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ol DGAT1S] ©d MAg o] gate] 728 oS3, 771¢] & DomainsS EAE Holv. #
Gbas 540 Ve S deEts Aola, wAeR gAE FEe 5al 2ES wEdhs Aot

% 2A+ sgRNA insertd& W=+t A}83t Annealing method®} CBE, ABE #E] L1gat10n0}7] 77HA]
A Ve Aola, T 2By FEYo] &EH 52719 Z2UE PRE 13 472 eld Aot}

%= 3AE DGAT1 97| A(BE) 7WA19] MEAAS 2oz yeldl Aola, & 3B+ At Ao u}E DNA A
A3E YebA AHoltl., & 449 mlxwk A2l 7FA A ZvutE 283 homozygous lineo] 33 mlx]ul Ao
ATk AP A

= 4ax of71#H DGAT1¥ 97)7) X188 EdWo] DGAT1Y ofnxAt S vludlk Aoltl, AR AtDGAT1
(o3 ol /1Fd)), D1-1 70A, D1-2 7WAl, D3-1 714, D5-1 7WAl, D5-2 70, CsDGAT1-A(FT-Z&wyol]),
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2 B A3ZE X9 (Fatty acid methyl esters (FAME)) & vjw 1= 2 veldl Ao|t}.
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D5-2 7] X& B9 E vk Zolud. & 50 oFA8E of 71 DGAT1] DAG binding motif& X3}
A5 ol 1Ak AdE vjwE Aolth. D5-1 © D52 A7) x|8ko 7 oln| Ak 28E @kelo]ar, CsDGAT1-A-C
&gl DGAT1, BnDGAT1S 2] DGAT1, GmDGAT1C ™ DGAT1, AhDGAT1-S "33 DGATI, RcDGATl% iRl
2} DGAT1 M-S vepd Zolt).
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1. A8 € 94
(1) DGAT1 @ de] Tz F9 29 7% E 94X EX(= 1)

DGAT19] T3 F2 Zwldl diste] F7uAdS s, g F9152 acyl-CoA binding site, SnRK2
target site, thieosterase, fatty acid signature protein, diacylglycerol (DAG) binding site, 9¥HA|
transmembrane domain®] 67}X]¢]t}. wIX|BFO 2 N-terminal -2 folding® A &2 flexibledt F3to=
regulatory motifS EsFslal Aot (23 1). &= 7709 domainE& DGATIONAM FL3HA 283} domaino|2}aL

Ao o] etk 52719 sgRNAS T]=kel &gith.
(2) DGAT1 Base Editing ®¥ =2

52709] sgRNA (3 2)+= base editing WE]o] 29 & w annealing methodE AFE3ISITE. o]+ ©d7tge] &
B2 Holgls sgRNA B AJf 2 & olFrie o wE7] flste] e eAlstaat tardlgh Alf g ofef A
BAS AlPAE A AEte] annealingAl dimerE FASHH FrFZow HEo] sgRNA 5 detol] ATTG, A%
sgRNA 5'@eto = AMCE tlste] WE o] Add o Q3 sticky endE FE8 4 ort. =
PCRZ 3kQlsksl o ] of] A5t U6 promoter ©] Astsl= forward primer (5
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ACCCTTCAAGAATTTGATTGAATA) 9} 7} sgRNAQ] insert& WHE W] AF£3F complimentary oligoE reverse® AM&3}S1
o}, PCR A3} W= Alo]=+= oF 200bpE 1 W= E. coli, Agrobacterium tumefacienss 713 of7]Zd
g AR A7 AREHATHE 2). o A& WHE cytosineol A thymineS = Z3A|7]= CBEY]

B9} adenineoll Al guanineo.® H3FA|7]= ABE WE] F 7FA 7} AF&H QAT

F 1
[0040] 5271 sgRNAS] DNAME, W3} 29 o w3
A sgRNA sequence Predicted edition Direction
<
11 TCTCTCGCCCTCCGATGAGCTGG AGA/GAG  (Argll8 / Glull9) —> Rev
AAA/AAG (Lys118 / Lys119)
12 CTCCGACGCAATCTTCAAACAGG TCC (Ser124) —> TTT (Phel24) For
13 ATCCAGTTTACGTCACCCTAAGG CCA (Pro224) —> TTA (Leu224) For
14 TGCTCCTCACTTGCATTGIGTGG CTC (Lue243) —> TTT (Phe243) For
15 CTGCCAATATGTTTAACCTTTGG GCA (Ala382) —> ACA (Thr382) Rev
16 CGAACCATCCATTTATGAACAGG GTT (Val418) —> ATT (Ile418) Rev
17 CTTGCGCAGCAAGATACCAAAGG CGC (Arg427) —> TGC (Cys427) Rev
18 TGCGATGCATAGCTGTCAAAAGG GCA (Ala452) —> ACA (Thr452) Rev
19 TTGTCGTCTCTTCAAGCTATGGG CGT (Ala456) —> TGT (Cys456) For
20 ACCTACTCAAACAAATTGGTTGG GIG (Val470) —> ATG (Met470) Rev
21 TCACAAACTATCTACAGGAAAGG ACA (Thr476) —> ATA (11e476) For
22 CTCCGACGCAATCTTCAAACAGG GAC (Aspl25) —> GGC (Glyl25) For
23 TGGATACAAAACCTCTGTCATGG TAT (Tyr223) —> CAC (His223) Rev
24 CACCTTAGGGTGACGTAAACTGG CTA (Leu229) —> CCA (Pro229) Rev
25 CTGCCAATATGTTTAACCTTTGG TTG (Leu381) —> CCG (Pro381) Rev
26 TGGCAGAGCTTCTCTGCTTCGGG GAG (Glu383) —> GGG (Gly383) For
27 ATCGTGAATTCTACAAAGATTGG GAA (Glu391) —> GGG (Gly391) Rev
28 TGGTGGAATGCAAAAAGTGTGGG AAT (Asn398) —> GGT (Asp398) For
29 CGAACCATCCATTTATGAACAGG ATG (Met417) —> ACG (Thr417) Rev
30 CATGAAAGACTGCAGAGACTAGG TTT (Phe446) —> CCC (Pro446) Rev
31 TGCGATGCATAGCTGTCAAAAGG ATC (I1e451) —> ACC (Thr451) Rev
32 AGGCACCTACTCAAACAAATTGG GIG (Val470) —> GCG (Ala470) Rev
33 CTTCATCACAAACTATCTACAGG ATC (I11e475) —> GIC (Val475) For
34 TCACAAACTATCTACAGGAAAGG AAC (Asnd77) —> GGC(Gly477) For
35 AACTATCTACAGGAAAGGTTTGG TAT (Tyr478) —> TGT (Cys478) For
36 TGCTGGCGTTACTACGGTGACGG GCT (Ala7) —> GIT (Val?) For
37 GTTACTACGGTGACGGAGAACGG ACT (Thr10) —> AGT (Ilel0) For
38 ACTACGGTGACGGAGAACGGTGG ACT / ACG (Thr10 / Thr1l) —> AGT / For
AGG (I1el0 / Metll)
39 ACGGTGACGGAGAACGGTGGCGG ACG (Thr1l) —> AGG (Met11) For
40 ATCTTGATAGGCTTCGTCGACGG CIT (Leu23) —> GIT (Phe23) For
41 TCGAGATCGGATTCTTCTAACGG TCG (Ser31) —> TGG (Leu31) For
42 TCTAACGGACTTCTTCTCTICTGG TCT (Ser36) —> TGT (Phe36) For
43 TTCCGATAATAATTCTCCTTCGG TCC (Serd44) —> TGG (Phe44) For
44 AATTCTCCTTCGGATGATGTTGG TCT (Ser48) —> TGT (Phe48) For
45 ATCCGAAGGAGAATTATTATCGG GAT (Asp51) —> AAT (Asn51) Rev
46 CTCCCGCCGACGTTAGGGATCGG CCC (Pro56) —> TTT (Phe56) For
47 ATCCGATCCCTAACGTCGGCGGG CGG (Arg62) —> CAA (GIn62) Rev
48 ATCAATCCGATCCCTAACGTCGG GAT (Asp64) —> CAT (Asn64) Rev
49 TTGGCCGGAGATAATAACGGTGG GCC (Ala78) —> GIT (Val78) For
50 GCCACCACCGTTATTATCTCCGG GGC (Gly85) —> AAC (Asn85) Rev
51 GTTACTACGGTGACGGAGAACGG ACG (Thr1l) —> GCG (Alall) For
52 ACGGTGACGGAGAACGGTGGCGG ACG (Thr13) —> GCG (Alal3) For
53 ATCTTGATAGGCTTCGTCGACGG GAT (Asp24) —> GGT (Gly24) For
54 TCTAACGGACTTCTTCTCTICTGG AAC (Asn37) —> AGC (Ser37) For
55 TTCCGATAATAATTCTCCTTCGG GAT (Asp45) —> GGT (Gly45) For
56 ATCCGAAGGAGAATTATTATCGG ACG (Ser50) —> CCG (Pro50) Rev
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57 ATCAATCCGATCCCTAACGTCGG AGT (I1e63) —> ACT (Thr63) Rev
58 GTTGTTAACGATGACGCTCAGGG AAC (Asn68) —> GAC (Asp68) Rev
59 CGCTCAGGGAACAGCCAATTTGG CAG (GIn72) —> CGG (Arg72) For
60 CAGGGAACAGCCAATTTGGCCGG ACA(Thr74) —> GCA (Ala74) For
61 GATAATAACGGTGGTGGAAGAGG AAT / AAC (Asn81 / Asn82) —> AGT / For
GAC (Ser81 / Asp82)
62 AATAACGGTGGTGGAAGAGGCGG AAC (Asn82) —> AGC (Ser82) For
# 2
[0041] 5271 sgRNA®] insert AIZS 943 AEH 7 g7 =vd
Target | Name | A< Forward qd Reverse
group W% W%
Domain | AID1 63 ATTGTCTCTCGCCCTCCGATGAGC 115 AAACGCTCATCGGAGGGCGAGAGA
1 AID2 64 ATTGCTCCGACGCAATCTTCAAAC 116 AAACGTTTGAAGATTGCGTCGGAG
ABE1 65 ATTGCTCCGACGCAATCTTCAAAC 117 AAACGTTTGAAGATTGCGTCGGAG
Domain | AID3 66 ATTGATCCAGTTTACGTCACCCTA 118 AAACTAGGGTGACGTAAACTGGAT
3 AID4 67 ATTGTGCTCCTCACTTGCATTGTG 119 AAACCACAATGCAAGTGAGGAGCA
ABE2 68 ATTGTGGATACAAAACCTCTGTCA 120 AAACTGACAGAGGTTTTGTATCCA
ABE3 69 ATTGCACCTTAGGGTGACGTAAAC 121 AAACGTTTACGTCACCCTAAGGTG
Domain | AID5 70 ATTGCTGCCAATATGTTTAACCTT 122 AAACAAGGTTAAACATATTGGCAG
4 ABE4 71 ATTGCTGCCAATATGTTTAACCTT 123 AAACAAGGTTAAACATATTGGCAG
ABES 72 ATTGTGGCAGAGCTTCTCTGCTTC 124 AAACGAAGCAGAGAAGCTCTGCCA
ABE6 73 ATTGATCGTGAATTCTACAAAGAT 125 AAACATCTTTGTAGAATTCACGAT
Domain | AID6 74 ATTGCGAACCATCCATTTATGAAC 126 AAACGTTCATAAATGGATGGTTCG
5 AID7 75 ATTGCTTGCGCAGCAAGATACCAA 127 AAACTTGGTATCTTGCTGCGCAAG
AID8 76 ATTGTGCGATGCATAGCTGTCAAA 128 AAACTTTGACAGCTATGCATCGCA
AID9 77 ATTGTTGTCGTCTCTTCAAGCTAT 129 AAACATAGCTTGAAGAGACGACAA
ABE7 78 ATTGTGGTGGAATGCAAAAAGTGT 130 AAACACACTTTTTGCATTCCACCA
ABES 79 ATTGCGAACCATCCATTTATGAAC 131 AAACGTTCATAAATGGATGGTTCG
ABE9 80 ATTGCATGAAAGACTGCAGAGACT 132 AAACAGTCTCTGCAGTCTTTCATG
ABE10 81 ATTGTGCGATGCATAGCTGTCAAA 133 AAACTTTGACAGCTATGCATCGCA
Domain | AID10 32 ATTGACCTACTCAAACAAATTGGT 134 AAACACCAATTTGITTGAGTAGGT
6 AID11 83 ATTGTCACAAACTATCTACAGGAA 135 AAACTTCCTGTAGATAGTTTGTGA
ABE11 84 ATTGAGGCACCTACTCAAACAAAT 136 AAACATTTGTTTGAGTAGGTGCCT
ABE12 85 ATTGCTTCATCACAAACTATCTAC 137 AAACGTAGATAGTTTGTGATGAAG
ABE13 86 ATTGTCACAAACTATCTACAGGAA 138 AAACTTCCTGTAGATAGTTTGTGA
ABE14 87 ATTGAACTATCTACAGGAAAGGTT 139 AAACAACCTTTCCTGTAGATAGIT
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Domain | nAID1 88 ATTGTGCTGGCGTTACTACGGTGA 140 AAACTCACCGTAGTAACGCCAGCA
7 nAID2 89 AAACTTCTCCGTCACCGTAGTAAC 141 AAACTTCTCCGTCACCGTAGTAAC
nAID3 | 90 ATTGACTACGGTGACGGAGAACGG 142 AAACCCGTTCTCCGTCACCGTAGT
nAID4 | 91 ATTGACGGTGACGGAGAACGGTGG 143 AAACCCACCGTTCTCCGTCACCGT
nAIDS | 92 ATTGATCTTGATAGGCTTCGTCGA 144 AAACTCGACGAAGCCTATCAAGAT
nAID6 93 ATTGTCGAGATCGGATTCTTCTAA 145 AAACTTAGAAGAATCCGATCTCGA
nAID7 | 94 ATTGTCTAACGGACTTCTTCTCTC 146 AAACGAGAGAAGAAGTCCGTTAGA
nAID8 95 ATTGTTCCGATAATAATTCTCCTT 147 AAACAAGGAGAATTATTATCGGAA
nAID9 | 96 ATTGAATTCTCCTTCGGATGATGT 148 AAACACATCATCCGAAGGAGAATT
nAIDIO | 97 ATTGATCCGAAGGAGAATTATTAT 149 AAACATAATAATTCTCCTTCGGAT
nAIDI1| 98 ATTGCTCCCGCCGACGTTAGGGAT 150 AAACATCCCTAACGTCGGCGGGAG
nAIDI2 | 99 ATTGATCCGATCCCTAACGTCGGC 151 AAACGCCGACGTTAGGGATCGGAT
nAIDI3 | 100 ATTGATCAATCCGATCCCTAACGT 152 AAACACGTTAGGGATCGGATTGAT
nAIDI4 | 101 ATTGTTGGCCGGAGATAATAACGG 153 AAACCCGTTATTATCTCCGGCCAA
nAIDI5 | 102 ATTGGCCACCACCGTTATTATCTC 154 AAACGAGATAATAACGGTGGTGGC
nABE1 | 103 ATTGGTTACTACGGTGACGGAGAA 155 AAACTTCTCCGTCACCGTAGTAAC
nABE2 | 104 ATTGACGGTGACGGAGAACGGTGG 156 AAACCCACCGTTCTCCGTCACCGT
nABE3 | 105 ATTGATCTTGATAGGCTTCGTCGA 157 AAACTCGACGAAGCCTATCAAGAT
nABE4 | 106 ATTGTCTAACGGACTTCTTCTCTC 158 AAACGAGAGAAGAAGTCCGTTAGA
nABES | 107 ATTGTTCCGATAATAATTCTCCTT 159 AAACAAGGAGAATTATTATCGGAA
nABE6 | 108 ATTGATCCGAAGGAGAATTATTAT 160 AAACATAATAATTCTCCTTCGGAT
nABE7 | 109 ATTGATCAATCCGATCCCTAACGT 161 AAACACGTTAGGGATCGGATTGAT
nABE8 | 110 ATTGGTTGTTAACGATGACGCTCA 162 AAACTGAGCGTCATCGTTAACAAC
nABE9 | 111 ATTGCGCTCAGGGAACAGCCAATT 163 AAACAATTGGCTGTTCCCTGAGCG
nABE1O | 112 ATTGCAGGGAACAGCCAATTTGGC 164 AAACGCCAAATTGGCTGTTCCCTG
nABE11 | 113 ATTGGATAATAACGGTGGTGGAAG 165 AAACCTTCCACCACCGTTATTATC
nABE12 | 114 ATTGAATAACGGTGGTGGAAGAGG 166 AAACCCTCTTCCACCACCGTTATT

