OPA18597-Sequence listing
<110> CJ Cheildedang Corporation

<120> Novel polypeptide and method of producing IMP using the same
<130> OPA18597

<150> KR10-2017-0173505
<151>  2017-12-15

<160> 154
<170> KoPatentln 3.0

<210> 1

<L211> 222
<212>  PRT
<213> Unknown
<220>

<223> ImpE1
<400> 1

Leu His Ala Val GIn Glu Val Asn Asp Asn Glu Glu Asp Ser Leu Pro
1 5 10 15

Gly Ser Asp Leu Gly Leu Arg Glu GIn Lys Arg Leu Ala Thr Lys His
20 25 30

Arg lle Glu Asp Ala Ala Thr Arg Leu Val Asp Glu Ser Ser Phe Asp
35 40 45

Lys Val Thr Ille Glu Glu lle Cys Glu Ala Ala Gly lle Ser Arg Arg
50 55 60

Thr Phe Phe Asn Tyr Phe Ser Thr Lys Glu Ser Ala Val lle Gly Ala
65 70 75 80

Ser Ser Glu Pro Leu Thr Glu Lys GIn Arg Asn Asp Phe Leu Asn Ala
85 90 95

Asp Ala Ser Asn Leu Leu GIn Leu Met Val Glu GIn lle Lys GIn His
100 105 110

Leu Glu Ser Ser His GIn Ser GIn Ala lle His Asp Arg Arg GIn Arg
115 120 125

lle Phe Ala Asp Pro Asp Val Ala Val Arg Ala Met Ala Phe Arg Lys
130 135 140

Glu Arg Ser Arg Glu Thr Met Glu Leu lle Ala GIn Arg Leu Arg Glu
145 150 155 160

His Pro Glu Glu GIn Arg Ala Pro Glu Leu Asp Pro Glu Thr Glu Ala
165 170 175

Met Leu Leu Ser Gly Phe Ile Arg Glu Ala Thr Trp Met Ala Ile Ser
180 185 190

Arg Pro Asp Arg Asp Cys Ala Leu Pro Val Gly Asp Arg lle Tyr Arg
195 200 205
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OPA18597-Sequence listing

Ala Met Glu Leu Val Lys Asn Tyr Thr Lys Gly Leu Glu Trp
210 215 220

<210> 2

<211> 549
<212> PRT
<213> Unknown

<220>
<223> ImpE?2

<400> 2
I\/I1et Val Ala Lys Asn Ser Thr1%ro Ser Thr Ala1 Gly His Ala Ser Ala
5 5

His Thr Ala Glu Glu Phe Pro Val Ala Asn Ala Glu Met Ala Thr Pro
20 25 30

Ser Ala lle Asp Pro Asn His Gly Lys Lys Thr Ala Asp Asn Val Gly
35 40 45

lle lle Phe Ala Ala Leu Met Leu Thr Met Leu Met Ser Ser Leu Gly
50 55 60

GlIn Met lle Phe Gly Ser Ala Leu Pro Thr lle Val Gly Glu Leu Gly
65 70 75 80

Gly Val Asp GIn Met Ser Trp Val Ille Ser Ala Phe Met Val Thr Met
85 90 95

Thr lle Ala Met Pro Leu Ala Gly GIn Leu Gly Asp Arg Met Gly Arg
100 105 110

Lys Trp Val Tyr lle Ser Gly lle Ser lle Phe Val lle Gly Ser Thr
115 120 125

Leu Gly Gly Phe Ala Asn Gly Met Gly Met Leu lle Thr Gly Arg Ala
130 135 140

lle GIn Gly Phe Gly Ala Gly Ile Met Met Ile Ser Ser GIn Ser lle
145 150 155 160

Val Ala Glu Val Val Ser Ala Arg Glu Arg Gly Lys Phe Met Gly lle
165 170 175

Met Gly Gly Val Phe Gly Val Ser Ser Val Leu Gly Pro Val Leu Gly
180 185 190

Gly Trp Phe Thr Asp Gly Pro Gly Trp Arg Trp Gly Leu Trp Ile Asn
195 200 205

lle Pro Leu Gly Leu Leu Ala lle lle Val Cys Ala Phe Val Leu Lys
210 215 220

Leu Arg Val Gly Glu GIn Gly Phe Lys Gly Phe Asp Trp Met Gly Phe
225 230 235 240
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Ala Ala lle Ala Ile Thr Thr Ser Thr Leu lle Leu Leu Thr Thr Trp
245 250 255

Gly Gly Ser Glu Tyr Glu Trp Thr Ser Pro Thr lle Leu Ser Met Ala
260 265 270

Ala Val Val lle Val Gly Ala Leu Leu Thr Val Phe lle Glu Ser Arg
275 280 285

Ala Ser GIn Pro Leu lle Pro Val GIn Leu Phe Lys Asn Arg Asn Met
290 295 300

Val Leu Thr Thr Leu Ala Gly Thr Val Leu Gly Leu Ala Met Met Gly
305 310 315 320

Val Leu Gly Tyr Met Pro Thr Tyr Leu GIn Met Val His Thr Leu Thr
325 330 335

Pro Thr Glu Ala Gly Leu Met Met Ille Pro Met Met Val Gly Met lle
340 345 350

Gly Val Ser Thr Gly Val Gly Phe lle lle Ala Lys Thr Gly Asn Tyr
355 360 365

Lys Tyr Tyr Pro lle Ala Gly Leu Ala lle Thr Ala Phe Ala Leu Trp
370 375 380

Tro Met Ser GIn Met Thr Val Glu Thr Ser Leu Thr Gly lle Gly Val
385 390 395 400

Arg Phe Leu Val Phe Gly Val Gly Leu Gly Phe Val Met GIn Val Leu
405 410 415

Val Leu lle Val GIn Asn Ser Phe Pro Val Ser GIn Val Gly Thr Ala
420 425 430

Thr Ala Ala Asn Asn Phe Phe Arg Gin lle Gly Ser Ala Leu Gly Ala
435 440 445

Ser lle Val Gly Ser Met Phe Ile His Asn Met GIn Asn Glu Met Ala
450 455 460

Thr Arg Leu Pro Asp Ala Leu Ala Ser Leu Gly Lys Glu Gly Ala Ala
465 470 475 480

lle Ser GIn GIn Phe GIn Gly Ala Asp Ala Ala Asn Ser Leu Thr Pro
485 490 495

His Ala Val Ala Glu Leu Pro Asp Val Leu Arg Asp Ala lle Leu Asn
500 505 510

Ser Tyr Asn Asp Gly Leu Thr Pro Val lle Gly Met Met Val Pro Leu
515 520 525

Ala Ile Val Ala Met Leu lle Leu Phe Pro Leu Arg Gin Glu Arg Leu
530 535 540

Lys Glu Thr lle Glu
545
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<210> 3

<211> 669

<212> DNA

<213> Unknown

<220>

<223> ImpE1

<400> 3

ttgcatgctg tgcaagaagt taatgacaat gaagaagact ccctcectgg cagtgacctc 60
gggttaaggg agcagaagcg attggcaacc aagcatcgca tcgaagacgc cgcgacacgg 120
ttgottgatg aatcgagctt tgacaaagta acaattgaag aaatttgcga agccgccggg 180
atttcccgac gcaccttttt taattatttc agcacgaaag aaagcgccgt tattggcgceg 240
tcctcggaac cgttgacgga aaagcaacgc aatgacttct tgaatgctga cgccagcaat 300
ctcctgcagce tgatggttga gcagatcaaa caacacttgg agtcttctca ccagagtcaa 360
gcgattcacg accgtcgtca gcgaatcttt gcggatccgg atgtcgecggt acgtgcaatg 420
gcgtttcgca aggaacgctc acgggaaacc atggagctaa tcgctcaacg tcttcgggag 480
catcctgaag aacaacgcgc cccagaattg gatccggaaa cagaggcgat getgectgage 540
ggattcattc gcgaagccac ctggatggct atctcacgac ccgatcgtga ttgtgcactg 600
ccagtgggatg accgcatcta tcgcgcgatg gaattggtaa agaattacac gaaaggactg 660
gaatggtag 669

210> 4

<211> 1650

<212> DNA

<213> Unknown

<220>

<223> ImpE?2

<400> 4

atggtagcta aaaactccac cccaagcacg gccggcecacg ccagtgetca cactgcggaa 60
gaattcccag tggccaatge tgaaatggca acgccttcag caatcgaccc aaaccacggt 120
aaaaagaccg cggataacgt cggcattatc ttcgctgcect tgatgctcac catgctgatg 180
agctctttgg ggcagatgat tttcggttcc gcetctgeccaa ccatcgtcgg cgagcetcggce 240
ggcgtggacc agatgagctg ggtaatttca gcatttatgg tcaccatgac cattgctatg 300
ccactagccg gtcagcetcgg tgaccgcatg ggccgcaagt gggtctacat ctcaggtatc 360
tccattttcg ttattggctc gacgcetcggt ggctttgecca atggcatggg catgctgatc 420
accggacgtg caatccaggg cttcggtgecc ggcatcatga tgatttcctc gcagtcgatt 480
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gtggctgagg ttgtctccge acgtgagecge ggcaagttca tgggtattat gggcggcegtce 540
tttggcgtct cctececgtact gggtccagtt ctcggtggct ggttcaccga tggtcccecggt 600
tggcgttggg gecetgtggat caacattcca ctgggtctge tggcaattat tgtctgeget 660
ttcgtactga agctgcgcegt gggcgagcaa ggctttaagg gcetttgactg gatgggtttt 720
gcggccatcg caatcacgac cagcaccctg attctgctca ccacttgggg cggaagcgaa 780
tacgagtgga cttccccaac tattttgtcc atggctgecg tagtcatcgt cggegegcetg 840
ctcaccgtgt tcattgagtc gcgtgcatcc cagccgcetga tccecggttca getatttaag 900
aaccgcaaca tggttttgac caccctcgcec ggtactgttt tgggtctgge catgatgggce 960
gtgctcggct acatgccaac ctacctgcag atggtgcaca ccctgacgcec aactgaagca 1020
ggcttgatga tgatcccgat gatggtcggce atgatcggtg tctccactgg tgttggcette 1080
atcatcgcta agaccggcaa ctacaagtac taccccatcg cgggcctgge catcacggceg 1140
tttgctttogt ggtggatgtc ccagatgacc gttgagactt cattgaccgg tatcggagtt 1200
cgcttccttg tattcggtgt cggcettgggce tttgtcatge aggtactggt getgattgtt 1260
caaaactcct tccetgtatc gcaggtcggt actgeccacgg cggctaataa cttcttccgce 1320
cagattggtt cggcattggg tgcttccatc gtgggttcga tgttcattca caatatgcag 1380
aatgagatgg ctacccgttt gcctgatgece cttgcatcgt tgggcaagga aggcgcecgct 1440
atttcgcagc agttccaagg tgcagatgcc gccaactcct tgactccgca cgcagtcgea 1500
gagcttcccg atgtcctecg tgacgcetate ttaaattcct acaatgacgg tctgaccccece 1560
gtgattggca tgatggtgcc actggcecatt gttgcaatgce tgattttgtt cccactgege 1620
caagagcgct tgaaggaaac catcgaataa 1650

