<110>
Hill

<120>
<130> PF 5
<160> 6

<170>
<210> 1

<211> 1053
<212> DNA
<213>

<400> 1
atgaacaggt

gtcagttcac
gccaagaagt
agtccattga
Cctcaaagtga
gcatcaaaca
aatgagctgg
tttgtgacat
atggcatcgg
agtgccgtcg
tcgactgggc
aacagcaatt
atgggtgtgc
ggactttggc
agttttgaca
acagctacca
tatgttgcgg
aaattgtctt
<210>
<211>

<212>
<213>

2
350
PRT

<400> 2

, Steve

8957

tttttacatt
atcgcattgt
tgacccatct
gctctgtgcet
tgattgccat
gtggcacacg
acggttgcga
ttctgcgega
cagcaagtgc
atttcattaa
caaactcgcc
ggacaatgaa
cattctacgg
gtcagttggg
tgaccaagac
aaaatttttt
aaaagggcat

tattgaattc
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Heterodera glycines

attatttttt
cggttattat
tatcctggcea
taaacaggcg
tggaggaggt
taaaagcttt
catcgactgg
cttaaaaaag
cttctatttg
cgtgatgtgc
actgtttaag
ttatcactta
aaaatcttgg
cacttatggc
aacgtatcat
aacctttgac

tggtgggata
tgtttcatat

Heterodera glycines

gtattatttt
cagggcatac
ttttcaaccc
ctaaaagcgg
ggctttgatc
attaataaca
gagttcccaa
gcgatggcac
gaccctggtt
tatgactatt
ggtggcagtg
atgaaagtgt
accaatgttg
accgaattag
aaaacggcca
aacccacaat
atgatatggt
tga

tcaatgccgc
gtccattgac
ctgactctca
gtaaatccgc
cggccatatt
ttgtttctta
cttctagtga
ccagcggcegc
acgatttgcec
atggaagctg
ccgacccatc
ataatcgagc
gagcaccact
cctggcgtaa
aaactgcata
cactgaagga

caattgatca

aattaatttt
aaatgatcaa
aggcaatttg
taatggtgcg
tacttcgtta
tctgaaaacc
caaggcaatc
tgtgcttagc
aggcattgag
gaccaaaaca
ggacacattg
aaagttgaac
aaacggtgac
catgggcaaa
catttatgat
caaggcaaaa

agatgacgac

Met Asnh Arg Phe Phe Thr Leu Leu Phe Phe val Leu Phe Phe Asn Ala
1 5

Ala ITe Asn Phe val Ser Ser His Arg Ile val Gly Tyr Tyr Gln Gly
30

20

25
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USE OF NEMATODE CHITINASE GENES TO CONTROL PLANT PARASITIC NEMATODES

60
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1020
1053



Ile

Leu

sSer

65

Leu

Phe

Asn

Asp

Leu

145

Met

Pro

Tyr

Phe

Thr

225

Met

Leu

Leu

Tyr

Arg

Ala

50

val

Lys

Thr

Ile

Trp

Arg

Ala

Gly

Tyr

Lys

210

Met

Gly

Asnh

Ala

His
290

Pro

35

Phe

Leu

val

Ser

val

115

Glu

Asp

Ser

Ile

Gly

Gly

Asn

val

Gly

Trp

Lys

Leu

Ser

Lys

Met

Leu

100

Ser

Phe

Leu

Ala

Glu

180

Ser

Gly

Tyr

Pro

Asp

260

Arg

Thr

Thr

Thr

Gln

Ile

85

Ala

Tyr

Pro

Lys

Ala

165

Ser

Trp

Ser

His

Phe

245

Gly

Asn

Ala

Asn

Pro

Ala

70

Ala

Ser

Leu

Thr

Lys

Ser

Ala

Thr

Ala

Leu

230

Tyr

Leu

Met

Lys

Asp

Asp

55

Leu

Ile

Ash

Lys

Ser

135

Ala

Ala

val

Lys

Asp

Met

Gly

Trp

Gly

Thr
295
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Gln Ala Lys Lys Leu
40

