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<210> 1

<211> 544

<212> PRT

<213> Aurtificial Sequence

<220>
<223> PRPM

<400> 1
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr
1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Glu Ile Lys Cys Asn Gly Thr Asp Ala Lys Val Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln Ser Thr Pro Ala Thr Asn Asn Arg Ala Arg Arg Glu Leu Pro
100 105 110

Arg Phe Met Asn Tyr Thr Leu Asn Asn Ala Lys Lys Thr Asn Val Thr
115 120 125



Leu Ser Lys Lys Arg Lys Arg Arg Phe Leu Gly Phe Leu Leu Gly Val
130 135 140

Gly Ser Ala Ile Ala Ser Gly Val Ala Val Ser Lys Val Leu His Leu
145 150 155 160

Glu Gly Glu Val Asn Lys Ile Lys Ser Ala Leu Leu Ser Thr Asn Lys
165 170 175

Ala Val Val Ser Leu Ser Asn Gly Val Ser Val Leu Thr Ser Lys Val
180 185 190

Leu Asp Leu Lys Asn Tyr Ile Asp Lys Gln Leu Leu Pro Ile Val Asn
195 200 205

Lys Gln Ser Cys Ser Ile Pro Asn Ile Glu Thr Val Ile Glu Phe Gln
210 215 220

GIn Lys Asn Asn Arg Leu Leu Glu Ile Thr Arg Glu Phe Ser Val Asn
225 230 235 240

Ala Gly Val Thr Thr Pro Val Ser Thr Tyr Met Leu Thr Asn Ser Glu
245 250 255

Leu Leu Ser Leu Ile Asn Asp Met Pro Ile Thr Asn Asp Gln Lys Lys
260 265 270

Leu Met Ser Asn Asn Val Gln Ile Val Arg Gln GIn Ser Tyr Ser Ile
275 280 285

Met Ser Ile Ile Lys Glu Glu Val Leu Ala Tyr Val Val Gln Leu Pro
290 295 300

Leu Tyr Gly Val Ile Asp Thr Pro Cys Trp Lys Leu His Thr Ser Pro
305 310 315 320

Leu Cys Thr Thr Asn Thr Lys Glu Gly Ser Asn Ile Cys Leu Thr Arg
325 330 335

Thr Asp Arg Gly Trp Tyr Cys Asp Asn Ala Gly Ser Val Ser Phe Phe



340 345 350

Pro Gln Ala Glu Thr Cys Lys Val Gln Ser Asn Arg Val Phe Cys Asp
355 360 365

Thr Met Asn Ser Leu Thr Leu Pro Ser Glu Val Asn Leu Cys Asn Val
370 375 380

Asp Ile Phe Asn Pro Lys Tyr Asp Cys Lys Ile Met Thr Ser Lys Thr
385 390 395 400

Asp Val Ser Ser Ser Val Ile Thr Ser Leu Gly Ala Ile Val Ser Cys
405 410 415

Tyr Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile
420 425 430

Lys Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn Lys Gly Val Asp
435 440 445

Thr Val Ser Val Gly Asn Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly
450 455 460

Lys Ser Leu Tyr Val Lys Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro
465 470 475 480

Leu Val Phe Pro Ser Asn Glu Phe Asp Ala Ser Ile Ser GIn Val Asn
485 490 495

Glu Lys Ile Asn GIn Ser Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu
500 505 510

Leu Ser Ala Ile Gly Gly Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln
515 520 525

Ala Tyr Val Arg Lys Asp Gly Glu Trp Val Leu Leu Ser Thr Phe Leu
530 535 540

<210> 2

<211> 544

<212> PRT

<213> Aurtificial Sequence



<220>
<223> PRQM

<400> 2
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr
1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly GIn Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
50 55 60

Lys Glu Ile Lys Cys Asn Gly Thr Asp Ala Lys Val Lys Leu Ile Lys
65 70 75 80

GIn Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln Ser Thr Pro Ala Thr Asn Asn Arg Ala Arg Arg Glu Leu Pro
100 105 110

