<110>
<120>

<130> x
<160> 17
<170>
<210> 1

<211> 677
<212> DNA
<213>

<400> 1
gttagtacat

ggatcgtctt
gtggacatga
ccgttctcga
tgccgcagat
tccagacaca
gctactcctt
tcagatacag
tctaccttgc
cattgaactt
caggcagtcc
ccaagaggga
<210> 2

<211> 221
<212> PRT
<213>
<400> 2

Met Ala Gly Ser
1

Asnh

Lys

Lys
50

Gly
65

Brassica

Trp Ile val
Thr Leu Lys
35
Pro Leu Gln

Leu val Gly

Brassica hapus

ggcggggtct
tgcaggatgg
aaatgtgtat
gattctacat
aggttcaagg
ttttcttgtt
ctttggtctt
cagcttttta
gttaccacac
ctcattcgac
acacatgtac

ataaaaa

napus

Phe
5

Se

Phe Al

20

Glu se

Al

Leu

va
70

Leu

SEQUENCE LISTING
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ttctccttcg
gatcaagttc
gacgccgtcg
ggactagttg
ctgtttctca
gcttcgctgg
aaggaagctt
gtgctgtacc
atcaagacgt
ttcttctacg

aggtacatgc

r Phe val

a Gly

Trp

His
40

r Gly

a Gln Thr

55

1 Arg Ser

tccgtegegt
tgtactttgc
agaagcctct
gtttggttag
cttggggaat
tcataagctg
taggctttgc
cgaccggtat
ctgagatgta
caacgatact

ttggtcagcg

Arg val
10

Arg

Asp Gln val

25

Glu Asn val

Ala val

Ala

val Ser
75

Pro

Page 1

Fatty acid dehydratases and uses thereof

gtacctcact
ggtaaagacg
ccagcttgct
atctcctgtt
cctatacagc
gtctatcacc
accttcatgg
caccagtgaa
cagcgttagg
cgcccttgea

taagagagct

Tyr Leu Thr

Phe
30

Leu Tyr

Tyr Asp Ala

45

Leu Glu Ile

60

Ala Thr Leu

ctctacaatt
ttgaaggaaa
cagaccgccg
tcagcaactc
tttccagagg
gagattattc
cacttgtggc
gtaggtctta
atgccaaaca
atatatgtcc

ctctccaaat

Leu
15

Tyr
Ala val
val Glu
His

Leu

GlIn
80

Pro

60
120
180
240
300
360
420
480
540
600
660
677



Gly Ser

Glu val Gln

Glu
115

ITe Thr

Phe Ala

130

val
145

Leu Tyr

Ala Leu Pro

Asn Thr Leu

Ile
195

Leu Ala

Gln
210

Gly Arg

<210> 3

<211> 677
<212> DNA
<213> Bras

<400> 3
gttagtacat

ggatcgtctt
ctggacatga
ccgttctcga
tgccgcagat
tccagtcaca
gctactcctt
tcagatacag
tctaccttgce
cattgaactt
caggcagtcc
ccaagaggga

<210> 4
<211> 221

Leu
85

Arg

Thr His

100

Ile Ile

Pro Ser
Thr

Pro

Ile
165

His

Asn Phe

180

Tyr val

Lys Arg

sica nhapus

ggcggggtct
tgcaggatgg
acatgtctat
gattcttcat
aggttcaagg
ttttcttgtt
ctttggtctc
cagcttttta
gttaccacac
ctcattcgac
acacatgtac

ataaaaa

Phe

Phe

Arg

Trp

Gly

Lys

Ser

Pro

Ala

Leu Thr

val

Leu

Ser
120

Tyr

His Leu

135

Thr

Thr Ser

Phe Asp

Gly Sser

200

Leu Ser

215

ttctccttcg
gctcaagttc
gacgctgtgg
ggattagtag
ctgtttctga
gcgtcgcetgg
aaggaagctc
gtgctatatc
atcaagacgt
ttcttctacg