Ser

Lys

Gly

Ser

Thr

120

Ser

Met

Phe

Asp

Thr

200

Pro

Lys

Lys

Arg

Lys

Ala

Gln

Ala

Gly

Gly

Ash

Asp

Ala

Tyr

Phe

185

Ser

Ser

val

Ser

Gln

265

Ser

Tyr

Gly

Gly

Gly

90

Thr

Glu

Lys

Pro

Leu

170

Ile

Thr

Asp

Tyr

Trp

Leu

Phe

Ile

Asn

Arg

Leu

Ala

ser

155

Asp

Asn

Gly

Thr

Asn

235

Thr

Gly

Asp

Tyr
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Leu

60

Ser

Phe

Lys

Asp

Ile

140

Gly

Pro

val

Pro

Leu

220

Arg

Asn

Thr

Met

Asp
300

Thr

45

Ser

Ala

Asp

Ser

Gly

Phe

Ala

Gly

Met

Asn

205

Asn

Ala

val

Tyr

Thr

285

Thr

His

Pro

Asnh

Pro

Phe

110

Cys

val

val

Tyr

Cys

190

Ser

Ser

Lys

Gly

Gly

Lys

Ala

Leu

Leu

Gly

Ala

95

Ile

Asp

Thr

Leu

Asp

175

Tyr

Pro

Asn

Leu

Thr

Thr

Thr

Ile

Ser

Ala

80

Ile

Asn

Ile

Phe

ser

160

Leu

Asp

Leu

Trp

Asn

240

Pro

Glu

Thr

Lys
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Asn Phe Leu Thr Phe Asp Asn Pro GIn Ser Leu

305

315

Tyr val Ala Glu Lys Gly Ile Gly Gly Ile Met
325 330

Gln Asp Asp Asp Lys Leu Ser Leu Leu Asn Ser
340

<210> 3

<211> 1476
<212> DNA
<213>

<400> 3
gctcgcgtta

gtaaagtacc
atgcattaat
atctacttaa
atgaattaga
acgtttagta
tacatagtta
ttatacatta
cagagttggc
ttgtaggcgc
tatttttgga
actactttta
ataaaataaa
ggtagagggyg
ataaaagaag
aggagcctct
accattctta
ccattccaaa
ggtgtgtttt
acctattctt
ctgattgcct
aacaaaatgc
ttttagatag
attctttttt

tattttcgat

gttccactca
atctctagca
ttttttttat
tgtttttact
ggttagtaat
attcacacac
ggagtgtttt
tgaaaatgca
ttctagtctc
attatatcat
ataatcatat
tttaaaaatc
ataaaattca
aaacaaaaaa
gtggtggaac
aattagtaat
tttagtgcta
acaaagttgt
tctcaaacca
ttggagtccc
tgcatcatat
ttaaatttct
gctagagaat
ttgttctatt

atcgtgctgg

Arabidopsis thaliana

aggagtatcc
tcttgagtct
actagatcat
aaaacctacg
gtgtaatact
acacaccacc
tttaaaaaaa
aagggcagat
tttcgacttg
ttctctacat
gagtgatcga
atttgcaaaa
caaactatag
aaaacacgac
caaattgaat
attcttatgg
actttgtgag
cacatatttc
agctaaatgg
ttttccatgt
tcttggatca
caagactata
tgatctatta
tccttcatgt

aactgtcaca

345

tttcttectt
tgatcaactt
agtattatat
tgtttctctt
tcataagtct
ttagatattt
ttcaatcatg
acgaataaat
gatacttctt
gcaatgaatg
agtttgtatt
tgctatttta
tcattaatac
gatgtaagtt
aaagtccgtc
gtccactgtg
ggttggaata
aaaaccaaag
aatccattgt
gtttgctgtc
actttttttt
ggatcacatt
caagataatc
aggtatgtag
gatgca
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Lys Asp Lys Ala Lys
2

