
3108SEQPC1 

SEQUENCE LISTING 

<110> Halozyme, 	Inc. 
Maneval, 	Daniel 	C. 
Shepard, 	Harold Michael 
Thompson, 	Curtis B. 

<120> Combination Therapy with an anti-Hyaluronan 
Agent and Therpeutic Agent 

<130> 033320.03108.W001/3108PC 

<140> Not Yet Assigned 
<141> Herewith 

<150> US 61/686,429 
<151> 2012-04-04 

<150> US 61/714,719 
<151> 2012-10-16 

<160> 213 

<170> FastSEQ for windows version 4.0 

<210> 1 
<211> 509 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> precursor human PH20 

<400> 1 
Met Gly Val 	Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val 	Ser Gln Ile val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro 
35 	 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 	 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gin Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 	 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val 

130 	 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gln Gin Asn 

165 170 175 
Val 	Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 	 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 	 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gin Ser Pro Val 
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3108SEQPC1 
260 265 270 

Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 
275 280 285 

Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr 
290 	 295 300 

Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 	 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 	 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val 

485 490 495 
Ser Ile Leu Phe Leu Ile Ile Ser Ser Val Ala Ser Leu 

500 505 

<210> 2 
<211> 474 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> Mature PH2O 

<400> 2 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 	 55 60 

Pro Tyr Ile Asp ser Ile Thr Gly val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr met Pro val Asp Asn Leu Gly met Ala val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn val Gln Leu 

130 	 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
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3108SEQPc1 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 	 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 	 295 300 
Gly Thr Leu Ser Ile met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 	• 	 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser cys Lys Glu Lys Ala Asp val Lys Asp 

405 410 415 
Thr Asp Ala val Asp Val Cys Ile Ala Asp Gly val cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile val Ser Ile Leu 

450 	 455 460 
Phe Leu Ile Ile Ser Ser Val Ala Ser Leu 
465 	 470 

<210> 3 
<211> 482 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> precursor PH2O 1-482 

<400> 3 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly val Ser Gln Ile val Phe Thr Phe Leu Leu Ile Pro cys 
20 25 30 

cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 	 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Vai Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp ser Ile Thr Gly Val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala val 

130 	 135 140 
Ile Asp -rrp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 
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3108SEQPC1 
180 185 190 

Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 
195 200 205 

Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 
210 215 220 

Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr 

<210> 4 
<211> 447 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> 	PH2O 36-482 

<400> 4 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met PrO Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
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31085EQPc1 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gin Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Len 

325 330 335 
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gin Glu Gln Gly val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Len His Len Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Gln Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Gln Asp Leu Gin Gin Phe Ser Gin Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala val Asp val Cys Ile Ala Asp Gly val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr 

435 440 445 

<210> 5 
<211> 446 
<212> PRT 
<213> Horno sapiens 

<220> 
<223> PH2O 36-481 

<400> 5 
Len Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Gln Phe Cys Len Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Len Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Len Gly Met Ala val Ile Asp Trp 

100 105 110 
Glu Gin Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gin Asn Val Gln Len 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
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3108SEQPC1 
145 	 150 155 160 
Gly Lys Asp Phe Len Val Glu Thr Ile Lys Leu Gly Lys Len Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Len Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Len Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln Val 	Len Lys Phe Leu Ser Gin Asp Gin Len Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Len Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Len Ser Ile Met Arg Ser Met Lys Ser Cys Len Len Len Asp 
305 	 310 315 320 
Asn Tyr Met Gin Thr Ile Len Asn Pro Tyr Ile Ile Asn Val Thr Len 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Gln Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Lou His Len Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Len Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Len Glu Asp Leu Glu Gin Phe Ser Gln Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

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

420 425 430 
Phe Len Lys Pro Pro Met Gln Thr Glu Glu Pro Gln Ile Phe 

435 440 445 

<210> 6 
<211> 445 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-480 

<400> 6 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro Phe Len Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Len Asp Met Ser Len a Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Len Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Len Gly Met Ala Val Ile Asp Trp 

100 105 110 
Gin Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Giu Len Val Gln Gin Gln Asn val Gin Len 

130 135 140 
Ser Len Thr Glu Ala Thr Glu Lys Ala Lys Gln Giu Phe Glu Lys Ala 
145 	 150 155 160 
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3108SEQPC1 
Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gin Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Giu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 

435 440 445 

<210> 7 
<211> 444 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-479 

<400> 7 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu val Gin Gin Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Giu Thr Ile Lys Leu Gly Lys Leu Leu Arg 
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3108SEQPC1 
165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 
180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 
195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 
210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu ieu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gin Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 
Phe Leu 	Pro Pro Met Glu Thr Glu Glu Pro Gln 4Lys5 

 440 3 

 <210> 8 
<211> 443 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-478 

<400> 8 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro val Asp Asn Leu Gly met Ala val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
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3108SEQPC1 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val 	Leu Lys Phe Leu Ser Gln Asp Glu Len Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Gin Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gin Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Len His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys 	Pro Thr Leta Gin Asp Leu Glu Gin Phe Ser Gin Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

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

420 425 430 
Phe Len Lys Pro Pro Met Glu Thr Glu Glu Pro 

435 440 

<210> 9 
<211> 442 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-477 

<400> 9 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leta Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Len Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp tie 

85 90 95 
Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gin Gin Asn Val Gin Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Len Val Glu Thr Ile Lys Leu Gly Lys Len Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Len Phe Pro Asp Cys Tyr Asn His 
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3108SEQPC1 
180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 
195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 
210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Ary Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gin val 	Leu Lys Phe Leu Ser Gin Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gin Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu 

435 440 

<210> 10 
<211> 450 
<212> PRT 
<213> Bos taurus 

<220> 
<223> hyaluronidase 

<400> 10 
Met Arg Pro Phe Ser Leu Glu Val Ser Leu His Leu Pro Trp Ala Met 
1 	 5 10 15 

Ala Ala His Leu Leu Pro Val Cys Thr Leu Phe Leu Asn Leu Leu Ser 
20 25 30 

Met Thr Gln Gly Ser Arg Asp Pro Val Val Pro Asn Gin Pro Phe Thr 
35 40 45 

Thr Ile Trp Asn Ala Asn Thr Glu Trp Cys Met Lys Lys His Gly val 
50 55 60 

Asp Val Asp Ile Ser Ile Phe Asp val val Thr Asn Pro Gly Gin Thr 
65 	 70 75 80 
Phe Arg Gly Pro Asn Met Thr Ile Phe Tyr Ser Ser Gin Leu Gly Thr 

85 90 95 
Tyr Pro Tyr Tyr Thr Ser Ala Gly Glu Pro val Phe Gly Gly Leu Pro 

100 105 110 
Gin Asn Ala Ser Leu Asn Ala His Leu Ala Arg Thr Phe Gln Asp Ile 

115 120 125 
Leu Ala Ala Met Pro Glu Pro Arg Phe Ser Gly Leu Ala Val Ile Asp 

130 135 140 
Trp Glu Ala Trp Arg Pro Arg Trp Ala Phe Asn Trp Asp Thr Lys Asp 
145 	 150 155 160 
Ile Tyr Arg Gln Arg Ser Arg Ala Leu Val Gin Lys Gln His Pro Asp 

165 170 175 
Trp Leu Ala Pro Arg val Glu Ala Ala Ala Gln Asp Gln Phe Glu Gly 

180 185 190 
Page 10 



3108SEQPC1 
Ala Ala Glu Glu Trp Met Ala Gly Thr Leu Lys Leu Gly Gln Ala Leu 

195 200 205 
Arg Pro Gin Gly Leu Trp Gly Phe Tyr Asn Phe Pro Glu Cys Tyr Asn 

210 215 220 
Tyr Asp Phe Lys Ser Pro Asn Tyr Thr Gly Arg Cys Pro Leu Asn Ile 
225 	 230 235 240 
Cys Ala Gln Asn Asp Gin Leu Gly Trp Leu Trp Gly Gin Ser Arg Ala 

245 250 255 
Leu Tyr Pro Ser Ile Tyr Leu Pro Ala Ala Leu Glu Gly Thr Lys Lys 

260 265 270 
Thr Gln Met Phe val Gln His Arg val Ala Glu Ala Phe Arg Val Ala 

275 280 285 
Ala Gly Ala Gly Asp Pro Lys Leu Pro val Leu Pro Tyr Met Gln Leu 

290 295 300 
Phe Tyr Asp Met Thr Asn His Phe Len Pro Ala Gin Glu Leu Glu His 
305 	 310 315 320 
Ser Leu Gly Glu Ser Ala Ala Gin Gly Ala Ala Gly Val Val Leu Trp 

325 330 335 
val 	Ser Trp Leu Ser Thr Ser Thr Lys Glu Ser Cys Gin Ala Ile Lys 

340 345 350 
Glu Tyr val Asp Thr Thr Leu Gly Pro Ser Ile Leu Asn Val Thr Ser 

355 360 365 
Gly Ala Arg Leu Cys Ser Gin Val Leu Cys Ser Gly His Gly Arg Cys 

370 37S 380 
Ala Arg Arg Pro Ser Tyr Pro Lys Ala Arg Leu Ile Leu Asn Ser Thr 
385 	 390 395 400 
Ser Phe Ser Ile Lys Pro Thr Pro Gly Giy Gly Pro Leu Thr Leu Gin 

405 410 415 
Gly Ala Leu Ser Leu Glu Asp Arg Leu Arg Met Ala val Glu Phe Glu 

420 425 430 
Cys Arg Cys Tyr Arg Gly Trp Arg Gly Thr Arc Cys Glu Gin Trp Gly 

435 440 445 
Met Trp 

450 

<210> 11 
<211> 553 
<212> PRT 
<213> Bos taurus 

<220> 
<223> Precursor cow PH2O 

<400> 11 
Met Arg Met Leu Arg Arg His His Ile Ser Phe Arg Ser Phe Ala Gly 
1 	 5 10 15 

ser Ser Gly Thr Pro Gin Ala Val Phe Thr Phe Leu Len Leu Pro Cys 
20 25 30 

Cys Leu Ala Len Asp Phe Arg Ala Pro Pro Len Ile Ser Asn Thr Ser 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Val Glu Arg Cys val Asn Arg Arg 
50 55 60 

Phe Gin Leu Pro Pro Asp Len Arg Len Phe Ser Val Lys Gly Ser Pro 
65 	 70 75 80 
Gln Lys Ser Ala Thr Gly Gln Phe Ile Thr Leu Phe Tyr Ala Asp Arg 

85 90 95 
Leu Gly Tyr Tyr Pro His Ile Asp Gin Lys Thr Gly Lys Thr Val Phe 

100 105 110 
Gly Gly Ile Pro Gin Len Gly Asn Leu Lys Ser His Met Gin Lys Ala 

115 120 125 
Lys Asn Asp Ile Ala Tyr Tyr Ile Pro Asn Asp Ser Val Gly Leu Ala 

130 135 140 
Val Ile Asp Trp Glu Asn Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys 
145 	 150 155 160 
Pro Lys Asp val Tyr Arg Asp Glu Ser Val Gin Leu Val Leu Gin Lys 

165 170 175 
Asn Pro Gln Leu Ser Phe Pro Gin Ala Ser Lys Ile Ala Lys Val Asp 
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3108SEQPC1 
180 185 190 

Phe Glu Thr Ala Gly Lys Ser Phe Met Gln Glu Thr Leu Lys Leu Gly 
195 200 205 

Lys Len Len Arg Pro Asn His Leu Trp Gly Tyr Tyr Len Phe Pro Asp 
210 	 215 220 

Cys Tyr Asn His Asn His Asn Gin Pro Thr Tyr Asn Gly Asn Cys Pro 
225 	 230 235 240 
Asp Val Glu Lys Arg Arg Asn Asp Asp Leu Gin Trp Leu Trp Lys Glu 

245 250 255 
ser Thr Ala Leu Phe Pro Ser Val Tyr Leu Asn Ile Arg Leu Lys Ser 

260 265 270 
Thr Gln Asn Ala Ala Leu Tyr Val Arg Asn Arg Val Gin Glu Ala Ile 

275 280 285 
Arg Leu Ser Lys Ile Ala Ser val Glu Ser Pro Leu Pro Val Phe Val 

290 	 295 300 
Tyr Ala Arg Pro val 	Phe Thr Asp Gly Ser Ser Thr Tyr Leu Ser Gln 
305 	 310 315 320 
Gly Asp Len Val Asn Ser Val Gly Gin Ile Val Ser Len Gly Ala Ser 

325 330 335 
Gly Ile Ile Met Trp Gly Ser Len Asn Len Ser Len Ser Met Gin Ser 

340 345 350 
Cys Met Asn Leu Gly Thr Tyr Leu Asn Thr Thr Len Asn Pro Tyr Ile 

355 360 365 
Ile Asn Val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys His 

370 	 375 380 
Asn Gin Gly val Cys Thr Arg Lys His Trp Asn Ser Ser Asp Tyr Len 
385 	 390 395 400 
His Len Asn Pro Met Asn Phe Ala Ile Gin Thr Gly Glu Gly Gly Lys 

405 410 415 
Tyr Thr Val Pro Gly Thr Val Thr Len Gin Asp Len Gln Lys Phe Ser 

420 425 430 
Asp Thr Phe Tyr Cys Ser Cys Tyr Ala Asn Ile His Cys Lys Lys Arg 

435 440 445 
Val Asp Ile Lys Asn Val 	His Ser Val Asn Val Cys Met Ala Glu Asp 

450 	 455 460 
Ile Cys Ile Asp Ser Pro val Lys Len Gln Pro Ser Asp His Ser Ser 
465 	 470 475 480 
ser Gln Glu Ala Ser Thr Thr Thr Phe Ser Ser Ile Ser Pro Ser Thr 

485 490 495 
Thr Thr Ala Thr Val 	Ser Pro Cys Thr Pro Gin Lys His Ser Pro Gln 

500 505 510 
Cys Leu Lys Val Arg Cys Ser Gln Val Ile Pro Asn val Thr Gln Lys 

515 520 525 
Ala Cys Gin Ser Val 	Lys Leu Lys Asn Ile Ser Tyr Gln Ser Pro Ile 

530 	 535 540 
Gln Asn Ile Lys Asn Gln Thr Thr Tyr 
545 	 550 

<210> 12 
<211> 331 
<212> PRT 
<213> vespula vulgaris 

<220> 
<223> hyaluronidase A 

<400> 12 
Ser Gln Ary Pro Lys Arg Val Phe Asn Ile Tyr Trp Asn Val Pro Thr 
1 	 5 10 15 

Phe Met Cys His Gln Tyr Asp Leu Tyr Phe Asp Glu Val Thr Asn Phe 
20 25 30 

Asn Ile Lys Arg Asn Ser Lys Asp Asp Phe Gin Gly Asp Lys Ile Ala 
35 40 45 

Ile Phe Tyr Asp Pro Gly Gln Phe Pro Ala Leu Leu Ser Leu Lys Asp 
50 	 55 60 

Gly Lys Tyr Lys Lys Arg Asn Gly Gly val Pro Gin Glu Gly Asn Ile 
65 	 70 75 80 
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3108SEQPC1 
Thr Ile His Leu Gln Lys Phe Ile Glu Asn Leu Asp Lys Ile Tyr Pro 

85 90 95 
Asn Arg Asn Phe Ser Gly Ile Gly Val Ile Asp Phe Glu Arg Trp Arg 

100 105 110 
Pro Ile Phe Arg Gln Asn Trp Gly Asn Met Lys Ile His Lys Asn Phe 

115 120 125 
Ser Ile Asp Leu Val Arg Asn Glu His Pro Thr Trp Asn Lys Lys Met 

130 	 135 140 
Ile Glu Leu Glu Ala Ser Lys Arg Phe Glu Lys Tyr Ala Arg Phe Phe 
145 	 150 155 160 
Met Glu Glu Thr Leu Lys Leu Ala Lys Lys Thr Arg Lys Gin Ala Asp 

165 170 175 
Trp Gly Tyr Tyr Gly Tyr Pro Tyr Cys Phe Asn Met Ser Pro Asn Asn 

180 185 190 
Leu Val 	Pro Giu Cys Asp Val Thr Ala Met His Glu Asn Asp Lys Met 

195 200 205 
Ser Trp Leu Phe Asn Asn Gin Asn Val Leu Leu Pro Ser Val Tyr Val 

21.0 	 215 220 
Arg Gin Glu Leu Thr Pro Asp Gln Arg Ile Gly Leu Val Gln Gly Arg 
225 	 230 235 240 
val 	Lys Glu Ala Val 	Arg Ile Ser Asn Asn Leu Lys His Ser Pro Lys 

245 250 255 
Val Leu Ser Tyr Trp Trp Tyr Val Tyr Gln Asp Giu Thr Asn Thr Phe 

260 265 270 
Leu Thr Glu Thr Asp Val 	Lys Lys Thr Phe Gin Giu Ile Val Ile Asn 

275 280 285 
Gly Gly Asp Gly Tle Ile Ile Trp Gly Ser Ser Ser Asp Val Asn Ser 

290 	 295 300 
Leu Ser Lys Cys Lys Arg Leu Gln Asp Tyr Leu Leu Thr Val Leu Gly 
305 	 310 315 320 
Pro Ile Ala Ile Asn Val Thr Glu Ala Val Asn 

325 330 

<210> 13 
<211> 340 
<212> PRT 
<213> vespula vulgaris 

<220> 
<223> hyaluronidase B 

<400> 13 
Asp Arg Thr Ile Trp Pro Lys Lys Gly Phe Ser Ile Tyr Trp Asn Ile 
1 	 5 10 15 

Pro Thr His Phe Cys His Asn Phe Gly Val Tyr Phe Lys Glu Leu Lys 
20 25 30 

Gln Phe Asn Ile Lys Tyr Asn Ser Met Asn Asn Phe Arg Gly Glu Thr 
35 40 45 

Ile Ser Leu Phe Tyr Asp Pro Gly Asn Phe Pro Ser Met Val Leu Leu 
50 	 55 60 

Lys Asn Gly Thr Tyr Glu Ile Arg Asn Glu Gly Val Pro Gln Lys Gly 
65 	 70 75 80 
Asn Leu Thr Ile His Leu Glu Gln Phe Thr Lys Glu Leu Asp Giu Ile 

85 90 95 
Tyr Pro Lys Lys Ile Ala Gly Gly Ile Gly Val Ile His Phe His Asn 

100 105 110 
Trp Arg Pro Ile Phe Arg Arg Asn Val Asp Asn Leu Lys Ile Asn Lys 

115 120 125 
Asp Ile Ser Ile Asp Leu Val Arg Lys Glu His Pro Lys Trp Asp Lys 

130 	 135 140 
Ser Met Ile Glu Lys Glu Ala Ser Asn Arg Phe Glu Thr Ser Ala Lys 
145 	 150 155 160 
Ile Phe Met Glu Lys Thr Leu Lys Leu Ala Lys Glu Ile Arg Lys Lys 

165 170 175 
Thr Glu Trp Gly Tyr His Gly Tyr Pro His Cys Leu Ser Gly Ser Thr 

180 185 190 
Asp Lys Pro Ser Phe Asp Cys Asp Ala Leu Ser Met Ser Glu Asn Asp 
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3108SEQPC1 
195 200 205 

Lys Met Ser Trp Leu Phe Asn Asn Gln Asn Val Leu Leu Pro Ser Ile 
210 215 220 

Tyr Leu Lys Asn Val Leu Lys Pro Asp Glu Lys Ile His Leu Val Gln 
225 	 230 235 240 
Glu Arg Leu Lys Glu Ala Ile Arg Ile Ser Lys Asn Phe Lys His Leu 

245 250 255 
Pro Lys Val Leu Pro Tyr Trp Trp Tyr Thr Tyr Gln Asp Lys Glu Ser 

260 265 270 
Ile Phe Leu Thr Glu Ala Asp Val Lys Asn Thr Phe Lys Glu Ile Leu 

275 280 285 
Thr Asn Gly Ala Asp Gly Ile Ile Ile Trp Gly Val Ser Tyr Glu Leu 

290 295 300 
Thr Asp Arg Lys Arg Cys Glu Lys Leu Lys Glu Tyr Leu Met Lys Ile 
305 	 310 315 320 
Leu Gly Pro Ile Ala Phe Lys Val Thr Lys Ala Val Lys Glu Asn Thr 

325 330 335 
Pro Leu Asn Phe 

340 

<210> 14 
<211> 382 
<212> PRT 
<213> Apis mellifera 

<220> 
<223> hyaluronidase 

<400> 14 
Met Ser Arg Pro Leu Val Ile Thr Glu Gly Met Met Ile Gly Val Leu 
1 	 5 10 15 

Leu Met Leu Ala Pro Ile Asn Ala Leu Leu Leu Gly Phe Val Gln Ser 
20 25 30 

Thr Pro Asp Asn Asn Lys Thr Val Arg Glu Phe Asn Val Tyr Trp Asn 
35 40 45 

Val Pro Thr Phe Met Cys His Lys Tyr Gly Leu Arg Phe Glu Glu Val 
50 55 60 

Ser Glu Lys Tyr Gly Ile Leu Gln Asn Trp Met Asp Lys Phe Arg Gly 
65 	 70 75 80 
Glu Glu Ile Ala Ile Leu Tyr Asp Pro Gly Met Phe Pro Ala Leu Leu 

85 90 95 
Lys Asp Pro Asn Gly Asn Val Val Ala Arg Asn Gly Gly Val Pro Gln 

100 105 110 
Leu Gly Asn Leu Thr Lys His Leu Gln Val Phe Arg Asp His Leu Ile 

115 120 125 
Asn Gln Ile Pro Asp Lys Ser Phe Pro Gly Val Gly Val Ile Asp Phe 

130 135 140 
Glu Ser Trp Arg Pro Ile Phe Arg Gln Asn Trp Ala Ser Leu Gln Pro 
145 	 150 155 160 
Tyr Lys Lys Leu Ser Val Glu Val Val Arg Arg Glu His Pro Phe Trp 

165 170 175 
Asp Asp Gln Arg Val Glu Gln Glu Ala Lys Arg Arg Phe Glu Lys Tyr 

180 185 190 
Gly Gln Leu Phe Met Glu Glu Thr Leu Lys Ala Ala Lys Arg Met Arg 

195 200 205 
Pro Ala Ala Asn Trp Gly Tyr Tyr Ala Tyr Pro Tyr Cys Tyr Asn Leu 

210 215 220 
Thr Pro Asn Gln Pro Ser Ala Gln Cys Glu Ala Thr Thr Met Gln Glu 
225 	 230 235 240 
Asn Asp Lys Met Ser Trp Leu Phe Glu Ser Glu Asp Val Leu Leu Pro 

245 250 255 
Ser Val Tyr Leu Arg Trp Asn Leu Thr Ser Gly Glu Arg Val Gly Leu 

260 265 270 
vai Gly Gly Arg Val Lys Glu Ala Leu Arg Ile Ala Arg Gln Met Thr 

275 280 285 
Thr Ser Arg Lys Lys Val Leu Pro Tyr Tyr Trp Tyr Lys Tyr Gln Asp 

290 295 300 
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3108SEQPC1 
Arg Arg Asp Thr Asp Leu Ser Arg Ala Asp Leu Glu Ala Thr Leu Arg 
305 	 310 315 320 
Lys Ile Thr Asp Leu Gly Ala Asp Gly Phe Ile Ile Trp Gly Ser Ser 

325 330 335 
Asp Asp Ile Asn Thr Lys Ala Lys Cys Leu Gln Phe Arg Glu Tyr Leu 

340 345 350 
Asn Asn Glu Leu Gly Pro Ala Val Lys Arg Ile Ala Leu Asn Asn Asn 

355 360 365 
Ala Asn Asp Arg Leu Thr val Asp val Ser val Asp Gln Val 

370 	 375 380 

<210> 15 
<211> 331 
<212> PRT 
<213> Dolichovespula maculata 

<220> 
<223> hyal uronidase 

<400> 15 
Ser Glu Arg Pro Lys Arg Val Phe Asn Ile Tyr Trp Asn Val Pro Thr 
1 	 5 10 15 

Phe Met Cys His Gln Tyr Gly Len Tyr Phe Asp Glu Val Thr Asn Phe 
20 25 30 

Asn Ile Lys His Asn Ser Lys Asp Asp Phe Gln Gly Asp Lys Ile Ser 
35 40 45 

Ile Phe Tyr Asp Pro Gly Glu Phe Pro Ala Leu Leu Pro Len Lys Glu 
50 	 55 60 

Gly Asn Tyr Lys Ile Arg Asn Gly Gly Val Pro Gln Glu Gly Asn Ile 
65 	 70 75 80 
Thr Ile His Leu Gln Arg Phe Ile Glu Asn Leu Asp Lys Thr Tyr Pro 

85 90 95 
Asn Arg Asn Phe Asn Gly Ile Gly Val Ile Asp Phe Glu Arg Trp Arg 

100 105 110 
Pro Ile Phe Arg Gin Asn Trp Gly Asn Met Met Ile His Lys Lys Phe 

115 120 125 
Ser Ile Asp Leu Val Arg Asn GIL! His Pro Phe Trp Asp Lys Lys Met 

130 	 135 140 
Ile Glu Leu Glu Ala Ser Lys Arg Phe Gin Lys Tyr Ala Arg Leu Phe 
145 	 150 155 160 
Met Glu Glu Thr Leu Lys Len Ala Lys Lys Thr Arg Lys Gin Ala Asp 

165 170 175 
Trp Gly Tyr Tyr Gly Tyr Pro Tyr Cys Phe Asn Met Ser Pro Asn Asn 

180 185 190 
Leu val 	Pro Asp Cys Asp Ala Thr Ala Met Leu Glu Asn Asp Lys Met 

195 200 205 
Ser Trp Leu Phe Asn Asn Gln Asn Val Len Len Pro Ser val Tyr Ile 

210 	 215 220 
Arg His Gin Leu Thr Pro Asp Gln Arg Val Gly Leu Val Gln Gly Arg 
225 	 230 235 240 
Val 	Lys Glu Ala val Arg Ile Ser Asn Asn Len Lys His Ser Pro Lys 

245 250 255 
Val 	Leu Ser Tyr Trp Trp Tyr Val Tyr Gin Asp Asp Thr Asn Thr Phe 

260 265 270 
Leu Thr Glu Thr Asp val 	Lys Lys Thr Phe Gln Gin Ile Ala Ile Asn 

275 280 285 
Gly Gly Asp Gly Ile Ile Ile Trp Gly Ser Ser Ser Asp val Asn Ser 

290 	 29S 300 
Leu Ser Lys Cys Lys Arg Leu Arg Glu Tyr Leu Leu Thr Val Leu Gly 
305 	 310 315 320 
Pro Ile Thr val Asn val Thr Glu Thr Val Asn 

325 330 

<210> 16 
<211> 367 
<212> PRT 
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3108SEQPC1 
<213> Polistes annularis 

<220> 
<223> hyaluronidase 

<400> 16 
Tyr Val Ser Leu Ser Pro Asp Ser Val Phe Asn Ile Ile Thr Asp Asp 
1 5 10 15 
Ile Ser His Gln Ile Leu Ser Arg Ser Asn Cys Glu Arg Ser Lys Arg 

20 25 30 
Pro Lys Arg Val Phe Ser Ile Tyr Trp Asn Val Pro Thr Phe Met Cys 

35 40 45 
His Gln Tyr Gly Met Asn Phe Asp Glu Val Thr Asp Phe Asn Ile Lys 

50 55 60 
His Asn Ser Lys Asp Asn Phe Arg Gly Glu Thr Ile Ser Ile Tyr Tyr 
65 70 75 80 
Asp Pro Gly Lys Phe Pro Ala Leu Met Pro Leu Lys Asn Gly Asn Tyr 

85 90 95 
Glu Glu Arg Asn Gly Gly Val Pro Gln Arg Gly Asn Ile Thr Ile His 

100 105 110 
Leu Gln Gln Phe Asn Glu Asp Leu Asp Lys Met Thr Pro Asp Lys Asn 

115 120 125 
Phe Gly Gly Ile Gly Val Ile Asp Phe Glu Arg Trp Lys Pro Ile Phe 

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

165 170 175 
Glu Ala Thr Lys Lys Phe Glu Lys Tyr Ala Arg Tyr Phe Met Glu Glu 

180 185 190 
Thr Leu Lys Leu Ala Lys Lys Thr Arg Lys Arg Ala Lys Trp Gly Tyr 

195 200 205 
Tyr Gly Phe Pro Tyr Cys Tyr Asn Val Thr Pro Asn Asn Pro Gly Pro 

210 215 220 
Asp Cys Asp Ala Lys Ala Thr Ile Glu Asn Asp Arg Leu Ser Trp Met 
225 230 235 240 
Tyr Asn Asn Gln Glu Ile Leu Phe Pro Ser Val Tyr Val Arg His Glu 

245 250 255 
Gln Lys Pro Glu Glu Arg Val Tyr Leu Val Gln Gly Arg Ile Lys Glu 

260 265 270 
Ala Val Arg Ile Ser Asn Asn Leu Glu His Ser Pro Ser Val Leu Ala 

275 280 285 
Tyr Trp Trp Tyr Val Tyr Gln Asp Lys Met Asp Ile Tyr Leu Ser Glu 

290 295 300 
Thr Asp Val Glu Lys Thr Phe Gln Glu Ile Val Thr Asn Gly Gly Asp 
305 310 315 320 
Gly Ile Ile Ile Trp Gly Ser Ser Ser Asp Val Asn Ser Leu Ser Lys 

