The present
pol yunsaturated |l ong chain fatty acids in plants,
cells,

const
[err]

invention relates to conposit

such as es, root éVdﬁlFDr‘BTEP’s‘-{—'Em

ruct ncg@é@&a@m %%Aﬁ%lid desat u

6- ESd

iies;R

i ons and net hods for

pl ant parts i;:-»J'lJ'
%ORWE?I\'EP’&: aci d sy

W0 e

pl ant
trans
w th
scal g

951) InkepvationplPatert Ciussificatied § s Whi ch
g.engzﬁ 18R9] fsmom Q1207764 des qtadr
di f Ce1BNI0SASRE BORE ABECI/A0, Cit i

pr AdBK¥oen of pol yunsaturat ed|lon

CONft @) ntédspdorRIEALIRSHN NABLeR! NMOr EWO 98/46764
Ses.

es | @3 intemagionalRublicstiop Bate:per A3 Pctobdn d99B ER-L98)

Expressi on of the desaturases

chain fatty acids such as

docos
gamy
fatty
fatty a
novel

ahexaenoi ¢ aci d, ei cosapentaenoi ¢ ag
-31) Intsimatiine! Agplication Humghetii donPET/ BN/ 4H

(ﬁ?in%r&&é?.f ' Wifag Blee: P! 2N o RN ﬁg@é 16?@;{3%}5
% all ows forrt eﬁoro g
pl ant oils and products.
(30) Priority Data:
08/833,610 11 April 1997 (11.04.97) us
08/834,033 11 April 1997 (11.04.97) Us
08/834,655 11 April 1997 (11.04.97) Us
08/956,985 24 October 1997 (24.10.97) Us

{63) Related by Continuation (CON) or Continuation-in-Part
{CIP) to Earlier Applications

us 08/834,655 (CIP)
Filed on 11 April 1997 (11.04.97)
us 08/833,610 (CIP)
Filed on t1 April 1997 (11.04.97)
us 08/334,033 (CIP)
Filed on 11 April 1997 (11.04.97)
us 08/956,985 (CIP)
Filed on 24 October 1997 (24.10.97)

(71) Applicants (for all designated States except US): CALGENE
LLC [US/US); 1920 Fifth Street, Davis, CA 95616 (US),

ot e, AR Tk o o s
i pulation of the

and t1 ssues.

i(2pinveptorscodmrer ci al quantities of

(75) Inventors/Applicants (for US only): KNUTZON, Deborah
[US/US); 6110 Rockhurst Way, Granite Bay, CA 95746
(US). MUKERJI, Pradip [US/US]; 1069 Arcaro Drive, Ga-
hanna, OH 43230 (US). HUANG, Yung-Sheng [-/US);
2462 Danvers Court, Upper Arlington, OH 43220 (US),
THURMOND, Jennifer {US/US); 3702 Adirondack, Colum-
bus, OH 43231 (US). CHAUDHARY, Sunita [IN/US]; 3419
Woodbine Place, Pearland, TX 77584 (US). LEONARD,
Amanda, Eun-Yeong [US/US]; 581 Shadewood Court, Ga-
hanna, OH 43230 (US).

(74) Agents: WARD, Michael, R. et al;; Limbach & Limbach
L.L.P., 2001 Ferry Building, San Francisco, CA 94111-4262
(US).

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, Fl, GB, GE,
GH, GM, GW, HU, ID, 1L, IS, JP, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW,
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, 8], SK, SL,
TI, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO
patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, Fl, FR, GB, GR,
IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BY, CF,
CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, TG).

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(54) Title: METHODS AND COMPOSITIONS FOR SYNTHESIS OF LONG CHAIN POLYUNSATURATED FATTY ACIDS IN

PLANTS

(57) Abstract

The present invention relates to compositions and methods for preparing
polyunsaturated long chain fatty acids in plants, plant parts and plant cells, such as
leaves, roots, fruits and seeds. Nucleic acid sequences and constructs encoding fatty
acid desaturases, including AS—desaturases, A6-desaturases and A12-desaturases,
are used to generate transgenic plants, plant parts and cells which contain and
eXpress one or more transgenes encoding one or more desaturases. Expression of the
desaturases with different substrate specificities in the plant system permit the large
scale production of polyunsaturated long chain fatty acids such as docosahexaenoic
acid, eicosapentaenoic acid, a-linolenic acid, gamma-linolenic acid, arachidonic
acid and the like for modification of the fatty acid profile of plants, plant parts
Manipulation of the fatty acid profiles allows for the production of

and tissues.
commercial quantities of novel plant oils and products.
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