210> 5

<L211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> impE1 kop-1

<400> 5

gctctagacg agaaagctaa agccggtga 29
210> 6

<211> 36

<212> DNA
<213> Artificial Sequence

<220>
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OPA18597-Sequence listing
<223> impE1 kop-2

<400> 6

gtttttagct accattgtta caccccgtge aagttt 36
<L210> 7

<211> 36

<212> DNA
<213> Artificial Sequence

<220>
<223> impE1 kop—3

<400> 7
gcacggggtg taacaatggt agctaaaaac tccacc 36
<210> 8
211> 29
<212> DNA
1

<213> Artificial Sequence

<223> impE1l kop—-4

<400> 8

gctctagaaa tagttgggga agtccactc 29
<210> 9

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> impE2 kop-1

<400> 9

gctctagact tggatgacct ggtggaaaa 29
<210> 10

<211> 36

<212> DNA

<213> Artificial Sequence

<220>
<223> IimpE2 kop-2

<400> 10
cttggagaaa atttcctacc attccagtcc tttcgt 36
<210> 11
<211> 36
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<212> DNA
<213> Artificial Sequence

<220>
<223> impE2 kop-3

<400> 11

ggactggaat ggtaggaaat tttctccaag ggaaat 36
<210> 12

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

<223> impE2 kop-4

<400> 12

ggactagtgg attgtgttga cgcacgatg 29
<210> 13

<211> 36

<212> DNA

<213> Artificial Sequence

<220>

<223> impE1E2 kop—2

<400> 13

cttggagaaa atttctgtta caccccgtgce aagttt 36
<210> 14

<211> 36

<212> DNA

<213> Artificial Sequence

<220>
<223> ImpE1E2 kop—3

<400> 14

gcacggggtg taacagaaat tttctccaag ggaaat 36
<210> 15

211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> impE1E2 seqgfF

<400> 15
gaacggagtc atctcctttg ¢ 21
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

OPA18597-Sequence listing

16

22

DNA

Artificial Sequence

impE1E2 seqR

16

ccaaacgctc tgcaagaaac tg

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

<220>
<223>

<400>

17

29

DNA

Artificial Sequence

impE1E2 WT F

17

gctctagaga acggagtcat ctcctttge

<400>

18

30

DNA

Artificial Sequence

impE1E2 WT R

18

gctctagacc aaacgctctg caagaaactg

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

<220>
<223>

<400>

19

29

DNA

Artificial Sequence

impE1 164K-1

19

gctctagact tggatgacct ggtggaaaa

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

<220>
<223>

20

37

DNA

Artificial Sequence

impE1 164K-2

22

29

30

29
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<400> 20

ctggggcgcg ttgtttttca ggatgectccec gaagacg 37
<210> 21

211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> impE1 164K-3

<400> 21
aacaacgcgc cccagaattg g 21
210> 22
<211> 29

<212> DNA
<213> Artificial Sequence

<220>
<223> IimpE1 164K-4

<400> 22
gctctagaaa tagttgggga agtccactc 29
<210> 23
<211> 37
<212> DNA
1

<213> Artificial Sequence

<223> impE2 V2|-2

<400> 23

tggagttttt agctatcatt ccagtccttt cgtgtaa 37
210> 24

211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> impE2 V2|-3

<400> 24

tagctaaaaa ctccacccca a 21
<210> 25

<211> 37

<212> DNA

9 HOIXI
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<213> Artificial Sequence
<220>

<223> impE2 G64E-2
<400> 25

ccgaaaatca tctgctccaa agagctcatc agcatgg 37
<210> 26

211> 21

<212> DNA

<213> Artificial Sequence
<220>

<223> impE2 G64E-3
<400> 26

gcagatgatt ttcggttccg ¢

<210>
211>
<212>
<213>

<220>
<223>

<400>

27

27

DNA

Artificial Sequence

Spel-impEl 164 1F

27

gggactagtg attccggcca actgtcg

<400>

28

27

DNA

Artificial Sequence

impE1 164-R 1R

28

tggggcgcegt tggcegttcag gatgctc

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

<220>
<223>

<400>

29

27

DNA

Artificial Sequence

impE1l 164-H 1R

29

tggggcgcegt tggtgttcag gatgctc

21

27

27

27
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

30

27

DNA

Artificial Sequence

impE1 164-D 1R

30

tggggcgcegt tgatcttcag gatgctc

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

<220>
<223>

<400>

31

27

DNA

Artificial Sequence

impE1 164-S 1R

31

tggggcgcgat tgggattcag gatgctc

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

<220>
<223>

<400>

32

27

DNA

Artificial Sequence

impE1 164-T 1R

32

tggggcgcgt tgogtttcag gatgcetc

<400>

33

27

DNA

Artificial Sequence

impE1 164-N 1R

33

tggggcgcgt tggttttcag gatgctc

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

<220>
<223>

34

27

DNA

Artificial Sequence

impE1 164-Q 1R

OPA18597-Sequence listing

27

27

27

27
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<400> 34

tggggcgcegt tgctgttcag gatgcete 27
<210> 35

211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> impkl 164-C 1R

<400> 35

tggggcgcgt tggcattcag gatgctc 27
<210> 36

<L211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> impE1 164-G 1R

<400> 36
tggggcgcegt tggecttcag gatgcete 27
<210> 37
211> 27

<212> DNA
<213> Artificial Sequence

<220>
<223> impE1 164-P 1R

<400> 37
tggggcgcgt tgecggttcag gatgcete 27
<210> 38
L211> 27
<212> DNA
1

<213> Artificial Sequence

<223> impEl 164-A 1R

<400> 38

tggggcgcegt tgggcttcag gatgctc 27
<210> 39

L211> 27

<212> DNA

<213> Artificial Sequence

12 HIOI K]
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<220>
<223> impEl 164-V 1R

<400> 39

tggggcgcegt tggacttcag gatgctc 27
<210> 40

211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> impEl 164-1 1R

<400> 40

tggggcgcgt tggatttcag gatgctc 27
<210> 41

<L211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> impE1 164-L 1R

<400> 41
tggggcgcegt tgcagttcag gatgcte 27
<210> 42
211> 27

<212> DNA
<213> Artificial Sequence

<220>
<223> impE1 164-M 1R

<400> 42
tggggcgcgt tgcatttcag gatgcetc 27
<210> 43
L211> 27
<212> DNA
1

<213> Artificial Sequence

<223> impEl 164-F 1R

<400> 43
tggggcgcgt tggaattcag gatgctc 27

13 HIOI K]



<400>

OPA18597-Sequence listing

44

27

DNA

Artificial Sequence

impE1 164-Y 1R

44

tggggcgcegt tggtattcag gatgctc

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

<220>
<223>

<400>

45

27

DNA

Artificial Sequence

impEl 164-W 1R

45

tggggcgcegt tgccattcag gatgcte

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

<220>
<223>

<400>

46

27

DNA

Artificial Sequence

Spel-impE1 164 2R

46

gggactagtc atgaacttgc cgcgctc

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

<220>
<223>

<400>

47

27

DNA

Artificial Sequence

impE1 164-R 2F

47

gagcatcctg aacgccaacg cgcccca

48

27

DNA

Artificial Sequence

impE1 164-H 2F

27

27

27

27
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<400>

OPA18597-Sequence listing

48

gagcatcctg aacaccaacg cgcccca

<400>

49

27

DNA

Artificial Sequence

impE1 164-D 2F

49

gagcatcctg aagatcaacg cgcccca

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

<220>
<223>

<400>

50

27

DNA

Artificial Sequence

impE1 164-S 2F

50

gagcatcctg aatcccaacg cgcccca

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

<220>
<223>

<400>

51

27

DNA

Artificial Sequence

impE1 164-T 2F

51

gagcatcctg aaacccaacg cgcccca

<210>
211>
<212>
<213>

<220>
<223>

<400>

52

27

DNA

Artificial Sequence

impE1 164-N 2F

52

gagcatcctg aaaaccaacg cgcccca

53

27

DNA

Artificial Sequence

27

27

27

27

27
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<220>
<223>

<400>

OPA18597-Sequence listing

impE1 164-Q 2F

53

gagcatcctg aacagcaacg cgcccca

<400>

54

27

DNA

Artificial Sequence

impE1 164-C 2F

54

gagcatcctg aatgccaacg cgcccca

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

<220>
<223>

<400>

55

27

DNA

Artificial Sequence

impE1 164-G 2F

55

gagcatcctg aaggccaacg cgcccca

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

<220>
<223>

<400>

56

27

DNA

Artificial Sequence

impE1 164-P 2F

56

gagcatcctg aaccgcaacg cgcccca

<210>
211>
<212>
<213>

<220>
<223>

<400>

57

27

DNA

Artificial Sequence

impE1 164-A 2F

57

gagcatcctg aagcccaacg cgcceccca

<210>

58

27

27

27

27

27
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<211>
<212>
<213>

<220>
<223>

<400>

OPA18597-Sequence listing

27
DNA
Artificial Sequence

impE1 164-V 2F

58

gagcatcctg aagtccaacg cgcccca

<400>

59

27

DNA

Artificial Sequence

impE1 1641 2F

59

gagcatcctg aaatccaacg cgcccca

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

<220>
<223>

<400>

60

27

DNA

Artificial Sequence

impE1 164-L 2F

60

gagcatcctg aactgcaacg cgcccca

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

<220>
<223>

<400>

61

27

DNA

Artificial Sequence

impE1 164-M 2F

61

gagcatcctg aaatgcaacg cgcccca

<210>
211>
<212>
<213>

<220>
<223>

<400>

62

27

DNA

Artificial Sequence

impE1 164-F 2F

62

27

27

27

27
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gagcatcctg aattccaacg cgcccca