(3) DGATL fAAte] @717 Ad A 24 A

DGAT1¢] base editingS 93te] 527019 WEE 77019 domain'BE Ho] Agrobacterium A A &S

plantZS A Z&9th. olw] ABE, CBE W E &= 21 Eo|A hygromycine A3AS 7IA2E 3id @@1V}E@%HH
Aol A T1 FAE WolAlA FAdsho] FHvtn Fds s MAES dik NS =E A 3E &, o

A ARANA Fo=2 #A AT, FolA vl I A7) o] Fom AW, gDNAE %8} | 918 samplings
AFgstg o FEw gDNA+= ald 7WAY target domaino] W} PCR primer set< A-83}tt. 1,7 ¥ domain
2 Forl (CCGACGCTGTTTCGTCAAAC, MM & 167), Revl (TTCGATGATGAGTCTACTGITT, M YW T 163)5 Alg3or,
39 Domaine For3 (TGCTCAAGGTTGTCATICITIC, A Q¥ 3Z 169), Rev3 (CAGGATTGGCCTAAAGTTCA, MEWIE 170)E A}
&313ltt. o] o] A 4 Domain®  For4 (CCTTTGGTATGCTGTGATCC, AEHs 171)9F  Rev4
(AAGACAGTGAATACATGAATTTGG, AMd¥ & 172), 5H3} 69 domaine For5 (CTGGAGAATGTGGAATATGGT, M IH &

173), Revb (CCCATTCCAAAACAGATCAC, MW % 174)& AF&3tel PCR3IGITE. DNA A8 %& sd 43 =}
or) g A3,

TLAteIA DNA A4 A0E Sostde o azetEadele] Tdxt 28 @u e 9719 vusg
& M SR woE A ol A e AL FAN Aol BE AAEE AL, ol
wge] AAR dojuprl WAN RRYORW Ao} ok s1Ee] okFPolN EASHE W77k Hetalnke el
ok,

ol AUIE HAAs 7daA FLsA FAA A -y 1 o] o] o]ojX = DNA A|AH S 2 homozygousdr
MA L Fd7HA APsATt (% 4). TANH7EA] Zdskar Ao 5719 JiAE drelew, Z242F domainlell
A1 27, domain3oll A 170, domain5olA 2709 7RAE LAt

2. 49 A=
(1) DGAT1 €718 EdWolA FAo] A A 4

1) DGAT1 971X & EdWolA= ¥ 5/1& targetd domain®] ©]&& o] 72 D1-1, D1-2, D3-1, D5-1, D5-2
= R8st (= da).



[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

SS=50l 10-2553290

2) D1-1 7RA= 1249 serine©] phenylalanineo @ X3% 3l D1-271 A= 123, 1241 serine®] Z+7F arginine
I} leucineo 2 X 3EHAT. F XFH F9 BF UE T2 DGATI AEEAS T3 =3 domainl o] BE
H AdollA EdWolrE dojd AE AT, o]e] whE A WA Wk DI-1AAAA 1% F7heE 18:1 A
b, 2.8% ZFAagE 18:2 AWAE 1.6% TAad 2001 AWARE RQlth. DI-27iAE 1.3% S7he 18:1 A4,
4.8% S7Fek 18:3 AWAk, 3.9% st 2001 AWabs Bt T2 D1-1, DI-27lA B5F opAd o719t
H 23S w) 1% m]wre] xpo]E HATHE 4a, 4b, 4c).

3) D3-17RAlE= 2299 leucine©] md'eii.ﬂ%E%11#%D%Hﬂﬂ Aqd HuwE Edlo] 953 domain3
o] HEH AdoA Edwolrt dojd AL FQlsint. dld 9o vd X3 of 7| ok
SIS w7} A Ak o 249 Z%ﬂﬁl77% 2001 AAS Alefstal B 1% vvke] S-S wo] 2

WEZE QAT ST At SR 71 opgE in) 12.5% 223U (% 4a, 4b, 4o).

e o] DGATI M Ml Fd ok PdmmmSMA Ei&»ﬁﬁﬂﬁ EdWo7t dojd A& <l )
Do-170 A= 4.5% 73 18:1 A HWHAE, 8.4% Z713F 18:3 AWk, 3.7% 7443 20:1 A WAHS Kol A ow
= 13% A% 23S UEI Y (= 4a, 4b, 4c).
5)%ﬂﬂﬂ%4wﬁvmm@]SdemQEXQJ%Q o2 9] DGAT1 ©d A d3} vusld e uf 9o
%3 domaind e HEEH AMdoA E¢dolr) whayst 3] 3k ] £
I A SHANA 2001 AAke] 1.5% F7keE A Qe & AbolE HolA FUAAN, AR A ofBY ol 7]
R 8.1% F7ker A S BT (= 4a, 4b, 4o).

(2) DGAT1 971378 EFWOlA 9 otr| =it X &3} T2 AFA 249 §F Wg vu

#£ 3
DGATL ofilxe [ X8 705 [ ok (wild-type) tiv] of|  opd@ oivl E4 | oFa@ ou] 54
A A% Wl R e e At 24 ws) Aok Wl
D1-1 1 1249 zkol Yl
Serine—>Phenylalanine 18:1 A HAF 2% 57}
18:3 AW 1% A
20:1 AGAE 1.6% A
D1-2 2 123¥ 18:1 A4k 2.2% 4 2ol e
Serine—>Arginine 18:3 A HAtF 4.8% 7}
1241 20:1 A 9HAF 3.9% A
Serine—>Leucine
D3-1 1 2299 ZFol gl T 12% A
Leucine—>Proline
D5-1 2 4169 18:1 A4k 4.5% #A 2 13% 24
Tryptophan—>Cysteine 18:3 A ®kak 8.4% 57}
4199 20:1 A 9HAF 3.7% A
Arginine—>Glutamine
D5-2 1 4189 ko] %% 8.1% 27}
Valine—>Isoleucine

A7) E 3T B DGATL obv:eAlS cheshll ARshel WAL FFL HAR A%, D52 WolAW FA Ay
el FPol 4T FF AL X & Ak

% 4 WA 63 o], D52 WolAS A RSt e AEANM mEHe] g AL FAT £ Yowu,
4% m9R g% o7 g Qo) thE ABANAE D] 3] T4 A GH FFo] T ACE o
4T 5 gk,
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<212> DNA

<213> Arabidopsis thaliana

<400> 1

tttaaaataa aataaaaaca gaaaaatatc ccaacaccgc ttttcaatta aaaatcttcc 60
gtcaccattg ttgtcatctt cctctctegt gaatcctttt tecctttette ttettettet 120
cttcagagaa aactttgctt ctctttctat aaggaaccag acacgaatcc cattcccacc 180
gatttcttag cttcttcctt caatccgete tttecectcte cattagatte tgtttectet 240
ttcaatttct tctgcatget tctcgattct ctctgacgec tcttttctee cgacgetgtt 300
tcgtcaaacg cttttcgaaa tggcgatttt ggattctget ggegttacta cggtgacgga 360
gaacggtggc ggagagttcg tcgatcttga taggcttcgt cgacggaaat cgagatcgga 420
ttcttctaac ggacttcttc tectctggttc cgataataat tctccttcgg atgatgttgg 480
agctcccgec gacgttaggg atcggattga ttecgttgtt aacgatgacg ctcagggaac 540
agccaatttg gccggagata ataacggtgg tggcgataat aacggtggtg gaagaggegg 600
cggagaagga agaggaaacg ccgatgctac gtttacgtat cgaccgtcgg ttccagcetca 660
tcggagggcg agagagagtc cacttagcetc cgacgcaatc ttcaaacagg tttaaaatct 720
cagaaatctt cgaatttggt gtttgettgt tgttttatat ggaattgagt ttggtgattg 780
ttttgcattg cagagccatg ccggattatt caacctctgt gtagtagttc ttattgetgt 840
aaacagtaga ctcatcatcg aaaatcttat gaaggtttgc tgttacttgt ttctectttt 900
aggaattgaa ttgcttgaaa atttatcaga gacgaataac tttgttgttg ctatcattca 960
tgtagtatgg ttggttgatc agaacggatt tctggtttag ttcaagatcg ctgcgagatt 1020
ggecgetttt catgtgttgg taaaagaaga tgttttttat ttccagcaat gttacattgt 1080
tatacgtata atgatgagtt tagtgatcaa gttcctcttt gattcttctt tcttgttgea 1140
gtatatccct ttcgatcttt cctttggetg cetttacggt tgagaaattg gtacttcaga 1200
aatacatatc agaacctgtg agtaattact attctccagc cattactgta atttttattg 1260
aagacaagtt tgtatcatga agaacttaca agttctgttt tgaaaatgct caaggttgtc 1320
atctttcttc atattattat caccatgaca gaggttttgt atccagttta cgtcacccta 1380
aggtgatact gtttttctgg tctcagtttg tgatactgtt tttaagttta gttgtctgac 1440
ccggtgatct tgaaaatgga caggtgtgat tctgettttt tatcaggtgt cactttgatg 1500
ctcctcactt geattgtgtg getaaagttg gtttcttatg ctcatactag ctatgacata 1560
agatccctag ccaatgcage tgataaggta aaatacgaaa aagaagcgta tgtattagtce 1620
acttgcactg tgttactgtt ttaaccaaac actgttatga actttaggcc aatcctgaag 1680

_17_



tctcctacta
atcaggtaac

ctcggatctt

gggtggetceg
aacaagtacg
cgttgtcacc
gtcaggaact
aagctttcag
tggtatgctg

ctaaatctca

actgaacgca
gatcgtgaat
actcaaaaga
aaattcatgt
tctcttecta
cttgttttcc

tgcgcagcaa

tttctgtgat
tgctttecta
ctagacgcat
taacgatctt
cttcaagcta
cagtcgattt

geetttggte

aaacccgaga
tgctgaaact
aacatgatct
taccacgacc
tttcttcaaa

aaaacgacaa

cgttagcttg
tgcaaagtgc

tgcttttecec

tcaatttgca
ttttcacatc
acttgacttc
caaagcatcc
ttccaaattt
tgatcccatc

tacgaatttg

aatctcttgt
tctacaaaga
aaacttatga
attcactgtc
aacatcacct
ttgacagcct

gataccaaag

ataaatttaa
gtctctgcag
gaacacacgc
gtgttacaaa
tgggcttttc
ttactaaact

ttcatcacaa

aaatagaacg
taataataaa
tctggttcat
tgatgaaccg
catctatggc

atagtgttat

aagagcttgg
atcaaccatt

cagccaagtt

aaactggtca
ttgctttatt
atgttctttt
tttgaaaggc
atatgtgtgg
tctttcaaaa

atatttttag

ccaaaggtta
ttggtggaat
tttttaatgt
ttectttate
tcttttgtac
gttcataaat

gtgagtgaga

ccctecacac
tctttcatga
tagtgaaaga
tttecttttg
ttgggattat
ctaatctcat

actatctaca

aataactctt
ggtgatctgt
cttctgcatt
aaaaggatcg
ctcgttggat

aaccattgaa

catatttcat
cttatacttg

atccacgttc

tattcaccgg
agttttcctt
gttacatttt
gatcttctat
ctctgcatgt
taatttgcaa

tttcttagag

aacatattgg
gcaaaaagtg
tgtcgttgtt
agtactggag
acaaaataga
ggatggttcg

tatataccga

acttgttttt
ggtatacata
aatgctaata
acagctatgc
gtttcaggtt
attctgacca

ggaaaggttt

tctttcatag
tttggaatgg
ttcggacaac
atgtcatgaa
ctccgttgat

gaagaaaaga

ggtcgcetece
caagagtttc

tgcatgtata

attcatggga
ggtgaaaatc
ggcagtatat
atgctattga
tctactgctt
attcgaaaaa

tcggtgatgt

cagagcttct
tgggagatgt
tttgggtcat
aatgtggaat
agaagagagc
acatatatac

tatgcaattg

cagacactcg
ctttctacat
ttcaaagcat
atcgcagttc
aaaaaattac
accaatttgt

ggctcaacgg

cctagccatt
gatcatatta
cgatgtgtgt
acaactgttc
gttgtggteg

aaattagagt

_18_

acattgtgtt
ttgtctaaac

cggaagggtt

tttataatag
atcatccctg
aaatcctatt
aagagtgttg
cttccacctt
ccgaaaaagg

aatttcagtt

ctgcttcggg
gagctatttt
ctaactaacc
atggtatggt
taattaagat
ttceegtgcet

tcgagatttg

ccattatcat
tgcectgtcet
tgtttttact
cttgtcgtct
taaactgctg
ttgagtaggt

tatgctctca

taaatcgcaa
ttaggtgggeg
gcttetttat
aaaaaatgac
ttctgatgct

tgttgtatct

1740
1800

1860

1920
1980
2040
2100
2160
2220

2280

2340
2400
2460
2520
2580
2640

2700

2760
2820
2880
2940
3000
3060

3120

3180
3240
3300
3360
3420

3480
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gcaaaaattt tggtagagac acgcgaaccc

tcaatcaaaa aactgttgta ataattgtta

ggaaaaatag tagttttgtt aggttttact

gtaataagga aaaaaaaaga acaaatgtga

aataaagttg attggtg
<210> 2

<211> 1563
<212> DNA

<213> Arabidopsis thaliana

<400> 2
atggcgattt

gtcgatcttg

ctctetggtt
gatcggattg
aataacggtg
gccgatgeta
ccacttagct
gtagttctta

ttgatcagaa

tgttgtatat
cagaaataca
gttttgtatc
ttgatgctcc
gacataagat
agcttgaaga

ccacgttctg

ttcaccggat
aagcatcctt
ccaaatttat
ttggcagagc

agtgtgggag

tggattctgc

ataggcttcg

ccgataataa
attccgttgt
gtggcgataa
cgtttacgta
ccgacgcaat
ttgctgtaaa

cggatttctg

ccctttegat
tatcagaacc
cagtttacgt
tcacttgcat
ccctagccaa
gcttggcata

catgtatacg

tcatgggatt
tgaaaggcga
atgtgtggct
ttctctgett

attactggag

tggcgttact

tcgacggaaa

ttctectteg
taacgatgac
taacggtggt
tcgaccgtcg
cttcaaacag
cagtagactc

gtttagttca

ctttectttg
tgttgtcatc
caccctaagg
tgtgtggcta
tgcagctgat
tttcatggtc

gaagggttgg

tataatagaa
tcttctatat
ctgcatgttc
cggggatcgt

aatgtggaat

gtttggattt

ccaaaaagaa
gtttggacca

taaatgcatg

acggtgacgg

tcgagatcgg

gatgatgttg
gctcagggaa
ggaagaggcg
gttccagetce
agccatgcecg
atcatcgaaa

agatcgctgc

gctgecttta
tttcttcata
tgtgattctg
aagttggttt
aaggccaatc
gctcccacat

gtggcetegtce

caatatataa
gctattgaaa
tactgcttct
gaattctaca

atgcctgttc

tgttatggtg

atgcttttct
aatctagtaa

gggattgtat

agaacggtgg

attcttctaa

gagctceege
cagccaattt
gcggagaagg
atcggagggc
gattattcaa
atcttatgaa

gagattggcc

cggttgagaa
ttattatcac
cttttttatc
cttatgctca
ctgaagtctc
tgtgttatca

aatttgcaaa

atcctattgt
gagtgttgaa
tccacctttg
aagattggtg

ataaatggat

_19_

taaagaaatt

ggaaacgagg

aaaacttttt

gaaaccttcc

cggagagttc

cggacttctt

cgacgttagg
ggceggagat
aagaggaaac
gagagagagt
cctctgtgta
gtatggttgg

gcttttcatg

attggtactt
catgacagag
aggtgtcact
tactagctat
ctactacgtt
gccaagttat

actggtcata

caggaactca
gctttcagtt
gttaaacata
gaatgcaaaa

ggttcgacat

3540

3600
3660
3720

3737

60

120

180
240
300
360
420
480

540

600
660
720
780
840
900

960

1020
1080
1140
1200

1260
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atatacttcc cgtgcttgecg cagcaagata

