SEQUENCE LISTING
<110> Firmenich SA
<120> Method for producing sclareol
<130> 7270
<160> 88
<170> Patentin version 3.5
<210> 1
<211> 785
<212> PRT
<213> Salvia sclarea
<400> 1
Met Thr Ser Val Asn Leu Ser Arg Ala Pro Ala Ala lle Thr Arg Arg
1 5 10 15

Arg Leu Gin Leu Gin Pro Glu Phe His Ala Glu Cys Ser Trp Leu Lys
20 25 30

Ser Ser Ser Lys His Ala Pro Leu Thr Leu Ser Cys Gin lle Arg Pro
35 40 45

Lys Gin Leu Ser Gin lle Ala Glu Leu Arg Val Thr Ser Leu Asp Ala
50 55 60

Ser GIn Ala Ser Glu Lys Asp lle Ser Leu Val Gin Thr Pro His Lys
65 70 75 80

Val Glu Val Asn Glu Lys lle Glu Glu Ser lle Glu Tyr Val GIn Asn
85 90 95

Leu Leu Met Thr Ser Gly Asp Gly Arg lle Ser Val Ser Pro Tyr Asp
100 105 110

Thr Ala Val lle Ala Leu lle Lys Asp Leu Lys Gly Arg Asp Ala Pro



115 ° 120 125

GIn Phe Pro Ser Cys Leu Glu Trp lle Ala His His Gin Leu Ala Asp
130 135 140

Gly Ser Trp Gly Asp Glu Phe Phe Cys lle Tyr Asp Arg lle Leu Asn
145 150 155 ' 160

Thr Leu Ala Cys Val Val Ala Leu Lys Ser Trp Asn Leu His Ser Asp
165 170 175

lle lle Glu Lys Gly Val Thr Tyr lle Lys Glu Asn Val His Lys Leu
180 185 190

Lys Gly Ala Asn Val Glu His Arg Thr Ala Gly Phe Glu Leu Val Val
195 200 205

Pro Thr Phe Met Gin Met Ala Thr Asp Leu Gly lle GIn Asp Leu Pro
210 215 220

Tyr Asp His Pro Leu lle Lys Glu lle Ala Asp Thr Lys Gin GIn Arg
225 230 235 240

Leu Lys Glu lle Pro Lys Asp Leu Val Tyr Gin Met Pro Thr Asn Leu
245 250 255

Leu Tyr Ser Leu Glu Gly Leu Gly Asp Leu Glu Trp Glu Arg Leu Leu
260 265 270

Lys Leu GIn Ser Gly Asn Gly Ser Phe Leu Thr Ser Pro Ser Ser Thr
275 280 285

Ala Ala Val Leu Met His Thr Lys Asp Glu Lys Cys Leu Lys Tyr lle
290 295 300

Glu Asn Ala Leu Lys Asn Cys Asp Gly Gly Ala Pro His Thr Tyr Pro



- 305 310 315 320

Val Asp lle Phe Ser Arg Leu Trp Ala lle Asp Arg Leu Gin Arg Leu
325 330 335

Gly lle Ser Arg Phe Phe Gin His Glu lle Lys Tyr Phe Leu Asp His
340 345 350

lle Glu Ser Val Trp Glu Glu Thr Gly Val Phe Ser Gly Arg Tyr Thr
355 360 365

Lys Phe Ser Asp lle Asp Asp Thr Ser Met Gly Val Arg Leu Leu Lys
370 375 380

Met His Gly Tyr Asp Val Asp Pro Asn Val Leu Lys His Phe Lys Gin
385 _ 390 395 400

Gin Asp Gly Lys Phe Ser Cys Tyr lle Gly GIn Ser Val Glu Ser Ala
405 410 415

Ser Pro Met Tyr Asn Leu Tyr Arg Ala Ala Gin Leu Arg Phe Pro Gly
420 425 430

Glu Glu Val Leu Glu Glu Ala Thr Lys Phe Ala Phe Asn Phe Leu Gin
435 440 445

Glu Met Leu Val Lys Asp Arg Leu Gin Glu Arg Trp Val lle Ser Asp
450 455 460

His Leu Phe Asp Glu lle Lys Leu Gly Leu Lys Met Pro Trp Tyr Ala
465 470 475 480

Thr Leu Pro Arg Val Glu Ala Ala Tyr Tyr Leu Asp His Tyr Ala Gly
485 490 495

Ser Gly Asp Val Trp lle Gly Lys Ser Phe Tyr Arg Met Pro Glu lle



500 505 510

Ser Asn Asp Thr Tyr Lys Glu Leu Ala lle Leu Asp Phe Asn Arg Cys
515 - 520 525

Gin Thr GIn His Gin Leu Glu Trp lle His Met GIn Glu Trp Tyr Asp
530 535 540

Arg Cys Ser Leu Ser Glu Phe Gly lle Ser Lys Arg Glu Leu Leu Arg
545 550 555 560

Ser Tyr Phe Leu Ala Ala Ala Thr lle Phe Glu Pro Glu Arg Thr Gin
565 570 575

Glu Arg Leu Leu Trp Ala Lys Thr Arg lle Leu Ser Lys Met lle Thr
580 585 590

Ser Phe Val Asn lle Ser Gly Thr Thr Leu Ser Leu Asp Tyr Asn Phe
595 600 - 605

Asn Gly Leu Asp Glu lle lle Ser Ser Ala Asn Glu Asp Gin Gly Leu
610 615 620

Ala Gly Thr Leu Leu Ala Thr Phe His Gin Leu Leu Asp Gly Phe Asp
625 630 635 640

lle Tyr Thr Leu His Gin Leu Lys His Val Trp Ser Gin Trp Phe Met
645 650 : 655

Lys Val GIn GiIn Gly Glu Gly Ser Gly Gly Glu Asp Ala Val Leu Leu
660 665 670

- Ala Asn Thr Leu Asn lle Cys Ala Gly Leu Asn Glu Asp Val Leu Ser
675 680 685

Asn Asn Glu Tyr Thr Ala Leu Ser Thr Leu Thr Asn Lys lle Cys Asn



690 695 700

Arg Leu Ala Gin lle GIn Asp Asn Lys lle Leu GIn Val Val Asp Gly
705 710 715 720

Ser lle Lys Asp Lys Glu Leu Glu GIn Asp Met GiIn Ala Leu Val Lys
725 730 735

Leu Val Leu GiIn Glu Asn Gly Gly Ala Val Asp Arg Asn lle Arg His
740 745 750

Thr Phe Leu Ser Val Ser Lys Thr Phe Tyr Tyr Asp Ala Tyr His Asp
755 760 765

Asp Glu Thr Thr Asp Leu His lle Phe Lys Val Leu Phe Arg Pro Val
770 775 780

Val
785

<210> 2

<211> 784

<212> PRT

<213> Salvia sclarea

<400> 2
Met Thr Ser Val Asn Leu Ser Arg Ala Pro Ala Ala lle lle Arg Arg
1 -5 10 15

Arg Leu Gin Leu Gin Pro Glu Phe His Ala Glu Cys Ser Trp Leu Lys
20 25 30

Ser Ser Ser Lys His Ala Pro Phe Thr Leu Ser Cys Gin lle Arg Pro
35 40 45

Lys Gin Leu Ser Gin lle Ala Glu Leu Arg Val Thr Ser Leu Asp Ala
50 55 60



Ser GIn Ala Ser Glu Lys Asp lle Ser Leu Val Gin Thr Pro His Lys
65 70 75 80

Val Glu Val Asn Glu Lys lle Glu Glu Ser lle Glu Tyr Val GIn Asn
85 90 95

Leu Leu Met Thr Ser Gly Asp Gly Arg lle Ser Val Ser Pro Tyr Asp
100 _ 105 110

Thr Ala Val lle Ala Leu lle Lys Asp Leu Lys Gly Arg Asp Ala Pro
115 120 125

GIn Phe Pro Ser Cys Leu Glu Trp lle Ala His His Gin Leu Ala Asp
130 135 140

Gly Ser Trp Gly Asp Glu Phe Phe Cys lle Tyr Asp Arg lle Leu Asn
145 150 155 160

Thr Leu Ala Cys Val Val Ala Leu Lys Ser Trp Asn Leu GIn Ser Asp
165 ' 170 175

lle lle Glu Lys Gly Val Thr Tyr lle Lys Glu Asn Val His Lys Leu
180 185 190 '

Lys Gly Ala Asn Val Glu His Arg Thr Ala Gly Phe Glu Leu Val Val
195 200 205

Pro Thr Phe Met Gin Met Ala Thr Asp Leu Gly lle Gin Gly Leu Pro
210 215 220

Tyr Asp His Pro Leu lle Lys Glu lle Ala Asp Thr Lys GIn GiIn Arg
225 230 235 240

Leu Lys Glu lle Pro Lys Asp Leu Val Tyr Gin Met Pro Thr Asn Leu
245 250 255



Leu Tyr Ser Leu Glu Gly Leu Gly Asp Leu Glu Trp Glu Arg Leu Leu
260 265 270

Lys Leu GiIn Ser Gly Asn Gly Ser Phe Leu Thr Ser Pro Ser Ser Thr
275 280 285

Ala Ala Val Leu Met His Thr Lys Asp Glu Lys Cys Leu Lys Tyr lle
290 295 300

Glu Asn Ala Leu Lys Asn Cys Asp Gly Gly Ala Pro His Thr Tyr Pro
305 310 315 320

Val Asp lle Phe Ser Arg Leu Trp Ala lle Asp Arg Leu Gin Arg Leu
325 330 335

Gly lle Ser Arg Phe Phe Gin His Glu lle Lys Tyr Phe Leu Asp His
340 345 350

lle Glu Ser Val Trp Glu Glu Thr Gly Val Phe Ser Gly Arg Ty.r Thr
355 - 360 365

Lys Phe Ser Asp lle Asp Asp Thr Ser Met Gly Val Arg Leu Leu Lys
370 375 380

Met His Gly Tyr Asp Val Asp Pro Asn Val Leu Lys His Phe Lys GIn
385 390 395 400

GIn Asp Gly Lys Phe Ser Cys Tyr lle Gly GiIn Ser Val Glu Ser Ala
405 410 415

Ser Pro Met Tyr Asn Leu Tyr Arg Ala Ala GIn Leu Arg Phe Pro Gly
420 425 430

Glu Glu Val Leu Glu Glu Ala Thr Lys Phe Ala Phe Asn Phe Leu GIn
435 440 445



Glu Met Leu Val Lys Asp Arg Leu Gin Glu Arg Trp Val lle Ser Asp
450 455 460

His Leu Phe Asp Glu lle Lys Leu Gly Leu Lys Met Pro Trp Tyr Ala
465 470 475 480

Thr Leu Pro Arg Val Glu Ala Ala Tyr Tyr Leu Asp His Tyr Ala Gly
485 490 495

Ser Gly Asp Val Trp lle Gly Lys Ser Phe Tyr Arg Met Pro Glu lle
500 505 510

Ser Asn Asp Thr Tyr Lys Glu Leu Ala lle Leu Asp Phe Asn Arg Cys
515 520 525

GIn Thr GIn His GiIn Leu Glu Trp lle GIn Met GIn Glu Trp Tyr Asp
530 535 540

Arg Cys Ser Leu Ser Glu Phe Gly lle Ser Lys Arg Glu Leu Leu Arg
545 550 _ 555 . 560

Ser Tyr Phe Leu Ala Ala Ala Thr lle Phe Glu Pro Glu Arg Thr GIn
565 570 575

Glu Arg Leu Leu Trp Ala Lys Thr Arg lle Leu Ser Lys Met lle Thr
580 585 590

Ser Phe Val As.n lle Ser Gly Thr Thr Leu Ser Leu Asp Tyr Asn Phe
595 600 605 :

Asn Gly Leu Asp Glu lle lle Ser Ala Asn Glu Asp GIn Gly Leu Ala
610 615 620

Gly Thr Leu Leu Ala Thr Phe His Gin Leu Leu Asp Gly Phe Asp lle
625 630 635 640



Tyr Thr Leu His Gin Leu Lys His Val Trp Ser GIn Trp Phe Met Lys
645 650 655

Val Gin GIn Gly Glu Gly Ser Gly Gly Glu Asp Ala Val Leu Leu Ala
660 665 - 670

Asn Thr Leu Asn lle Cys Ala Gly Leu Asn Glu Asp Val Leu Ser Asn
675 680 685

Asn Glu Tyr Thr Ala Leu Ser Thr Leu Thr Asn Lys lle Cys Asn Arg
690 695 700

Leu Ala Gin lle GIn Asp Asn Lys lle Leu GIn Val Val Asp Gly Ser
705 710 715 720

lle Lys Asp Lys Glu Leu Glu GIn Asp Met GIn Ala Leu Val Lys Leu
725 730 735

Val Leu GiIn Glu Asn Gly Gly Ala Val Asp Arg Asn lle Arg His Thr
740 745 750

Phe Leu Ser Val Ser Lys Thr Phe Tyr Tyr Asp Ala Tyr His Asp Asp
755 760 765

Glu Thr Thr Asp Leu His lle Phe Lys Val Leu Phe Arg Pro Val Val
770 775 780 :

<210> 3

<211> 575

<212> PRT

<213> Salvia sclarea

<400> 3

Met Ser Leu Ala Phe Asn Val Gly Val Thr Pro Phe Ser Gly Gin Arg
1 5 10 15



Val Gly Ser Arg Lys Glu Lys Phe Pro Val Gin Gly Phe Pro Val Thr
20 25 30

Thr Pro Asn Arg Ser Arg Leu lle Val Asn Cys Ser Leu Thr Thr lle
35 40 45

Asp Phe Met Ala Lys Met Lys Glu Asn Phe Lys Arg Glu Asp Asp Lys
50 55 60

Phe Pro Thr Thr Thr Thr Leu Arg Ser Glu Asp lle Pro Ser Asn Leu
65 70 75 80

Cys lle lle Asp Thr Leu GIn Arg Leu Gly Val Asp GIn Phe Phe GIn
85 90 95

Tyr Glu lle Asn Thr lle Leu Asp Asn Thr Phe Arg Leu Trp Gin Glu
100 105 110

Lys His Lys Val lle Tyr Gly Asn Val Thr Thr His Ala Met Ala Phe
115 120 125

Arg Leu Leu Arg Val Lys Gly Tyr Glu Val Ser Ser Glu Glu Leu Ala
130 135 140

Pro Tyr Gly Asn GIn Glu Ala Val Ser Gin GIn Thr Asn Asp Leu Pro
145 150 155 160

Met lle lle Glu Leu Tyr Arg Ala Ala Asn Glu Arg lle Tyr Glu Glu
165 170 175

Glu Arg Ser Leu Glu Lys lle Leu Ala Trp Thr Thr lle Phe Leu Asn
180 185 190

Lys GiIn Val GIn Asp Asn Ser lle Pro Asp Lys Lys Leu His Lys Leu
195 200 205
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Val Glu Phe Tyr Leu Arg Asn Tyr Lys Gly lle Thr lie Arg Leu Gly
210 215 220

Ala Arg Arg Asn Leu Glu Leu Tyr Asp Met Thr Tyr Tyr Gin Ala Leu
225 230 235 240

Lys Ser Thr Asn Arg Phe Ser Asn Leu Cys Asn Glu Asp Phe Leu Val
245 250 255

Phe Ala Lys GIn Asp Phe Asp lle His Glu Ala GIn Asn Gin Lys Gly
260 265 270

Leu Gin GiIn Leu Gin Arg Trp Tyr Ala Asp Cys Arg Leu Asp Thr Leu
275 - 280 285

Asn Phe Gly Arg Asp Val Val lle lle Ala Asn Tyr Leu Ala Ser Leu
290 295 300

lle lle Gly Asp His Ala Phe Asp Tyr Val Arg Leu Ala Phe Ala Lys
305 . 310 315 320

Thr Ser Val Leu Val Thr lle Met Asp Asp Phe Phe Asp Cys His Gly
325 330 335

Ser Ser GiIn Glu Cys Asp Lys lle lle Glu Leu Val Lys Glu Trp Lys
340 345 ‘350

Glu Asn Pro Asp Ala Glu Tyr Gly Ser Glu Glu Leu Glu lle Leu Phe
355 360 365

Met Ala Leu Tyr Asn Thr Val Asn Glu Leu Ala Glu Arg Ala Arg Val
370 375 380

Glu GIn Gly Arg Ser Val Lys Glu Phe Leu Val Lys Leu Trp Val Glu
385 390 395 400

11



lle Leu Ser Ala Phe Lys lle Glu Leu Asp Thr Trp Ser Asn Gly Thr
405 410 415

GIn Gin Ser Phe Asp Glu Tyr lle Ser Ser Ser Trp Leu Ser Asn Gly
420 425 430

Ser Arg Leu Thr Gly Leu Leu Thr Met Gin Phe Val Gly Val Lys Leu
435 440 445

Ser Asp Glu Met Leu Met Ser Glu Glu Cys Thr Asp Leu Ala Arg His
450 455 460

Val Cys Met Val Gly Arg Leu Leu Asn Asp Val Cys Ser Ser Glu Arg
465 470 475 480

Glu Arg Glu Glu Asn lle Ala Gly Lys Ser Tyr Ser lle Leu Leu Ala
485 490 495

Thr Glu Lys Asp Gly Arg Lys Val Ser Glu Asp Glu Ala lle Ala Glu
500 505 510

lle Asn Glu Met Val Glu Tyr His Trp Arg Lys Val Leu Gin lle Val
515 520 525

Tyr Lys Lys Glu Ser lle Leu Pro Arg Arg Cys Lys Asp Val Phe Leu
530 535 540

Glu Met Ala Lys Gly Thr Phe Tyr Ala Tyr Gly lle Asn Asp Glu Leu
545 550 555 560

Thr Ser Pro GIn GIn Ser Lys Glu Asp Met Lys Ser Phe Val Phe
565 570 575

<210> 4
<211> 2358
<212> DNA

12



<213> Salvia sclarea

<400> 4
atgacttctg taaatttgag cagagcacca gcagcgatta cccggegeag getgcageta 60

cagccggaat ticatgecga gtgttcatgg ctgaaaagea gcagcaaaca cgegeccttg 120
accttgagtt gccaaatccg tcctaagcaa ctctcccaaa tagetgaatt gagagtaaca 180
agcctggatg cgtcgcaagce gagtgaaaaa gacatttcce ttgttcaaac tccgcataag 240
gttgaggtta atgaaaagat cgaggagtca atcgagtacg tccaaaatct gtigatgacg 300
tcgggcgacg ggcgaataag cgtgtcacce tatgacacgg cagtgatcge cctgatcaag 360
gacngaaag ggcgcegacge cccgeagttt ccgteatgte tcgagtggat cgegcaccac 420
caactggctg atggctcatg gggcgacgaa ttctictgta tttatgatcg gattctaaat 480
acattggcat gtgtcgtagc ctigaaatca tggaacctic actctgatat tattgaaaaa @ 540
ggagtgacgt acatcaagga gaatgtgcat aaacttaaag gtgcaaatgt tgagcacagg 600
acagcggggt tcgaacttgt ggttcctact titatgcaaa tggccacaga tttgggcatc 660
caagatctgc cctatgatca tecccteate aaggagattg ctgacacaaa acaacaaaga 720
ttgaaagaga tacccaagga tttggtttac caaatgccaa cgaatttact gtacagttta 780

