAJOS g

Este documento pliblico
2. Ha sido firmado por el Sr. V.J.A.J.C. van Heeswik
3. Actuando en su condicién de Notario T
4. Tiene el selio del St. V.J.A.J.C. van Heeswijk

CERTIFICADO
5. En ROTTERDAM 8.  EI12/11/2001 -
7. Por el oficial de registro del Tribunal del Distrito !

(Griffier van de Ammondissementsrechtbank)
8. Nimero 113545

8. Sello: Sello en relieve estampado sobre Iémina pléstica: Griffier van de
Arrondissementsrechtbank — Rotterdam
10 Firma: Firmado ilegiblemente

Es traduccitn fiel y compeia, de la cual queda copla en el archivo de esta oficina de
traducciones para su confrontacion, a la cual me remito.
Derechos de traduccién: $18.000.

Bogoté, D.C. 17 de diciembre de 2001.
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©1-100.3u0
(F 7573 (V)

ASSIGNMENT

We, UNILEVER PLC, Unilever House Blackfriars London EC4P 4BQ United
Kingdom, do hereby assign to UNILEVER N.V. of Weena 455, 3130 AL Rotterdam,
The Netherlands, the entire right to apply for and to obtain a patent in their name,
together with the right of priority, in Colombia in conformity with the provisions of the
International Convention for the Protection of Industrial Property on the basis of

patent application number 00310403.1 filed by said UNILEVER PLC in Europe on
24 November 2000.

Dated the} st day of ﬁ:ue..h«.. ool

on behalf of
UNILEVER PLC

H. de Rooij
(authorised signatory)



' . T s

1, Victor Joseph Antonius Johannes Clemens van Heeswijk, civil law notary in Rotterdam, the
Netherlands, certify that the signature placed on the attached document is the signature of
Mr H. de Rooij who is duly authorized to sign in patent affairs for and on behalf of

Unilever PLC.

Rotterdam, 12 November 2001

. APOSTILLE

{(Convention de La Hays du 8 Qctobre 1881)
1. Country: The NETHERLANDS
This public decument
2. has been signed by mr V.JLA.LC. van
Heeswl]k
3. acting In the capachy of
notary
4. bears the stamp of
mr V.J.A.l.C. van Heeswilk
Certifled
6. at ROTTEADAM 6. on 12/11/2001
7. by the clierk of the District Court
(Qriffler van de Arrandissementsrechtbank)
N°® 113848
Stamp: 10. Signat
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Industria y Comercio

SUPERINTENDENCIA

2do. EXAMEN DE FORMA PATENTE DE INVENCION

Folo %6

Radicacién no 01-100340
Concepto Técnico no. 0548
Clasificacién Intemacional de Patentes : C 12 N 15/82

Practicado el examen de acuerdo & lo establecido en el Art. 38 de la Declsién 486 se daterminé
que esta solicitud de Patente de Invencién:

SI[Y] NO[] Contlene un resumen de la Invencidn (Art-26-e).

SI[Y] NO[] Contiene el titulo o nombre de la invencién (Art.27-d).

SI[Y] NOI[] Contiene la descripcién de la invencién (Art.26-b).

SI[Y] NO[] NO ES APLICABLE [ ] Contiene los dibujos necesarios para comprender la Invencin
Si[] NO[ | Contlene una 0 més reivindicaciones. (Art26-c).

SIf ] NO[] NO ES APLICABLE [¥] Han sido desarroliados los productos y/o procedimientos a partir

de recursos genéticos o de sus productos derivados de los que cuakuiera de los Palses
Miembros ea pais de origen. (Art. 28- h).

SI[] NO[] NO ES APUCABLE [¥]Los productos y/o procedimientos han sido abtenidos o
desarrollados a partir de los conocimientos tradicionales de las comunidades indigenas,
afroamericanas, o locales de los palses miembros, de acuerdo a lo establecido en la
Decision 381 y sus modificaciones y reglamentaciones vigentes.(Art.264).

