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Research Advances on Fatty Acid Desaturases
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Abstract: Fatty acid desaturases are pivotal enzyme for the biosynthesis of polyunsaturated fatty
acids that introduce double bonds into fatty acyl chains on special sites. They are present in all
groups of organisms and play a key role in the maintenance of the proper structure and
functioning of biological membranes. There are three types of fatty acid desaturases: acyl-CoA,
acyl-ACP, and acyl-lipid desaturases. According to localization and cofactor requirements, they
could be classified into two major groups: the soluble and the membrane-boumd desaturases. The
desaturases are characterized by the presence of three conserved histidine tracks, which are
presumed to compose the Fe-binding active centers of the enzymes. Each type of desaturase
possesses characteristic consensus protein sequence motifs. The methyl-directed desaturases
contain three conserved His-rich motifs, whereas the carboxyl-directed desaturases usually
contain, besides the three His-rich motifs, an extra heme-binding motif in an N-terminal cyt b5-
like extension. Here we concisely reviewed the recent progress on studies of molecular biology on

~ major desaturases. In these studies, it has a great prospect to make engineering strains or
transgenic oilseed crops of producing the special PUFAs for industrial use.

Key words: fatty acid desaturases; polyunsaturated fatty acids; structure; clone; expression

15 B 88 : 2006-05-14.
EEWN: TEAM, B . FEIEAFAAE S FENFEDABEA S S TEYFEFTENTR.

Email : guanli@ xju. edu. cn



122 £ & 5 £ H H K F R # 26 %
" EE X AL MRS b B8R w7 R K 1 &4 BB AR
1 B AE; —+BAER(EPAHYRM -+ BAKER

ik ity 1 A 4 IS — 285 B A A T R T B £ 4 A AL
BEC-CHBEAKER C=C M, REZRNEMIEHR
ARBBREE(LE D, RN S A6
RIEZ BT OB AW W E. coli™, JLF A
AR BERREEABMAE. EYWEE TR
ERBENTRAIBTR, ERNYRIE LIRS
Yy, BESE o X R AR Y B T 0 O 3 1V A R 05 IR BE B9
FEAK. AR EREYESENRE I EEELE
ity B O 2 B xof BB o R o U A R A R R SE B, R BR
Jirs R % S IS E A 0 B A TG R P B LR R AR
FREMFRHARS A EMESFEEEZERTE
A,
18:0
l A’desaturase
18 : 2(n-9)
lA"(m6)desaturase

18 : 2(n-6) @3 desaturass 18 : 3(n-3)
l <—A‘desaturase —p

18 : 3(n-6) 18 : 4(n-3)
lq—-—-—-elangase——+ l

20 : 3(n-6) 20 : 4(n-3)

l <—A’desaturase—» l

. A"
20 : 4(n-6) desaturase 20 5(n-3)

elongase l
22:5(n-3)
lA ‘desaturase
22 6(n-3)
Bl £9ENERAMEHBRNENER

Fig. 1 The biosynthetic pathway of polyunsaturated fat-

ty acid in various organisms
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Tab. 1 Conservative histidine clusters in acyl-CoA and acyl-lipid desaturase

mAmas - HERERX = s
A9 Acyl-CoA
Animal, yeast HxxxxH HxxHH ExxHxxHH [27,40—42,46,47]
A9 Acyl-lipid
Cyanobacteria HxxxxH ExxxxHRxHH EGWHNNHH [52,53]
Higher plants HxxxxH ExxxxHRxHH EGWHNNHH [54,55]
A12 Acyl-lipid
Cyanobacteria HDCGH HxxxxxHxxHH HxxHH [56,57]
Higher plants HxCGH ExxxxxHxxHH HxxHH [58—60]
w3 Acyl-lipid
Cyanobacteria HDCGH HxxxxxHRTHH HHxxxxxHVAHH [53,61]
Higher plants HDCGH HxxxxxHRTHH HHxxxxHVIHH [62—66]
A6 Acyl-lipid
Cyanobacteria HDxNH HxxxHH QxxxHH [67]
Higher plants HDxGH NxxxHH QxxxHH [68]
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Fig. 2 The predicted positioning of theA12 acyl-lipid de-

saturase in the membrane
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