<210>
<L211>
<212>
<213>

<220>
<223>

<400>

63

27

DNA

Artificial Sequence

impE1 164-Y 2F

63

gagcatcctg aataccaacg cgcccca

<400>

64

27

DNA

Artificial Sequence

impE1 164-W 2F

64

gagcatcctg aatggcaacg cgcccca

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

<220>
<223>

<400>

65

26

DNA

Artificial Sequence

Xbal-impE2 2 1F

65

gggtctagat tgcatgctgt gcaaga

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

<220>
<223>

<400>

66

27

DNA

Artificial Sequence

impE2 2-R 1R

66

ggagttttta gcgcgcattc cagtcct

<210>
211>
<212>
<213>

<220>

67

27

DNA

Artificial Sequence

27

27

27

26

27
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<223>

<400>

impE2 2-H 1R

67

ggagttttta gcgtgcattc cagtcct

<210>
211>
<212>
<213>

<220>
<223>

<400>

68

27

DNA

Artificial Sequence

impE2 2-K 1R

68

ggagttttta gccttcattc cagtcct

<400>

69

27

DNA

Artificial Sequence

impE2 2-D 1R

69

ggagttttta gcgtccattc cagtcect

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

<220>
<223>

<400>

70

27

DNA

Artificial Sequence

impE2 2-E 1R

70

ggagttttta gcttccattc cagtcct

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

<220>
<223>

<400>

71

27

DNA

Artificial Sequence

impE2 2-S 1R

71

ggagttttta gcggacattc cagtcct

<210>
<211>

72
27

OPA18597-Sequence listing
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27

27

27

27

27



<212>
<213>

<220>
<223>

<400>

DNA
Artificial Sequence

impE2 2-T 1R

72

ggagttttta gcggtcattc cagtcct

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

<220>
<223>

<400>

73

27

DNA

Artificial Sequence

impE2 2-N 1R

73

ggoagttttta gcgttcattc cagtcct

<400>

74

27

DNA

Artificial Sequence

impE2 2-Q 1R

74

ggagttttta gcctgcattc cagtect

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

<220>
<223>

<400>

75

27

DNA

Artificial Sequence

impE2 2-C 1R

75

ggagttttta gcgcacattc cagtcct

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

<220>
<223>

<400>

76

27

DNA

Artificial Sequence

impE2 2-G 1R

76

ggagttttta gcgcccattc cagtcct

OPA18597-Sequence listing
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27
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<210> 77
<L211> 27
<212> DNA

<213> Artificial Sequence

<220>
<223> impE2 2-P 1R

<400> 77
ggagttttta gctggcattc cagtcct 27
<210> 78
211> 27

<212> DNA
<213> Artificial Sequence

<220>
<223> impE2 2-A 1R

<400> 78
ggoagttttta gcagccattc cagtcct 27
<210> 79
L211> 27
<212> DNA
1

<213> Artificial Sequence

<223> impE2 2-L 1R

<400> 79

ggagttttta gccagcattc cagtcct 27
<210> 80

211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> impE2 2-M 1R

<400> 80

ggagttttta gccatcattc cagtect 27
<210> 81

<L211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> impE2 2-F 1R

21 HOIX]



<400>

81

ggagttttta gcgaacattc cagtcct

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

<220>
<223>

<400>

82

27

DNA

Artificial Sequence

impE2 2-Y 1R

82

ggagttttta gcgtacattc cagtcct

<210>
211>
<212>
<213>

<220>
<223>

<400>

83

27

DNA

Artificial Sequence

impE2 2-W 1R

83

ggagttttta gcccacattc cagtcct

<400>

84

26

DNA

Artificial Sequence

Xbal-impE2 2 2R

84

gggtctagat tgctcgcecca cgecgcea

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

<220>
<223>

<400>

85

27

DNA

Artificial Sequence

impE2 2-R 2F

85

aggactggaa tgcgcgctaa aaactcc

<210>
<211>
<212>

86
27
DNA

OPA18597-Sequence listing

27

27

27

26

27
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<213>

<220>
<223>

<400>

Artificial Sequence

impE2 2—-H 2F

86

aggactggaa tgcacgctaa aaactcc

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

<220>
<223>

<400>

87

27

DNA

Artificial Sequence

impE2 2-K 2F

87

aggactggaa tgaaggctaa aaactcc

<210>
211>
<212>
<213>

<220>
<223>

<400>

88

27

DNA

Artificial Sequence

impE2 2-D 2F

88

aggactggaa tggacgctaa aaactcc

<400>

89

27

DNA

Artificial Sequence

impE2 2—-E 2F

89

aggactggaa tggaagctaa aaactcc

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

<220>
<223>

<400>

90

27

DNA

Artificial Sequence

impE2 2-S 2F

90

aggactggaa tgtccgctaa aaactcc

OPA18597-Sequence listing

27

27

27

27

27
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

91

27

DNA

Artificial Sequence

impE2 2-T 2F

91

aggactggaa tgaccgctaa aaactcc

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

<220>
<223>

<400>

92

27

DNA

Artificial Sequence

impE2 2—-N 2F

92

aggactggaa tgaacgctaa aaactcc

<210>
211>
<212>
<213>

<220>
<223>

<400>

93

27

DNA

Artificial Sequence

impE2 2-Q 2F

93

aggactggaa tgcaggctaa aaactcc

<400>

94

27

DNA

Artificial Sequence

impE2 2-C 2F

94

aggactggaa tgtgcgctaa aaactcc

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

<220>
<223>

95

27

DNA

Artificial Sequence

impE2 2-G 2F

OPA18597-Sequence listing

27

27

27

27
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<400>

aggactggaa tgggcgctaa aaactcc

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

<220>
<223>

<400>

aggactggaa tgccagctaa aaactcc

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

<220>
<223>

<400>

95

96

27

DNA

Artificial Sequence

impE2 2-P 2F

96

97

27

DNA

Artificial Sequence

impE2 2—-A 2F

97

aggactggaa tggctgctaa aaactcc

<210>
211>
<212>
<213>

<220>
<223>

<400>

98

27

DNA

Artificial Sequence

impE2 2-L 2F

98

aggactggaa tgctggctaa aaactcc

<400>

99

27

DNA

Artificial Sequence

impE2 2—-M 2F

99

aggactggaa tgatggctaa aaactcc

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

100

27

DNA

Artificial Sequence

OPA18597-Sequence listing
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<220>
<223>

<400>

OPA18597-Sequence listing

impE2 2-F 2F

100

aggactggaa tgttcgctaa aaactcc

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

<220>
<223>

<400>

101

27

DNA

Artificial Sequence

impE2 2-Y 2F

101

aggactggaa tgtacgctaa aaactcc

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

<220>
<223>

<400>

102

27

DNA

Artificial Sequence

impE2 2-W 2F

102

aggactggaa tgtgggctaa aaactcc

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

<220>
<223>

<400>

103

30

DNA

Artificial Sequence

Xbal-impE2 64 1F

103

gggtctagaa aagagcttaa ggcagctgct

<400>

104

27

DNA

Artificial Sequence

impE2 64-R 1R

104

gaaaatcatc tggcgcaaag agctcat

27

27

27

30

27

26 WOl X
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<210> 105

<L211> 27

<212> DNA
1

<213> Artificial Sequence

<223> impE2 64-H 1R

<400> 105

gaaaatcatc tggtgcaaag agctcat 27
<210> 106

211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> impE2 64-D 1R

<400> 106

gaaaatcatc tggtccaaag agctcat 27
<210> 107

<L211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> impE2 64-K 1R

<400> 107

gaaaatcatc tgcttcaaag agctcat 27
<210> 108

211> 27

<212> DNA
<213> Artificial Sequence

<220>
<223> impE2 64-S 1R

<400> 108
gaaaatcatc tgggacaaag agctcat 27
<210> 109
L211> 27
<212> DNA
1

<213> Artificial Sequence

<223> impE2 64-T 1R

27 HIOI X
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<400> 109
gaaaatcatc tgggtcaaag agctcat 27
<210> 110
L211> 27
<212> DNA
1