aggtacatgc

Gly Ile

90

Trp

Ala
105

Ser Leu

Phe Phe Gly

Trp Leu Arg

val
155

Ser Glu

Glu Met

170

Tyr

Phe Phe

185

Tyr

Pro Met

Lys Ser Lys

ttcgtcgegt
tgtactttgc
agaagcctct
gtttggtcag
cttggggcat
tcataagctg
taggctttgc
caaccggtat
ctgagatgta
caacgttact

ttggtcagcg

Page 2

Leu Tyr Ser

val Ile Ser

110

Leu Lys

Tyr Ser Ser

140

Gly Leu

Ser val Arg

Ile
190

Ala Thr

Tyr Arg Tyr

Arg Glu

220

gtacctcact
ggtaaagacg
ccagcttgct
atctcctgtc
cctatacagc
gtctatcacg
accttcatgg
caccagtgaa
cagtgttagg
cgtccttgea

taagagagct

Phe
95

Pro
Trp Ser
Ala Leu
Phe

Leu

Leu
160

Tyr

Met
175

Pro

Leu Ala

Met Leu

ctctacaatt
ttgaaggaaa
cagaccgccg
tctgctactc
tttccagagg
gagattattc
cacttgtggc
gtaggtctta
atgcctaaca
atatatgtcc

ctctccaaat

60
120
180
240
300
360
420
480
540
600
660
677



<212>
<213>

<400>

PRT

Brassica

4

Met Ala Gly Ser
1

Asn Trp

Lys Thr

Lys Pro
50

Gly Leu
65

Ile Gly

Glu val

ITe Thr

Gly Phe
130

val Leu
145

Ala Leu

Asn Thr

Leu Ala

Gly Gln
210

<210>
<211>
<212>
<213>

<400>

Ile

Leu

35

Leu

val

Ser

Gln

Glu

115

Ala

Tyr

Pro

Leu

Ile

195

Arg

5
655
DNA

val

20

Lys

Gln

Gly

Arg

Ser

100

Ile

Pro

Pro

His

Asn

180

Tyr

Lys

napus

Phe
5
Phe
Glu
Leu
Leu
Leu
85
Ile
Ser
Thr
Ile
165
Phe

val

Arg

Ser

Ala

Thr

Ala

val

70

Phe

Phe

Arg

Trp

Gly

Lys

Ser

Pro

Ala

Euglena gracilis

5

Phe

Gly

Gly

Gln

55

Arg

Leu

Leu

Tyr

His

135

Ile

Thr

Phe

Gly

Leu
215

val

Trp

His

40

Thr

Ser

Thr

val

Ser

120

Leu

Thr

Ser

Asp

Ser

200

Ser

Arg

Ala

25

Glu

Ala

Pro

Trp

Ala

105

Phe

Trp

Ser

Glu

Phe

185

Pro

Lys

Arg

10

Gln

His

Ala

val

Gly

90

Ser

Phe

Leu

Glu

Met

170

Phe

His

Ser

val

val

val

val

Ser

75

Ile

Leu

Gly

Arg

val

155

Tyr

Tyr

Met

Lys

ggaacatgta caacgctggc caagctggcg gttggatgat

ctcatgccgc ctccggcaac aagtcctccc tgtggggagc
Page 3

Tyr

Leu

Tyr

Leu

60

Ala

Leu

val

Leu

Tyr

140

Gly

Ser

Ala

Tyr

Arg
220

tgccctgggg aagatcctgg
ggtggggccg accatcagca

Leu

Tyr

Asp

45

Glu

Thr

Tyr

Ile

Lys

Ser

Leu

val

Thr

Arg

Glu

Thr

Phe

30

Ala

Leu

Ser

Ser

110

Ser

Arg

Leu
190

Tyr

Leu

15

Ala

val

Leu

Pro

Phe

95

Trp

Ala

Phe

Tyr

Met

175

Leu

Met

Tyr

val

Glu

Gln

80

Pro

Ser

Leu

Leu

Leu

160

Pro

val

Leu

60
120



agttccagtg
ccgtggcaac
acgccccgtce
gcatcaccga
agctgctcac
gggaaatggg
cccecttect
tcatcgttgt
agcgccgaaa
<210> 6
<211> 212
<212> PRT
<213>
<400> 6
Met Tyr Asn
1