SI[] NO[¥] La Invenci6n se reflere a un producto relativo a un material biolégico. (Art.26-).
SI[¥] NOI ] La prioridad coincide con la materia reivindicada.
SI[¥] NO[] CUMPLE LOS REQUISITOS TECNICOS

EXAMINADOR TECNICO

202048

Bogota D. C. Junio 11 2003,

Carrera 13 No. 2700 Flen 5 y 10
Conmutador: 334 12 21-2-34
Fax: 281 31 25 e-mall: info@dc.gov.co
Santa Fe de Bogoté D.C. - Colombia



Industria y Comercio

SUPERINTENDENCIA

o !

Concepto técnico no. 546
OBSERVACIONES

0 Anexa copia auténtica certificada de la solicitud, con la cGal invoca prioridad, con sus debida
traduccion. Folios del 81 al 115
o Envia copla formal de los dibujos, folios del 71 al 80

EXAMINADOR TECNICO
202048

Bogotd, Junio 11 de 2009.

Carrera 13 No. 2700 Rso 5y 10
Conmutador: 334 12 21-2-34
Fax: 281 31 25 o-malil: Info@ac.gov.co
Santa Fe de Bogotd D.C. - Colombla



\\%

Industria y Comercio
SUPERINTENDENCIA
Follo 327
2020
Bogotd DC
Doctor(a)
JOSE ANTONIO LLOREDA
Apoderado(a)

REFERENCIA: Radicacién No. 01 100340

Tramite 002
Evento 001
Actuacion 416
Oficlo No. 0833.
Folios 001

Teniendo en cuenta que la solicitud de privileglo de patente que se tramita bajo el
expediente Indicado en la referencla, reiine los requisitos de forma establecidos en los
articulos 26 y 27 de la Declision 488 de la Comisién de la Comunidad Andina, y en las
demas disposiciones vigentes scbre la materia, se envia el extracto de Ia solicitud a la
Oficina de Comunicaciones para efecto de su publicaciéon en la Gaceta de Propledad
Industrial, conforme lo establece el articulo 40 de la misma Declsién.

Cimplase n
Dado en Bogotd DC,alos ‘1 2 Jiv 203

ALIX CARMENZA CESPEDES DE VERGEL
Jefedela DMsIOn’de Nuevas Creaciones

202048

Carrera 13 No. 2700 Plso 5y 10
Fax.%ma‘f.z%or 33; 12 21234
: e-mall: nfo@slc.gov.co
Santa Fe de Bogotd D.C - Golombla



Industria y Comercio

SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No 01-100340

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION FUE
PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 531, DE FECHA 28 TDE
AGOSTO DE 2003, EL TERMINO HABIL SENALADO POR LA LEY EXPIRA EL 26 DE

NOVIEMBRE DE 2003.

NOTA: Dentro del piazo de los seis (6) meses siguientes a partir de ia fecha de pubiicacion
en la gaceta de Propiedad Industrial, deberd solicitar y cancelar el examen de
patentabilidad so pena de que la solicliud caiga en abandono, de acuerdo con ko
establecido en el Articulo 44 de la Decisién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.

Sl NO X

14



SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

RADICACION: 1100340 EDICTO No. 4158

LA SECRETARIA GENERAL AD-HOC
HACE SABER:

Que esta Superintendencia profirid Resolucién No. 5148 de 18-MAR-2004. Que el contenkdo de Ia parie resclutiva es como sigua: Bl
Superinitendante de Industria y Comerclo.

RESUELVE

ARTICULO PRIMERO: Declarar shendonara in soliciud de privilegio de pslents do
Invencién contenida en ol expedianis da i referencia.

ARTICULO SEGUNDO: Notificer personaiments ol contenido da la prasants resclucién
al doctor José Anfonio Lioreds, © & quisn haga sus veces, en su calidad de spoderado
da Unllaver N.V., entragéndole copla de la miarma, advirtiéndole que contra el proceds
al recurss de neposicln interpussto ante ol Superintendients da Industria y Comercio, al
momaento de la notificaci’n o dentro de loa 5 digs hiblas sigularmies a als.