' gaagggttag gagatttgga gtgggaaagg ctactgaaac tgcagtcggg caatggctcc 840
ttcctcactt cgecgtegte caccgecgece gtettgatge ataccaaaga tgaaaaatgt | 900
ttgaaataca tcgaaaacgc cctcaagaat tgcgacggag gagcaccaca tacttatcca 960
gtcgatatct tctcaagact ttgggcaatc gataggctac aacgcctagg aatttctcgt 1020
ttcttccagc.acgagatcaa gtatttctta gatcacatcg aaagegtttg ggaggagacc 1080
ggagttttca gtggaagata tacgaaattt agcgatattg atgacacgtc catgggegtt 1140
aggctictca aaatgcacgg atacgacgtc gatccaaatg tactaaaaca tttcaagcaa 1200
caagatggta aattttcctg ctacattggt caatcggtcg agtctgcatc tccaatgtac 1260
aatctttata gggctgctca actaégattt ccaggagaag aagttcttga agaagccact 1320

aaatttgcct ttaactictt gcaagaaatg ctagtcaaag atcgacttica agaaagatgg 1380

13



gtgatatccg accacttatt tgatgagata aagctggggt tgaagatgcc atg‘gtacgcc 1440
éctctacccc gagtcgaggc tgcatattat ctagaccatt atgctggttc tggtgatgta 1500
tggattggca agagtttcta caggatgcca gaaatcagca atgatacata caaggagctt 1560
gcgatattgg atttcaacag atgccaaaca caacatcagt tggagtggat ccacatgcag 1620
gaatggtacg acagatgcag ccttagcgaa ftcgggataa gcaaaagaga gttgcttcgc 1680
tcttactttc tggccgcage aaccatattc gaaccggaga gaactcaaga gaggcttctg 1740
tgggccaaaa ccagaattct tictaagatg atcacticat tigtcaacat tagtggaaca 1800
acactatctt tggactacaa tttcaatggc ctcgatgaaa taattagtag tgccaatgaa 1860
gatcaaggac tggctgggac tctgctggca accttccatc aacttctéga cggattcgat 1920
atatacactc tccatcaact caaacatgtt tggagccaat ggttcatgaa agtgcagcaa 1980
ggagagggaa gcggcgggga agacgeggtg ctecctagecga acacgcetcaa catctgegee: 2040
ggcctcaacg aagacgtgtt gtccaacaat gaatacacgg ctctgtccac cctcacaaat 2100
aaaatctgca atcgcctcge ccaaattcaa gacaataaga ttctccaagf tgtggatggg 2160
agcataaagg ataaggagct agaacaggat atgcaggcgt tggtgaagtt agtgcttcaa 2220
gaaaatggcg gcgccgtaga cagaaacatc agacacacgt ttttgtcggt ttccaagact 2280
ttctactacg atgcctacca cgacgatgag acgaccgatc ttcatatctt caaagtactc 2340
tttcgaccgg ttgtatga 2358

<210> 5

<211> 2355

<212> DNA

<213> Salvia sclarea

<400> 5 |
atgacttctg taaatttgag cagagcacca gcagcgatta tccggegeag getgcageta 60

cagccggaat ttcatgccga gtgttcatgg ctgaaaagca gcagcaaaca cgegeccttc . 120

accttgagtt gccaaatccg tcctaagcaa ctctcccaaa tagctgaatt gagagtaaca 180

14



agcctggatg cgtcgcaage gagtgaaaaa gacatttcee tigttcaaac tccgcataag 240
gttgaggtta atgaaaagat cgaggagtca atcgagtacg tccaaaatct gttgatgacg 300
tcgggcgacg ggcgaataag cgtgtcaccc tatgacacgg cagtgatcge cctgatcaag 360
gacttgaaag ggcgcgacgc cccgeagttt ccgtcatgte tcgagtggat cgecgcaccac 420
caactggctg atggctcatg gggcgacgaa ticttctgta tttatgatcg gattctaaat 480
acattggcat gtgtcgtagc cttgaaatca tggaaccttc aatctgatat tattgéaaaa 540
ggtgtgacgt acatcaagga gaatgtgcat aaacttaaag gtgcaaatgt tgagcacagg 600
acagcggggt tcgaacttgt ggttcctact tttatgcaaa tggccacaga tttgggcatc 660
caaggtctgc cctatgatca tccectcatc aaggagattg ctgacacaaa acaacaaaga 720
ttgaaagaga tacccaagga tttggtttac caaatgccaa cgaatttact gtacagttta 780
gaagggttag gagatttgga gtgggaaagg ttactgaaac tgcagtcggg caatggctcc 840
ttecteactt cgecgtegte caccgecgece gtettgatge ataccaaaga tgaaaaatgt 900
ttgaaataca tcgaaaacgc cctcaagaat tgcgacggag gagcaccaca tacttatcca 960
gtcgatatct tctcaagact ttgggcaatc gataggctac aacgectagg aatttctegt 1020
ttcttccagc acgagatcaa gtatttctta gatcacatcg aaagcgtttg ggaggagacc 1080
ggagttttca gtggaagata tacgaaattt agcgatattg atgacacgtc catgggegtt 1140
aggcttctca aaatgcacgg atacgacgtc gatccaaatg tactaaaaca tttcaagcaa 1200
caagatggta aattttcctg ctacattggt caatcggtcg agtctgcatc tccaatgtac 1260
aatctttata gggctgctca actaagattt ccaggagaag aagticttga agaagccact 1320
aaatttgcct ttaacttctt gcaagaaatg ctagtcaaag atcgactica agaaagatgg 1380
gtgatatccg accacttatt tgatgagata aagctggggt tgaagatgcec atggtacgecc 1440
actctacccc gagtcgaggc tgcatattat ctagaccatt atgctggttc tggtgatgta 1500
tggattggca agagtttcta caggatgcca gaaatcagca atgatacata caaggagett 1560

gcgatattgg atttcaacag atgccaaaca caacatcagt tggagtggat ccagatgcag 1620

15



gaatggtacg acagatgcag ccttagcgaa ttcgggataa gcaaaagaga gttgcttcgc 1680
tttactttc tggccgeage aaccatattc gaaccggaga gaactcaaga gaggettctg 1740
tgggccaaaa ccagaattct ttctaagatg atcacttcat ttgtcaacat tagtggaaca' 1800
acactatctt tggactacaa tttcaatggc ctcgatgaaa taattagtgc caatgaagat 1860
caaggactgg ctgggactct gctggcaacc ttccatcaac ttctagacgg attcgétata 1920
tacactctcc atcaactcaa acatgtttgg agccaatggt tcatgaaagt gcagcaagga 1980
gagggaagcg gcggggaaga cgcggtgcete ctagcgaaca cgcetcaacat ctgegecgge 2040
ctcaacgaag acgtgttgtc caacaatgaa tacacggctc tgtccaccct cacaaataaa 2100
atctgcaatc gectcgecca aattcaagac aataagattc tccaagttgt ggatgggage 2160
ataaaggata aggagctaga acaggatatg caggcgttgg tgaagttagt gcttcaagaa 2220
aatggcggceg ccgtagacag aaacatcaga cacacgtttt tgtcggttic caagactttc 2280
tactacgatg cctaccacga cgatgagacg accgatcttc atétcttcaa agtactcttt 2340
cgaccggttg tatga | 2355

<210> 6

<211> 1728

<212> DNA

<213> Salvia sclarea

<400> 6
atgtcgcteg ccttcaacgt cggagttacg cctttctccg gccaaagagt tgggagcagg 60

aaagaaaaat ttccagtcca aggatttcct gtgaccacce ccaataggte acgtctcatc 120
gttaactgca gecttactac aatagatttc atggcgaaaa tgaaagagaa tttcaagagg 180
gaagacgata aatttccaac gacaacgact cttcgatccg aagatatacc ctctaatttg 240
tgtataatcg acacccttca aaggttgggg gtcgatcaat tcttccaata tgaaatcaac 300
actaﬁctag ataacacatt caggttgtgg caagaaaaac acaaagttat atatggcaat 360
gttactactc atgcaatggc atttaggctt ttgcgagtga aaggatacga agtttcatca 420

gaggagttgg ctccatatgg taaccaagag gctgttagcc agcaaacaaa tgacctgccg 480

16



atgattattg agctitatag agcagcaaat gagagaatat atgaagaaga gaggagtctt 540
gaaaaaattc ttgcttggac taccatcttt ctcaataagc aagtgcaaga taactcaatt 600
cccgacaaaa aactgcacaa actggtggaa ttctacttga ggaattacaa aggcataacc 660
ataagattgg gagctagacg aaacctcgag ctatatgaca tgacctaéta tcaagctctg 720
aaatctacaa acaggttctc taatttatgc aacgaagatt tictagtttt cgcaaagcaa 780
gatttcgata tacatgaagc ccagaaccag aaaggacttc aacéactgca aaggtggtat 840
gcagattgta ggttggacac cttaaacttt ggaagagatg tagttattat tgctaattat 900
ttggcttcat taattattgg tgatcatgcg tttgactatg ttcgtctcge atttgccaaa 960
acatctgtgc ttgtaacaat tatggatgat tttttcgact gtcatggctc tagtcaagag 1020
tgtgacaaga tcattgaatt agtaaaagaa tggaaggaga atccggatgc agagtacgga 1080
tctgaggagc ttgagatcct ttttatggeg ttgtacaata cagtaaatga gttggcggag 1140
agggctcgtg ttgaacaggg gcgtagtgtc aaagagtttc tagtcaaact gtgggttgaa 1200
atactctcag ctttcaagat agaattagat acatggagca atggcacgca gcaaégcttc | 1260
gatgaataca fttcttcgtc gtggttgtcg aacggttcce ggetgacagg tetcctgacg 1320
atgcaattcg tcggagtaaa attgtccgat gaaatgctta tgagtgaaga gtgcactgat . 1380
ttggctaggc atgtctgtat ggtcggecgg ctgctcaacg acgtgtgcag tictgagagg 1440
 gagcgcgagg aaaatattgc aggaaaaagt tatagcattc tactagcaac tgagaaagat 1500
ggaagaaaag ttagtgaaga tgaagccatt gcagagatca atgaaatggt tgaatatcac 1560
tggagaaaag tgttgcagat tgtgtataaa aaagaaagca ttttgccaag aagatgcaaa 1620
gatgtatttt tggagatggc taagggtacg ttttatgctt atgggatcaa cgatgaattg 1680
acttctcctc agcaatccaa ggaagatatg aaatcctttg tcttttga 1728

<210> 7

<211> 22

<212> DNA
<213> Artificial sequence
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<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Forward primer

misc_feature

(6)..(6)

nisa,c,g,ort

misc_feature
(15)..(15)
nisa,c,g,ort

misc_feature
(18)..(18)
nisa,c,g,ort

7

gayrtngayg ayacngcnat gg

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

8

24

DNA

Artificial sequence

Reverse primer

misc_feature .

(6)..(6)

nisa,c,g,ort

misc_feature

(9)..(9)

nisa,c,g,ort

misc_feature
(15)..(15)
nisa,c,g,ort
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<400> 8 »
gtyttnccna kccanacrte ryyt 24

<210> 9

<211> 354

<212> DNA

<213> Salvia sclarea

<400> 9
gcgttaggcet tctcaaaatg cacggatacg acgtcgatce aaatgtacta aaacatitca 60

agcaacaaga tggtaaattt tcctgctaca ttggtcaatc ggtcgagtct gcatctccaa 120
tgtacaatct ttatagggct gctcaactaa gatttccagg agaagaagtt cttgaagaag 180
ccactaaatt tgcctttaac ttcttgcaag aaatgctagt caaagatcga cttcaagaaa 240
gatgggtgat atccgaccac ttatttgatg agataaagct ggggttgaag atgccatggt 300
acgccactct accccgagtc gaggctgcat attatctaga ccattatget ggtt 354
<210> 10

<211> 29

<212> DNA

<213> Artificial sequence

<220>
<223> Primer designed specifically for FN23

<400> 10
gcacggatac gacgtcgatc caaatgtac 29

<210> 11

<211> 27

<212> DNA

<213> Atrtificial sequence

<220>
<223> Primer designed specifically for FN23

<400> 11
gggctgctca actaagattt ccaggag 27

<210> 12
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<211> 29
<212> DNA
<213> Artificial sequence

<220>
<223> Primer designed specifically for FN23

<400> 12
gggtgatatc cgaccactta tttgatgag A 29

<210> 13

<211> 36

<212> DNA

<213> Artificial sequence

<220>
<223> Adaptor sequence to extend oligodT primers

<400> 13
aattcggtac ccgggatcct ttitittitt tttitt 36

<210> 14

<211> 19

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 14
aattcggtac ccgggatcc 19

<210> 15

<211> 1271

<212> DNA

<213> Salvia sclarea

. <400> 15

aagaagttct tgaagaagcc actaaatttg cctttaactt cttgcaagaa atgctagtca 60
aagatcgact tcaagaaaga tgggtgatat ccgaccactt atttgatgag ataaagctgg 120
ggttgaagat gccatggtac gccactctac cccgagtcga ggcetgcatat tatciagacc 180

attatgctgg ttctggtgat gtatggattg gcaagagttt ctacaggatg ccagaaatca 240
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gcaatgatac atacaaggag cttgcgatat tggatttcaa cagatgccaa acacaacatc 300
agttggagtg gatccatatg caggaatggt acgacagatg cagccttage gaattcggga 360
taagcaaaag agagttgctt cgctcttact ttctggccge agcaaccata ttcgaaccgg 420
agagaactca agagéggctt ctgtgggcca aaaccagaat tctitctaag atgatcactt 480
catttgtcaa cattagtgga acaacactat ctitggacta caatticaat ggcctcgatg 540
aaataattag tagtgccaat gaagatcaag gactggctgg gactctgctg gcaaccttcc 600
atcaacttct agacggatic gatatataca ctctccatca actcaaacat gtttggagcc 660
aatggttcat gaaagtgcag caaggagagg gaagcggcgg ggaagacgceg gtgctcctag 720
cgaacacgct caacatctgc gccggectca acgaagacgt gttgtccaac aatgaataca 780
cggctetgtc caccctcaca aataaaatct gcaatcgect cgeccaaatt caagacaata 840
agattctcca agttgtggat gggagcataa aggataagga gctagaacag gatatgcagg 900
cgttggtgaa gttagtgctt caagaaaatg gcggecgeecgt agacagaaac atcagacaca 960
cgtttttgtc ggtttccaag actttctact acgatgecta ccacgacgat gagacgaccg 1020
atcttcatat cttcaaagta ctctttcgac cggttgtatg aaaaatattt taagctcgté 1080
tgcagtccac gtagataatt attttaaaat aaaggataaa ttaacgagaa acvgacgccat 1140
tttaaaataa tatgttaaga atggacccta aataagagcg tcgaaacatg cattgggata 1200
taatttatta attgttacac catttcggaa taaaatgatg ttatttcttt ttcatatgta 1260
aaaaaaaaaa a 1271

<210> 16

<211> 32

<212> DNA

<213> Artificial sequence

<220>
<223> Primer designed specifically for FN23

<400> 16
catggcatct tcaaccccag cittatctca tc 32
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<210> 17