320

Ile Trp Ser Ile Asp
335

val Ser Tyr
350

gcgcaactct
ctgttttgct
ctcttaatct
tagagaattt
agatttattt
tactgtgaat
agaaaattag
tagaaacttg
cttctacaat
tacatacatt
tatatattca
ttgacaaaaa
aaaaagaaat
ggtggaacca
catatcatta
gcttagagga
acgaaccaag
tttaccggac
aaaccaaaat
tgctagtcaa
tttttttttt
acctgtgtgc
aataatttac

ctgtatatta

ccaccttcgg
tactctcaaa
acctattgaa
tgtgctatgc
gttggttaac
tagaaaaaga
aggtgtgatg
tttaacgggt
tgggacatta
aattcacatt
atcttcacaa
gatatatgct
cattgaatat
cattatcaaa
tccgteectt
cttgattaaa
ctgattcaaa
agagaaatat
gttcacacct
gtttcattag
tggggtaatt
ttaacataac
agaagaaaac

tactatcttg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1476



<210> 4

<211> 1999
<212> DNA
<213>

<400> 4
gtagtgccct

taacgccgcea
gttccaagag
tgtttcgttg
caaaaaatat
gatcgtactc
ttataaagaa
gtatattata
tagataaaac
atttaaaatt
tttttgtatt
ctatttctgc
aaattttaaa
aattttaatc
ttgtattaaa
atcttagatt
tatatgttac
caacttgtaa
agttaattaa
atatttttaa
attattaact
ataacaatta
cactaaaagc
ttcaatcgaa
aagaatatag
acaaggtttt
atgattagtt
gttgtcgaat
aactttacaa
ctaacttgca

aaaaaactag

tcatggatac
taataatact
acgttataat
ataggaggaa
taattttact
ttccacggceg
aatgtttaac
tttgcttctt
tcgtctaaat
tgaaaagtta
aaataaaatt
ataataaact
tagtaattca
ttacaattta
ttcaaatata
ttaattttcc
tttttcagtt
acaatagact
atatttatat
tacaaatcaa
tggaaaacga
aactatattt
taccactttg
acctcaaaat
gtttaggaaa
gctcaatttg
tttcttttaa
ttgaatttga
gtctgctaca
aatttgtatc

gaataataat
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Arabidopsis thaliana

caaaagagaa
gtataaaaca
cgtatgcaat
ctcaacactc
ctgatgttta
actctaaaaa
gataactacc
ttgtttatat
aggtaggtgt
ataatgatcc
tcaatcatat
gtattttcat
tacacttttt
aatatctact
atttgattat
tttttagttt
ttcctattta
gaacacgtca
ttcttttttt
tatctgaaca
tagtttatat
tagcgaagaa
gcaaatcact
aacactaata
atccagaatt
tattttcata
taaaaaaaaa
attttgagtt
aatattgtca
tacatcaact

aaaaaaatgg

aatttgattt
gtcatgtaac
catatgcttg
tagggtagtg
ccaaaaaagt
ccaaagatat
gagatctaat
atcaaaccaa
aaaataaaat
acacattttt
acattcgatt
tttatacgct
aatatttaat
ttaacataat
aataaaatac
tgaaaattaa
tttaagaaaa
ttttatatta
tagcttttct
atagatttga
aataaaatta
aagaagagaa
catttatatt
tatacacaaa
tgttgagact
ataaaattct
cacgcgacat
aaatactaca
aatatttact
taaaaattag
aatgatgtgg

Page 4

agtgcataca
gatatgacag
cgtagatttt
attggtagac
taccaatcaa
aggttagact
aaataaacct
gttctggttt
tttaaatttt
tctaatattt
tttctataca
tcatcttatg
ttagtatttt
acaaatacaa
aatttaattc
aaatttaaat
aaatattttt
tgtttagttt
aattattttt
tacataacat
ttttcttaag
taccgagaga
attatatact
gaaacaacag
aaagagatca
ttatttcacc
gaaaattata
catttgttga
aattaatgga
gaatatgcga