Arg Phe Met Asn Tyr Thr Leu Asn Asn Ala Lys Lys Thr Asn Val Thr
115 120 125

Leu Ser Lys Lys Arg Lys Arg Arg Phe Leu Gly Phe Leu Leu Gly Val
130 135 140

Gly Ser Ala Ile Ala Ser Gly Val Ala Val Ser Lys Val Leu His Leu
145 150 155 160

Glu Gly Glu Val Asn Lys Ile Lys Ser Ala Leu Leu Ser Thr Asn Lys
165 170 175

Ala Val Val Ser Leu Ser Asn Gly Val Ser Val Leu Thr Ser Lys Val
180 185 190

Leu Asp Leu Lys Asn Tyr Ile Asp Lys Gln Leu Leu Pro Ile Val Asn



195 200 205

Lys Gln Ser Cys Ser Ile Pro Asn Ile Glu Thr Val Ile Glu Phe GIn
210 215 220

Gln Lys Asn Asn Arg Leu Leu Glu Ile Thr Arg Glu Phe Ser Val Asn
225 230 235 240

Ala Gly Val Thr Thr Pro Val Ser Thr Tyr Met Leu Thr Asn Ser Glu
245 250 255

Leu Leu Ser Leu Ile Asn Asp Met Pro Ile Thr Asn Asp Gln Lys Lys
260 265 270

Leu Met Ser Asn Asn Val Gln Ile Val Arg Gln Gln Ser Tyr Ser Ile
275 280 285

Met Ser Ile Ile Lys Glu Glu Val Leu Ala Tyr Val Val GIn Leu Pro
290 295 300

Leu Tyr Gly Val Ile Asp Thr Pro Cys Trp Lys Leu His Thr Ser Pro
305 310 315 320

Leu Cys Thr Thr Asn Thr Lys Glu Gly Ser Asn Ile Cys Leu Thr Arg
325 330 335

Thr Asp Arg Gly Trp Tyr Cys Asp Asn Ala Gly Ser Val Ser Phe Phe
340 345 350

Pro GIn Ala Glu Thr Cys Lys Val Gln Ser Asn Arg Val Phe Cys Asp
355 360 365

Thr Met Asn Ser Leu Thr Leu Pro Ser Glu Val Asn Leu Cys Asn Val
370 375 380

Asp Ile Phe Asn Pro Lys Tyr Asp Cys Lys Ile Met Thr Ser Lys Thr
385 390 395 400

Asp Val Ser Ser Ser Val Ile Thr Ser Leu Gly Ala Ile Val Ser Cys
405 410 415



Tyr Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile
420 425 430

Lys Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn Lys Gly Val Asp
435 440 445

Thr Val Ser Val Gly Asn Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly
450 455 460

Lys Ser Leu Tyr Val Lys Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro
465 470 475 480

Leu Val Phe Pro Ser Asp Glu Phe Asp Ala Ser Ile Ser GIn Val Asn
485 490 495

Glu Lys Ile Asn Gln Ser Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu
500 505 510

Leu Ser Ala Ile Gly Gly Tyr Ile Pro Glu Ala Pro Arg Asp Gly GIn
515 520 525

Ala Tyr Val Arg Lys Asp Gly Glu Trp Val Leu Leu Ser Thr Phe Leu
530 535 540

<210> 3

<211> 544

<212> PRT

<213> Aurtificial Sequence

<220>
<223> PRPM + S46G

<400> 3
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr Thr Ile Leu Thr
1 5 10 15