<211> 33

<212> DNA

<213> Artificial sequence

<220>
<223> Primer designed specifically for FN23

<400> 17
gtggtcggat atcacccatc tticttgaag tcg 33

<210> 18

<211> 30

<212> DNA

<213> Artificial sequence

<220>
<223> Primer designed specifically for FN23

<400> 18
cattggagat gcagactcga ccgattgacc 30

<210> 19

<211> 1449

<212> DNA

<213> Salvia sclarea

<400> 19 :
caaaattctc ttccatttit aagataatag taatattcta attttccctc caaaaactcg 60

tgggaaattg aaaaatagaa aataaagatg acttctgtaa atttgagcag agcaccagca 120
gcgattatcc ggcgecaggcet gcagcetacag ccggaatttc atgccgagtg ttcatggetg 180
aaaagcagca gcaaacacgc gcccttgace ttgagttgee aaatccgtce taagcaactc 240
tcccaaatag ctgaattgag agtaacaagc ctggatgcgt cgcaagégag tgaaaaagac 300
atttcccttg ttcaaactcc gcataaggtt gaggttaatg aaaagatcga ggagtcaatc 360
gagtacgtcc aaaatctgtt gatgacgtcg ggcgacgggc gaataagegt gtcaccctat 420

gacacggcag tgatcgccct gatcaaggac ttgaaagggc gcgacgeccc geagtttccg 480
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tcatgtctcg agtggatcge gcaccaccaa ctggetgatg gectcatgggg cgacgaattc . 540
ttctgtattt atgatcggat tctaaataca ttggcatgtg tcgtagectt gaaatcatgg 600
aaccttcact ctgatattat tgaaaaagga gtgacgtaca tcaaggagaa tgtgcataaa 660
cttaaaggtg caaatgttga gcacaggaca gcggggticg aacttgtggt tectactttt 720
atgcaaatgg ccacagattt gggcatccaa gatctgecct atgatcétcc cctcatcaag 780
gagattgctg acacaaaaca acaaagattg aaagagatac ccaaggattt ggtttaccaa 840
atgccaacga atttactgta cagtttagaa gggttaggag atttggagtg ggaaaggcta 900
ctgaaactgc agtcgggcaa tggctccttc ctcacttcge cgtegtccac cgecgeecgtc 960
ttgatgcata ccaaagatga aaaatgtttg aaatacatcg aaaacgccct caagaattgc 1020
gacggaggag caccacatac ttatccagtc gatatcttct caagactttg ggcaatcgat 1080
aggctacaac gcctaggaat ttctcgtttc ticcagcacg agatcaagta tttcttagat 1140
cacatcgaaa gcgtttggga ggagaccgga gttttcagtg gaagétatac gaaatttagc 1200
gatattgatg acacgtccat gggcgttagg ctictcaaaa tgcacggata cgacgtcgat 1260
ccaaatgtac taaaacattt caagcaacaa gatggtaaat tttcctgcta cattggtcaa 1320
tcggtcgagt ctgcatctcc aatgtacaat ctttatéggg ctgctcaact aagatttcca 1380
ggagaagaag ttcttgaaga agccactaaa tttgccttta acttcttgca agaaatgcta 1440
gicaaagat 1449

<210> 20

<211> 2655

<212> DNA

<213> Salvia sclarea

<400> 20
caaaattctc ttccattttt aagataatag taatattcta attticcctc caaaaactcg 60

tgggaaattg aaaaatagaa aataaagatg acttctgtaa atttgagcag agcaccagca 120
gcgattatcc ggcgcaggct gcagctacag ccggaatttc atgccgagtg ttcatggetg 180

aaaagcagca gcaaacacgc gcccttgacc ttgagttgee aaatcegtee taagcaactc 240
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tcccaaatag ctgaattgag agtaacaagc ctggatgcgt cgcaagcgag tgaaaaagac 300
atttcccttg ticaaactcc gcataaggtt gaggttaatg aaaagatcga ggagtcaatc 360
gagtacgtcc aaaatctgtt gatgacgtcg ggcgacggge gaataagegt gtcaccctat 420
gacacggcag tgatcgccct gatcaaggac ttgaaagggce gcgacgecce geagtitccg 480
tcatgtctcg agtggatcge gcaccaccaa ctggetgatg getcatgggg cgacgaattc 540
ttctgtattt atgatcggat tctaaataca ttggcatgtg tcgtagectt gaaatcatgg 600
aaccttcact ctgatattat tgaaaaagga gtgacgtaca tcaaggagaa tgtgcataaa 660
cttaaaggtg caaatgttga gcacaggacavgcggggttcg aacttgtggt tectactttt 720
atgcaaatgg ccacagattt gggcatccaa gatctgccct atgatcatce cctcatcaag 780
gagattgctg acacaaaaca acaaagattg aaagagatac ccaaggéttt ggtttaccaa 840
atgccaacga atttactgta cagtttagaa gggttaggag atttggagtg ggaaaggcta 900
ctgaaactgc agtcgggcaa tggcetectte ctcacttcge cgtegteccac cgecgeecgic 960
ttgatgcata ccaaagatga aaaatgtttg aaatacatcg aaaacgccct caagaattgc 1020
gacggaggag cacéacatac ttatccagtc gatatcttct caagactttg ggcaatcgat 1080
aggctacaac gcctaggaat' ttctegtttc ticcagcacg agatcaagta titcttagat 1140
cacatcgaaa gcgtttggga ggagaccgga gttttcagtg gaagatatac gaaatttagc 1200
gatattgatg acacgtccat gggcgttagg cttctcaaaa tgcacggata cgacgtcgat 1260
ccaaatgtac taaaacattt caagcaacaa gatggtaaat tttcctgcta cattggtcaa 1320
tcggtcgagt ctgcatctcc aatgtacaat ctttataggg ctgctcaact aagatttcca 1380
ggagaagaag ttcttgaaga agccactaaa tttgécttta acttcttgca agaaatgcta 1440
gtcaaagatc gacticaaga aagatgggtg atatccgacc acttatttga tgagataaag 1500
ctggggttga agatgccatg gtacgccact ctaccccgag tcgaggetge atattatcta 1560
gaccattatg ctggttctgg tgatgtatgg attggcaaga gtttctacag gatgccagaa 1620

atcagcaatg atacatacaa ggagcttgcg atattggatt tcaacagatg ccaaacacaa 1680
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catcagttgg agtggatcca tatgcaggaa tggtacgaca gatgcagcct tagcgaattc 1740
gggataagca aaagagagtt gcttcgetct tactttctgg ccgcagcaac catattcgaa 1800
ccggagagaa ctcaagagag gettctgtgg gccaaaacca gaattctttc taagatgatc 1860,
acttcatttg tcaacattag tggaacaaca ctatctttgg actacaattt caatggcctc 1920
gatgaaataa ttagtagtgc caatgaagat caaggactgg ctgggactct gctggcaacc 1980
ttccatcaac ttctagacgg attcgatata tacactctcc atcaactcaa acatgtttgg 2040
agccaatggt tcatgaaagt gcagcaagga gagggaagbg gcggggaaga cgeggtgetc 2100
ctagcgaaca cgctcaacat ctgcgecggce ctcaacgaag acgtgttgtc caacaatgaa 2160
tacacggctc tgtccaccct cacaaétaaa atctgcaatc gectcgecca aattcaagac 2220
aataagattc tccaagttgt ggatgggagc ataaaggata aggagctaga acaggatatg 2280
caggcgttgg tgaagttagt gcttcaagaa aatggcggceg ccgtagacag aaacatcaga 2340
cacacgtttt tgtcggtttc caagactttc tactacgatg cctaccacga cgatgagacg 2400
accgatcttc atatcttcaa agtactctit cgaccggttg tatgaaaaat attttaagct 2460
cgtctgcagt ccacgtagat aattatttta aaataaagga taaattaacg agaaacgacg 2520
ccattttaaa ataatatgtt aagaatggac cctaaataag agcgtcgaaa catgcattgg 2580
gatataattt attaattgtt acaccatttc ggaataaaat gatgttatit ctttttcata 2640
tgtaaaaaaa aaaaa 2655

<210> 21

<211> 785

<212> PRT

<213> Salvia sclarea

<400> 21

I1VIet Thr Seg Val Asn Letiger Arg Ala I:;o Ala Ala lle lle Arg Arg

Arg Leu Gin Leu GIn Pro Glu Phe His Ala Glu Cys Ser Trp Leu Lys
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20 25 30

Ser Ser Ser Lys His Ala Pro Leu Thr Leu Ser Cys Gin lle Arg Pro
35 40 45

Lys GIn Leu Ser Gin lle Ala Glu Leu Arg Val Thr Ser Leu Asp Ala
50 55 60

Ser GIn Ala Ser Glu Lys Asp lle Ser Leu Val GIn Thr Pro His Lys
65 70 75 80

Val Glu Val Asn Glu Lys lle Glu Glu Ser lle Glu Tyr Val GIn Asn
85 90 95

Leu Leu Met Thr Ser Gly Asp Gly Arg lle Ser Val Ser Pro Tyr Asp
100 105 110

Thr Ala Val lle Ala Leu lle Lys Asp Leu Lys Gly Arg Asp Ala Pro
115 120 125

GIn Phe Pro Ser Cys Leu Glu Trp lle Ala His His GIn Leu Ala Asp
130 135 140

Gly Ser Trp Gly Asp Glu Phe Phe Cys lle Tyr Asp Arg lle Leu Asn
145 - 150 155 160

Thr Leu Ala Cys Val Val Ala Leu Lys Ser Trp Asn Leu His Ser Asp
165 170 175

lle lle Glu Lys Gly Val Thr Tyr lle Lys Glu Asn Val His Lys Leu
180 185 190

Lys Gly Ala Asn Val Glu His Arg Thr Ala Gly Phe Glu Leu Val Val
195 200 205

Pro Thr Phe Met Gin Met Ala Thr Asp Leu Gly lle Gin Asp Leu Pro
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210 215 220

Tyr Asp His Pro Leu lle Lys Glu lle Ala Asp Thr Lys' GIn GiIn Arg
225 230 235 240

Leu Lys Glu lle Pro Lys Asp Leu Val Tyr GIn Met Pro Thr Asn Leu
245 250 255

Leu Tyr Ser Leu Glu Gly Leu Gly Asp Leu Glu Trp Glu Arg Leu Leu
260 265 270

Lys Leu Gin Ser Gly Asn Gly Ser Phe Leu Thr Ser Pro Ser Ser Thr
275 280 285

Ala Ala Val Leu Met His Thr Lys Asp Glu Lys Cys Leu Lys Tyr lle
290 295 300

Glu Asn Ala Leu Lys Asn Cys Asp Gly Gly Ala Pro His Thr Tyr Pro
305 310 315 320

Val Asp lle Phe Ser Arg Leu Trp Ala lle Asp Arg Leu GIn Arg Leu
325 330 335

Gly lle Ser Arg Phe Phe Gin His Glu lle Lys Tyr Phe Leu Asp His
340 345 350

lle Glu Ser Val Trp Glu Glu Thr Gly Val Phe Ser Gly Arg Tyr Thr
355 360 365

Lys Phe Ser Asp lle Asp Asp Thr Ser Met Gly Val Arg Leu Leu Lys
370 375 380

Met His Gly Tyr Asp Val Asp Pro Asn Val Leu Lys His Phe Lys Gin
385 390 395 400 -

GIn Asp Gly Lys Phe Ser Cys Tyr lle Gly Gin Ser Val Glu Ser Ala
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405 410 415

Ser Pro Met Tyr Asn Leu Tyr Arg Ala Ala GIn Leu Arg Phe Pro Gly
420 425 430

Glu Glu Val Leu Glu Glu Ala Thr Lys Phe Ala Phe Asn Phe Leu Gin
435 440 445

Glu Met Leu Val Lys Asp Arg Leu Gin Glu Arg Trp Val lle Ser Asp
450 455 460

His Leu Phe Asp Glu lle Lys Leu Gly Leu Lys Met Pro Trp Tyr Ala
465 470 475 480

Thr Leu Pro Arg Val Glu Ala Ala Tyr Tyr Leu Asp His Tyr Ala Gly
485 490 495

Ser Gly Asp Val Trp lle Gly Lys Ser Phe Tyr Arg Met Pro Glu lle
500 505 510

Ser Asn Asp Thr Tyr Lys Glu Leu Ala lle Leu Asp Phe Asn Arg Cys
515 - 520 525 '

GIn Thr GIn His GiIn Leu Glu Trp lle His Met GIn Glu Trp Tyr Asp
530 535 540 '

Arg Cys Ser Leu Ser Glu Phe Gly lle Ser Lys Arg Glu Leu Leu Arg
545 550 555 560

Ser Tyr Phe Leu Ala Ala Ala Thr lle Phe Glu Pro Glu Arg Thr Gin
565 570 575

Glu Arg Leu Leu Trp Ala Lys Thr Arg lle Leu Ser Lys Met lle Thr
580 585 590

Ser Phe Val Asn lle Ser Gly Thr Thr Leu Ser Leu Asp Tyr Asn Phe
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595 600 605

Asn Gly Leu Asp Gilu lle lle Ser Ser Ala Asn Glu Asp GIn Gly Leu
610 615 620

Ala Gly Thr Leu Leu Ala Thr Phe His GiIn Leu Leu Asp Gly Phe Asp
625 630 635 640

lle Tyr Thr Leu His GIn Leu Lys His Val Trp Ser Gin Trp Phe Met
645 650 655

Lys Val Gin GIn Gly Glu Gly Ser Gly Gly Glu Asp Ala Val Leu Leu
660 665 670

Ala Asn Thr Leu Asn lle Cys Ala Gly Leu Asn Glu Asp Val Leu Ser
675 680 685

Asn Asn Glu Tyr Thr Ala Leu Ser Thr Leu Thr Asn Lys lle Cys Asn
690 695 700

Arg Leu Ala Gin lle Gin Asp Asn Lys lle Leu GIn Val Val Asp Gly
705 710 715 720

Ser lle Lys Asp Lys Glu Leu Glu GiIn Asp Met Gin Ala Leu Val Lys
725 730 735

Leu Val Leu GIn Glu Asn Gly Gly Ala Val Asp Arg Asn lle Arg His
740 745 750

Thr Phe Leu Ser Val Ser Lys Thr Phe Tyr Tyr Asp Ala Tyr His Asp
755 760 765

Asp Glu Thr Thr Asp Leu His lle Phe Lys Val Leu Phe Arg Pro Val
770 775 780

Val
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785

<210> 22

<211> 38

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 22
tactgacata tgacttctgt aaatttgagc agagcacc

<210> 23

<211> 36

<212> DNA

<213> Atrtificial sequence

<220>
<223> Primer

<400> 23
ttggtacctc atacaaccgg tcgaaagagt actttg

<210> 24

<211> 31

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 24
gttggagtgg atccacatgc aggaatggta ¢

<210> 25

<211> 31

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 25

30

38

36
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gtaccattcc tgcatctgga tccactccaa c 31

<210> 26

<211> 805

<212> PRT

<213> Salvia sclarea

<400> 26
Met Gly Ser Ser His His His His His His Ser Ser Gly Leu Val Pro
1 5 10 15

Arg Gly Ser His Met Thr Ser Val Asn Leu Ser Arg Ala Pro Ala Ala
20 25 30

lle Thr Arg Arg Arg Leu Gin Leu GIn Pro Glu Phe His Ala Glu Cys
35 40 45

Ser Trp Leu Lys Ser Ser Ser Lys His Ala Pro Leu Thr Leu Ser Cys
50 55 60

Gin lle Arg Pro Lys Gin Leu Ser Gin lle Ala Glu Leu Arg Val Thr
65 70 75 80

Ser Leu Asp Ala Ser GIn Ala Ser Glu Lys Asp lle Ser Leu Val GIn
85 90 95 '

Thr Pro His Lys Val Glu Val Asn Glu Lys lle Glu Glu Ser lle Glu
100 105 110

Tyr Val GIn Asn Leu Leu Met Thr Ser Gly Asp Gly Arg lle Ser Val
115 120 125

Ser Pro Tyr Asp Thr Ala Val lle Ala Leu lle Lys Asp Leu Lys Gly
130 135 140

Arg Asp Ala Pro GiIn Phe Pro Ser Cys Leu Glu Trp lle Ala His His
145 150 155 160
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GIn Leu Ala Asp Gly Ser Trp Gly Asp Glu Phe Phe Cys lle Tyr Asp
165 170 175

Arg lle Leu Asn Thr Leu Ala Cys Val Val Ala Leu Lys Ser Trp Asn
180 185 190

Leu His Ser Asp lle lle Glu Lys Gly Val Thr Tyr lle Lys Glu Asn
195 200 205

Val His Lys Leu Lys Gly Ala Asn Val Glu His Arg Thr Ala Gly Phe
210 215 220

Glu Leu Val Val Pro Thr Phe Met GIn Met Ala Thr Asp Leu Gly lle
225 - 230 235 240

Gin Asp Leu Pro Tyr Asp His Pro Leu lle Lys Glu lle Ala Asp Thr
245 250 255

Lys GIn GiIn Arg Leu Lys Glu lle Pro Lys Asp Leu Val Tyr GIn Met
260 265 270

Pro Thr Asn Leu Leu Tyr Ser Leu Glu Gly Leu Gly Asp Leu Glu Trp
275 280 285

Glu Arg Leu Leu Lys Leu GIn Ser Gly Asn Gly Ser Phe Leu Thr Ser
290 295 300

Pro Ser Ser Thr Ala Ala Val Leu Met His Thr Lys Asp Glu Lys Cys
- 305 310 315 320

Leu Lys Tyr lle Glu Asn Ala Leu Lys Asn Cys Asp Gly Gly Ala Pro
325 330 335

His Thr Tyr Pro Val Asp lle Phe Ser Arg Leu Trp Ala lle Asp Arg
340 345 - 350 ‘
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Leu GIn Arg Leu Gly lle Ser Arg Phe Phe Gin His Glu lle Lys Tyr
355 360 365

Phe Leu Asp His lle Glu Ser Val Trp Glu Glu Thr Gly Val Phe Ser
370 375 : 380

Gly Arg Tyr Thr Lys Phe Ser Asp lle Asp Asp Thr Ser Met Gly Val
385 390 395 400

Arg Leu Leu Lys Met His Gly Tyr Asp Val Asp Pro Asn Val Leu Lys
405 410 415

His Phe Lys GIn GiIn Asp Gly Lys Phe Ser Cys Tyr lle Gly Gln Ser
420 425 430

Val Giu Ser Ala Ser Pro Met Tyr Asn Leu Tyr Arg Ala Ala Gin Leu
435 440 445

Arg Phe Pro Gly Glu Glu Val Leu Glu Glu Ala Thr Lys Phe Ala Phe
450 455 460

Asn Phe Leu Gin Glu Met Leu Val Lys Asp Arg Leu Gin Glu Arg Trp
465 470 475 480

Val lle Ser Asp His Leu Phe Asp Glu lle Lys Leu Gly Leu Lys Met
485 490 495

Pro Trp Tyr Ala Thr Leu Pro Arg Val Glu Ala Ala Tyr Tyr Leu Asp
500 505 510

His Tyr Ala Gly Ser Gly Asp Val Trp lle Gly Lys Ser Phe Tyr Arg
515 520 525

Met Pro Glu lle Ser Asn Asp Thr Tyr Lys Glu Leu Ala lle Leu Asp
530 535 540
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Phe Asn Arg Cys GIn Thr GIn His GIn Leu Glu Trp lle His Met GIn
545 550 555 560