aggaagctct

tataacaata
cagtaataca
ccaacagttt
actattagca
atatttaaga
cataactact
tcattttcaa
ataaaaatat
tatcgataat
aatttagtaa
ttttaactat
gatgatattt
cttaaatcca
tttaatttca
taaaaagtcc
ttattagata
taacacatgt
tgaaaattaa
aaaatagtaa
aatcctataa
ttctctaacc
acgcaacttg
atcacctcaa
aataacaccg
aattttcgat
atagacttac
ttatctcagt
caacttatta
ccaaaatcct
cccaaaaaaa

ttactctttg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
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agaggaagtt tataaattga ccacacattt agtctattat catcacatgt

gacaacttgt ctttctcaca ccaaacccct ctcctctgtt tcataacatc

tttttttcct

<210> 5

<211> 583
<212> DNA
<213>

<400> 5
tcaaacgaaa

tcaatggcgc
gtccattgac
ctgacgctca
gtaaatccgce
cgtccatatt
ttgtttctta
cttctaatga
ccagcggcegce
tcgatttgcec
<210> 6
<211> 188
<212> PRT
<213>
<400> 6
Met Asn Arg
1

Ile

Gly Ala

Gly Ile Arg

35

Ile Leu Ala

50

Ser Ala val

65

Ala Leu Lys

Ile Phe Thr

aagccccta

aattaaaatg
aattaatttt
aaatgatcaa
gggcaatttg
taatggtgcg
tacttcgtta
tctgaaaacc
caaggcaatc
tgtgcttage
aggcattgag

Phe Phe Th
5

Asn Phe Vva

20

Pro Leu Th

Phe Ser Th

Gl
70

Leu Lys

val Met I1

85

Ser Leu Al

100

Heterodera schachtii

aacaggtttt
gtcagttcac
gccaagaagt
agtccattga
ctcaaagtga
gcatcaaaca
aatgagctgg
tttgtgacat
atggcatcgg
agtgccgtcg

Heterodera schachtii

r Phe Leu

1 ser Ser

r Asn Asp

40

r Pro
55

Asp
n Ala Leu
Ile

e Ala

a Ser Asn

ttacattttt
atcgcattgt
tgacccatct
gtgctgtgct
tgattgccat
gtggcacacg
acggttgcga
ttctgcgega
cagcaagtgc

atttcattaa

Phe Phe

10

Leu

His Ile

25

Arg

GIn Ala Lys

Ala GIn Gly

Ala Gly

75

Lys

Gly Gly

90

Gly

Ser
105

Gly Thr

Page 5

attatttttt
cggttattat
tatcctggca
taaacaagca
cggaggaggt
taaaagcttt
catcgattgg
cttaaaaaag
cttctatttg

cgt

val Leu Phe

val Gly Tyr

30

Leu Thr

45

Lys

Asn Leu Ser

60

Lys Ser Ala

Gly Phe Asp

Ser
110

Arg Lys

attaagactt

tgctctttct

gtattatttt
cagggaatac
ttttcaaccc
ttaaaagcgg
ggctttgatc
attaataaca
gagttcccaa
gcattggcac
gaccccggtt

Phe
15

Asn

Tyr Gln

His Leu

Pro Leu

Asn Gly

80

Pro Ser

95

Phe Ile

1920
1980
1999

60
120
180
240
300
360
420
480
540
583



Asnh

Ile

Phe

145

Ser

Leu

Ash

Asp

130

Leu

Met

Pro

Ile

115

Trp

Arg

Ala

Gly

val

Glu

Asp

Ser

Ile
180

Ser

Phe

Leu

Ala

165

Glu

Tyr

Pro

Lys

Ala

Ser

Leu

Thr

135

Lys

Ser

Ala
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Lys Thr Asn Glu Leu Asp Gly Cys Asp
120 125

Ser Asn Asp Lys Ala ITe Phe val Thr
140

Ala Leu Ala Pro Ser Gly Ala val Leu
155 160

Ala Phe Tyr Leu Asp Pro Gly Phe Asp
170 175

val Asp Phe Ile Asn
185
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