ctagtctctg cagtctttca tgagctatge

tgggcttttc ttgggattat gtttcaggtg

gaaaggtttg gctcaacggt ggggaacatg

caaccgatgt gtgtgcttct ttattaccac

tga

<210> 3
<211> 1563
<212> DNA

<213> Arabidopsis thaliana

<400> 3
atggcgattt

gtcgatcttg

ctctetggtt
gatcggattg
aataacggtg
gccgatgeta
ccacttagct
gtagttctta

ttgatcagaa

tgttgtatat
cagaaataca
gttttgtatc
ttgatgctcc
gacataagat
agcttgaaga

ccacgttctg

ttcaccggat
aagcatcctt
Cccaaatttat

ttggcagagc

tggattctgce

ataggcttcg

ccgataataa
attccgttgt
gtggcgataa
cgtttacgta
ccgacgcaat
ttgctgtaaa

cggatttctg

ccctttegat
tatcagaacc
cagtttacgt
tcacttgcat
ccctagccaa
gcttggcata

catgtatacg

tcatgggatt
tgaaaggcga
atgtgtggct

ttctctgett

tggcgttact

tcgacggaaa

ttctectteg
taacgatgac
taacggtggt
tcgaccgtcg
cttcaaacag
cagtagactc

gtttagttca

ctttectttg
tgttgtcatc
caccctaagg
tgtgtggcta
tgcagctgat
tttcatggtc

gaagggttgg

tataatagaa
tcttctatat
ctgcatgttc

cggggatcgt

CCaaagacac

atcgcagttc

cctttggtct
atcttctggt

gacctgatga

acggtgacgg

tcgagatcgg

gatgatgttg
gctcagggaa
ggaagaggcg
gttccagetce
agccatgcecg
atcatcgaaa

agatcgctgc

gctgecttta
tttcttcata
tgtgattctg
aagttggttt
aaggccaatc
gctcccacat

gtggcetegtce

caatatataa
gctattgaaa
tactgcttct

gaattctaca

tcgccattat

cttgtcgtct

tcatcacaaa
tcatcttctg

accgaaaagg

agaacggtgg

attcttctaa

gagctcecge
cagccaattt
gcggagaagg
atcggagggc
gattattcaa
atcttatgaa

gagattggcc

cggttgagaa
ttattatcac
cttttttatc
cttatgctca
ctgaagtctc
tgtgttatca

aatttgcaaa

atcctattgt
gagtgttgaa
tccacctttg

aagattggtg

_20_

cattgctttc

cttcaagcta

ctatctacag
cattttcgga

atcgatgtca

cggagagttc

cggacttctt

cgacgttagg
ggccggagat
aagaggaaac
gagagagagt
cctctgtgta
gtatggttgg

gcttttcatg

attggtactt
catgacagag
aggtgtcact
tactagctat
ctactacgtt
gccaagttat

actggtcata

caggaactca
gctttcagtt
gttaaacata

gaatgcaaaa

1320

1380

1440
1500
1560

1563

60

120

180
240
300
360
420
480

540

600
660
720
780
840
900

960

1020
1080
1140

1200
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agtgtgggag
atatacttcc

ctagtctctg

tgggcttttc
gaaaggtttg
caaccgatgt
tga

<210> 4

attactggag

cgtgcttgceg

cagtctttca

ttgggattat
gctcaacggt

gtgtgcttct

<211> 1512

<212> DNA

aatgtggaat
cagcaagata

tgagctatgc

gtttcaggtg
ggggaacatg

ttattaccac

<213> Brassica napus

<400> 4
atggcgattt

ctcgacaggc

acttccccegt
gccgaggagg
tccgecggag
agggagagtc
ctctgtgtag
tatggttggt

cttttcatgt

atggtacttc
atgacagagg
ggtgtcacgt
actagctacg
tactatgtta
ccaagctatc

ctggtcatat

aggaactcaa
ctttcagttc

ttaaacatat

tggattctgg

tccaccgtcg

cggacgatgt
aggctcaggg
gcgatgtaag
ctctcagctc
ttgttcttgt
tgatcagaac

gttgtcttte

agaaattcat
tcttgtatcce
tgatgctgct
acataagaac
gcttgaagag
cacgttctcc

tcactggact

agcatcctct

caaatctata

tggcagagct

aggcgtcgcet

taaatcgagt

tggagetgeg
aacagcgaat
gtttacgtat
cgacgctatc
tgctgttaac
tgatttttgg

actttcggtc

atctgagcct
agtctacgtc
cacttgcatt
cctggccaat
cttggegtat
atgtatccgg

catgggattt

gaaaggggac
tgtgtggctc

cctetgettce

atgcctgttc
ccaaagacac

atcgcagttc

cctttggtct
atcttctggt

gacctgatga

gtaccgecga

tcggattctt

gcggecgaaa
ttagctggceg
cgaccgtcgg
ttcaaacaaa
agtagactca
tttagttcta

tttcetttgg

gttgccatca
acactgaggt
gtgtggctga
tcagctgata
ttcatggttg
aagggttggg

ataatagagc

cttctatatg
tgcatgttct

ggggaccgtg

ataaatggat
tcgccattat

cttgtcgtct

tcatcacaaa
tcatcttctg

accgaaaagg

Ccggagaacgsg

ccaacggact

gggatcgggt
gagatgccga
ttccagctca
gccatgcagg
tcatcgaaaa
catccttacg

ctgccttcac

ttcttcatgt
gtgattctge
agttggtttc
aggtcgatcc
ctcccacact
tggctcgtca

aatatataaa

ctattgaaag
actgcttctt

aattctacaa

_21_

gattcgacat
cattgctttc

cttcaagcta

ctatctacag
cattttcgga

atcgatgtca

cgtcgeggat

cctctecgat

tgattccgct
aactagggaa
tcggaggacg
attgttcaac
cctcatgaag
agactggccg

ggtcgagaaa

cattataacc
cttcttgtca
ttacgctcat
tgaaatctcc
gtgttatcag
acttgcaaaa

tcctattgtt

agtgttgaag
ccacctttgg

agattggtgg

1260
1320

1380

1440
1500
1560

1563

60

120

180
240
300
360
420
480

540

600
660
720
780
840
900

960

1020
1080

1140
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aatgcaaaaa
gttcgacatg
attgctttct

ttcaatctat

tttttacaag
attttcggac
tccatgtcct

<210> 5

gcgttggaga
tatactttcc
tagtctctgc

gggctttcat

aaaggtttgg
aaccgatgtg

ga

<211> 1554

<212> DNA

<213> Glycine max

<400> 5
atggcgatct
gatctccgac

agagattccg

gatcacaagc
gctgggceagg
cccgegeacce
catgcaggac
attgagaatt
tcattgagag

geetttgttg

cttcatctaa
gattctgett
ttggtgtcat
ggagaaacat
ttggcatact
tcagttcgaa

atgggattta

aagggaaacc

gtgtggcetct

ccgatgtgcec
agccttctcet

gctccgacaa

cgaataatca
agcaccgaca
gcagaatcaa
tgttcaatct
taatgaagta
attggcctct

tggaaaggtt

taatatcaac
ttgtatctgg
atgcacatac
tacccaatac
tcatggttgc
agggttgggt

taatagaaca

ttctatatgc

gcatgttcta

ttattggaga
gtgcctgege
agtctttcat

gggaattatg

ctccatggtg

tgggcttctt

tgcagccgct

gcggegeagg

ttceectgacc

cgcagcectcc
accggtcgee
ggagagcccce
ctgcatagta
tggttggttyg
cttcatgtgc

ggcacaacaa

tgttgaactg
tgtcacgttg
aaactatgat
tttgattatg
tcctacatta
gtttcgtcaa

atatatgaat

cattgagaga

ctgcttttte

atgtggaata
atcaagatac
gagttatgca

tttcaggtcc

ggaaacatga

tattaccatg

ggcacgaccg
tccteegeceg

ggcaaaatca

gacgacaatg
gatttcaaat
cttagctccg
gtgcttgttg
atcaagtatg
cgtcttagtc

aagtgtattt

tgctatccgg
atgctattaa
atgagagcac
gagtatccgt
tgctatcaga
cttgtcaagc

cctattgtac

attctgaagc

cacctttggt

tgcctgttca
caaaagtacc
tcgcagttcc

ctttggtctt

tctttggttc

acctgatgaa

ccactaccac
gagtcctcett

ccgacgaaga

tgggegeege
acgcttaccg
acaacatctt
ccgtgaacag
gettttggtt
ttgccatatt

ctgaaccagt

ttttagtaat
cttgcattgt
ttactgtttc
acactgtgac
caagctatcc
tgataatatt

aaaactcaac

tttctgtcce

taaatatact

_22_

caaatggatg
cgccattatc
ttgcegtctce

tatcacaaac

agcttecttgce

CcCgcCaaagga

cagcgactca
cgacgctgcec

caacatcaaa

cgccaatgac
tcecteegtt
cagacagagt
cagacttatc
tagttcaaaa
tccacttgct

tgttgttcta

actcaggtgt
gtggttaaaa
gaatgaaaag
cttcaggagt
tcgcacacct
tacaggagtt

tcatcctttg

aaatgtatat

tgcagagctt

1200
1260
1320

1380

1440
1500

1512

60
120

180

240
300
360
420
480
540

600

660
720
780
840
900
960

1020

1080

1140
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gttcgatttg
tattggggga
tgcttaaggce
gtgtttcatg

ggaattatgt

aactcaatgg
agcgtactat

<210> 6

gtgatcgtga
tgtggaatat
gtggtatacc
agttatgcat

ttcaggttcc

ttggaaatat

tgtactacca

<211> 1566

<212> DNA

gttctataaa
gecetgtgeac
caagggtgct
tgcegttect

tttggtcttg

gattttttgg

tgacttgatg

<213> Ricinus communis

<400> 6
atgacgattc
ctcaacctct
ttggcttcga

atcgaagatc

tgtgttgcca
cttgcatata
gatttaatat
gctgttaaca
ggcttttggt
ctcccagtat

tctcecgecta

gcttctgtaa
gcttgtatgg
atcgctgaca
gatgtgagct
agttatcctc
ataattttta

aattctcaac

tcagttccga

tcgaaacgcc
ctctcecgacg
agtttgatga

ctgtagcagc

atagtaataa
ggcctteggt
ttaaacaaag
gcaggctcat
ttagttcaag
tceceeettge

ttgttatttt

ttctcagttg
tatggttgaa
ccattcataa
ttaagacttt
gcacagcatt
caggattcat

accctttaaa

atttatatgt

agaaactctt
tagacggacc
tgatgacgac

ggttactgaa

ggataaaatt
tccagctcac
tcatgcaggt
cattgagaat
atcattgaga
tgcctatcta

ccttcatgtg

tgaatctgct
attggtatcc
ggaagatgca
ggcgtacttce
tattagaaag
gggatttatc

aggggatctc

gtggcetetge

gattggtgga
aaatggatgg
gcttcattaa
tgccacatgt

atcactaatt

ttcatatttt

aatagaaaag

ggcgtcatct
tcaaatgact
gtaagatcgg

ttggcgacag

gatagccatg
cggtcactta
ctgtttaacc
ttaatgaagt
gattggccgce
gttgagaagg

atcatcacct

tttttatctg
tatgcacata
tccaattctt
atggtcgcac
ggctgggtgt
atagaacaat

ttatatgcca

ttgttctact

atgccaaaac
ttcgccacat
ttgcattcct
tcaagttgtg

acctccaaaa

gtattcttgg

gagaagttga

ccteetecege
ccgatggtgc
aagattctgc

caaagagtaa

gaggatcatc
aggagagtcc
tttgtatagt
atggetggtt
tttttatgtg
ccgcatatcg

cagcagctgt

gtgtcacatt
caaactatga
ctagtacaga
ccacattatg
tccgtcaatt
acatcaatcc

ttgagagggt

gctttttteca

_23_

tgttgaagag
atattttcca
ggtttctgct
ggcttttata

taaatacaga

tcaaccaatg

ctaa

cacttccgat
acttgctgat
tgaaaatatt

cggaaaagac

ggattttaaa
gcttagetcet
agtgctcgta
aattaagacg
ctgtectttct
aaaatatata

tttgtaccca

gatggaactt
tatgagagcg
gtattgtcat
ttaccagcca
tgtcaaacta
tatcgtccag

tctgaagctc

cctgtggttg

1200
1260
1320
1380

1440

1500

1554

60
120
180

240

300
360
420
480
540
600

660

720
780
840
900
960
1020

1080

1140
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aatatagttg
gcaaaaactg
cgccatatct
getttetteg
aaactttggg

tttcaaagga

attctcggcec
aactga

<210> 7

ctgagctcct
ttgaggagta
acttcccatg
tttcagctgt
ctttttttgg

agttcagaag

aacctatgtg

<211> 1560

<212> DNA

tcgetteggt
ctggaggatg
cctacgtcgt
atttcatgag
aataatgttt

ctcaatggtg

tgtactgttg

<213> Arachis hypogaea

<400> 7
atggcgattt
ctgeggegga
gcttecgetg

ataggtgccg

aagccgceegg
gataacttca
agttcccgca
cttatcgegg
aattctggct
attagtctta

cgcattagtg

ttcccagttce
atggttgcat
agatcactta
cacccttaca
taccagccaa
atcaagttgg

attgtccaaa

ccgatgtgca
ggcacagcecg
aggctgtgat

ccagggagga

atcatgcttc
cttaccggge
acattttcaa
tgaacagcag
tttggtttag
atttatttcc

aaccggttat

tagtaattct
gcattatatg
gcttgtcaat
gagtgagctt
gctatccteg
taatatttac

attcacaaca

tgagacttct
cgtagcttcc
gatagattcg

gaaggtgaag

ccgaaatgag
ttcagttccg
acagagccat
acttatcatt
ttcaaaatcg
acttgctgct

ttttctactt

cagctgtgat
gttaaaattg
tgaaaaggga
caggagtatg
cacaccttcc
tggacttatg

tccttttaag

gaccgggagt
tggaatatgc
aaaataccaa
ttgtgcattg
cagattcctt

ggaaatatga

tattaccatg

gtcgeeggeg
agcggeggea
tcggggtecg

gagaagcaga

gtccaagacg
gttcaccgga
gcaggactgt
gagaatataa
ttgagagatt
tttatggtgg

catacaatca

tctacgtttt
gtgtcatatg
gaaacattgc
gcatacttca
gtccgtaagg
ggatttataa

ggaaaccttc

tctacaaaga
ctgttcacaa
ggggggtage
ctgttecttg
tagttgtgat

tcttetggtt

acctaatgaa

acggagccaa
acatgttcga
acgattcact

agcagaagga

gcgaacgage
gaatcaagga
tcaatctctg
tgaagtatgg
ggccecectett
aaaagttggce

ttatgacagg

tatcaggcct
cacatacaag
ccaataattt
tggttgctcce
gctgggtgtt
tagaacaata

tatatggctt

_24_

ttggtggaat
gtggatggtt
aatagttatt
ccacatgttc
cactaattat

ctttttctgce

tcgcgatggg

ccactcttcg
cgaagctgceg
gaacgagagg

ggaggaccgg

tgccgecgga
cagcccegctce
tgtagtagtg
ttggttgata
aatgtgttgt
acagaaaaag

agaaatttcg

cacattgatg
tcatgatctg
gaacatggag
tacattatgt
tcgtcaactt
tatgcatcct

cgagagaact

1200
1260
1320
1380
1440

1500

1560

1566

60
120
180

240

300
360
420
480
540
600

660

720
780
840
900
960
1020

1080
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ctaaagcttt
ctttggttaa
tggtggaatg
tttcettgcea
tctgeegtgt
tttattggaa