Glu Trp Tyr Asp Arg Cys Ser Leu Ser Glu Phe Gly lle Ser Lys Arg
565 570 575

Glu Leu Leu Arg Ser Tyr Phe Leu Ala Ala Ala Thr lle Phe Glu Pro
580 585 590 \

Glu Arg Thr Gin Glu Arg Leu Leu Trp Ala Lys Thr Arg lle Leu Ser
595 600 605

Lys Met lle Thr Ser Phe Val Asn lle Ser Gly Thr Thr Leu Ser Leu
610 615 620

Asp Tyr Asn Phe Asn Gly Leu Asp Glu lle lle Ser Ser Ala Asn Glu
625 630 635 - 640

Asp Gin Gly Leu Ala Gly Thr Leu Leu Ala Thr Phe His Gin Leu Leu
645 650 655

Asp Gly Phe Asp lle Tyr Thr Leu His Gin Leu Lys His Val Trp Ser
660 665 670

GIn Trp Phe Met Lys Val Gin GIn Gly Glu Gly Ser Gly Gly Glu Asp
675 680 685

Ala Val Leu Leu Ala Asn Thr Leu Asn lle Cys Ala Gly Leu Asn Glu
690 695 700

Asp Val Leu Ser Asn Asn Glu Tyr Thr Ala Leu Ser Thr Leu Thr Asn
705 710 715 720

Lys lle Cys Asn Arg Leu Ala Gin lle GIn Asp Asn Lys lle Leu GIn
725 730 735

34



Val Val Asp Gly Ser lle Lys Asp Lys Glu Leu Glu GIn Asp Met GIn
740 : 745 750

Ala Leu Val Lys Leu Val Leu GIn Glu Asn Gly Gly Ala Val Asp Arg
755 . 760 765

Asn lle Arg His Thr Phe Leu Ser Val Ser Lys Thr Phe Tyr Tyr Asp
770 775 780

Ala Tyr His Asp Asp Glu Thr Thr Asp Leu His lle Phe Lys Val Leu
785 790 795 800

Phe Arg Pro Val Val
' 805

<210> 27

<211> 804

<212> PRT

<213> Salvia sclarea

<400> 27
Met Gly Ser Ser His His His His His His Ser Ser Gly Leu Val Pro
1 5 10 15

Arg Gly Ser His Met Thr Ser Val Asn Leu Ser Arg Ala Pro Ala Ala
20 25 30

lle lle Arg Arg Arg Leu Gin Leu GIn Pro Glu Phe His Ala Glu Cys
35 40 45

Ser Trp Leu Lys Ser Ser Ser Lys His Ala Pro Phe Thr Leu Ser Cys
50 55 60

Gin lle Arg Pro Lys GiIn Leu Ser Gin lle Ala Glu Leu Arg Val Thr
65 70 75 80
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Ser Leu Asp Ala Ser Gin Ala Ser Glu Lys Asp lle Ser Leu Val GIn
85 90 95

“Thr Pro His Lys Val Glu Val Asn Glu Lys lle Glu Glu Ser lle Glu
100 105 110

Tyr Val GIn Asn Leu Leu Met Thr Ser Gly Asp Gly Arg lle Ser Val
115 120 125

Ser Pro Tyr Asp Thr Ala Val lle Ala Leu lle Lys Asp Leu Lys Gly
130 135 140

Arg Asp Ala Pro GIn Phe Pro Ser Cys Leu Glu Trp lle Ala His His
145 150 155 160

GIn Leu Ala Asp Gly Ser Trp Gly Asp Glu Phe Phe Cys lle Tyr Asp
165 170 175

Arg lle Leu Asn Thr Leu Ala Cys Val Val Ala Leu Lys Ser Trp Asn
180 185 190

Leu GiIn Ser Asp lle lle Glu Lys Gly Val Thr Tyr lle Lys Glu Asn
195 200 205

Val His Lys Leu Lys Gly Ala Asn Val Glu His Arg Thr Ala Gly Phe
210 215 220

Glu Leu Val Val Pro Thr Phe Met Gin Met Ala Thr Asp Leu Gly lle
225 230 235 240

GIn Gly Leu Pro Tyr Asp His Pro Leu lle Lys Glu lle Ala Asp Thr
245 250 255

Lys GIn GIn Arg Leu Lys Glu lle Pro Lys Asp Leu Val Tyr GIn Met
260 265 270
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Pro Thr Asn Leu Leu Tyr Ser Leu Glu Gly Leu Gly Asp Leu Glu Trp “'
275 280 285

Glu Arg Leu Leu Lys Leu Gin Ser Gly Asn Gly Ser Phe Leu Thr Ser
290 295 300

Pro Ser Ser Thr Ala Ala Val Leu Met His Thr Lys Asp Glu Lys Cys
305 310 315 320

Leu Lys Tyr lle Glu Asn Ala Leu Lys Asn Cys Asp Gly Gly Ala Pro
325 330 335

His Thr Tyr Pro Val Asp lle Phe Ser Arg Leu Trp Ala lle Asp Arg
340 345 350

Leu Gin Arg Leu Gly lle Ser Arg Phe Phe Gin His Glu lle Lys Tyr
355 360 365

Phe Leu Asp His lle Glu Ser Val Trp Glu Glu Thr Gly Val Phe Ser
370 375 380

Gly Arg Tyr Thr Lys Phe Ser Asp lle Asp Asp Thr Ser Met Gly Val
385 390 - 395 400

Arg Leu Leu Lys Met His Gly Tyr Asp Val Asp Pro Asn Val Leu Lys
405 410 415

His Phe Lys GIn Gin Asp Gly Lys Phe Ser Cys Tyr lle Gly GIn Ser
420 425 430

Val Glu Ser Ala Ser Pro Met Tyr Asn Leu Tyr Arg Ala Ala Gin Leu
435 440 445

Arg Phe Pro Gly Glu'Glu Val Leu Glu Glu Ala Thr Lys Phe Ala Phe
450 455 460
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Asn Phe Leu GIn Glu Met Leu Val Lys Asp Arg Leu GiIn Glu Arg Trp
465 470 . 475 480

Val lle Ser Asp His Leu Phe Asp Glu lle Lys Leu Gly Leu Lys Met
485 490 495

Pro Trp Tyr Ala Thr Leu Pro Arg Val Glu Ala Ala Tyr Tyr Leu Asp
500 505 510

His Tyr Ala Gly Ser Gly Asp Val Trp lle Gly Lys Ser Phe Tyr Arg
515 520 525

Met Pro Glu lle Ser Asn Asp Thr Tyr Lys Glu Leu Ala lle Leu Asp
530 535 540

Phe Asn Arg Cys Gin Thr Gin His GiIn Leu Glu Trp lle GIn Met Gin
545 550 555 560

Glu Trp Tyr Asp Arg Cys Ser Leu Ser Glu Phe Gly lle Ser Lys Arg
565 570 575

Glu Leu Leu Arg Ser Tyr Phe Leu Ala Ala Ala Thr lle Phe Glu Pro
580 585 590

Glu Arg Thr Gin Glu Arg Leu Leu Trp Ala Lys Thr Arg lle Leu Ser
595 600 605

Lys Met lle Thr Ser Phe Val Asn lle Ser Gly Thr Thr Leu Ser Leu
610 615 620 '

Asp Tyr Asn Phe Asn Gly Leu Asp Gilu lle lle Ser Ala Asn Glu Asp
625 630 635 640

GIn Gly Leu Ala Gly Thr Leu Leu Ala Thr Phe His Gin Leu Leu Asp
645 650 655
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Gly Phe Asp lle Tyr Thr Leu His GiIn Leu Lys His Val Trp Ser Gin
660 665 670

Trp Phe Met Lys Val Gin GIn Gly Glu Gly Ser Gly Gly Glu Asp Ala
675 - 680 685

Val Leu Leu Ala Asn Thr Leu Asn lle Cys Ala Gly Leu Asn Glu Asp
690 695 700

Val Leu Ser Asn Asn Glu Tyr Thr Ala Leu Ser Thr Leu Thr Asn Lys
705 710 715 720

lle Cys Asn Arg Leu Ala Gin lle GIn Asp Asn Lys lle Leu Gin Val
725 730 735

Val Asp Gly Ser lle Lys Asp Lys Glu Leu Glu Gin Asp Met Gin Ala
740 745 750

Leu Val Lys Leu Val Leu GiIn Glu Asn Gly Gly Ala Val Asp Arg Asn
755 760 765

lle Arg His Thr Phe Leu Ser Val Ser Lys Thr Phe Tyr Tyr Asp Ala
770 775 780

Tyr His Asp Asp Glu Thr Thr Asp Leu His lle Phe Lys Val Leu Phe
785 790 795 - - 800 '

Arg Pro Val Val

<210> 28

<211> 2310

<212> DNA

<213> Salvia sclarea

<400> 28
atgctgcagc tacagccgga atttcatgcc gagtgttcat ggctgaaaag cagcagcaaa
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cacgcgccct tgaccttgag ttgccaaatc cgtcctaage aactctccca aatagetgaa 120
ttgagagtaa caagcctgga tgcgtcgcaa gcgagtgaaa aagacatttc ccttgttcaa 180
actccgcata aggttgaggt taatgaaaag atcgaggagt caatcgagta cgtccaaaat 240
ctgttgatga cgtcgggcga cgggecgaata agegtgtcac cctatgacac ggcagtgatc 300
gccctgatca aggacttgaa agggcgcgac gccccgeagt tfccgtcatg tctcgagtgg 360
atcgcgcacc accaactggc tgatggctca tggggcgacg aattctictg tatttatgat 420
cggatictaa atacattggc atgtgtcgta gccttgaaat catggaacct tcactctgat 480
attattgaaa aaggagtgac gtacatcaag gagaatgtgc ataaacttaa aggtgcaaat 540
gttgagcaca ggacagcggg gttcgaactt gtggttccta cttttatgca aatggccaca 600
gatttgggca tccaagatct gccctatgat catccectca tcaaggagat tgctgacaca 660
aaacaacaaa gattgaaaga gatacccaag gatttggtit accaaatgcc aacgaattta 720
ctgtacagtt tagaagggtt aggagatttg gagtgggaaa ggctactgaa actgcagtcg 780
ggcaatggct ccttcctcac ttcgecgteg tccaccgecg cegtcttgat gcataccaaa 840
gatgaaaaat gtttgaaata catcgaaaac gccctcaaga attgcgacgg aggagcacca 900
catacttatc cagfcgatat ctictcaaga ctttgggcaa tcgataggct acaacgccta 960
ggaattictc gtttcttcca gcacgagatc aagtatttct tagatcacat cgaaagegtt 1020
tgggaggaga ccggagtttt cagtggaaga tatacgaaat ttagcgatat tgatgacacg 1080
tccatgggcg ttaggcttct caaaatgcac ggatacgacg tcgatccaaa tgtactaaaa 1140
catttcaagc aacaagatgg taaattttcc tgctacattg gtcaatcggt.cgagtctgca 1200
tctccaatgt acaatcttta tagggctgcet caactaagat ttccaggaga agaagttctt 1260
gaagaagcca ctaaatttgc ctttaacttc tigcaagaaa tgctagtcaa agatcgactt 1320
caagaaagat gggtgatatc cgaccactta titgatgaga taaagctggg gttgaagatg 1380
ccatggtacg ccactctacc ccgagtcgag gctgcatatt atctagacca ttatgetggt 1440

tctggtgatg tatggattgg caagagtttc tacaggatgc cagaaatcag caatgataca 1500
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tacaaggagc ttgcgatatt ggatttcaac agatgccaaa cacaacatca gttggagtgg 1560
atccacatgc aggaatggta cgacagatgc agccttageg aattcgggat aagcaaaaga 1620
gagttgcttc getcttactt tctggecgea gcaaccatat tcgaaccgga gagaactcaa 1680
gagaggcttc tgtgggccaa aaccagaatt ctttctaaga tgatcacttc atttgtcaac 1740
attagtggaa caacactatc tttggactac aattticaatg gcctcgatga aataattagt 1800
agtgccaatg aagatcaagg actggctggg actctgectgg caaccttcca tcaacttcta 1860
gacggattcg atatatacac tctccatcaa ctcaaacatg tttggagcca atggttcatg 1920
aaagtgcagc aaggagaggg aagcggcggg gaagacgegg tgetecctage gaacacgetc 1980
aacatctgcg ccggectcaa cgaagacgtg ttgtccaaca atgaatacac ggcetctgtce 2040
accctcacaa ataaaatctg caatcgcectc gcccaaattc aagacaataa gattctccaa 2100
gttgtggatg ggagcataaa ggataaggag ctagaacagg atatgcaggc gttggtgaag 2160
ttagtgcttc aagaaaatgg cggcgecgta gacagaaaca tcagacacac gittttgicg 2220
gtttccaaga ctttctacta cgatgcctac cacgacgatg agacgaccga tcttcatatc 2280
ttcaaagtac tctttcgacc ggttgtatga | 2310

<210> 29

<211> 2253

<212> DNA

<213> Salvia sclarea

<400> 29
atgcacgcgc ccttgacctt gagttgccaa atccgtccta agcaactctc ccaaatagcet 60

gaattgagag taacaagcct ggatgcgtcg caagcgagtg aaaaagacat ttcccttgtt 120
caaactccgc ataaggttga ggttaatgaa aagatcgagg agtcaatcga gtacgiccaa 180
aatctgttga tgacgtcggg cgacgggcega ataagegtgt caccctatga cacggcagtg 240
atcgccectga tcaaggactt gaaagggege gacgeccege agtttcegte atgtctcgag 300

tggatcgege accaccaact ggctgatgge tcatggggeg acgaattctt ctgtatttat 360
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gatcggattc faaatacatt ggcatgtgtc gtagccttga aatcatggaa ccttcactet 420
gatattattg aaaaaggagt gacgtacatc aaggagaatg tgcataaact taaaggtgca 480

| aatgttgagc acaggacagc ggggttcgaa cttgtggttc ctacttttat gcaaatggcc 540
acagatttgg gcatccaaga tctgccctat gatcatccec tcatcaagga gattgctgac 600
acaaaacaac aaagattgaa agagataccc aaggatttgg tttaccaaat gccaacgaat 660
ttactgtaca gtttagaagg gttaggagat ttggagtggg aaaggctact gaaactgcag 720
tcgggcaatg gctccttect Cacttcgccg tcgtccaccg ccgecgtcett gatgcatacc 780
aaagatgaaa aatgtttgaa atacatcgaa aacgccctca agaattgcga cggaggagca 840
ccacatactt atccagtcga tatcttctca agacttggg caatcgatag gctacaacgc 900
ctaggaattt ctcgttictt ccagcacgag atcaagtatt tcttagatca catcgaaagc 960
gtttgggagg agaccggagt tttcagtgga agatatacga aatttagcga tattgatgac 1020
acgtccatgg gcgttaggct tctcaaaatg cacggatacg acgtcgatcc éaatgtacta 1080
aaacatttca agcaacaaga tggtaaattt tcctgctaca ttggtcaatc ggtcgagtct 1140
gcatctccaa tgtacaatct ttatagggct gctcaactaa gatttccagg agaagaagtt 1200
cttgaagaag ccactaaatt tgcctttaac ttcttgcaag aaatgctagt caaagatcga 1260
cttcaagaaa gatgggtgat atccgaccac ttatttgatg agataaagct ggggttgaag 1320
atgccatggt acgccactct accccgagtc gaggcetgceat attatctaga ccattatget 1380
ggttctggtg atgtatggat tggcaagagt tictacagga tgccagaaat cagcaatgat 1440
acatacaagg agcttgcgat attggatitc aacagatgcc aaacacaaca tcagttggag 1500
tggatccaca tgcaggaatg gtacgacaga tgcagcctta gcgaattcgg gataagcaaa 1560
agagagttgc ttcgctctta ctttctggec gcagcaacca tattcgaacc ggagagaact 1620
caagagaggc ttctgtgggc caaaaccaga attctticta agatgatcac ttcatttgtc 1680
aacattagtg gaacaacact atctttggac tacaatttca atggcctcga tgaaataatt 1740

agtagtgcca atgaagatca aggactggct gggactctgc tggcaacctt ccatcaactt 1800
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ctagacggat tcgatatata cactctccat caactcaaac atgtttggag ccaatggttc 1860
atgaaagtgc agcaagga'ga gggaagcggce ggggaagacg cggtgctcct agcgaacacg 1920
ctcaacatct gcgccggect caacgaagac gtgttgtcca acaatgaata cacggetctg 1980
tccaccetca caaataaaat ctgcaatcege ctcgeccaaa ttcaagacaa taagattcte 2040
caagttgtgg atgggagcat aaaggataag gagctagaac aggatatgca ggecgttggtg 2100
aagttagtgc ttcaagaaaa tggcggcegcec gtagacagaa acatcagaca cacgttittg 2160
tcggtticca agactticta ctacgatgcce taccacgacg atgagacgac cgatcttcat 2220
atcttcaaag tactctticg accggttgta tga 2253