Ala

ITe Leu

val Gly Pro

35

His Ala

50

val

Met Gln val

65

Pro Ser Thr

Ala Trp Ser

Gln Gln Gly

val val

130

Phe

Tyr Lys Ser

Phe Leu Vval

gctggecgtt
caccttcatg
cacccagggc
agtggtgcag
gtggttgcgg
ctgcctgtac
tgtgaagcac
gccggtttat

aatctttggt

Ala Gly Gl
5

His Ala Al

20

Thr ITe Se

Ala

Leu

Ar
70

Leu Ser

Gln Gly

85

As

ITe Thr Gl

100

val Asn As

Leu Tyr

Ile Pro Al

Gly

Pro

ctggaggtag
caggtcctgt
aacgacaact
tacagctact
tacagcctgt
aagtccatcc
atgctgcagc
gttgttgggc
ggtgccgaga

Euglena gracilis

n Ala Gly

Gly

a Ser

Phe
40

rLys

Met val

55

g val Met

h Asp Asnh
val

u val

Leu
120

p Lys

Ala
135

Gly

a Met Lys

150

His Me

165

Lys

t Leu Gln

tccacgccgce
cgcgcgtgat
ggttcttgtg
acagcctgag
tcgtggtgct
ccgccatgaa
caatgctgaa
tgaaaactct

agaagaatca

Gly Trp Met

10

Asn Ser

25

Lys

Gln Trp Leu

Arg Ser Pro

val Ser

75

Leu

Phe
90

Trp Leu

Arg Tyr Ser

Leu Thr Trp

val Ala Gly

Thr Pro

155

Asp

Met
170

Pro Leu

Page 4

cctcggeatg
gctggtgagt
gctgatgtgce
ccagcagggg
gtaccctgcc
ggacaccccc
gaattccctg
gtattcatac

atgacacaag

ITe Ala Leu

Ser Leu Trp

30

val
45

Ala Leu

val Ala Thr

60

Ala val Gln

Trp Leu Met

ser
110

Tyr Tyr

Leu Arg Tyr

Glu
140

Met Gly

Pro Ala Asp

Lys Asn Ser

gtgcggtccc
gccgtccagt
ctggcctgga
gtcaatgaca
ggggtggccg
ccggcagacg
gggtacctgc
atgctggcac

cttgg

Gly
15

Lys
Gly Ala
Glu val
Phe

Thr

Ala
80

Tyr

Cys Leu

95

Leu Ser

Ser Leu

Cys Leu

Ala Pro

160

Leu
175

Gly

180
240
300
360
420
480
540
600
655



Tyr Leu Leu Ile val val Pro val Tyr val val Gly Leu Lys Thr Leu

180

185

190

Tyr Ser Tyr Met Leu Ala GIn Arg Arg Lys Ile Phe Gly Gly Ala Glu
195 200 205

Lys Lys Asn Gln

210

<210> 7

<211> 697
<212> DNA
<213>

<400> 7
ggaacatggc

gccaagctgg
acaagtcctc
ttctggaggt
tgcaggtcct
gcaacgacaa
ggtacagcta
ggtacagcct
acaagtccat
acatgctgca
atgttgttgg
gtggtgccga
<210> 8

<211> 226
<212> PRT
<213>

<400> 8

Met Ala val Phe Thr Asn

1

Asn Ala Gly G

Ala His Ala Ala Ser Gly

Pro Thr Ile Ser Lys Phe

50

65

ggttttcacc
cggttggatg
cctgtgggga
ggtccacgcc
gtcgcgegtg
ctggttcttg
ctacagcctg
gttcgtggtg
ccccgecatg
gccaatgctg
gctgaaaact

gaagaagaat

5

2

Ala Ala Leu Gly Met ¥81

Tn Ala Gly
0

Euglena gracilis

aactacgtcc
attgccctgg
gcggtggggc
gcccteggea
atgctggtga
tggctgatgt
agccagcagg
ctgtaccctg
aaggacaccc
aagaattccc
ctgtattcat