325 330 335 
Cys Lys Arg Leu Arg Glu Tyr Leu Leu Asn Thr Leu Gly Pro Phe Ala 

340 345 350 
Val Asn Val Thr Glu Thr Val Asn Gly Arg Ser Ser Leu Asn Phe 

355 360 365 

<210> 17 
<211> 462 
<212> PRT 
<213> Mus musculus 

<220> 
<223> hyaluronidase 

<400> 17 
Met Leu Gly Leu Thr Gln His Ala Gln Lys Val Trp Arg Met Lys Pro 
1 5 10 15 
Phe Ser Pro Glu Val Ser Pro Gly Ser Ser Pro Ala Thr Ala Gly His 

20 25 30 
Leu Leu Arg Ile Ser Thr Leu Phe Leu Thr Leu Leu Glu Leu Ala Gln 
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3108SEQPC1 
35 40 45 

Val Cys Arg Gly Ser val Val Ser Asn Arg Pro Phe Ile Thr Val Trp 
50 55 60 

Asn Gly Asp Thr His Trp Cys Leu Thr Glu Tyr Gly Val Asp Val Asp 
65 	 70 75 80 
Val Ser Val Phe Asp val val Ala Asn Lys Glu Gln Ser Phe Gln Gly 

85 90 95 
Ser Asn Met Thr Ile Phe Tyr Arg Glu Glu Leu Gly Thr Tyr Pro Tyr 

100 105 110 
Tyr Thr Pro Thr Gly Glu Pro Val Phe Gly Gly Leu Pro Gln Asn Ala 

115 120 125 
Ser Leu Val Thr His Leu Ala His Thr Phe Gln Asp Ile Lys Ala Ala 

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

165 170 175 
Gln Arg Ser Met Glu Leu val Gln Ala Glu His Pro Asp Trp Pro Glu 

180 185 190 
Thr Leu Val Glu Ala Ala Ala Lys Asn Gln Phe Gln Glu Ala Ala Glu 

195 200 205 
Ala Trp Met Ala Gly Thr Leu Gln Leu Gly Gln Val Leu Arg Pro Arg 

210 215 220 
Gly Leu Trp Gly Tyr Tyr Gly Phe Pro Asp Cys Tyr Asn Asn Asp Phe 
225 	 230 235 240 
Leu Ser Leu Asn Tyr Thr Gly Gln Cys Pro Val Phe val Arg Asp Gin 

245 250 255 
Asn Asp Gln Leu Gly Trp Leu Trp Asn Gln Ser Tyr Ala Leu Tyr Pro 

260 265 270 
Ser Ile Tyr Leu Pro Ala Ala Leu Met Gly Thr Gly Lys Ser Gln Met 

275 280 285 
Tyr val Arg His Arg Val Gln Glu Ala Leu Arg val Ala Ile Val Ser 

290 295 300 
Arg Asp Pro His Val Pro val met Pro ryr Val Gln Ile Phe Tyr Glu 
305 	 310 315 320 
Met Thr Asp Tyr Leu Leu Pro Leu Glu Glu Leu Glu His Ser Leu Gly 

325 330 335 
Glu Ser Ala Ala Gin Gly val Ala Gly Ala Val Leu Trp Leu Ser Ser 

340 345 350 
Asp Lys Thr Ser Thr Lys Glu Ser Cys Gln Ala Ile Lys Ala Tyr met 

355 360 365 
Asp Ser Thr Leu Gly Pro Phe Ile Val Asn Val Thr Ser Ala Ala Leu 

370 375 380 
Leu Cys Ser Glu Ala Leu Cys Ser Gly His Gly Arg Cys Val Arg His 
385 	 390 395 400 
Pro Ser Tyr Pro Glu Ala Leu Leu Thr Leu Asn Pro Ala Ser Phe Ser 

405 410 415 
Ile Glu Leu Thr His Asp Gly Arg Pro Pro Ser Leu Lys Gly Thr Leu 

420 425 430 
Ser Leu Lys Asp Arg Ala Gln met Ala Met Lys Phe Arg Cys Arg Cys 

435 440 445 
Tyr Arg Gly Trp Arg Gly Lys Trp Cys Asp Lys Arg Gly Met 

450 455 460 

<210> 18 
<211> 473 
<212> PRT 
<213> mus musculus 

<220> 
<223> Hyaluronidase 2 

<400> 18 
Met Arg Ala Gly Leu Gly Pro Ile Ile Thr Leu Ala Leu val Leu Glu 
1 	 5 10 15 

Val Ala Trp Ala Gly Glu Leu Lys Pro Thr Ala Pro Pro Ile Phe Thr 
20 25 30 
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3108SEQPC1 
Gly Arg Pro Phe val val Ala Trp Asn Val Pro Thr Gln Glu Cys Ala 

35 40 45 
Pro Arg His Lys Val Pro Leu Asp Leu Arg Ala Phe Asp Val Lys Ala 

50 55 60 
Thr Pro Asn Glu Gly Phe Phe Asn Gln Asn Ile Thr Thr Phe Tyr Tyr 
65 	 70 75 80 
Asp Arg Leu Gly Leu Tyr Pro Arg Phe Asp Ala Ala Gly Thr Ser Val 

85 90 95 
His Gly Gly val Pro Gln Asn Gly Ser Leu Cys Ala His Leu Pro Met 

100 105 110 
Leu Lys Glu Ser Val Glu Arg Tyr Ile Gln Thr Gln Glu Pro Gly Gly 

115 120 125 
Leu Ala Val Ile Asp Trp Glu Glu Trp Arg Pro val Trp Val Arg Asn 

130 135 140 
Trp Gln Glu Lys Asp Val Tyr Arg Gln Ser Ser Arg Gin Leu val Ala 
145 	 150 155 160 
Ser Arg His Pro Asp Trp Pro Ser Asp Arg Val Met Lys Gln Ala Gln 

165 170 175 
Tyr Glu Phe Glu Phe Ala Ala Arg Gln Phe met Leu Asn Thr Leu Arg 

180 185 190 
Tyr Val Lys Ala Val Arg Pro Gln His Leu Trp Gly Phe Tyr Leu Phe 

195 200 205 
Pro Asp Cys Tyr Asn His Asp Tyr val Gln Asn Trp Glu Ser Tyr Thr 

210 215 220 
Gly Arg Cys Pro Asp val Glu Val Ala Arg Asn Asp Gln Leu Ala Trp 
225 	 230 235 240 
Leu imp Ala Glu Ser Thr Ala Leu Phe Pro Ser Val Tyr Leu Asp Glu 

245 250 255 
Thr Leu Ala Ser Ser val His Ser Arg Asn Phe val Ser Phe Arg Val 

260 265 270 
Arg Glu Ala Leu Arg Val Ala His Thr His His Ala Asn His Ala Leu 

275 280 285 
Pro val Tyr Val Phe Thr Arg Pro Thr Tyr Thr Arg Gly Leu Thr Gly 

290 295 300 
Leu Ser Gln Val Asp Leu Ile Ser Thr Ile Gly Glu Ser Ala Ala Leu 
305 	 310 315 320 
Gly Ser Ala Gly val Ile Phe Trp Gly Asp Ser Glu Asp Ala Ser Ser 

325 330 335 
Met Glu Thr Cys Gln Tyr Leu Lys Asn Tyr Leu Thr Gln Leu Leu Val 

340 345 350 
Pro Tyr Ile val Asn val Ser Trp Ala Thr Gin Tyr Cys Ser Trp Thr 

355 360 365 
Gln Cys His Gly His Gly Arg Cys val Arg Arg Asn Pro Ser Ala Asn 

370 375 380 
Thr Phe Leu His Leu Asn Ala Ser Ser Phe Arg Leu val Pro Gly His 
385 	 390 395 400 
Thr Pro Ser Glu Pro Gln Leu Arg Pro Glu Gly Gln Leu Ser Glu Ala 

405 410 415 
Asp Leu Asn Tyr Leu Gln Lys His Phe Arg Cys Gln Cys Tyr Leu Gly 

420 425 430 
Trp Gly Gly Glu Gln Cys Gln Arg Asn Tyr Lys Gly Ala Ala Gly Asn 

435 440 445 
Ala Ser Arg Ala Trp Ala Gly Ser His Leu Thr Ser Leu Leu Gly Leu 

450 455 460 
Val Ala Val Ala Leu Thr Trp Thr Leu 
465 	 470 

<210> 19 
<211> 412 
<212> PRT 
<213> Mus musculus 

<220> 
<223> hyalurinidase 3 

<400> 19 
Met Ile Met His Leu Gly Leu Met Met val Val Gly Leu Thr Leu Cys 
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3108SEQPC1 
1 	 5 10 15 

Leu Met His Gly Gln Ala Leu Leu Gln Val Pro Glu His Pro Phe Ser 
20 25 30 

Val Val Trp Asn Val Pro Ser Ala Arg Cys Lys Ala His Phe Gly Val 
35 40 45 

His Leu Pro Leu Asp Ala Leu Gly Ile Val Ala Asn His Gly Gln His 
50 55 60 

Phe His Gly Gln Asn Ile Ser Ile Phe Tyr Lys Asn Gln Phe Gly Leu 
65 	 70 75 80 
Tyr Pro Tyr Phe Gly Pro Arg Gly Thr Ala His Asn Gly Gly Ile Pro 

85 90 95 
Gln Ala Val Ser Leu Asp His His Leu Ala Arg Ala Ala His Gin Ile 

100 105 110 
Leu His Ser Leu Gly Ser Ser Phe Ala Gly Leu Ala Val Leu Asp Trp 

115 120 125 
Glu Glu Trp Tyr Pro Leu Trp Ala Gly Asn Trp Gly Pro His Arg Gln 

130 135 140 
Val Tyr Leu Ala Ala Ser Trp val Trp Thr Gln Gln Met Phe Pro Gly 
145 	 150 155 160 
Leu Asp Pro Gln Glu Gln Leu His Lys Ala His Thr Ser Phe Glu Gin 

165 170 175 
Ala Ala Arg Ala Leu Met Glu Tyr Thr Leu Gln Leu Gly Arg Thr Leu 

180 185 190 
Arg Pro Ser Gly Leu Trp Gly Phe Tyr Arg Tyr Pro Ala Cys Gly Asn 

195 200 205 
Gly Trp His Lys Met Ala Ser Asn Tyr Thr Gly His Cys His Ala Ala 

210 215 220 
Ile Thr Thr Gln Asn Thr Gln Leu Arg Trp Leu Trp Ala Ala Ser Ser 
225 	 230 235 240 
Ala Leu Phe Pro Ser Ile Tyr Leu Pro Pro Arg Leu Pro Leu Ala Tyr 

245 250 255 
Arg Gln Ala Phe Val Arg His Arg Leu Glu Glu Ala Phe Arg Val Ala 

260 265 270 
Leu Leu Glu His Ser His Pro Leu Pro Val Leu Ala Tyr Ser Arg Leu 

275 280 285 
Thr His Arg Ser Ser Gly Arg Phe Leu Ser Leu Asp Asp Leu Met Gln 

290 295 300 
Thr Ile Gly Val Ser Ala Ala Leu Gly Thr Ala Gly Val Val Leu Trp 
305 	 310 315 320 
Gly Asp Leu Ser Phe Ser Ser Ser Glu Glu Lys Cys Trp Arg Leu His 

325 330 335 
Asp Tyr Leu Val Gly Thr Leu Gly Pro Tyr Val Ile Asn Val Thr Lys 

340 345 350 
Ala Asp Met Ala Cys Ser His Gln Arg Cys His Gly His Gly Arg Cys 

355 360 365 
Ala Arg Lys Asp Pro Gly Gln met Glu Ala Phe Leu His Leu Gln Pro 

370 375 380 
Asp Asp Ser Leu Gly Ala Trp Asn Ser Phe Arg Cys His Cys Tyr Ser 
385 	 390 395 400 
Gly Trp Ala Gly Pro Thr Cys Leu Glu Pro Lys Pro 

405 410 

<210> 20 
<211> 435 
<212> PRT 
<213> Sus scrofa 

<220> 
<223> hyalauronidase 

<400> 20 
Met Ala Ala His Leu Leu Pro Ile Cys Thr Leu Phe Leu Asn Leu Leu 
1 	 5 10 15 

Ser Val Ala Gln Gly Ser Arg Asp Pro Val Val Leu Asn Arg Pro Phe 
20 25 30 

Thr Thr Ile Trp Asn Ala Asn Thr Gin Trp Cys Leu Lys Arg His Gly 
35 40 45 

Page 19 



3108SEQPC1 
Val Asp Val Asp val Ser val Phe Glu Val Val Val Asn Pro Gly Gln 

50 55 60 
Thr Phe Arg Gly Pro Asn Met Thr Ile Phe Tyr Ser Ser Gln Leu Gly 
65 	 70 75 80 
Thr Tyr Pro Tyr Tyr Thr Ser Ala Gly Glu Pro Val Phe Gly Gly Leu 

85 90 95 
Pro Gln Asn Ala Ser Leu Asp val His Leu Asn Arg Thr Phe Lys Asp 

100 105 110 
Ile Leu Ala Ala Met Pro Glu Ser Asn Phe Ser Gly Leu Ala val Ile 

115 120 125 
Asp Trp Glu Ala Trp Arg Pro Arg Trp Ala Phe Asn Trp Asp Ala Lys 

130 135 140 
Asp Ile Tyr Arg Gln Arg Ser Arg Ala Leu Val Gln Lys Gln His Pro 
145 	 150 155 160 
Asp Trp Pro Ala Pro Trp Val Glu Ala Ala Ala Gln Asp Gln Phe Gln 

165 170 175 
Glu Ala Ala Gln Thr Trp Met Ala Gly Thr Leu Lys Leu Gly Gln Thr 

180 185 190 
Leu Arg Pro His Gly Leu Trp Gly Phe Tyr Gly Phe Pro Asp Cys Tyr 

195 200 205 
Asn Tyr Asp Phe Gln Ser Ser Asn Tyr Thr Gly Gin Cys Pro Pro Gly 

210 215 220 
Val Ser Ala Gin Asn Asp Gln Leu Gly Trp Leu Trp Gly Gln Ser Arg 
225 	 230 235 240 
Ala Leu Tyr Pro Ser Ile Tyr Leu Pro Ser Ala Leu Glu Gly Thr Asn 

245 250 255 
Lys Thr Gln Leu Tyr val Gln His Arg Val Asn Glu Ala Phe Arg Val 

260 265 270 
Ala Ala Ala Ala Gly Asp Pro Asn Leu Pro Val Leu Pro Tyr Ala Gln 

275 280 285 
Ile Phe His Asp met Thr Asn Arg Leu Leu Ser Arg Glu Glu Leu Glu 

290 295 300 
His Ser Leu Gly Glu Ser Ala Ala Gln Gly Ala Ala Gly Val Val Leu 
305 	 310 315 320 
Trp Val Ser Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ser Ile 

325 330 335 
Lys Glu Tyr val Asp Thr Thr Leu Gly Pro Phe Ile Leu Asn val Thr 

340 345 350 
Ser Gly Ala Leu Leu Cys Ser Gln Ala Val Cys Ser Gly His Gly Arg 

355 360 365 
Cys Val Arg Arg Pro Ser His Thr Glu Ala Leu Pro Ile Leu Asn Pro 

370 375 380 
Ser Ser Phe Ser Ile Lys Pro Thr Pro Gly Gly Gly Pro Leu Thr Leu 
385 	 390 395 400 
Gln Gly Ala Leu Ser Leu Lys Asp Arg val Gln Met Ala Glu Glu Phe 

405 410 415 
Gln Cys Arg Cys Tyr Pro Gly Trp Arg Gly Thr Trp Cys Glu Gln Gin 

420 425 430 
Gly Thr Arg 

435 

<210> 21 
<211> 419 
<212> PRT 
<213> Sus scrofa 

<220> 
<223> hyaluronidase 3 

<400> 21 
Met Thr Met Gln Leu Gly Leu Ala Leu Val Leu Gly val Ala Met Cys 
1 	 5 10 15 

Leu Gly Cys Gly Gln Pro Leu Leu Arg Ala Pro Glu Arg Pro Phe Cys 
20 25 30 

Val Leu Trp Asn val Pro ser Ala Arg Cys Lys Ala Arg Phe Gly Val 
35 40 45 

His Leu Pro Leu Glu Ala Leu Gly Ile Thr Ala Asn His Gly Gln Arg 
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3108SEQPC1 
50 55 60 

Phe His Gly Gln Asn Ile Thr Ile Phe Tyr Lys Ser Gln Leu Gly Leu 
65 	 70 75 80 
Tyr Pro Tyr Phe Gly Pro Arg Gly Thr Ala His Asn Gly Gly Ile Pro 

85 90 95 
Gln Ala Val Ser Leu Asp His His Leu Ala Arg Ala Ala Tyr Gin Ile 

100 105 110 
His Arg Ser Leu Arg Pro Gly Phe Thr Gly Leu Ala Val Leu Asp Trp 

115 120 125 
Glu Glu Trp Cys Pro Leu Trp Ala Gly Asn Trp Gly Arg Arg Gin Ala 

130 135 140 
Tyr Gln Ala Ala Ser Cys Ala Trp Ala Gln Arg Val Tyr Pro Asn Leu 
145 	 150 155 160 
Asp Pro Gln Glu Gln Leu Cys Lys Ala Arg Ala Gly Phe Glu Glu Ala 

165 170 175 
Ala Arg Ala Leu Met Glu Asp Thr Leu Arg Leu Gly Arg Met Leu Arg 

180 185 190 
Pro His Gly Leu Trp Gly Phe Tyr His Tyr Pro Ala Cys Gly Asn Gly 

195 200 205 
Trp His Gly Thr Ala Ser Asn Tyr Thr Gly His Cys His Ala Ala Ala 

210 215 220 
Leu Ala Arg Asn Thr Gin Leu Tyr Trp Len Trp Ala Ala Ser Ser Ala 
225 	 230 235 240 
Leu Phe Pro Ser Ile Tyr Leu Pro Pro Gly Leu Pro Pro Ala Tyr His 

245 250 255 
Gln Ala Phe Val Arg Tyr Arg Leu Gin Gin Ala Phe Arg Val Ala Leu 

260 265 270 
Val Gly His Pro His Pro Leu Pro Val Leu Ala Tyr Ala Arg Leu Thr 

275 280 285 
His Arg Asn Ser Gly Arg Phe Leu Ser Gln Asp Glu Leu Val Gln Thr 

290 295 300 
Ile Gly Val 	Ser Ala Ala Leu Gly Ala Ser Gly Val Val Leu Trp Gly 
305 	 310 315 320 
Asp Len Ser Phe Ser Ser Ser Giu Glu Glu Cys Trp His Leu Arg Gly 

325 330 335 
Tyr Len Val Gly Thr Leu Gly Pro Tyr Val Ile Asn Val Thr Arg Ala 

340 345 350 
Ala Met Ala Cys Ser His Gln Arg Cys His Gly His Gly Arg Cys Ala 

355 360 365 
Trp Gln Asp Pro Gly Gin Leu Lys Val Phe Leu His Leu His Pro Gly 

370 375 380 
Gly Ser Pro Gly Ala Trp Glu Ser Phe Ser Cys Arg Cys Tyr Trp Gly 
385 	 390 395 400 
Trp Ala Gly Pro Thr Cys Gln Gin Pro Arg Pro Glu Leu Giy Pro Gin 

405 410 415 
Giu Ala Thr 

<210> 22 
<211> 449 
<212> PRT 
<213> Rattus norveg cus 

<220> 
<223> hyaluronidase 1 

<400> 22 
Met Lys Pro Phe Ser Pro Glu Val Ser Pro Asp Pro Cys Pro Ala Thr 
1 	 5 10 15 

Ala Ala His Leu Leu Arg Thr Tyr Thr Leu Phe Leu Thr Leu Len Glu 
20 25 30 

Leu Ala Gin Gly Cys Arg Gly Ser Met Val Ser Asn Arg Pro Phe Ile 
35 40 45 

Thr Val Trp Asn Ala Asp Thr His Trp Cys Leu Lys Asp His Gly Val 
50 55 60 

Asp Val Asp Val 	Ser Val Phe Asp val val Ala Asn Lys Glu Gln Asn 
65 	 70 75 80 
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3108SEQPC1 
Phe Gln Gly Pro Asn Met Thr Ile Phe Tyr Arg Glu Glu Leu Gly Thr 

85 90 95 
Tyr Pro Tyr Tyr Thr Pro Thr Gly Glu Pro Val Phe Gly Gly Leu Pro 

100 105 110 
Gin Asn Ala Ser Leu Val Thr His Leu Ala His Ala Phe Gln Asp Ile 

115 120 125 
Lys Ala Ala Met Pro Glu Pro Asp Phe Ser Gly Leu Ala val Ile Asp 

130 	 135 140 
Trp Glu Ala Trp Arg Pro Arg Trp Ala Phe Asn Trp Asp Ser Lys Asp 
145 	 150 155 160 
Ile Tyr Gln Gln Arg Ser met Glu Leu Val Arg Ala Glu His Pro Asp 

165 170 175 
Trp Pro Glu Thr Leu Val Glu Ala Glu Ala Gln Gly Gln Phe Gin Glu 

180 185 190 
Ala Ala Glu Ala Trp Met Ala Gly Thr Leu Gln Leu Gly Gln Val Leu 

195 200 205 
Arg Pro Arg Gly Leu Trp Gly Tyr Tyr Gly Phe Pro Asp Cys Tyr Asn 

210 	 215 220 
Tyr Asp Phe Leu Ser Pro Asn Tyr Thr Gly Gln Cys Ser Leu Ser Ile 
225 	 230 235 240 
His Asp Gln Asn Asp Gln Leu Gly Trp Leu Trp Asn Gln Ser Tyr Ala 

245 250 255 
Leu Tyr Pro ser Ile Tyr Leu Pro Ala Ala Leu Met Gly Thr Gly Lys 

260 265 270 
Ser Gln Met Tyr Val Arg Tyr Arg Val Gln Glu Ala Phe Arg Leu Ala 

275 280 285 
Leu val Ser Arg Asp Pro His Val Pro Ile Met Pro Tyr Val Gin Ile 

290 	 295 300 
Phe Tyr Glu Lys Thr Asp Tyr Leu Leu Pro Leu Glu Glu Leu Glu His 
305 	 310 315 320 
ser Leu Gly Glu Ser Ala Ala Gln Gly Ala Ala Gly Ala Val Leu Trp 

325 330 335 
Ile Ser Ser Glu Lys Thr Ser Thr Lys Glu Ser Cys Gln Ala Ile Lys 

340 345 350 
Ala Tyr Met Asp Ser Thr Leu Gly Pro Phe Ile Leu Asn val Thr Ser 

355 360 365 
Ala Ala Leu Leu Cys Ser Glu Ala Leu Cys Ser Gly Arg Gly Arg Cys 

370 	 375 380 
Val Arg His Pro Ser Tyr Pro Glu Ala Leu Leu Thr Leu Ser Pro Ala 
385 	 390 395 400 
Ser Phe Ser Ile Glu Pro Thr His Asp Gly Arg Pro Leu Ser Leu Lys 

405 410 415 
Gly Thr Leu Ser Leu Lys Asp Arg Ala Gln Met Ala Met Lys Phe Lys 

420 425 430 
Cys Arg Cys Tyr Arg Gly Trp Ser Gly Glu Trp Cys Lys Lys Gln Asp 

435 440 445 
Met 

<210> 23 
<211> 473 
<212> PRT 
<213> Rattus norvegicus 

<220> 
<223> hyaluronidase 2 

<400> 23 
Met Arg Ala Gly Leu Gly Pro Ile Ile Thr Leu Ala Leu Val Leu Glu 
1 	 5 10 15 

val Ala Trp Ala Ser Glu Leu Lys Pro Thr Ala Pro Pro Ile Phe Thr 
20 25 30 

Gly Arg Pro Phe Val Val Ala Trp Asn Val Pro Thr Gln Glu Cys Ala 
35 40 45 

Pro Arg His Lys val Pro Leu Asp Leu Arg Ala Phe Asp Val Glu Ala 
50 	 55 60 

Thr Pro Asn Glu Gly Phe Phe Asn Gin Asn Ile Thr Thr Phe Tyr Tyr 
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31085EQPc1 
65 	 70 75 80 
Asp Arg Leu Gly Leu Tyr Pro Arg Phe Asp Ala Ala Gly Met Ser val 

85 90 95 
His Gly Gly val 	Pro Gin Asn Gly Ser Leu Cys Ala His Leu Pro Met 

100 105 110 
Leu Lys Glu Ala Val Glu Arg Tyr Ile Gln Thr Gln Glu Pro Ala Gly 

115 120 125 
Leu Ala Val Ile Asp Trp Glu Glu Trp Arg Pro Val Trp Val Arg Asn 

130 135 140 
Trp Gln Glu Lys Asp Val Tyr Arg Gin Ser Ser Arg Gln Leu val Ala 
145 	 150 155 160 
Ser Arg His Pro Asp Trp Pro Ser Asp Arg Ile val Lys Gin Ala Gln 

165 170 175 
Tyr Glu Phe Glu Phe Ala Ala Arg Gln Phe Met Leu Asn Thr Leu Arg 

180 185 190 
Tyr val Lys Ala val Arg Pro Gln His Leu Trp Gly Phe Tyr Leu Phe 

195 200 205 
Pro Asp Cys Tyr Asn His Asp Tyr val Gln Asn Trp Asp Ser Tyr Thr 

210 215 220 
Gly Arg Cys Pro Asp val Glu Val Ala Gin Asn Asp Gin Leu Ala Trp 
225 	 230 235 240 
Leu Trp Ala Glu Asn Thr Ala Leu Phe Pro Ser Val Tyr Leu Asp Lys 

245 250 255 
Thr Leu Ala Ser Ser Lys His Ser Arg Asn Phe Val Ser Phe Arg val 

260 265 270 
Gln Glu Ala Leu Arg val Ala His Thr His His Ala Asn His Ala Leu 

275 280 285 
Pro Val Tyr Val 	Phe Thr Arg Pro Thr Tyr Thr Arg Arg Leu Thr Giu 

290 295 300 
Leu Asn Gln Met Asp Leu Ile Ser Thr Ile Gly Glu Ser Ala Ala Leu 
305 	 310 315 320 
Gly Ser Ala Gly Val 	Ile Phe Trp Gly Asp Ser Val Tyr Ala Ser Ser 

325 330 335 
Met Glu Asn Cys Gln Asn Leu Lys Lys Tyr Leu Thr Gln Thr Leu Val 

340 345 350 
Pro Tyr Ile val Asn val Ser Trp Ala Thr Gln Tyr Cys Ser Trp Thr 

355 360 365 
Gin Cys His Gly His Gly Arg Cys Val Arg Arg Asn Pro Ser Ala Ser 

370 375 380 
Thr Phe Leu His Leu Ser Pro Ser Ser Phe Arg Leu Val Pro Gly Arg 
385 	 390 395 400 
Thr Pro Ser Glu Pro Gln Leu Arg Pro Glu Gly Glu Leu Ser Glu Asp 

405 410 415 
Asp Leu Ser Tyr Leu Gin Met His Phe Arg Cys His Cys Tyr Leu Gly 

420 425 430 
Trp Gly Gly Glu Gin Cys Gln Trp Asn His Lys Arg Ala Ala Gly Asp 

435 440 445 
Ala Ser Arg Ala Trp Ala Gly Ala His Leu Ala Ser Leu Leu Gly Leu 

450 455 460 
Val Ala Met Thr Leu Thr Trp Thr Leu 
465 	 470 

<210> 24 
<211> 412 
<212> PRT 
<213> Rattus norvegicus 

<220> 
<223> hyaluronidase 3 

<400> 24 
Met Ile Thr Gin Leu Gly Leu Thr Leu Val Val Gly Leu Thr Leu Cys 
1 	 5 10 15 

Leu val 	His val Gin Ala Leu Leu Gln Val Pro Glu Phe Pro Phe Ser 
20 25 30 

val 	Leu Trp Asn Val Pro Ser Ala Arg Cys Lys Thr Arg Phe Gly Val 
35 40 45 
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3108SEQPC1 
His Leu Pro Leu Asp Ala Leu Gly Ile Ile Ala Asn His Gly Gln Arg 

50 	 55 60 
Phe His Gly Gln Asn Ile Thr Ile Phe Tyr Lys Asn Gln Phe Gly Leu 
65 	 70 75 80 
Tyr Pro Tyr Phe Gly Pro Arg Gly Thr Ala His Asn Gly Gly Ile Pro 

85 90 95 
Gln Ala Val Ser Leu Asp His His Leu Ala Gln Ala Ala His Gin Ile 

100 105 110 
Leu His Asn Leu Gly Ser Ser Phe Ala Gly Leu Ala val Leu Asp Trp 

115 120 125 
Glu Glu Trp Tyr Pro Leu Trp Ala Gly Asn Trp Gly Thr His Arg Gln 

130 	 135 140 
Val Tyr Gln Ala Ala Ser Trp Ala Trp Ala Gln Gln Met Phe Pro Asp 
145 	 150 155 160 
Leu Asn Pro Gln Glu Gln Leu His Lys Ala Gln Thr Gly Phe Glu Gln 