Ala Val Thr Phe Cys Phe Ala Ser Gly GIn Asn Ile Thr Glu Glu Phe
20 25 30

Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Gly Ala Leu
35 40 45

Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile



50 55 60

Lys Glu Ile Lys Cys Asn Gly Thr Asp Ala Lys Val Lys Leu Ile Lys
65 70 75 80

Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
85 90 95

Met Gln Ser Thr Pro Ala Thr Asn Asn Arg Ala Arg Arg Glu Leu Pro
100 105 110

Arg Phe Met Asn Tyr Thr Leu Asn Asn Ala Lys Lys Thr Asn Val Thr
115 120 125

Leu Ser Lys Lys Arg Lys Arg Arg Phe Leu Gly Phe Leu Leu Gly Val
130 135 140

Gly Ser Ala Ile Ala Ser Gly Val Ala Val Ser Lys Val Leu His Leu
145 150 155 160

Glu Gly Glu Val Asn Lys Ile Lys Ser Ala Leu Leu Ser Thr Asn Lys
165 170 175

Ala Val Val Ser Leu Ser Asn Gly Val Ser Val Leu Thr Ser Lys Val
180 185 190

Leu Asp Leu Lys Asn Tyr Ile Asp Lys Gln Leu Leu Pro Ile Val Asn
195 200 205

Lys Gln Ser Cys Ser Ile Pro Asn Ile Glu Thr Val Ile Glu Phe GIn
210 215 220

Gln Lys Asn Asn Arg Leu Leu Glu Ile Thr Arg Glu Phe Ser Val Asn
225 230 235 240

Ala Gly Val Thr Thr Pro Val Ser Thr Tyr Met Leu Thr Asn Ser Glu
245 250 255

Leu Leu Ser Leu Ile Asn Asp Met Pro Ile Thr Asn Asp Gln Lys Lys
260 265 270



Leu Met Ser Asn Asn Val Gln Ile Val Arg Gln GIn Ser Tyr Ser Ile
275 280 285

Met Ser Ile Ile Lys Glu Glu Val Leu Ala Tyr Val Val Gln Leu Pro
290 295 300

Leu Tyr Gly Val Ile Asp Thr Pro Cys Trp Lys Leu His Thr Ser Pro
305 310 315 320

Leu Cys Thr Thr Asn Thr Lys Glu Gly Ser Asn Ile Cys Leu Thr Arg
325 330 335

Thr Asp Arg Gly Trp Tyr Cys Asp Asn Ala Gly Ser Val Ser Phe Phe
340 345 350

Pro GIn Ala Glu Thr Cys Lys Val Gln Ser Asn Arg Val Phe Cys Asp
355 360 365

Thr Met Asn Ser Leu Thr Leu Pro Ser Glu Val Asn Leu Cys Asn Val
370 375 380

Asp Ile Phe Asn Pro Lys Tyr Asp Cys Lys Ile Met Thr Ser Lys Thr
385 390 395 400

Asp Val Ser Ser Ser Val Ile Thr Ser Leu Gly Ala Ile Val Ser Cys
405 410 415

Tyr Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile
420 425 430

Lys Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn Lys Gly Val Asp
435 440 445

Thr Val Ser Val Gly Asn Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly
450 455 460

Lys Ser Leu Tyr Val Lys Gly Glu Pro Ile Ile Asn Phe Tyr Asp Pro
465 470 475 480

Leu Val Phe Pro Ser Asn Glu Phe Asp Ala Ser Ile Ser Gln Val Asn
485 490 495



Glu Lys Ile Asn GIn Ser Leu Ala Phe Ile Arg Lys Ser Asp Glu Leu
500 505 510

Leu Ser Ala Ile Gly Gly Tyr Ile Pro Glu Ala Pro Arg Asp Gly Gln
515 520 525

Ala Tyr Val Arg Lys Asp Gly Glu Trp Val Leu Leu Ser Thr Phe Leu
530 535 540

<210> 4

<211> 12

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9501 VHCDRI1

<400> 4

Gly Ala Ser Ile Asn Ser Asp Asn Tyr Tyr Trp Thr
1 5 10

<210> 5

<211> 16

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9501 VHCDR2

<400> 5
His Ile Ser Tyr Thr Gly Asn Thr Tyr Tyr Thr Pro Ser Leu Lys Ser
1 5 10 15

<210> 6

<211> 15

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9501 VHCDR3

<400> 6

Cys Gly Ala Tyr Val Leu Ile Ser Asn Cys Gly Trp Phe Asp Ser
1 5 10 15



<210> 7

<211> 11

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9501 VLCDRI1

<400> 7

Gln Ala Ser GIn Asp Ile Ser Thr Tyr Leu Asn
1 5 10

<210> 8

<211> 7

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9501VLCDR2

<400> 8

Gly Ala Ser Asn Leu Glu Thr
1 5

<210> 9

<211> 9

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9501 VLCDR3

<400> 9
Gln GIn Tyr Gln Tyr Leu Pro Tyr Thr
1 5

<210> 10

<211> 10

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9502 VHCDRI1

<400> 10

Gly Phe Thr Phe Ser Gly His Thr Ile Ala
1 5 10



<210> 11

<211> 17

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9502 VHCDR2

<400> 11

Trp Val Ser Thr Asn Asn Gly Asn Thr Glu Tyr Ala Gln Lys Ile Gln
1 5 10 15

Gly

<210> 12

<211> 12

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9502 VHCDR3

<400> 12

Glu Trp Leu Val Met Gly Gly Phe Ala Phe Asp His
1 5 10

<210> 13

<211> 11

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9502 LVCDRI1

<400> 13

Gly Ala Asn Asn Ile Gly Ser GIln Asn Val His
1 5 10

<210> 14

211> 7

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9502 VLCDR2



<400> 14

Asp Asp Arg Asp Arg Pro Ser
1 5

<210> 15

<211> 12

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9502 VLCDR3

<400> 15
Gln Val Trp Asp Ser Ser Arg Asp Gln Ala Val Ile
1 5 10

<210> 16

<211> 228

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9501 heavy chain

<400> 16
Gln Val Gln Leu Val GIn Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 5 10 15