<210> 30

<211> 2202

<212> DNA

<213> Salvia sclarea

<400> 30
atgatagctg aattgagagt aacaagcctg gatgcgtcge aagcgagtga aaaagacatt 60

tcccttgttc aaactccgea taaggttgag gttaatgaaa agatcgagga gtcaatcgag 120
tacgtccaaa atctgttgat gacgtcgggc gacgggcgaa taagcegtgtc accctatgac 180
acggcagtga tcgccctgat caaggacttg aaagggegeg acgeccegea gtttcegtca 240
tgtctcgagt ggatcgcgca ccaccaactg getgatggcet catggggcega cgaattcttc . 300
tgtatttatg atcggattct aaatacattg gcatgtgtcg tagccttgaa atcatggaac 360
cttcactctg atattatiga aaaaggagtg acgtacatca aggagaatgt gcataaactt 420
aaaggtgcaa atgttgagca caggacagcg gggttcgaac ttgtggttcc tacttttatg 480
caaatggcca cagatttggg catccaagat ctgccctatg atcatcccbt catcaaggag 540
attgctgaca caaaacaaca aagattgaaa gagataccca aggatttggt ttaccaaatg 600
ccaacgaatt tactgtacag tttagaaggg ttaggagatt tggagtggga aaggctactg 660
aaactgcagt cgggcaatgg ctecttecte acttcgecgt cgtccaccge cgeegtettg 720

atgcatacca aagatgaaaa atgtttgaaa tacatcgaaa acgccctcaa gaattgcgac 780

43



ggaggagcac cacatactta tccagtcgat atcttctcaa gactttggge aatcgatagg 840
ctacaacgcc taggaatttc tcgtttcttc cagcacgaga tcaagtattt cttagatcac 900
atcgaaagcg tttgggagga gaccgg'agtt ttcagtggaa gatatacgaa atttagcgat 960
véttgatgaca cgtccatggg cgttaggcett ctcaaaatge acggatacga cgtcgatcca 1020
aatgtactaa aacatttcaa gcaacaagat ggtaaatttt cctgctacat tggtcaatcg 1080
gtcgagtctg catctccaat gtacaatctt tatagggcetg ctcaactaag atttccagga 1140
gaagaagttc ttgaagaagc cactaaattt gcctttaact tcttgcaaga aatgctagtc 1200
aaagatcgac ttcaagaaag atgggtgata tccgaccact tatttgatga gataaagctg 1260
gggttgaaga tgccatggta cgccactcta ccccgagtcg aggcetgeata ttatctagac 1320
cattatgctg gttctggtga tgtatggatt ggcaagagtt tctacaggat gccagaaatc 1380
agcaatgata catacaagga gcttgcgata ttggatttca acagatgcca aacacaacat 1440
cagttggagt ggatccacat gcaggaatgg tacgacagat gcagccttag cgaattdggg 1500
ataagcaaaa gagagttgct tcgetcttac tttctggccg cagcaaccat attcgaaccg 1560
gagagaactc aagagaggct tctgtgggcc aaaaccagaa ttctttctaa gatgatcact 1620
tcatttgtca acattagtgg aacaacacta tcttiggact acaatttcaa tggcctcgat 1680
gaaataatta gtagtgccaa tgaagatcaa ggactggcetg ggactctgcet ggcaaccttc 1740
catcaacttc tagacggatt cgatatatac actctccatc aactcaaaca tgtttggagc 1800
caatggttca tgaaagtgca gcaaggagag ggaagcggcg gggaagacgc ggtgctccta 1860
gcgaacacgc tcaacatctg cgecggcectc aacgaagacg tgttgtccaa caatgaatac 1920
acggctctgt ccaccctcac aaataaaatc tgcaatcgec tcgcccaaat tcaagacaat 1980
aagattctcc aagttgtgga tgggagcata aaggataagg agctagaaca ggatatgcag 2040
gcgttggtga agttagtgct tcaagaaaat ggcggegecg tagacagaaa catcagacac 2100
acgtttttgt cggtttccaa gactttctac tacgatgcct accacgacga tgagacgacc 2160

gatcttcata tcttcaaagt actctttcga ccggttgtat ga 2202
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<210> 31

<211> 2172

<212> DNA

<213> Salvia sclarea

<400> 31
atggcgtcge aagcgagtga aaaagacatt teecttgttc aaactccgea taaggttgag 60

gttaatgaaa agatcgagga gtcaatcgag tacgtccaaa atctgttgat gacgtcggge 120
gacgggcgaa taagcgtgtc accctatgac acggcagtga tcgccctgat caaggacttg 180
aaagggcgcg acgecccgcea gtttccgtca tgtctcgagt ggatcgegea ccaccaactg 240
gctgatggcet catggggega cgaattctte tgtatttatg atcggattct aaatacattg 300
gcatgtgtcg tagecttgaa atcatggaac cttcactctg atattattga aaaaggagtg 360
acgtacatca aggagaatgt gcataaactt aaaggtgcaa atgttgagca caggacagcg 420
gggattcgaac ttgtggttcc tacttttatg caaatggcca cagatttggg catccaagat 480
ctgccctatg atcatccect catcaaggag attgctgaca caaaacaaca aagattgaaa 540
gagataccca aggatttggt ttaccaaatg ccaacgaatt tactgtacag tttagaaggg 600
ttaggagatt tggagtggga aaggctactg aaactgcagt cgggcaatgg ctccttcctc 660
acttcgeegt cgtccaccge cgecegtettg atgcatacca aagatgaaaa atgtttgaaa 720
tacatcgaaa acgccctcaa gaattgcgac ggaggagcac cacatactta tccagtcgat 780
atcttctcaa gactttgggc aatcgatagg ctacaacgcec taggaatttc tegtttctic ™ 840
cagcacgaga tcaagtattt cttagatcac atcgaaagcg tttgggagga gaccggagtt 900
ttcagtggaa gatatacgaa atttagcgat attgatgaca cgtccatggg cgttaggctt 960
ctcaaaatgc acggatacga cgtcgatcca aatgtactaa aacatttcaa gcaacaagat 1020
ggtaaatttt cctgctacat tggtcaatcg gtcgagtcetg catctccaat gtacaatctt 1080
tatagggctg ctcaactaag atttccagga gaagaagttc ttgaagaagc cactaaattt 1140

gcctttaact tettgcaaga aatgcetagtc aaagatcgac ttcaagaaag atgggtgata 1200
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tccgaccact tatttgatga gataaagctg gggttgaaga tgccatggta cgccactcta 1260
ccccgagtcg aggcetgcata ttatctagac cattatgetg gttctggtga tgtatggatt 1320
ggcaagagtt tctacaggat gccagaaatc agcaatgata catacaagga gcttgcgata 1380
ttggatttca acagatgcca aacacaacat cagttggagt ggatccacat gcaggaatgg 1440
tacgacagat gcagccttag cgaattcggg ataagcaaaa gagagttgct tcgetcttac 1500
tttctggceg cagcaaccat attcgaaccg gagagaactc aagagaggcet tetgtgggee 1560
aaaaccagaa ttctttctaa gatgatcact tcatttgtca acattagtgg aacaacacta 1620
tctttggact acaatttcaa tggcctcgat gaaataatta gtagtgccaa'tgaagatcaa 1680
ggactggctg ggactctget ggcaaccttc catcaacttc tagacggatt cgatatatac 1740
actctccatc aactcaaaca tgtttggagc caatggtica tgaaagtgca gcaaggagag 1800
ggaagcggeg gggaagacgce ggtgcetccta gcgaacacge tcaacatetg cgeceggecte 1860
aacéaagacg tgttgtccaa caatgaatac acggctctgt ccaccctcac aaataaaatc 1920
tgcaatcgcc tcgeccaaat tcaagacaat aagattctce aagttgtgga tgggagcata 1980
aaggataagg agctagaaca ggatatgcag gcgttggtga agttagtgdt tcaagaaaat 2040
ggcggcegcecg tagacagaaa catcagacac acgtttttgt cggtttccaa gacttictac 2100
tacgatgcct accacgacga tgagacgacc gatcttcata tcttcaaagt actctitcga 2160
ccggttgtat ga 2172

<210> 32

<211> 38

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 32
attacatatg ctgcagctac agccggaatt tcatgccg 38

<210> 33

46



<211> 38
<212> DNA
<213> Artificial sequence

<220>
<223> Primer

<400> 33
attacatatg gcgcccttga ccttgagttg ccaaatcc 38

<210> 34

<211> 38

<212> DNA

<213> Atrtificial sequence

<220>
<223> Primer

<400> 34
attacatatg atagctgaat tgagagtaac aagcctgg _ 38

<210> 35

<211> 38

<212> DNA

<213> Atrtificial sequence

<220>
<223> Primer

<400> 35
attacatatg atagctgaat tgagagtaac aagcctgg 38

<210> 36

<211> 769

<212> PRT

<213> Salvia sclarea

<400> 36
Met Leu GiIn Leu GIn Pro Glu Phe His Ala Glu Cys Ser Trp Leu Lys
1 5 10 15

Ser Ser Ser Lys His Ala Pro Leu Thr Leu Ser Cys Gin lle Arg Pro
20 25 30
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Lys GIn Leu Ser Gin lle Ala Glu Leu Arg Val Thr Ser Leu Asp Ala
35 40 45

Ser Gin Ala Ser Glu Lys Asp lle Ser Leu Val GIn Thr Pro His Lys
50 55 60

Val Glu Val Asn Glu Lys lie Glu Glu Ser lle Glu Tyr Val GIn Asn
65 70 75 80

Leu Leu Met Thr Ser Gly Asp Gly Arg lle Ser Val Ser Pro Tyr Asp
85 90 95

Thr Ala Val lle Ala Leu lle Lys Asp Leu Lys Gly Arg Asp Ala Pro
100 105 110

Gin Phe Pro Ser Cys Leu Glu Trp lle Ala His His GIn Leu Ala Asp
115 120 125

Gly Ser Trp Gly Asp Glu Phe Phe Cys lle Tyr Asp Arg lle Leu Asn
130 135 140

Thr Leu Ala Cys Val Val Ala Leu Lys Ser Trp Asn Leu His Ser Asp
145 150 155 160

lle lle Glu Lys Gly Val Thr Tyr lle Lys Glu Asn Val His Lys Leu
165 170 175

Lys Gly Ala Asn Val Glu His Arg Thr Ala Gly Phe Glu Leu Val Val
180 185 190

Pro Thr Phe Met Gin Met Ala Thr Asp Leu Gly lle Gin Asp Leu Pro
195 200 205

Tyr Asp His Pro Leu lle Lys Glu lle Ala Asp Thr Lys Gin Gin Arg
210 215 220
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Leu Lys Glu ile Pro Lys Asp Leu Val Tyr Gin Met Pro Thr Asn Leu
225 230 235 240

Leu Tyr Ser Leu Glu Gly Leu Gly Asp Leu Glu Trp Glu Arg Leu Leu
245 250 255

Lys Leu GIn Ser Gly Asn Gly Ser Phe Leu Thr Ser Pro Ser Ser Thr
260 265 270

Ala Ala Val Leu Met His Thr Lys Asp Glu Lys Cys Leu Lys Tyr lle
275 280 285

Glu Asn Ala Leu Lys Asn Cys Asp Gly Gly Ala Pro His Thr Tyr Pro
290 295 300

Val Asp lle Phe Ser Arg Leu Trp Ala lle Asp Arg Leu Gin Arg Leu
305 310 315 320

Gly lle Ser Arg Phe Phe Gin His Glu lle Lys Tyr Phe Leu Asp His
325 - 330 335

lle Glu Ser Val Trp Glu Glu Thr Gly Val Phe Ser Gly Arg Tyr Thr
340 345 350

Lys Phe Ser Asp lle Asp Asp Thr Ser Met Gly Val Arg Leu Leu Lys
355 360 365

Met His Gly Tyr Asp Val Asp Pro Asn Val Leu Lys His Phe Lys Gin
370 375 380

GIn Asp Gly Lys Phe Ser Cys Tyr lle Gly Gin Ser Val Glu Ser Ala
385 390 , 395 400

Ser Pro Met Tyr Asn Leu Tyr Arg Ala Ala GIn Leu Arg Phe Pro Gly
405 410 415
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Glu Glu Val Leu Glu Glu Ala Thr Lys Phe Ala Phe Asn Phe Leu GIn
420 425 430

Glu Met Leu Val Lys Asp Arg Leu GIn Glu Arg Trp Val lle Ser Asp
435 440 445

His Leu Phe Asp Glu lle Lys Leu Gly Leu Lys Met Pro Trp Tyf Ala
450 455 460

Thr Leu Pro Arg Val Glu Ala Ala Tyr Tyr Leu Asp His Tyr Ala Gly
465 470 475 480

Ser Gly Asp Val Trp lle Gly Lys Ser Phe Tyr Arg Met Pro Glu lle
485 490 495

Ser Asn Asp Thr Tyr Lys Glu Leu Ala lle Leu Asp Phe Asn Arg Cys
500 505 510

Gin Thr Gin His GIn Leu Glu Trp lle His Met Gin Glu Trp Tyr Asp
515 520 525

Arg Cys Ser Leu Ser Glu Phe Gly lle Ser Lys Arg Glu Leu Leu Arg
530 535 540

Ser Tyr Phe Leu Ala Ala Ala Thr lle Phe Glu Pro Glu Arg Thr GIn
545 550 555 560

Glu Arg Leu Leu Trp Ala Lys Thr Arg lle Leu Ser Lys Met lle Thr
565 570 575

Ser Phe Val Asn lle Ser Gly Thr Thr Leu Ser Leu Asp Tyr Asn Phe
580 585 590 -

Asn Gly Leu Asp Glu lle lle Ser Ser Ala Asn Glu Asp Gin Gly Leu
595 600 605
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Ala Gly Thr Leu Leu Ala Thr Phe His GIn Leu Leu Asp Gly Phe Asp
610 615 620

lle Tyr Thr Leu His Gin Leu Lys His Val Trp Ser GIn Trp Phe Met
625 630 635 640

Lys Val GIn Gin Gly Glu Gly Ser Gly Gly Glu Asp Ala Val Leu Leu
645 650 655

Ala Asn Thr Leu Asn lle Cys Ala Gly Leu Asn Glu Aép Val Leu Ser
660 665 670

Asn Asn Glu Tyr Thr Ala Leu Ser Thr Leu Thr Asn Lys lle Cys Asn
675 680 685 .

Arg Leu Ala Gin lle GIn Asp Asn Lys lle Leu GIn Val Val Asp Gly
690 695 700

Ser lle Lys Asp Lys Glu Leu Glu GIn Asp Met Gin Ala Leu Val Lys
705 710 715 720

Leu Val Leu Gin Glu Asn Gly Gly Ala Val Asp Arg Asn lle Arg His
725 730 735

Thr Phe Leu Ser Val Ser Lys Thr Phe Tyr Tyr Asp Ala Tyr His Asp
740 745 750

Asp Glu Thr Thr Asp Leu His lle Phe Lys Val Leu Phe Arg Pro Val
755 760 765

Val

<210> 37
<211> 750
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<212> PRT
<213> Salvia sclarea

<400> 37
Met His Ala Pro Leu Thr Leu Ser Cys Gin lle Arg Pro Lys Gin Leu
1 5 10 15

Ser Gin lle Ala Glu Leu Arg Val Thr Ser Leu Asp Ala Ser Gin Ala
20 25 30

Ser Glu Lys Asp lle Ser Leu Val GiIn Thr Pro His Lys Val Glu Val
35 40 45

Asn Glu Lys lle Glu Glu Ser lle Glu Tyr Val GIn Asn Leu Leu Met
50 55 60

Thr Ser Gly Asp Gly Arg lle Ser Val Ser Pro Tyr Asp Thr Ala Val
65 70 75 80

lle Ala Leu lle Lys Asp Leu Lys Gly Arg Asp Ala Pro Gin Phe Pro
85 90 95

Ser Cys Leu Glu Trp lle Ala His His Gin Leu Ala Asp Gly Ser Trp
100 105 110 :

Gly Asp Glu Phe Phe Cys lle Tyr Asp Arg lle Leu Asn Thr Leu Ala
115 120 125

Cys ‘VaI Val Ala Leu Lys Ser Trp Asn Leu His Ser Asp lle lle Glu
130 135 140

Lys Gly Val Thr Tyr lle Lys Glu Asn Val His Lys Leu Lys Gly Ala
145 150 155 160

Asn Val Glu His Arg Thr Ala Gly Phe Glu Leu Val Val Pro Thr Phe
165 170 175 :
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Met GIn Met Ala Thr Asp Leu Gly lle Gin Asp Leu Pro Tyr Asp His
180 185 190

Pro Leu lle Lys Glu lle Ala Asp Thr Lys Gin GIn Arg Leu Lys Glu
195 200 205

lle Pro Lys Asp Leu Val Tyr Gin Met Pro Thr Asn Leu Leu Tyr Ser
210 215 220

Leu Glu Gly Leu Gly Asp Leu Glu Trp Glu Arg Leu Leu Lys Leu Gin
225 230 235 240

Ser Gly Asn Gly Ser Phe Leu Thr Ser Pro Ser Ser Thr Ala Ala Val
245 250 255

Leu Met His Thr Lys Asp Glu Lys Cys Leu Lys Tyr lle Glu Asn Ala
260 265 270

Leu Lys Asn Cys Asp Gly Gly Ala Pro His Thr Tyr Pro Val Asp lle
275 280 285

Phe Ser Arg Leu Trp Ala lle Asp Arg Leu Gin Arg Leu Gly lle Ser
290 295 300

Arg Phe Phe Gin His Glu lle Lys Tyr Phe Leu Asp His lle Glu Ser
305 310 315 320

Val Trp Glu Glu Thr Gly Val Phe Ser Gly Arg Tyr Thr Lys Phe Ser
325 330 335

Asp lle Asp Asp Thr Ser Met Gly Val Arg Leu Leu Lys Met His Gly
340 345 350

Tyr Asp Val Asp Pro Asn Val Leu Lys His Phe Lys Gin Gin Asp Gly
355 360 365
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Lys Phe Ser Cys Tyr lle Gly Gin Ser Val Glu Ser Ala Ser Pro Met
370 375 380

Tyr Asn Leu Tyr Arg Ala Ala Gin Leu Arg Phe Pro Gly Glu Glu Val
385 390 395 400

Leu Glu Glu Ala Thr Lys Phe Ala Phe Asn Phe Leu Gin Glu Met Leu
405 410 415

Val Lys Asp Arg Leu GiIn Glu Arg Trp Val lle Ser Asp His Leu Phe
420 425 430

Asp Glu lle Lys Leu Gly Leu Lys Met Pro Trp Tyr Ala Thr Leu Pro
435 440 445

Arg Val Glu Ala Ala Tyr Tyr Leu Asp His Tyr Ala Gly Ser Gly Asp
450 455 460

Val Trp lle Gly Lys Ser Phe Tyr Arg Met Pro Glu lle Ser Asn Asp
465 470 475 480

Thr Tyr Lys Glu Leu Ala lle Leu Asp Phe Asn Arg Cys GIn Thr Gin
485 490 495

His GIn Leu Glu Trp lle His Met Gin Glu Trp Tyr Asp Arg Cys Ser
500 505 510.