tgcaaaagct

cctatgtgceg

<210> 8

ctgttcccaa
atatacttgc
ctaaaactgt
ttaggcatgg
tccatgagct
ttatgtttca

caatggttgg

tactactata

<211> 1563

<212> DNA

<213> Unknown

<220><223>
<400> 8
atggcgattt
ggcggagagt
tctggttceg

attgattccg

gaaattaggg
gccgagacta
ccactcagct
gtagttctta
ttgatcagaa
tgttgtctct

cagaaatgca

gttttgtatc
ttgatgctcc
gacataagaa
agcttgaaga
ccacgttctc

ttcactggat

tgtatatgtg
agaacttgtt
tgatgagccc
tatgtctaag
ttgcattgct
ggttcctcta

aaacatggtg

ctaccatgac

Camelina sativa

tggattctgg
ttgtggatct
ataatccacc

ttgttaacga

aaaccggtgg
cgtatgcgta
ccgacgcaat
ttgctgtaaa
cggatttctg
ccctttcaat

tttctgaacc

cagtttacgt
tcacttgcat
ctctagccaa
gcttggceata
catgtatacg

tcatgggatt

aggeggeggc
tcgtcgacgg
gtctgttgat

tgacgctcag

tggtggaaga
tcgaccgtcg
cttcaaacag
cagtagactc
gtttagttca
ctttectttg

tgttgtcatc

caccctaagg
tgtgtggcta
ttcagctgat
ttttatggtt
gaagggttgg

tataatagaa

tggctttgca
cagtttggtg
gtgcacaaat
aatgctgctg
gttcectgee
tccattgtca

ttttggttca

tggatgaaca

gttagcaccg
aaatcgagat
gttggagctc

gggacgactg

ggcgeeggcg
gttcetgetce
agccatgcecg
atcatcgaaa
agatcgttgc
gctgecttta

attcttcata

tgtgattctg
aagttggttt
aaggccaatc
gctcccacat
gtggctcegtce

caatatataa

tgttctattg
atcgtgagtt
ggatggttcg
tattaattgc
acaagttcaa
ctaacttcct

cattttgtat

ggcacaggga

cgacggcegac
cggattccaa
ccgecgacgt

ccaatttggc

gagaaggagg
atcggagagc
gattattcaa
atctgatgaa
gggattggcece
ccgtcgagaa

ttattatcac

ccttettate
cttatgctca
ctgaagtctc
tgtgttatca
aatttgcaaa

atcctattgt

_25_

cttctttcac
ctacaaggat
tcatatatat
tttcctgatt
gttgtgggcet
acaaaagaaa

tctgggtcag

acataactaa

agagaacggt
cggagttctt
tagggatcgg

cggagatacc

aagaggtaac
tagggagagt
cttgtgcgta
gtatggttgg
gcttttcatg
attggttctt

catgacagag

aggtgtcaca
tactaactac
ctactacgtt
gccaagctat
actggtcata

cagaaactca

1140
1200
1260
1320
1380
1440

1500

1560

1560

60
120
180

240

300
360
420
480
540
600

660

720
780
840
900
960

1020
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aagcatcctc

ccaaatttat
ttggcagagc
agtgtgggag
atatacttcc
ttagtctctg
tgggctttta

gaaaggttcg

caaccgatgt
tga

<210> 9

tgaaagggga

atgtgtggcet
ttctetgett
actattggag
cgtgectgeg
ccgtetttca
tagggattat

gctcaacggt

gtgtgcttct

<211> 1563

<212> DNA

<213> Unknown

<220><223>
<400> 9
atggcgattt
ggcggagagt
tgtggttctg

attgattccg

gaaattaggg
gccgagacta
ccactcagct
gtagttctta
ttgatcagaa
tgttgtctat

cagaaatgca

gttttatatc
ttgatgctcc
gacataagaa

agcttgaaga

tcttctatat

ctgcatgttc
cggggatcgt
aatgtggaat
gagcaagata
tgagctatgc
gtttcaggtg

ggggaacatg

ttattaccac

Camelina sativa

tggattctgg
ttgtggatct
ataatccacc

ttgttaacga

aaactggtgg
cgtatacgta
ccgacgcaat
ttgctgttaa
cggatttctg
ccetttegtt

tatctgaacc

cagtttacgt
tcacttgcat
ctctagccaa

gcttggecata

aggeggeggc
tcgtcgacgg
ctctgatgat

tgacgctcag

tggtggaaga
tcgaccgtcg
cttcaaacag
cagtagactc
gtttagttca
ctttectttg

tgttgtcatc

caccctaagc
tgtgtggcta
ttcagctgat

ttttatggtt

gctattgaaa

tactgcttct
gaattctaca
atgcctgttc
ccaaagacac
atcgcagtcc
cctttggtct

atcttctggt

gatctgatga

gtcagcaccg
aaatcgagat
gttggagctc

gggacgactg

g8cgecrggcg
gttcetgete
agccatgccg
atcatcgaaa
agatcgttgc
gctgecttta

tttcttcata

tgtgattctg
aagttggttt
aaggccaatc

gctcccacat

gagtgttgaa

tccacctttg
gagattggtg
ataaatggat
tcgccattat
cttgeecgtct
ttatcacaaa

tcatcttctg

accgcaaagg

cgacggcegac
cggattccaa
ccgecgacgt

ctaatttggc

gagaaggagg
atcggagagc
gattattcaa
acctgatgaa
gggattggcece
ccgtcgagaa

ttattatcac

ccttettatce
cttatgctca
ctgaagtctc

tgtgttatca

_26_

gctttcagtt

gttaaacata
gaatgcaaaa
ggttcgacat
cattgctttc
cttcaagtta
ctatctacaa

catattcgga

atcaatgtca

ggagaacggt
cggagttctt
tagggatcgg

cggggataac

gagaggaaac
tagggagagt
cttgtgtgta
gtatggttgg
gcttttcatg
attggtactt

catgacagag

aggtgtcacg
tactaactac
ctactacgtt

gccaagctat

1080

1140
1200
1260
1320
1380
1440

1500

1560

1563

60
120
180

240

300
360
420
480
540
600

660

720
780
840

900
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ccacgttctc cgtgtatacg gaagggttgg

ttcactggat tcatgggatt tataatagaa

aagcatcctc tgaaagggga tcttctatat

ccaaatttat atgtgtggct ctgcatgttc

ttggcagage ttctctgett cggggatcgt

agtgtgggag attattggag aatgtggaat

atatacttcc cgtgectgeg gagcaagata

ttagtctctg ccgtctttca tgagctatge

tgggctttta tagggattat gtttcaggtg

gaaaggttcg gctcaacggt ggggaacatg

caaccgatgt gtgtgcttct ttattaccac

tga

<210>
<211>
<212>

<213>

10
1563
DNA

Unknown

<220><223> Camelina sativa

<400>

10

atggcgattt tggattctgg aggcggegge

ggcggagagt ttgtggatct tcgtcgacgg

tctggttccg ataatccacc gtctgttgat

attgattccg ttgttaacga tgacgctcag

gaaattaggg aaaccggtgg tggtggaaga

gccgagacta cgtatgegta tcgaccgtceg

ccactcagct ccgacgcaat cttcaaacag

gtagttctta ttgctgtaaa cagtagactc

ttgatcagaa cggatttctg gtttagttca

tgttgtctct ccctttcaat ctttectttg

cagaaatgca tttctgaacc tgttgtcatc

gttttgtatc cagtttacgt caccctaagg

ttgatgctcc tcacttgcat tgtgtggcta

gtggctegtce
caatatataa

gctattgaaa

tactgcttct
gaattctaca
atgcctgttc
ccaaagacac
atcgcagtcc
cctttggtct

atcttctggt

gatctgatga

gttagcaccg
aaatcgagat
gttggagctc

gggacgactg

ggcgeeggcg
gttcetgetce
agccatgccg
atcatcgaaa
agatcgttgc
gctgecttta

attcttcata

tgtgattctg

aagttggttt

aatttgcaaa
atcctattgt

gagtgttgaa

tccacctttg
gagattggtg
ataaatggat
tcgccattat
cttgeegtct
ttatcacaaa

tcatcttctg

accgcaaagg

cgacggcegac
cggattccaa
ccgecgacgt

ccaatttggc

gagaaggagg
atcggagagc
gattattcaa
atctgatgaa
gggattggece
ccgtcgagaa

ttattatcac

ccttettatce

cttatgctca

_27_

actggtcata
cagaaactca

gctttcagtt

gttaaacata
gaatgcaaaa
ggttcgacat
cattgctttc
cttcaagttg
ctatctacaa

catattcgga

atcaatgtca

agagaacggt
cggagttctt
tagggatcgg

cggagatacc

aagaggtaac
tagggagagt
cttgtgcgta
gtatggttgg
gcttttcatg
attggttctt

catgacagag

aggtgtcaca

tactaactac

960
1020

1080

1140
1200
1260
1320
1380
1440

1500

1560

1563

60
120
180

240

300
360
420
480
540
600

660

720

780
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gacataagaa
agcttgaaga
ccacgttctc
ttcactggat

aagcatcctc

ccaaatttat
ttggcagagce
agtgtgggag
atatacttcc
ttagtctctg
tgggctttta

gaaaggttcg

caaccgatgt

tga

ctctagccaa
gcttggcata
catgtatacg
tcatgggatt

tgaaagggga

atgtgtggcet
ttctetgett
actattggag
cgtgectgeg
ccgtetttca
tagggattat

gctcaacggt

gtgtgcttct

ttcagctgat
ttttatggtt
gaagggttgg
tataatagaa

tcttctatat

ctgcatgttc
cggggatcgt
aatgtggaat
gagcaagata
tgagctatgc
gtttcaggtg

ggggaacatg

ttattaccac

<210>

<211>

<212>

<213>

11
23
RNA

Artificial Sequence

<220><223> sgRNA sequence

<400>

11

tctctcecgeee tceccgatgage tgg

<210>

<211>

<212>

<213>

12
23
RNA

Artificial Sequence

<220><223> sgRNA sequence

<400>

12

ctccgacgca atcttcaaac agg

<210>

<211>

<212>

<213>

13
23
RNA

Artificial Sequence

aaggccaatc
gctcccacat
gtggctegtce
caatatataa

gctattgaaa

tactgcttct
gaattctaca
atgcctgttc
ccaaagacac
atcgcagtcc
cctttggtct

atcttctggt

gatctgatga

ctgaagtctc
tgtgttatca
aatttgcaaa
atcctattgt

gagtgttgaa

tccacctttg
gagattggtg
ataaatggat
tcgccattat
cttgeegtct
ttatcacaaa

tcatcttctg

accgcaaagg

_28_

ctactacgtt
gccaagctat
actggtcata
cagaaactca

gctttcagtt

gttaaacata
gaatgcaaaa
ggttcgacat
cattgctttc
cttcaagtta
ctatctacaa

catattcgga

atcaatgtca

S50l 10-2553290

840
900
960
1020

1080

1140
1200
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1500
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<220><223> sgRNA sequence
<400> 13

atccagttta cgtcacccta agg

<210> 14
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 14

tgctectcac ttgcattgtg tgg

<210> 15
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence

<400> 15

ctgccaatat gtttaacctt tgg

<210> 16
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 16

cgaaccatcc atttatgaac agg

<210> 17
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 17

cttgcgcage aagataccaa agg
<210> 18

<211> 23

_29_

omn
1]
Jm
el

23

23

23

23

23
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<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 18

tgcgatgcat agctgtcaaa agg

<210> 19
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 19

ttgtcgtctc ttcaagctat ggg

<210> 20
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 20

acctactcaa acaaattggt tgg

<210> 21
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 21

tcacaaacta tctacaggaa agg

<210> 22
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 22

ctccgacgca atcttcaaac agg
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<210> 23
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence

<400> 23

tggatacaaa acctctgtca tgg

<210> 24
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 24

caccttaggg tgacgtaaac tgg

<210> 25
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 25

ctgccaatat gtttaacctt tgg

<210> 26
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 26

tggcagagct tctctgettc ggg

<210> 27
<211> 23
<212> RNA

<213> Artificial Sequence

<220><223> sgRNA sequence
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23
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23
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<400> 27

atcgtgaatt ctacaaagat tgg

<210> 28
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 28

tggtggaatg caaaaagtgt ggg

<210> 29
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 29

cgaaccatcc atttatgaac agg

<210> 30
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 30

catgaaagac tgcagagact agg

<210> 31
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence

<400> 31

tgcgatgcat agctgtcaaa agg

<210> 32
<211> 23
<212> RNA
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<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 32

aggcacctac tcaaacaaat tgg

<210> 33
211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 33

cttcatcaca aactatctac agg

<210> 34
211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 34

tcacaaacta tctacaggaa agg

<210> 35
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 35

aactatctac aggaaaggtt tgg

<210> 36
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence

<400> 36

tgctggegtt actacggtga cgg

<210> 37
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<211> 23

<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 37

gttactacgg tgacggagaa cgg

<210> 38
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 38

actacggtga cggagaacgg tgg

<210> 39
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence

<400> 39

acggtgacgg agaacggtgg cgg

<210> 40
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 40

atcttgatag gcttcgtcga cgg

<210> 41
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 41

tcgagatcgg attcttctaa cgg
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<210> 42
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 42

tctaacggac ttcttctcte tgg

<210> 43
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 43

ttccgataat aattctectt cgg

<210> 44
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 44

aattctcctt cggatgatgt tgg

<210> 45
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 45

atccgaagga gaattattat cgg

<210> 46
<211> 23
<212> RNA

<213> Artificial Sequence

<220><223> sgRNA sequence
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<400> 46

ctccegecga cgttagggat cgg

<210> 47
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence

<400> 47

atccgatccc taacgtcgge ggg

<210> 43
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 48

atcaatccga tccctaacgt cgg

<210> 49
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 49

ttggccggag ataataacgg tgg

<210> 50
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 50

gccaccaccg ttattatctce cgg

<210> 51
<211> 23
<212> RNA
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<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 51

gttactacgg tgacggagaa cgg

<210> 52
211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 52

acggtgacgg agaacggtgg cgg

<210> 53
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 53

atcttgatag gcttcgtcga cgg

<210> 54
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 54

tctaacggac ttcttctcte tgg

<210> 55
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence

<400> 55

ttccgataat aattctcctt cgg

<210> 56
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<211> 23

<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 56

atccgaagga gaattattat cgg

<210> 57
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 57

atcaatccga tccctaacgt cgg

<210> 58
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 58

gttgttaacg atgacgctca ggg

<210> 39
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 59

cgctcaggga acagccaatt tgg

<210> 60
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence

<400> 60
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cagggaacag ccaatttggc cgg

<210> 61
<211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 61

gataataacg gtggtggaag agg

<210> 62
211> 23
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA sequence
<400> 62

aataacggtg gtggaagagg cgg

<210> 63
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer

<400> 63

attgtctctc gccctecgat gage

<210> 64
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 64

attgctccga cgcaatcttc aaac

<210> 65
<211> 24
<212> RNA

<213> Artificial Sequence
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<220><223> sgRNA primer
<400> 65

attgctccga cgcaatcttc aaac

<210> 66
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 66

attgatccag tttacgtcac ccta

<210> 67
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 67

attgtgctcc tcacttgcat tgtg

<210> 68
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 68

attgtggata caaaacctct gtca

<210> 69
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 69

attgcacctt agggtgacgt aaac
<210> 70

<211> 24
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<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 70

attgctgcca atatgtttaa cctt

<210> 71
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 71

attgctgcca atatgtttaa cctt

<210> 72
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 72

attgtggcag agcttctctg ctte

<210> 73
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 73

attgatcgtg aattctacaa agat

<210> 74
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 74

attgcgaacc atccatttat gaac

24
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<210> 75
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 75

attgcttgcg cagcaagata ccaa

<210> 76
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 76

attgtgcgat gcatagctgt caaa

<210> 77
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 77

attgttgtcg tctcttcaag ctat

<210> 78
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 78

attgtggtgg aatgcaaaaa gtgt

<210> 79
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer

<400> 79
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attgcgaacc atccatttat gaac

<210> 80
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 80

attgcatgaa agactgcaga gact

<210> 81
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 81

attgtgcgat gcatagctgt caaa

<210> 82
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 32

attgacctac tcaaacaaat tggt

<210> 83
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 33

attgtcacaa actatctaca ggaa

<210> 84
<211> 24
<212> RNA

<213> Artificial Sequence
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<220><223> sgRNA primer
<400> 84

attgaggcac ctactcaaac aaat

<210> 85
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 85

attgcttcat cacaaactat ctac

<210> 86
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 86

attgtcacaa actatctaca ggaa

<210> 87
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 87

attgaactat ctacaggaaa ggtt

<210> 88
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 38

attgtgctgg cgttactacg gtga

<210> 89
<211> 24
<212> RNA
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<213> Artificial Sequence
<220><223> sgRNA primer
<400> 89

aaacttctcc gtcaccgtag taac

<210> 90
211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 90

attgactacg gtgacggaga acgg

<210> 91
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 91

attgacggtg acggagaacg gtgg

<210> 92
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 92

attgatcttg ataggcttcg tcga

<210> 93
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 93

attgtcgaga tcggattctt ctaa

<210> 94

_45_

oin
1]
Jm
el

24

24

24

24

24

10-2553290



<211> 24

<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 94

attgtctaac ggacttcttc tcte

<210> 95
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 95

attgttccga taataattct cctt

<210> 96
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 96

attgaattct ccttcggatg atgt

<210> 97
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 97

attgatccga aggagaatta ttat

<210> 98
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer

<400> 98
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attgctcccg ccgacgttag ggat