Thr Leu Ala Leu Thr Cys Asn Val Ser Gly Ala Ser Ile Asn Ser Asp
20 25 30

Asn Tyr Tyr Trp Thr Trp Ile Arg Gln Arg Pro Gly Gly Gly Leu Glu
35 40 45

Trp Ile Gly His Ile Ser Tyr Thr Gly Asn Thr Tyr Tyr Thr Pro Ser
50 55 60

Leu Lys Ser Arg Leu Ser Met Ser Leu Glu Thr Ser Gln Ser GIn Phe
65 70 75 80

Ser Leu Arg Leu Thr Ser Val Thr Ala Ala Asp Ser Ala Val Tyr Phe
85 90 95

Cys Ala Ala Cys Gly Ala Tyr Val Leu Ile Ser Asn Cys Gly Trp Phe



100 105 110

Asp Ser Trp Gly GIn Gly Thr Gln Val Thr Val Ser Ser Ala Ser Thr
115 120 125

Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser
130 135 140

Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu
145 150 155 160

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His
165 170 175

Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser
180 185 190

Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys
195 200 205

Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu
210 215 220

Pro Lys Ser Cys
225

<210> 17

<211> 214

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9501 Light chain

<400> 17
Glu Ile Val Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Ile Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Gln Ala Ser Gln Asp Ile Ser Thr Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45



Tyr Gly Ala Ser Asn Leu Glu Thr Gly Val Pro Ser Arg Phe Thr Gly
50 55 60

Ser Gly Tyr Gly Thr Asp Phe Ser Val Thr Ile Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Gln Tyr Leu Pro Tyr
85 90 95

Thr Phe Ala Pro Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His GIn Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys
210

<210> 18

<211> 224

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9502 Heavy chain

<400> 18



Glu Val GIn Leu Leu Gln Ser Gly Ala Glu Leu Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Ile Ser Cys Lys Thr Ser Gly Phe Thr Phe Ser Gly His
20 25 30

Thr Ile Ala Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Val Ser Thr Asn Asn Gly Asn Thr Glu Tyr Ala Gln Lys Ile
50 55 60

Gln Gly Arg Val Thr Met Thr Met Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Thr Ser Asp Asp Thr Ala Val Tyr Phe Cys
85 90 95

Ala Arg Glu Trp Leu Val Met Gly Gly Phe Ala Phe Asp His Trp Gly
100 105 110

Gln Gly Thr Leu Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125

Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
130 135 140

Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
145 150 155 160

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
165 170 175

Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val
180 185 190

Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His
195 200 205

Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys
210 215 220



<210> 19

<211> 215

<212> PRT

<213> Aurtificial Sequence

<220>
<223> CR9502 Light chain

<400> 19
Gln Ser Val Leu Thr Gln Ala Ser Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15

Thr Ala Arg Ile Thr Cys Gly Ala Asn Asn Ile Gly Ser Gln Asn Val
20 25 30

His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Val Tyr
35 40 45

Asp Asp Arg Asp Arg Pro Ser Gly Ile Pro Asp Arg Phe Ser Gly Ser
50 55 60

Asn Ser Gly Asn Thr Ala Thr Leu Thr Ile Ser Arg Val Glu Ala Gly
65 70 75 80

Asp Glu Ala Asp Tyr Tyr Cys Gln Val Trp Asp Ser Ser Arg Asp Gln
85 90 95

Ala Val Ile Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly GIn Pro
100 105 110

Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu Leu
115 120 125

Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro
130 135 140

Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys Ala
145 150 155 160

Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala
165 170 175



Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His Arg
180 185 190

Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr
195 200 205

Ile Ala Pro Thr Glu Cys Ser
210 215

<210> 20

<211> 1632

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Nucleotide sequence encoding PRPM