NOTIFIQUESE Y CUMPLASE
Dada an Bogotd, D.C..aloe 18 MR 2004

EL SUPERINTENDENTE DE INDUSTRIA Y COM 10 (E).
il

Para notificar a los Interesacios, se fila el pesenta EDICTO en lugar al pibico en & SUPERINTENDENCIA DE INDUSTRIA Y
COMERCIO, por el birmino de (10) diez dias hibles contados a partr de lns 8:30 a.m. de hoy. :

Secretaria GommlMPhciMllm_*_Elhnﬂum hoy 20-ABR-2004 a las cinco (5:00 p.m.)
Secretaria General Ad-Hoc
EDICTO No. 4158

120
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AVIBO DE MOTIFICACION
2183/

CORREO CERTIFICADO
Bogoti D.C. Radicacion 1 O11D8340 BOONEMM Folios 1008
Fecha (ANB) 1 20M4-84-82 12440135
Tramite 1 882 PATENTES DE INVEN
Evento 1 81 REBISTRO/DEPORITO
dctoacions 432 RESULUCTON

Doctorda)

LLOREDA JOSE ANTONIO
CALLE 72 NO. 583 FIBOD &
BOGOTA

REFa RESOLUCION Mo. 3144
FECHA: 19/703/2004
EXPEDIENTE No. 1 188340 Qe
Tramiter 2 PATENTES DE INVENCIGON
Evento 31 1 REGISTRO/DEFOSITO/CONCESION
Actuac.s 432 RESOLUCIONM

Egtimado doctor{a)s

Conmedidamente le solicito presentarse a este Daspacho ubicado en la

Carrera 13 Ho. 27 - @@ Pigso Guinto(3), de BogotA D.C., dentro del

término de cinco (3) dfas hébiles contados a partir del envio de la
presente cltacion, &n horario de 6330 a.a. a 31889 p.a., jornada

continua con el fin de notificarle personalmente el contenido de la

resolucidn y expedientae citados en la referencia.

De no hacerse presante en el térainoc indicado anteriormente, la
providencia en mencidn se notificard por edicto.

Secretaria Oeneral
SUFPERINTENDENCIA DE INDUSTRIA Y COMERCIOD
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: Industria y Comercio

REPUBLICA DE coLomBlia ~UFPERINTENDENCIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

RESOLUCION 05146

. Por la cual se declara abandonada una solicitud

Rad. Exp. N° 01-100340

EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO (E)
en eji rcicio de sus facultades legales, en especial de las que se confirieron en el
articulo 4, numeral 5 del decreto 2153 de 1992, y

CONSIDERANDO:

PRIMER'): Que el articulo 44 de la Decision 486 -de la Comisién de la Comunidad
Andina, «stablece que: "Dentro del plazo de seis meses contados desde la publicacion
de la silicitud, independientemente que se hubieren presentado oposiciones, el
solicitant.: debera pedir que se examine si la invencidn es patentable. Los Palses
Miembro:: podran cobrar una tasa para la realizacién de este examen. Si transcurriera
dicho plazo sin que el solicitante hubiera pedido que se realice el examen, la solicitud
caeré en abandono”.

SEGUNLCO: Que el extracto de esta solicitud fue publicado en la Gaceta de la Propiedad
Industrial N°® 531 del 29 de agosto de 2003.

TERCEROQ: Que contados seis meses desde la publicacién de la solicitud en la Gaceta
de la Propiedad Industrial, no se presenté peticion de parte del interesado, para
efectuar el examen de fondo razon por la cual se considera abandonada la solicitud en
los términos del mencionado articulo 44.

RESUELVE:

ARTICULO PRIMERO: Declarar abandonada la solicitud de pnvmlegto de patente de
invencién contenidaren el expediente de la referencia.

ARTICULO SEGUNDO: Notificar personalmente el contenido de'la presente resolucion
al doctor José Antonio Lioreda, o a quien haga sus veces, en su,calidad de apoderado
de Unilever N.V., entregandole copia de la misma, advirtiéndole que contra ella procede
el recursu de reposicion interpuesto ante el Superintendente de Industria y Comercio, al
momento de fa notificacion o dentro de los 5 dias habiles siguientes a ella.