165 170 175 
Ala Ala Arg Ala Leu Met Glu His Thr Leu Arg Leu Gly Gln Met Leu 

180 185 190 
Arg Pro His Gly Leu Trp Gly Phe Tyr Arg Tyr Pro Val Cys Gly Asn 

195 200 205 
Gly Trp His Asn Met Ala Ser Asn Tyr Thr Gly His Cys His Pro Ala 

210 	 215 220 
Ile Ile Thr Arg Asn Thr Gln Leu Arg Trp Leu Trp Ala Ala Ser Ser 
225 	 230 235 240 
Ala Leu Phe Pro Ser Ile Tyr Leu Pro Pro Arg Leu Pro Pro Ala Tyr 

245 250 255 
HiS Gln Thr Phe val Arg His Arg Leu Glu Glu Ala Phe Arg Val Ala 

260 265 270 
Leu Thr Gly His Ala His Pro Leu Pro Val Leu Ala Tyr Val Arg Leu 

275 280 285 
Thr His Arg Ser Ser Gly Arg Phe Leu Ser Leu Asp Asp Leu Met Gln 

290 	 295 300 
Thr Ile Gly val Ser Ala Ala Leu Gly Ala Ala Gly val Val Leu Trp 
305 	 310 315 320 
Gly Asp Leu Ser Val Ser Ser Ser Glu Glu Glu Cys Trp Arg Leu His 

325 330 335 
Asp Tyr Leu Val Gly Thr Lea Gly Pro Tyr Val Ile ASA Val Thr Lys 

340 345 350 
Ala Ala Thr Ala Cys Ser His Gln Arg Cys His Gly His Gly Arg Cys 

355 360 365 
Ser Trp Lys Asp Pro Gly Gln Met Glu Ala Phe Leu His Leu Gln Pro 

370 	 375 380 
Asp Asp Asn Leu Gly Ala Trp Lys Ser Phe Arg Cys Arg Cys Tyr Leu 
385 	 390 395 400 
Gly Trp Ser Gly Pro Thr Cys Leu Glu Pro Lys Pro 

405 410 

<210> 25 
<211> 545 
<212> PRT 
<213> oryctolagus cuniculus 

<220> 
<223> Precursor rabbit PH2O 

<400> 25 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Gly Ser Ala Val Glu 
1 	 5 10 15 

Leu Ser Gly val Phe Gin Ile Val Phe Ile Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Ala Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Thr Glu Phe Cys Leu Gly Lys Ser 
50 	 55 60 

Gly Glu Pro Leu ASp met Ser Leu Phe Ser Leu Phe Gly Ser Pro Arg 
65 	 70 75 80 
Lys Asn Lys Thr Gly Gln Gly Ile Thr Ile Phe Tyr val Asp Arg Leu 
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3108SEQPC1 
85 90 95 

Gly Tyr Tyr Pro Tyr Ile Asp Pro His Thr Gly Ala Ile Val His Gly 
100 105 110 

Arg Ile Pro Gin Leu Gly Pro Leu Gln Gin His Len Thr Lys Len Arg 
115 120 125 

Gin Glu Ile Leu Tyr Tyr Met Pro Lys Asp Asn Val Gly Leu Ala val 
130 	 135 140 

Ile Asp Trp Gln Gln Trp Leu Pro Thr Trp Leu Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Ile Tyr Arg Ile Lys Ser Ile Glu Leu Val Lys Ser Gln His 

165 170 175 
Pro Gln Tyr Asn His Ser Tyr Ala Thr Gln Lys Ala Lys Arg Asp Phe 

180 185 190 
Gin Lys Ala Gly Lys Asp Phe Met Gln Glu Thr Leu Lys Len Gly Arg 

195 200 205 
Len Len Arg Pro Asn His Leu Trp Gly Tyr Tyr Len Phe Pro Asp Cys 

210 	 215 220 
Tyr Asn His His Tyr Asp Lys Pro Asn Leu Tyr Lys Gly Ser Cys Phe 
225 	 230 235 240 
Asp Ile Glu Lys Lys Arg Asn Asp Asp Leu Ser Trp Len Trp Lys Glu 

245 250 255 
Ser Thr Ala Leu Phe Pro Ser Val Tyr Len Thr Ser Arg Ala Arg Ser 

260 265 270 
Ala Thr Ala Leu Ser Lys Len Tyr Val Val Arg Asn Arg Val His Glu 

275 280 285 
Ala Ile Arg val Ser Lys Ile Pro Asp Asp Lys Ser Pro Len Pro Asn 

290 	 295 300 
Phe Val Tyr Thr Arg Leu Val Phe Thr Asp Gln Ile Phe Gln Phe Leu 
305 	 310 315 320 
Ser His His Asp Len Val Tyr Thr Ile Gly Glu Ile Val Ala Leu Gly 

325 330 335 
Ala Ser Gly Ile Val Val Trp Gly Ser Gln Ser Leu Ala Arg Ser Met 

340 345 350 
Lys Ser Cys Len His Leu Asp Asn Tyr Met Lys Thr Ile Leu Asn Pro 

355 360 365 
Tyr Leu Ile Asn Val Thr Leu Ala Ala Lys Met Cys Asn Gln Val Len 

370 	 375 380 
Cys Gln Glu Gln Gly Val 	Cys Thr Arg Lys Asn Trp Asn Pro Asn Asp 
385 	 390 395 400 
Tyr Leu His Leu Asn Pro Gly Asn Phe Ala Ile Gln Len Gly Ser Asn 

405 410 415 
Gly Thr Tyr Lys Val Asp Gly Lys Pro Thr Len Thr Asp Leu Glu Gin 

420 425 430 
Phe Ser Lys Asn Phe Gln Cys Ser Cys Tyr Thr Asn Len Asn Cys Lys 

435 440 445 
Glu Arg Thr Asp Met Asn Asn Val Arg Thr Val Asn Val Cys Ala Val 

450 	 455 460 
Glu Asn Val Cys Ile Asp Thr Asn Val Gly Pro Gin Ala Val Thr Tyr 
465 	 470 475 480 
Ala Pro Lys Gin Lys Lys Asp Val Ala His Ile Leu Ser Asn Thr Thr 

485 490 495 
Ser Ile Asn Ser Ser Thr Thr Met Ser Len Pro Phe Pro Arg Lys His 

500 505 510 
val 	Ser Gly Cys Leu Leu Val Leu Cys Met Tyr Ser Gln Tyr Len Asn 

515 520 525 
Ile Cys Tyr Arg Leu Val Ala Ile Gly Ile Gln His Gly Tyr Tyr Len 

530 	 535 540 
Lys 
545 

<210> 26 
<211> 476 
<212> PRT 
<213> Ovis aries 

<220> 
<223> hyaluronidase 2 
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3108SEQPC1 

<400> 26 
Met Trp Thr Gly Leu Gly Pro Ala val Thr Leu Ala Leu val Leu val 
1 5 10 15 

val Ala Trp Ala Thr Glu Leu Lys Pro Thr Ala Pro Pro Ile Phe Thr 
20 25 30 

Gly Arg Pro Phe Val Val Ala Trp Asp Val Pro Thr Gln Asp Cys Gly 
35 40 45 

Pro Arg His Lys Met Pro Leu Asp Pro Lys Asp met Lys Ala Phe Asp 
50 55 60 

val Gln Ala Ser Pro Asn Glu Gly Phe val Asn Gln Asn Ile Thr Ile 
65 70 75 80 
Phe Tyr Arg Asp Arg Leu Gly Met Tyr Pro His Phe Asn Ser Val Gly 

85 90 95 
Arg Ser Val His Gly Gly Val Pro Gln Asn Gly Ser Leu Trp val His 

100 105 110 
Leu Glu Met Leu Lys Gly His val Glu His Tyr Ile Arg Thr Gln Glu 

115 120 125 
Pro Ala Gly Leu Ala Val Ile Asp Trp Glu Asp Trp Arg Pro Val Trp 

130 135 140 
Val Arg Asn Trp Gln Asp Lys Asp val Tyr Arg Arg Leu Ser Arg Gln 
145 150 155 160 
Leu val Ala Ser His His Pro Asp Trp Pro Pro Glu Arg Ile Val Lys 

165 170 175 
Glu Ala Gln Tyr Glu Phe Glu Phe Ala Ala Arg Gln Phe Met Leu Glu 

180 185 190 
Thr Leu Arg Phe Val Lys Ala Phe Arg Pro Arg His Leu Trp Gly Phe 

195 200 205 
Tyr Leu Phe Pro Asp Cys Tyr Asn His Asp Tyr Val Gln Asn Trp Glu 

210 215 220 
Thr Tyr Thr Gly Arg Cys Pro Asp Val Glu Val Ser Arg Asn Asp Gln 
225 230 235 240 
Leu Ser Trp Leu Trp Ala Glu Ser Thr Ala Leu Phe Pro Ser val Tyr 

245 250 255 
Leu Glu Glu Thr Leu Ala ser Ser Thr His Gly Arg Asn Phe Val Ser 

260 265 270 
Phe Arg Val Gln Glu Ala Leu Arg Val Ala Asp Val His His Ala Asn 

275 280 285 
His Ala Leu Pro val Tyr val Phe Thr Arg Pro Thr Tyr Ser Arg Gly 

290 295 300 
Leu Thr Gly Leu Ser Glu Met Asp Leu Ile Ser Thr Ile Gly Glu Ser 
305 310 315 320 
Ala Ala Leu Gly Ala Ala Gly Val Ile Leu Trp Gly Asp Ala Gly Phe 

325 330 335 
Thr Thr Ser Asn Glu Thr Cys Arg Arg Leu Lys Asp Tyr Leu Thr Arg 

340 345 350 
Ser Leu Val Pro Tyr Val Val Asn Val Ser Trp Ala Ala Gln Tyr Cys 

355 360 365 
Ser Trp Ala Gln Cys His Gly His Gly Arg Cys val Arg Arg Asp Pro 

370 375 380 
Asn Ala His Thr Phe Leu His Leu Ser Ala Ser Ser Phe Arg Leu Val 
385 390 395 400 
Pro Ser His Ala Pro Asp Glu Pro Arg Leu Arg Pro Glu Gly Glu Leu 

405 410 415 
ser Trp Ala Asp Arg Asn His Leu Gln Thr His Phe Arg Cys Gln Cys 

420 425 430 
Tyr Leu Gly Trp Gly Gly Glu Gln Cys Gln Trp Asp Arg Arg Arg Ala 

435 440 445 
Ala Gly Gly Ala Ser Gly Ala Trp Ala Gly Ser His Leu Thr Gly Leu 

450 455 460 
Leu Ala val Ala val Leu Ala Phe Thr Trp Thr Ser 
465 470 475 

<210> 27 
<211> 114 
<212> PRT 
<213> Ovis aries 
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3108SEQPC1 

<220> 
<223> PH2O partial sequence 

<400> 27 
Le
1
u Tyr Val Arg Arg val Arg Glu Ala Ile Arg Leu Ser Ile Asn 

0 15 
Lys 

Ala Ser val Glu Ser Pro Leu Pro Val Phe Val Tyr His Arg Pro val 
20 25 30 

Phe Thr Asp Gly Ser Ser Thr Tyr Leu Ser Gln Gly Asp Leu Val Asn 
35 40 45 

Ser Val Gly Glu Ile val Ala Leu Gly Ala Ser Gly Ile Ile Met Trp 
50 55 60 

Gly Ser Leu Asn Leu Ser Leu Thr Met Gln Ser Cys Met Asn Leu Gly 
65 70 75 80 
Asn Tyr Leu Asn Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

85 90 95 
Ala Ala Lys Met Cys Ser Gin val Leu Cys Gln Glu Gln Gly Val Cys 

100 105 110 
Ile Arg 

<210> 28 
<211> 414 
<212> PRT 
<213> Pongo pygmaeus 

<220> 
<223> hyaluronidase 3 

<400> 28 
Met Thr Thr Arg Leu Gly Pro Ala Leu Val Leu Gly Val Ala Leu Cys 
1 5 10 15 

Leu Gly Cys Gly Gln Pro Leu Pro Gln Val Pro Glu Arg Pro Phe Ser 
20 25 30 

Val Leu Trp Asn Val Pro Ser Ala His Cys Lys Ser Arg Phe Gly Val 
35 40 45 

His Leu Pro Leu Asn Ala Leu Gly Ile Ile Ala Asn Arg Gly Gln His 
50 55 60 

Phe His Gly Gin Asn Met Thr Ile Phe Tyr Lys Asn Gln Leu Gly Leu 
65 70 75 80 
Tyr Pro Tyr Phe Gly Pro Lys Gly Thr Ala His Asn Gly Gly Ile Pro 

85 90 95 
Gln Ala Leu Pro Leu Asp Arg His Leu Ala Leu Ala Ala Tyr Gln Ile 

100 105 110 
His His Ser Leu Arg Pro Gly Phe Ala Gly Pro Ala Val Leu Asp Trp 

115 120 125 
Glu Glu Trp Cys Pro Leu Trp Ala Gly Asn Trp Gly Arg Arg Arg Ala 

130 135 140 
Tyr Gin Ala Ala Ser Trp Ala Trp Ala Gln Gln Val Phe Pro Asp Leu 
145 150 155 160 
Asp Pro Gln Glu Gln Leu Tyr Lys Ala Tyr Thr Gly Phe Glu Gin Ala 

165 170 175 
Ala Arg Ala Leu Met Glu Asp Thr Leu Arg Val Ala Gln Ala Leu Arg 

180 185 190 
Pro His Gly Leu Trp Gly Phe Tyr His Tyr Pro Ala Cys Gly Asn Gly 

195 200 205 
Trp His Ser Met Ala Ser Asn Tyr Thr Gly Arg Cys His Ala Ala Thr 

210 215 220 
Leu Ala Arg Asn Thr Gln Leu His Trp Leu Trp Ala Ala Ser Ser Ala 
225 230 235 240 
Leu Phe Pro Ser Ile Tyr Leu Pro Pro Arg Leu Pro Pro Ala His His 

245 250 255 
Gln Ala Phe val Arg His Arg Leu Glu Glu Ala Phe Arg Val Ala Leu 

260 265 270 
Val Gly His Leu Pro Val Leu Ala Tyr Val Arg Leu Thr His Arg Arg 

275 280 285 
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Ser Gly Arg Phe Leu Ser Gln Asp Asp Leu val Gln Thr Ile Gly val 

290 295 300 
Ser Ala Ala Leu Gly Ala Ala Gly Val val Leu Trp Gly Asp Leu Ser 
305 	 310 315 320 
Leu Ser Ser Ser Glu Glu Glu Cys Trp His Leu His Asp Tyr Leu val 

325 330 335 
Asp Thr Leu Gly Pro Tyr Gly Ile Asn Val Thr Arg Ala Ala met Ala 

340 345 350 
Cys Ser His Gin Arg Cys His Gly His Gly Arg Cys Ala Arg Arg Asp 

355 360 365 
Pro Gly Gln Met Glu Ala Phe Leu His Leu Trp Pro Asp Gly Ser Leu 

370 375 380 
Gly Asp Trp Lys Ser Phe Ser Cys His Cys Tyr Trp Gly Trp Ala Gly 
385 	 390 395 400 
Pro Thr Cys Gln Glu Pro Arg Leu Gly Pro Lys Glu Ala Val 

405 410 

<210> 29 
<211> 510 
<212> PRT 
<213> Macaca fascicularis 

<220> 
<223> Precursor Cynomolgus monkey PH2O 

<400> 29 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly val Ser Gin Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Ile Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asn Glu Pro Leu Asp Met Ser Leu Phe Thr Leu Met Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Val Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Leu Thr Thr Gly val Thr Val His Gly 

100 105 110 
Gly Ile Pro Gln Lys Val Ser Leu Gln Asp His Leu Asp Lys Ser Lys 

115 120 125 
Gln Asp Ile Leu Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Pro Gln Ala Thr Asp Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Met Leu Glu Thr Ile Lys Leu Gly Arg 

195 200 205 
Ser Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Arg Lys PrO Gly Tyr Asn Gly Ser Cys Phe Asp 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Val Val 

260 265 270 
Val Ala Thr Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Asn Pro Leu Pro val Phe val Tyr Ala 

290 295 300 
Arg Leu val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Arg Glu Glu 
305 	 310 315 320 
Leu Val Ser Thr Leu Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 
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325 330 335 

val Ile Trp Gly Ser Leu Ser Ile Thr Arg Ser Met Lys Ser Cys Leu 
340 345 350 

Leu Leu Asp Thr Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 
355 360 365 

Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gin Glu Gln 
370 375 380 

Gly Val Cys Ile Arg Lys Asp Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Asp Ile Arg Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val His Gly Lys Pro Thr Val Glu Asp Leu Glu Glu Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Thr Asn Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Ser Leu Lys Pro Pro Val Glu Thr Glu Gly Ser Pro Pro 
465 	 470 475 480 
Ile Phe Tyr Asn Thr Ser Ser Ser Thr Val Ser Thr Thr met Phe Ile 

485 490 495 
Val Asn Ile Leu Phe Leu Ile Ile Ser Ser Val Ala Ser Leu 

500 505 510 

<210> 30 
<211> 529 
<212> PRT 
<213> Cavia porcellus 

<220> 
<223> Precursor guinea pig PH2O 

<400> 30 
Met Gly Ala Phe Thr Phe Lys His Ser Phe Phe Gly Ser Phe Val Glu 
1 	 5 10 15 

Cys Ser Gly val Leu Gln Thr Val Phe Ile Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Ala Asp Lys Arg Ala Pro Pro Leu Ile Pro Asn val Pro Leu 
35 40 45 

Leu Trp Val Trp Asn Ala Pro Thr Glu Phe Cys Ile Gly Gly Thr Asn 
50 55 60 

Gln Pro Leu Asp Met Ser Phe Phe Ser Ile Val Gly Thr Pro Arg Lys 
65 	 70 75 80 
Asn Ile Thr Gly Gln Ser Ile Thr Leu Tyr Tyr val Asp Arg Leu Gly 

85 90 95 
Tyr Tyr Pro Tyr Ile Asp Pro His Thr Gly Ala Ile Val His Gly Gly 

100 105 110 
Leu Pro Gin Leu Met Asn Leu Gln Gln His Leu Arg Lys Ser Arg Gln 

115 120 125 
Asp Ile Leu Phe Tyr Met Pro Thr Asp Ser Val Gly Leu Ala Val Ile 

130 135 140 
Asp Trp Glu Glu Trp Arg Pro Thr Trp Thr Arg Asn Trp Arg Pro Lys 
145 	 150 155 160 
Asp Ile Tyr Arg Asn Lys Ser Ile Glu Leu val Lys Ser Gln His Pro 

165 170 175 
Gln Tyr Asn His Ser Tyr Ala Val Ala Val Ala Lys Arg Asp Phe Glu 

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

195 200 205 
Leu Arg Pro Ser Ser Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr 

210 215 220 
Asn Thr His Phe Thr Lys PrO Asn Tyr Asp Gly His Cys Pro Pro Ile 
225 	 230 235 240 
Glu Leu Gln Arg Asn Asn Asp Leu Gln Trp Leu Trp Asn Asp Ser Thr 

245 250 255 
Ala Leu Tyr Pro Ser Val Tyr Leu Thr Ser Arg Val Arg Ser Ser Gln 

260 265 270 
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Asn Gly Ala Leu Tyr Val Arg Asn Arg val His Glu Ser Ile Arg Val 

275 280 285 
Ser Lys Leu met Asp Asp Lys Asn Pro Leu Pro Ile Tyr val Tyr Ile 

290 295 300 
Arg Leu Val Phe Thr Asp Gln Thr Thr Thr Phe Leu Glu Leu Asp Asp 
305 	 310 315 320 
Leu val His Ser Val Gly Glu Ile val Pro Leu Gly Val Ser Gly Ile 

325 330 335 
Ile Ile Trp Gly Ser Leu Ser Leu Thr Arg Ser Leu Val Ser Cys Ile 

340 345 350 
Gly Leu Glu Asn Tyr Met Lys Gly Thr Leu Leu Pro Tyr Leu Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Gly Gln Val Leu Cys Lys Asn Gln 

370 375 380 
Gly Ile Cys Thr Arg Lys Asp Trp Asn Thr Asn Thr Tyr Leu His Leu 
385 	 390 395 400 
Asn Ala Thr Asn Phe Asp Ile Glu Leu Gln Gln Asn Gly Lys Phe Val 

405 410 415 
Val His Gly Lys Pro Ser Leu Glu Asp Leu Gln Glu Phe Ser Lys Asn 

420 425 430 
Phe His Cys Ser Cys Tyr Thr ASn val Ala Cys Lys Asp Arg Leu Asp 

435 440 445 
Val His Asn Val Arg Ser Val Asn Val Cys Thr Ala Asn Asn Ile Cys 

450 455 460 
Ile Asp Ala Val Leu Asn Phe Pro Ser Leu Asp Asp Asp Asp Glu Pro 
465 	 470 475 480 
Pro Ile Thr Asp Asp Thr Ser Gln Asn Gln Asp Ser Ile Ser Asp Ile 

485 490 495 
Thr Ser Ser Ala Pro Pro Ser Ser His Ile Leu Pro Lys Asp Leu Ser 

500 505 510 
Trp Cys Leu Phe Leu Leu Ser Ile Phe Ser Gin His Trp Lys Tyr Leu 

515 520 525 
Leu 

<210> 31 
<211> 512 
<212> PRT 
<213> Rattus norvegicus 

<220> 
<223> Precursor rat PH2O 

<400> 31 
Met Gly Glu Leu Gin Phe Lys Trp Leu Phe Trp Arg Ser Phe Ala Glu 
1 	 5 10 15 

Ser Gly Gly Thr Phe Gln Thr Val Leu Ile Phe Leu Phe Ile Pro Tyr 
20 25 30 

Ser Leu Thr val Asp Tyr Arg Ala Thr Pro Val Leu Ser Asp Thr Thr 
35 40 45 

Phe Val Trp Val Trp Asn Val Pro Thr Glu Ala Cys val Glu Asn val 
50 55 60 

Thr Glu Pro Ile Asp Leu Ser Phe Phe Ser Leu Ile Gly Ser Pro Arg 
65 	 70 75 80 
Lys Thr Ala Ile Gly Gln Pro val Thr Leu Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Asn Tyr Pro His Ile Asp Ala Gln Gln Thr Glu His His Gly Gly 

100 105 110 
Ile Pro Gln Lys Gly Asp Leu Thr Thr His Leu Val Lys Ala Lys Glu 

115 120 125 
Asp val Glu Arg Tyr Ile Pro Thr Asp Lys Leu Gly Leu Ala Ile Ile 

130 135 140 
Asp Trp Glu Glu Trp Arg Pro Thr Trp Met Arg Asn Trp Thr Pro Lys 
145 	 150 155 160 
Asp Ile Tyr Arg Asn Lys Ser Ile Glu Leu Val Gln Ala Ala Asp Pro 

165 170 175 
Ala Ile Asn Ile Thr Glu Ala Thr Val Arg Ala Lys Ala Gln Phe Glu 
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180 185 190 

Gly Ala Ala Lys Glu Phe Met Glu Gly Thr Leu Lys Leu Gly Lys His 
195 200 205 

Ile Arg Pro Lys His Leu Trp Gly Phe Tyr Leu Phe Pro Asp Cys Tyr 
210 215 220 

Asn Asn Lys Phe Gln val Asp Asn Tyr Asp Gly Gln Cys Pro Asp Val 
225 	 230 235 240 
Glu Lys Lys Arg Asn Asp Asp Leu Asp Trp Leu Trp Lys Glu Ser Thr 

245 250 255 
Gly Leu Tyr Pro Ser Val Tyr Leu Lys Lys Asp Leu Lys Ser Ser Arg 

260 265 270 
Lys Ala Thr Leu Tyr val Arg Tyr Arg val Leu Glu Ser Ile Arg Val 

275 280 285 
ser Lys Val Ser Asp Glu Ser Asn Pro Val Pro Ile Phe val Tyr Ile 

290 295 300 
Arg Leu Val Phe Thr Asp His val Ser Glu Tyr Leu Leu Giu Asp Asp 
305 	 310 315 320 
Leu val Asn Thr Ile Gly Glu Ile val Ala Gin Gly Thr Ser Gly Ile 

325 330 335 
Ile Ile Trp Asp Ala Met Ser Leu Ala Gin Arg Ser Ala Gly Cys Pro 

340 345 350 
Ile Leu Arg Gln Tyr Met Lys Thr Thr Leu Asn Pro Tyr Ile Val Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gln Thr Leu Cys Lys Glu Lys 

370 375 380 
Gly Met Cys Ser Arg Lys Thr Glu Ser Ser Asp Ala Tyr Leu His Leu 
385 	 390 395 400 
Asp Pro Ser Ser Phe Ser Ile Asn Val Thr Giu Ala Gly Lys Tyr Glu 

405 410 415 
val 	Leu Gly Lys Pro Glu val Lys Asp Leu Glu Tyr Phe Ser Glu His 

420 425 430 
Phe Lys Cys Ser Cys Phe Ser Lys Met Thr Cys Glu Glu Thr Ser Asp 

435 440 445 
Met Arg Ser Ile Gln Asp Val Asn val Cys Met Gly Asp Asn Val Cys 

450 455 460 
Ile Lys Ala Thr Leu Gly Pro Asn Ser Ala Phe His Leu Leu Pro Gly 
465 	 470 475 480 
Lys Gly Leu Leu Leu Met Thr Thr Leu Ala His Ile Leu His His Leu 

485 490 495 
Pro His Asp Ile Phe val Phe Pro Trp Lys Met Leu Val Ser Thr Pro 

500 505 510 

<210> 32 
<211> 512 
<212> PRT 
<213> Mus musculus 

<220> 
<223> Precursor mouse PH2O 

<400> 32 
met Gly Glu Leu Arg Phe Lys His Leu Phe Trp Gly Ser Phe Val Glu 
1 	 5 10 15 

Ser Gly Gly Thr Phe Gln Thr Val Leu Ile Phe Leu Leu Ile Pro Cys 
20 25 30 

Ser Leu Thr val Asp Tyr Arg Ala Ala Pro Ile Leu Ser Asn Thr Thr 
35 40 45 

Phe Leu Trp Ile Trp Asn val Pro Thr Glu Arg Cys Val Gly Asn Val 
50 55 60 

Asn Asp Pro Ile Asp Leu Ser Phe. Phe Ser Leu Ile Gly Ser Pro Arg 
65 	 70 75 80 
Lys Thr Ala Thr Gly Gin Pro val Thr Leu Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Leu Tyr Pro His Ile Asp Ala Asn Gin Ala Glu His Tyr Gly Gly 

100 105 110 
Ile Pro Gln Arg Gly Asp Tyr Gin Ala His Leu Arg Lys Ala Lys Thr 

115 120 125 
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Asp Ile Glu His Tyr Ile Pro Asp Asp Lys Leu Gly Leu Ala Ile Ile 

130 	 135 140 
Asp Trp Glu Glu Trp Arg Pro Thr Trp Leu Arg Asn Trp Lys Pro Lys 
145 	 150 155 160 
Asp Asn Tyr Arg Asn Lys Ser Ile Glu Leu Val Gln Ser Thr Asn Pro 

165 170 175 
Gly Leu Ser Ile Thr Glu Ala Thr Gln Lys Ala Ile Gln Gln Phe Glu 

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

195 	 200 205 
Leu Arg Pro Asn Gln Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr 

210 	 215 220 
Asn Asn Lys Phe Gln Asp Pro Lys Tyr Asp Gly Gln Cys Pro Ala Val 
225 	 230 235 240 
Glu Lys Lys Arg Asn Asp Asn Leu Lys Trp Leu Trp Lys Ala Ser Thr 

245 250 255 
Gly Leu Tyr Pro Ser val Tyr Leu Lys Lys Asp Leu Lys Ser Asn Arg 

260 265 270 
Gln Ala Thr Leu Tyr Val Arg Tyr Arg Val Val Glu Ala Ile Arg Val 

275 	 280 285 
Ser Lys Val Gly Asn Ala Ser Asp Pro val Pro Ile Phe val Tyr Ile 

290 	 295 300 
Arg Leu Val Phe Thr Asp Arg Thr Ser Glu Tyr Leu Leu Glu Asp Asp 
305 	 310 315 320 
Leu Val Asn Thr Ile Gly Glu Ile Val Ala Leu Gly Thr Ser Gly Ile 

325 330 335 
Ile Ile Trp Asp Ala Met Ser Leu Ala Gln Arg Ala Ala Gly Cys Pro 

340 345 350 
Ile Leu His Lys Tyr Met Gln Thr Thr Leu Asn Pro Tyr Ile Val Asn 

355 	 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gln Thr Leu Cys Asn Glu Lys 

370 	 375 380 
Gly Met Cys Ser Arg Arg Lys Glu Ser Ser Asp val ryr Leu His Leu 
385 	 390 395 400 
Asn Pro Ser His Phe Asp Ile Met Leu Thr Glu Thr Gly Lys Tyr Glu 

405 410 415 
val Leu Gly Asn Pro Arg Val Gly Asp Leu Glu Tyr Phe Ser Glu His 

420 425 430 
Phe Lys Cys Ser Cys Phe Ser Arg Met Thr Cys Lys Glu Thr Ser Asp 

435 	 440 445 
Val Lys Asn Val Gln Asp Val Asn Val Cys Val Gly Asp Asn Val Cys 

450 	 455 460 
Ile Lys Ala Lys Val Glu Pro Asn Pro Ala Phe Tyr Leu Leu Pro Gly 
465 	 470 475 480 
Lys Ser Leu Leu Phe Met Thr Thr Leu Gly His Val Leu Tyr His Leu 