Leu Ser Glu Phe Gly lle Ser Lys Arg Glu Leu Leu Arg Ser Tyr Phe
515 520 525

Leu Ala Ala Ala Thr lle Phe Glu Pro Glu Arg Thr Gin Glu Arg Leu
530 535 540

Leu Trp Ala Lys Thr Arg lle Leu Ser Lys Met lle Thr Ser Phe Val
545 550 555 560
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Asn lle Ser Gly Thr Thr Leu Ser Leu Asp Tyr Asn Phe Asn Gly Leu
565 570 575 '

Asp Glu lle lle Ser Ser Ala Asn Glu Asp Gin Gly Leu Ala Gly Thr
580 585 590

Leu Leu Ala Thr Phe His Gin Leu Leu Asp Gly Phe Asp lle Tyr Thr
595 600 605

Leu His GIn Leu Lys His Val Trp Ser GIn Trp Phe Met Lys Val Gin
610 615 620

GIn Gly Glu Gly Ser Gly Gly Glu Asp Ala Val Leu Leu Ala Asn Thr
625 630 635 640

Leu Asn lle Cys Ala Gly Leu Asn Glu Asp Val Leu Ser Asn Asn Glu
645 650 655

Tyr Thr Ala Leu Ser Thr Leu Thr Asn Lys lle Cys Asn Arg Leu Ala
660 665 670

- GIn lle GIn Asp Asn Lys lle Leu GIn Val Val Asp Gly Ser lle Lys
675 680 685

Asp Lys Glu Leu Glu GiIn Asp Met Gin Ala Leu Val Lys Leu Val Leu
- 690 695 700

GIn Glu Asn Gly Gly Ala Val Asp Arg Asn lle Arg His Thr Phe Leu
705 710 715 720

Ser Val Ser Lys Thr Phe Tyr Tyr Asp Ala Tyr His Asp Asp Glu Thr
725 730 735

Thr Asp Leu His lle Phe Lys Val Leu Phe Arg Pro Val Val
740 745 750
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<210> 38

<211> 733

<212> PRT

<213> Salvia sclarea

<400> 38
Met lle Ala Glu Leu Arg Val Thr Ser Leu Asp Ala Ser Gin Ala Ser
1 5 10 15

Glu Lys Asp lle Ser Leu Val GIn Thr Pro His Lys Val Glu Val Asn
20 25 30

Glu Lys lle Glu Glu Ser lle Glu Tyr Val GIn Asn Leu Leu Met Thr
35 40 45

Ser Gly Asp Gly Arg lle Ser Val Ser Pro Tyr Asp Thr Ala Val lle
50 55 60

Ala Leu lle Lys Asp Leu Lys Gly Arg Asp Ala Pro Gin Phe Pro Ser
65 70 75 80

Cys Leu Glu Trp lle Ala His His GIn Leu Ala Asp Gly Ser Trp Gly
85 90 95

Asp Glu Phe Phe Cys lle Tyr Asp Arg lle Leu Asn Thr Leu Ala Cys
100 105 110

Val Val Ala Leu Lys Ser Trp Asn Leu His Ser Asp lle lle Glu Lys
115 120 125

Gly Val Thr Tyr lle Lys Glu Asn Val His Lys Leu Lys Gly Ala Asn
130 135 140

Val Glu His Arg Thr Ala Gly Phe Glu Leu Val Val Pro Thr Phe Met
145 150 155 160
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GIn Met Ala Thr Asp Leu Gly lle GIn Asp Leu Pro Tyr Asp His Pro
165 170 - 175

Leu lle Lys Glu lle Ala Asp Thr Lys GiIn Gin Arg Leu Lys Glu lle
180 185 190

Pro Lys Asp Leu Val Tyr GIn Met Pro Thr Asn Leu Leu Tyr Ser Leu
195 200 205 :

Glu Gly Leu Gly Asp Leu Glu Trp Glu Arg Leu Leu Lys Leu Gin Ser
210 - 215 220

Gly Asn Gly Ser Phe Leu Thr Ser Pro Ser Ser Thr Ala Ala Val Leu
225 230 235 240

Met His Thr Lys Asp Glu Lys Cys Leu Lys Tyr lle Glu Asn Ala Leu
245 250 255

Lys Asn Cys Asp Gly Gly Ala Pro His Thr Tyr Pro Val Asp lle Phe -
260 265 270

Ser Arg Leu Trp Ala lle Asp Arg Leu Gin Arg Leu Gly lle Ser Arg
275 280 285

Phe Phe Gin His Glu lle Lys Tyf Phe Leu Asp His lle Glu Ser Val
290 295 300

Trp Glu Glu Thr Gly Val Phe Ser Gly Arg Tyr Thr Lys Phe Ser Asp
305 310 315 320

lle Asp Asp Thr Ser Met Gly Val Arg Leu Leu Lys Met His Gly Tyr
325 330 335

Asp Val Asp Pro Asn Val Leu Lys His Phe Lys Gin Gin Asp Gly Lys
340 345 350
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Phe Ser Cys Tyr lle Gly GIn Ser Val Glu Ser Ala Ser Pro Met Tyr
355 360 365

~ Asn Leu Tyr Arg Ala Ala Gin Leu Arg Phe Pro Gly Glu Glu Val Leu
370 375 380

Glu Glu Ala Thr Lys Phe Ala Phe Asn Phe Leu Gin Glu Met Leu Val
385 390 395 400

Lys Asp Arg Leu Gin Glu Arg Trp Val lle Ser Asp His Leu Phe Asp
405 410 415

Glu lle Lys Leu Gly Leu Lys Met Pro Trp Tyr Ala Thr Leu Pro Arg
420 425 430

Val Glu Ala Ala Tyr Tyr Leu Asp His Tyr Ala Gly Ser Gly Asp Val
435 440 445

Tfp lle Gly Lys Ser Phe Tyr Arg Met Pro Glu lle Ser Asn Asp Thr
450 455 460

Tyr Lys Glu Leu Ala lle Leu Asp Phe Asn Arg Cys GiIn Thr Gin His
465 470 475 - 480

GIn Leu Glu Trp lle His Met Gin Glu Trp Tyr Asp Arg Cys Ser Leu
485 490 495

Ser Glu Phe Gly lle Ser Lys Arg Glu Leu Leu Arg Ser Tyr Phe Leu
500 505 510

Ala Ala Ala Thr lle Phe Glu Pro Glu Arg Thr Gin Glu Arg Leu Leu
515 520 525

Trp Ala Lys Thr Arg lle Leu Ser Lys Met lle Thr Ser Phe Val Asn
530 535 540
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lle Ser Gly Thr Thr Leu Ser Leu Asp Tyr Asn.Phe Asn Gly Leu Asp
545 550 555 560

Glu lle lle Ser Ser Ala Asn Glu Asp GIn Gly Leu Ala Gly Thr Leu
565 570 575

Leu Ala Thr Phe His Gin Leu Leu Asp Gly Phe Asp lle Tyr Thr Leu
580 585 - 590

His GIn Leu Lys His Val Trp Ser GIn Trp Phe Met Lys Val Gin Gin
595 600 605

Gly Glu Gly Ser Gly Gly Glu Asp Ala Val Leu Leu Ala Asn Thr Leu
610 615 620

Asn lle Cys Ala Gly Leu Asn Glu Asp Val Leu Ser Asn Asn Glu Tyr
625 630 635 640

Thr Ala Leu Ser Thr Leu Thr Asn Lys lle Cys Asn Arg Leu Ala Gin
645 650 655

lle GIn Asp Asn Lys lle Leu GIn Val Val Asp Gly Ser lle Lys Asp
660 665 670

Lys Glu Leu Glu GIn Asp Met GIn Ala Leu Val Lys Leu Val Leu GIn
675 680 685

Glu Asn Gly Gly Ala Val Asp Arg Asn lle Arg His Thr Phe Leu Ser
690 695 700

Val Ser Lys Thr Phe Tyr Tyr Asp Ala Tyr His Asp Asp Glu Thr Thr
705 710 715 720

Asp Leu His lle Phe Lys Val Leu Phe Arg Pro Val Val
725 730
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<210> 39

<211> 723

<212> PRT

<213> Salvia sclarea
<400> 39

Met Ala Ser GiIn Ala Ser Glu Lys Asp lle Ser Leu Val Gin Thr Pro
1 5 10 15

His Lys Val Glu Val Asn Glu Lys lle Glu Glu Ser lle Glu Tyr Val
20 25 30

GIn Asn Leu Leu Met Thr Ser Gly Asp Gly Arg lle Ser Val Ser Pro -
35 40 45

Tyr Asp Thr Ala Val lle Ala Leu lle Lys Asp Leu Lys Gly Arg Asp
50 55 60

Ala Pro Gin Phe Pro Ser Cys Leu Glu Trp lle Ala His His Gin Leu
65 70 75 80

Ala Asp Gly Ser Trp Gly Asp Glu Phe Phe Cys lle Tyr Asp Arg lle
85 90 95

Leu Asn Thr Leu Ala Cys Val Val Ala Leu Lys Ser Trp Asn Leu His
100 105 110

Ser Asp lle lle Glu Lys Gly Val Thr Tyr lle Lys Glu Asn Val His
115 120 125

Lys Leu Lys Gly Ala Asn Val Glu His Arg Thr Ala Gly Phe Glu Leu
130 135 140

Val Val Pro Thr Phe Met GIn Met Ala Thr Asp Leu Gly lle GIn Asp
145 150 155 160

Leu Pro Tyr Asp His Pro Leu lle Lys Glu lle Ala Asp Thr Lys GIn

60



165 170 175

Gin Arg Leu Lys Glu lle Pro Lys Asp Leu Val Tyr Gin Met Pro Thr
180 185 190

Asn Leu Leu Tyr Ser Leu Glu Gly Leu Gly Asp Leu Glu Trp Glu Arg
195 200 205

Leu Leu Lys Leu Gin Ser Gly Asn Gly Ser Phe Leu Thr Ser Pro Ser
210 215 220

Ser Thr Ala Ala Val Leu Met His Thr Lys Asp Glu Lys Cys Leu Lys
225 230 235 240

Tyr lle Glu Asn Ala Leu Lys Asn Cys Asp Gly Gly Ala Pro His Thr
245 250 255

Tyr Pro Val Asp lle Phe Ser Arg Leu Trp Ala lle Asp Arg Leu Gin
260 265 270

Arg Leu Gly lle Ser Arg Phe Phe Gin His Glu lle Lys Tyr Phe Leu
275 280 285

Asp His lle Glu Ser Val Trp Glu Glu Thr Gly Val Phe Ser Gly Arg
290 295 300

Tyr Thr Lys Phe Ser Asp lle Asp Asp Thr Ser Met Gly Val Arg Leu
305 310 315 320

Leu Lys Met His Gly Tyr Asp Val Asp Pro Asn Val Leu Lys His Phe
325 330 335

Lys GiIn GIn Asp Gly Lys Phe Ser Cys Tyr lle Gly GIn Ser Val Glu
340 345 350

Ser Ala Ser Pro Met Tyr Asn Leu Tyr Arg Ala Ala Gin Leu Arg Phe
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355 360 365

Pro Gly Glu Glu Val Leu Glu Glu Ala Thr Lys Phe Ala Phe Asn Phe
370 375 380

Leu GIn Glu Met Leu Val Lys Asp Arg Leu Gin Glu Arg Trp Val lle
385 390 395 400

Ser Asp His Leu Phe Asp Glu lle Lys Leu Gly Leu Lys Met Pro Trp
405 410 415

Tyr Ala Thr Leu Pro Arg Val Glu Ala Ala Tyr Tyr Leu Asp His Tyr
- 420 - 425 430

Ala Gly Ser Gly Asp Val Trp lle Gly Lys Ser Phe Tyr Arg Met Pro
435 440 445

Glu lle Ser Asn Asp Thr Tyr Lys Glu Leu Ala lle Leu Asp Phe Asn
450 455 460

Arg Cys Gin Thr GiIn His GIn Leu Glu Trp lle His Met Gin Glu Trp
465 470 475 480

Tyr Asp Arg Cys Ser Leu Ser Glu Phe Gly lle Ser Lys Arg Glu Leu
485 490 495

Leu Arg Ser Tyr Phe Leu Ala Ala Ala Thr lle Phe Glu Pro Glu Arg
500 505 510

Thr GIn Glu Arg Leu Leu Trp Ala Lys Thr Arg lle Leu Ser Lys Met
515 520 525

lle Thr Ser Phe Val Asn lle Ser Gly Thr Thr Leu Ser Leu Asp Tyr
530 535 540 -

Asn Phe Asn Gly Leu Asp Glu lle lle Ser Ser Ala Asn Glu Asp GIn
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545 550 555 560

Gly Leu Ala Gly Thr Leu Leu Ala Thr Phe His Gin Leu Leu Asp Gly
565 570 575

Phe Asp lle Tyr Thr Leu His GIn Leu Lys His Val Trp Ser GIn Trp
580 585 590

Phe Met Lys Val Gin Gin Gly Glu Gly Ser Gly Gly Glu Asp Ala Val
595 600 605

Leu Leu Ala Asn Thr Leu Asn lle Cys Ala Gly Leu Asn Glu Asp Val
610 615 620

Leu Ser Asn Asn Glu Tyr Thr Ala Leu Ser Thr Leu Thr Asn Lys lle
625 630 635 640

Cys Asn Arg Leu Ala Gin lle GIn Asp Asn Lys lle Leu Gin Val Val
645 650 655

Asp Gly Ser lle Lys Asp Lys Glu Leu .Glu GIn Asp Met Gin Ala Leu
660 665 670

Val Lys Leu Val Leu Gin Glu Asn Gly Gly Ala Val Asp Arg Asn lle -
675 680 685

Arg His Thr Phe Leu Ser Val Ser Lys Thr Phe Tyr Tyr Asp Ala Tyr
690 695 _ 700

His Asp Asp Glu Thr Thr Asp Leu His lle Phe Lys Val Leu Phe Arg
705 710 715 720

Pro Val Val

<210> 40
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<211> 81
<212> DNA
<213> Salvia sclarea

<400> 40
ctgatgtttc tgtctacgge gecgecattt tettgaagcea ctaacttcac caacgectge 60

atatcctgtt ctagctectt a 81

<210> 41

<211> 73

<212> DNA

<213> Salvia sclarea

<400> 41 '
attcctgcat atggatccac tccaactgat gttgtgtttg geatctgttg aaatccaata 60

tcgcaagctc ctt 73

<210> 42

<211> 52

<212> DNA

<213> Salvia sclarea

<400> 42

tattattgaa aaaggagtga cgtacatcaa ggagaatgtg cataaactta aa 52

<210> 43

<211> 857

<212> DNA

<213> Salvia sclarea

<400> 43
atgtcaccac aaacagagac taaagcaagt gttggattca aagcgggtgt taaagagtac 60

aaattgactt attatactcc tgaatacgaa accaaagata ctgatatctt ggcagcattc 120
cgagtaactc ctcaacccgg agttccgect gaagaagcag gggecgeggt agetgccgaa 180
tcttctactg gtacatggac aactgtgtgg accgatggac ttaccagcct tgatcgttac 240
aaagggcgat gctaccacat tgagccegtt cctggagaaa aagatcaata tatctgttat 300

gtagcttacc ctttagacct ttttgaagaa ggttctgtta ctaacatgtt tacttccatt 360
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gtaggaaatg tatttggatt caaagcccta cgtgctctac gtctggaaga tctgcgaatt 420
cctgttgctt atgttaaaac tttccaaggc ccgectcatg ggatccaagt tgagagagat 480
aaattgaaca agtacggtcg tcctctgetg ggatgtacta ttaaacctaa attggggtta 540
tctgctaaaa actatggtag agcggtttat gaatgtcttc gcggtggact tgattttacc 600
aaagatgatg agaacgtgaa ctcccagceca tttatgegtt ggagagaccg cticttattt 660

" tgtgccgaag caatttataa agcacaggcet gaaacaggtg aaatcaaagg geattacttg 720
aatgctactg cgggtacatg cgaagagatg atgaaaagag ctatatttgc tagagaattg 780
ggagttccta tcgtaatgca cgactactta acaggaggat tcaccgcaaa taccagtttgy 840
gctcattatt gccgaga _ 857

<210> 44

<211> 540

<212> DNA

<213> Salvia sclarea

<400> 44
aaagtatcca ctgctttaaa ttcaaacttg atttctttcc atacctcaca agcggcagct 60

agttcaggac tccatttgca agcttcacgg ataattgcat taccttcagc agcaagatca 120
cgtccttcat tacgagcttt tacacacgct tctacagcta ctcggttage tacagcacct 180
ggtgcattac cccaagggtg tcctaaagtt cctccaccga actgtagtac ggaategtet 240
ccaaagatct cggtcagagc aggcatatgc caaacgtgaa taccccctga agccacagga 300
ataacacccg gcagggagac ccaatcttga gtgaaataaa taccgcgact tcggtctttt 360
tcaataaaat catcacgcag taaatcaaca aaacctaaag taatgtctct ctctecttca 420
agtttaccta ctacggtacc agagtgaata tgatctccac cggacagacg taacgcttta 480
gctagtacac ggaagtgcat accgtgattc ttctgtc{at caataactgc atgcattgca 540
<210> 45

<211> 60

<212> DNA
<213> Salvia sclarea
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<400> 45
atgttcgtct cgeatttgce aaaacatctg tgcttgtaac aattatggat gatittttcg 60

<210> 46

<211> 35

<212> DNA

<213> Salvia sclarea

<400> 46
cttctacctt ggcctgceatt cttgetctta aaaaa 35

<210> 47

<211> 35

<212> DNA

<213> Salvia sclarea

<400> 47
aaaaaaaata tgatctaaaa aatggatcag tttaa 35

<210> 48

<211> 72

<212> DNA

<213> Salvia sclarea

<400> 48
actactcatg caatggcatt taggcttttg cgagtgaaag gatacgaagt ttcatcagag

gagttggcct ca 72

<210> 49

<211> 35

<212> DNA

<213> Salvia sclarea

<400> 49
gcaactgatg attttgtgga tgttgggggc agctc 35

<210> 50

<211> 35

<212> DNA

<213> Salvia sclarea
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<400> 50
gccaaaataa ttccttgcat ggctitggaa ggaga 35