NOTIFIQUESE Y CUMPLASE

Dada en Bogot4, D.C.,alos 19 fip 504

EL SUPERINTENDENTE DE INDUSTRIA'Y COMERCIO (E),

\ /
WAL liﬂ TRV \é )
GIANCARLO MARCENARO JIMENEZ

Doctor Carrera 13 No. 27-00 Pisos 5, 7 y 10
JOSE ANTONIO LLOREDA ’ Conmutador: 382 0840
Calle 72 N° § - 83 Piso 5. :
Bogota, [.C. : Fax 350 5_220

E-mail: info@sic.gov.co
22 . © wwwsic.gov.co

dogotd. 0.C., Colombia

- -
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‘ Industria y Comerclo
*IIIII'MIIMHINII:‘
REPUBLICA DE COLOMBIA

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
RESOLUCION 85140

Por la cual se declara abandonada una solicitud

Rad. Exg. N® 01 100340

EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO (E)
-en e reicio de sus facultades legales, en especial de lus que se confirieron en el
articulo 4, numeral 5 dei decreto 2153 de 1992, y

CONSIDERANDO:

PRIMER'): Que el artfculo 44 de la Decision 486 de la Comision de la Comunidad
Andina, «:stablece que: "Dentro del plazo de seis meses contados desde la publicacion
de la slicitud, independientemente que se hubieren presentado oposiciones, el
solicitant:: deberd pedir que se examine si la invencion es patentable. Los Paises
Miembro:: podrén cobrar una tasa para la realizacion de este examen. Si transcurriera
dicho plazo sin que el solicitante hubiera pedido que se realice el examen, ia solicitud
caera en abandono”. - -i

SEGUNLO: Que el extracto de esta solicitud fue publicacda en la Gaceta de la bmpledad
Industrial N* 531 del 29 de agosto de 2003.

A
1
)

TERCERO: Que contados seis meses desde la publicacion de la solicitud en: la Gaceta
de la Propiedad Industrial, no se presentd pelicion de parle del mteresado para
efectuar 2| examen de fondo, razén por la cual se considera abandonada la -aahmtud en
los términos del mencionado articulo 44. l'

I

|‘F
RESUELVE: ‘i

} .

ARTICU[O PRIMERO: Declarar abandonada la solicitud de pnvuleqlo de pitente de
invencién contenida'en el expediente de |a referencia. i p

ARTICUL.Q SEGUNDO: Notificar personaimente el contenido de 'la presente r’gsolucmn
al doctor José Antonio Lioreda, o a quien haga sus veces, en su,calidad ce apoderariu
de Unilever N.V., entregdndole copia de la misma, acvirliéndole gue contra ellgiprocedie:
el recurso de reposncnén interpuesto ante el Superintendente de Industria y Comerclo ai

momento de la notlﬁcacIOn o dentro de los 5 dias habiles siguientes a ella. g';
f

NOTIFIQUESE Y CUMPLASE %

DadaenBogola, N.¢C  alos - L, - - 3

[ N Y UTY

EL SUPE RINTENDENTE DE INDUSTRIA Y COM!;‘.RCI(.) () P

. \ AR
({;‘m SR B k” \)\\.l}u\\bi\-\,ﬂ d

) CARLO MARCENARG JIMENEZ

EggErAMT'oﬂlo LLOREDA Canett NG 2200 Pisin S, 7y 10
: DA . 1t
Calle 72 14° 5 - 83 Piso 5. canmtnr 362 0840
B ta, [1.C. - 350 1220
E mal: sntofitsic.gov o
202021
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Industria y Comercio

. SUPERINTENDENCIA

REPUBLICA DE COLOMBIA .
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
Resoli#ioh ndt* $119

Ref. expediente N° 03 14259

Por la cual se resuelve un recurso de apelacién
EL SUPERINTENDENTE DELEGADO PARA LA PROPIEDAD INDUSTRIAL
en ejercicio da sus facultades que le confiere el articulo 14 del decreto 2153 de 1992,

CONSIDERANDO

PRIMERO: Que mediante resolucién 26366 de 2003 la Divisién de Signos Distintivos
decidid declarar infundada la oposicidn presentada por la sociedad Alta S.A., y nego el
registro de: la marca TOO CUTE (mixta), para distinguir productos comprendldos enla
Clase 25" de la Clasificacion intemacional de Niza, al sefior Guillermo Marrero
Gonzalez, por conslderar que se encuentra incursa en la causal de irregistrabilidad
pravista en el articulo 135 literal e) de la Decisién 486 de la Comisidn de la Comunidad
Andina.