485 490 495 
Pro Gln Asp Ile Phe Val Phe Pro Arg Lys Thr Leu Val Ser Thr Pro 

500 505 510 

<210> 33 
<211> 807 
<212> PRT 
<213> Staphylococcus aureus 

<220> 
<223> hyaluronidase 

<400> 33 
Met Thr Tyr Arg Ile Lys Lys Trp Gln Lys Leu Ser Thr Ile Thr Leu 
1 	 5 10 15 

Leu Met Ala Gly Val Ile Thr Leu Asn Gly Gly Glu Phe Arg Ser val 
20 25 30 

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

Tyr Glu Lys Leu Arg Asn Thr Trp Leu Asp Val Asn Tyr Gly Tyr Asp 
50 	 55 60 

Lys Tyr Asp Glu Asn Asn Pro Asp Met Lys Lys Lys Phe Asp Ala Thr 
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65 70 75 80 
Glu Lys Glu Ala Thr Asn Leu Leu Lys Glu Met Lys Thr Glu Ser Gly 

85 90 95 
Arg Lys Tyr Leu Trp Ser Gly Ala Glu Thr Leu Glu Thr Asn Ser Ser 

100 105 110 
His met Thr Arg Thr Tyr Arg Asn Ile Glu Lys Ile Ala Glu Ala Met 

115 120 125 
Arg Asn Pro Lys Thr Thr Leu Asn Thr Asp Glu Asn Lys Lys Lys val 

130 135 140 
Lys Asp Ala Leu Glu Trp Leu His Lys Asn Ala Tyr Gly Lys Glu Pro 
145 150 155 160 
Asp Lys Lys Val Lys Glu Leu Ser Glu Asn Phe Thr Lys Thr Thr Gly 

165 170 175 
Lys Asn Thr Asn Leu Asn Trp Trp Asp Tyr Glu Ile Gly Thr Pro Lys 

180 185 190 
Ser Leu Thr Asn Thr Leu Ile Leu Leu Asn Asp Gin Phe Ser Asn Glu 

195 200 205 
Glu Lys Lys Lys Phe Thr Ala Pro Ile Lys Thr Phe Ala Pro Asp Ser 

210 215 220 
Asp Lys Ile Leu Ser Ser Val Gly Lys Ala Glu Leu Ala Lys Gly Gly 
225 230 235 240 
Asn Leu Val Asp Ile Ser Lys Val Lys Leu Leu Glu Cys Ile Ile Glu 

245 250 255 
Glu Asp Lys Asp Met Met Lys Lys Ser Ile Asp Ser Phe Asn Lys Val 

260 265 270 
Phe Thr Tyr Val Gln Asp Ser Ala Thr Gly Lys Glu Arg Asn Gly Phe 

275 280 285 
Tyr Lys Asp Gly Ser Tyr Ile Asp His Gln Asp Val Pro Tyr Thr Gly 

290 295 300 
Ala Tyr Gly val val Leu Leu Glu Gly Ile Ser Gin Met Met Pro met 
305 310 315 320 
Ile Lys Glu Thr Pro Phe Asn Asp Lys Thr Gln Asn Asp Thr Thr Leu 

325 330 335 
Lys Ser Trp Ile Asp Asp Gly Phe Met Pro Leu Ile Tyr Lys Gly Glu 

340 345 350 
Met Met Asp Leu ser Arg Gly Arg Ala Ile Ser Arg Glu Asn Glu Thr 

355 360 365 
Ser His Ser Ala Ser Ala Thr val Met Lys Ser Leu Leu Arg Leu ser 

370 375 380 
Asp Ala met Asp Asp Ser Thr Lys Ala Lys Tyr Lys Lys Ile Val Lys 
385 390 395 400 
Ser Ser Val Glu Ser Asp Ser Ser Tyr Lys Gln Asn Asp Tyr Leu Asn 

405 410 415 
Ser Tyr Ser Asp Ile Asp Lys Met Lys Ser Leu Met Thr Asp Asn Ser 

420 425 430 
Ile Ser Lys Asn Gly Leu Thr Gln Gln Leu Lys Ile Tyr Asn Asp met 

435 440 445 
Asp Arg Val Thr Tyr His Asn Lys Asp Leu Asp Phe Ala Phe Gly Leu 

450 455 460 
Ser Met Thr Ser Lys Asn Val Ala Arg Tyr Glu Ser Ile Asn Gly Glu 
465 470 475 480 
Asn Leu Lys Gly Trp His Thr Gly Ala Gly met Ser Tyr Leu Tyr Asn 

485 490 495 
ser Asp val Lys His Tyr His Asp Asn Phe Trp val Thr Ala Asp Met 

500 505 510 
Lys Arg Leu Ser Gly Thr Thr Thr Leu Asp Asn Glu Ile Leu Lys Asp 

515 520 525 
Thr Asp Asp Lys Lys ser ser Lys Thr Phe val Gly Gly Thr Lys val 

530 535 540 
Asp Asp Gln His Ala Ser Ile Gly Met Asp Phe Glu Asn Gln Asp Lys 
545 550 555 560 
Thr Leu Thr Ala Lys Lys Ser Tyr Phe Ile Leu Asn Asp Lys Ile val 

565 570 575 
Phe Leu Gly Thr Gly Ile Lys ser Thr Asp Ser Ser Lys Asn Pro Val 

580 585 590 
Thr Thr Ile Glu Asn Arg Lys Ala Asn Gly Tyr Thr Leu Tyr Thr Asp 

595 600 605 
Asp Lys Gln Thr Thr Asn Ser Asp Asn Gln Glu Asn Asn Ser val Phe 
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610 	 615 620 

Leu Glu Ser Thr Asp Thr Lys Lys Asn Ile Gly Tyr His Phe Leu Asn 
625 	 630 635 640 
Lys Pro Lys Ile Thr val Lys Lys Glu Ser His Thr Gly Lys Trp Lys 

645 650 655 
Glu Ile Asn Lys Ser Gln Lys Asp Thr Gln Lys Thr Asp Glu Tyr Tyr 

660 665 670 
Glu Val Thr Gln Lys His Ser Asn Ser Asp Asn Lys Tyr Gly Tyr val 

675 680 685 
Leu Tyr Pro Gly Leu Ser Lys Asp val Phe Lys Thr Lys Lys Asp Glu 

690 	 695 700 
val Thr Val val Lys Gln Glu Asp Asp Phe His Val Val Lys Asp Asn 
705 	 710 715 720 
Glu Ser Val Trp Ala Gly Val Asn Tyr Ser Asn Ser Thr Gln Thr Phe 

725 730 735 
Asp Ile Asn Asn Thr Lys Val Glu Val Lys Ala Lys Gly Met Phe Ile 

740 745 750 
Leu Lys Lys Lys Asp Asp Asn Thr Tyr Glu Cys Ser Phe Tyr Asn Pro 

755 760 765 
Glu Ser Thr Asn Ser Ala Ser Asp Ile Glu Ser Lys Ile Ser Met Thr 

770 	 775 780 
Gly Tyr Ser Ile Thr Asn Lys Asn Thr Ser Thr Ser Asn Glu Ser Gly 
785 	 790 
val His Phe Glu Leu Thr Lys 

805 

795 800 

<210> 34 
<211> 371 
<212> PRT 
<213> Streptococcus pyogenes bacteriophage H4489A 

<220> 
<223> hyaluronidase 

<400> 34 
met Thr Glu Asn Ile Pro Leu Arg val Gln Phe Lys Arg Met Ser Ala 
1 	 5 10 15 

Asp Glu Trp Ala Arg Ser Asp Val Ile Leu Leu Glu Gly Glu Ile Gly 
20 25 30 

Phe Glu Thr Asp Thr Gly Phe Ala Lys Phe Gly Asp Gly Gln Asn Thr 
35 40 45 

Phe Ser Lys Leu Lys Tyr Leu Thr Gly PrO Lys Gly Pro Lys Gly Asp 
50 	 55 60 

Thr Gly Leu Gln Gly Lys Thr Gly Gly Thr Gly Pro Arg Gly Pro Ala 
65 	 70 75 80 
Gly Lys Pro Gly Thr Thr Asp Tyr Asp Gln Leu Gln Asn Lys Pro Asp 

85 90 95 
Leu Gly Ala Phe Ala Gln Lys Glu Glu Thr Asn Ser Lys Ile Thr Lys 

100 105 110 
Leu Glu Ser Ser Lys Ala Asp Lys Ser Ala val Tyr Ser Lys Ala Glu 

115 120 125 
Ser Lys Ile Glu Leu ASp Lys Lys Leu Ser Leu Thr Gly Gly Ile Val 

130 	 135 140 
Thr Gly Gln Leu Gln Phe Lys Pro Asn Lys Ser Gly Ile Lys Pro Ser 
145 	 150 155 160 
ser Ser Val Gly Gly Ala Ile Asn Ile Asp Met Ser Lys Ser Glu Gly 

165 170 175 
Ala Ala Met Val Met Tyr Thr Asn Lys Asp Thr Thr Asp Gly Pro Leu 

180 185 190 
met Ile Leu Arg Ser Asp Lys Asp Thr Phe Asp Gln Ser Ala Gln Phe 

195 200 205 
Val Asp Tyr Ser Gly Lys Thr Asn Ala Val Asn Ile Val Met Arg Gln 

210 	 215 220 
Pro Ser Ala Pro Asn Phe Ser Ser Ala Leu Asn Ile Thr Ser Ala Asn 
225 	 230 235 240 
Glu Gly Gly Ser Ala Met Gln Ile Arg Gly val Glu Lys Ala Leu Gly 

245 250 255 
Page 34 



3108SEQPC1 
Thr Leu Lys Ile Thr His Glu Asn Pro Asn val Glu Ala Lys Tyr Asp 

260 265 270 
Glu Asn Ala Ala Ala Leu Ser Ile Asp Ile val Lys Lys Gln Lys Gly 

275 280 285 
Gly Lys Gly Thr Ala Ala Gln Gly Ile Tyr Ile Asn Ser Thr Ser Gly 

290 	 295 300 
Thr Ala Gly Lys met Leu Arg Ile Arg Asn Lys Asn Glu Asp Lys Phe 
305 	 310 315 320 
Tyr val Gly Pro Asp Gly Gly Phe His Ser Gly Ala Asn Ser Thr val 

325 330 335 
Ala Gly Asn Leu Thr Val Lys Asp Pro Thr Ser Gly Lys His Ala Ala 

340 345 350 
Thr Lys Asp Tyr Val Asp Glu Lys Ile Ala Glu Leu Lys Lys Leu Ile 

355 360 365 
Leu Lys Lys 

370 

<210> 35 
<211> 1628 
<212> PRT 
<213> Clostridium perfringens 

<220> 
<223> hyaluronidase 

<400> 35 
Met Asn Lys Asn Ile Arg Lys Ile Ile Thr Ser Thr val Leu Ala Ala 
1 	 5 10 15 

Met Thr Ile Ser Val Leu Pro Ser Asn Leu Val Val Phe Ala Thr Asp 
20 25 30 

Gly Ile Thr Glu Asn Phe Tyr Glu Ile Tyr Pro Lys Pro Gln Glu Ile 
35 40 45 

Ser Tyr Ser Gly Gly Glu Phe Gln Ile Ser Asp Glu Ile Asn Ile val 
50 	 55 60 

Tyr Asp Asp Gly Ile Asp Thr Tyr Thr Lys Lys Arg Val Asp Glu Val 
65 	 70 75 80 
Leu Glu Ala Ser Asn Leu Glu Ala Thr Val Ser Asn Glu Ile Val Pro 

85 90 95 
Gly Lys Thr Asn Phe Leu Val Gly Ile Asn Glu Ser Gly Gly Val val 

100 105 110 
Asp Asn Tyr Phe Asn Lys Asn Ile Pro His Asp Glu Ser Phe Phe Asp 

115 120 125 
Glu Lys Met Asp Ala Asn Ile Val Ser Val Lys Asp Gly Val Ile Gly 

130 	 135 140 
val Ile Gly Glu Asp Thr Asp Ser Ala Phe Tyr Gly Val Thr Thr Leu 
145 	 150 155 160 
Lys His val Phe Asn Gln Leu Glu Glu Gly Asn Lys Ile Gln Ser Phe 

165 170 175 
Arg Ala Asp Asp Tyr Ala Glu val Ala His Arg Gly Phe Ile Glu Gly 

180 185 190 
Tyr Tyr Gly Asn Pro Trp Ser Asn Glu Asp Arg Ala Glu Leu Met Lys 

195 200 205 
Phe Gly Gly Asp Tyr Lys Leu Asn Gln Tyr val Phe Ala Pro Lys Asp 

210 	 215 220 
Asp Pro Tyr His Asn Ser Lys Trp Arg Asp Leu Tyr Pro Glu Glu Lys 
225 	 230 235 240 
Leu Ser Glu Ile Lys Lys Leu Ala Gln Val Gly Asn Glu Thr Lys Asn 

245 250 255 
Arg Tyr Val Tyr Ala Leu His Pro Phe Met Asn Asn Pro Val Arg Phe 

260 265 270 
Asp Thr Glu Glu Asn Tyr Gln Asn Asp Leu Gly Val Ile Lys Ala Lys 

275 280 285 
Phe Thr Gln Leu Leu Glu Asn Asp val Arg Gln Phe Ala Ile Leu Ala 

290 	 295 300 
Asp Asp Ala Ser Ala Pro Ala Gln Gly Ala Ser Met Tyr Val Lys Leu 
305 	 310 315 320 
Leu Thr Asp Leu Thr Arg Trp Leu Glu Glu Gln Gin Ser Thr Tyr Pro 
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325 330 335 

Asp Leu Lys Thr Asp Leu Met Phe Cys Pro Ser Asp Tyr Tyr Gly Asn 
340 345 350 

Gly Ser Ser Ala Gln Leu Lys Glu Leu Asn Lys Ala Glu Asp Asn val 
355 360 365 

Ser Ile val met Thr Gly Gly Arg Ile Trp Gly Glu Val Asp Glu Asn 
370 375 380 

Phe Ala Asn Asn Phe Met Asn Asn Ile Ser Thr Glu Gly His Pro Gly 
385 390 395 400 
Arg Ala Pro Phe Phe Trp Ile Asn Trp Pro Cys Ser Asp Asn Ser Lys 

405 410 415 
Gln His Leu Ile Met Gly Gly Asn Asp Thr Phe Leu His Pro Gly val 

420 425 430 
Asp Pro Ser Lys Ile Asp Gly Ile val Leu Asn Pro Met Gin Gln Ala 

435 440 445 
Glu Ala Asn Lys Ser Ala Leu Phe Ala Ile Ala Asp Tyr Ala Trp Asn 

450 455 460 
Ile Trp Asp Asn Lys Glu Glu Ala Asp Glu Asn Trp Asn Asp Ser Phe 
465 470 475 480 
Lys Tyr Met Asp His Gly Thr Ala Glu Glu Thr Asn Ser Ser Leu Ala 

485 490 495 
Leu Arg Glu Ile Ser Lys His Met Ile Asn Gln Asn Met Asp Gly Arg 

500 505 510 
val Arg Pro Leu Gln Glu Ser Val Glu Leu Ala Pro Lys Leu Glu Ala 

515 520 525 
Phe Lys Gln Lys Tyr Asp Ser Gly Ala Ser Ile Lys Glu Asp Ala Leu 

530 535 540 
Glu Leu Ile Ala Glu Phe Thr Asn Leu Gln Lys Ala Ala Asp Tyr Tyr 
545 550 555 560 
Lys Asn Asn Pro Gly Asn Glu Arg Thr Arg Asp Gln Ile Ile Tyr Trp 

565 570 575 
Leu Asn Cys Trp Glu Asp Thr Met Asp Ala Ala Ile Gly Tyr Leu Lys 

580 585 590 
Ser Ala Ile Ala Ile Glu Glu Gly Asp Asp Glu Ala Ala Trp Ala Asn 

595 600 605 
Tyr Ser Glu Ala Gln Gly Ala Phe Glu Lys Ser Lys Thr Tyr Gly Phe 

610 615 620 
His Tyr Val Asp His Thr Glu Tyr Ala Glu Val Gly Val Gln His Ile 
625 630 635 640 
val Pro Phe Ile Lys Ser Met Gly Gln Asn Leu Ser val val Ile Gly 

645 650 655 
Ser Ile Val Asp Pro Asn Arg Ile Ile Ala Thr Tyr Ile Ser Asn Arg 

660 665 670 
Gln Asp Ala Pro Thr Gly Asn Pro Asp Asn Ile Phe Asp Asn Asn Ala 

675 680 685 
Ser Thr Glu Leu Val Tyr Lys Asn Pro Asn Arg Ile Asp Val Gly Thr 

690 695 700 
Tyr val Gly val Lys Tyr Ser Asn Pro Ile Thr Leu Asn Asn val Glu 
705 710 715 720 
Phe Leu met Gly Ala Asn Ser Asn Pro Asn Asp Thr Met Gln Lys Ala 

725 730 735 
Lys Ile Gin Tyr Thr val Asp Gly Arg Glu Trp Ile Asp Leu Glu Glu 

740 745 750 
Gly val Glu Tyr Thr met Pro Gly Ala Ile Lys Val Glu Asn Leu Asp 

755 760 765 
Leu Lys Val Arg Gly Val Arg Leu Ile Ala Thr Glu Ala Arg Glu Asn 

770 775 780 
Thr Trp Leu Gly val Arg Asp Ile Asn val Asn Lys Lys Glu Asp Ser 
785 790 795 800 
Asn Ser Gly Val Glu Phe Asn Pro Ser Leu Ile Arg Ser Glu Ser Trp 

805 810 815 
Gln val Tyr Glu Gly Asn Glu Ala Asn Leu Leu Asp Gly Asp Asp Asn 

820 825 830 
Thr Gly val Trp Tyr Lys Thr Leu Asn Gly Asp Thr Ser Leu Ala Gly 

835 840 845 
Glu Phe Ile Gly Leu Asp Leu Gly Lys Glu Ile Lys Leu Asp Gly Ile 

850 855 860 
Arg Phe val Ile Gly Lys Asn Gly Gly Gly Ser Ser Asp Lys Trp Asn 
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865 870 875 880 
Lys Phe Lys Leu Glu Tyr Ser Leu Asp Asn Glu Ser Trp Thr Thr Ile 

885 890 895 
Lys Glu Tyr Asp Lys Thr Gly Ala Pro Ala Gly Lys Asp Val Ile Glu 

900 905 910 
Glu Ser Phe Glu Thr Pro Ile Ser Ala Lys Tyr Ile Arg Leu Thr Asn 

915 920 925 
Met Glu Asn Ile Asn Lys Trp Leu Thr Phe Ser Glu Phe Ala Ile Ile 

930 935 940 
Ser Asp Glu Leu Glu Asn Ala Gly Asn Lys Glu Asn Val Tyr Thr Asn 
945 950 955 960 
Thr Glu Leu Asp Leu Leu Ser Leu Ala Lys Glu Asp val Thr Lys Leu 

965 970 975 
Ile Pro Thr Asp Asp Ile Ser Leu Asn His Gly Glu Tyr Ile Gly Val 

980 985 990 
Lys Leu Asn Arg Ile Lys Asp Leu Ser Asn Ile Asn Leu Glu Ile Ser 

995 1000 1005 
Asn Asp Thr Gly Leu Lys Leu Gln Ser Ser Met Asn Gly Val Glu Trp 

1010 1015 1020 
Thr Glu Ile Thr Asp Lys Asn Thr Leu Glu Asp Gly Arg Tyr Val Arg 
1025 1030 1035 1040 
Leu Ile Asn Thr Ser Asn Glu Ala Val Asn Phe Asn Leu Thr Lys Phe 

1045 1050 1055 
Glu Val Asn Ser Asn Glu val Tyr Glu Pro Ser Leu val Asp Ala Tyr 

1060 1065 1070 
Val Gly Asp Asp Gly Ala Lys Lys Ala Val Asp Gly Asp Leu Lys Thr 

1075 1080 1085 
Arg val Lys Phe Leu Gly Ala Pro Ser Thr Gly Asp Thr Ile val Tyr 

1090 1095 1100 
Asp Leu Gly Gln Glu Ile Leu Val Asp Asn Leu Lys Tyr Val Val Leu 
1105 1110 1115 1120 
Asp Thr Glu val Asp His Val Arg Asp Gly Lys Ile Gln Leu Ser Leu 

1125 1130 1135 
Asp Gly Glu Thr Trp Thr Asp Ala Ile Thr Ile Gly Asp Gly Val Glu 

1140 1145 1150 
Asn Gly Val Asp Asp Met Phe Ser Thr Pro Leu Lys Asn Gly Tyr Lys 

1155 1160 1165 
His Gly Asn Gln Ser Gly Gly Ile Val Pro Ile Asp Ser Ala Tyr val 

1170 1175 1180 
Glu Gly Asp Asn Leu Asn Gln Lys Ala Arg Tyr Val Arg Ile Leu Phe 
1185 1190 1195 1200 
Thr Ala Pro Tyr Arg His Arg Trp Thr Val Ile Asn Glu Leu Met Ile 

1205 1210 1215 
Asn Asn Gly Glu Tyr Ile Ser Thr Val Asn Asp Pro Thr Tyr Ile Ser 

1220 1225 1230 
Asn Pro Ile Glu Glu Arg Gly Phe Ala Pro Ser Asn Lets Arg Asp Gly 

1235 1240 1245 
Asn Leu Thr Thr ser Tyr Lys Pro Asn Thr Asn Asn Gly Glu Ile Ser 

1250 1255 1260 
Glu Gly Ser Ile Thr Tyr Arg Leu Ser Glu Lys Thr Asp Val Arg Lys 
1265 1270 1275 1280 
Val Thr Ile Val Gln Ser Gly Ser Ser Ile Ser Asn Ala Lys Val Met 

1285 1290 1295 
Ala Arg val Gly Asp Gly Ser Glu Asn val Thr Asp Gln Trp Val Gln 

1300 1305 1310 
Leu Gly Thr Leu Ser Asn Ser Leu Asn Glu Phe Ile Asn Arg Asp Tyr 

1315 1320 1325 
Asn Asn Ile Tyr Glu Ile Lys Ile Glu Trp Thr Asp Val Ala Pro Asn 

1330 1335 1340 
Ile Tyr Glu Ile Ile Thr Leu Asn Gln Glu Phe Glu Phe Pro val Asn 
1345 1350 1355 1360 
Asp Ser Leu Lys Ala Lys Tyr Asp Glu Leu Ile Asn Leu Ser Gly Asp 

1365 1370 1375 
Glu Tyr Thr Leu ser Ser Phe Glu Thr Leu Lys Glu Ala Leu Asn Glu 

1380 1385 1390 
Ala Lys Ser Ile Leu Asp Asp Ser Asn Ser Ser Gln Lys Lys Ile Asp 

1395 1400 1405 
Lys Ala Leu Glu Lys Leu Asn Lys Ala Glu Glu Arg Leu Asp Leu Arg 
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3108SEQPC1 
1410 1415 1420 

Ala Thr Asp Phe Glu Asp Phe Asn Lys val Leu Thr Leu Gly Asn Ser 
1425 	 1430 1435 1440 
Leu Val Glu Glu Glu Tyr Thr Ala Glu Ser Trp Ala Leu Phe Ser Glu 

1445 1450 1455 
Val Leu Glu Ala Ala Asn Glu Ala Asn Lys Asn Lys Ala Asp Tyr Thr 

1460 1465 1470 
Gln Asp Gln Ile Asn Gin Ile val Ile Asp Leu Asp Ala Ser Ile Lys 

1475 1480 1485 
Ala Leu Val Lys Glu Thr Pro Glu Val Asp Lys Thr Asn Leu Gly Glu 

1490 1495 1500 
Leu Ile Asn Gln Gly Lys Ser Leu Leu Asp Glu Ser Val Glu Gly Phe 
1505 	 1510 1515 1520 
Asn val Gly Glu Tyr His Lys Gly Ala Lys Asp Gly Leu Thr Val Glu 

1525 1530 1535 
Ile Asn Lys Ala Glu Glu Val Phe Asn Lys Glu Asp Ala Thr Glu Glu 

1540 1545 1550 
Glu Ile Asn Leu Ala Lys Glu Ser Leu Glu Gly Ala Ile Ala Arg Phe 

1555 1560 1565 
Asn Ser Leu Leu Ile Glu Glu Ser Thr Gly Asp Phe Asn Gly Asn Gly 

1570 1575 1580 
Lys Ile Asp Ile Gly Asp Leu Ala Met val Ser Lys Asn Ile Gly Ser 
1585 	 1590 1595 1600 
Thr Thr Asn Thr Ser Leu Asp Leu Asn Lys Asp Gly Ser Ile Asp Glu 

1605 1610 1615 
Tyr Glu Ile Ser Phe Ile Asn His Arg Ile Leu Asn 

1620 1625 

<210> 36 
<211> 435 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> Hyaluronidase-1 [Precursor] 

<400> 36 
Met Ala Ala His Leu Leu Pro Ile Cys Ala Leu Phe Leu Thr Leu Leu 
1 	 5 10 15 

Asp Met Ala Gln Gly Phe Arg Gly Pro Leu Leu Pro Asn Arg Pro Phe 
20 25 30 

Thr Thr Val Trp Asn Ala Asn Thr Gln Trp Cys Leu Glu Arg His Gly 
35 40 45 

Val Asp Val Asp Val Ser Val Phe Asp val val Ala Asn Pro Gly Gln 
50 55 60 

Thr Phe Arg Gly Pro Asp Met Thr Ile Phe Tyr Ser Ser Gin Leu Gly 
65 	 70 75 80 
Thr Tyr Pro Tyr Tyr Thr Pro Thr Gly Glu Pro Val Phe Gly Gly Leu 

85 90 95 
Pro Gln Asn Ala Ser Leu Ile Ala His Leu Ala Arg Thr Phe Gln Asp 

100 105 110 
Ile Leu Ala Ala Ile Pro Ala Pro Asp Phe Ser Gly Leu Ala Val Ile 

115 120 125 
Asp Trp Glu Ala Trp Arg Pro Arg Trp Ala Phe Asn Trp Asp Thr Lys 

130 135 140 
Asp Ile Tyr Arg Gln Arg Ser Arg Ala Leu Val Gln Ala Gln His Pro 
145 	 150 155 160 
Asp Trp Pro Ala Pro Gln Val Glu Ala Val Ala Gin Asp Gln Phe Gln 

165 170 175 
Gly Ala Ala Arg Ala Trp met Ala Gly Thr Leu Gln Leu Gly Arg Ala 

180 185 190 
Leu Arg Pro Arg Gly Leu Trp Gly Phe Tyr Gly Phe Pro Asp Cys Tyr 

195 200 205 
Asn Tyr Asp Phe Leu Ser Pro Asn Tyr Thr Gly Gln Cys Pro Ser Gly 

210 215 220 
Ile Arg Ala Gin Asn Asp Gln Leu Gly Trp Leu Trp Gly Gln Ser Arg 
225 	 230 235 240 
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Ala Leu Tyr Pro Ser Ile Tyr Met Pro Ala Val Leu Glu Gly Thr Gly 

245 250 255 
Lys Ser Gln Met Tyr Val Gln His Arg val Ala Glu Ala Phe Arg val 

260 265 270 
Ala Val Ala Ala Gly Asp Pro Asn Leu Pro val Leu Pro Tyr Val Gln 

275 280 285 
Ile Phe Tyr Asp Thr Thr Asn His Phe Leu Pro Leu Asp Glu Leu Glu 

290 	 295 300 
His Ser Leu Gly Glu Ser Ala Ala Gln Gly Ala Ala Gly Val Val Leu 
305 	 310 315 320 
Trp Val Ser Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala Ile 

325 330 335 
Lys Glu Tyr Met Asp Thr Thr Leu Gly Pro Phe Ile Leu Asn Val Thr 

340 345 350 
Ser Gly Ala Leu Leu Cys Ser Gln Ala Leu Cys Ser Gly His Gly Arg 

355 360 365 
Cys val Arg Arg Thr Ser His Pro Lys Ala Leu Leu Leu Leu Asn Pro 

370 	 375 380 
Ala Ser Phe Ser Ile Gln Leu Thr Pro Gly Gly Gly Pro Leu Ser Leu 
385 	 390 395 400 
Arg Gly Ala Leu Ser Leu Glu Asp Gln Ala Gln Met Ala val Glu Phe 

405 410 415 
Lys Cys Arg Cys Tyr Pro Gly Trp Gln Ala Pro Trp Cys Glu Arg Lys 

420 425 430 
Ser Met Trp 

435 

<210> 37 
<211> 473 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> Hyaluronidase-2 [Precursor] 

<400> 37 
Met Arg Ala Gly Pro Gly Pro Thr Val Thr Leu Ala Leu val Leu Ala 
1 	 5 10 15 

val Ala Trp Ala Met Glu Leu Lys Pro Thr Ala Pro Pro Ile Phe Thr 
20 25 30 

Gly Arg Pro Phe Val val Ala Trp Asp val Pro Thr Gln Asp Cys Gly 
35 40 45 

Pro Arg Leu Lys Val Pro Leu Asp Leu Asn Ala Phe Asp Val Gln Ala 
50 	 55 60 

Ser Pro Asn Glu Gly Phe Val Asn Gln Asn Ile Thr Ile Phe Tyr Arg 
65 	 70 75 80 
Asp Arg Leu Gly Leu Tyr Pro Arg Phe Asp Ser Ala Gly Arg Ser Val 