<210> 99
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 99

attgatccga tccctaacgt cggce

<210> 100
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 100

attgatcaat ccgatcccta acgt

<210> 101
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer

<400> 101

attgttggcc ggagataata acgg

<210> 102
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 102

attggccacc accgttatta tctc

<210> 103
<211> 24
<212> RNA

<213> Artificial Sequence
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<220><223> sgRNA primer
<400> 103

attggttact acggtgacgg agaa

<210> 104
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 104

attgacggtg acggagaacg gtgg

<210> 105
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 105

attgatcttg ataggcttcg tcga

<210> 106
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 106

attgtctaac ggacttcttc tcte

<210> 107
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 107

attgttccga taataattct cctt
<210> 108

<211> 24
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<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 108

attgatccga aggagaatta ttat

<210> 109
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer

<400> 109

attgatcaat ccgatcccta acgt

<210> 110
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 110

attggttgtt aacgatgacg ctca

<210> 111
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 111

attgcgctca gggaacagcc aatt

<210> 112
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 112

attgcaggga acagccaatt tggc
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<210> 113
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 113

attggataat aacggtggtg gaag

<210> 114
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 114

attgaataac ggtggtggaa gagg

<210> 115
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 115

aaacgctcat cggagggcga gaga

<210> 116
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 116

aaacgtttga agattgcgtc ggag

<210> 117
<211> 24
<212> RNA

<213> Artificial Sequence

<220><223> sgRNA primer
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<400> 117

aaacgtttga agattgcgtc ggag

<210> 118
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 118

aaactagggt gacgtaaact ggat

<210> 119
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 119

aaaccacaat gcaagtgagg agca

<210> 120
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 120

aaactgacag aggttttgta tcca

<210> 121
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 121

aaacgtttac gtcaccctaa ggtg

<210> 122
<211> 24
<212> RNA
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<213> Artificial Sequence
<220><223> sgRNA primer
<400> 122

aaacaaggtt aaacatattg gcag

<210> 123
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 123

aaacaaggtt aaacatattg gcag

<210> 124
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 124

aaacgaagca gagaagctct gcca

<210> 125
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer

<400> 125

aaacatcttt gtagaattca cgat

<210> 126
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 126

aaacgttcat aaatggatgg ttcg

<210> 127
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<211> 24

<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 127

aaacttggta tcttgctgcg caag

<210> 128
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 128

aaactttgac agctatgcat cgca

<210> 129
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 129

aaacatagct tgaagagacg acaa

<210> 130
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 130

aaacacactt tttgcattcc acca

<210> 131
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer

<400> 131
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aaacgttcat aaatggatgg ttcg

<210> 132
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 132

aaacagtctc tgcagtcttt catg

<210> 133
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer

<400> 133

aaactttgac agctatgcat cgca

<210> 134
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 134

aaacaccaat ttgtttgagt aggt

<210> 135
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 135

aaacttcctg tagatagttt gtga

<210> 136
<211> 24
<212> RNA

<213> Artificial Sequence
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<220><223> sgRNA primer
<400> 136

aaacatttgt ttgagtaggt gcct

<210> 137
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 137

aaacgtagat agtttgtgat gaag

<210> 138
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 138

aaacttcctg tagatagttt gtga

<210> 139
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 139

aaacaacctt tcctgtagat agtt

<210> 140
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 140

aaactcaccg tagtaacgcc agca

<210> 141
<211> 24
<212> RNA
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<213> Artificial Sequence
<220><223> sgRNA primer

<400> 141

aaacttctcc gtcaccgtag taac

<210> 142
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 142

aaacccgttc tccgtcaccg tagt

<210> 143
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 143

aaacccaccg ttctcegtca cecgt

<210> 144
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 144

aaactcgacg aagcctatca agat

<210> 145
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 145

aaacttagaa gaatccgatc tcga

<210> 146
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<211> 24

<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 146

aaacgagaga agaagtccgt taga

<210> 147
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 147

aaacaaggag aattattatc ggaa

<210> 148
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 148

aaacacatca tccgaaggag aatt

<210> 149
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer

<400> 149

aaacataata attctccttc ggat

<210> 150
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer

<400> 150
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aaacatccct aacgtcggcg ggag

<210> 151
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 151

aaacgccgac gttagggatc ggat

<210> 152
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 152

aaacacgtta gggatcggat tgat

<210> 153
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 153

aaacccgtta ttatctccgg ccaa

<210> 154
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 154

aaacgagata ataacggtgg tggc

<210> 155
<211> 24
<212> RNA

<213> Artificial Sequence

oin
1]
Jm
el

24

24

24

24

24
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<220><223> sgRNA primer
<400> 155

aaacttctcc gtcaccgtag taac

<210> 156
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 156

aaacccaccg ttctcegtca cecgt

<210> 157
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer

<400> 157

aaactcgacg aagcctatca agat

<210> 158
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 158

aaacgagaga agaagtccgt taga

<210> 159
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 159

aaacaaggag aattattatc ggaa
<210> 160

<211> 24

omn
1]
Jm
el

24

24

24

24

24
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<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 160

aaacataata attctccttc ggat

<210> 161
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 161

aaacacgtta gggatcggat tgat

<210> 162
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 162

aaactgagcg tcatcgttaa caac

<210> 163
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 163

aaacaattgg ctgttccctg agceg

<210> 164
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 164

aaacgccaaa ttggectgttc cctg

oin
1]
Jm
el

24

24

24

24

24
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<210> 165
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer

<400> 165

aaaccttcca ccaccgttat tatc

<210> 166
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 166

aaaccctctt ccaccaccgt tatt

<210> 167
<211> 20
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 167

ccgacgcetgt ttcgtcaaac

<210> 168
<211> 22
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 168

ttcgatgatg agtctactgt tt

<210> 169
<211> 21
<212> RNA

<213> Artificial Sequence

<220><223> sgRNA primer

24

24

20

22

_61_
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<400> 169

tgctcaaggt tgtcatcttt ¢

<210> 170
<211> 20
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 170

caggattggc ctaaagttca

<210> 171
<211> 20
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 171

cctttggtat gctgtgatcce

<210> 172
<211> 24
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer
<400> 172

aagacagtga atacatgaat ttgg

<210> 173
<211> 21
<212> RNA

<213> Artificial Sequence
<220><223> sgRNA primer

<400> 173

ctggagaatg tggaatatgg t

<210> 174
<211> 20
<212> RNA

oin
1]
Jm
el

21

20

20

24

21
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<213>

Artificial Sequence

<220><223> sgRNA primer

<400>
cccat
<210>
<211>
<212>
<213>
<400>
Met A
1

Gly G

Ser A

Pro S

Ser V

65

Asn A

Gly A

Ala |

Lys G
1

Ala V

145

Leu I

Pro L

174
tccaa aacagatcac
175
520
PRT
Arabidopsis thaliana

175

la Tle Leu Asp Ser Ala Gly Val Thr Thr Val Thr Glu Asn Gly

5 10

ly Glu Phe Val Asp Leu Asp Arg Leu Arg

20 25
sp Ser Ser Asn Gly Leu Leu Leu Ser Gly
35 40
er Asp Asp Val Gly Ala Pro Ala Asp Val
50 95
al Val Asn Asp Asp Ala Gln Gly Thr Ala

70 75

15

Arg Arg Lys Ser

30
Ser Asp Asn Asn
45
Arg Asp Arg Ile
60

Asn Leu Ala Gly

Arg

Ser

Asp

Asp

80

sn Gly Gly Gly Asp Asn Asn Gly Gly Gly Arg Gly Gly Gly Glu

85 90

rg Gly Asn Ala Asp Ala Thr Phe Thr Tyr
100 105
1s Arg Arg Ala Arg Glu Ser Pro Leu Ser
115 120

In Ser His Ala Gly Leu Phe Asn Leu Cys

30 135

al Asn Ser Arg Leu Ile Ile Glu Asn Leu
150 155

le Arg Thr Asp Phe Trp Phe Ser Ser Arg

165 170

eu Phe Met Cys Cys Ile Ser Leu Ser Ile

95

Arg Pro Ser Val
110
Ser Asp Ala Ile
125
Val Val Val Leu
140

Met Lys Tyr Gly

Ser Leu Arg Asp

175

Phe Pro Leu Ala

_63_

Pro

Phe

Ile

Trp

160

Trp

Ala

20
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Phe

Val

Val

225

Leu

His

Asn

Met

Cys

305

Phe

Val

Met

Leu

385

Ser

Met

Thr

Thr

210

Tyr

Met

Thr

Pro

Val

290

Thr

Arg

Arg

Phe

370

Cys

Val

Val

Leu

180
Val Glu
195

Phe Leu

Val Thr

Leu Leu

Ser Tyr

260
Glu Val
275

Ala Pro

Arg Lys

Gly Phe

Asn Ser

340
Val Leu
355

Tyr Cys

Phe Gly

Gly Asp

Arg His

420

Ala Tle

Lys

His

Leu

Thr

245

Asp

Ser

Thr

Met

325

Lys

Lys

Phe

Asp

Tyr

405

Ile

Ile

Leu Val

Cys Ile

Ile Arg

Tyr Tyr

Leu Cys

295

Trp Val

310

Gly Phe

His Pro

Leu Ser

Phe His

375

Arg Glu

390

Trp Arg

Tyr Phe

Ile Ala

Leu

200

Asp

Val

Ser

Val

280

Tyr

Leu

Val

360

Leu

Phe

Met

Pro

Phe

185

Thr

Ser

Trp

Leu

265

Ser

Arg

Lys
345

Pro

Trp

Tyr

Trp

Cys

425

Leu

Lys Tyr

Met Thr

Ala Phe

235

Leu Lys
250

Ala Asn

Leu Lys

Pro Ser

Gln Phe

315
Glu Gln
330

Gly Asp

Asn Leu

Leu Asn

Lys Asp

395
Asn Met
410

Leu Arg

Val Ser

220

Leu

Leu

Ser

Tyr

300

Tyr

Leu

Tyr

380

Trp

Pro

Ser

Ala

Ser
205

Val

Ser

Val

Leu
285

Pro

Lys

Leu

Val

365

Leu

Trp

Val

Lys

Val

190

Leu

Ser

Asp

270

Arg

Leu

Asn

Tyr

350

Trp

Asn

His

Ile

430

Phe

_64_

Pro

Tyr

Val

Tyr

255

Lys

Tyr

Ser

Val

Pro

335

Leu

Lys
415

Pro

His

Val

Pro

Thr

240

Phe

Cys

Leu

Lys

400

Trp

Lys

Glu
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435 440

445

Leu Cys Ile Ala Val Pro Cys Arg Leu Phe Lys Leu Trp Ala Phe

450 455 460
Gly Ile Met Phe Gln Val Pro Leu Val Phe Ile Thr

465 470 475

Asn Tyr

Leu

Glu Arg Phe Gly Ser Thr Val Gly Asn Met Ile Phe Trp Phe Ile

485 490
Cys Ile Phe Gly Gln Pro Met Cys Val Leu Leu Tyr
500 505

Met Asn Arg Lys Gly Ser Met Ser

515 520
<210> 176
<211> 520
<212> PRT

<213> Arabidopsis thaliana

<400> 176

Tyr His

510

495

Asp

Met Ala Ile Leu Asp Ser Ala Gly Val Thr Thr Val Thr Glu Asn

1 5 10

15

Gly Gly Glu Phe Val Asp Leu Asp Arg Leu Arg Arg Arg Lys Ser

20 25

30

Ser Asp Ser Ser Asn Gly Leu Leu Leu Ser Gly Ser Asp Asn Asn

35 40

45

Pro Ser Asp Asp Val Gly Ala Pro Ala Asp Val Arg Asp Arg lle

50 55 60

Ser Val Val Asn Asp Asp Ala Gln Gly Thr A

o

65 70 75

Leu

480

Phe

Leu

Arg

Ser

Asp

Asn Leu Ala Gly Asp

80

Asn Asn Gly Gly Gly Asp Asn Asn Gly Gly Gly Arg Gly Gly Gly Glu

85 90

95

Gly Arg Gly Asn Ala Asp Ala Thr Phe Thr Tyr Arg Pro Ser Val Pro

100 105

110

Ala His Arg Arg Ala Arg Glu Ser Pro Leu Ser Phe Asp Ala Ile Phe

_65_
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Lys

145

Leu

Pro

Phe

Val

Val

225

Leu

His

Asn

Met

Cys

305

Phe

Val

Glu

130

Val

Leu

Thr

210

Tyr

Met

Thr

Pro

Val
290

Thr

Arg

Arg

115

Ser

Asn

Arg

Phe

Val

195

Phe

Val

Leu

Ser

Arg

Asn

Val

355

His

Ser

Thr

Met

180

Leu

Thr

Leu

Tyr

260

Val

Pro

Lys

Phe

Ser

340

Leu

Ala Gly Leu

Arg

Asp

165

Cys

Lys

His

Leu

Thr

245

Asp

Ser

Thr

Met
325

Lys

Lys

Leu

150

Phe

Cys

Leu

Arg
230

Cys

Tyr

Leu

Trp

310

Gly

His

Leu

135

Trp

Val

215

Cys

Arg

Tyr

Cys

295

Val

Phe

Pro

Ser

120

Phe

Phe

Ser

Leu

200

Asp

Val

Ser

Val
280

Tyr

Leu

Val
360

Asn

Ser

Leu

185

Thr

Ser

Trp

Leu

265

Ser

Arg

Lys

345

Pro

Leu Cys

Asn Leu

155
Ser Arg
170

Ser Ile

Lys Tyr

Met Thr

Ala Phe

235
Leu Lys
250

Ala Asn

Leu Lys

Pro Ser

GIn Phe

315
Glu Gln
330

Gly Asp

Asn Leu

Val

140

Met

Ser

Phe

220

Leu

Leu

Ser

Tyr

300

Tyr

Leu

Tyr

125

Val

Lys

Leu

Pro

Ser

205

Val

Ser

Val

Leu
285

Pro

Lys

Leu

Val Leu

Tyr Gly

Arg Asp

175

Leu Ala

190

Glu Pro

Leu Tyr

Gly Val

Ser Tyr

255

Asp Lys

270

Ala Tyr

Arg Ser

Leu Val

Asn Pro

335

Tyr Ala

350

Trp
160

Trp

Val

Pro

Thr

240

Phe

Val Trp Leu Cys

365

_66_
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Met Phe Tyr Cys Phe Phe
370

Leu Cys Phe Gly Asp Arg

385 390

Ser Val Gly Asp Tyr Trp

405

Met Val Arg His Ile Tyr
420
Thr Leu Ala Ile Ile Ile
435
Leu Cys Ile Ala Val Pro
450
Gly Ile Met Phe GIn Val
465 470

Glu Arg Phe Gly Ser Thr

485
Cys Ile Phe Gly Gln Pro
500
Met Asn Arg Lys Gly Ser
515
<210> 177
<211> 520
<212> PRT
<213>

<400> 177

His Leu
375

Glu Phe

Arg Met

Phe Pro

Ala Phe

440
Cys Arg
455

Pro Leu

Val Gly

Met Cys

Met Ser

520

Arabidopsis thaliana

Trp

Tyr

Trp

Cys

425

Leu

Leu

Val

Asn

Val

505

Met Ala Ile Leu Asp Ser Ala Gly Val

1 5

Gly Gly Glu Phe Val Asp

20

Leu Asp

Arg

25

Ser Asp Ser Ser Asn Gly Leu Leu Leu

35

40

Leu

Lys

Asn

410

Leu

Val

Phe

Phe

Met

490

Leu

Thr
10

Leu

Ser

Pro Ser Asp Asp Val Gly Ala Pro Ala Asp

Asn Ile Leu Ala Glu Leu
380

Asp Trp Trp Asn Ala Lys

395 400

Met Pro Val His Lys Trp

415

Arg Ser Lys Ile Pro Lys
430
Ser Ala Val Phe His Glu
445
Lys Leu Trp Ala Phe Leu
460
Ile Thr Asn Tyr Leu Gln
475 480