SEGUNDQ: Que mediante escrito radicado ante esta Superintendencia dentro del
término de: ley, la doctora Maria Victoria Henao Hemandez actuando como apoderada
dei opositor, interpuso recurso de reposicidén y en subsidio de apelacién en contra de la
decision rr encionada en el considerando anterior.

El objeto el recurso es que se revoque la decision, y se fundamenta de la siguiente
manera:

“Para apreciar la posibilidad de confusion no son determihantes los diversos detalles,
sino las caracteristicas tipicas, la impresion general y los principales elementos del
signo. En 23ste plano tenemos en cuenta que la marca de mi mandante, la porcién que
el consurr idor mas retiene en’'la mente es TOO y por ende, al observar la marca
solictada en su conjunto, encontrard la existencia de dicha palabra, los cuales lo
llevard a creer que mi representada estd presentando un nuevo producto con el
elemento :omin TOOQ. .

“Concluim)s que tanto las sllabas, como las vocales, se encuentran en el mismo orden
y disposici in, situadas de la misma forma, donde la denominacion objetada, impacta en
lamente doi pablico usuario y consumidor, al escuchar las marcas..

“Al percibil las marcas en conflicto, es evidente que né difieren en su extension, ni en la

manera ccmo seran pronunciadas, de lo que se deduce, que el numero de referentes
sonorus son idénticos en las dos marcas.”

TERCERC: Que para atender lo sefaiado en el articulo 59 inciso 2° gel -delgo
Contencioso Administrativo es preciso resolver todas las cuesﬂones'qu&,hary J sido
planteadas: y las que aparezcan con motivo del recurso: o a0 _*‘-'

1. Irregistrabliidad por confundibilidad ;j’cu-'-““ o e

dade Centms: (Tarrera 13 No. 27000 Pieee 2, 5.7 v 1O

Sule CAN; Tr. 40A Nn. 38-50 Conmutadon. 134 12 21-2-3-4

Fua: 281 31 25. Linen 9800-410 163
Wb wwwdic.pov.eo c-mail: infolisis.gavso
St e e R N Cplenhin
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. | : Industria y Comercio
SUPERINTENDENCIA

'Resbld'ﬁl,ﬁ\"hﬂ ~ 31 19

Ref gxpediente N° 03 14250

En este sentido, tenemos que la causal contemplada en el articulo 136 literal a) de la
Decisiébn 488 de la Comisién de la Comunidad Andina, indica que hay que negar la
solicltud de registro de marca cuando los signos que se presentan: "Sean idénticos o
se asemejen de forma que puedan inducir al publico a error, a una marca anteriormente
solicitade para regisiro o registrada por un tercero, para los mismos productos o
servicios, o para produclos o servicios respecto de los cuales &l uso de la marca pueda
inducir al publico a error;”

1.1Concepto -

La confundibllidad de 1a marca es nocién estrechamente relacionada con el error,
porque inevitablemente la confusién en la oferta de productos 6 marcas similares o
idénticas genera error en el consumidor, error que desde el punto de vista juridico
vicia el consentimiento. La causal de imegistrabilidad del signo ldentloo o similar a otro
ya registrado o solicitado en registro evita que se atente contra'la distintividad de la
marca y rontra su identidad con el producto a que ella accede. El signo idéntico o
semejante: a la marca registrada representa una amenaza de introducir desorden en el
mercado de productos y ademas de inducir a ermor al consumidor y al productor
interesado en que se conozca la calidad y origen de su producto por medio de la
identificacién marcaria; también introduce desorden en el mercado de bienes y de
servicios afectando la lilbre competencia. Por todo ello las solicitudes de registro de
signos marcarios que amenacen con introducir confusién en el mercado, error en el
consumidor y fallas en la |dentrf‘cac|6n de los bienes y servicios, con quien los
produce, no pueden dar lugar a registro