caatgacaca

Euglena gracilis

Tyr val

Gly Trp

Asnh

Gln
55

Trp

Arg Ser

taaagacgta
ggaagatcct
cgaccatcag
tggtgcggtc
gtgccgtcca
gcctggectg
gggtcaatga
ccggggtggce
ccccggcaga
tggggtacct
acatgctggc

agcttgg

Lys Thr
10

Leu

Met Ile Ala

25

Ser Ser Leu

Ala val

Leu

val Ala
75

Pro

Page 5

tctcacgatg
ggctcatgcc
caagttccag
ccccgtggcea
gtacgccccg
gagcatcacc
caagctgctc
cggggaaatg
cgcccccttce
gctcatcgtt

acagcgccga

Tyr Leu Thr

Gly

Leu

Gly
45

Trp

Leu Glu val

60

Thr Thr Phe

tacaacgctg
gcctccggea
tggctggccg
accaccttca
tccacccagg
gaagtggtgc
acgtggttgc
ggctgcctgt
cttgtgaagc
gtgccggttt

aaaatctttg

Met
15

Tyr
Ile Leu
val Gly
His

val

GlIn
80

Met

60
120
180
240
300
360
420
480
540
600
660
697



val Leu Ser Arg val Met Leu val
85
Thr GIn Gly Asn Asp Asn Trp Phe
100

Ser ITe Thr Glu val val Arg Tyr
115 120

Gly val Asn Asp Lys Leu Leu Thr

130 135

val Leu Tyr Pro Ala Gly val Ala

145 150

Ser ITe Pro Ala Met Lys Asp Thr

165
val Lys His Met Leu Gln Pro Met
180

Leu Ile val val Pro val Tyr val
195 200

Tyr Met Leu Ala Gln Arg Arg Lys

210 215

Asn Gln

225

<210> 9

<211> 913

<212> DNA

<213> Euglena gracilis

<400> 9

ggaacatgca ccactttcgg ccgatcgagg

tgggcctcct cctgatcaat gacatcaaga

cactccgcaa tccattgctg ctgttcaccg

gtggcttcaa gtttggatcc attggtgtgg

acgtcctaaa gacgtatctc acgatgtaca

ccctggggaa gatcctggct catgccgect

tggggccgac catcagcaag ttccagtggc

tcggcatggt gcggtccccc gtggcaacca

tggtgagtgc cgtccagtac gccccgtcca

tgatgtgcct ggcctggagc atcaccgaag

agcagggggt caatgacaag ctgctcacgt

accctgccgg ggtggccggg gaaatgggct

Ala val

90

Ser

Leu
105

Trp Leu

Ser Tyr Tyr

Trp Leu Arg

Gly Glu Met

155

Pro Pro Ala

170

Leu
185

Lys Ash

val Gly Leu

Ile Phe Gly

tgtttgagca
acgagaacag
acacgtcttt
ggtccgtect
acgctggcca
ccggcaacaa
tggccgttct
ccttcgtgeca
cccagggcaa
tggtgcggta
ggttgcggta

gcctgtacaa
Page 6

Gln Tyr Ala

Met Leu

110

Cys

Leu Ser

125

Ser

Tyr Ser Leu

140

Gly Cys Leu

Asp Ala Pro

Ser Leu Gly

Thr
205

Lys Leu

Gly Ala Glu

ggaaacgtcc
tgttgctaat
ccatggtggg
ctccgeggtt
agctggcggt
gtcctcectg
ggaggtggtc
ggtcctgtcg
cgacaactgg
cagctactac
cagcctgttc

gtccatcccc

Pro Ser

95

Ala Trp

Gln Gln
Phe val
Tyr

Lys

Phe
175

Leu

Tyr Leu

Tyr Ser

Lys Lys

agcgcggtga
ccagccaccc
gcctggaggt
ttcaccaact
tggatgattg
tggggagcgg
cacgccgcect
cgcgtgatgce
ttcttgtgge
agcctgagec
gtggtgctgt
gccatgaagg