<400> 20
atggaactgc tgatcctgaa ggccaacgcec atcaccacca tcctgaccge cgtgacctte 60

tgcttcgeca geggecagaa catcaccgag gaattctacc agagcacctg tagegeegtg 120
tccaagggct acctgagege cctgagaacc ggetggtaca ccagegtgat caccatcgag 180
ctgagcaaca tcaaggaaat caagtgcaac ggcaccgacg ccaaggtcaa getgatcaag 240
caggaactgg acaagtacaa gaacgecgtg accgagetge agetgetgat gcagageace 300
cccgecacca acaaccggge cagacgegag ctgeceeggt tcatgaacta caccctgaac 360
aacgccaaaa agaccaacgt gaccctgage aagaagcgga ageggeggtt cctgggette 420
ctgctgggeg tgggctetge cattgetage ggegtggecg tgtctaaggt getgeacctg 480
gaaggcgaag tgaacaagat caagagcgcec ctgetgagea ccaacaagge cgtggtgtce 540
ctgagcaacg gegtgteegt getgaccage aaggtgetgg atctgaagaa ctacatcgac 600
aagcagctgc tgcccatcgt gaacaageag agetgeagea tccccaacat cgagacagtg 660
atcgagttcc agcagaagaa caaccggcetg ctggaaatca cccgegagtt cagegtgaac 720
getggegtga ccacceecgt gtccacctac atgetgacca acagegaget getgageetg 780
atcaacgaca tgcccatcac caacgaccag aaaaagctga tgagcaacaa cgtgcagatc 840
gtgeggeage agagetacte catcatgagce atcatcaaag aagaggtget ggectacgtg 900
gtgeagctge cectgtacgg cgtgatcgac acccectget ggaagetgea caccageeee 960

ctgtgcacca ccaacaccaa agagggeagce aacatctgee tgacccggac cgaccgggge 1020



tggtactgcg ataatgccgg cteegtgtea ttetttccac aggecgagac atgcaaggtg 1080
cagagcaacc gggtgttctg cgacaccatg aacagectga ccctgeccte cgaagtgaac 1140
ctgtgcaacg tggacatctt caaccctaag tacgactgca agatcatgac cagcaagacc 1200
gacgtgtcca geteegtgat caccteectg ggegecateg tgtectgeta cggcaagace 1260
aagtgcaccg ccagcaacaa gaaccggggc atcatcaaga ccttcageaa cggetgegac 1320
tacgtgtcca acaagggggt ggacaccgtg tccgtgggea acaccectgta ctacgtgaac 1380
aaacaggaag gcaagagect gtacgtgaag ggegagecca tcatcaactt ctacgaccce 1440
ctggtgttce ccagcaacga gttcgacgec ageatcagee aggtcaacga gaagatcaac 1500
cagagcctgg ccttcatcag aaagagegac gagcetgetgt ccgecatcgg cggetacatc 1560
cccgaggecc ctagagatgg ccaggectac gtgeggaagg acggegagtg ggtgetgetg 1620
tctaccttce tg 1632

<210> 21

<211> 1632

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Nucleotide sequence encoding PRQM

<400> 21
atggaactgc tgatcctgaa ggecaacgcee atcaccacca tectgaccge cgtgacette 60

tgcttcgeca geggecagaa catcaccgag gaattctace agageacctg tagegeegtg 120
tccaagggct acctgagege cctgagaacc ggetggtaca ccagegtgat caccatcgag 180
ctgagcaaca tcaaggaaat caagtgcaac ggcaccgacg ccaaggtcaa getgatcaag 240
caggaactgg acaagtacaa gaacgccegtg accgagetge agetgetgat gcagageace 300
cccgecacca acaaccggge cagacgegag ctgeeccggt tcatgaacta cacectgaac 360
aacgccaaaa agaccaacgt gaccctgage aagaagegga ageggeggtt cetgggette 420
ctgetgggeg tgggctctge cattgetage ggegtggecg tgtctaaggt getgeacctg 480
gaaggcgaag tgaacaagat caagagcgec ctgetgagea ccaacaaggce cgtggtgtee 540
ctgagcaacg gegtgtcegt getgaccage aaggtgetgg atctgaagaa ctacatcgac 600