Ile Phe Trp Phe Ile Phe

495
Leu Tyr Tyr His Asp Leu

510

Thr Val Thr Glu Asn Gly
15

Arg Arg Arg Lys Ser Arg

30
Gly Ser Asp Asn Asn Ser
45

Val Arg Asp Arg Ile Asp

_67_
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50
Ser Val
65

Asn Asn

Gly Arg

Ala His

Lys Gln

130
Ala Val
145

Leu Ile

Pro Leu

Phe Thr

Val Ile

210

Val Tyr

225

Leu Met

His Thr

Asn Pro

Met Val
290

Val

Gly

Arg

115

Ser

Asn

Arg

Phe

Val

195

Phe

Val

Leu

Ser

275

Ala

Asn Asp

Gly Gly

85

Asn Ala
100

Arg Ala

His Ala

Ser Arg

Thr Asp

165
Met Cys
180

Glu Lys

Leu His

Thr Leu

Leu Thr

245
Tyr Asp
260

Val Ser

Pro Thr

55
Asp Ala
70

Asp Asn

Asp Ala

Arg Glu

Gly Leu

135

Leu Ile

150

Phe Trp

Cys Ile

Leu Val

215

Arg Cys

230

Cys Ile

Ile Arg

Tyr Tyr

Leu Cys

295

Gln Gly Thr

Asn Gly Gly

90

Thr Phe Thr
105

Ser Pro Leu

120

Phe Asn Leu

Ile Glu Asn

Phe Ser Ser

170
Ser Leu Ser
185
Leu Gln Lys
200

Ile Thr Met

Asp Ser Ala

Val Trp Leu
250
Ser Leu Ala
265
Val Ser Leu
280

Tyr Gln Pro

60

Ala Asn Leu Ala Gly Asp

75

80

Gly Arg Gly Gly Gly Glu

Tyr

Arg

Cys

Leu

155

Arg

Tyr

Thr

Phe

235

Lys

Asn

Lys

Ser

Arg

Leu

Val

140

Met

Ser

Phe

220

Leu

Leu

Ser

Tyr

300

95

Pro Ser Val
110

Asp Ala Ile

125

Val Val Leu

Lys Tyr Gly

Leu Arg Asp

175
Pro Leu Ala
190
Ser Glu Pro
205

Val Leu Tyr

Ser Gly Val

Val Ser Tyr
255
Ala Asp Lys
270
Leu Ala Tyr
285

Pro Arg Ser

_68_

Pro

Phe

Trp
160

Trp

Val

Pro

Thr
240

Phe

Ala
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Cys Ile Arg Lys

305

Phe Thr Gly Phe

Val Arg Asn Ser

340

Glu Arg Val Leu
355

Met Phe Tyr Cys

370

Leu Cys Phe Gly
385

Ser Val Gly Asp

Met Val Arg His

420

Thr Leu Ala Ile
435

Leu Cys Ile Ala

450

Gly Ile Met Phe

Glu Arg Phe Gly

Gly

Met

325

Lys

Lys

Phe

Asp

Tyr

405

Val

Ser

485

Trp

310

Gly

His

Leu

Phe

Arg
390

Trp

Tyr

Pro

Val
470

Thr

Cys Ile Phe Gly Gln Pro

500

Met Asn Arg Lys Gly Ser

515
<210> 178
<211> 520
<212> PRT

Val

Phe

Pro

Ser

His

375

Glu

Arg

Phe

Cys

455

Pro

Val

Met

Met

Ala Arg Gln Phe Ala

315
Ile Ile Glu Gln Tyr
330
Leu Lys Gly Asp Leu
345

Val Pro Asn Leu Tyr
360

Leu Trp Leu Asn Ile

380

Phe Tyr Lys Asp Trp
395
Met Trp Asn Met Pro
410
Pro Cys Leu Arg Ser
425
Phe Leu Val Ser Ala
440

Arg Leu Phe Lys Leu

460
Leu Val Phe Ile Thr
475
Gly Asn Met Ile Phe
490
Cys Val Leu Leu Tyr
505
Ser

520

Lys Leu Val

Ile Asn Pro
335
Leu Tyr Ala
350
Val Trp Leu
365

Leu Ala Glu

Trp Asn Ala

Val His Lys
415
Lys Ile Pro
430
Val Phe His
445

Trp Ala Phe

Asn Tyr Leu

Trp Phe Ile
495
Tyr His Asp

510

_69_

Cys

Leu

Lys
400

Trp

Lys

Leu

Gln
480

Phe

Leu
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<213>

<400>

Met

1

Gly

Ser

Pro

Ser
65

Asn

Lys

145

Leu

Pro

Phe

Val

Val

225

178

Arabidopsis thaliana

Ala Ile Leu Asp Ser Ala Gly Val

Thr

10

Gly Glu Phe Val Asp Leu Asp Arg Leu

Asp Ser
35

Ser Asp

50

Val Val

Asn Gly

Arg Gly

His Arg

115

Gln Ser
130

Val Asn

Ile Arg

Leu Phe

Thr Val

195
Ile Phe
210

Tyr Val

20

Ser

Asp

Asn

40

Val Gly Ala Pro

55

Asp Asp Ala Gln

70

Gly Gly Asp Asn Asn

Asn

100

Ala Asp Ala Thr

Arg Ala Arg Glu Ser

His

Ser

Thr

Met

180

Glu Lys Leu Val

120

Ala Gly Leu Phe

135

Arg Leu Ile Ile

150

Asp Phe Trp Phe

Cys Cys Ile Ser

200

Leu His Ile Ile Ile

215

Thr Pro Arg Cys Asp

230

25

Asn Gly Leu Leu Leu

Gly

Phe
105

Pro

Asn

Glu

Ser

Leu

185

Thr

Ser

Ser

Asp

Thr

Thr

Leu

Leu

Asn

Ser

170

Ser

Leu Gln Lys

Met

Ala

Thr

Arg

Val

Tyr

Ser

Cys

Leu

155

Arg

Tyr

Thr

Phe

235

Val Thr Glu Asn Gly

15

Arg Arg Lys Ser Arg

30

Ser Asp Asn Asn Ser

45

Arg Asp Arg Ile Asp

60

Asn

Leu

Ala Gly Asp

80

Arg Gly Gly Gly Glu

Arg

Ser

Val
140

Met

Ser

Phe

Glu
220

Leu

Pro

Asp

125

Val

Lys

Leu

Pro

Ser

205

Val

Ser

95
Ser Val Pro
110

Ala Ile Phe

Val Leu Ile

Tyr Gly Trp
160
Arg Asp Trp
175
Leu Ala Ala
190

Glu Pro Val

Leu Tyr Pro

Gly Val Thr
240

_70_
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Leu

His

Asn

Met

Cys

305

Phe

Val

Met

Leu

385

Ser

Met

Thr

Leu

Gly

465

Met Leu

Thr Ser

Pro Glu

Val Ala
290

Ile Arg

Thr Gly

Arg Asn

Arg Val

355
Phe Tyr
370

Cys Phe

Val Gly

Val Arg

Leu Ala

435
Cys Ile
450

Ile Met

Leu Thr Cys Ile Val Trp Leu

245
Tyr Asp

260

Val Ser

Pro Thr

Lys Gly

Phe Met

325

Ser Lys

340

Leu Lys

Cys Phe

Gly Asp

Asp Tyr

405

His Ile
420

Ala Val

Phe Gln

Glu Arg Phe Gly Ser

Ile Arg

Tyr Tyr

Leu Cys

295
Trp Val
310

Gly Phe

His Pro

Leu Ser

Phe His

375
Arg Glu
390

Trp Arg

Tyr Phe

Pro Cys

455
Val Pro
470

Thr Val

250
Ser Leu Ala

265

Val Ser Leu
280

Tyr Gln Pro

Ala Arg Gln

Leu Lys Gly

345
Val Pro Asn
360

Leu Trp Leu

Phe Tyr Lys

Met Trp Asn

410

Pro Cys Leu
425

Phe Leu Val

440

Arg Leu Phe

Leu Val Phe

Gly Asn Met

Lys

Asn

Lys

Ser

Phe

315

Asp

Leu

Asn

Asp

395

Met

Arg

Ser

Lys

Ile

475

Ile

Leu

Ala

Ser

Tyr

300

Tyr

Leu

Tyr

380

Trp

Pro

Ser

Leu
460

Thr

Phe

Val Ser

Ala Asp

270

Leu Ala
285

Pro Arg

Lys Leu

Ile Asn

Leu Tyr

350
Val Trp
365

Leu Ala

Trp Asn

Val His

Lys Ile

430
Val Phe
445

Trp Ala

Asn Tyr

Trp Phe
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Tyr
255

Lys

Tyr

Ser

Val

Pro

335

Leu

Lys

415

Pro

His

Phe

Leu

Ile

Ala

Phe

Cys

Leu

Lys

400

Trp

Lys

Leu

Gln
480

Phe
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485 490 495
Cys Ile Phe Gly Gln Pro Met Cys Val Leu Leu Tyr Tyr His Asp Leu
500 505 510

Met Asn Arg Lys Gly Ser Met Ser

515 520
<210> 179
<211> 520
<212> PRT

<213> Arabidopsis thaliana

<400> 179

Met Ala Ile Leu Asp Ser Ala Gly Val Thr Thr Val Thr Glu Asn Gly
1 5 10 15

Gly Gly Glu Phe Val Asp Leu Asp Arg Leu Arg Arg Arg Lys Ser Arg

20 25 30
Ser Asp Ser Ser Asn Gly Leu Leu Leu Ser Gly Ser Asp Asn Asn Ser
35 40 45
Pro Ser Asp Asp Val Gly Ala Pro Ala Asp Val Arg Asp Arg Ile Asp
50 95 60
Ser Val Val Asn Asp Asp Ala Gln Gly Thr Ala Asn Leu Ala Gly Asp
65 70 75 80
Asn Asn Gly Gly Gly Asp Asn Asn Gly Gly Gly Arg Gly Gly Gly Glu

85 90 95

Gly Arg Gly Asn Ala Asp Ala Thr Phe Thr Tyr Arg Pro Ser Val Pro
100 105 110
Ala His Arg Arg Ala Arg Glu Ser Pro Leu Ser Ser Asp Ala Ile Phe
115 120 125
Lys Gln Ser His Ala Gly Leu Phe Asn Leu Cys Val Val Val Leu Ile
130 135 140
Ala Val Asn Ser Arg Leu Ile Ile Glu Asn Leu Met Lys Tyr Gly Trp
145 150 155 160

Leu Ile Arg Thr Asp Phe Trp Phe Ser Ser Arg Ser Leu Arg Asp Trp

165 170 175

_72_



Pro Leu Phe Met Cys

Phe

Val

Val

225

Leu

His

Asn

Met

Cys

305

Phe

Val

Met

Leu
385

Ser

Met

Thr

210

Tyr

Met

Thr

Pro

Val

290

Thr

Arg

Arg

Phe

370

Cys

Val

Val

Val
195

Phe

Val

Leu

Ser

Arg

Asn

Val

355

Tyr

Phe

Gly

Gln

180

Glu

Leu

Thr

Leu

Tyr

260

Val

Pro

Lys

Phe

Ser

340

Leu

Cys

Gly

Asp

His

420

Lys

His

Leu

Thr

245

Asp

Ser

Thr

Met

325

Lys

Lys

Phe

Asp

Tyr

405

Cys Ile

Leu Val

215

Arg Cys

230

Cys Ile

Ile Arg

Tyr Tyr

Leu Cys

295

Trp Val

310

Gly Phe

His Pro

Leu Ser

Phe His

375

Arg Glu
390

Trp Arg

Ser

Leu

200

Asp

Val

Ser

Val

280

Tyr

Leu

Val

360

Leu

Phe

Met

Ile Tyr Phe Pro

Leu

185

Thr

Ser

Trp

Leu

265

Ser

Arg

Lys
345

Pro

Trp

Tyr

Trp

Cys

425

Ser Ile Phe Pro Leu Ala Ala

Lys Tyr

Met Thr

Ala Phe

235

Leu Lys
250

Ala Asn

Leu Lys

Pro Ser

Gln Phe

315
Glu Gln
330

Gly Asp

Asn Leu

Leu Asn

Lys Asp

395
Asn Met
410

Leu Arg

220

Leu

Leu

Ser

Tyr

300

Tyr

Leu

Tyr

380

Trp

Pro

Ser

Ser
205

Val

Ser

Val

Leu
285

Pro

Lys

Leu

Val

365

Leu

Trp

Val

Lys

190

Glu Pro

Leu Tyr

Gly Val

Ser Tyr

255
Asp Lys
270

Ala Tyr

Arg Ser

Leu Val

Asn Pro

335
Tyr Ala
350

Trp Leu

Asn Ala

His Lys
415
Ile Pro

430
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Val

Pro

Thr

240

Phe

Cys

Leu

Lys
400

Cys

Lys
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Thr Leu Ala Ile Ile Ile Ala Phe Leu Val
435 440

Leu Cys Ile Ala Val Pro Cys Arg Leu Phe

450 455
Gly Ile Met Phe Gln Val Pro Leu Val Phe
465 470
Glu Arg Phe Gly Ser Thr Val Gly Asn Met
485 490
Cys Ile Phe Gly Gln Pro Met Cys Val Leu
500 505

Met Asn Arg Lys Gly Ser Met Ser

515 520
<210> 180
<211> 520
<212> PRT

<213> Arabidopsis thaliana

<400> 180

Met Ala Ile Leu Asp Ser Ala Gly Val Thr
1 5 10

Gly Gly Glu Phe Val Asp Leu Asp Arg Leu

20 25
Ser Asp Ser Ser Asn Gly Leu Leu Leu Ser
35 40

Pro Ser Asp Asp Val Gly Ala Pro Ala Asp

50 55
Ser Val Val Asn Asp Asp Ala Gln Gly Thr
65 70
Asn Asn Gly Gly Gly Asp Asn Asn Gly Gly
85 90
Gly Arg Gly Asn Ala Asp Ala Thr Phe Thr
100 105

Ala His Arg Arg Ala Arg Glu Ser Pro Leu

Ser

Lys

Ile
475

Ile

Leu

Thr

Arg

Val

Tyr

Ser

Ala Val Phe His Glu
445

Leu Trp Ala Phe Leu

460
Thr Asn Tyr Leu Gln
480
Phe Trp Phe Ile Phe
495
Tyr Tyr His Asp Leu

510

Val Thr Glu Asn Gly
15
Arg Arg Lys Ser Arg
30
Ser Asp Asn Asn Ser
45

Arg Asp Arg Ile Asp

60
Asn Leu Ala Gly Asp
80
Arg Gly Gly Gly Glu
95
Arg Pro Ser Val Pro
110

Ser Asp Ala Ile Phe

_74_
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Lys

145

Leu

Pro

Phe

Val

Val

225

Leu

His

Asn

Met

Cys

305

Phe

Val

Glu

130

Val

Leu

Thr

210

Tyr

Met

Thr

Pro

Val
290

Thr

Arg

Arg

115

Ser

Asn

Arg

Phe

Val

195

Phe

Val

Leu

Ser

Arg

Asn

Val

355

His

Ser

Thr

Met

180

Leu

Thr

Leu

Tyr

260

Val

Pro

Lys

Phe

Ser

340

Leu

Ala Gly Leu

Arg

Asp

165

Cys

Lys

His

Leu

Thr

245

Asp

Ser

Thr

Met
325

Lys

Lys

Leu

150

Phe

Cys

Leu

Arg
230

Cys

Tyr

Leu

Trp

310

Gly

His

Leu

135

Trp

Val

215

Cys

Arg

Tyr

Cys

295

Val

Phe

Pro

Ser

120

Phe

Phe

Ser

Leu

200

Asp

Val

Ser

Val
280

Tyr

Leu

Val
360

Asn

Ser

Leu

185

Thr

Ser

Trp

Leu

265

Ser

Arg

Lys

345

Pro

Leu Cys

Asn Leu

155
Ser Arg
170

Ser Ile

Lys Tyr

Met Thr

Ala Phe

235
Leu Lys
250

Ala Asn

Leu Lys

Pro Ser

GIn Phe

315
Glu Gln
330

Gly Asp

Asn Leu

Val

140

Met

Ser

Phe

220

Leu

Leu

Ser

Tyr

300

Tyr

Leu

Tyr

125

Val

Lys

Leu

Pro

Ser

205

Val

Ser

Val

Leu
285

Pro

Lys

Leu

Val Leu

Tyr Gly

Arg Asp

175

Leu Ala

190

Glu Pro

Leu Tyr

Gly Val

Ser Tyr

255

Asp Lys

270

Ala Tyr

Arg Ser

Leu Val

Asn Pro

335

Tyr Ala

350

Trp
160

Trp

Val

Pro

Thr

240

Phe

Val Trp Leu Cys

365
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Met Phe Tyr Cys Phe Phe His Leu
370 375

