wO 2005/026368 A3 | |00 000 0 000 0 A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burcau

(43) International Publication Date
24 March 2005 (24.03.2005)

(10) International Publication Number

WO 2005/026368 A3

(51) International Patent Classification’: C12N 15/82,
9/04, AO1H 5/00
(21) International Application Number:
PCT/US2004/029541

(22) International Filing Date:
9 September 2004 (09.09.2004)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

60/501,788 10 September 2003 (10.09.2003) US

(71) Applicant (for all designated States except US): E. 1. DU
PONT DE NEMOURS AND COMPANY [US/US]; 1007
Market Street, Wilmington, DE 19898 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): FADER, Gary,

(74)

(81)

M. [US/US]; 100 Woods Lane, Landenberg, PA 19350
(US). FAMODU, Omolayo, O. [US/US]; 216 Barrett
Run Place, Newark, DE 19702 (US). HUANG, Lisa,
L. [CN/US]; 1423 Old Wilmington Road, Hockessin,
DE 19707 (US). CONCEICAO, Alexandre, da Silva
[US/US]; 1229 Prospect Drive, Wilmington, DE 19809
(US). MCGONIGLE, Brian [US/US]; 1707 N. Union
Street, Wilmington, DE 19806 (US). TAO, Yong [CN/US];
9 Hummingbird Lane, Newark, DE 19711 (US).

Agent: JOUNG, J., Kenneth; E. I. du Pont de Nemours
and Company, Legal Patent Records Center, 4417 Lan-
caster Pike, Wilmington, DE 19805 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,

[Continued on next page]

(54) Title: DIHY DROFLAVONOL-4-REDUCTASE

OH
OH O chalcone

| isomerase

3 x malonyl-GoA chalcone
synthase

HO.
B - O
p-coumaroyl-CoA

oH O

2',4,4 8-tatrahydroxychalcone

OH
0. O

flavanone-
3-hydroxylase

HO. l HO. l
OH
OH Q OH o}

naringenin dihydrakaempferol

OH o}
dihydrokaempferol OH °
. OH o]
dihydroquercitin
dihyradflavonol-
A feductass dihydromyncetin
dihyrodflavonol-
4-redyctase y .
ihyrodflavonol-
OH oM “reductase

OH OH

leucopelargonidin

OH OH
leucocyanidin

leucodelphinidin

QoH
Q. O

(57) Abstract: This invention relates to an isolated nu-
cleic acid fragment encoding a dihydroflavonol-4-reduc-
tase. The invention also relates to the construction of a
recombinant DNA construct encoding all or a portion of
dihydroflavonol-4-reductase, in sense or antisense orien-
tation, wherein expression of the recombinant DNA con-
struct results in production of altered levels of the dihy-
droflavonol-4-reductase in a transformed host cell.



WO 2005/026368 A3 I} N1VYH) T 0 00 O AR

MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG, Published:

PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,, SY, TJ,TM, —  with international search report

TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA,ZM, — before the expiration of the time limit for amending the

ZW. claims and to be republished in the event of receipt of
amendments

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, (88) Date of publication of the international search report:
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 2 June 2005
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IT, LU, MC, NL,, PL, PT, RO, SE, SI,  For two-letter codes and other abbreviations, refer to the "Guid-
SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, ance Notes on Codes and Abbreviations" appearing at the begin-
GW, ML, MR, NE, SN, TD, TG). ning of each regular issue of the PCT Gazette.



INTERNATIONAL SEARCH REPORT International Application No
' PCT/US2004/029541

A._CLASSIFICATION OF SUBJECT MATTER
IPC 7

C12N15/82 C12N9/04 AOLH5/00

According to Intemational Patent Classification (IPC) or to both national dlassification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 Cl2N AOIH

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO~Internal, WPI Data, PAJ, EMBASE, Sequence Search, EMBL, BIOSIS

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages F Relevant to claim No.

X WO ©3/031622 A (AGRICULTURE VICTORIA SERY 1-21
PTY ; EMMERLING MICHAEL (AU); ONG ENG KOK

the whole document
SEQ ID NO: 168 & 169
(US); YU XIAODAN (US))

the whole document
SEQ ID NO: 11 & 12

(A) 17 April 2003 (2003-04-17)

X WO 02/101023 A (DU PONT ;
19 December 2002 (2002-12-19)

ODELL JOAN T 1-10

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of ancther
citation or other spegcial reason (as specified)

"0" document referring to an oral disclosure, use, exhibition or
other means

P document published prior to the international filing date but
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Box 1l Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.: ) )
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.: ] o
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

—_

. D As all required additional search fees were timely paid by the applicant, this international Search Report covers all
searchable claims.

As all searchable claiims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee:.

n

3. D As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-21 (partially)

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM  PCT/SA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

Inventions 1 to 6: claims 1 to 21, all partially

an isolated polynucleotide encoding a polypeptide having
dihydroflavonol-4-reductase activity, the polypeptide
encoded by said polynucleotide, plants transformed with said
polynucleotide, uses thereof,

wherein invention 1 is represented by SEQ ID NO: 3 & 4,
wherein invention 2 is represented by SEQ ID NO: 5 & 6,
wherein invention 3 is represented by SEQ ID NO: 7 & 8,
wherein invention 4 is represented by SEQ ID NO: 11 & 12,
wherein invention 5 is represented by SEQ ID NO: 13 & 14,
and

wherein invention

o ClPpWN -

is represented by SEQ ID NO: 15 & 16
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