<213> Artificial Sequence

<223> impE2 64-N 1R

<400> 110

gaaaatcatc tggttcaaag agctcat 27
<210> 111

211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> impE2 64-Q 1R

<400> 111

gaaaatcatc tgctgcaaag agctcat 27
<210> 112

<L211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> impE2 64-C 1R

<400> 112

gaaaatcatc tggcacaaag agctcat 27
<210> 113

<L211> 27

<212> DNA

<213> Artificial Sequence

<220>

<223> impE2 64-P 1R

<400> 113

gaaaatcatc tgtggcaaag agctcat 27
<210> 114

L211> 27

<212> DNA

<213> Artificial Sequence

28 WOl X



<220>
<223> impE2 64-A 1R
<400> 114

gaaaatcatc tgagccaaag agctcat

<210> 115

<L211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> impE2 64-V 1R
<400> 115

gaaaatcatc tggaccaaag agctcat

<210> 116

<L211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> impE2 64-1 1R
<400> 116

gaaaatcatc tggatcaaag agctcat

<210> 117

<L211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> impE2 64-L 1R
<400> 117

gaaaatcatc tgcagcaaag agctcat

<210> 118

<L211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> impE2 64-M 1R
<400> 118

gaaaatcatc tgcatcaaag agctcat

<210> 119

OPA18597-Sequence listing

27

27

27

27

27

29 WOl X]



<211>
<212>
<213>

<220>
<223>

<400>

OPA18597-Sequence listing

27
DNA
Artificial Sequence

impE2 64-F 1R

119

gaaaatcatc tggaacaaag agctcat

<400>

120

27

DNA

Artificial Sequence

impE2 64-Y 1R

120

gaaaatcatc tggtacaaag agctcat

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

<220>
<223>

<400>

121

27

DNA

Artificial Sequence

impE2 64-W 1R

121

gaaaatcatc tgccacaaag agctcat

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

<220>
<223>

<400>

122

30

DNA

Artificial Sequence

Xbal-impE2 64 2R

122

gggtctagac ggtcaatgaa gtctcaacgg

<210>
211>
<212>
<213>

<220>
<223>

<400>

123

27

DNA

Artificial Sequence

impE2 64-R 2F

123

27

27

27

30

30 H Ol X]
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atgagctctt tgcgccagat gattttc 27
<210> 124

<L211> 27

<212> DNA

<213> Artificial Sequence

<220>

<223> ImpE2 64-H 2F

<400> 124
atgagctctt tgcaccagat gattttc 27
<210> 125
L211> 27
<212> DNA
1

<213> Artificial Sequence

<223> impE2 64-D 2F

<400> 125

atgagctctt tggaccagat gattttc 27
<210> 126

211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> impE2 64-K 2F

<400> 126

atgagctctt tgaagcagat gattttc 27
<210> 127

<L211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> impE2 64-S 2F

<400> 127

atgagctctt tgtcccagat gattttc 27
<210> 128

<L211> 27

<212> DNA

<213> Artificial Sequence

<220>

31 HOIX]



<223> impE2 64-T 2F

<400> 128
atgagctctt tgacccagat gattttc

<210> 129

<L211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> impE2 64-N 2F

<400> 129
atgagctctt tgaaccagat gattttc

10> 130
<L211> 27

12> DNA
<213> Artificial Sequence
<223> impE2 64-Q 2F

<400> 130
atgagctctt tgcagcagat gattttc

<210> 131
L211> 27
<212> DNA

<213> Artificial Sequence
<220>
<223> impE2 64-C 2F

<400> 131
atgagctctt tgtgccagat gattttc

<210> 132
<L211> 27
<212> DNA

<213> Artificial Sequence
<220>
<223> impE2 64-P 2F

<400> 132
atgagctctt tgccacagat gattttc

<210> 133
211> 27

OPA18597-Sequence listing

27

27

27

27

27
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<212>
<213>

<220>
<223>

<400>

DNA
Artificial Sequence

impE2 64-A 2F

133

atgagctctt tggctcagat gattttc

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

<220>
<223>

<400>

134

27

DNA

Artificial Sequence

impE2 64-V 2F

134

atgagctctt tggtccagat gattttc

<400>

135

27

DNA

Artificial Sequence

impE2 64— 2F

135

atgagctctt tgatccagat gattttc

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

<220>
<223>

<400>

136

27

DNA

Artificial Sequence

impE2 64-L 2F

136

atgagctctt tgctgcagat gattttc

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

<220>
<223>

<400>

137

27

DNA

Artificial Sequence

impE2 64-M 2F

137

atgagctctt tgatgcagat gattttc

OPA18597-Sequence listing
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<210> 138
<L211> 27
<212> DNA

<213> Artificial Sequence

<220>
<223> IimpE2 64-F 2F

<400> 138
atgagctctt tgttccagat gattttc 27

<210> 139

<L211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> impE2 64-Y 2F

<400> 139
atgagctctt tgtaccagat gattttc 27

10> 140
<L211> 27
12>  DNA
<213> Artificial Sequence

<223> impE2 64-W 2F

<400> 140
atgagctctt tgtggcagat gattttc 27

0> 141
1> 221
2> PRT
<213> Unknown

<223>  ImpE1-CJI0323

<400> 141
Leu His Ala Val GIn Glu Val Asn Asp Asn Glu Glu Asp Ser Leu Pro
1 5 10 15

Gly Ser Asp Leu Gly Leu Arg Glu GIn Lys Arg Leu Ala Thr Lys His
20 25 30

Arg lle Glu Asp Ala Ala Thr Arg Leu Val Asp Glu Ser Ser Phe Asp
35 40 45

Lys Val Thr Ille Glu Glu lle Cys Glu Ala Ala Gly lle Ser Arg Arg
34 IOl Xl
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50 55 60

Thr Phe Phe Asn Tyr Phe Ser Thr Lys Glu Ser Ala Val lle Gly Ala
65 70 75 80

Ser Ser Glu Pro Leu Thr Glu Lys GIn Arg Asn Asp Phe Leu Asn Ala
85 90 95

Asp Ala Ser Asn Leu Leu GIn Leu Met Val Glu GIn lle Lys GIn His
100 105 110

Leu Glu Ser Ser His GIn Ser GIn Ala lle His Asp Arg Arg GIn Arg
115 120 125

lle Phe Ala Asp Pro Asp Val Ala Val Arg Ala Met Ala Phe Arg Lys
130 135 140

Glu Arg Ser Arg Glu Thr Met Glu Leu lle Ala GIn Arg Leu Arg Glu
145 150 155 160

His Pro Glu Lys GIn Arg Ala Pro Glu Leu Asp Pro Glu Thr Glu Ala
165 170 175

Met Leu Leu Ser Gly Phe lle Arg Glu Ala Thr Trp Met Ala lle Ser
180 185 190

Arg Pro Asp Arg Asp Cys Ala Leu Pro Val Gly Asp Arg lle Tyr Arg
195 200 205

Ala Met Glu Leu Val Lys Asn Tyr Thr Lys Gly Leu Glu
210 215 220

0> 142
1> 549
2> PRT
<213> Unknown

<223>  ImpE2-CJI0323

<400> 142
Met lle Ala Lys Asn Ser Thr Pro Ser Thr Ala Gly His Ala Ser Ala
1 5 10 15

His Thr Ala Glu Glu Phe Pro Val Ala Asn Ala Glu Met Ala Thr Pro
20 25 30

Ser Ala Ile Asp Pro Asn His Gly Lys Lys Thr Ala Asp Asn Val Gly
35 40 45

lle lle Phe Ala Ala Leu Met Leu Thr Met Leu Met Ser Ser Leu Glu
50 55 60

GIn Met lle Phe Gly Ser Ala Leu Pro Thr lle Val Gly Glu Leu Gly
65 70 75 80

Gly Val Asp GIn Met Ser Trp Val lle Ser Ala Phe Met Val Thr Met
85 90 95

35 WOl X
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Thr Ile Ala Met Pro Leu Ala Gly GIn Leu Gly Asp Arg Met Gly Arg
100 105 110

Lys Trp Val Tyr lle Ser Gly lle Ser lle Phe Val lle Gly Ser Thr
115 120 125

Leu Gly Gly Phe Ala Asn Gly Met Gly Met Leu lle Thr Gly Arg Ala
130 135 140

lle GIn Gly Phe Gly Ala Gly Ile Met Met Ile Ser Ser GIn Ser lle
145 150 155 160

Val Ala Glu Val Val Ser Ala Arg Glu Arg Gly Lys Phe Met Gly lle
165 170 175

Met Gly Gly Val Phe Gly Val Ser Ser Val Leu Gly Pro Val Leu Gly
180 185 190

Gly Trp Phe Thr Asp Gly Pro Gly Trp Arg Trp Gly Leu Trp lle Asn
195 200 205

lle Pro Leu Gly Leu Leu Ala lle lle Val Cys Ala Phe Val Leu Lys
210 215 220

Leu Arg Val Gly Glu GIn Gly Phe Lys Gly Phe Asp Trp Met Gly Phe
225 230 235 240

Ala Ala lle Ala lle Thr Thr Ser Thr Leu lle Leu Leu Thr Thr Trp
245 250 255

Gly Gly Ser Glu Tyr Glu Trp Thr Ser Pro Thr lle Leu Ser Met Ala
260 265 270

Ala Val Val lle Val Gly Ala Leu Leu Thr Val Phe lle Glu Ser Arg
275 280 285

Ala Ser GIn Pro Leu lle Pro Val GIn Leu Phe Lys Asn Arg Asn Met
290 295 300

Val Leu Thr Thr Leu Ala Gly Thr Val Leu Gly Leu Ala Met Met Gly
305 310 315 320

Val Leu Gly Tyr Met Pro Thr Tyr Leu GIn Met Val His Thr Leu Thr
325 330 335

Pro Thr Glu Ala Gly Leu Met Met lle Pro Met Met Val Gly Met lle
340 345 350

Gly Val Ser Thr Gly Val Gly Phe lle lle Ala Lys Thr Gly Asn Tyr
355 360 365

Lys Tyr Tyr Pro lle Ala Gly Leu Ala lle Thr Ala Phe Ala Leu Trp
370 375 380

Trp Met Ser GIn Met Thr Val Glu Thr Ser Leu Thr Gly Ille Gly Val
385 390 395 400

Arg Phe Leu Val Phe Gly Val Gly Leu Gly Phe Val Met GIn Val Leu
405 410 415

Val Leu lle Val GIn Asn Ser Phe Pro Val Ser Gin Val Gly Thr Ala
36 HIOl Xl
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420 425 430
Thr Ala Ala Asn Asn Phe Phe Arg Gin lle Gly Ser Ala Leu Gly Ala
435 440 445
Ser lle Val Gly Ser Met Phe Ile His Asn Met GIn Asn Glu Met Ala
450 455 460
Thr Arg Leu Pro Asp Ala Leu Ala Ser Leu Gly Lys Glu Gly Ala Ala
465 470 475 480
lle Ser GIn GIn Phe GIn Gly Ala Asp Ala Ala Asn Ser Leu Thr Pro
485 490 495
His Ala Val Ala Glu Leu Pro Asp Val Leu Arg Asp Ala Ile Leu Asn
500 505 510
Ser Tyr Asn Asp Gly Leu Thr Pro Val lle Gly Met Met Val Pro Leu
515 520 525
Ala lle Val Ala Met Leu lle Leu Phe Pro Leu Arg GIn Glu Arg Leu
530 535 540
Lys Glu Thr lle Glu
545
<210> 143
<211> 669