Leu Cys Phe Gly Asp Arg Glu Phe

385 390

Ser Val Gly Asp Tyr Trp Arg Met

405

Met Ile Arg His Ile Tyr Phe Pro
420

Thr Leu Ala Ile Ile Ile Ala Phe
435 440

Leu Cys Ile Ala Val Pro Cys Arg

450 455
Gly Ile Met Phe Gln Val Pro Leu
465 470

Glu Arg Phe Gly Ser Thr Val Gly

485
Cys Ile Phe Gly GIn Pro Met Cys
500

Met Asn Arg Lys Gly Ser Met Ser

515 520
<210> 181
<211> 520
<212> PRT

<213> Unknown
<220><223> Camelina sativa

<400> 181

Trp

Tyr

Trp

Cys

425

Leu

Leu

Val

Asn

Val

505

Leu Asn Ile Leu Ala Glu
380
Lys Asp Trp Trp Asn Ala
395
Asn Met Pro Val His Lys

410 415

Leu Arg Ser Lys Ile Pro
430
Val Ser Ala Val Phe His
445
Phe Lys Leu Trp Ala Phe
460
Phe Ile Thr Asn Tyr Leu
475

Met Ile Phe Trp Phe Ile

490 495
Leu Leu Tyr Tyr His Asp

510

Met Ala Ile Leu Asp Ser Gly Gly Gly Gly Val Ser Thr Ala Thr

1 5

Thr Glu Asn Gly Gly Gly Glu Phe

20
Arg Ser Asp Ser Asn Gly Val Leu

35 40

Val

25

Ser

10 15

Asp Leu Arg Arg Arg Lys

30
Gly Ser Asp Asn Pro Pro

45

_76_

Leu

Lys
400

Trp

Lys

Leu

480

Phe

Leu

Ser

Ser
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Val

Val

65

Lys

145

Leu

Pro

Phe

Val

Val

225

Leu

His

Asn

Met

Asp Val Gly Ala Pro Ala Asp Val

50

Asn

Arg

His

130

Val

Leu

Thr

210

Tyr

Met

Thr

Pro

Val
290

55

Asp Asp Ala Gln Gly Thr Thr

Arg Glu

Gly Asn

100
Arg Arg
115

Ser His

Asn Ser

Arg Thr

Phe Met

180
Val Glu
195

Ile Leu

Val Thr

Leu Leu

Asn Tyr

260
Glu Val
275

Ala Pro

70

Thr Gly Gly Gly Gly

85

Arg Leu
150

Asp Phe

165

Cys Cys

Lys Leu

His Ile

Leu Arg

230

Thr Cys

245

Asp Ile

Ser Tyr

Thr Leu

Thr

Glu

Trp

Leu

Val

215

Cys

Arg

Tyr

Cys

295

Thr

Ser

120

Phe

Phe

Ser

Leu

200

Asp

Val

Thr

Val
280

Tyr
105

Pro

Asn

Ser

Leu

185

Thr

Ser

Trp

Leu
265

Ser

Arg Asp Arg

60

Ala Asn Leu

75

Arg Gly Gly

90

Thr

Leu

Leu

Asn

Ser

170

Ser

Lys

Met

Leu

250

Leu

Tyr Gln Pro

Tyr

Ser

Cys

Leu

155

Arg

Phe

Cys

Thr

Phe

235

Lys

Asn

Lys

Ser

Arg

Ser

Val

140

Met

Ser

Phe

220

Leu

Leu

Ser

Ser

Tyr

300

Ile

Ala

Gly

Pro

Asp

125

Val

Lys

Leu

Pro

Ser

205

Val

Ser

Val

Leu
285

Pro

Asp Ser

Gly Asp

Gly Glu

95

Ser Val

110

Val Leu

Tyr Gly

Arg Asp

175
Leu Ala
190

Glu Pro

Leu Tyr

Gly Val

Ser Tyr

255
Asp Lys
270

Ala Tyr

Arg Ser
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Val

Thr

80

Pro

Phe

Trp
160

Trp

Val

Pro

Thr
240

Phe

Pro
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Cys Ile Arg Lys

305

Phe Thr Gly Phe

Val Arg Asn Ser

340

Glu Arg Val Leu
355

Met Phe Tyr Cys

370

Leu Cys Phe Gly
385

Ser Val Gly Asp

Met Val Arg His

420

Thr Leu Ala Ile
435

Leu Cys Ile Ala

450

Gly Ile Met Phe

Glu Arg Phe Gly

Gly

Met

325

Lys

Lys

Phe

Asp

Tyr

405

Val

Ser

485

Trp Val

310

Gly Phe

His Pro

Leu Ser

Phe His

375

Arg Glu
390

Trp Arg

Tyr Phe

Pro Cys

455
Val Pro
470

Thr Val

Cys Ile Phe Gly Gln Pro Met

500

Met Asn Arg Lys Gly Ser Met

515
<210> 182
<211> 520
<212> PRT

Ala Arg Gln Phe Ala Lys Leu Val

[le Ile Glu
330
Leu Lys Gly
345
Val Pro Asn
360

Leu Trp Leu

Phe Tyr Arg

Met Trp Asn
410
Pro Cys Leu
425
Phe Leu Val
440

Arg Leu Phe

Leu Val Phe

Gly Asn Met
490
Cys Val Leu
505
Ser

520

315

Gln Tyr

Asp Leu

Leu Tyr

Asn Ile

380

Asp Trp

395

Met Pro

Arg Ser

Ser Ala

Lys Leu

460
Ile Thr
475

Ile Phe

Leu Tyr

Ile Asn Pro
335
Leu Tyr Ala
350
Val Trp Leu
365

Leu Ala Glu

Trp Asn Ala

Val His Lys
415
Lys Ile Pro
430
Val Phe His
445

Trp Ala Phe

Asn Tyr Leu

Trp Phe Ile
495
Tyr His Asp

510

_78_

Cys

Leu

Lys
400

Trp

Lys

480

Phe

Leu
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<213> Unknown
<220><223> Camelina sativa
<400> 182
Met Ala Ile Leu Asp Ser Gly Gly Gly Gly Val Ser Thr Ala Thr Ala
1 5 10 15
Thr Glu Asn Gly Gly Gly Glu Phe Val Asp Leu Arg Arg Arg Lys Ser
20 25 30
Arg Ser Asp Ser Asn Gly Val Leu Cys Gly Ser Asp Asn Pro Pro Ser
35 40 45

Asp Asp Val Gly Ala Pro Ala Asp Val Arg Asp Arg Ile Asp Ser Val

50 55 60
Val Asn Asp Asp Ala Gln Gly Thr Thr Ala Asn Leu Ala Gly Asp Asn
65 70 75 80
Glu Ile Arg Glu Thr Gly Gly Gly Gly Arg Gly Gly Gly Gly Glu Gly
85 90 95
Gly Arg Gly Asn Ala Glu Thr Thr Tyr Thr Tyr Arg Pro Ser Val Pro
100 105 110
Ala His Arg Arg Ala Arg Glu Ser Pro Leu Ser Ser Asp Ala Ile Phe

115 120 125

Lys Gln Ser His Ala Gly Leu Phe Asn Leu Cys Val Val Val Leu Ile
130 135 140
Ala Val Asn Ser Arg Leu Ile Ile Glu Asn Leu Met Lys Tyr Gly Trp
145 150 155 160
Leu Ile Arg Thr Asp Phe Trp Phe Ser Ser Arg Ser Leu Arg Asp Trp
165 170 175
Pro Leu Phe Met Cys Cys Leu Ser Leu Ser Phe Phe Pro Leu Ala Ala
180 185 190

Phe Thr Val Glu Lys Leu Val Leu Gln Lys Cys Ile Ser Glu Pro Val

195 200 205
Val Ile Phe Leu His Ile Ile Ile Thr Met Thr Glu Val Leu Tyr Pro
210 215 220

Val Tyr Val Thr Leu Ser Cys Asp Ser Ala Phe Leu Ser Gly Val Thr
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225

Leu

His

Asn

Met

Cys

305

Phe

Val

Met

Leu

385

Ser

Met

Thr

Leu

Gly

465

Met Leu

Thr Asn

Pro Glu

Val Ala

290

Ile Arg

Thr Gly

Arg Asn

Arg Val

355
Phe Tyr
370

Cys Phe

Val Gly

Val Arg

Leu Ala

Cys Ile

450

Ile Met

Leu Thr
245
Tyr Asp

260

Val Ser

Pro Thr

Lys Gly

Phe Met

325

Ser Lys

340

Leu Lys

Cys Phe

Gly Asp

Asp Tyr

405

His Ile
420

Ala Val

Phe Gln

230

Cys

Tyr

Leu

Trp

310

His

Leu

Phe

Arg

390

Trp

Tyr

Pro

Val

470

Ile

Arg

Tyr

Cys

295

Val

Phe

Pro

Ser

His

375

Arg

Phe

Cys
455

Pro

Val Trp Leu
250
Thr Leu Ala

265

Val Ser Leu
280

Tyr Gln Pro

Ala Arg Gln

330

Leu Lys Gly

345
Val Pro Asn
360

Leu Trp Leu

Phe Tyr Arg

Met Trp Asn

410

Pro Cys Leu
425

Phe Leu Val

440

Arg Leu Phe

Leu Val Phe

235

Lys

Asn

Lys

Ser

Phe

315

Asp

Leu

Asn

Asp

395

Met

Arg

Ser

Lys

Ile

475

Leu

Ser

Ser

Tyr

300

Tyr

Leu

Tyr

380

Trp

Pro

Ser

Leu
460

Thr

Val Ser

Ala Asp

270

Leu Ala
285

Pro Arg

Lys Leu

Ile Asn

Leu Tyr

350
Val Trp
365

Leu Ala

Trp Asn

Val His

Lys Ile

430
Val Phe
445

Trp Ala

Asn Tyr
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Tyr
255

Lys

Tyr

Ser

Val

Pro

335

Leu

Lys

415

Pro

His

Phe

Leu

240

Phe

Pro

Cys

Leu

Lys

400

Trp

Lys

Gln
480
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Glu Arg Phe Gly Ser Thr Val Gly Asn Met Ile Phe Trp Phe Ile Phe

485 490 495
Cys Ile Phe Gly Gln Pro Met Cys Val Leu Leu Tyr Tyr His Asp Leu
500 505 510

Met Asn Arg Lys Gly Ser Met Ser

515 520
<210> 183
<211> 520
<212> PRT

<213> Unknown

<220><223> Camelina sativa

<400> 183

Met Ala Ile Leu Asp Ser Gly Gly Gly Gly Val Ser Thr Ala Thr Ala
1 5 10 15

Thr Glu Asn Gly Gly Gly Glu Phe Val Asp Leu Arg Arg Arg Lys Ser

20 25 30
Arg Ser Asp Ser Asn Gly Val Leu Ser Gly Ser Asp Asn Pro Pro Ser
35 40 45
Val Asp Val Gly Ala Pro Ala Asp Val Arg Asp Arg Ile Asp Ser Val
50 55 60
Val Asn Asp Asp Ala Gln Gly Thr Thr Ala Asn Leu Ala Gly Asp Thr
65 70 75 80
Glu Ile Arg Glu Thr Gly Gly Gly Gly Arg Gly Ala Gly Gly Glu Gly

85 90 95

Gly Arg Gly Asn Ala Glu Thr Thr Tyr Ala Tyr Arg Pro Ser Val Pro
100 105 110
Ala His Arg Arg Ala Arg Glu Ser Pro Leu Ser Ser Asp Ala Ile Phe
115 120 125
Lys Gln Ser His Ala Gly Leu Phe Asn Leu Cys Val Val Val Leu Ile
130 135 140
Ala Val Asn Ser Arg Leu Ile Ile Glu Asn Leu Met Lys Tyr Gly Trp