85 90 95 
His Gly Gly val Pro Gln Asn Val Ser Leu Trp Ala His Arg Lys Met 

100 105 110 
Leu Gln Lys Arg Val Glu His Tyr Ile Arg Thr Gln Glu Ser Ala Gly 

115 120 125 
Leu Ala Val Ile Asp Trp Glu Asp Trp Arg Pro Val Trp Val Arg Asn 

130 	 135 140 
Trp Gln Asp Lys Asp val Tyr Arg Arg Leu Ser Arg Gln Leu val Ala 
145 	 150 155 160 
Ser Arg His Pro Asp Trp Pro Pro Asp Arg Ile val Lys Gln Ala Gin 

165 170 175 
Tyr Glu Phe Glu Phe Ala Ala Gln Gln Phe Met Leu Glu Thr Leu Arg 

180 185 190 
Tyr Val Lys Ala val Arg Pro Arg His Leu Trp Gly Phe Tyr Leu Phe 

195 200 205 
Pro Asp Cys Tyr Asn His Asp Tyr Val Gln Asn Trp Glu Ser Tyr Thr 

210 	 215 220 
Gly Arg Cys Pro Asp Val Glu Val Ala Arg Asn Asp Gln Leu Ala Trp 
225 	 230 235 240 
Leu Trp Ala Glu Ser Thr Ala Leu Phe Pro Ser val Tyr Leu Asp Glu 
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245 250 255 

Thr Leu Ala Ser Ser Arg His Gly Arg Asn Phe Val Ser Phe Arg val 
260 265 270 

Gln Glu Ala Leu Arg Val Ala Arg Thr His His Ala Asn His Ala Leu 
275 280 285 

Pro Val Tyr Val Phe Thr Arg Pro Thr Tyr Ser Arg Arg Leu Thr Gly 
290 	 295 300 

Leu Ser Glu Met Asp Leu Ile Ser Thr Ile Gly Glu Ser Ala Ala Leu 
305 	 310 315 320 
Gly Ala Ala Gly Val Ile Leu Trp Gly Asp Ala Gly Tyr Thr Thr Ser 

325 330 335 
Thr Glu Thr Cys Gln Tyr Leu Lys Asp Tyr Leu Thr Arg Leu Leu Val 

340 345 350 
Pro Tyr Val Val Asn val Ser Trp Ala Thr Gln Tyr Cys Ser Arg Ala 

355 360 365 
Gin Cys His Gly His Gly Arg Cys val Arg Arg Asn Pro Ser Ala Ser 

370 	 375 380 
Thr Phe Leu His Leu Ser Thr Asn Ser Phe Arg Leu val Pro Gly His 
385 	 390 395 400 
Ala Pro Gly Glu Pro Gln Leu Arg Pro Val Gly Glu Leu Ser Trp Ala 

405 410 415 
Asp Ile Asp His Leu Gln Thr His Phe Arg Cys Gln Cys Tyr Leu Gly 

420 425 430 
Trp Ser Gly Glu Gln Cys Gln Trp Asp His Arg Gln Ala Ala Gly Gly 

435 440 445 
Ala Ser Glu Ala Trp Ala Gly Ser His Leu Thr Ser Leu Leu Ala Leu 

450 	 455 460 
Ala Ala Leu Ala Phe Thr Trp Thr Leu 
465 	 470 

<210> 38 
<211> 417 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> Hyaluronidase-3 [Precursor] 

<400> 38 
Met Thr Thr Gln Leu Gly Pro Ala Leu Val Leu Gly Val Ala Leu Cys 
1 	 5 10 15 

Leu Gly Cys Gly Gln Pro Leu Pro Gln Val Pro Glu Arg Pro Phe Ser 
20 25 30 

Val Leu Trp Asn Val Pro Ser Ala His Cys Glu Ala Arg Phe Gly Val 
35 40 45 

His Leu Pro Leu Asn Ala Leu Gly Ile Ile Ala Asn Arg Gly Gln His 
50 	 55 60 

Phe His Gly Gln Asn Met Thr Ile Phe Tyr Lys Asn Gln Leu Gly Leu 
65 	 70 75 80 
Tyr Pro Tyr Phe Gly Pro Arg Gly Thr Ala His Asn Gly Gly Ile Pro 

85 90 95 
Gln Ala Leu Pro Leu Asp Arg His Leu Ala Leu Ala Ala Tyr Gln Ile 

100 105 110 
His His Ser Leu Arg Pro Gly Phe Ala Gly Pro Ala Val Leu Asp Trp 

115 120 125 
Glu Glu Trp Cys Pro Leu Trp Ala Gly Asn Trp Gly Arg Arg Arg Ala 

130 	 135 140 
Tyr Gln Ala Ala Ser Trp Ala Trp Ala Gin Gln Vai Phe Pro Asp Leu 
145 	 150 155 160 
Asp Pro Gin Glu Gln Leu Tyr Lys Ala Tyr Thr Gly Phe Glu Gln Ala 

165 170 175 
Ala Arg Ala Leu Met Glu Asp Thr Leu Arg Val Ala Gln Ala Leu Arg 

180 185 190 
Pro His Gly Leu Trp Gly Phe Tyr His Tyr Pro Ala Cys Gly Asn Gly 

195 200 205 
Trp His Ser Met Ala Ser Asn Tyr Thr Gly Arg Cys His Ala Ala Thr 

210 	 215 220 
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Leu Ala Arg Asn Thr Gin Leu His Trp Leu Trp Ala Ala Ser Ser Ala 
225 	 230 235 240 
Leu Phe Pro Ser Ile Tyr Leu Pro Pro Arg Leu Pro Pro Ala His His 

245 250 255 
Gln Ala Phe Val Arg His Arg Leu Glu Glu Ala Phe Arg Val Ala Leu 

260 265 270 
Val Gly His Arg His Pro Leu Pro Val Leu Ala Tyr val Arg Leu Thr 

275 280 285 
His Arg Arg Ser Gly Arg Phe Leu Ser Gln Asp Asp Leu Val Gln Ser 

290 	 295 300 
Ile Gly Val Ser Ala Ala Leu Gly Ala Ala Gly Val Val Leu Trp Gly 
305 	 310 315 320 
Asp Leu Ser Leu Ser Ser Ser Glu Glu Glu Cys Trp His Leu His Asp 

325 330 335 
Tyr Leu val Asp Thr Leu Gly Pro Tyr Val Ile Asn val Thr Arg Ala 

340 345 350 
Ala Met Ala Cys Ser His Gln Arg Cys His Gly His Gly Arg Cys Ala 

355 360 365 
Arg Arg Asp Pro Gly Gln met Glu Ala Phe Leu His Leu Trp Pro Asp 

370 	 375 380 
Gly Ser Leu Gly Asp Trp Lys Ser Phe Ser Cys His Cys Tyr Trp Gly 
385 	 390 395 400 
Trp Ala Gly Pro Thr Cys Gln Glu Pro Arg Pro Gly Pro Lys Glu Ala 

405 410 415 
Val 

<210> 39 
<211> 481 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> Hyaluronidase-4 

<400> 39 
Met Lys Val Leu Ser Glu Gly Gln Leu Lys Leu Cys Val Val Gln Pro 
1 	 5 10 15 

val His Leu Thr Ser Trp Leu Leu Ile Phe Phe Ile Leu Lys Ser Ile 
20 25 30 

Ser Cys Leu Lys Pro Ala Arg Leu Pro Ile Tyr Gln Arg Lys Pro Phe 
35 40 45 

Ile Ala Ala Trp Asn Ala Pro Thr Asp Gln Cys Leu Ile Lys Tyr Asn 
50 	 55 60 

Leu Arg Leu Asn Leu Lys Met Phe Pro val Ile Gly Ser Pro Leu Ala 
65 	 70 75 80 
Lys Ala Arg Gly Gln Asn val Thr Ile Phe Tyr Val Asn Arg Leu Gly 

85 90 95 
Tyr Tyr Pro Trp Tyr Thr Ser Gin Gly Val Pro Ile Asn Gly Gly Leu 

100 105 110 
Pro Gln Asn Ile Ser Leu Gln val His Leu Glu Lys Ala Asp Gln Asp 

115 120 125 
Ile Asn Tyr Tyr Ile Pro Ala Glu Asp Phe Ser Gly Leu Ala val Ile 

130 	 135 140 
Asp Trp Glu Tyr Trp Arg Pro Gln Trp Ala Arg Asn Trp Asn Ser Lys 
145 	 150 155 160 
Asp val Tyr Arg Gln Lys Ser Arg Lys Leu Ile Ser Asp Met Gly Lys 

165 170 175 
Asn Val Ser Ala Thr Asp Ile Glu Tyr Leu Ala Lys val Thr Phe Glu 

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

195 200 205 
Ser Arg Pro Lys Gly Leu Trp Gly Tyr Tyr Leu Tyr Pro Asp Cys His 

210 	 215 22 0 
Asn Tyr Asn Val Tyr Ala Pro Asn Tyr Ser Gly Ser Cys Pro Glu Asp 
225 	 230 235 240 
Glu val Leu Arg Asn Asn Glu Leu Ser Trp Leu Trp Asn Ser Ser Ala 
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245 250 255 

Ala Leu Tyr Pro Ser Ile Gly Val Trp Lys Ser Leu Gly Asp Ser Glu 
260 265 270 

Asn Ile Leu Arg Phe Ser Lys Phe Arg Val His Glu Ser Met Arg Ile 
275 280 285 

Ser Thr Met Thr Ser His Asp Tyr Ala Leu Pro val Phe Val Tyr Thr 
290 295 300 

Arg Leu Gly Tyr Arg Asp Glu Pro Leu Phe Phe Leu Ser Lys Gln Asp 
305 	 310 315 320 
Leu Val Ser Thr Ile Gly Glu Ser Ala Ala Leu Gly Ala Ala Gly Ile 

325 330 335 
val Ile Trp Gly Asp Met Asn Leu Thr Ala Ser Lys Ala Asn Cys Thr 

340 345 350 
Lys Val Lys Gln Phe Val Ser Ser Asp Leu Gly Ser Tyr Ile Ala Asn 

355 360 365 
Val Thr Arg Ala Ala Glu Val Cys Ser Leu His Leu Cys Arg Asn Asn 

370 375 380 
Gly Arg Cys Ile Arg Lys Met Trp Asn Ala Pro Ser Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Ala Ser Tyr His Ile Glu Ala Ser Glu Asp Gly Glu Phe Thr 

405 410 415 
Val Lys Gly Lys Ala Ser ASp Thr Asp Leu Ala Val Met Ala Asp Thr 

420 425 430 
Phe Ser Cys His Cys Tyr Gln Gly Tyr Glu Gly Ala Asp Cys Arg Glu 

435 440 445 
Ile Lys Thr Ala Asp Gly Cys Ser Gly Val Ser Pro Ser Pro Gly Ser 

450 455 460 
Leu Met Thr Leu Cys Leu Leu Leu Leu Ala Ser Tyr Arg Ser Ile Gin 
465 	 470 475 480 
Leu 

<210> 40 
<211> 467 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-467 

<400> 40 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val ASp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gin Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
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Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gln Glu Gln 

370 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala 
465 

<210> 41 
<211> 477 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-477 

<400> 41 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
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Val Gin Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu 
465 	 470 475 

<210> 42 
<211> 478 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-478 

<400> 42 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gin Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
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Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro 
465 	 470 475 

<210> 43 
<211> 479 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-479 

<400> 43 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Vai Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly 

100 105 110 
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Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln 
465 	 470 475 

<210> 44 
<211> 480 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-480 

<400> 44 
Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser ser Gly val Ser Gln Ile val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met ser Leu Phe ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
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Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg PrO Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro ASp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 

<210> 45 
<211> 481 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-481 

<400> 45 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 
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Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 

50 55 60 
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr met Pro val Asp Asn Leu Gly met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe 

<210> 46 
<211> 483 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-483 

<400> 46 
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Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly val Ser Gin Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala val Asp Val Cys Ile Ala Asp Gly Vai Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile 
465 	 470 475 480 
Phe Tyr Asn 

<210> 47 
<211> 432 
<212> PRT 
<213> Homo sapiens 
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<220> 
<223> PH2O mature 36-467 

<400> 47 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro Phe Leu Trp 
1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro 
65 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 150 155 160 
Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 230 235 240 
Leu Tyr val Arg Asn Arg Val Arg Glu Ala tie Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leta Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 
385 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

405 410 415 
Thr Asp Ala val Asp val cys Ile Ala Asp Gly Vai Cys Ile Asp Ala 

420 425 430 

<210> 48 
<211> 448 
<212> PRT 
<213> Homo sapiens 

<220> 
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<223> PH2O mature 36-483 

<400> 48 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr lie Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 

<210> 49 
<211> 1446 
<212> DNA 
<213> Homo sapiens 

<220> 
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<223> DNA encoding soluble rHuPH2O "precursor" 

<400> 49 
atgggagtgc taaaattcaa gcacatcttt ttcagaagct ttgttaaatc aagtggagta 60 
tcccagatag ttttcacctt ccttctgatt ccatgttgct tgactctgaa tttcagagca 120 
cctcctgtta ttccaaatgt gcctttcctc tgggcctgga atgccccaag tgaattttgt 180 
cttggaaaat ttgatgagcc actagatatg agcctcttct ctttcatagg aagcccccga 240 
ataaacgcca ccgggcaagg tgttacaata ttttatgttg atagacttgg ctactatcct 300 
tacatagatt caatcacagg agtaactgtg aatggaggaa tcccccagaa gatttcctta 360 
caagaccatc tggacaaagc taagaaagac attacatttt atatgccagt agacaatttg 420 
ggaatggctg ttattgactg ggaagaatgg agacccactt gggcaagaaa ctggaaacct 480 
aaagatgttt acaagaatag gtctattgaa ttggttcagc aacaaaatgt acaacttagt 540 
ctcacagagg ccactgagaa agcaaaacaa gaatttgaaa aggcagggaa ggatttcctg 600 
gtagagacta taaaattggg aaaattactt cggccaaatc acttgtgggg ttattatctt 660 
tttccggatt gttacaacca tcactataag aaacccggtt acaatggaag ttgcttcaat 720 
gtagaaataa aaagaaatga tgatctcagc tggttgtgga atgaaagcac tgctctttac 780 
ccatccattt atttgaacac tcagcagtct cctgtagctg ctacactcta tgtgcgcaat 840 
cgagttcggg aagccatcag agtttccaaa atacctgatg caaaaagtcc acttccggtt 900 
tttgcatata cccgcatagt ttttactgat caagttttga aattcctttc tcaagatgaa 960 
cttgtgtata catttggcga aactgttgct ctgggtgctt ctggaattgt aatatgggga 1020 
accctcagta taatgcgaag tatgaaatct tgcttgctcc tagacaatta catggagact 1080 
atactgaatc cttacataat caacgtcaca ctagcagcca aaatgtgtag ccaagtgctt 1140 
tgccaggagc aaggagtgtg tataaggaaa aactggaatt caagtgacta tcttcacctc 1200 
aacccagata attttgctat tcaacttgag aaaggtggaa agttcacagt acgtggaaaa 1260 
ccgacacttg aagacctgga gcaattttct gaaaaatttt attgcagctg ttatagcacc 1320 
ttgagttgta aggagaaagc tgatgtaaaa gacactgatg ctgttgatgt gtgtattgct 1380 
gatggtgtct gtatagatgc ttttctaaaa cctcccatgg agacagaaga acctcaaatt 1440 
ttctac 1446 

<210> 50 
<211> 509 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O variant P48A 

<400> 50 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 
Ser Ser Gly Val Ser Gln Ile val Phe Thr Phe Leu Leu Ile Pro Cys 

20 25 30 
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Ala 

35 	 40 45 
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 

50 	 55 60 
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 	 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 	 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 	 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 	 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
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225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys ser Pro Leu Pro val Phe Ala Tyr Thr 

290 	 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 	 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp val Cys Ile Ala Asp Gly Val Cys 

450 	 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val 

485 490 495 
Ser Ile Leu Phe Leu Ile Ile Ser Ser val Ala Ser Leu 

500 505 

<210> 51 
<211> 509 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> precursor PH2O variant L499W 

<400> 51 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 	 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val 

130 	 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gln Gln Asn 
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165 	 170 175 

Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 
180 	 185 190 

Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 
195 	 200 205 

Leu Leu Arg Pro Asn HiS Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 
210 	 215 220 

Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 	 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 	 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 	 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 	 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 	 295 300 
Arg Ile val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln ASp Glu 
305 	 310 	 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 	 330 335 
val Ile Trp Gly Thr Leu Ser Ile met Arg Ser Met Lys Ser Cys Leu 

340 	 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 	 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 	 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 	 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 	 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 	 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 	 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 	 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 	 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile val 

485 	 490 495 
Ser Ile Trp Phe Leu Ile Ile Ser Ser Val Ala Ser Leu 

500 	 505 

<210> 52 
<211> 6630 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> HZ24 vector 

<400> 52 
tcaatattgg ccattagcca tattattcat tggttatata gcataaatca atattggcta 60 
ttggccattg catacgttgt atctatatca taatatgtac atttatattg gctcatgtcc 120 
aatatgaccg ccatgttggc attgattatt gactagttat taatagtaat caattacggg 180 
gtcattagtt catagcccat atatggagtt ccgcgttaca taacttacgg taaatggccc 240 
gcctggctga ccgcccaacg acccccgccc attgacgtca ataatgacgt atgttcccat 300 
agtaacgcca atagggactt tccattgacg tcaatgggtg gagtatttac ggtaaactgc 360 
ccacttggca gtacatcaag tgtatcatat gccaagtccg ccccctattg acgtcaatga 420 
cggtaaatgg cccgcctggc attatgccca gtacatgacc ttacgggact ttcctacttg 480 
gcagtacatc tacgtattag tcatcgctat taccatggtg atgcggtttt ggcagtacac 540 
caatgggcgt ggatagcggt ttgactcacg gggatttcca agtctccacc ccattgacgt 600 
caatgggagt ttgttttggc accaaaatca acgggacttt ccaaaatgtc gtaataaccc 660 
cgccccgttg acgcaaatgg gcggtaggcg tgtacggtgg gaggtctata taagcagagc 720 
tcgtttagtg aaccgtcaga tcactagaag ctttattgcg gtagtttatc acagttaaat 780 
tgctaacgca gtcagtgctt ctgacacaac agtctcgaac ttaagctgca gaagttggtc 840 
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3108SEQPC1 
attgaaaaag gaagagtatg agtattcaac atttccgtgt cgcccttatt cccttttttg 4980 
cggcattttg ccttcctgtt tttgctcacc cagaaacgct ggtgaaagta aaagatgctg 5040 
aagatcagtt gggtgcacga gtgggttaca tcgaactgga tctcaacagc ggtaagatcc 5100 
ttgagagttt tcgccccgaa gaacgttttc caatgatgag cacttttaaa gttctgctat 5160 
gtggcgcggt attatcccgt attgacgccg ggcaagagca actcggtcgc cgcatacact 5220 
attctcagaa tgacttggtt gagtactcac cagtcacaga aaagcatctt acggatggca 5280 
tgacagtaag agaattatgc agtgctgcca taaccatgag tgataacact gcggccaact 5340 
tacttctgac aacgatcgga ggaccgaagg agctaaccgc ttttttgcac aacatggggg 5400 
atcatgtaac tcgccttgat cgttgggaac cggagctgaa tgaagccata ccaaacgacg 5460 
agcgtgacac cacgatgcct gtagcaatgg caacaacgtt gcgcaaacta ttaactggcg 5520 
aactacttac tctagcttcc cggcaacaat taatagactg gatggaggcg gataaagttg 5580 
caggaccact tctgcgctcg gcccttccgg ctggctggtt tattgctgat aaatctggag 5640 
ccggtgagcg tgggtctcgc ggtatcattg cagcactggg gccagatggt aagccctccc 5700 
gtatcgtagt tatctacacg acggggagtc aggcaactat ggatgaacga aatagacaga 5760 
tcgctgagat aggtgcctca ctgattaagc attggtaact gtcagaccaa gtttactcat 5820 
atatacttta gattgattta aaacttcatt tttaatttaa aaggatctag gtgaagatcc 5880 
tttttgataa tctcatgacc aaaatccctt aacgtgagtt ttcgttccac tgagcgtcag 5940 
accccgtaga aaagatcaaa ggatcttctt gagatccttt ttttctgcgc gtaatctgct 6000 
gcttgcaaac aaaaaaacca ccgctaccag cggtggtttg tttgccggat caagagctac 6060 
caactctttt tccgaaggta actggcttca gcagagcgca gataccaaat actgttcttc 6120 
tagtgtagcc gtagttaggc caccacttca agaactctgt agcaccgcct acatacctcg 6180 
ctctgctaat cctgttacca gtggctgctg ccagtggcga taagtcgtgt cttaccgggt 6240 
tggactcaag acgatagtta ccggataagg cgcagcggtc gggctgaacg gggggttcgt 6300 
gcacacagcc cagcttggag cgaacgacct acaccgaact gagataccta cagcgtgagc 6360 
tatgagaaag cgccacgctt cccgaaggga gaaaggcgga caggtatccg gtaagcggca 6420 
gggtcggaac aggagagcgc acgagggagc ttccaggggg aaacgcctgg tatctttata 6480 
gtcctgtcgg gtttcgccac ctctgacttg agcgtcgatt tttgtgatgc tcgtcagggg 6540 
ggcggagcct atggaaaaac gccagcaacg cggccttttt acggttcctg gccttttgct 6600 
ggccttttgc tcacatggct cgacagatct 6630 

<210> 53 
<211> 186 
<212> PRT 
<213> Mus musculus 

<220> 
<223> dihydrofolate reductase 

<400> 53 
Val Arg Pro Leu Asn Cys Ile Val Ala Val Ser Gln Asn Met Gly Ile 
1 	 5 	 10 15 

Gly Lys Asn Gly Asp Leu Pro Trp Pro Pro Leu Arg Asn Glu Phe Lys 
20 	 25 30 

Tyr Phe Gln Arg Met Thr Thr Thr Ser Ser val Glu Gly Lys Gln Asn 
35 	 40 45 

Leu Val Ile Met Gly Arg Lys Thr Trp Phe Ser Ile Pro Glu Lys Asn 
50 	 55 60 

Arg Pro Leu Lys Asp Arg Ile Asn Ile Val Leu Ser Arg Glu Leu Lys 
65 	 70 	 75 80 
Glu Pro Pro Arg Gly Ala His Phe Leu Ala Lys Ser Leu Asp Asp Ala 

85 	 90 95 
Leu Arg Leu Ile Glu Gln Pro Glu Leu Ala Ser Lys Val Asp Met Val 

100 	 105 110 
Trp Ile Val Gly Gly Ser Ser Val Tyr Gln Glu Ala Met Asn Gln Pro 

115 	 120 125 
Gly His Leu Arg Leu Phe Val Thr Arg Ile Met Gln Glu Phe Glu Ser 

130 	 135 140 
Asp Thr Phe Phe Pro Glu Ile Asp Leu Gly Lys Tyr Lys Leu Leu Pro 
145 	 150 	 155 160 
Glu Tyr Pro Gly Val Leu Ser Glu Val Gln Glu Glu Lys Gly Ile Lys 

165 	 170 175 
Tyr Lys Phe Glu Val Tyr Glu Lys Lys Asp 

180 	 185 

<210> 54 
<211> 6 
<212> PRT 
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3108SEQPC1 
<213> Artificial Sequence 

<220> 
<223> His tag 

<400> 54 
His His His His His His 
1 	 5 

<210> 55 
<211> 8 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Flag tag 

<400> 55 
Asp Tyr Lys Asp Asp Asp Asp Lys 
1 	 5 

<210> 56 
<211> 1449 
<212> DNA 
<213> Homo sapiens 

<220> 
<223> Gent mRNA sequence 

<400> 56 
atgggagtgc taaaattcaa gcacatcttt ttcagaagct ttgttaaatc aagtggagta 60 
tcccagatag ttttcacctt ccttctgatt ccatgttgct tgactctgaa tttcagagca 120 
cctcctgtta ttccaaatgt gcctttcctc tgggcctgga atgccccaag tgaattttgt 180 
cttggaaaat ttgatgagcc actagatatg agcctcttct ctttcatagg aagcccccga 240 
ataaacgcca ccgggcaagg tgttacaata ttttatgttg atagacttgg ctactatcct 300 
tacatagatt caatcacagg agtaactgtg aatggaggaa tcccccagaa gatttcctta 360 
caagaccatc tggacaaagc taagaaagac attacatttt atatgccagt agacaatttg 420 
ggaatggctg ttattgactg ggaagaatgg agacccactt gggcaagaaa ctggaaacct 480 
aaagatgttt acaagaatag gtctattgaa ttggttcagc aacaaaatgt acaacttagt 540 
ctcacagagg ccactgagaa agcaaaacaa gaatttgaaa aggcagggaa ggatttcctg 600 
gtagagacta taaaattggg aaaattactt cggccaaatc acttgtgggg ttattatctt 660 
tttccggatt gttacaacca tcactataag aaacccggtt acaatggaag ttgcttcaat 720 
gtagaaataa aaagaaatga tgatctcagc tggttgtgga atgaaagcac tgctctttac 780 
ccatccattt atttgaacac tcagcagtct cctgtagctg ctacactcta tgtgcgcaat 840 
cgagttcggg aagccatcag agtttccaaa atacctgatg caaaaagtcc acttccggtt 900 
tttgcatata cccgcatagt ttttactgat caagttttga aattcctttc tcaagatgaa 960 
cttgtgtata catttggcga aactgttgct ctgggtgctt ctggaattgt aatatgggga 1020 
accctcagta taatgcgaag tatgaaatct tgcttgctcc tagacaatta catggagact 1080 
atactgaatc cttacataat caacgtcaca ctagcagcca aaatgtgtag tcaagtgctt 1140 
tgccaggagc aaggagtgtg tataaggaaa aactggaatt caagtgacta tcttcacctc 1200 
aacccagata attttgctat tcaacttgag aaaggtggaa agttcacagt acgtggaaaa 1260 
ccgacacttg aagacctgga gcaattttct gaaaaatttt attgcagctg ttatagcacc 1320 
ttgagttgta aggagaaagc tgatgtaaaa gacactgatg ctgttgatgt gtgtattgct 1380 
gatggtgtct gtatagatgc ttttctaaaa cctcccatgg agacagaaga acctcaaatt 1440 
ttctactga 1449 

<210> 57 
<211> 17 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> C-terminal peptide cleaved from soluble rHuPH2O as 

431-447 
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<400> 57 
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe 
1 	 S 10 15 

Tyr 

<210> 58 
<211> 16 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> C-terminal peptide cleaved from soluble rHuPH2O aa 

431-446 

<400> 58 
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe 
1 	 5 10 15 

<210> 59 
<211> 15 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> C-terminal peptide cleaved from soluble rHUPH2O aa 

431-445 

<400> 59 
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
1 	 5 10 15 

<210> 60 
<211> 14 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> C-terminal peptide cleaved from soluble rHUPH2O aa 

431-444 

<400> 60 
Asp Ala Phe Lys Leu Pro Pro Met Glu Thr Glu Glu Pro Gln 
1 	 5 10 

<210> 61 
<211> 13 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> C-terminal peptide cleaved from soluble rHuPH2O aa 

431-443 

<400> 61 
Asp Ala Phe Lys Leu Pro Pro met Glu Thr Glu Glu Pro 
1 	 5 10 
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<210> 62 
<211> 12 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> C-terminal peptide cleaved from soluble rHUPH20 as 

431-442 

<400> 62 
Asp Ala Phe Lys Leu Pro Pro met Glu Thr Glu Glu 
1 5 10 

<210> 63 
<211> 520 
<212> PRT 
<213> Ovis aries 

<220> 
<223> PH2O 

<400> 63 
Leu Asp Phe Pro Ala Pro Pro Leu Ile Ser Asn Thr Ser Phe Leu Trp 
1 5 10 15 

Ala Trp Asn Ala Pro Ala Glu Arg Cys val Lys Ile Phe Lys Leu Pro 
20 25 30 

Pro Asp Leu Arg Leu Phe Ser Val Lys Gly Ser Pro Gln Lys Ser Ala 
35 40 45 

Thr Gly Gln Phe Ile Thr Leu Phe Tyr Ala Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro His Ile Asp Glu Lys Thr Gly Asn Thr Val Tyr Gly Gly Ile Pro 
65 70 75 80 
Gln Leu Gly Asn Leu Lys Asn His Leu Glu Lys Ala Lys Lys Asp Ile 

85 90 95 
Ala Tyr Tyr Ile Pro Asn Asp Ser Val Gly Leu Ala val Ile Asp Trp 

100 105 110 
Glu Asn Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Arg Asp Glu Ser Val Glu Leu Val Leu Gln Lys Asn Pro Gin Leu 

130 135 140 
Ser Phe Pro Glu Ala Ser Lys Ile Ala Lys Val Asp Phe Glu Thr Ala 
145 150 155 160 
Gly Lys Ser Phe Met Gln Glu Thr Leu Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn HiS Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
Asn Tyr Asn Gln Pro Thr Tyr Asn Gly Asn Cys Ser Asp Leu Glu Lys 