<212> DNA
<213> Unknown

<220>
<223> ImpE1 NT - CJI0323

<400> 143

ttgcatgctg tgcaagaagt taatgacaat gaagaagact ccctccctgg cagtgacctce 60
gggttaaggg agcagaagcg attggcaacc aagcatcgca tcgaagacgc cgcgacacgg 120
ttggttgatg aatcgagctt tgacaaagta acaattgaag aaatttgcga agccgccggg 180
atttcccgac gcaccttttt taattatttc agcacgaaag aaagcgccgt tattggcgceg 240
tcctcggaac cgttgacgga aaagcaacgc aatgacttct tgaatgctga cgccagcaat 300
ctcctgcagce tgatggttga gcagatcaaa caacacttgg agtcttctca ccagagtcaa 360
gcgattcacg accgtcgtca gcgaatcttt gcggatccgg atgtcgeggat acgtgcaatg 420
gcgtttcgca aggaacgctc acgggaaacc atggagctaa tcgctcaacg tcttcgggag 480
catcctgaaa aacaacgcgc cccagaattg gatccggaaa cagaggcgat getgctgage 540
ggattcattc gcgaagccac ctggatggcet atctcacgac ccgatcgtga ttgtgcactg 600
ccagtgggtg accgcatcta tcgcgcgatg gaattggtaa agaattacac gaaaggactg 660
gaatgatag 669
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<210> 144
<211> 1650
<212> DNA

<213> Unknown

<220>
<223> ImpE2 NT - CJI0323

<400> 144

atgatagcta aaaactccac cccaagcacg gccggcecacg ccagtgcetca cactgcggaa 60
gaattcccag tggccaatgce tgaaatggca acgccttcag caatcgaccc aaaccacggt 120
aaaaagaccg cggataacgt cggcattatc ttcgctgcect tgatgectcac catgctgatg 180
agctctttgg agcagatgat tttcggttcc gctctgccaa ccatcgtcgg cgagetcgge 240
ggcgtggacc agatgagctg ggtaatttca gcatttatgg tcaccatgac cattgctatg 300
ccactagccg gtcagctcgg tgaccgcatg ggeccgcaagt gggtctacat ctcaggtate 360
tccattttcg ttattggctc gacgcetcggt ggctttgecca atggcatggg catgctgatc 420
accggacgtg caatccaggg cttcggtgcc ggcatcatga tgatttcctc gcagtcgatt 480
gtggctgagg ttgtctccge acgtgagcgce ggcaagttca tgggtattat gggcggcegte 540
tttggcgtct cctececgtact gggteccagtt ctcggtggcet ggttcaccga tggtccecgat 600
tggcgttggg gectgtggat caacattcca ctgggtctge tggcaattat tgtctgegcet 660
ttcgtactga agctgcgegt gggcgagcaa ggctttaagg getttgactg gatgggatttt 720
gcggccatcg caatcacgac cagcaccctg attctgctca ccacttgggg cggaagcgaa 780
tacgagtgga cttccccaac tattttgtcc atggctgccg tagtcatcgt cggecgegcetg 840
ctcaccgtgt tcattgagtc gcgtgcatcc cagccgcetga tccecggttca gcetatttaag 900
aaccgcaaca tggttttgac caccctcgcc ggtactgttt tgggtctgge catgatgggce 960
gtgctcggct acatgccaac ctacctgcag atggtgcaca ccctgacgcec aactgaagca 1020
ggcttgatga tgatcccgat gatggtcggce atgatcggtg tetccactgg tgttggctte 1080
atcatcgcta agaccggcaa ctacaagtac taccccatcg cgggcectgge catcacggceg 1140
tttgctttgt ggtggatgtc ccagatgacc gttgagactt cattgaccgg tatcggagtt 1200
cgcttccttg tattcggtgt cggcttgggc tttgtcatge aggtactggt gectgattgtt 1260
caaaactcct tcecetgtatc gcaggtcggt actgccacgg cggctaataa cttecttcege 1320
cagattggtt cggcattggg tgcttccatc gtgggttcga tgttcattca caatatgcag 1380
aatgagatgg ctacccgttt gcctgatgec cttgcatcgt tgggcaagga aggegecgct 1440
atttcgcagc agttccaagg tgcagatgcc gccaactcct tgactccgca cgcagtcgcea 1500
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gagcttccceg atgtccteccg tgacgcetate ttaaattcct acaatgacgg tctgaccccc 1560
gtgattggca tgatggtgcc actggccatt gttgcaatgc tgattttgtt cccactgcgce 1620
caagagcgct tgaaggaaac catcgaataa 1650

<210> 145

211> 222

<212> PRT

<213> Unknown

<220>
<223> ImpE1-164K

<400> 145
L?u His Ala Val GIn Glu Val 1Agn Asp Asn G|1u Glu Asp Ser Leu Pro
5 5

Gly Ser Asp Leu Gly Leu Arg Glu GIn Lys Arg Leu Ala Thr Lys His
20 25 30

Arg lle Glu Asp Ala Ala Thr Arg Leu Val Asp Glu Ser Ser Phe Asp
35 40 45
Lys Val Thr lle Glu Glu lle Cys Glu Ala Ala Gly lle Ser Arg Arg
50 55 60

Thr Phe Phe Asn Tyr Phe Ser Thr Lys Glu Ser Ala Val lle Gly Ala
65 70 75 80

Ser Ser Glu Pro Leu Thr Glu Lys GIn Arg Asn Asp Phe Leu Asn Ala
85 90 95

Asp Ala Ser Asn Leu Leu GIn Leu Met Val Glu GIn lle Lys GIn His
100 105 10

Leu Glu Ser Ser His GIn Ser GIn Ala lle His Asp Arg Arg GIn Arg
115 120 125

lle Phe Ala Asp Pro Asp Val Ala Val Arg Ala Met Ala Phe Arg Lys
130 135 140

Glu Arg Ser Arg Glu Thr Met Glu Leu lle Ala GIn Arg Leu Arg Glu
145 150 155 160

His Pro Glu Lys GIn Arg Ala Pro Glu Leu Asp Pro Glu Thr Glu Ala
165 170 175

Met Leu Leu Ser Gly Phe lle Arg Glu Ala Thr Trp Met Ala lle Ser
180 185 190

Arg Pro Asp Arg Asp Cys Ala Leu Pro Val Gly Asp Arg lle Tyr Arg
195 200 205

Ala Met Glu Leu Val Lys Asn Tyr Thr Lys Gly Leu Glu Trp
210 215 220

39 WOl X
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<210> 146
<211> 669
<212> DNA

<213> Unknown

<220>
<223> ImpE1 NT-164K

<400> 146

ttgcatgctg tgcaagaagt taatgacaat gaagaagact ccctcectgg cagtgacctc 60
gggttaaggg agcagaagcg attggcaacc aagcatcgca tcgaagacgc cgcgacacgg 120
ttgottgatg aatcgagctt tgacaaagta acaattgaag aaatttgcga agccgccggg 180
atttcccgac gcaccttttt taattatttc agcacgaaag aaagcgccgt tattggcgceg 240
tcctcggaac cgttgacgga aaagcaacgc aatgacttct tgaatgctga cgccagcaat 300
ctcctgcagce tgatggttga gcagatcaaa caacacttgg agtcttctca ccagagtcaa 360
gcgattcacg accgtcgtca gcgaatcttt gcggatccgg atgtcgecggt acgtgcaatg 420
gcgtttcgca aggaacgctc acgggaaacc atggagctaa tcgctcaacg tcttcgggag 480
catcctgaaa aacaacgcgc cccagaattg gatccggaaa cagaggcgat gectgcectgagce 540
ggattcattc gcgaagccac ctggatggct atctcacgac ccgatcgtga ttgtgcactg 600
ccagtgggatg accgcatcta tcgcgcgatg gaattggtaa agaattacac gaaaggactg 660
gaatggtag 669

<210> 147

<211> 549

212> PRT

<213> Unknown
<223> ImpE2 - V2|

<400> 147
Met lle Ala Lys Asn Ser Thr Pro Ser Thr Ala Gly His Ala Ser Ala
1 5 10 15

His Thr Ala Glu Glu Phe Pro Val Ala Asn Ala Glu Met Ala Thr Pro
20 25 30

Ser Ala Ille Asp Pro Asn His Gly Lys Lys Thr Ala Asp Asn Val Gly
35 40 45

lle lle Phe Ala Ala Leu Met Leu Thr Met Leu Met Ser Ser Leu Gly
50 55 60

GIn Met lle Phe Gly Ser Ala Leu Pro Thr lle Val Gly Glu Leu Gly
65 70 75 80

40 HIOI X
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Gly Val Asp GIn Met Ser Trp Val Ille Ser Ala Phe Met Val Thr Met
85 90 95