<210> 51

<211> 11

<212> PRT

<213> Salvia sclarea

<400> 51

Ser Thr Leu Ala Cys lle Leu Ala Leu Lys Lys
1 5 10

<210> 52

<211> 10

<212> PRT

<213> Salvia sclarea

<400> 52

Lys Lys Tyr Asp Leu Lys Asn Gly Ser Val
1 5 10

<210> 53

<211> 24

<212> PRT

<213> Salvia sclarea

<400> 53

Thr Thr His Ala Met Ala Phe Arg Leu Leu Arg Val Lys Gly Tyr Glu
1 5 10 15

Val Ser Ser Glu Glu Leu Ala Ser
20

<210> 54

<211> 11

<212> PRT

<213> Salvia sclarea

<400> 54
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Ala Thr Asp Asp Phe Val Asp Val Gly Gly Ser
1 5 10

<210> 55

<211> 11

<212> PRT

<213> Salvia sclarea

<400> 55

Leu Leu Pro Lys Pro Cys Lys Glu Leu Phe Trp
1 5 10

<210> 56

<211> 27

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 56
cttctacctt ggcctgcatt cttgetc 27

<210> 57

<211> 31

<212> DNA

<213> Atrtificial sequence

<220>
<223> Primer

<400> 57 |
ctactcatgc aatggcattt aggcttttge g 31

<210> 58

<211> 33

<212> DNA

<213> Salvia sclarea

<400> 58
gtgaaaggat acgaagtttc atcagaggag ttg 33
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<210> 59

<211> 32

<212> DNA

<213> Attificial sequence

<220>
<223> Primer

<400> 59
gaggccaact cctctgatga aacttcgtat cc

<210> 60

<211> 30

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 60
cactcgcaaa agcctaaatg ccattgcatg

<210> 61

<211> 36

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 61
cctatagtgt caaaagacaa aggatttcat atcttc

<210> 62

<211> 31

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 62
gcttattgag aaagatggta gtccaagcaa g

32

30

36

31
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<210> 63

<211> 32

<212> DNA

<213> Atrtificial sequence

<220>
<223> Primer

<400> 63
gctctataaa gctcaataat catcggeagg tc 32

<210> 64

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 64
caccatgtcg ctcgccttca acg . 23

<210> 65

<211> 33

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 65
caccatggcg aaaatgaaag agaatttcaa gag 33

<210> 66

<211> 547

<212> DNA~

<213> Salvia sclarea

<400> 66 .
agcggcecget gaattctaga atttggatgt ggaatagaat tgacgaatgg cgtgcaagcg 60

cgcctctcte ctctetecte tetctagaaa atatgattgt gcagttgagt tggcaaaage 120

gtatctgatt cctgcccttt gctaactttc ccaaattttg tcccgtttaa ttccataggg 180

70



gatttcttca aggccgccat gtegettect ctetccactt gcaatggate acattttcgg 240
agataccgct tgtctectge ttcagcagct tctatggaaa ctgggcttca aactgctact 300
tcagcaaaaa tcgcctctat gccagegtge tttgaggaga cgagagggag gatagcaaag 360
ttgtttcata aggatgaact ttctgtgtcg acatatgata cagcatgggt tgccatggtc 420
ccttctccaa cttcgttaga ggaaccttge ttccccgatt gtctaaactg gttgectcgag 480
aaccagtgcc atgatggttc gtgggccegt ccccaccate actetttget aatgaaagat 540
gtecttt 547

<210> 67

<211> 1473

<212> DNA

<213> Salvia sclarea

<400> 67 ‘
ctccatatgg taaccaagag gcetgttagce agcaaacaaa tgacctgecg atgattattg 60

agctttatag agcagcaaat gagagaatat atgaagaaga gaggagtctt gaaaaaattc 120
ttgcttggac taccatcttt ctcaataagc aagtgcaaga taactcaatt cccgacaaaa 180
aactgcacaa actggtggaa ttctacttga ggaattacaa aggcataacc ataagattgg 240
gagctagacg aaacctcgag ctatatgaca tgacctacta tcaagctctg aaatctacaa 300
acaggttctc taatttatgc aacgaagatt tictagtttt cgcaaagcaa gatttcgata 360
tacatgaagc ccagaaccag aaaggacttc aacaéctgca aaggtggtat gcagattgta 420
ggttggacac cttaaacttt ggaagagatg tagttattat tgctaattat ttggcttcat 480
taattattgg tgatcatgcg tttgactatg ttcgtctcge atttgccaaa acatctgtge 540
ttgtaacaat tatggatgat tttttcgact gtcatggctc tagtcaagag tgtgacaaga 600
tcattgaatt agtaaaagaa tggaaggaga atccggatgc agagtacgga tctgaggagc 660
ttgagatcct ttttatggcg ttgtacaata cagtaaatga gttggcggag agggctcgtg 720
ttgaacaggg gcgtagtgtc aaagagtttc tagtcaaact gtgggttgaa atactctcag 780

ctttcaagat agaattagat acatggagca atggcacgca gcaaagctic gatgaataca 840
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tttcttcgte gtggttgtcg aacggttcce ggctgacagg tetcctgacg atgcaattcg 900
tcggagtaaa attgtccgat gaaatgctta tgagtgaaga gtgcactgat ttggctagge 960
atgtctgtat ggfcggccgg ctgctcaacg acgtgfgcag ttctgagagg gagcgcgagg 1020
aaaatattgc aggaaaaagt tatagcattc tactagcaac tgagaaagat ggaagaaaag 1080
ttagtgaaga tgaagccatt gcagagatca atgaaatggt tgaatatcac tggagaaaag 1140
tgttgcagat tgtgtataaa aaagaaagca ttttgccaag aagatgcaaa gatgtatttt 1200
tggagatggc taagggtacg ttttatgctt atggg'atcaa cgatgaattg acttctcctc 1260
agcaatccaa ggaagatatg aaatcctitg tcttttgaca ctataggctc gtttggtacg 1320
ggtgatatta gggtgtgtaa tacaattatg acactgtaat atttttatit gtacaaaaca 1380
cgtggttctt tgcatatcaa aaatttgaaa atgttataag gatttgtatc cactataaga 1440
aattgttgga taaaaaaaaa aaaaaaaaaa aaa 1473

;210> 68

<211> 464

<212> DNA

<21 3> Salvia sclarea

<400> 68
aaattaatta ggaataaaaa aaattggact ttatatttat tagaaacggc cgccgecgcea 60

aaaaaatgtc gctcgccttc aacgtcggag ttacgcecttt ctccggccaa agagttggga 120
gcaggaaaga aaaatttcca gtccaaggat ttcctgtgéc cacccccaat aggtcacgtc 180
tcatcgttaa ctgcagectt actacaatag atttcatggc gaaaatgaaa gagaatttca 240
agagggaaga cgataaattt ccaacgacaa cgactcttcg atccgaagat ataccctcta 300
atttgtgtat aatcgacacc cticaaaggt tgggggtcga tcaattcttc caatatgaaa 360
tcaacactat tctagataac acattcaggt tgtggcaaga aaaacacaaa gttatatatg 420

gcaatgttac tactcatgca atggcattta ggcttttgcg agtg 464

<210> 69
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<211> 536
<212> DNA
<213> Salvia sclarea

<400> 69
aaattaatta ggaataaaaa aaattggact ttatatttat tagaaacggc cgccgeccgca 60

aaaaaatgtc gctcgectic aacgtcggag ttacgcecttt ctccggccaa agagttggga 120
gcaggaaaga aaaatttcca gtccaaggat ttcctgtgac cacccccaat aggtcacgtc 180
tcatcgttaa ctgcagcctt actacaatag atttcatggc gaaaatgaaa gagaatttca 240
agagggaaga cgataaattt ccaacgacaa cgactcttcg atccgaagat ataccct¢ta 300
atttgtgtat aatcgacacc cttcaaaggt tgggggtcga tcaattctic caatatgaaa 360
tcaacactat tctagataac acattcaggt tgtggcaaga aaaacacaaa gttatatatg 420
gcaatgttac tactcatgca atggcattta ggcttttgcg agtgaaagga tacgaagttt 480
catcagagga gttggctcca tatggtaacc aagaggctgt tagccagcaa acaaat 536
<210> 70

<211> 95

<212> DNA

<213> Salvia sclarea

<400> 70
ttgcatcttc ttggcaaaat gctttcttit ttatacacaa tctgcaacac ttttctccag 60

tgatattcaa ccatttcatt gatctctgca atggc 95

<210> 71

<211> 55

<212> DNA -
<213> Salvia sclarea

<400> 71
tgaagcccag aaccagaaag gacttcaaca actgcaaagg tggtatgcag attgt 55

<210> 72

<211> 53

<212> DNA

<213> Salvia sclarea
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<400> 72
tactctgcat ccggattctc cttccattct tttactaatt caatgatctt gtc 53

<210> 73

<211> 1578

<212> DNA

<213> Salvia sclarea

<400> 73
atggcgaaaa tgaaagagaa tttcaagagg gaagacgata aatttccaac gacaacgact 60

cttcgatccg aagatatacc ctctaatttg tgtataatcg acacccttca aaggttgggg 120
gtcgatcaat tctticcaata tgaaatcaac‘ actattctag ataacacatt caggttgtgg 180
caagaaaaac acaaagttat atatggcaat gttactactc atgcaatggc atttaggcett 240
ttgcgagtga aaggatacga agtttcatca gaggagttgg ctccatatgg taaccaagag 300
gctgttagec agbaaacaaa tgacctgccg atgattattg agctitatag agcagcaaat 360
gagagaatat atgaégaaga gaggagtctt gaaaaaattc ttgcttggac taccatcttt 420
ctcaataagc aagtgcaaga taactcaatt cccgacaaaa aactgcacaa actggtggaa 480
tictacttga ggaattacaa aggcataacc ataagattgg gagctagacg aaacctcgag | 540
ctatatgaca tgacctacta tcaagctctg aaatctacaa acaggttctc taatttatgc 600
aacgaagatt ttctagtttt cgcaaagcaa gatttcgata tacatgaagc ccagaaccag 660
aaaggacttc aacaactgca aaggtggtat gcagattgta ggttggacac cttaaacttt 720
ggaagagatg tagttattat tgctaattat ttggcttcat taattattgg tgatcatgcg 780
tttgactatg ttcgtctcge atttgccaaa acatctgtge ttgtaacaat tatggatgat 840
tttttcgact gtcatggctc tagtcaagag tgtgacaaga tcattgaatt agtaaaagaa 900
tggaaggaga atccggatgc agagtacgga tctgaggagc ttgagatcct ttttatggcg 960
ttgtacaata cagtaaatga gttggcggag agggctcgtg ttgaacaggg gcgtagtgtc 1020
aaagagtttc tagtcaaact gtgggttgaa atactctcag ctttcaagat agaattagat 1080

acatggagca atggcacgca gcaaagcttc gatgaataca tttcttcgtc gtggttgtcg 1140
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aacggttccc ggctgacagg tctcctgacg atgcaattcg tcggagtaaa attgtccgat 1200
gaaatgctta tgagtgaaga gtgcactgat ttggctaggc atgtctgtat ggtcggecegg 1260
ctgctcaacg acgtgtgcag tictgagagg gagcgcégagg aaaatattgc aggaaaaagt 1320
tatagcattc tactagcaac tgagaaagat ggaagaaaag ttagtgaaga tgaagccatt 1380
gcagagatca atgaaatggt tgaatatcac tggagaaaag tgttgcagat tgtgtataaa 1440
aaagaaagca ttttgccaag aagatgcaaa gatgtatttt tggagatgge taagggtacg 1500
ttttatgctt atgggatcaa cgatgaattg acttctcctc agcaatccaa ggaagatatg 1560
aaatcctttg tcttftga 1578

<210> 74

<211> 525

<212> PRT

<213> Salvia sclarea

<400> 74

I:/Iet Ala Lyg Met Lys Glu1 ,Ot\sn Phe Lys1/;rg Glu Asp Asp Lys Phe Pro

Thr Thr Thr Thr Leu Arg Ser Glu Asp lle Pro Ser Asn Leu Cys lle
20 25 30

lle Asp Thr Leu GIn Arg Leu Gly Val Asp Gin Phe Phe Gin Tyr Glu
35 40 45

lle Asn Thr lle Leu Asp Asn Thr Phe Arg Leu Trp Gin Glu Lys His
50 55 60

Lys Val lle Tyr Gly Asn Val Thr Thr His Ala Met Ala Phe Arg Leu
65 70 75 80

Leu Arg Val Lys Gly Tyr Glu Val Ser Ser Glu Glu Leu Ala Pro Tyr
85 90 95
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Gly Asn Gin Glu Ala Val Ser Gin GIn Thr Asn Asp Leu Pro Met lle
100 105 110

lle Glu Leu Tyr Arg Ala Ala Asn Glu Arg lle Tyr Glu Glu Glu Arg
115 120 125

Ser Leu Glu Lys lle Leu Ala Trp Thr Thr lle Phe Leu Asn Lys GIn
130 135 140

Val GiIn Asp Asn Ser lle Pro Asp Lys Lys Leu His Lys Leu Val Glu
145 150 155 160

Phe Tyr Leu Arg Asn Tyr Lys Gly lle Thr lle Arg Leu Gly Ala Arg
165 170 175

Arg Asn Leu Glu Leu Tyr Asp Met Thr Tyr Tyr Gin Ala Leu Lys Ser
180 185 190

Thr Asn Arg Phe Ser Asn Leu Cys Asn Glu Asp Phe Leu Val Phe Ala
' 195 200 205

Lys GiIn Asp Phe Asp lle His Glu Ala Gin Asn Gin Lys Gly Leu Gin
210 215 220

GIn Leu GIn Arg Trp Tyr Ala Asp Cys Arg Leu Asp Thr Leu Asn Phe
225 230 235 240

Gly Arg Asp Val Val lle lle Ala Asn Tyr Leu Ala Ser Leu lle lle
245 250 255

Gly Asp His Ala Phe Asp Tyr Val Arg Leu Ala Phe Ala Lys Thr Ser
260 265 270

Val Leu Val Thr lle Met Asp Asp Phe Phe Asp Cys His Gly Ser Ser
275 280 285
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GIn Glu Cys Asp Lys lle lle Glu Leu Val Lys Glu Trp Lys Glu Asn
290 295 300

Pro Asp Ala Glu Tyr Gly Ser Glu Glu Leu Glu lle Leu Phe Met Ala
305 310 315 320

Leu Tyr Asn Thr Val Asn Glu Leu Ala Glu Arg Ala Arg Val Glu GIn
325 330 335

Gly Arg Ser Val Lys Glu Phe Leu Val Lys Leu Trp Val Glu lle Leu
340 345 350

Ser Ala Phe Lys lle Glu Leu Asp Thr Trp Ser Asn Gly Thr GIn Gin
355 360 365

Ser Phe Asp Glu Tyr lle Ser Ser Ser Trp Leu Ser Asn Gly Ser Arg
370 375 380

Leu Thr Gly Leu Leu Thr Met GiIn Phe Val Gly Val Lys Leu Ser Asp
385 390 395 400

Glu Met Leu Met Ser Glu Glu Cys Thr Asp Leu Ala Arg His Val Cys
405 410 415

Met Val Gly Arg Leu Leu Asn Asp Val Cys Ser Ser Glu Arg Glu Arg
420 425 430

Glu Glu Asn lle Ala Gly Lys Ser Tyr Ser lle Leu Leu Ala Thr Glu
435 440 445

Lys Asp Gly Arg Lys Val Ser Glu Asp Glu Ala lle Ala Glu lle Asn’
450 455 460

Glu Met Val Glu Tyr His Trp Arg Lys Val Leu Gin lle Val Tyr Lys
465 470 475 480

77



Lys Glu Ser lle Leu Pro Arg Arg Cys Lys Asp Val Phe Leu Glu Met
485 490 495

Ala Lys Gly Thr Phe Tyr Ala Tyr Gly lle Asn Asp Glu Leu Thr Ser
500 505 510

Pro GIn GIn Ser Lys Glu Asp Met Lys Ser Phe Val Phe
515 520 525

<210> 75
<211> 30
<212> DNA
<213> Attificial

<220>
<223> Primer

<400> 75
ctagccatgg cticagaaaa agaaattagg 30

<210> 76
<211> 40
<212> DNA
<213> Attificial

<220>
<223> Primer

<400> 76 '
ccggaattcc tatttgettc tctigtaaac tttgttcaag 40

<210> 77
<211> 42
<212> DNA
<213> Atrtificial

<220>
<223> Primer

<400> 77
aaggagatat acatatgaca aaaaaagttg gtgtcggtca gg 42
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<210> 78
<211> 43
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 78
ctttaccaga ctcgagttac gcctttttca tctgatectt tge 43

<210> 79
<211> 31
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 79
attaccatgg tttctggttc gaaagcagga g 31

<210> 80
<211> 36
<212> DNA
<213> Attificial

<220>
<223> Primer

<400> 80 i}
ttaaggatcc ttaggcgatc ttcatcactg gagacc 36

<210> 81
<211> 15
<212> DNA
<213> Attificial

<220>
<223> Link between the LPP synthase and the sclareol synthase in the
nucleic acid encoding the fusion polypeptide.

<400> 81
ggtggttctg gtggt 15
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<210> 82
<211> &
<212> PRT
<213> Atrtificial

<220> '
<223> Link between the LPP synthase and the sclareol synthase in the
fusion polypeptide.

