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Vegetative oils are of economic importance as human and animal foods and in many
industrial applications. As the fatty acid compositions of most vegetative oils are not optimal
for these uses, there is a broad interest in controlling the fatty acid compositions of higher plants.
w-3 fatty acid desaturase, which catalyzes the conversion of linoleic acid (18:2) to linolenic acid
(18:3) in lipids, are located in the microsomes and plastid membranes. Transgenic tobacco plants
were produced that express the transcripts of a tobacco microsomal -3 fatty acid desaturase
gene (NTFAD?3) in antisense and sense orientations under the control of the califlower mosaic
virus 35S promoter. The antisense construct has the 0.5-kb fragment of the NTFAD3 cDNA
containing a 3'-flanking region and a part of the coding region in antisense orientation. The
antisens-transformant lines showed decreases of the steady-state NTFAD3mRNA level to 30%
of the control plants. In these lines, the 18:3 content decreased to about 80% in root tissues and
to about 70-80% in leaf tissues when compared with the control plants. The sense construct has
the 1.4-kb full-length cDNA of NTFADS3. In one of the sense-transformants lines, the 18:3 content
increased by about 1.5-fold in root tissues and by about 1.1-fold in leaf tissues. These results
indicate that the up- and down-regulation of the transcript level in the microsomal w-3 fatty
acid desaturase gene is useful to modify the 18:3 content in the vegetative tissues of higher plants.
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Fig.1 Structure of chimaeric genes for expression of #7F407 in sense and
antisense orientations. The sense construct, pTF1S, contains a full-
length c¢cDNA of #7F407 The antisense construct, pTF1AS500, contains a
0.5-kb fragment of the #77407 cDNA in antisense orientation behind the
CaMV 35S promoter. The translation initiation codon (ATG) of the #7Fdps
¢DNA are shown, and the 3'-flanking regions are indicated by cross-
hatching. Restriction sites shown are for BamHl (B), EcoRl (E) and Sacl|
(S). NOS-ter indicates the terminator from the nopaline synthase gene.
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Fig.2 Contents of 18:3 in antisense transgenic plants with pTF1AS500. Contents

of 18:3 in molar percentage of total fatty acids in whole roots (A) and
in whole fourth leaves (B) of 30-day-old kanamycinresistant R1 seedlings
of the antisense transgenic plants. Each open circle represents the 18:3
content of a single transformant (n=3 or 4). Control transformants with
pBI1121 (C1 and C2) are included for comparison.




RIZF T2 FEETAWILHRENES Y — ) /L o BORFEYICS T LB REE

A
35 o)
o
q
S (o]
E o1 8 2
o o o
2 : :
- o
201 8 g
o] (o]
15 T T T T T T
1 2 1 /A 10 14

C- S-
Transgenic line

B
70
(o] g 2
o o ° g
60 © 8
-9 8 8
B (o]
5
E 50
@
o
40~
30 1 1 1 1 1

i 2 17 10 1a
C- S-
Transgenic line

Fig.3 Contents of 18:3 in sense transgenic plants with pRF1S. Contents of 18:3
in molar percentage of total fatty acids in whole roots (A) and in whole
fourth leaves (B) of 30-day-old kanamycin-resistant R1 seedlings of the
sense transgenic plants. Each open circle represents of the 18:3 content
of a single transformatnt (n=3 or 4). Control transformants with pBl 121
(C1 and C2) are included for compar®son.
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Fig.4 RNA gel blot analysis of the #7/407 cDNA. The transgenic line is shown above
each lane. The steady-state level of the #7507 mRNA is given as a percentage
of that in the control plant C1 below each lane.
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Fig.5 Comparison of the deduced amino acid sequence of the protein encoded by A4

gene and related gene products.
by a dot,

Identical amino acid residues are indicated
and spaces introduced to facilitate alignments are indicated by a

dash. The o2rs4 sequence encodes a D12 desaturase from Synechocystis PCC 6803.

The ARG1 sequence is from an anonymous cDNA from mung bean

high sequence identity among all four proteins is boxed

. A region of very
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Fig.6 ldentification of the w-3 fatty
acid desaturase and its homologuesin
extracts of leaf tissues. Blots of
total proteins from tobacco (left)
and Arabidopsis(right)were probed
with the peptide (GHDCGH) specific
antibody.
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