Thr lle Ala Met Pro Leu Ala Gly GIn Leu Gly Asp Arg Met Gly Arg
100 105 110

Lys Trp Val Tyr lle Ser Gly lle Ser lle Phe Val lle Gly Ser Thr
115 120 125

Leu Gly Gly Phe Ala Asn Gly Met Gly Met Leu lle Thr Gly Arg Ala
130 135 140

lle GIn Gly Phe Gly Ala Gly Ile Met Met Ile Ser Ser GIn Ser lle
145 150 155 160

Val Ala Glu Val Val Ser Ala Arg Glu Arg Gly Lys Phe Met Gly lle
165 170 175

Met Gly Gly Val Phe Gly Val Ser Ser Val Leu Gly Pro Val Leu Gly
180 185 190

Gly Trp Phe Thr Asp Gly Pro Gly Trp Arg Trp Gly Leu Trp Ile Asn
195 200 205

lle Pro Leu Gly Leu Leu Ala lle lle Val Cys Ala Phe Val Leu Lys
210 215 220

Leu Arg Val Gly Glu GIn Gly Phe Lys Gly Phe Asp Trp Met Gly Phe
225 230 235 240

Ala Ala lle Ala lle Thr Thr Ser Thr Leu lle Leu Leu Thr Thr Trp
245 250 255

Gly Gly Ser Glu Tyr Glu Trp Thr Ser Pro Thr lle Leu Ser Met Ala
260 265 270

Ala Val Val lle Val Gly Ala Leu Leu Thr Val Phe lle Glu Ser Arg
275 280 285

Ala Ser GIn Pro Leu lle Pro Val GIn Leu Phe Lys Asn Arg Asn Met
290 295 300

Val Leu Thr Thr Leu Ala Gly Thr Val Leu Gly Leu Ala Met Met Gly
305 310 315 320

Val Leu Gly Tyr Met Pro Thr Tyr Leu GIn Met Val His Thr Leu Thr
325 330 335

Pro Thr Glu Ala Gly Leu Met Met lle Pro Met Met Val Gly Met lle
340 345 350

Gly Val Ser Thr Gly Val Gly Phe lle lle Ala Lys Thr Gly Asn Tyr
355 360 365

Lys Tyr Tyr Pro lle Ala Gly Leu Ala lle Thr Ala Phe Ala Leu Trp
370 375 380

Tro Met Ser GIn Met Thr Val Glu Thr Ser Leu Thr Gly lle Gly Val
385 390 395 400

Arg Phe Leu Val Phe Gly Val Gly Leu Gly Phe Val Met GIn Val Leu
41 IOl Xl
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405 410 415
Val Leu lle Val GIn Asn Ser Phe Pro Val Ser GIn Val Gly Thr Ala
420 425 430
Thr Ala Ala Asn Asn Phe Phe Arg Gin lle Gly Ser Ala Leu Gly Ala
435 440 445
Ser lle Val Gly Ser Met Phe Ile His Asn Met GIn Asn Glu Met Ala
450 455 460
Thr Arg Leu Pro Asp Ala Leu Ala Ser Leu Gly Lys Glu Gly Ala Ala
465 470 475 480
lle Ser GIn GIn Phe GIn Gly Ala Asp Ala Ala Asn Ser Leu Thr Pro
485 490 495
His Ala Val Ala Glu Leu Pro Asp Val Leu Arg Asp Ala lle Leu Asn
500 505 510
Ser Tyr Asn Asp Gly Leu Thr Pro Val lle Gly Met Met Val Pro Leu
515 520 525
Ala lle Val Ala Met Leu lle Leu Phe Pro Leu Arg Gin Glu Arg Leu
530 535 540
Lys Glu Thr lle Glu
545
<210> 148
<211> 1650
<212> DNA

<213> Unknown

<220>
<223> ImpE2 NT - V2|

<400> 148

atgatagcta aaaactccac cccaagcacg gccggccacg ccagtgcetca cactgecggaa 60
gaattcccag tggccaatgc tgaaatggca acgcecttcag caatcgaccc aaaccacggt 120
aaaaagaccg cggataacgt cggcattatc ttcgetgect tgatgetcac catgctgatg 180
agctctttgg ggcagatgat tttcggttcc gcetctgeccaa ccatcgtcgg cgagcetcgge 240
ggcgtggacc agatgagctg ggtaatttca geatttatgg tcaccatgac cattgctatg 300
ccactagccg gtcagctcgg tgaccgcatg ggeccgcaagt gggtctacat ctcaggtate 360
tccattttcg ttattggctc gacgcetcggt ggctttgeca atggeatggg catgctgate 420
accggacgtg caatccaggg cttcggtgec ggcatcatga tgatttcctc gcagtcgatt 480
gtggctgagg ttgtctcecge acgtgagege ggcaagttca tgggtattat gggecggcegte 540
tttggcgtct cctececgtact gggtccagtt ctcggtggct ggttcaccga tggtccecggt 600
tggcottggg gectgtggat caacattcca ctgggtectge tggcaattat tgtctgegcet 660

42 HIOl X
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ttcgtactga agctgcgegt gggcgagceaa ggctttaagg getttgactg gatgggatttt 720
gcggccatcg caatcacgac cagcaccctg attctgctca ccacttgggg cggaagcgaa 780
tacgagtgga cttccccaac tattttgtcc atggctgccg tagtcatcgt cggecgegcetg 840
ctcaccgtgt tcattgagtc gcgtgcatcc cagccgcetga tccecggttca gcetatttaag 900
aaccgcaaca tggttttgac caccctcgcc ggtactgttt tgggtctgge catgatgggce 960
gtgctcggct acatgccaac ctacctgcag atggtgcaca ccctgacgec aactgaagca 1020
ggcttgatga tgatcccgat gatggtcggce atgatcggtg tetccactgg tgttggctte 1080
atcatcgcta agaccggcaa ctacaagtac taccccatcg cgggcectgge catcacggceg 1140
tttgctttgt ggtggatgtc ccagatgacc gttgagactt cattgaccgg tatcggagtt 1200
cgcttccttg tattcggtgt cggcttgggc tttgtcatge aggtactggt gectgattgtt 1260
caaaactcct tcectgtatc gcaggtcggt actgccacgg cggctaataa cttettcege 1320
cagattggtt cggcattggg tgcttccatc gtgggttcga tgttcattca caatatgcag 1380
aatgagatgg ctacccgttt gcctgatgec cttgcategt tgggcaagga aggegecgct 1440
atttcgcagc agttccaagg tgcagatgcc gccaactcct tgactccgca cgcagtcgcea 1500
gagcttccceg atgtccteceg tgacgctatce ttaaattcct acaatgacgg tctgacccecec 1560
gtgattggca tgatggtgcc actggccatt gttgcaatgc tgattttgtt cccactgcgce 1620
caagagcgct tgaaggaaac catcgaataa 1650

<210> 149

<211> 549

212> PRT

<213> Unknown
<223> ImpE2 - G64E

<400> 149
Met Val Ala Lys Asn Ser Thr Pro Ser Thr Ala Gly His Ala Ser Ala
1 5 10 15

His Thr Ala Glu Glu Phe Pro Val Ala Asn Ala Glu Met Ala Thr Pro
20 25 30

Ser Ala Ille Asp Pro Asn His Gly Lys Lys Thr Ala Asp Asn Val Gly
35 40 45

lle lle Phe Ala Ala Leu Met Leu Thr Met Leu Met Ser Ser Leu Glu
50 55 60

GIn Met lle Phe Gly Ser Ala Leu Pro Thr lle Val Gly Glu Leu Gly
65 70 75 80

43 HIOl Xl
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Gly Val Asp GIn Met Ser Trp Val Ille Ser Ala Phe Met Val Thr Met
85 90 95

Thr lle Ala Met Pro Leu Ala Gly GIn Leu Gly Asp Arg Met Gly Arg
100 105 110

Lys Trp Val Tyr lle Ser Gly lle Ser lle Phe Val lle Gly Ser Thr
115 120 125

Leu Gly Gly Phe Ala Asn Gly Met Gly Met Leu lle Thr Gly Arg Ala
130 135 140

lle GIn Gly Phe Gly Ala Gly Ile Met Met Ile Ser Ser GIn Ser lle
145 150 155 160

Val Ala Glu Val Val Ser Ala Arg Glu Arg Gly Lys Phe Met Gly lle
165 170 175

Met Gly Gly Val Phe Gly Val Ser Ser Val Leu Gly Pro Val Leu Gly
180 185 190

Gly Trp Phe Thr Asp Gly Pro Gly Trp Arg Trp Gly Leu Trp Ile Asn
195 200 205

lle Pro Leu Gly Leu Leu Ala lle lle Val Cys Ala Phe Val Leu Lys
210 215 220

Leu Arg Val Gly Glu GIn Gly Phe Lys Gly Phe Asp Trp Met Gly Phe
225 230 235 240

Ala Ala lle Ala lle Thr Thr Ser Thr Leu lle Leu Leu Thr Thr Trp
245 250 255

Gly Gly Ser Glu Tyr Glu Trp Thr Ser Pro Thr lle Leu Ser Met Ala
260 265 270

Ala Val Val lle Val Gly Ala Leu Leu Thr Val Phe lle Glu Ser Arg
275 280 285

Ala Ser GIn Pro Leu lle Pro Val GIn Leu Phe Lys Asn Arg Asn Met
290 295 300

Val Leu Thr Thr Leu Ala Gly Thr Val Leu Gly Leu Ala Met Met Gly
305 310 315 320

Val Leu Gly Tyr Met Pro Thr Tyr Leu GIn Met Val His Thr Leu Thr
325 330 335

Pro Thr Glu Ala Gly Leu Met Met lle Pro Met Met Val Gly Met lle
340 345 350

Gly Val Ser Thr Gly Val Gly Phe lle lle Ala Lys Thr Gly Asn Tyr
355 360 365

Lys Tyr Tyr Pro lle Ala Gly Leu Ala lle Thr Ala Phe Ala Leu Trp
370 375 380

Tro Met Ser GIn Met Thr Val Glu Thr Ser Leu Thr Gly lle Gly Val
385 390 395 400

Arg Phe Leu Val Phe Gly Val Gly Leu Gly Phe Val Met GIn Val Leu
44 |0l Xl
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405 410 415
Val Leu lle Val GIn Asn Ser Phe Pro Val Ser GIn Val Gly Thr Ala
420 425 430
Thr Ala Ala Asn Asn Phe Phe Arg Gin lle Gly Ser Ala Leu Gly Ala
435 440 445
Ser lle Val Gly Ser Met Phe Ile His Asn Met GIn Asn Glu Met Ala
450 455 460
Thr Arg Leu Pro Asp Ala Leu Ala Ser Leu Gly Lys Glu Gly Ala Ala
465 470 475 480
lle Ser GIn GIn Phe GIn Gly Ala Asp Ala Ala Asn Ser Leu Thr Pro
485 490 495
His Ala Val Ala Glu Leu Pro Asp Val Leu Arg Asp Ala lle Leu Asn
500 505 510
Ser Tyr Asn Asp Gly Leu Thr Pro Val lle Gly Met Met Val Pro Leu
515 520 525
Ala lle Val Ala Met Leu lle Leu Phe Pro Leu Arg Gin Glu Arg Leu
530 535 540
Lys Glu Thr lle Glu
545
<210> 150
<211> 1650
<212> DNA