<400> 82

Gly Gly Ser Gly Gly
1 5

<210> 83
<211> 39
<212> DNA
<213> Attificial

<220>
<223> Primer

<400> 83
aaggagatat acatatggcg tcgcaagcega gtgaaaaag 39

<210> 84
<211> 40
<212> DNA
<213> Atificial

<220>
<223> Primer

<400> 84
accaccagaa ccacctacaa ccggtcgaaa gagtactttg 40

<210> 85
<211> 41
<212> DNA
<213> Artificial

<220>
<223> Primer
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<400> 85
ggtgattctg gtggtgcgaa aatgaaagag aatttcaaga g 41

<210> 86

<211> 51

<212> DNA

<213> Primer

" <400> 86

ttaccagact cgagggtacc ttatcaaaag acaaaggatt tcatatcttc c 51

<210> 87

<211> 3759

<212> DNA

<213> Artificial

<220>

<223> Fusion protein containing a LPP synthase and a sclareol synthase
from Salvia sclarea

<400> 87
atggcgtcge aagcgagtga aaaagacatt tcccttgttc aaactccgea taaggttgag 60

gttaatgaaa agatcgagga gtcaatcgag tacgtccaaa atctgttgat gacgtcggge 120
gacgggcgaa taagcgtgtc accctatgac acggcagtga tcgccctgat caaggacttg 180
aaagggcgceg acgecccgcea gtttecgtea tgtctcgagt ggatcgegea ccaccaactg 240
gctgatggcet catggggega cgaaticttc tgtatttatg atcggattct aaatacattg 300
gcatgtgtcg tagccttgaa atcatggaac cttcactctg atattattga aaaaggagtg 360
acgtacatca aggagaatgt gcataaactt aaaggtgcaa atgttgagca caggacagcg 420
gggttcgaac ttgtggttcc tacttttatg caaatggcca cagatttggg catccaagat 480
ctgcectatg atcatccect catcaaggag attgctgaca caaaacaaca aagattgaaa 540
gagataccca aggatttggt ttaccaaatg ccaacgaatt tactgtacag tttagaaggg 600
ttaggagatt tggagtggga aaggctabtg aaactgcagt cgggcaatgg ctecttectc 660

acttcgeegt cgtccaccge cgecgtcttg atgcatacca aagatgaaaa atgtttgaaa 720
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tacatcgaaa acgccctcaa gaattgcgac ggaggagceac cacatactta tccagtcgat 780
atcttctcaa gactttgggce aatcgatagg ctacaacgcc taggaatttc tegtttcttc . 840
cagcacgaga tcaagtattt cttagatcac atcgaaagcg tttgggégga gaccggagtt 900
ttcagtggaa gatatacgaa atttagcgat attgatgaca cgtccatggg cgttaggett 960
ctcaaaatgc acggatacga cgtcgatcca aatgtactaa aacatttcaa gcaacaagat 1020
ggtaaatttt cctgctacat tggtcaatcg gtcgagtctg catctccaat gtacaatctt 1080
tatagggctg ctcaactaag atttccagga gaagaagttc ttgaagaagc cactaaattt 1140
gcctttaact tettgcaaga aatgcetagtc aaagatcgac ttcaagaaag atgggtgata 1200
tccgaccact tatttgatga gataaagctg ggéttgaaga tgccatggta cgccactcta 1260
cccegagteg aggctgeata ttatctagac cattatgetg gttctggtga tgtatggatt 1320
ggcaagagtt tctacaggat gccagaaatc agcaatgata catacaagga gcttgcgata 1380
ttggatttca acagatgcca aacacaacat cagttggagt ggatccacat gcaggaatgg 1440
tacgacagat gcagccttag cgaattcggg ataagcaaaa gagagttgct tcgctcttac 1500
tttctggccg cagcaaccat attcgaaccg gagagaactc aagagaggct tctgtgggeec 1560
aaaaccagaa ttcttictaa gatgatcact tcatttgtca acattagtgg aacaacacta 1620
tctttggact acaatttcaa tggcctcgat gaaataatta gtagtgccaa tgaagatcaa 1680
ggactggcetg ggactctget ggcaaccttc catcaacttc tagacggatt cgatatatac 1740
actctccatc aactcaaaca tgtttggagc caatggttca tgaaagtgca gcaaggagag 1800
ggaagcggcg gggaagacgc ggtgcetccta gcgaacacgce tcaacatctg cgeeggectc 1860
aacgaagacg tgttgtccaa caatgaatac acggctctgt ccaccctcac aaataaaatc 1920
tgcaatcgcc tcgcccaaat tcaagacaat aagattctce aagttgtgga tgggagcata 1980
aaggataagg agctagaaca ggatatgcag gcgttggtga agttagtgct ;tcaagaaaat 2040
ggcggcegecg tagacagaaa catcagacac acgtttttgt cggtttccaa gactttctac 2100

tacgatgcct accacgacga tgagacgacc gatcttcata tcttcaaagt actctttcga 2160

82



ccggttgtag gtggtictgg tggtgcgaaa atgaaagaga atttcaagag ggaagacgat 2220
aaatttccaa cgacaacgac tcttcgatcc gaagatatac cctctaattt gtgtataatc 2280
gacaccctic aaaggttggg ggtcgatcaa ttcticcaat atgaaatcaa cactattcta 2340
gataacacat tcaggttgtg gcaagaaaaa cacaaagtta tatatggcaa tgttactact 2400
catgcaatgg catttaggct tttgcgagtg aaaggatacg aagtttcatc agaggagttg 2460
gctccatatg gtaaccaaga ggctgttagc cagcaaacaa atgacctgcc gatgattatt 2520
gagctitata gagcagcaaa tgagagaata tatgaagaag agaggagfct tgaaaaaatt 2580
cttgcttgga ctaccatctt tctcaataag caagtgcaag ataactcaat tcccgacaaa 2640
aaactgcaca aactggtgga attctacttg aggaattaca aaggcataac cataagattg 2700
ggagctagac gaaacctcga gctatatgac atgacctact atcaagcetct gaaatctaca 2760
aacaggttct ctaatttatg caacgaagat tttctagttt tcgcaaagcea agatticgat 2820
atacatgaag cccagaacca gaaaggactt caacaactgc aaaggtggta tgcagattgt 2880
aggttggaca ccttaaactt tggaagagat gtagttatta ttgctaatta tttggcttca 2940
ttaattattg gtgatéatgc gtttgactat gttcgtctcg catttgccaa aacatctgtg 3000
cttgtaacaa ttatggatga ttttttcgac tgtcatggct ctagtcaagé gtgtgacaag 3060
atcattgaat tagtaaaaga atggaaggag aatccggatg cagagtacgg atctgaggag 3120
cttgagatcc tttttatggc gttgtacaat acagtaaatg agttggcgga gagggcetcgt 3180
gttgaacagg ggcgtagtgt caaagagttt ctagtcaaac tgtgggttga aatactctca 3240
gctttcaaga tagaattaga tacatggagc aatggcacgc agcaaagctt cgatgaatac 3300
atttcttcgt cgtggttgtc gaacggttcc cggctgacag gtctcctgac gatgcaattc 3360
gtcggagtaa aattgtccga tgaaatgctt atgagtgaag agtgcactga tttggctagg 3420
catgtctgta tggtcggecg getgctcaac gacgtgtgea gttctgagag ggagcgcgag 3480
gaaaatattg caggaaaaag ttatagcatt ctactagcaa ctgagaaaga tggaagaaaa 3540

gttagtgaag atgaagccat tgcagagatc aatgaaatgg ttgaatatca ctggagaaaa 3600
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gtgttgcaga ttgtgtataa aaaagaaagc attttgccaa gaagatgcaa agatgtattt 3660

ttggagatgg ctaagggtac gttttatgct tatgggatca acgatgaatt gacttctcct 3720

cagcaatcca aggaagatat gaaatccttt gtcttttga 3759

<210> 88

<211> 1252

<212> PRT

<213> Atrtificial

<220>

<223> Fusion polypeptide containing a LPP synthase and a sclareol
synthase from Salvia sclarea

<400> 88

Met Ala Ser Gin Ala Ser Glu Lys Asp lle Ser Leu Val GIn Thr Pro

1 5 10 15

His Lys Val Glu Val Asn Glu Lys lle Glu Glu Ser lle Glu Tyr Val
20 25 30

GIn Asn Leu Leu Met Thr Ser Gly Asp Gly Arg lle Ser Val Ser Pro
35 40 45

Tyr Asp Thr Ala Val lle Ala Leu lle Lys Asp Leu Lys Gly Arg Asp
50 55 60

Ala Pro GIn Phe Pro Ser Cys Leu Glu Trp lle Ala His His Gin Leu
65 70 75 80

Ala Asp Gly Ser Trp Gly Asp Glu Phe Phe Cys lle Tyr Asp Arg lle
85 90 95

Leu Asn Thr Leu Ala Cys Val Val Ala Leu Lys Ser Trp Asn Leu His
100 105 110

Ser Asp lle lle Glu Lys Gly Val Thr Tyr lle Lys Glu Asn Val His
115 120 125
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Lys Leu Lys Gly Ala Asn Val Glu His Arg Thr Ala Gly Phe Glu Leu
- 130 135 140

Val Val Pro Thr Phe Met Gin Met Ala Thr Asp Leu Gly lle Gin Asp
145 150 155 160

Leu Pro Tyr Asp His Pro Leu lle Lys Glu lle Ala Asp Thr Lys Gin
165 170 175

GIn Arg Leu Lys Glu lle Pro Lys Asp Leu Val Tyr GIn Met Pro Thr
180 185 190

Asn Leu Leu Tyr Ser Leu Glu Gly Leu Gly Asp Leu Glu Trp Glu Arg
195 200 205

Leu Leu Lys Leu GIn Ser Gly Asn Gly Ser Phe Leu Thr Ser Pro Ser
210 215 220

Ser Thr Ala Ala Val Leu Met His Thr Lys Asp Glu Lys Cys Leu Lys
225 230 235 240

Tyr lle Glu Asn Ala Leu Lys Asn Cys Asp Gly Gly Ala Pro His Thr
245 250 255

Tyr Pro Val Asp lle Phe Ser Arg Leu Trp Ala lle Asp Arg Leu Gin
260 265 270

Arg Leu Gly lle Ser Arg Phe Phe GiIn His Glu lle Lys Tyr Phe Leu
275 280 285

Asp His lle Glu Ser Val Trp Glu Glu Thr Gly Val Phe Ser Gly Arg
290 295 300

Tyr Thr Lys Phe Ser Asp lle Asp Asp Thr Ser Met Gly Val Arg Leu
305 310 315 320
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Leu Lys Met His Gly Tyr Asp Val Asp Pro Asn Val Leu Lys His Phe
325 330 335

Lys GIn GIn Asp Gly Lys Phe Ser Cys Tyr lle Gly GIn Ser Val Glu
340 345 350

Ser Ala Ser Pro Met Tyr Asn Leu Tyr Arg Ala Ala Gin Leu Arg Phe
355 360 365

Pro Gly Glu Glu Val Leu Glu Glu Ala Thr Lys Phe Ala Phe Asn Phe
370 375 380

Leu GiIn Glu Met Leu Val Lys Asp Arg Leu Gin Glu Arg Trp Val lle
385 390 395 400

Ser Asp His Leu Phe Asp Glu lle Lys Leu Gly Leu Lys Met Prd Trp
405 410 415

Tyr Ala Thr Leu Pro Arg Val Glu Ala Ala Tyr Tyr Leu Asp His Tyr
420 425 430

Ala Gly Ser Gly Asp Val Trp lle Gly Lys Ser Phe Tyr Arg Met Pro
435 440 445

- Glu lle Ser Asn Asp Thr Tyr Lys Glu Leu Ala lle Leu Asp Phe Asn
450 455 460

Arg Cys GIn Thr GIn His GiIn Leu Glu Trp lle His Met GIn Glu Trp
465 - 470 475 480

Tyr Asp Arg Cys Ser Leu Ser Glu Phe Gly lle Ser Lys Arg Glu Leu
485 490 495

Leu Arg Ser Tyr Phe Leu Ala Ala Ala Thr lle Phe Glu Pro Glu Arg
500 505 510
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Thr GIn Glu Arg Leu Leu Trp Ala Lys Thr Arg lle Leu Ser Lys Met
515 520 - 525

lle Thr Ser Phe Val Asn lle Ser Gly Thr Thr Leu Ser Leu Asp Tyr
530 535 540

Asn Phe Asn Gly Leu Asp Glu lle lle Ser Ser Ala Asn Glu Asp Gin
545 550 555 560

" Gly Leu Ala Gly Thr Leu Leu Ala Thr Phe His Gin Leu Leu Asp Gly
565 570 575

Phe Asp lle Tyr Thr Leu His GiIn Leu Lys His Val Trp Ser GIn Trp
580 585 590

Phe Met Lys Val GIn GIn Gly Glu Gly Ser Gly Gly Glu Asp Ala Val
595 600 605

Leu Leu Ala Asn Thr Leu Asn lle Cys Ala Gly Leu Asn Glu Asp Val
610 615 620

Leu Ser Asn Asn Glu Tyr Thr Ala Leu Ser Thr Leu Thr Asn Lys lle
625 630 635 : 640

Cys Asn Arg Leu Ala Gin lle GIn Asp Asn Lys lle Leu Gin Val Val
645 650 655

Asp Gly Ser lle Lys Asp Lys Glu Leu Glu Gin Asp Met Gin Ala Leu
660 665 670

Val Lys Leu Val Leu GIn Glu Asn Gly Gly Ala Val Asp Arg Asn lle
675 680 685

Arg His Thr Phe Leu Ser Val Ser Lys Thr Phe Tyr Tyr Asp Ala Tyr
690 695 700
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His Asp Asp Glu Thr Thr Asp Leu His lle Phe Lys Val Leu Phe Arg
705 710 715 720

Pro Val Val Gly Gly Ser Gly Gly Ala Lys Met Lys Glu Asn Phe Lys
725 730 735

Arg Glu Asp Asp Lys Phe Pro Thr Thr Thr Thr Leu Arg Ser Glu As
740 745 750 :

lle Pro Ser Asn Leu.Cys lle lle Asp Thr Leu GiIn Arg Leu Gly Val
755 760 765

Asp GiIn Phe Phe GIn Tyr Glu lle Asn Thr lle Leu Asp Asn Thr Phe
770 775 780

Arg Leu Trp GIn Glu Lys His Lys Val lle Tyr Gly Asn Val Thr Thr
785 790 795 800

His‘ Ala Met Ala Phe Arg Leu Leu Arg Val Lys Gly Tyr Glu Val Ser
805 810 815

Ser Glu Glu Leu Ala Pro Tyr Gly Asn GIn Glu Ala Val Ser Gin Gin
820 825 830

Thr Asn Asp Leu Pro Met lle lle Glu Leu Tyr Arg Ala Ala Asn Glu
835 840 845

Arg lle Tyr Glu Glu Glu Arg Ser Leu Glu Lys lle Leu Ala Trp Thr
850 855 860

Thr lle Phe Leu Asn Lys Gin Val GIn Asp Asn Ser lle Pro Asp Lys
865 870 875 880

Lys Leu His Lys Leu Val Glu Phe Tyr Leu Arg Asn Tyr Lys Gly lle
885 890 895
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Thr lle Arg Leu Gly Ala Arg Arg Asn Leu Glu Leu Tyr Asp Met Thr
900 905 910

Tyr Tyr GIn Ala Leu Lys Ser Thr Asn Arg Phe Ser Asn Leu Cys Asn
915 920 925 :

Glu Asp Phe Leu Val Phe Ala Lys GiIn Asp Phe Asp lle His Glu Ala
- 930 935 940

GIn Asn GIn Lys Gly Leu GIn GIn Leu GIn Arg Trp Tyr Ala Asp Cys
945 950 955 960

Arg Leu Asp Thr Leu Asn Phe Gly Arg Asp Val Val lle lle Ala Asn
965 970 975

Tyr Leu Ala Ser Leu lle lle Gly Asp His Ala Phe Asp Tyr Val Arg
980 985 990

Leu Ala Phe Ala Lys Thr Ser Val Leu Val Thr lle Met Asp Asp Phe
995 1000 1005

Phe Asp Cys His Gly Ser Ser Gin Glu Cys Asp Lys lie lle Glu
1010 1015 1020

Leu Val Lys Glu Trp Lys Glu Asn Pro Asp Ala Glu Tyr Gly Ser
1025 1030 1035

Glu Glu Leu Glu lle Leu Phe Met Ala Leu Tyr Asn Thr Val Asn
1040 1045 1050

Glu Leu Ala Glu Arg Ala Arg Val Glu GiIn Gly Arg Ser Val Lys
1055 1060 1065

Glu Phe Leu Val Lys Leu Trp Val Glu lle Leu Ser Ala Phe Lys
1070 1075 1080
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lle Glu Leu Asp Thr Trp Ser Asn Gly Thr GIn GIin Ser Phe Asp
1085 1090 1095

Glu Tyr lle Ser Ser Ser Trp Leu Ser Asn Gly Ser Arg Leu Thr
1100 1105 1110

Gly Leu Leu Thr Met Gin Phe Val Gly Val Lys Leu Ser Asp Glu
1115 - 1120 1125

Met Leu Met Ser Glu Glu Cys Thr Asp Leu Ala Arg His Val Cys
1130 1135 1140

Met Val Gly Arg Leu Leu Asn Asp Val Cys Ser Ser Glu Arg Glu
1145 1150 1155

Arg Glu Glu Asn lle Ala Gly Lys Ser Tyr Ser lle Leu Leu Ala
1160 1165 1170

Thr Glu Lys Asp Gly Arg Lys Val Ser Glu Asp Glu Ala lle Ala
1175 1180 1185

Glu lle Asn Glu Met Val Glu Tyr His Trp Arg Lys Val Leu Gin
1190 1195 1200

lle Val Tyr Lys Lys Glu Ser lle Leu Pro Arg Arg Cys Lys Asp
1205 1210 1215

Val Phe Leu Glu Met Ala Lys Gly Thr Phe Tyr Ala Tyr Gly lle
1220 1225 1230

90



Asn Asp Glu Leu Thr Ser Pro Gin GIn Ser Lys Glu Asp Met Lys
1235 1240 1245

Ser Phe Val Phe
1250
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