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Novel Renewable Indudrial Fatty Acids in Oilseeds
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Abgract Hant oil seeds represent renewable urces, and a serve as both biofuel and chemical feedgock.
A number of non-agronomic plant pecies synthesze and accumulate high levelsof unusua fatty acids including
hydroxy, epoxy and conjugated fatty acids in their seeds, which are extremey valuable for indugrial
applications. The fatty acid dessturase 2 (FAD2)-like enzymes are the mgjor enzymes tha cadyze the
gynthed s of many indugtria-value fatty acids in plant seeds. Acyltranderases such asDGATL and DGAT2 are
agow o key enzymes repondble for the channd of unusuad fatty acids into dorage in triacyldycerols
(TAG . Metalolic engineering by seed- gpecific coexpressng FAD2-like enzyme and other related genes (e. g.
DGATs) has developed the novel engineered oil seed linesthat are capable of synthesizing a moderate anount of
the target fatty acids in their seeds, opening up a new way for the crop-based production of high-value
indugrid lipids. Here, we provide an overview of unusua fatty acids biogynthes s pathway and the asociated
key enzymes, describe the drategesfor metabolic engineering of unusual fatty acids in oilseeds, and highlight
the recent advances in thisfiedd. We a9 discussed the future pergectives in the commercial production of
indudrid-va ue fatty acids by transgenic oil crops adong with some of the technica hurdes encountered < far.
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Fig.1 Diagrammatic representation o unusual fatty acid
synthesis in developing seeds (A) <Shemetic diagram of
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representation of severd unusudl fatty acid synthess by FAD2-
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,Rezonico ™! , (8.3%).
(fad3/fad7/fad8) Cpal 2, Vernonia galamensis
3.5%, DAAT2 (VDAT2). DGAT2
2.1%. (fad3/fad7/fad8) TAG :
60 %. Stokesia | agvis ( -FAD2 )
Cpal2 (fael/fad3,51 % 18 (9B ,
2) , 8.6%, 26 % (Table 1). RG
(27 %18 2) 6 %
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Tablel Fatty acid compostion o the total lipid, triacylgycerd ( TAG) , diacylgycerd (DAG) , phosphatidylchdine ( PC) , and
phosphatidylethandamine ( PE) from mature seeds of non-trandormed soybean plants or soybean plants trandormed with a seed
specific expression transgene for the verndic fatty acids (W % o total fatty acids)

Lipid dass 16 0 18 0 181 18 2 18 3 Verrolic acid
Norrtranggenic lines

Tota 8.5+0.2 2.9+0.5 11.4+0.3 66.2+0.9 11.0+1.2 ND
TAG 9.1+0.6 2.8+0.4 10.9+1.6 67.2+0.7 9.7+0.8 ND
DAG 11.5+0.4 51+0.3 5.2+0.7 70.4+0.9 7.5+0.3 ND
PC 14.6+1.1 4.8+0.6 5.1+0.8 68.1+0.7 8.1+0.8 ND
PE 20.7+1.4 32+0.3 4.3+0.8 65.6+1.7 5.3+0.4 ND
CGo-expresing SE+VIDCGAT2 lines

Tota 7.1+0.3 2.8+0.5 21.2+0.6 3B.1+1.2 7.2+0.5 26.1+0.8
TAG 4.2+0.4 1.8%x0.4 15.3+1.4 28.7+1.4 6.5+0.7 42.9+0.9
DAG 4.5+0.4 2.2+0.3 22.4+4.2 39.0+£3.1 5.2+0.6 27.4+2.1
PC 3.9+0.5 2.4+0.3 23.9+2.4 35.8+2.7 52+0.5 27.6+2.3
PE 6.6+1.3 2.1+0.8 28.9+4.1 4. 7+4.2 4.4+0.6 12.9+1.6

The va ues down are the means + D for measurements o lipids from three to five ange seeds. ND, rot detected. 16 O, pamitic acid;
18 0, dearic acid; 18 2, liroleic acid; 18 3, alimlenic acid; 18 1, oleic acid (18 1A 9)
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