195 200 205 
Arg Arg Asn Asp Asp Leu Asp Trp Leu Trp Lys Glu Ser Thr Ala Leu 

210 215 220 
Phe Pro Ser val Tyr Leu Asn Ile Lys Leu Lys Ser Thr Pro Lys Ala 
225 230 235 240 
Ala Phe Tyr Val Arg Asn Arg Val Gln Glu Ala Ile Arg Leu Ser Lys 

245 250 255 
Ile Ala Ser val Glu Ser Pro Leu Pro val Phe val Tyr His Arg Pro 

260 265 270 
val Phe Thr Asp Gly Ser Ser Thr Tyr Leu Ser Gln Gly Asp Leu Val 

275 280 285 
Asn Ser val Gly Glu Ile Val Ala Leu Gly Ala Ser Gly Ile Ile met 

290 295 300 
Trp Gly Ser Leu ASH Leu Ser Leu Thr Met Gln Ser Cys Met Asn Leu 
305 310 315 320 
Gly ASH Tyr Asn Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys His ASp Glu Gly val Cys 

340 345 350 
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Thr Arg Lys Gln Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Ile 

355 360 365 
Met Asn Phe Ala Ile Gln Thr Gly Lys Gly Gly Lys Tyr Thr Val Pro 

370 375 380 
Gly Lys Val Thr Leu Glu Asp Leu Gln Thr Phe Ser Asp Lys Phe Tyr 
385 	 390 395 400 
Cys Ser Cys Tyr Ala Asn Ile Asn Cys Lys Lys Arg Val Asp Ile Lys 

405 410 415 
Asn Val His Ser Val Asn Val Cys Met Ala Glu Asp Ile Cys Ile Glu 

420 425 430 
Gly Pro Val Lys Leu Gln Pro Ser Asp His Ser Ser Ser Gln Asn Glu 

435 440 445 
Ala Ser Thr Thr Thr Val Ser Ser Ile Ser Pro Ser Thr Thr Ala Thr 

450 455 460 
Thr Val Val Ser Pro Cys Thr Pro Glu Lys Gln Ser Pro Glu Cys Leu 
465 	 470 475 480 
Lys Val Arg Cys Leu Glu Ala Ile Ala Asn Val Thr Gln Thr Gly Cys 

485 490 495 
Gln Gly Val Lys Trp Lys Asn Thr Ser Ser Gln Ser Gln Ser Ser Ile 

500 505 510 
Gln Asn Ile Lys Asn Gin Thr Thr 

515 520 

<210> 64 
<211> 474 
<212> PRT 
<213> Bos taurus 

<220> 
<223> precursor cow PH2O 

<400> 64 
Met Gly Met Phe Arg Arg His His Ile Ser Phe Arg Ser Phe Ala Gly 
1 	 5 10 15 

Ser Ser Gly Thr Pro Gln Ala Val Phe Thr Phe Leu Leu Leu Pro Cys 
20 25 30 

Cys Leu Ala Leu Asp Phe Arg Ala Pro Pro Leu Ile Ser Asn Thr Ser 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Val Glu Arg Cys Val Asn Arg Arg 
50 55 60 

Phe Gln Leu Pro Pro Asp Leu Arg Leu Phe Ser Val Lys Gly Ser Pro 
65 	 70 75 80 
Gin Lys Ser Ala Thr Gly Gin Phe Ile Thr Leu Phe Tyr Ala Asp Arg 

85 90 95 
Leu Gly Tyr Tyr Pro His Ile Asp Glu Lys Thr Gly Lys Thr Val Phe 

100 105 110 
Gly Gly Ile Pro Gln Leu Gly Asn Leu Lys Ser His Leu Glu Lys Ala 

115 120 125 
Lys Asn Asp Ile Ala Tyr Tyr Ile Pro Asn Asp Ser Val Gly Leu Ala 

130 135 140 
val Ile Asp Trp Glu Asn Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys 
145 	 150 155 160 
Pro Lys Asp Val Tyr Arg Asp Glu Ser Val Glu Leu Val Leu Gln Lys 

165 170 175 
Asn Pro Gln Leu Ser Phe Pro Glu Ala Ser Lys Ile Ala Lys Val Asp 

180 185 190 
Phe Glu Thr Ala Gly Lys Ser Phe Met Gln Glu Thr Leu Lys Leu Gly 

195 200 205 
Lys Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp 

210 215 220 
Cys Tyr Asn His Asn His Asn Gln Pro Thr Tyr Asn Gly Asn Cys Pro 
225 	 230 235 240 
Asp Val Glu Lys Arg Arg Asn Asp Asp Leu Glu Trp Leu Trp Lys Glu 

245 250 255 
Ser Thr Ala Leu Phe Pro Ser Val Tyr Leu Asn Ile Arg Leu Lys Ser 

260 265 270 
Thr Gln Asn Ala Ala Leu Tyr Val Arg Asn Arg Val Gln Glu Ala Ile 
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275 280 285 

Arg Leu Ser Lys Ile Ala Ser val Glu Ser Pro Leu Pro val Phe val 
290 295 300 

Tyr Ala Arg Pro val Phe Thr Asp Gly Ser Ser Thr Tyr Leu Ser Gln 
305 	 310 315 320 
Gly Asp Leu Val Asn Ser Val Gly Glu Ile Val Ser Leu Gly Ala Ser 

325 330 335 
Gly Ile Ile Met Trp Gly Ser Leu Asn Leu Ser Leu Ser Val Gln Ser 

340 345 350 
Cys Met Asn Leu Gly Thr Tyr Leu Asn Thr Thr Leu Asn Pro Tyr Ile 

355 360 365 
Ile Asn Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys His 

370 375 380 
Asp Gly Gly val Cys Thr Arg Lys HiS Trp Asn Ser Ser Asp Tyr Leu 
385 	 390 395 400 
His Leu Asn Pro met Asn Phe Ala Ile Gln Thr Gly Glu Gly Gly Lys 

405 410 415 
Tyr Thr Val Pro Gly Thr Leu Thr Leu Glu Asp Leu Gin Lys Phe Ser 

420 425 430 
Asp Thr Phe Tyr Cys Ser Cys Tyr Ser Asn Leu Ser Cys Lys Lys Arg 

435 440 445 
val Asp Ile Lys Asn Val His Ser Val Asp Val Cys Met Ala Glu Asp 

450 455 460 
Val Cys Ile Asp Ala Phe Leu Lys Pro Pro 
465 	 470 

<210> 65 
<211> 517 
<212> PRT 
<213> Ovis aries 

<220> 
<223> PH2O 

<400> 65 
Asp Phe Arg Ala Pro Pro Leu Ile Ser Asn Thr Ser Phe Leu Trp Ala 
1 	 5 10 15 

Trp Asn Ala Pro Ala Glu Arg Cys Ile Lys Ile Phe Lys Leu Pro Pro 
20 25 30 

Asp Leu Arg Leu Phe Ser Val Lys Gly Ser Pro Gln Lys Ser Ala Thr 
35 40 45 

Gly Gln Phe Ile Thr Leu Phe Tyr Ala Asp Arg Leu Gly Tyr Tyr Pro 
50 55 60 

HiS Ile Asp Glu Lys Thr Gly Asn Thr Val Tyr Gly Gly Ile Pro Gln 
65 	 70 75 80 
Leu Gly Asn Leu Lys Asn His Leu Glu Lys Ala Lys Lys Asp Ile Ala 

85 90 95 
Tyr Tyr Ile Pro Asn Asp Ser Val Gly Leu Ala val Ile Asp Trp Glu 

100 105 110 
Asn Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr 

115 120 125 
Arg Asp Glu Ser Val Glu Leu Val Leu Gln Lys Asn Pro Gln Leu Ser 

130 135 140 
Phe Pro Glu Ala Ser Lys Ile Ala Lys Val Asp Phe Glu Thr Ala Gly 
145 	 150 155 160 
Lys Ser Phe Met Gln Glu Thr Leu Lys Leu Gly Lys Leu Leu Arg Pro 

165 170 175 
Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn HiS Asn 

180 185 190 
Tyr Asn Gln Pro Thr Tyr Asn Gly Asn Cys Ser Asp Leu Glu Lys Arg 

195 200 205 
Arg Asn Asp Asp Leu Asp Trp Leu Trp Lys Glu Ser Thr Ala Leu Phe 

210 215 220 
Pro Ser Val Tyr Leu Asn Ile Lys Leu Lys Ser Thr Pro Lys Ala Ala 
225 	 230 235 240 
Phe Tyr Val Arg Asn Arg Val Gln Glu Ala Ile Arg Leu Ser Lys Ile 

245 250 255 
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Ala Ser Val Glu Ser Pro Leu Pro val Phe val Tyr His Arg 

260 	 265 	 270 
Phe Thr Asp Gly Ser Ser Thr Tyr Leu Ser Gln Gly Asp Leu 

275 	 280 	 285 
Ser Val Gly Glu Ile Val Ala Leu Gly Ala Ser Gly Ile Ile 

290 	 295 	 300 
Gly Ser Leu Asn Leu Ser Leu Thr Met Gln Ser Cys Met Asn 
305 	 310 	 315 
Asn Tyr Leu Asn Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val 

325 	 330 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys His Asp Glu Gly 

340 	 345 	 350 
Thr Arg Lys Gln Trp Asn Ser Ser Asp Tyr Leu His Lei Asn 

355 	 360 	 365 
Asn Phe Ala Ile Gln Thr Gly Lys Gly Gly Lys Tyr Thr Val 

370 	 375 	 380 
Lys Val Thr Leu Glu Asp Leu Gln Thr Phe Ser Asp Lys Phe 
385 	 390 	 395 
Ser Cys Tyr Ala Asn Ile Asn Cys Lys Lys Arg Val Asp Ile 

405 	 410 
val His Ser Val Asn Val Cys Met Ala Glu Asp Ile Cys Ile 

420 	 425 	 430 
Pro Val Lys Leu Gln Pro Ser Asp His Ser Ser Ser Gln Asn 

435 	 440 	 445 
Ser Thr Thr Thr val Ser Ser Ile Ser Pro Ser Thr Thr Ala 

450 	 455 	 460 
Val Ser Pro Cys Thr Pro Glu Lys Gln Ser Pro Glu Cys Leu 
465 	 470 	 475 
Arg Cys Leu Glu Ala Ile Ala Asn Val Thr Gln Thr Gly Cys 

485 	 490 
val Lys Trp Lys Asn Thr Ser Ser Gln Ser Ser Ile Gln Asn 

500 	 505 	 510 
Asn Gln Thr Thr Tyr 

515 

<210> 66 
<211> 1620 
<212> DNA 
<213> Ovis aries 

<220> 
<223> encoding sheep PH2O 

<400> 66 

Pro Val 

Val Asn 

Met Trp 

Leu Gly 
320 

Thr Leu 
335 
Val Cys 

Pro Met 

Pro Gly 

Tyr Cys 
400 

Lys Asn 
415 
Glu Gly 

Glu Ala 

Thr Thr 

Lys val 
480 

Gln Gly 
495 
Ile Lys 

ttttccgtgt tggttggctc tggacttcag agcaccccct ctcatttcaa acacttcttt 60 
cctctgggcc tggaatgccc cagctgaacg ttgtattaaa atctttaaac tacctccaga 120 
tctgagactc ttctctgtaa aaggaagccc ccaaaaaagt gctacgggac aatttattac 180 
attattttat gctgatagac ttggctacta tcctcatata gatgaaaaaa caggcaacac 240 
tgtatatgga ggaattcccc agttgggaaa cttaaaaaat catttggaaa aagccaaaaa 300 
agacattgcc tattacatac caaatgacag cgtgggcttg gcggtcattg actgggaaaa 360 
ctggaggcct acctgggcaa gaaactggaa acctaaagat gtttacaggg atgagtctgt 420 
tgagttggtt ctgcaaaaaa atccacaact cagtttccca gaggcttcca agattgcaaa 480 
agtggatttt gagacagcag gaaagagttt catgcaagag actttaaaac tgggaaaatt 540 
acttcggcca aatcacttat ggggttatta tctttttcct gattgttaca atcataatta 600 
taaccagcct acttacaatg gaaattgctc tgatttagaa aaaaggagaa atgatgatct 660 
cgactggttg tggaaggaaa gcactgccct tttcccttct gtttatttga atatcaagtt 720 
aaaatctact ccaaaagctg ccttctatgt tcgtaatcgt gtccaggaag ccattcggtt 780 
gtctaaaata gcgagtgttg aaagtccact tcccgttttt gtatatcacc gtccagtttt 840 
tactgatggg tcttcaacat acctttctca gggtgacctt gtgaattcgg ttggtgagat 900 
cgttgctcta ggtgcctctg ggattataat gtggggcagt ctcaatctaa gcctaactat 960 
gcaatcttgc atgaacctag gcaattactt gaacactaca ctgaatcctt acataatcaa 1020 
cgtcacccta gcagccaaaa tgtgcagcca agtgctttgc cacgatgaag gagtgtgtac 1080 
aaggaaacaa tggaattcaa gcgactatct tcacctgaac ccaatgaatt ttgctattca 1140 
aactgggaaa ggtggaaaat acacagtacc tgggaaagtc acacttgaag acctgcaaac 1200 
gttttctgat aaattttatt gcagttgtta tgccaacatc aactgtaaga agagagttga 1260 
tataaaaaat gttcatagtg ttaatgtatg tatggcagaa gacatttgta tagagggccc 1320 
tgtgaagtta caacccagtg atcattcctc tagccagaat 
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cagcagtatc tcaccctcta ctacagccac cacagtatct ccatgtactc ctgagaaaca 1440 
gtcccctgag tgcctcaaag tcaggtgttt ggaagccatc gccaacgtca cccaaacggg 1500 
gtgtcaaggt gttaaatgga agaacacttc cagtcagtca agtattcaaa atattaaaaa 1560 
tcaaacaacc tattaaaata taaattcagt gcttataaaa aaaaaaaaaa aaaaaaaaaa 1620 

<210> 67 
<211> 793 
<212> PRT 
<213> Arthrobacter sp. 

<220> 
<223> hyaluronan lyase (strain FB24) 

<400> 67 
Met Thr Arg Glu Phe Ser Arg Arg Thr Ala Leu Lys Gly Ala Ala Leu 
1 	 5 10 15 

Ser Gly Leu Leu Leu Ala Met Val His Gly Pro Ala His Ala Ala Ala 
20 25 30 

Thr Ala Asn Ala Thr Leu Thr Pro Ala Asp Phe Ala Gly Leu Arg Gln 
35 40 45 

Arg Trp val Asp Gln Ile Thr Gly Arg Lys val Leu val Ala Gly Asp 
50 55 60 

Asn Asp Phe Val Thr Ala Leu Ala Ala Leu Asp Lys Lys Ala Arg Thr 
65 70 75 80 
Ala Ile Asp Leu Leu Glu Arg Ser Ala Gly Arg Leu Thr val Phe Ser 

85 90 95 
Asp Leu Ser Leu Ala Lys Asp Thr Asp Leu val Thr Thr His Thr Arg 

100 105 110 
Leu Ala Thr Met Ala Thr Ala Trp Ala Thr Pro Gly Ser Glu His Phe 

115 120 125 
Ala Asp Ala Gly Leu Leu Ala Ala Ile Arg Ala Gly Leu Ala Asp Ala 

130 135 140 
Asn Ser Leu Cys Tyr Asn Ala Ser Lys Glu Glu Gln Gly Asn Trp Trp 
145 150 155 160 
Ser Trp Glu Ile Gly Thr Pro Lys Ala Leu Ala Asp Thr Met Val Leu 

165 170 175 
Leu His Ala Glu Leu Thr Ala Ala Glu Arg Ala Ala Tyr Cys Ala Ala 

180 185 190 
Ile Asp His Phe Val Pro Asp Pro Trp Gln Gln Phe Pro Pro Lys Arg 

195 200 205 
Gly Lys Ile Thr Ser Val Gly Ala Asn Arg Val Asp Leu Cys Gln Ala 

210 215 220 
Val Thr Ile Arg ser Leu val Asp Glu Asp Ala Glu Lys Leu Thr His 
225 230 235 240 
Ala val Ala Gly Leu Ser Glu Val Trp Gln Tyr Val Ser Ala Gly Asn 

245 250 255 
Gly Phe Phe Thr Asp Gly Ser Phe Ile Gln His Ser Thr Thr Pro Tyr 

260 265 270 
Thr Gly Ser Tyr Gly Val Val Leu Leu Thr Gly Leu Ser Lys Leu Phe 

275 280 285 
Ala Leu Leu Gly Gly Thr Gly Ala Glu Val Ser Asp Pro Ser Arg Asp 

290 295 300 
Ile Leu Phe Lys Thr val Glu Gly Ser Phe Ala Pro Phe Met val Ala 
305 310 315 320 
Gly Ala Met Ala Asp Ser Val Arg Gly Arg Ser Ile Ser Arg Glu Ser 

325 330 335 
Asn Thr Gly Phe Asp Leu Gly Ala Ser Thr Ile Glu Ser Ile Leu Leu 

340 345 350 
Leu Ala Arg Ala Val Asp Pro Val Thr Ala Arg Arg Trp Arg ser Leu 

355 360 365 
Cys Leu Ala Trp Ile Asn Gln Asn Arg Lys Ala Pro Ile Leu Ala Asp 

370 375 380 
Ala Gly val Gly Arg Thr Ala Leu val Lys Glu Leu Leu Ala Met Gly 
385 390 395 400 
Leu Thr Glu Thr Asp Leu Pro Gly Gly His Tyr Leu Phe Pro Ala met 

405 410 415 
Asp Arg Thr Met His His Ser Gln Gly Trp Thr Leu Ser Thr Ala Met 
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420 425 430 

Ala Ser Ser Arg Ile Ala Trp Tyr Glu Cys Gly Asn Gly Glu Asn Asn 
435 440 445 

Arg Gly Tyr His Thr Gly Ser Gly Met Thr Tyr Val Tyr Asp Gly Asp 
450 	 455 460 

Leu Gly Gln Tyr Asp Asp Ala Phe Trp Ala Thr Ala Asn His Cys Arg 
465 	 470 475 480 
Leu Pro Gly Ile Thr val ASp Thr Ser Ser Leu Pro Asp Lys Val Glu 

485 490 495 
Gly Glu Trp Gly Ala Ala Thr Pro Ala Asn Glu Trp Thr Gly Ser Thr 

500 505 510 
Ala Tyr Gly Asp Val Ala Ala Val Gly Gln His Leu Ile Gly Pro Gly 

515 520 525 
Gly Thr Gly Leu Thr Ala Arg Lys Ser Trp Phe Val Ser Lys Asp Val 

530 	 535 540 
Ile Val Cys Leu Gly Ala Asp Ile Arg Thr Gly Ser Gly Ser Arg Ile 
545 	 550 555 560 
Glu Thr Val Val Asp His Arg Asn Leu His Ala Gly Phe Asn Ala Met 

565 570 575 
Gly Thr Ala Ala Gly Thr val Ala Ala Thr Pro Gly His Pro Glu Val 

580 585 590 
Leu Thr Val Asp Arg Trp val His Leu Glu Gly Phe Gly Gly Tyr val 

595 600 605 
val Leu Asp Ala Ala Pro Leu Gln Val Leu Arg Glu Gln Arg Glu Gly 

610 	 615 620 
Ser Trp Ser Glu val Asn Val Lys Gly Ser Ala Ala Arg Gln Thr Arg 
625 	 630 635 640 
Asn Tyr Ala Thr Leu Tyr Phe Asp His Gly His Glu Pro Glu Ala Ala 

645 650 655 
Ser Tyr Ala Tyr Leu val Ala Pro Gly Ala Ser Ala Ser Met Thr Ser 

660 665 670 
Ser Leu ser Gly Gln Ser Phe His Thr val Leu Arg Asn Asp Glu val 

675 680 685 
Ala Gln Ala Val Lys Phe Lys Lys Glu Lys Thr Thr Ala Ala Thr Phe 

690 	 695 700 
Trp Arg Pro Gly Thr Val Gly Asp Leu Ala Leu Ser Gly Pro Ala Cys 
705 	 710 715 720 
val val val Lys Glu val Gly Asp Arg Leu Ser Ile Ala val Ser Asp 

725 730 735 
Pro Thr Gln Asn Ala Ser Thr Leu Thr Leu Arg Leu Lys Thr Lys Arg 

740 745 750 
Phe Phe Arg Ile Ile Glu Gly Gln Gly Ala Ser Leu Ser His Gly Ala 

755 760 765 
Asp Gly Phe Thr val Leu Glu val Asp Ile Ala Asn His Ala Gly Arg 

770 	 775 780 
Thr Lys Gln Ile Glu Leu Ser Ala Glu 
785 	 790 

<210> 68 
<211> 557 
<212> PRT 
<213> Edellovibrio bacteriovorus 

<220> 
<223> hyaluronan lyase 

<400> 68 
Met Thr Lys Phe Phe Phe Leu Leu Thr Leu Ile Ser Ala Thr Ala Phe 
1 	 5 10 15 

Ala Gln Ser Glu Pro ASp Trp Thr Ala Gly Val Pro Val Pro Pro Gly 
20 25 30 

Gly Arg Ser Asn Ile Tyr Ser Trp Asn Asp Phe Asp Phe Gln Ala Thr 
35 40 45 

Leu Asn Lys Gly Lys Ile His Ala Gln val Tyr Pro val Thr Val Thr 
50 	 55 60 

Gly Met Leu Pro Pro Tyr Glu Pro val Arg Arg Leu Ile Glu Glu Lys 
65 	 70 75 80 
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Asn Ser Asn Pro Leu Arg Lys Trp Ile Gln Ser Leu met Lys Gly Leu 

85 90 95 
Ser Gly Phe Arg Ser Phe Glu Asp Val Leu Lys Asn Leu Gly Leu His 

100 105 110 
Lys Tyr Pro Leu Glu Asn Glu Arg Gly Val Tyr Ala Val Pro Tyr Pro 

115 	 120 125 
Asn Glu Ile Arg Pro Asp Thr Leu Met Gly Phe Gly Leu Ile Glu Arg 

130 	 135 140 
Asn Gly Ala Glu Gly Phe Thr Phe Ser Cys Ala Ala Cys His Ser Ser 
145 	 150 155 160 
Asn Leu Phe Gly Lys Thr val Leu Gly Met Thr Asn Arg Phe Pro Arg 

165 170 175 
Ala Asn Glu Phe Phe Ile Lys Ala Lys Lys Val Met Pro Leu Met Asp 

180 185 190 
Pro His Ile Phe Gln Ala Tyr Thr Arg Ala Thr Asp Ala Glu Thr Ala 

195 	 200 205 
Leu Leu val Glu Ser Lys Glu Arg Leu Lys Ser val Ala Leu Lys Gln 

210 	 215 220 
Pro Ile Ala Leu Gly Leu Asp Thr Ser Leu Ala Gln Val Ser Leu Ser 
225 	 230 235 240 
Leu Asn Arg Arg Ala Lys Asp Gly Tyr Ala Asn Tyr Ser Asp Lys Ala 

245 250 255 
Ala Arg Ser Pro Arg Ala Asp Ala Tyr Leu Asp Asn Lys Pro Ala Asp 

260 265 270 
Ser Lys Pro Ala Val Trp Trp Asn Val Lys Tyr Lys Asn Arg Trp Leu 

275 	 280 285 
Ser Asp Gly Ser Val Leu Ser Gly Asn Pro Ile Phe Thr Asn Leu Ile 

290 	 295 300 
Trp Asn Glu Ile Gly Arg Gly Ala Asp Leu His Glu Leu Glu Gln Trp 
305 	 310 315 320 
Leu Ala Asp Asn Asp His Ile Ile Lys Glu Leu Thr Thr Ala val Phe 

325 330 335 
Ala Ser Glu Ala Pro His Ile Thr ASp Phe Tyr Pro Ala Glu Lys Ile 

340 345 350 
Asp Leu Gly Arg Ala Lys Ala Gly Glu Gln Ile Phe Lys Asn Thr Cys 

355 	 360 365 
Ala Lys Cys His Gly His Tyr Glu Lys Ala Trp Asn Leu Pro Gln Ala 

370 	 375 380 
Leu val Leu Ser Ala Ala Glu Arg Leu Lys Thr val Glu val Arg Tyr 
385 	 390 395 400 
Lys Glu Lys Thr Pro Val Val Asn Val Gly Thr Asp Pro Phe Arg Arg 

405 410 415 
Gln Gly Met Lys Ser Leu Glu Gln Leu Asn Asp Leu Glu Ile Ser Lys 

420 425 430 
Lys Asn Gly Ile val Ile Lys Ala Gln Glu Gly Tyr Val Pro Pro Pro 

435 	 440 445 
Leu Val Gly Ile Trp Ala Arg Trp Pro Tyr Met His Asn Asn Ser Ile 

450 	 455 460 
Pro Asn Leu Cys val Leu Leu Thr Pro Ala Lys Lys Arg Pro Ser Ile 
465 	 470 475 480 
Tyr Tyr Ser Gly Glu Ala Leu Asn Lys Asp Thr Asp Tyr Asp Phe Ser 

485 490 495 
Cys Gly Gly Tyr Pro Ile Gly Asp Lys Thr Pro Lys Ala Trp Lys Thr 

500 505 510 
Arg Glu His Leu Tyr Asp Thr Arg Asn Pro Gly Met Gly Asn Met Gly 

515 	 520 525 
His Asp Glu Gly Ile Phe Ile Lys Asp Gly Lys Glu Ile Leu Ser Ala 

530 	 535 540 
Glu Asp Lys Tyr Asn Leu Ile Gln Phe Leu Gln Thr Leu 
545 	 550 555 

<210> 69 
<211> 813 
<212> PRT 
<213> Propionibacterium acnes 

<220> 
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<223> hyaluronan lyase 

<400> 69 
Met Phe Gly Thr Pro Ser Arg Arg Thr Phe Leu Thr Ala Ser Ala Leu 
1 5 10 15 

Ser Ala Met Ala Leu Ala Ala Ser Pro Thr val Thr Asp Ala Ile Ala 
20 25 30 

Ala Pro Gly Pro Asp Ser Trp Ser Ala Leu Cys Glu Arg Trp Ile Asp 
35 40 45 

Ile Ile Thr Gly Arg Arg Ala Ala Arg Thr Ser Asp Pro Arg Ala Arg 
50 55 60 

Ala Ile Ile Ala Lys Thr Asp Arg Lys val Ala Glu Ile Leu Thr Asp 
65 70 75 80 
Leu Val Ser Gly Ser Ser Arg Gln Thr Val Leu Ile Ser Ala Asp Leu 

85 90 95 
Arg Lys Glu Gln Ser Pro Phe Ile Thr Lys Thr Ala Arg Ala Ile Glu 

100 105 110 
Ser Met Ala Cys Ala Trp Ala Thr Pro Gly Ser Ser Tyr His Lys Asp 

115 120 125 
Pro Glu Ile Leu Ser Ala Cys Ile Glu Gly Leu Arg Asp Phe Cys Arg 

130 135 140 
Leu Arg Tyr Asn Pro Ser Gln Asp Glu Tyr Gly Asn Trp Trp Asp Trp 
145 150 155 160 
Glu Asp Gly Ala Ser Arg Ala Val Ala Asp Val Met Cys Ile Leu His 

165 170 175 
Asp val Leu Pro Pro Glu val Met Ser Ala Ala Ala Ala Gly Ile Asp 

180 185 190 
His Phe Ile Pro Asp Pro Trp Phe Gln Gln Pro Ala Ser val Lys Pro 

195 200 205 
Thr Ala Asn Pro Val Gln Pro Val Val Ser Thr Gly Ala Asn Arg Met 

210 215 220 
Asp Leu Thr Arg Ala val Met Cys Arg Ser Ile Ala Thr Gly Asp Glu 
225 230 235 240 
Lys Arg Leu Arg His Ala Val Asp Gly Leu Pro Asp Ala Trp Arg val 

245 250 255 
Thr Thr Glu Gly Asp Gly Phe Arg Ala Asp Gly Gly Phe Ile Gln His 

260 265 270 
Ser His Ile Pro Tyr Thr Gly Gly Tyr Gly Asp Val Leu Phe Ser Gly 

275 280 285 
Leu Ala Met Leu Phe Pro Leu Val Ser Gly Met Arg Phe Asp Ile Val 

290 295 300 
Glu Ser Ala Arg Lys Ala Phe His Asp Gln Val Glu Arg Gly Phe Ile 
305 310 315 320 
Pro Val Met Tyr Asn Gly Gln Ile Leu ASp Asp val Arg Gly Arg Ser 

325 330 335 
Ile Ser Arg Ile Asn Glu Ser Ala Ala Met His Gly Ile Ser Ile Ala 

340 345 350 
Arg Ala Met Leu Met Met Ala Asp Ala Leu Pro Thr His Arg Ala Glu 

355 360 365 
Gln Trp Arg Gly Ile Val His Gly Trp Met Ala Arg Asn Thr Phe Asp 

370 375 380 
His Leu Ser Glu Pro Ser Thr Leu val Asp Ile Ser Leu Phe Asp Ala 
385 390 395 400 
Ala Ala Lys Ala Arg Pro Val Pro Glu Ser Ser Thr Pro Ser Tyr Phe 