60
120
180
240
300
360
420
480
540
600
660
720



acaccccccc ggcagacgcc cccttccttg tgaagcacat gctgcagcca atgctgaaga 780

attccctggg gtacctgctc atcgttgtgc cggtttatgt tgttgggctg aaaactctgt 840
attcatacat gctggcacag cgccgaaaaa tctttggtgg tgccgagaag aagaatcaat 900
gacacaagct tgg 913
<210> 10

<211> 298

<212> PRT

<213> Euglena gracilis

<400> 10

Met His His Phe Arg Pro Ile Glu val Phe Glu Gln Glu Thr Ser Ser
1 5 10 15

Ala val Met Gly Leu Leu Leu Ile Asn Asp Ile Lys Asn Glu Asn Ser
20 25 30

val Ala Asn Pro Ala Thr Pro Leu Arg Asn Pro Leu Leu Leu Phe Thr
35 40 45

Asp Thr Ser Phe His Gly Gly Ala Trp Arg Cys Gly Phe Lys Phe Gly
50 55 60

Ser ITle Gly val Gly Ser val Leu Ser Ala val Phe Thr Asn Tyr val
65 70 75 80

Leu Lys Thr Tyr Leu Thr Met Tyr Asn Ala Gly Gln Ala Gly Gly Trp
85 90 95

Met ITe Ala Leu Gly Lys Ile Leu Ala His Ala Ala Ser Gly Asn Lys
100 105 110

Ser Ser Leu Trp Gly Ala val Gly Pro Thr Ile Ser Lys Phe GIn Trp
115 120 125

Leu Ala val Leu Glu val val His Ala Ala Phe Gly Met val Arg Ser
130 135 140

Pro val Ala Thr Thr Phe val Gln val Leu Ser Arg val Met Leu val
145 150 155 160

Ser Ala val Gln Tyr Ala Pro Ser Thr Gln Gly Asn Asp Asn Trp Phe
165 170 175

Leu Trp Leu Met Cys Leu Ala Trp Ser Ile Thr Glu val val Arg Tyr
180 185 190

Ser Tyr Tyr Ser Leu Ser GIn GIn Gly val Asn Asp Lys Leu Leu Thr
195 200 205

Trp Leu Arg Tyr Ser Leu Phe val val Leu Tyr Pro Ala Gly val Ala
Page 7



210 215 220

Gly Glu Met Gly Cys Leu Tyr Lys Ser Ile Pro Ala Met Lys Asp Thr
225 230 235 240

Pro Pro Ala Asp Ala Pro Phe Leu val Lys His Met Leu GIn Pro Met
245 250 255

Leu Lys Asn Ser Leu Gly Tyr Leu Leu Ile val val Pro val Tyr val
260 265 270

val Gly Leu Lys Thr Leu Tyr Ser Tyr Met Leu Ala Gln Arg Arg Lys
275 280 285

Ile Phe Gly Gly Ala Glu Lys Lys Ash Gln
290 295

<210> 11

<211> 25

<212> DNA

<213> artificial
<220>

<223> Primer
<400> 11

gttagtacat ggcggggtct ttctc

<210> 12

<211> 25

<212> DNA

<213> artificial
<220>

<223> Primer
<400> 12

tttttattcc ctcttggatt tggag

<210> 13

<211> 22

<212> DNA

<213> artificial
<220>

<223> Primer
<400> 13

cggcgctgtg ccagcatgta tg

<210> 14

<211> 23

<212> DNA

<213> artificial
<220>

<223> Primer
<400> 14

ggaacatgca ccactttcgg ccg

Page 8



<210>
<211>
<212>
<213>

<220>
<223>

<400>

15

30

DNA
artificial

Primer

15

ggaacatggc ggttttcacc aactacgtcc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

16

25

DNA
artificial

Primer

16

ggaacatgta caacgctggc caagc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ccaagcttgt gtcattgatt cttcttctcg g

17

31

DNA
artificial

Primer

17

Page 9

30

25

31