145 150 155 160
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Leu

Pro

Phe

Val

Val

225

Leu

His

Asn

Met

Cys

305

Phe

Val

Met

Leu
385

Ser

Ile

Leu

Thr

210

Tyr

Met

Thr

Pro

Val

290

Thr

Arg

Arg

Phe

370

Cys

Val

Arg Thr

Phe Met

180
Val Glu
195

Ile Leu

Val Thr

Leu Leu

Asn Tyr

260

Ala Pro

Arg Lys

Gly Phe

Asn Ser

340
Val Leu
355

Tyr Cys

Phe Gly

Gly Asp

Asp

165

Cys

Lys

His

Leu

Thr

245

Asp

Ser

Thr

Met

325

Lys

Lys

Phe

Asp

Tyr

Phe Trp

Cys Leu

Leu Val

215

Arg Cys

230

Cys Ile

Ile Arg

Tyr Tyr

Leu Cys

295

Trp Val

310

Gly Phe

His Pro

Leu Ser

Phe His

375

Arg Glu
390

Trp Arg

Phe

Ser

Leu

200

Asp

Val

Thr

Val

280

Tyr

Leu

Val

360

Leu

Phe

Met

Ser

Leu

185

Thr

Ser

Trp

Leu

265

Ser

Arg

Lys
345

Pro

Trp

Tyr

Trp

Ser Arg

170

Ser Ile

Lys Cys

Met Thr

Ala Phe

235

Leu Lys

250

Ala Asn

Leu Lys

Pro Ser

Gln Phe

Asn Leu

Leu Asn

Arg Asp
395

Asn Met

Ser

Phe

220

Leu

Leu

Ser

Ser

Tyr

300

Tyr

Leu

Tyr

380

Trp

Pro

Leu

Pro

Ser

205

Val

Ser

Val

Leu
285

Pro

Lys

Leu

Val

365

Leu

Trp

Val

Arg Asp

175
Leu Ala
190

Glu Pro

Leu Tyr

Gly Val

Ser Tyr

255
Asp Lys
270

Ala Tyr

Arg Ser

Leu Val

Asn Pro

335
Tyr Ala
350

Trp Leu

Ala Glu

Asn Ala

His Lys
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Trp

Val

Pro

Thr

240

Phe

Pro

Cys

Leu

Lys
400

Trp
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405 410

415

Met Val Arg His Ile Tyr Phe Pro Cys Leu Arg Ser Lys Ile Pro Lys

420 425

430

Thr Leu Ala Ile Ile Ile Ala Phe Leu Val Ser Ala Val Phe

435 440

445

Leu Cys Ile Ala Val Pro Cys Arg Leu Phe Lys Leu Trp Ala

450 455

460

Gly Ile Met Phe Gln Val Pro Leu Val Phe Ile Thr Asn Tyr

465 470 475

Glu Arg Phe Gly Ser Thr Val Gly Asn Met Ile Phe Trp Phe

485 490

Cys Ile Phe Gly Gln Pro Met Cys Val Leu Leu Tyr Tyr His

500 505

Met Asn Arg Lys Gly Ser Met Ser

515 520
<210> 184
<211> 503
<212> PRT

<213> Brassica napus

<400> 184

510

Met Ala Ile Leu Asp Ser Gly Gly Val Ala Val Pro Pro Thr

1 5 10

Gly Val Ala Asp Leu Asp Arg Leu His Arg Arg Lys Ser Ser

20 25

30

Ser Ser Asn Gly Leu Leu Ser Asp Thr Ser Pro Ser Asp Asp

35 40

45

Ala Ala Ala Ala Glu Arg Asp Arg Val Asp Ser Ala Ala Glu

50 55

60

Ala Gln Gly Thr Ala Asn Leu Ala Gly Gly Asp Ala Glu Thr

65 70 75

Ser Ala Gly Gly Asp Val Arg Phe Thr Tyr Arg Pro Ser Val

85 90

_83_

His Glu

Phe Ile

Leu Gln

480
Ile Phe
495

Asp Leu

Glu Asn
15

Ser Asp

Val Gly

Glu Glu

Arg Glu
80
Pro Ala

95
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His

Val

145

Leu

Thr

Tyr

Met

225

Thr

Pro

Val

Thr

305

Arg Arg Thr Arg Glu

Ser

Asn

130

Arg

Phe

Val

Val
210

Leu

Ser

Arg
290

Gly

100
His Ala
115

Ser Arg

Thr Asp

Met Cys

Glu Lys

180

Leu His

195

Thr Leu

Leu Thr

Tyr Asp

Ile Ser

260

Pro Thr

275

Lys Gly

Leu Met

Arg Asn Ser Lys

Arg Val Leu Lys

Gly Leu

Leu Ile

Phe Trp

150
Cys Leu
165

Met Val

Val Ile

Arg Cys

Cys Ile

230
Ile Arg
245

Tyr Tyr

Leu Cys

Trp Val

Gly Phe

310
His Pro
325

Leu Ser

Ser

Phe

135

Phe

Ser

Leu

Asp

215

Val

Thr

Val

Tyr

Leu

Val

Pro

Asn

120

Ser

Leu

Thr

200

Ser

Trp

Leu

Ser

280

Arg

Lys

Pro

Leu Ser
105

Leu Cys

Asn Leu

Ser Thr

Ser Val

170
Lys Phe
185

Met Thr

Ala Phe

Leu Lys

Ala Asn

250
Leu Lys
265

Pro Ser

Gln Leu

Glu Gln

Gly Asp

330

Asn Leu

Ser

Val

Met

Ser
155

Phe

Leu

Leu

235

Ser

Ser

Tyr

Tyr
315

Leu

Tyr

Asp Ala Ile Phe

Val

Lys

140

Leu

Pro

Ser

Val

Ser
220

Val

Leu

Pro

Lys

300

Leu

Val

110
Val Leu
125

Tyr Gly

Arg Asp

Leu Ala

Glu Pro

190

Leu Tyr

205

Gly Val

Ser Tyr

Asp Lys

Ala Tyr

270

Arg Ser

285

Leu Val

Asn Pro

Tyr Ala

Trp Leu

_84_

Val

Trp

Trp

175

Val

Pro

Thr

Val
255

Phe

Pro

Ile
335

Cys

Lys

Leu

Pro
160

Phe

Val

Leu

His

240

Asp

Met

Cys

Phe

Val

320

Glu

Met
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340

Phe Tyr Cys Phe Phe His Leu
355

Cys Phe Gly Asp Arg Glu Phe

370 375

Val Gly Asp Tyr Trp Arg Met

385 390

345

Trp Leu Asn
360

Tyr Lys Asp

Trp Asn Met

350

Ile Leu Ala Glu Leu Leu

365

Trp Trp Asn Ala Lys

380

Pro Val His Lys Trp

395

Val Arg His Val Tyr Phe Pro Cys Leu Arg Ile Lys Ile Pro Lys

405

Pro Ala Ile Ile Ile Ala Phe

420
Cys Ile Ala Val Pro Cys Arg
435

Ile Met Phe Gln Val Pro Leu

450 455
Arg Phe Gly Ser Met Val Gly
465 470
Ile Phe Gly Gln Pro Met Cys

485

Asn Arg Lys Gly Ser Met Ser

500
<210> 185
<211> 517
<212> PRT

<213> Glycine max
<400> 185
Met Ala Ile Ser Asp Val Pro

1 5

410

Leu Val Ser

425
Leu Phe Asn
440

Val Phe Ile

Asn Met Ile

Gly Leu Leu

490

Ala Ala Ala

10

415

Ala Val Phe His Glu

430

Leu Trp Ala Phe Met

445

Thr Asn Phe Leu Gln

460

Phe Gly Ser Ala Ser

475

Tyr Tyr His Asp Leu

495

Gly Thr Thr Ala Thr

15

Ser

Met

400

Val

Leu

Cys
480

Met

Thr

Thr Ser Asp Ser Asp Leu Arg Gln Pro Ser Leu Arg Arg Arg Ser Ser

20

25

30

Ala Gly Val Leu Phe Asp Ala Ala Arg Asp Ser Gly Ser Asp Asn Ser

_85_
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35

Leu Thr Gly Lys Ile
50

Asn Asn His Ala Ala

85
Arg Pro Ser Val Pro
100

Ser Asp Asn Ile Phe

115
Ile Val Val Leu Val
130

Met Lys Tyr Gly Trp
145
Ser Leu Arg Asp Trp

165
Phe Pro Leu Ala Ala

180

Ile Ser Glu Pro Val
195
Glu Leu Cys Tyr Pro
210
Val Ser Gly Val Thr
225

Leu Val Ser Tyr Ala

Ser Asn Glu Lys Gly

260
Pro Tyr Thr Val Thr

275

Thr Asp Asp Asp Asn

55
Ser Asp
70

Arg Gln

Ala His

Arg Gln

135
Leu Ile
150

Pro Leu

Phe Val

Val Val

Val Leu

215
Leu Met
230

His Thr

Glu Thr

Phe Arg

40

Asp Asn

Pro Val

Arg Arg

105

Ser His

120

Asn Ser

Lys Tyr

Phe Met

Val Glu

185

Leu Leu

200

Val Ile

Leu Leu

Asn Tyr

Leu Pro

265
Ser Leu

280

Val Gly
75

Ala Asp

Ile Lys

Arg Leu

Gly Phe

155
Cys Cys
170

Arg Leu

His Leu

Leu Arg

Thr Cys

235
Asp Met
250

Asn Thr

Ala Tyr

60

Ala

Phe

Leu

140

Trp

Leu

Cys

220

Arg

Leu

Phe

45

Ile Lys Asp

Lys

Ser

Phe

125

Phe

Ser

205

Asp

Val

Met

285

His

Tyr

Pro

110

Asn

Ser

Leu

190

Ser

Ser

Trp

Leu

Met

270

Val
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Lys

Asn

95

Leu

Leu

Asn

Ser

175

Lys

Thr

Leu

Thr

255

Ala

Pro

Asp

80

Tyr

Ser

Cys

Leu

Lys

160

Cys

Val

Phe

Lys

240

Val

Tyr

Pro
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Thr

305

Met

Thr

Lys

Phe

Asp
385

Tyr

Leu

Val

465

Asn

Lys

Leu Cys Tyr
290

Trp Val Phe

Gly Phe Ile

His Pro Leu
340
Leu Ser Val
355
Phe His Leu
370

Arg Glu Phe

Trp Arg Met

Tyr Phe Pro
420
Ile Ala Phe
435
Pro Cys His
450

Val Pro Leu

Ser Met Val

Gln Pro Met
500
Gly Glu Val

515

<210> 186

<211>

519

Gln Thr Ser
295

Arg Gln Leu

Lys Gly Asn

Pro Asn Val

Trp Leu Asn

375

Tyr Lys Asp
390

Trp Asn Met

405

Cys Leu Arg

Leu Val Ser

Met Phe Lys
455
Val Leu Ile

470

Gly Asn Met

485

Tyr

Val

Tyr

Leu

Tyr

360

Trp

Pro

Pro

Lys

Met

Leu

345

Val

Leu

Trp

Val

Arg

Leu

Asn

330

Tyr

Trp

Asn

His

410

Arg Gly Ile

440

Leu

Thr

425

Val

Trp

Asn

Phe

Ser Val Leu Leu Tyr

Asp

505

Phe

Tyr

Trp
490

Tyr

Thr

315

Pro

Leu

395

Lys

Pro

His

Phe

Leu

475

Phe

His

Pro

300

Cys

Leu

380

Lys

Trp

Lys

Asp

Ser Val

Phe Thr

Val Gln

350

Met Phe

365

Val Arg

Thr Val

Met Val

430
Leu Cys

445

Phe Cys

Leu Met

510

_87_

Arg Lys

Gly Val

320

Asn Ser

335

Ile Leu

Tyr Cys

Phe Gly

400

Arg His

415

Ala Ser

Met Phe

Tyr Arg

480

Ile Leu
495

Asn Arg
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<212> PRT

<213>

<400> 186

Met Ala Ile Ser
1

Asn His Ser Ser

20
Gly Asn Met Phe
35
Asp Ser Ser Gly
50
Arg Glu Glu Lys
65

Lys Pro Pro Asp

Ala Ala Ala Gly
100

Arg Arg Ile Lys

115
Ser His Ala Gly
130
Asn Ser Arg Leu
145

Asn Ser Gly Phe

Leu Met Cys Cys
180
Val Glu Lys Leu
195
Leu Leu His Thr
210

Val Ile Leu Ser

Asp
5

Leu

Asp

Ser

Val

His

85

Asp

Asp

Leu

Trp

165

Ala

Ile

Cys

Arachis hypogaea

Val His Glu Thr

Arg Arg Arg His

25
Glu Ala Ala Ala
40
Asp Asp Ser Leu
55
Lys Glu Lys Gln
70

Ala Ser Arg Asn

Asn Phe Thr Tyr
105

Ser Pro Leu Ser

120
Phe Asn Leu Cys
135
Ile Glu Asn Ile
150

Phe Ser Ser Lys

Ser Leu Asn Leu
185
Gln Lys Lys Arg
200
Ile Met Thr Gly
215

Asp Ser Thr Phe

Ser Val
10

Ser Arg

Ser Ala

Asn Glu

Lys Gln

75

90

Arg Ala

Ser Arg

Val Val

Met Lys

155

Ser Leu

170

Phe Pro

Ile Ser

Glu Ile

Leu Ser

Ala

Val

Glu

Arg

60

Lys

Ser

Asn

Val

140

Tyr

Arg

Leu

Ser
220

Gly

Gly Asp Gly Ala
15

Ala Ser Ser Gly

30
Ala Val Met Ile

45

Glu Glu Asp Arg
80
Asp Gly Glu Arg

95

Val Pro Val His
110

Ile Phe Lys Gln

125

Leu Ile Ala Val

Gly Trp Leu Ile
160

Asp Trp Pro Leu

175
Ala Ala Phe Met
190
Pro Val Ile Phe
205

Phe Pro Val Leu

Leu Thr Leu Met

_88_
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225

Met

Ser

Leu

Ser

Tyr

305

Tyr

Leu

Tyr

385

Trp

Arg

Met

465

Val

His

Pro

Met

290

Pro

Lys

Met

Leu

Val

370

Leu

Trp

His

Val

450

Phe

Ala Cys

Asp Leu

260
Asn Asn
275

Ala Tyr

Arg Thr

Leu Val

His Pro

340
Tyr Gly
355

Trp Leu

Asn Ala

[le Tyr

420
Leu Ile
435

Val Pro

GIn Val

245

Arg

Leu

Phe

Pro

Phe

Cys

Leu

Lys
405

Phe

Cys

Pro

230

Ser

Asn

Met

Ser

310

Phe

Val

Met

Val

390

Thr

Pro

Phe

His

Leu

470

Trp

Leu

Met

Val

295

Val

Thr

Arg

Phe

375

Val

Cys

Leu

Lys

455

Ser

Leu Lys

Ser Leu
265

Glu His

Ala Pro

Arg Lys

Asn Ser

345
Thr Leu
360

Tyr Cys

Phe Gly

Asp Glu

Ile Arg

425
Ile Ser
440

Phe Lys

Ile Val

Leu

250

Ser

Pro

Thr

Met

330

Lys

Phe

Asp

Pro
410

His

Leu

Thr

235

Val

Tyr

Leu

Trp

315

His

Leu

Phe

Arg
395

Val

Val

Trp

Asn

475

Ser

Glu

Arg

Cys

300

Val

Phe

Pro

Ser

His

380

His

Met

Phe

460

Phe

Tyr

Lys

Val

285

Tyr

Phe

Phe

Val

365

Leu

Phe

Lys

Ser

His

445

Phe

Leu

Ala His

255
Gly Glu
270

Ser Phe

Gln Pro

Arg Gln

335
Lys Gly
350

Pro Asn

Trp Leu

Tyr Lys

Trp Met

415
Lys Asn
430

Glu Leu

Gln Lys
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240

Thr

Thr

Arg

Ser

Leu

320

Asn

Val

Asn

Asp
400

Val

Cys

Lys

480
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Cys Lys Ser Ser Met Val Gly Asn Met Val Phe Trp Phe Thr Phe Cys
485 490 495
Ile Leu Gly Gln Pro Met Cys Val Leu Leu Tyr Tyr His Asp Trp Met
500 505 510

Asn Arg His Arg Glu His Asn

515
<210> 187
<211
> 520
<212> PRT

<213> Ricinus communis

<400> 187

Met Ala Ile Leu Asp Ser Gly Gly Gly Gly Val Ser Thr Ala Thr Ala

1 5 10 15
Thr Glu Asn Gly Gly Gly Glu Phe Val Asp Leu Arg Arg Arg Lys Ser
20 25 30
Arg Ser Asp Ser Asn Gly Val Leu Ser Gly Ser Asp Asn Pro Pro Ser
35 40 45

Val Asp Val Gly Ala Pro Ala Asp Val Arg Asp Arg Ile Asp Ser Val

50 95 60

Val Asn Asp Asp Ala Gln Gly Thr Thr Ala Asn Leu Ala Gly Asp Thr
65 70 75 80
Glu Ile Arg Glu Thr Gly Gly Gly Gly Arg Gly Gly Gly Gly Glu Gly
85 90 95
Gly Arg Gly Asn Ala Glu Thr Thr Tyr Thr Tyr Arg Pro Ser Val Pro
100 105 110
Ala His Arg Arg Ala Arg Glu Ser Pro Leu Ser Ser Asp Ala Ile Phe
115 120 125

Lys Gln Ser His Ala Gly Leu Phe Asn Leu Cys Val Val Val Leu Ile

130 135 140
Ala Val Asn Ser Arg Leu Ile Ile Glu Asn Leu Met Lys Tyr Gly Trp
145 150 155 160

Leu Ile Arg Thr Asp Phe Trp Phe Ser Ser Arg Ser Leu Arg Asp Trp
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Pro Leu Phe Met

Phe

Val

Val

225

Leu

His

Asn

Met

Cys

305

Phe

Val

Met

Leu
385

Ser

Thr

210

Tyr

Met

Thr

Pro

Val

290

Thr

Arg

Arg

Phe
370

Cys

Val

180
Val Glu

195

Ile Leu

Val Thr

Leu Leu

Asn Tyr

260

Ala Pro

Arg Lys

Gly Phe

Asn Ser

340

Val Leu

355

Tyr Cys

Phe Gly

Gly Asp

165

Cys

Lys

His

Leu

Thr

245

Asp

Ser

Thr

Met
325

Lys

Lys

Phe

Asp

Tyr

405

Cys

Leu

Arg
230

Cys

Tyr

Leu

Trp

310

His

Leu

Phe

Leu

Val

215

Cys

Arg

Tyr

Cys

295

Val

Phe

Pro

Ser

His

375

Ser

Leu

200

Asp

Val

Thr

Val

280

Tyr

Leu

Val
360

Leu

Arg Glu Phe

390

Trp Arg Met

Leu

185

Thr

Ser

Trp

Leu

265

Ser

Arg

Lys

345

Pro

Trp

Tyr

Trp

170

175

Ser Phe Phe Pro Leu Ala

Lys Cys

Met Thr

Ala Phe

235
Leu Lys
250

Ala Asn

Leu Lys

Pro Ser

GIn Phe

315
Glu Gln
330

Gly Asp

Asn Leu

Leu Asn

Arg Asp
395
Asn Met

410

220

Leu

Leu

Ser

Ser

Tyr

300

Tyr

Leu

Tyr

380

Trp

Pro

Ser

205

Val

Ser

Val

Leu

285

Pro

Lys

Leu

Val

365

Leu

Trp

Val

190

Glu Pro

Leu Tyr

Gly Val

Ser Tyr

255
Asp Lys
270

Ala Tyr

Arg Ser

Leu Val

Asn Pro

335

Tyr Ala

350

Trp Leu

Ala Glu

Asn Ala

His Lys

415

_91_

Val

Pro

Thr

240

Phe

Pro

Cys

Leu

Lys

400

Trp
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Met Val Arg His Ile Tyr Phe Pro Cys Leu Arg Ser Lys Ile Pro Lys

420 425 430
Thr Leu Ala Ile Ile Ile Ala Phe Leu Val Ser Ala Val Phe His Glu
435 440 445
Leu Cys Ile Ala Val Pro Cys Arg Leu Phe Lys Leu Trp Ala Phe Ile
450 455 460
Gly Ile Met Phe Gln Val Pro Leu Val Phe Ile Thr Asn Tyr Leu Gln
465 470 475 480
Glu Arg Phe Gly Ser Thr Val Gly Asn Met Ile Phe Trp Phe Ile Phe

485 490 495

Cys Ile Phe Gly Gln Pro Met Cys Val Leu Leu Tyr Tyr His Asp Leu
500 505 510
Met Asn Arg Lys Gly Ser Met Ser

515 520
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