405 410 415 
Ala Ser met Asp Arg Leu Val His Arg Thr Ala Asp Trp Leu Ile Thr 

420 425 430 
Val Ser Asn Cys Ser Asp Arg ile Ala Trp Tyr Glu Tyr Gly Asn Gly 

435 440 445 
Glu Asn Glu Trp Ala Ser Arg Thr Ser Gln Gly Met Arg Tyr Leu Leu 

450 455 460 
Leu Pro Gly Asp Met Gly Gln Tyr Glu Asp Gly Tyr Trp Ala Thr Val 
465 470 475 480 
Asp Tyr Ser Ala Pro Thr Gly Thr Thr val Asp Ser Thr Pro Leu Lys 

485 490 495 
Arg Ala val Gly Ala Ser Trp Ala Ala Lys Thr Pro Thr Asn Glu Trp 

500 505 510 
Ser Gly Gly Leu Ala Ser Gly Ser Trp Ser Ala Ala Ala Ser His Ile 
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515 520 525 

Thr Ser Gln Asp Ser Ala Leu Lys Ala Arg Arg Leu Trp Val Gly Leu 
530 	 535 540 

Lys Asp Ala Met Val Glu Leu Thr Thr Asp Val Thr Thr Asp Ala Ser 
545 	 550 555 560 
Arg Ala Ile Thr Val Val Glu His Arg Lys Val Ala Ser Ser Ser Thr 

565 570 575 
Lys Leu Leu val Asp Gly Asn Arg Val Ser Ser Ala Thr Ser Phe Gln 

580 585 590 
Asn Pro Arg Trp Ala His Leu Asp Gly Val Gly Gly Tyr val Phe Ala 

595 600 605 
Thr Asp Thr Asp Leu Ser Ala Asp val Ala Thr Arg Lys Gly Thr Trp 

610 	 615 620 
Ile Asp Val Asn Pro Ser Arg Lys Val Lys Gly Ala Asp Glu Val Ile 
625 	 630 635 640 
Glu Arg Ala Tyr Ala Ser Leu His Val Thr His His Asp Arg Pro val 

645 650 655 
Ala Trp Ala Leu Leu Pro Thr Ala Ser Arg Ser His Thr Met Ala Leu 

660 665 670 
Ala Thr Arg Pro Gly val Glu Pro Phe Thr Val Leu Arg Asn Asp Ala 

675 680 685 
Thr val Gln Ala Val Arg Ser Ala Gly Ala Leu Leu Thr Lys Asp Pro 

690 	 695 700 
Thr Val Val Thr Thr Leu Ala Phe Trp Lys Pro Ala Thr Cys Gly Gly 
705 	 710 715 720 
val Ala val Asn Arg Pro Ala Leu Val Gln Thr Arg Glu Ser Ala Asn 

725 730 735 
Gln Met Glu Val Val Ile Val Glu Pro Thr Gln Lys Arg Gly Ser Leu 

740 745 750 
Thr Val Thr Ile Glu Gly Ser Trp Lys Val Lys Thr Ala Asp Ser His 

755 760 765 
Val Asp Val Ser Cys Glu Asn Ala Ala Gly Thr Leu His val Asp Thr 

770 	 775 780 
Ala Gly Leu Gly Gly Gln Ser Val Arg val Thr Leu Ala Arg Gln Val 
785 	 790 795 800 
Thr Gln Thr Pro Ser Gly Gly Gly Arg His Asp Arg Ala 

805 810 

<210> 70 
<211> 1072 
<212> PRT 
<213> Streptococcus agalactiae 

<220> 
<223> hyaluronan lyase 

<400> 70 
Met Glu Ile Lys Lys Lys Tyr Arg Ile Met Leu Tyr Ser Ala Leu Ile 
1 	 5 10 15 

Leu Gly Thr Ile Leu Val Asn Asn Ser Tyr Gln Ala Lys Ala Glu Glu 
20 25 30 

Leu Thr Lys Thr Thr Ser Thr Ser Gln Ile Arg Asp Thr Gin Thr Asn 
35 40 45 

Asn Ile Glu Val Leu Gln Thr Glu Ser Thr Thr Val Lys Glu Thr Ser 
50 	 55 60 

Thr Thr Thr Thr Gin Gln Asp Leu Ser Asn Pro Thr Ala Ser Thr Ala 
65 	 70 75 80 
Thr Ala Thr Ala Thr His Ser Thr Met Lys Gln val val Asp Asn Gln 

85 90 95 
Thr Gln Asn Lys Glu Leu Val Lys Asn Gly Asp Phe Asn Gln Thr Asn 

100 105 110 
Pro Val Ser Gly Ser Trp Ser His Thr Ser Ala Arg Glu Trp Ser Ala 

115 120 125 
Trp Ile Asp Lys Glu Asn Thr Ala Asp Lys Ser Pro Ile Ile Gln Arg 

130 	 135 140 
Thr Glu Gln Gly Gln Val Ser Leu Ser Ser Asp Lys Gly Phe Arg Gly 
145 	 150 155 160 
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Ala Val Thr Gln Lys val Asn Ile Asp Pro Thr Lys Lys Tyr Glu Val 

165 170 175 
Lys Phe Asp Ile Glu Thr Ser Asn Lys Ala Gly Gln Ala Phe Leu Arg 

180 185 190 
Ile Met Glu Lys Lys Asp Asn Asn Thr Arg Leu Trp Leu Ser Glu Met 

195 200 205 
Thr Ser Gly Thr Thr Asn Lys His Thr Leu Thr Lys Ile Tyr Asn Pro 

210 215 220 
Lys Leu Asn val Ser Glu Val Thr Leu Glu Leu Tyr Tyr Glu Lys Gly 
225 230 235 240 
Thr Gly Ser Ala Thr Phe Asp Asn Ile Ser Met Lys Ala Lys Gly Pro 

245 250 255 
Lys Asp Ser Glu His Pro Gln Pro Val Thr Thr Gin Ile Glu Glu Ser 

260 265 270 
val Asn Thr Ala Leu Asn Lys Asn Tyr val Phe Asn Lys Ala Asp Tyr 

275 280 285 
Gin Tyr Thr Leu Thr Asn Pro Ser Leu Gly Lys Ile Val Gly Gly Ile 

290 295 300 
Leu Tyr Pro Asn Ala Thr Gly Ser Thr Thr Val Lys Ile Ser Asp Lys 
305 310 315 320 
Ser Gly Lys Ile Ile Lys Glu Val Pro Leu Ser Val Thr Ala Ser Thr 

325 330 335 
Glu Asp Lys Phe Thr Lys Leu Leu Asp Lys Trp Asn Asp Val Thr Ile 

340 345 350 
Gly Asn His Val Tyr Asp Thr Asn Asp Ser Asn Met Gln Lys Ile Asn 

355 360 365 
Gln Lys Leu Asp Glu Thr Asn Ala Lys Asn Ile Lys Thr Ile Lys Leu 

370 375 380 
Asp Ser Asn His Thr Phe Leu Trp Lys Asp Leu Asp Asn Leu Asn Asn 
385 390 395 400 
Ser Ala Gln Leu Thr Ala Thr Tyr Arg Arg Leu Glu Asp Leu Ala Lys 

405 410 415 
Gln Ile Thr Asn Pro His Ser Thr Ile Tyr Lys Asn Glu Lys Ala Ile 

420 425 430 
Arg Thr Val Lys Glu Ser Leu Ala Trp Leu His Gin Asn Phe Tyr Asn 

435 440 445 
Val Asn Lys Asp Ile Glu Gly Ser Ala Asn Trp Trp Asp Phe Glu Ile 

450 455 460 
Gly Val Pro Arg Ser Ile Thr Ala Thr Leu Ala Leu Met Asn Asn Tyr 
465 470 475 480 
Phe Thr Asp Ala Glu Ile Lys Thr Tyr Thr Asp Pro Ile Glu His Phe 

485 490 495 
val Pro Asp Ala Gly Tyr Phe Arg Lys Thr Leu Asp Asn Pro Phe Lys 

500 505 510 
Ala Leu Gly Gly Asn Leu Val Asp Met Gly Arg Val Lys Ile Ile Glu 

515 520 525 
Gly Leu Leu Arg Lys Asp Asn Thr Ile Ile Glu Lys Thr Ser His Ser 

530 535 540 
Leu Lys Asn Leu Phe Thr Thr Ala Thr Lys Ala Glu Gly Phe Tyr Ala 
545 550 555 560 
Asp Gly Ser Tyr Ile Asp His Thr Asn val Ala Tyr Thr Gly Ala Tyr 

565 570 575 
Gly Asn val Leu Ile Asp Gly Leu Thr Gln Leu Leu Pro Ile Ile Gln 

580 585 590 
Glu Thr Asp Tyr Lys Ile Ser Asn Gln Glu Leu Asp Met Val Tyr Lys 

595 600 605 
Trp Ile Asn Gln Ser Phe Leu Pro Leu Ile Val Lys Gly Glu Leu met 

610 615 620 
Asp met Ser Arg Gly Arg Ser Ile Ser Arg Glu Ala Ala Ser Ser His 
625 630 635 640 
Ala Ala Ala Val Glu Val Leu Arg Gly Phe Leu Arg Leu Ala Asn Met 

645 650 655 
Ser Asn Glu Glu Arg Asn Leu Asp Leu Lys Ser Thr Ile Lys Thr Ile 

660 665 670 
Ile Thr Ser Asn Lys Phe Tyr Asn Val Phe Asn Asn Leu Lys Ser Tyr 

675 680 685 
Ser Asp Ile Ala Asn met Asn Lys Met Leu Asn Asp Ser Thr val Ala 

690 695 700 
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Thr Lys Pro Leu Lys Ser Asn Leu Ser Thr Phe Asn Ser Met Asp Arg 
705 	 710 715 720 
Leu Ala Tyr Tyr Asn Ala Glu Lys Asp Phe Gly Phe Ala Leu Ser Leu 

725 730 735 
His Ser Lys Arg Thr Leu Asn Tyr Glu Gly Met Asn Asp Glu Asn Thr 

740 745 750 
Arg Gly Trp Tyr Thr Gly Asp Gly Met Phe Tyr Leu Asn Ser Asp 

755 760 
Tyr

5  76 
Gln Ser His Tyr Ser Asn His Phe Trp Pro Thr Val Asn Pro Tyr Lys 

770 	 775 780 
Met Ala Gly Thr Thr Glu Lys Asp Ala Lys Arg Glu Asp Thr Thr Lys 
785 	 790 795 800 
Glu Phe Met Ser Lys His Ser Lys Asp Ala Lys Glu Lys Thr Gly Gin 

805 810 815 
val Thr Gly Thr Ser Asp Phe val Gly ser Val Lys Leu Asn Asp His 

820 825 830 
Phe Ala Leu Ala Ala Met Asp Phe Thr Asn Trp Asp Arg Thr Leu Thr 

835 840 845 
Ala Gln Lys Gly Trp Val Ile Leu Asn Asp Lys Ile Val Phe Leu Gly 

850 	 855 860 
Ser Asn Ile Lys Asn Thr Asn Gly ile Gly Asn val Ser Thr Thr Ile 
865 	 870 875 880 
Asp Gln Arg Lys Asp Asp ser Lys Thr Pro Tyr Thr Thr Tyr Val Asn 

885 890 895 
Gly Lys Thr Ile Asp Leu Lys Gln Ala Ser Ser Gln Gln Phe Thr Asp 

900 905 910 
Thr Lys Ser Val Phe Leu Glu Ser Lys Glu Pro Gly Arg Asn Ile Gly 

915 920 925 
Tyr Ile Phe Phe Lys Asn Ser Thr Ile Asp Ile Glu Arg Lys Glu Gln 

930 	 935 940 
Thr Gly Thr Trp Asn Ser Ile Asn Arg Thr Ser Lys Asn Thr Ser Ile 
945 	 950 955 960 
Val Ser Asn Pro Phe Ile Thr Ile Ser Gln Lys His Asp Asn Lys Gly 

965 970 975 
Asp Ser Tyr Gly Tyr Met Met Val Pro Asn Ile Asp Arg Thr Ser Phe 

980 985 990 
Asp Lys Leu Ala Asn Ser Lys Glu Val Glu Leu Leu Glu Asn Ser Ser 

995 1000 1005 
Lys Gln Gln Val Ile Tyr Asp Lys Asn Ser Gln Thr Trp Ala Val Ile 

1010 	 1015 1020 
Lys His Asp Asn Gln Glu Ser Leu Ile Asn Asn Gln Phe Lys Met Asn 
1025 	 1030 1035 1040 
Lys Ala Gly Leu Tyr Leu Val Gin Lys Val Gly Asn Asp Tyr Gln Asn 

1045 1050 1055 
Val Tyr Tyr Gln Pro Gln Thr Met Thr Lys Thr Asp Gln Leu Ala Ile 

1060 1065 1070 

<210> 71 
<211> 1072 
<212> PRT 
<213> Streptococcus agalactiae 18R521 

<220> 
<223> hyaluronan lyase 

<400> 71 
Met Glu Ile Lys Lys Lys His Arg Ile Met Leu Tyr Ser Ala Leu Ile 
1 	 5 10 15 

Leu Gly Thr Ile Leu Val Asn Asn Ser Tyr Gln Ala Lys Ala Glu Glu 
20 25 30 

Leu Thr Lys Thr Thr Ser Thr Ser Gln Ile Arg Asp Thr Gln Thr Asn 
35 40 45 

Asn Ile Glu Val Leu Gln Thr Glu Ser Thr Thr Val Lys Glu Thr Ser 
50 	 55 60 

Thr Thr Thr Thr Gln Gln Asp Leu Ser Asn Pro Thr Ala Ser Thr Ala 
65 	 70 75 80 
Thr Ala Thr Ala Thr His Ser Thr Met Lys Gln Val val Asp Asn Gln 
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85 90 95 

Thr Gln Asn Lys Glu Leu Val Lys Asn Gly Asp Phe Asn Gln Thr Asn 
100 105 110 

Pro Val Ser Gly Ser Trp Ser His Thr Ser Ala Arg Glu Trp Ser Ala 
115 120 125 

Trp Ile Asp Lys Glu Asn Thr Ala Asp Lys Ser Pro Ile Ile Gln Arg 
130 135 140 

Thr Glu Gln Gly Gln val Ser Leu Ser Ser Asp Lys Gly Phe Arg Gly 
145 150 155 160 
Ala val Thr Gln Lys Val Asn Ile Asp Pro Thr Lys Lys Tyr Glu Val 

165 170 175 
Lys Phe Asp Ile Glu Thr Ser Asn Lys Ala Gly Gln Ala Phe Leu Arg 

180 185 190 
Ile Met Glu Lys Lys Asp Asn Asn Thr Arg Leu Trp Leu Ser Glu Met 

195 200 205 
Thr Ser Gly Thr Thr Asn Lys His Thr Leu Thr Lys Ile Tyr Asn Pro 

210 215 220 
Lys Leu Asn Val Ser Glu Val Thr Leu Glu Leu Tyr Tyr Glu Lys Gly 
225 230 235 240 
Thr Gly Ser Ala Thr Phe Asp Asn Ile Ser Met Lys Ala Lys Gly Pro 

245 250 255 
Lys Asp Ser Glu His Pro Gln Pro Val Thr Thr Gln Ile Glu Glu Ser 

260 265 270 
Val Asn Thr Ala Leu Asn Lys Asn Tyr Val Phe Asn Lys Ala Asp Tyr 

275 280 285 
Gln Tyr Thr Leu Thr Asn Pro Ser Leu Gly Lys Ile Val Gly Gly Ile 

290 295 300 
Leu Tyr Pro Asn Ala Thr Gly Ser Thr Thr Val Lys Ile Ser Asp Lys 
305 310 315 320 
Ser Gly Lys Ile Ile Lys Glu Val Pro Leu Ser Val Thr Ala Ser Thr 

325 330 335 
Glu Asp Lys Phe Thr Lys Leu Leu Asp Lys Trp Asn Asp Val Thr Ile 

340 345 350 
Gly Asn His Val Tyr Asp Thr Asn Asp Ser Asn Met Gln Lys Ile Asn 

355 360 365 
Gin Lys Leu Asp Glu Thr Asn Ala Lys Asn Ile Lys Thr Ile Lys Leu 

370 375 380 
Asp Ser Asn His Thr Phe Leu Trp Lys Asp Leu Asp Asn Leu Asn Asn 
385 390 395 400 
Ser Ala Gln Leu Thr Ala Thr Tyr Arg Arg Leu Glu Asp Leu Ala Lys 

405 410 415 
Gln Ile Thr Asn Pro His Ser Thr Ile Tyr Lys Asn Glu Lys Ala Ile 

420 425 430 
Arg Thr Val Lys Glu Ser Leu Ala Trp Leu His Gln Asn Phe Tyr Asn 

435 440 445 
Val Asn Lys Asp Ile Glu Gly Ser Ala Asn Trp Trp Asp Phe Glu Ile 

450 455 460 
Gly val Pro Arg Ser Ile Thr Ala Thr Leu Ala Leu Met Asn Asn Tyr 
465 470 475 480 
Phe Thr Asp Ala Glu ile Lys Thr Tyr Thr Asp Pro Ile Glu His Phe 

485 490 495 
val Pro Asp Ala Gly Tyr Phe Arg Lys Thr Leu Asp Asn Pro Phe Lys 

500 505 510 
Ala Leu Gly Gly Asn Leu Val Asp Met Gly Arg Val Lys Ile Ile Glu 

515 520 525 
Gly Leu Leu Arg Lys Asp Asn Thr Ile Ile Glu Lys Thr Ser His Ser 

530 535 540 
Leu Lys Asn Leu Phe Thr Thr Ala Thr Lys Ala Glu Gly Phe Tyr Ala 
545 550 555 560 
Asp Gly Ser Tyr Ile Asp His Thr Asn Val Ala Tyr Thr Gly Ala Tyr 

565 570 575 
Gly Asn Val Leu Ile Asp Gly Leu Thr Gln Leu Leu Pro Ile Ile Gln 

580 585 590 
Glu Thr Asp Tyr Lys Ile Ser Asn Gln Glu Leu Asp Met Val Tyr Lys 

595 600 605 
Trp Ile Asn Gln Ser Phe Leu Pro Leu Ile Val Lys Gly Glu Leu Met 

610 615 620 
Asp met Ser Arg Gly Arg Ser Ile Ser Arg Glu Ala Ala Ser Ser His 
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625 	 630 635 640 
Ala Ala Ala Val Glu Val Leu Arg Gly Phe Leu Arg Leu Ala Asn Met 

645 650 655 
Ser Asn Glu Glu Arg Asn Leu Asp Leu Ile Ser Thr Ile Lys Thr Ile 

660 665 670 
Ile Thr Ser Asn Lys Phe Tyr Asn Val Phe Asn Asn Leu Lys Ser Tyr 

675 680 685 
Ser Asp Ile Ala Asn Met Asn Lys Met Leu Asn Asp Ser Thr Val Ala 

690 	 695 700 
Thr Lys Pro Leu Lys Ser Asn Leu Ser Thr Phe Asn Ser Met Asp Arg 
705 	 710 715 720 
Leu Ala Tyr Tyr Asn Ala Glu Lys Asp Phe Gly Phe Ala Leu Ser Leu 

725 730 735 
His Ser Lys Arg Thr Leu Asn Tyr Glu Gly Met Asn Asp Glu Asn Thr 

740 745 750 
Arg Gly Trp Tyr Thr Gly Asp Gly Met Phe Tyr Leu Tyr Asn Ser Asp 

755 760 765 
Gln Ser His Tyr Ser Asn His Phe Trp Pro Thr Val Asn Pro Tyr Lys 

770 	 775 780 
Met Ala Gly Thr Thr Glu Lys Asp Ala Lys Arg Glu Asp Thr Thr Lys 
785 	 790 795 800 
Glu Phe Met Ser Lys His Ser Lys Asp Ala Lys Glu Lys Thr Gly Gln 

805 810 815 
Val Thr Gly Thr Ser Asp Phe Val Gly Ser Val Lys Leu Asn Asp His 

820 825 830 
Phe Ala Leu Ala Ala Met Asp Phe Thr Asn Trp Asp Arg Thr Leu Thr 

835 840 845 
Ala Gln Lys Gly Trp val Ile Leu Asn Asp Lys Ile val Phe Leu Gly 

850 	 855 860 
Ser Asn Ile Lys Asn Thr Asn Gly Ile Gly Asn Val Ser Thr Thr Ile 
865 	 870 875 880 
Asp Gln Arg Lys Asp Asp Ser Lys Thr Pro Tyr Thr Thr Tyr val Asn 

885 890 895 
Gly Lys Thr Ile Asp Leu Lys Gln Ala Ser Ser Gln Gln Phe Thr Asp 

900 905 910 
Thr Lys Ser val Phe Leu Glu Ser Lys Glu Pro Gly Arg Asn Ile Gly 

915 920 925 
Tyr Ile Phe Phe Lys Asn ser Thr Ile Asp Ile Glu Arg Lys Glu Gln 

930 	 935 940 
Thr Gly Thr Trp Asn Ser Ile Asn Arg Thr Ser Lys Asn Thr Ser Ile 
945 	 950 955 960 
val Ser Asn Pro Phe Ile Thr Ile Ser Gln Lys His Asp Asn Lys Gly 

965 970 975 
Asp ser Tyr Gly Tyr Met Met Val Pro Asn Ile Asp Arg Thr Ser Phe 

980 985 990 
Asp Lys Leu Ala Asn Ser Lys Glu val Glu Leu Leu Glu Asn Ser Ser 

995 1000 1005 
Lys Gln Gln Val Ile Tyr Asp Lys Asn Ser Gln Thr Trp Ala val Ile 

1010 	 1015 1020 
Lys His Asp Asn Gln Glu Ser Leu Ile Asn Asn Gln Phe Lys Met Asn 
1025 	 1030 1035 1040 
Lys Ala Gly Leu Tyr Leu Val Gin Lys Val Gly Asn Asp Tyr Gln Asn 

1045 1050 1055 
Val Tyr Tyr Gln Pro Gln Thr Met Thr Lys Thr Asp Gln Leu Ala Ile 

1060 1065 1070 

<210> 72 
<211> 1081 
<212> PRT 
<213> Streptococcus agalactiae serotype Ia 

<220> 
<223> hyaluronan lyase 

<400> 72 
Met Glu Ile Lys Lys Lys His Arg Ile Met Leu Tyr Ser Ala Leu Ile 
1 	 5 10 15 
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Leu Gly Thr Ile Leu Val Asn Asn Ser Tyr Gln Ala Lys Ala Glu Glu 

20 25 30 
Phe Thr Lys Thr Thr Ser Thr Ser Gln Ile Arg Asp Thr Gln Thr Asn 

35 40 45 
Asn Val Glu Val Pro Gln Thr Glu Ser Thr Thr Val Lys Gly Thr Ser 

50 55 60 
Thr Thr Thr Thr Gin Gln Asp Leu Ser Asn Ser Thr Ala Ser Thr Ala 
65 70 75 80 
Thr Ala Thr Ala Thr His Ser Thr Met Lys Gin Val Val Asp Asn Gln 

85 90 95 
Thr Gln Asn Lys Glu Leu val Lys Asn Gly Asp Phe Lys Glu Lys Ile 

100 105 110 
Ile Asp Lys Lys Ile Asp Lys Lys Ser Gln Trp Thr Asn Leu Tyr Gly 

115 120 125 
Ala Lys Asp Trp Asn Thr Tyr Ile Asp Gln Thr Lys Ser Val Asn Lys 

130 135 140 
Ser Pro Ile Ile Gln Arg Thr Glu Gln Gly Gln Val Ser Leu Ser Ser 
145 150 155 160 
Asp Lys Gly Phe Arg Gly Ala Val Thr Gln Lys Val Asn Ile Asp Pro 

165 170 175 
Thr Lys Lys Tyr Glu Val Lys Phe Asp Ile Glu Thr Ser Asn Lys Val 

180 185 190 
Gly Gln Ala Phe Leu Arg Ile Met Lys Lys Lys Asp Lys Asn Thr Arg 

195 200 205 
Leu Trp Leu Ser Glu met Thr Ser Gly Thr Thr Asn Lys His Thr Leu 

210 215 220 
Thr Lys Ile Tyr Asn Pro Lys Leu Asn Val Ser Glu Val Thr Leu Glu 
225 230 235 240 
Leu Tyr Tyr Glu Lys Gly Thr Gly Ser Val Thr Phe Asp Asn Ile Ser 

245 250 255 
met Lys Ala Lys Gly Pro Lys Asp Ser Glu His Pro Gln Pro Val Thr 

260 265 270 
Thr Gin Ile Glu Glu Ser Val Asn Thr Ala Leu Asn Lys Asn Tyr Val 

275 280 285 
Phe Asn Lys Ala Asp Tyr Gln Tyr Thr Leu Thr Asn Pro Ser Leu Gly 

290 295 300 
Lys Ile val Gly Gly Ile Leu Tyr Pro Ser Ala Thr Gly Ser Thr Thr 
305 310 315 320 
Val Lys Ile Ser Asp Lys Ser Gly Lys Ile Ile Lys Glu Val Pro Leu 

325 330 335 
Ser Val Thr Ala Ser Thr Glu Asp Asn Phe Thr Lys Leu Leu Asp Lys 

340 345 350 
Trp Asn Asp val Thr Ile Gly Asn His Val Tyr Asp Thr Asn Asp Ser 

355 360 365 
Asn Met Gln Lys Lea Asn Gln Lys Leu Asp Glu Thr Asn Ala Lys Asn 

370 375 380 
Ile Lys Asp Ile Lys Leu Asp Ser Asn Arg Thr Phe Leu Trp Glu Asp 
385 390 395 400 
Leu Lys Gly Leu Asn Asn Ser Ala Gln Leu Thr Ala Thr Tyr Arg Arg 

405 410 415 
Leu Glu Asp Leu Ala Lys Gln Ile Thr Asn Pro His Ser Thr Ile Tyr 

420 425 430 
Lys Asn Glu Lys Ala Ile Arg Thr Val Lys Glu Ser Leu Ala Trp Leu 

435 440 445 
His Gln Asn Phe Tyr Asn Val Asn Lys Asp Ile Glu Gly Ser Ala Asn 

450 455 460 
Trp Trp Asp Phe Glu Ile Gly Val Pro Arg Ser Ile Thr Ala Thr Leu 
465 470 475 480 
Ala Leu Met Asn Asn Tyr Phe Thr Asp Ala Glu Ile Lys Thr Tyr Thr 

485 490 495 
Asp Pro Ile Glu His Phe Val Pro Asp Ala Gly Tyr Phe Arg Lys Thr 

500 505 510 
Leu Val Asn Pro Phe Lys Ala Leu Gly Gly Asn Leu Vai Asp Met Gly 

515 520 525 
Arg Val Lys Ile Ile Glu Gly Leu Leu Arg Lys Asp Asn Thr Ile Ile 

530 535 540 
Lys Lys Thr Ser His Ser Leu Lys Asn Leu Phe Thr Thr Ala Thr Lys 
545 550 555 560 
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Ala Glu Gly Phe Tyr Ala Asp Gly Ser Tyr Ile Asp His Thr Asn Val 

565 570 575 
Ala Tyr Thr Gly Ala 

580 
Tyr Gly Asn Val 

8 55 
Leu Ile Asp Gly 590  Thr Gln 

Leu Leu Pro Ile Ile Gln Glu Thr Asp Tyr Lys Ile Ser Asn Gln Glu 
595 600 605 

Leu Asp Met Val Tyr Lys Trp Ile Asn Gln Ser Phe Leu Pro Leu Ile 
610 615 620 

Val Lys Gly Glu Leu Met Asp Met Ser Arg Gly Arg Ser Ile Ser Arg 
625 630 635 640 
Glu Ala Ala Ser Ser His Ala Ala Ala val Glu Val Leu Arg Gly Phe 

645 650 655 
Leu Arg Leu Ala Asn Met Ser Asn Glu Glu Arg Asn Leu Asp Leu Lys 

660 665 670 
Ser Thr Ile Lys Thr Ile Ile Thr Ser Asn Lys Phe Tyr Asn Val Phe 

675 680 685 
Asn Asn Leu Lys Ser Tyr Ser Asp Ile Ala Asn Met Asn Lys Leu Leu 

690 695 700 
Asn Asp Ser Thr Val Ala Thr Lys Pro Leu Lys Ser Asn Leu Ser Thr 
705 710 715 720 
Phe Asn Ser Met Asp Arg Leu Ala Tyr Tyr Asn Ala Glu Lys Asp Phe 

725 730 735 
Gly Phe Ala Leu Ser Leu His Ser Lys Arg Thr Leu Asn Tyr Glu Gly 

740 745 750 
Met Asn Asp Glu Asn Thr Arg Gly Trp Tyr Thr Gly Asp Gly Met Phe 

755 760 765 
Tyr Leu Tyr Asn Ser Asp Gln Ser His Tyr Ser Asn His Phe Trp Pro 

770 775 780 
Thr val Asn Pro Tyr Lys Met Ala Gly Thr Thr Glu Lys Asp Thr Gly 
785 790 795 800 
Arg Glu Asp Thr Ile Lys Lys Leu Met Asn Arg Tyr Asp Lys Thr Asn 

805 810 815 
Lys Asn Ser Lys Val Met Thr Gly Gln Val Thr Gly Thr Ser Asp Phe 

820 825 830 
val Gly Ser Val Lys Leu Asn Asp His Phe Ala Leu Ala Ala Met Asp 

835 840 845 
Phe Thr Asn Trp Asp Arg Thr Leu Thr Ala Gln Lys Gly Trp Val Ile 

850 855 860 
Leu Asn Asp Lys Ile Val Phe Leu Gly Ser Asn Ile Lys Asn Thr Asn 
865 870 875 880 
Gly Val Gly Asn val Ser Thr Thr Ile Asp Gin Arg Lys Asp Asp Ser 