1.2.Comparacion y examen de registrabilidad

Revisado ios registros de la propiedad industrial, advertimos la existencia del certificado
182587 que corresponde a la marca TOOT, registrada para distinguir productos de la
clase 25, vigente hasta el 25 de noviembre de 2006.

El presenie estudic de confundibilidad, consiste en comparar el signo solicitado TOO
CUTE, corn la marca registrada TOOT de naturaleza mixta.

Teniendo an cuenta que la comparacién debe atender a una vision de conjunto lo que
evita ol f-accionamiento de los signos y lleva a la extraccion de la dimensién
caracterisiica de los mismos y que ésta debe ser sucesiva, ya que el consumidor al
acudir al mercado percibe las marcas de forma individualizada. Teniendo en cuenta las
semejanz:s y no las diferencias, ya que asi actia el consumidor, se procederd a
realizar el cotejo entre estas expresiones. %
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THOT IN WEAR

. De acuenio con las pautas antes sefaladas y una vez analizadas en conjunto vy

sucesivamente las marcas TOO CUTE y TOOT, considera esta Delegatura que no
existen semejanzas suficlentes para generar confusién. En efecto la confundibilidad
sefialada por el recurrente radica en las semejanzas que existen entre las expresiones
TOO y TCOT, sin embargo al realizar un andlisis en conjunto, considera este Despacho
que los s.gnos cuentan con elementos suficientes como para permitir al consumidor
diferenciar uno de otro, sin llegar a asociarlos.

De la comparacién entre estas dos marcas observamos que desde el punto de vista
ortograficc existen sendas diferencias, por un lado el signo solicitado se compone de
dos expresiones TOO CUTE, mientras que la marca fundamento de la negacion se
compene :iolo de una TOOT, esta diferencia genera un impacto visual muy diferente, al
igual que 13 pronunciacién que se suscita.

Adicionalniente estas dos marcas en su aspecto semantico son muy diferentes y
reafirma 1. distintividad que existe entre ellas. Por una parte la expresion TOO CUTE
expresidn de habla Inglesa, significa demasiado lindo, mientras que la marca
fundamenio de la oposicion TOOT es una invencidbn de fantasia sin contenido
conceptual. Como podemos observar el consumidor fetendria el aspecto ideologico de
los signos que le permite mantener a salvo su derecho.

Como consideracién’ﬁnal. cabe también resaltar que el aspecto grafico de las marcas
es muy piedominante en cada signo, y coadyuvan a reafirmar la distinvidad de estas
dos marczs.

1.3 Relackn de productos

Debido a la ausencia de confusién entre estas dos marcas, no es necesario demostrar
la relacién que existe entre los productos que distinguen. '

Por lo tanto, la marca objeto de la solicitud no estd comprendida en :fﬁqausal de
+£066

imegistrabilidad establecida en el articulo 136 literal a) de la De& Qe la
Comision de la Comunidad Andina. Paae .,,w:"..} -
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" RESUELVE:

ARTICULO PRIMERO. Confirmar la decisién contenida en la resolucién 26366 de
2003.

ARTICULO SEGUNDO. Notificar personalmente a los doctores Eduardo Marrero
Gonzélez y Maria Victoria Henao Hemandez, apoderados del solicitante y del opositor
respectivamente, o a quienes hagan sus veces el contenido de la presente resolucién,
entregandoles copla de la misma, adviriiéndoles que contra elld no procede recurso
alguno, por encontrarse agotada la via gubemativa. ;

Notifiquese y Camplase .
Dado en Bogota D.C., a los 1€ MAR 30

-

El Superintendente delegado para la Propiedad Industrial,

Nt

CAI&LO ARCENARO JIMENE
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