aagcagctgc tgeccategt gaacaageag agetgeagea tccccaacat cgagacagtg 660



atcgagttcc agcagaagaa caaccggcetg ctggaaatca cccgegagtt cagegtgaac 720
getggegtga ccacceecgt gtccacctac atgetgacca acagegaget getgageetg 780
atcaacgaca tgcccatcac caacgaccag aaaaagctga tgagcaacaa cgtgcagatc 840
gtgeggeage agagetacte catcatgagce atcatcaaag aagaggtget ggectacgtg 900
gtgeagctge cectgtacgg cgtgatcgac acccectget ggaagetgea caccageeee 960
ctgtgcacca ccaacaccaa agagggeage aacatctgee tgacccggac cgaccgggge 1020
tggtactgcg ataatgccgg ctcegtgtea ttetttccac aggecgagac atgcaaggtg 1080
cagagcaacc gggtgttctg cgacaccatg aacagectga ccctgeecte cgaagtgaac 1140
ctgtgcaacg tggacatctt caaccctaag tacgactgca agatcatgac cagcaagacc 1200
gacgtgtcca getccgtgat caccteectg ggegecatceg tgtectgeta cggcaagace 1260
aagtgcaccg ccagcaacaa gaaccggggc atcatcaaga ccttcagcaa cggetgegac 1320
tacgtgtcca acaagggggt ggacaccgtg tcecgtgggcea acaccctgta ctacgtgaac 1380
aaacaggaag gcaagagcct gtacgtgaag ggegagececa tcatcaactt ctacgaccee 1440
ctggtgttcc ccagegacga gttcgacgec ageatcagee aggtcaacga gaagatcaac 1500
cagagcctgg ccttcatcag aaagagcgac gagetgetgt ccgecatcgg cggetacatc 1560
cccgaggecc ctagagatgg ccaggectac gtgeggaagg acggegagtg ggtgctgetg 1620
tctaccttee tg 1632

<210> 22

<211> 1632

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Nucleotide sequence encoding PRPM + S46G

<400> 22
atggaactgc tgatcctgaa ggccaacgcec atcaccacca tcetgaccge cgtgacctte 60

tgctttgeca geggecagaa catcaccgag gaattctace agageacctg tagegecgtg 120
tccaagggct atctgggege cctgagaacc ggetggtaca ccagegtgat caccatcgag 180
ctgagcaaca tcaaagaaat caagtgcaac ggcaccgacg ccaaagtgaa gctgatcaag 240
caggaactgg acaagtacaa gaatgccgtg accgaactge agetgetgat gcagagcacc 300

cccgecacca acaaccggge cagaagagaa ctgeccagat tcatgaacta caccctgaac 360



aacgccaaaa agaccaacgt gaccctgage aagaagegga ageggeggtt cetgggettt 420
ctgctgggag tgggaagegc cattgetage ggagtggecg tgtctaaggt getgeacctg 480
gaaggcgaag tgaacaagat caagagcgec ctgetgagea ccaacaagge cgtggtgtet 540
ctgagcaacg gegtgtcegt getgaccage aaggtgetgg atctgaagaa ctacatcgac 600
aaacagctgc tgeccategt gaacaageag agetgeagea tccccaacat cgagacagtg 660
atcgagttcc agcagaagaa caaccggetg ctggaaatca cccgegagtt cagegtgaac 720
gctggegtga ccacceccgt gtecacctac atgetgacca acagegagcet getgteectg 780
atcaacgaca tgcccatcac caacgaccag aaaaagcetga tgagcaacaa cgtgeagatc 840
gtgcggeage agagctacte catcatgage attatcaaag aagaggtget ggectacgtg 900
gtgcagetgce ctetgtacgg cgtgatcgac acccectget ggaagetgea caccageeet 960
ctgtgcacca ccaacaccaa agagggcage aacatctgee tgacccggac cgacagagge 1020
tggtactgcg ataatgccgg cteegtctea ttctttccac aagecgagac atgcaaggtg 1080
cagagcaacc gggtgttctg cgacaccatg aacagectga ccctgeccte cgaagtgaat 1140
ctgtgcaacg tggacatctt caaccctaag tacgactgca agatcatgac ctccaagace 1200
gacgtgtcca geteegtgat cacaagcectg ggegecateg tgtectgeta cggecaagace 1260
aagtgcaccg ccagcaacaa gaaccggggc atcatcaaga ccttcageaa cggetgegac 1320
tacgtgtcca acaagggggt ggacaccgtg tctgtgggca acaccctgta ctacgtgaac 1380
aaacaggaag gcaagagect gtacgtgaag ggegagecca tcatcaactt ctacgaccce 1440
ctggtgttce ccagcaacga gttcgacgec ageatcagee aagtgaacga gaagatcaac 1500
cagagcctgg ccttcatcag aaagtccgat gagetgetga gegecategg cggetacatc 1560

cctgaggecc ctagagatgg ccaggectat gtgecggaagg acggegaatg ggtgctgetg 1620

tctacctttc tg 1632