<213> Unknown

<220>
<223> ImpE2 NT - G64E

<400> 150

atggtagcta aaaactccac cccaagcacg geccggcecacg ccagtgetca cactgcggaa 60
gaattcccag tggccaatgc tgaaatggca acgcecttcag caatcgaccc aaaccacggt 120
aaaaagaccg cggataacgt cggcattatc ttcgetgect tgatgetcac catgctgatg 180
agctctttgg agcagatgat tttcggttcc gectctgeccaa ccatcgtcgg cgagcetcgge 240
ggcgtggacc agatgagctg ggtaatttca geatttatgg tcaccatgac cattgctatg 300
ccactagccg gtcagctcgg tgaccgcatg ggeccgcaagt gggtctacat ctcaggtate 360
tccattttcg ttattggctc gacgcetcggt ggctttgeca atggeatggg catgctgate 420
accggacgtg caatccaggg cttcggtgec ggcatcatga tgatttcctc gcagtcgatt 480
gtggctgagg ttgtctcecge acgtgagege ggcaagttca tgggtattat gggecggcegte 540
tttggcgtct cctececgtact gggtccagtt ctcggtggct ggttcaccga tggtccecggt 600
tggcottggg gectgtggat caacattcca ctgggtectge tggcaattat tgtctgegcet 660

45 HIOl X



OPA18597-Sequence listing

ttcgtactga agctgcgegt gggcgagceaa ggctttaagg getttgactg gatgggatttt 720
gcggccatcg caatcacgac cagcaccctg attctgctca ccacttgggg cggaagcgaa 780
tacgagtgga cttccccaac tattttgtcc atggctgccg tagtcatcgt cggecgegcetg 840
ctcaccgtgt tcattgagtc gcgtgcatcc cagccgcetga tccecggttca gcetatttaag 900
aaccgcaaca tggttttgac caccctcgcc ggtactgttt tgggtctgge catgatgggce 960
gtgctcggct acatgccaac ctacctgcag atggtgcaca ccctgacgec aactgaagca 1020
ggcttgatga tgatcccgat gatggtcggce atgatcggtg tetccactgg tgttggctte 1080
atcatcgcta agaccggcaa ctacaagtac taccccatcg cgggcectgge catcacggceg 1140
tttgctttgt ggtggatgtc ccagatgacc gttgagactt cattgaccgg tatcggagtt 1200
cgcttccttg tattcggtgt cggcttgggc tttgtcatge aggtactggt gectgattgtt 1260
caaaactcct tcectgtatc gcaggtcggt actgccacgg cggctaataa cttettcege 1320
cagattggtt cggcattggg tgcttccatc gtgggttcga tgttcattca caatatgcag 1380
aatgagatgg ctacccgttt gcctgatgec cttgcategt tgggcaagga aggegecgct 1440
atttcgcagc agttccaagg tgcagatgcc gccaactcct tgactccgca cgcagtcgcea 1500
gagcttccceg atgtccteceg tgacgctatce ttaaattcct acaatgacgg tctgacccecec 1560
gtgattggca tgatggtgcc actggccatt gttgcaatgc tgattttgtt cccactgcgce 1620
caagagcgct tgaaggaaac catcgaataa 1650

<210> 151

<211> 549

<21 2> PRT

<213> Artificial Sequence
<223> ImpE2 - G64D

<400> 151
Met Val Ala Lys Asn Ser Thr Pro Ser Thr Ala Gly His Ala Ser Ala
1 5 10 15

His Thr Ala Glu Glu Phe Pro Val Ala Asn Ala Glu Met Ala Thr Pro
20 25 30

Ser Ala Ille Asp Pro Asn His Gly Lys Lys Thr Ala Asp Asn Val Gly
35 40 45

lle lle Phe Ala Ala Leu Met Leu Thr Met Leu Met Ser Ser Leu Asp
50 55 60

GIn Met lle Phe Gly Ser Ala Leu Pro Thr lle Val Gly Glu Leu Gly
65 70 75 80

46 IOl X
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Gly Val Asp GIn Met Ser Trp Val Ille Ser Ala Phe Met Val Thr Met
85 90 95

Thr lle Ala Met Pro Leu Ala Gly GIn Leu Gly Asp Arg Met Gly Arg
100 105 110

Lys Trp Val Tyr lle Ser Gly lle Ser lle Phe Val lle Gly Ser Thr
115 120 125

Leu Gly Gly Phe Ala Asn Gly Met Gly Met Leu lle Thr Gly Arg Ala
130 135 140

lle GIn Gly Phe Gly Ala Gly Ile Met Met Ile Ser Ser GIn Ser lle
145 150 155 160

Val Ala Glu Val Val Ser Ala Arg Glu Arg Gly Lys Phe Met Gly lle
165 170 175

Met Gly Gly Val Phe Gly Val Ser Ser Val Leu Gly Pro Val Leu Gly
180 185 190

Gly Trp Phe Thr Asp Gly Pro Gly Trp Arg Trp Gly Leu Trp Ile Asn
195 200 205

lle Pro Leu Gly Leu Leu Ala lle lle Val Cys Ala Phe Val Leu Lys
210 215 220

Leu Arg Val Gly Glu GIn Gly Phe Lys Gly Phe Asp Trp Met Gly Phe
225 230 235 240

Ala Ala lle Ala lle Thr Thr Ser Thr Leu lle Leu Leu Thr Thr Trp
245 250 255

Gly Gly Ser Glu Tyr Glu Trp Thr Ser Pro Thr lle Leu Ser Met Ala
260 265 270

Ala Val Val lle Val Gly Ala Leu Leu Thr Val Phe lle Glu Ser Arg
275 280 285

Ala Ser GIn Pro Leu lle Pro Val GIn Leu Phe Lys Asn Arg Asn Met
290 295 300

Val Leu Thr Thr Leu Ala Gly Thr Val Leu Gly Leu Ala Met Met Gly
305 310 315 320

Val Leu Gly Tyr Met Pro Thr Tyr Leu GIn Met Val His Thr Leu Thr
325 330 335

Pro Thr Glu Ala Gly Leu Met Met lle Pro Met Met Val Gly Met lle
340 345 350

Gly Val Ser Thr Gly Val Gly Phe lle lle Ala Lys Thr Gly Asn Tyr
355 360 365

Lys Tyr Tyr Pro lle Ala Gly Leu Ala lle Thr Ala Phe Ala Leu Trp
370 375 380

Tro Met Ser GIn Met Thr Val Glu Thr Ser Leu Thr Gly lle Gly Val
385 390 395 400

Arg Phe Leu Val Phe Gly Val Gly Leu Gly Phe Val Met GIn Val Leu
47 IOl Xl



OPA18597-Sequence listing

405 410 415
Val Leu lle Val GIn Asn Ser Phe Pro Val Ser GIn Val Gly Thr Ala
420 425 430
Thr Ala Ala Asn Asn Phe Phe Arg Gin lle Gly Ser Ala Leu Gly Ala
435 440 445
Ser lle Val Gly Ser Met Phe Ile His Asn Met GIn Asn Glu Met Ala
450 455 460
Thr Arg Leu Pro Asp Ala Leu Ala Ser Leu Gly Lys Glu Gly Ala Ala
465 470 475 480
lle Ser GIn GIn Phe GIn Gly Ala Asp Ala Ala Asn Ser Leu Thr Pro
485 490 495
His Ala Val Ala Glu Leu Pro Asp Val Leu Arg Asp Ala lle Leu Asn
500 505 510
Ser Tyr Asn Asp Gly Leu Thr Pro Val lle Gly Met Met Val Pro Leu
515 520 525
Ala lle Val Ala Met Leu lle Leu Phe Pro Leu Arg Gin Glu Arg Leu
530 535 540
Lys Glu Thr lle Glu
545
<210> 152
<211> 1650
<212> DNA
<213> Artificial Sequence
<220>

<223> ImpE2 NT - G64D

<400> 152

atggtagcta aaaactccac cccaagcacg geccggcecacg ccagtgetca cactgcggaa 60
gaattcccag tggccaatgc tgaaatggca acgcecttcag caatcgaccc aaaccacggt 120
aaaaagaccg cggataacgt cggcattatc ttcgetgect tgatgetcac catgctgatg 180
agctctttgg accagatgat tttcggttcc gctectgeccaa ccatcgtcgg cgagetcggce 240
ggcgtggacc agatgagctg ggtaatttca geatttatgg tcaccatgac cattgctatg 300
ccactagccg gtcagctcgg tgaccgcatg ggeccgcaagt gggtctacat ctcaggtate 360
tccattttcg ttattggctc gacgcetcggt ggctttgeca atggeatggg catgctgate 420
accggacgtg caatccaggg cttcggtgec ggcatcatga tgatttcctc gcagtcgatt 480
gtggctgagg ttgtctcecge acgtgagege ggcaagttca tgggtattat gggecggcegte 540
tttggcgtct cctececgtact gggtccagtt ctcggtggct ggttcaccga tggtccecggt 600
tggcottggg gectgtggat caacattcca ctgggtectge tggcaattat tgtctgegcet 660

48 IOl X
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ttcgtactga agctgcgegt gggcgagceaa ggctttaagg getttgactg gatgggatttt 720
gcggccatcg caatcacgac cagcaccctg attctgctca ccacttgggg cggaagcgaa 780
tacgagtgga cttccccaac tattttgtcc atggctgccg tagtcatcgt cggecgegcetg 840
ctcaccgtgt tcattgagtc gcgtgcatcc cagccgcetga tccecggttca gcetatttaag 900
aaccgcaaca tggttttgac caccctcgcc ggtactgttt tgggtctgge catgatgggce 960
gtgctcggct acatgccaac ctacctgcag atggtgcaca ccctgacgec aactgaagca 1020
ggcttgatga tgatcccgat gatggtcggce atgatcggtg tetccactgg tgttggctte 1080
atcatcgcta agaccggcaa ctacaagtac taccccatcg cgggcectgge catcacggceg 1140
tttgctttgt ggtggatgtc ccagatgacc gttgagactt cattgaccgg tatcggagtt 1200
cgcttccttg tattcggtgt cggcttgggc tttgtcatge aggtactggt gectgattgtt 1260
caaaactcct tcectgtatc gcaggtcggt actgccacgg cggctaataa cttettcege 1320
cagattggtt cggcattggg tgcttccatc gtgggttcga tgttcattca caatatgcag 1380
aatgagatgg ctacccgttt gcctgatgec cttgcategt tgggcaagga aggegecgct 1440
atttcgcagc agttccaagg tgcagatgcc gccaactcct tgactccgca cgcagtcgcea 1500
gagcttccceg atgtccteceg tgacgctatce ttaaattcct acaatgacgg tctgacccecec 1560
gtgattggca tgatggtgcc actggccatt gttgcaatgc tgattttgtt cccactgcgce 1620
caagagcgct tgaaggaaac catcgaataa 1650

<210> 153

<211> 1650

<212> DNA

<213> Unknown

<223> ImpE2 NT - V2| G64E

<400> 153

atgatagcta aaaactccac cccaagcacg gccggceccacg ccagtgcetca cactgcggaa 60
gaattcccag tggccaatgce tgaaatggca acgcecttcag caatcgaccc aaaccacggt 120
aaaaagaccg cggataacgt cggcattatc ttcgctgcect tgatgectcac catgctgatg 180
agctctttgg agcagatgat tttcggttce getctgecaa ccatecgtcgg cgagetcggce 240
ggcgtggacc agatgagctg ggtaatttca gcatttatgg tcaccatgac cattgctatg 300
ccactagccg gtcagcetcgg tgaccgeatg ggeccgcaagt gggtctacat ctcaggtate 360
tccattttcg ttattggctc gacgcetcggt ggctttgecca atggcatggg catgctgatc 420
accggacgtg caatccaggg cttcggtgece ggcatcatga tgatttcctc gcagtcgatt 480

49 H Ol Xl
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gtggctgagg ttgtctccge acgtgagecge ggcaagttca tgggtattat gggcggcegtce 540
tttggcgtct cctececgtact gggtccagtt ctcggtggct ggttcaccga tggtcccecggt 600
tggcgttggg gecetgtggat caacattcca ctgggtctge tggcaattat tgtctgeget 660
ttcgtactga agctgcgcegt gggcgagcaa ggctttaagg gcetttgactg gatgggtttt 720
gcggccatcg caatcacgac cagcaccctg attctgctca ccacttgggg cggaagcgaa 780
tacgagtgga cttccccaac tattttgtcc atggctgecg tagtcatcgt cggegegcetg 840
ctcaccgtgt tcattgagtc gcgtgcatcc cagccgcetga tccecggttca getatttaag 900
aaccgcaaca tggttttgac caccctcgcec ggtactgttt tgggtctgge catgatgggce 960
gtgctcggct acatgccaac ctacctgcag atggtgcaca ccctgacgcec aactgaagca 1020
ggcttgatga tgatcccgat gatggtcggce atgatcggtg tctccactgg tgttggcette 1080
atcatcgcta agaccggcaa ctacaagtac taccccatcg cgggcctgge catcacggceg 1140
tttgctttogt ggtggatgtc ccagatgacc gttgagactt cattgaccgg tatcggagtt 1200
cgcttccttg tattcggtgt cggcettgggce tttgtcatge aggtactggt getgattgtt 1260
caaaactcct tccetgtatc gcaggtcggt actgeccacgg cggctaataa cttcttccgce 1320
cagattggtt cggcattggg tgcttccatc gtgggttcga tgttcattca caatatgcag 1380
aatgagatgg ctacccgttt gcctgatgece cttgcatcgt tgggcaagga aggcgcecgct 1440
atttcgcagc agttccaagg tgcagatgcc gccaactcct tgactccgca cgcagtcgea 1500
gagcttcccg atgtcctecg tgacgcetate ttaaattcct acaatgacgg tctgaccccece 1560
gtgattggca tgatggtgcc actggcecatt gttgcaatgce tgattttgtt cccactgege 1620
caagagcgct tgaaggaaac catcgaataa 1650

<210> 154

<L211> 2312

<212> DNA

<213> Unknown

<220>
<223> ImpE NT - CJI0323

<400> 154

ttgcatgctg tgcaagaagt taatgacaat gaagaagact ccctcectgg cagtgaccte 60
gggttaaggg agcagaagcg attggcaacc aagcatcgca tcgaagacgc cgcgacacgg 120
ttggttgatg aatcgagctt tgacaaagta acaattgaag aaatttgcga agccgecggg 180
atttcccgac gcaccttttt taattatttc agcacgaaag aaagcgccgt tattggcgceg 240
tcctcggaac cgttgacgga aaagcaacgce aatgacttct tgaatgctga cgccagcaat 300
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ctcctgcagce tgatggttga gcagatcaaa caacacttgg agtcttctca ccagagtcaa 360
gcgattcacg accgtcgtca gcgaatcttt gcggatccgg atgtcgecggt acgtgcaatg 420
gcgtttcgca aggaacgctc acgggaaacc atggagctaa tcgctcaacg tcttcgggag 480
catcctgaaa aacaacgcgc cccagaattg gatccggaaa cagaggcgat gectgcectgagce 540
ggattcattc gcgaagccac ctggatggct atctcacgac ccgatcgtga ttgtgcactg 600
ccagtgggatg accgcatcta tcgcgcgatg gaattggtaa agaattacac gaaaggactg 660
gaatgatagc taaaaactcc accccaagca cggccggceca cgecagtgcet cacactgegg 720
aagaattccc agtggccaat gctgaaatgg caacgccttc agcaatcgac ccaaaccacg 780
gtaaaaagac cgcggataac gtcggcatta tcttcgctge cttgatgetc accatgctga 840
tgagctcttt ggagcagatg attttcggtt ccgctctgec aaccatcgtc ggcgagcetcg 900
gcggcgtgga ccagatgagce tgggtaattt cagcatttat ggtcaccatg accattgcta 960
tgccactagc cggtcagctc ggtgaccgca tgggceccgcaa gtgggtctac atctcaggta 1020

tctccatttt cattattggce tcgacgcetcg gtggctttge caatggeatg ggcatgcetga 1080
tcaccggacg tgcaatccag ggcttcggtg ccggcatcat gatgatticc tcgcagtcga 1140
ttgtggctga gattgtctcec gcacgtgage gecggcaagtt catgggtatt atgggcggacg 1200
tctttggcat ctectecgta ctgggtccag ttctcggtgg ctggticacce gatggtcecg 1260

gttggcattg gggccetgtgg atcaacattc cactgggtct gectggcaatt attgtctgeg 1320
ctttcgtact gaagctgcgce gtgggcgagce aaggctttaa gggctttgac tggatgggtt 1380
ttgcggccat cgcaatcacg accagcaccc tgattctgcet caccacttgg ggcggaagceg 1440
aatacgagtg gacttcccca actattttgt ccatggctgce cgtagtcatc gtcggecgegce 1500

tgctcaccgt gttcattgag tcgcgtgcat cccagecgcet gatccecggtt cagcetattta 1560
agaaccgcaa catggttttg accaccctcg ccggtactgt tttgggtctg gecatgatgg 1620
gcgtgctcgg ctacatgcca acctacctge agatggtgcea caccctgacg ccaactgaag 1680
caggcttgat gatgatcccg atgatggtcg gcatgatcgg tgtctccact ggtgttggct 1740
tcatcatcgc taagaccggc aactacaagt actaccccat cgcgggcctg gecatcacgg 1800
cotttgcttt gtggtggatg tcccagatga ccgttgagac ttcattgacc ggtatcggag 1860
ttcgcttcct tgtattcggt gtcggcettgg getttgtcat gcaggtactg gtgcetgattg 1920
ttcaaaactc cttccctgta tcgcaggtcg gtactgccac ggcggctaat aacttcttce 1980
gccagattgg ttcggceattg ggtgcettcca tcgtgggttc gatgttcatt cacaatatgce 2040
agaatgagat ggctacccgt ttgectgatg cecttgecate gttgggcaag gaaggcgcecg 2100
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ctatttcgca gcagttccaa ggtgcagatg ccgccaactc cttgactccg cacgcagtcg 2160

cagagcttcc cgatgtcctc cgtgacgceta tcttaaattc ctacaatgac ggtctgaccc 2220
ccgtgattgg catgatggtg ccactggcca ttgttgcaat gctgattttg ttcccactge 2280

gccaagagcg cttgaaggaa accatcgaat aa 2312
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