885 890 895 
Lys Thr Pro Tyr Thr Thr Tyr Val Asn Gly Lys Thr Val Asp Leu Lys 

900 905 910 
Gln Ala Ser Ser Gln Gln Phe Thr Asp Thr Lys Ser Val Phe Leu Glu 

915 920 925 
Ser Lys Glu Pro Gly Arg Asn Ile Gly Tyr Ile Phe Phe Lys Asn Ser 

930 935 940 
Thr Ile Asp Ile Glu Arg Lys Glu Gln Thr Gly Thr Trp Asn Ser Ile 
945 950 955 960 
Asn Arg Thr Ser Lys Asn Thr Ser Ile Val Ser Asn Pro Phe Ile Thr 

965 970 975 
Ile Ser Gln Lys His Asp Asn Lys Gly Asp Ser Tyr Gly Tyr Met Met 

980 985 990 
val Pro Asn Ile Asp Arg Thr Ser Phe Asp Lys Leu Ala Asn Ser Lys 

995 1000 1005 
Glu Val Glu Leu Leu Glu Asn Ser Ser Lys Gln Gln Val Ile Tyr Asp 

1010 1015 1020 
Lys Asn Ser Gln Thr Trp Ala val Ile Lys His Asp Asn Gln Glu Ser 
1025 1030 1035 1040 
Leu Ile Asn Asn Gln Phe Lys Met Asn Lys Ala Gly Leu Tyr Leu val 

1045 1050 1055 
Gln Lys Val Gly Asn Asp Tyr Gln Asn Val Tyr Tyr Gln Pro Gln Thr 

1060 1065 1070 
met Thr Lys Thr Asp Gln Leu Ala Ile 

1075 1080 
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<210> 73 
<211> 984 
<212> PRT 
<213> Streptococcus agalactiae serotype III 

<220> 
<223> hyaluronan lyase 

<400> 73 
Met Lys Gln Val Val Asp Asn Gln Thr Gln Asn Lys Glu Leu Val Lys 
1 5 10 15 

Asn Gly Asp Phe Asn Gln Thr Asn Pro Val Ser Gly Ser Trp Ser His 
20 25 30 

Thr Ser Ala Arg Glu Trp Ser Ala Trp Ile Asp Lys Glu Asn Thr Ala 
35 40 45 

Asp Lys Ser Pro Ile Ile Gln Arg Thr Glu Gln Gly Gin Val Ser Leu 
50 55 60 

Ser Ser Asp Lys Gly Phe Arg Gly Ala Val Thr Gln Lys Val Asn Ile 
65 70 75 80 
Asp Pro Thr Lys Lys Tyr Glu Val Lys Phe Asp Ile Glu Thr Ser Asn 

85 90 95 
Lys Ala Gly Gln Ala Phe Leu Arg Ile Met Glu Lys Lys Asp Asn Asn 

100 105 110 
Thr Arg Leu Trp Leu Ser Glu Met Thr Ser Gly Thr Thr Asn Lys His 

115 120 125 
Thr Leu Thr Lys Ile Tyr Asn Pro Lys Leu Asn Val Ser Glu Val Thr 

130 135 140 
Leu Glu Leu Tyr Tyr Glu Lys Gly Thr Gly Ser Ala Thr Phe Asp Asn 
145 150 155 160 
Ile Ser Met Lys Ala Lys Gly Pro Lys Asp Ser Glu His Pro Gln Pro 

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

180 185 190 
Tyr Val Phe Asn Lys Ala Asp Tyr Gin Tyr Thr Leu Thr Asn Pro Ser 

195 200 205 
Leu Gly Lys Ile Val Gly Gly Ile Leu Tyr Pro Asn Ala Thr Gly Ser 

210 215 220 
Thr Thr Val Lys Ile Ser Asp Lys ser Gly Lys Ile Ile Lys Glu Val 
225 230 235 240 
Pro Leu ser Val Thr Ala Ser Thr Glu Asp Lys Phe Thr Lys Leu Leu 

245 250 255 
Asp Lys Trp Asn Asp Val Thr Ile Gly Asn His Val Tyr Asp Thr Asn 

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

275 280 285 
Lys Asn Ile Lys Thr Ile Lys Leu Asp Ser Asn His Thr Phe Leu Trp 

290 295 300 
Lys Asp Leu Asp Asn Leu Asn Asn Ser Ala Gln Leu Thr Ala Thr Tyr 
305 310 315 320 
Arg Arg Leu Glu Asp Leu Ala Lys Gln Ile Thr Asn Pro His Ser Thr 

325 330 335 
Ile Tyr Lys Asn Glu Lys Ala Ile Arg Thr Val Lys Glu Ser Leu Ala 

340 345 350 
Trp Leu His Gln Asn Phe Tyr Asn Val Asn Lys Asp Ile Glu Gly Ser 

355 360 365 
Ala Asn Trp Trp Asp Phe Glu Ile Gly Val Pro Arg Ser Ile Thr Ala 

370 375 380 
Thr Leu Ala Leu met Asn Asn Tyr Phe Thr Asp Ala Glu Ile Lys Thr 
385 390 395 400 
Tyr Thr Asp Pro Ile Glu His Phe Val Pro Asp Ala Gly Tyr Phe Arg 

405 410 415 
Lys Thr Leu Asp Asn Pro Phe Lys Ala Leu Gly Gly Asn Leu Val Asp 

420 425 430 
Met Gly Arg val Lys Ile Ile Glu Gly Leu Leu Arg Lys Asp Asn Thr 

435 440 445 
Ile Ile Glu Lys Thr Ser His Ser Leu Lys Asn Leu Phe Thr Thr Ala 

450 455 460 
Thr Lys Ala Glu Gly Phe Tyr Ala Asp Gly Ser Tyr Ile Asp His Thr 
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465 470 475 480 
Asn Val Ala Tyr Thr Gly Ala Tyr Gly Asn Val Leu Ile Asp Gly Leu 

485 490 495 
Thr Gln Leu Leu Pro Ile Ile Gln Glu Thr Asp Tyr Lys Ile Ser Asn 

500 505 510 
Gln Glu Leu ASp Met val Tyr Lys Trp Ile Asn Gln Ser Phe Leu Pro 

515 520 525 
Leu Ile Val Lys Gly Glu Leu Met Asp Met Ser Arg Gly Arg Ser Ile 

530 535 540 
Ser Arg Glu Ala Ala Ser Ser His Ala Ala Ala Val Glu val Leu Arg 
545 550 555 560 
Gly Phe Leu Arg Leu Ala Asn Met Ser Asn Glu Glu Arg Asn Leu Asp 

565 570 575 
Leu Lys Ser Thr Ile Lys Thr Ile Ile Thr Ser Asn Lys Phe Tyr Asn 

580 585 590 
val Phe Asn Asn Leu Lys Ser Tyr Ser Asp Ile Ala Asn Met Asn Lys 

595 600 605 
Met Leu Asn Asp Ser Thr val Ala Thr Lys Pro Leu Lys Ser Asn Leu 

610 615 620 
Ser Thr Phe Asn Ser Met Asp Arg Leu Ala Tyr Tyr Asn Ala Glu Lys 
625 630 635 640 
Asp Phe Gly Phe Ala Leu Ser Leu His Ser Lys Arg Thr Leu Asn Tyr 

645 650 655 
Glu Gly met Asn Asp Glu Asn Thr Arg Asp Trp ryr Thr Gly Asp Gly 

660 665 670 
Met Phe Tyr Leu Tyr Asn Ser Asp Gln Ser His Tyr Ser Asn His Phe 

675 680 685 
Trp Pro Thr val Asn Pro Tyr Lys Met Ala Gly Thr Thr Glu Lys Asp 

690 695 700 
Ala Lys Arg Glu Asp Thr Thr Lys Glu Phe Met Ser Lys His Ser Lys 
705 710 715 720 
Asp Ala Lys Glu Lys Thr Gly Gln Val Thr Gly Thr Ser Asp Phe val 

725 730 735 
Gly Ser val Lys Leu Asn Asp His Phe Ala Leu Ala Ala Met Asp Phe 

740 745 750 
Thr Asn Trp Asp Arg Thr Leu Thr Ala Gln Lys Gly Trp Val Ile Leu 

755 760 765 
Asn Asp Lys Ile Val Phe Leu Gly Ser Asn Ile Lys Asn Thr Asn Gly 

770 775 780 
Ile Gly Asn val Ser Thr Thr Ile Asp Gln Arg Lys Asp Asp Ser Lys 
785 790 795 800 
Thr Pro Tyr Thr Thr Tyr Val Asn Gly Lys Thr Ile Asp Leu Lys Gln 

805 810 815 
Ala Ser Ser Gln Gln Phe Thr Asp Thr Lys Ser val Phe Leu Glu Ser 

820 825 830 
Lys Glu Pro Gly Arg Asn Ile Gly Tyr Ile Phe Phe Lys Asn Ser Thr 

835 840 845 
Ile Asp Ile Glu Arg Lys Glu Gln Thr Gly Thr Trp Asn Ser Ile Asn 

850 855 860 
Arg Thr Ser Lys Asn Thr Ser Ile val Ser Asn Pro Phe Ile Thr Ile 
865 870 875 880 
Ser Gln Lys His Asp Asn Lys Gly Asp Ser Tyr Gly Tyr Met Met Val 

885 890 895 
Pro Asn Ile Asp Arg Thr Ser Phe Asp Lys Leu Ala Asn Ser Lys Glu 

900 905 910 
val Glu Leu Leu Glu Asn Ser Ser Lys Gln Gin Val Ile Tyr Asp Lys 

915 920 925 
Asn Ser Gln Thr Trp Ala Val Ile Lys His Asp Asn Gln Glu Ser Leu 

930 935 940 
Ile Asn Asn Gln Phe Lys Met Asn Lys Ala Gly Leu Tyr Leu Val Gln 
945 950 955 960 
Lys val Gly Asn Asp Tyr Gln Asn Val Tyr Tyr Gln Pro Gln Thr Met 

965 970 975 
Thr Lys Thr Asp Gln Leu Ala Ile 

980 

<210> 74 
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<211> 807 
<212> PRT 
<213> Staphylococcus aureus (strain COL) 

<220> 
<223> hyaluronan lyase 

<400> 74 
Met Thr Tyr Arg Ile Lys Lys Trp Gln Lys Leu Ser Thr Ile Thr Leu 
1 5 10 15 

Leu Met Ala Gly Val Ile Thr Leu Asn Gly Gly Glu Phe Arg Ser Val 
20 25 30 

Asp Lys His Gln Ile Ala val Ala Asp Thr Asn val Gln Thr Pro Asp 
35 40 45 

Tyr Glu Lys Leu Arg Asn Thr Trp Leu Asp Val Asn Tyr Gly Tyr Asp 
50 55 60 

Lys Tyr Asp Glu Asn Asn Pro Asp Met Lys Lys Lys Phe Asp Ala Thr 
65 70 75 80 
Glu Lys Glu Ala Thr Asn Leu Leu Lys Glu Met Lys Thr Glu Ser Gly 

85 90 95 
Arg Lys Tyr Leu Trp Ser Gly Ala Glu Thr Leu Glu Thr Asn Ser Ser 

100 105 110 
His Met Thr Arg Thr Tyr Arg Asn Ile Glu Lys Ile Ala Glu Ala Met 

115 120 125 
Arg Asn Pro Lys Thr Thr Leu Asn Thr Asp Glu Asn Lys Lys Lys val 

130 135 140 
Lys Asp Ala Leu Glu Trp Leu His Lys Asn Ala Tyr Gly Lys Glu Pro 
145 150 155 160 
Asp Lys Lys val Lys Glu Leu Ser Glu Asn Phe Thr Lys Thr Thr Gly 

165 170 175 
Lys Asn Thr Asn Leu Asn Trp Trp Asp Tyr Glu Ile Gly Thr Pro Lys 

180 185 190 
Ser Leu Thr Asn Thr Leu Ile Leu Leu Asn Asp Gln Phe Ser Asn Glu 

195 200 205 
Glu Lys Lys Lys Phe Thr Ala Pro Ile Lys Thr Phe Ala Pro Asp Ser 

210 215 220 
Asp Lys Ile Leu Ser ser val Gly Lys Ala Glu Leu Ala Lys Gly Gly 
225 230 235 240 
Asn Leu val Asp Ile Ser Lys Val Lys Leu Leu Glu Cys Ile Ile Glu 

245 250 255 
Glu Asp Lys Asp Met Met Lys Lys Ser Ile Asp Ser Phe Asn Lys Val 

260 265 270 
Phe Thr Tyr Val Gln Asp Ser Ala Thr Gly Lys Glu Arg Asn Gly Phe 

275 280 285 
Tyr Lys Asp Gly Ser Tyr Ile Asp His Gln Asp Val Pro Tyr Thr Gly 

290 295 300 
Ala Tyr Gly Val Val Leu Leu Glu Gly Ile Ser Gln met Met Pro Met 
305 310 315 320 
Ile Lys Glu Thr Pro Phe Asn Asp Lys Thr Gln Asn Asp Thr Thr Leu 

325 330 335 
Lys Ser Trp Ile Asp Asp Gly Phe Met Pro Leu Ile Tyr Lys Gly Glu 

340 345 350 
Met Met Asp Leu Ser Arg Gly Arg Ala Ile Ser Arg Glu Asn Glu Thr 

355 360 365 
Ser His Ser Ala Ser Ala Thr Val Met Lys Ser Leu Leu Arg Leu Ser 

370 375 380 
Asp Ala Met Asp Asp ser Thr Lys Ala Lys Tyr Lys Lys Ile Val Lys 
385 390 395 400 
Ser Ser Val Glu Ser Asp Ser Ser Tyr Lys Gln Asn Asp Tyr Leu Asn 

405 410 415 
Ser Tyr Ser Asp Ile ASp Lys Met Lys Ser Leu Met Thr Asp Asn Ser 

420 425 430 
Ile Ser Lys Asn Gly Leu Thr Gln Gln Leu Lys Ile Tyr Asn Asp Met 

435 440 445 
Asp Arg val Thr Tyr His Asn Lys Asp Leu Asp Phe Ala Phe Gly Leu 

450 455 460 
Ser Met Thr Ser Lys Asn val Ala Arg Tyr Glu Ser Ile Asn Gly Glu 
465 470 475 480 
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Asn Leu Lys Gly Trp His Thr Gly Ala Gly Met Ser Tyr Leu Tyr Asn 

485 490 495 
Ser Asp Val Lys His Tyr His Asp Asn Phe Trp Val Thr Ala Asp met 

500 505 510 
Lys Arg Leu Ser Gly Thr Thr Thr Leu Asp Asn Glu Ile Leu Lys Asp 

515 	 520 525 
Thr Asp Asp Lys Lys Ser Ser Lys Thr Phe Val Gly Gly Thr Lys Val 

530 	 535 540 
Asp Asp Gin His Ala Ser Ile Gly Met Asp Phe Glu Asn Gln Asp Lys 
545 	 550 555 560 
Thr Leu Thr Ala Lys Lys Ser Tyr Phe Ile Leu Asn Asp Lys Ile Val 

565 570 575 
Phe Leu Gly Thr Gly Ile Lys Ser Thr Asp Ser Ser Lys Asn Pro Val 

580 585 590 
Thr Thr Ile Glu Asn Arg Lys Ala Asn Gly Tyr Thr Leu Tyr Thr Asp 

595 	 600 605 
Asp Lys Gln Thr Thr Asn Ser Asp Asn Gln Glu Asn Asn Ser Val Phe 

610 	 615 620 
Leu Glu Ser Thr Asp Thr Lys Lys Asn Ile Gly Tyr His Phe Leu Asn 
625 	 630 635 640 
Lys Pro Lys Ile Thr Val Lys Lys Glu Ser His Thr Gly Lys Trp Lys 

645 650 655 
Glu Ile Asn Lys Ser Gln Lys Asp Thr Gln Lys Thr Asp Glu Tyr Tyr 

660 665 670 
Glu Val Thr Gln Lys His Ser Asn Ser Asp Asn Lys Tyr Gly Tyr val 

675 	 680 685 
Leu Tyr Pro Gly Leu Ser Lys Asp Val Phe Lys Thr Lys Lys Asp Glu 

690 	 695 700 
val Thr val val Lys Gin Glu Asp Asp Phe His val Val Lys Asp Asn 
705 	 710 715 720 
Glu Ser Val Trp Ala Gly Val Asn Tyr Ser Asn Ser Thr Gln Thr Phe 

725 730 735 
Asp Ile Asn Asn Thr Lys val Glu Val Lys Ala Lys Gly met Phe Ile 

740 745 750 
Leu Lys Lys Lys Asp Asp Asn Thr Tyr Glu Cys Ser Phe Tyr Asn Pro 

755 	 760 765 
Glu Ser Thr Asn Ser Ala Ser Asp Ile Glu Ser Lys Ile Ser Met Thr 

770 	 775 780 
Gly Tyr Ser Ile Thr Asn Lys Asn Thr Ser Thr Ser Asn Glu Ser Gly 
785 	 790 795 800 
Val His Phe Glu Leu Thr Lys 

805 

<210> 75 
<211> 420 
<212> PRT 
<213> Staphylococcus aureus (strain MRSA252) 

<220> 
<223> hyaluronan lyase 

<400> 75 
Met Thr Tyr Arg Met Lys Lys Trp Gln Lys Leu Ser Thr Ile Thr Leu 
1 	 5 10 15 

Leu met Ala Gly Val Ile Thr Leu Asn Gly Gly Glu Phe Arg Ser Ile 
20 25 30 

Asp Lys His Gln Ile Ala Val Ala Asp Thr Asn val Gln Thr Thr Asp 
35 	 40 45 

Tyr Glu Lys Leu Arg Asn Ile Trp Leu Asp Val Asn Tyr Gly Tyr Asp 
50 	 55 60 

Lys Tyr Asp Glu Asn Asn Pro Asp Met Lys Lys Lys Phe Glu Ala Thr 
65 	 70 75 80 
Glu Asn Glu Ala Glu Lys Leu Leu Lys Glu Met Lys Thr Glu Ser Asp 

85 90 95 
Arg Lys Tyr Leu Trp Glu Ser Ser Lys Asp Leu Asp Thr Lys Ser Ala 

100 105 110 
Asp Met Thr Arg Thr Tyr Arg Asn Ile Glu Lys Ile Ser Glu Ala Met 
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115 120 125 

Lys His Lys Asn Thr Lys Leu Lys Thr Asp Glu Asn Lys Thr Lys Val 
130 	 135 140 

Lys Asp Ala Leu Glu Trp Leu His Lys Asn Ala Tyr Gly Lys Glu Pro 
145 	 150 155 160 
Asp Lys Lys Val Ala Asp Leu Thr Ser Asn Phe Lys Asn Lys Thr Ser 

165 170 175 
Arg Asn Thr Asn Leu Asn Trp Trp Asp Tyr Glu Ile Gly Thr Pro Arg 

180 185 190 
Ala Leu Thr Asn Thr Leu Ile Leu Leu Gln Glu Asp Phe Thr Asp Glu 

195 200 205 
Glu Lys Lys Lys Tyr Thr Ala Pro Ile Lys Thr Phe Ala Pro Asp Ser 

210 	 215 220 
Asp Lys Ile Leu Ser Ser Val Gly Lys Ser Glu Pro Ala Lys Gly Gly 
225 	 230 235 240 
Asn Leu Val Asp Ile Ser Lys Val Lys Leu Leu Glu Ser Ile Ile Glu 

245 250 255 
Glu Asp Lys Asp met Met Lys Lys Ser Ile Asp Ser Phe Asn Thr val 

260 265 270 
Phe Thr Tyr Ala Gln Asn Ser Ala Thr Gly Lys Glu Arg Asn Gly Phe 

275 280 285 
Tyr Lys Asp Gly Ser Tyr Ile Asp His Gln Asp Val Pro Tyr Thr Gly 

290 	 295 300 
Ala Tyr Gly Val val Leu Leu Glu Gly Ile Ser Gln Met Met Pro Met 
305 	 310 315 320 
Ile Lys Glu Thr Pro Phe Asn Asp Ser Asn Gln Asn Asp Thr Thr Leu 

325 330 335 
Lys Ser Trp Ile Asp Asp Gly Phe Met Pro Leu Ile Tyr Lys Gly Glu 

340 345 350 
Met Met Asp Leu Ser Arg Gly Arg Ala Ile Ser Arg Glu Asn Glu Thr 

355 360 365 
Ser His Ser Ala Ser Ala Thr Val Met Lys Ser Leu Leu Arg Leu Ser 

370 	 375 380 
Asp Thr Met Asp Lys Ser Thr Lys Ala Lys Tyr Lys Lys Ile val Lys 
385 	 390 395 400 
Thr Ser Val Glu Ser Asp Ser Ser Tyr Lys Gln Thr Asp Tyr Leu Ser 

405 410 415 
Ser Tyr Ser Asp 

420 

<210> 76 
<211> 806 
<212> PRT 
<213> Staphylococcus aureus (strain MRSA252) 

<220> 
<223> hyaluronan lyase 

<400> 76 
Met Thr Asn Lys Met Lys Lys Trp Gin Lys Leu Ser Thr Ile Thr Leu 
1 	 5 10 15 

Leu Met Thr Gly Val Ile Ala Leu Asn Asn Gly Glu Phe Arg Asn val 
20 25 30 

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

Tyr Glu Lys Leu Lys Lys Thr Trp Leu Asp Val Asn Tyr Gly Tyr Asp 
50 	 55 60 

Gln Tyr Asp Glu Asn Asn Gin Asp Met Lys Lys Lys Phe Asp Ala Lys 
65 	 70 75 80 
Glu Lys Glu Ala Lys Lys Leu Leu Asp Asp Met Lys Thr Asp Thr Asn 

85 90 95 
Arg Thr Tyr Leu Trp Ser Gly Ala Glu Asn Leu Glu Thr Asn Ser Ser 

100 105 110 
HiS met Thr Lys Thr Tyr Arg Asn Ile Glu Lys Ile Ala Glu Ser Met 

115 120 125 
Gln His Lys Asn Thr val Leu Lys Thr val Glu Asn Lys Leu Lys Ile 

130 	 135 140 
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Lys Glu Ala Leu Asp Trp Met His Lys Asn Val Tyr Gly Lys Asn Pro 
145 150 155 160 
Ser Gln Lys Val Glu Asp Leu Thr Lys Asn Arg Lys Gly Gln Thr Thr 

165 170 175 
Pro Lys Asn Asn Ser Leu Asn Trp Trp Asp Tyr Glu Ile Gly Thr Pro 

180 185 190 
Arg Ala Leu Thr Asn Thr Leu Leu Leu Met Asp Asp Met Leu Thr Lys 

195 200 205 
Asp Glu Met Lys Asn Tyr Ser Lys Pro Ile Ser Thr Tyr Ala Pro Ser 

210 215 220 
Ser Asp Lys Ile Leu Ser Ser val Gly Glu Ser Glu Asp Ala Lys Gly 
225 230 235 240 
Gly Asn Leu Val Asp Ile Ser Lys Val Lys Leu Leu Glu ser Val Ile 

245 250 255 
Glu Glu Asp Val Asp Met Leu Lys Lys Ser Ile Asp Ser Phe Asn Lys 

260 265 270 
Val Phe Thr Tyr val Gln Asp Ser Ala Thr Gly Lys Gly Arg Asn Gly 

275 280 285 
Phe Tyr Lys Asp Gly ser Tyr Ile Asp His Gln Asp Val Pro Tyr Thr 

290 295 300 
Gly Ala Tyr Gly Val Val Leu Leu Glu Gly Ile Ser Gln Met Met Pro 
305 310 315 320 
met Ile Lys Glu Ser Pro Phe Lys Thr Thr Gln Asp Asn Ala Thr Leu 

325 330 335 
Ser Asn Trp Ile Asp Glu Gly Phe Met Pro Leu Ile Tyr Lys Gly Glu 

340 345 350 
Met Met Asp Leu Ser Arg Gly Arg Ala Ile Ser Arg Glu Asn Glu Thr 

355 360 365 
ser His Thr Ala Ser Ala Thr val met Lys Ser Leu Leu Arg Leu Asn 

370 375 380 
Asp Thr Met Asp Asp Ser Thr Lys Thr Arg Tyr Lys Gln Ile Val Lys 
385 390 395 400 
Thr Ser Val Asn Ser Asp Ser Ser Tyr Asn Gln Asn Asn Tyr Leu Asn 

405 410 415 
Ser Tyr Ser Asp Ile Ala Lys met Lys Lys Leu Met Asn Asp Ser Thr 

420 425 430 
Ile Ser Lys Asn Asp Leu Thr Gln Gln Leu Lys Ile Tyr Asn Asp Met 

435 440 445 
Asp Arg val Thr Tyr His Asn Lys Asp Leu Asp Phe Ala Phe Gly Leu 

450 455 460 
Ser Met Thr ser Lys Asn Ile Ala Arg Tyr Glu Asn Ile Asn Gly Glu 
465 470 475 480 
Asn Leu Lys Gly Trp His Thr Gly Ala Gly Met Ser Tyr Leu Tyr Asn 

485 490 495 
ser Asp val Lys His Tyr Arg Asp Asn Phe Trp Ala Thr Ala Asp Met 

500 505 510 
Thr cys Leu Pro Gly Thr Thr Thr Leu Asn Asp Met Pro Ser Thr Asn 

515 520 525 
Thr Lys Asn Asp Lys Ser Phe Val Gly Gly Thr Lys Leu Asn Asn Lys 

530 535 540 
Tyr Ala Ser Ile Gly Met Asp Phe Glu Asn Gln Asp Lys Thr Leu Thr 
545 550 555 560 
Ala Lys Lys Ser Tyr Phe Ile Leu Asn Asp Lys Ile Val Phe Leu Gly 

565 570 575 
Thr Gly Ile Lys Ser Thr Asp Ser Ser Lys Asn Pro val Thr Ser Val 

580 585 590 
Glu Asn Arg Lys Ala Asn Gly Tyr Lys Leu Phe Lys Asp Asp Ile Glu 

595 600 605 
Ile Thr Thr Ser Asp Val Asn Ala Gin Glu Thr His Ser Val Phe Leu 

610 615 620 
Glu Ser Asn Asp Thr Lys Lys Asn Ile Gly Tyr His Phe Leu Asp Lys 
625 630 635 640 
Pro Lys Ile Thr Val Lys Lys Glu Ser His Thr Gly Lys Trp ser Glu 

645 650 655 
Ile Asn Lys Ser Gln Lys Lys Asp Asp Lys Lys Asp Glu Tyr Tyr Glu 

660 665 670 
val Thr Gln Thr His Asn Thr Ser Asp Ser Lys Tyr Ala Tyr val Leu 

675 680 685 
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Tyr Pro Gly Leu Ser Lys Ser Asp Phe Lys Ser Lys Asn Asn Asn val 

690 	 695 700 
Ser Ile Val Lys Gln Asp Glu Asp Phe His Val Ile Lys Asp Asn Asp 
705 	 710 715 720 
Gly Val Phe Ala Gly Val Asn Tyr Ser Asp Asn Thr Lys Ser Phe Asp 

725 730 735 
Ile Asn Gly Ile Thr Val Glu Leu Lys Glu Lys Gly Met Phe val Ile 

740 745 750 
Lys Lys Lys Asp Asp Lys Ala Tyr Lys Cys Ser Phe Tyr Asn Pro Glu 

755 760 765 
Thr Thr Asn Thr Ala Ser Asn Ile Glu Ser Lys Ile Phe Ile Lys Gly 

770 	 775 780 
Tyr Thr Ile Thr Asn Lys Ser Val Ile Asn Ser Asn Asp Ala Gly val 
785 	 790 795 800 
Asn Phe Glu Leu Thr Lys 

805 

<210> 77 
<211> 815 
<212> PRT 
<213> Staphylococcus aureus (strain MSSA476) 

<220> 
<223> hyaluronan lyase 

<400> 77 
Met Thr Tyr Arg Ile Lys Lys Trp Gln Lys Leu Ser Thr Ile Thr Leu 
1 	 5 10 15 

Leu Met Ala Gly Val Ile Thr Leu Asn Gly Gly Glu Phe Arg Ser Ile 
20 25 30 

Asp Lys Tyr Gln Ile Ala val Ala Asp Thr Asn Val Gln Thr Pro Asp 
35 40 45 

Tyr Glu Lys Leu Arg Asn Thr Trp Leu Asp Val Asn Tyr Gly Tyr Asp 
50 	 55 60 

Lys Tyr Asp Glu Lys Asn Asp Ala Met Lys Lys Lys Phe Glu Ala Thr 
65 	 70 75 80 
Glu Asn Glu Ala Lys Lys Leu Leu Ser Glu Met Lys Thr Glu Ser Asp 

85 90 95 
Arg Lys Tyr Leu Trp Glu Asn Ser Lys Asp Leu Asp Thr Lys Ser Ala 

100 105 110 
Asp Met Thr Arg Thr Tyr Arg Asn Ile Glu Lys Ile Ala Glu Ala Met 

115 120 125 
Lys His Lys Asp Thr Lys Leu Lys Ile Asp Glu Asn Lys Lys Lys Val 

130 	 135 140 
Lys Asp Ala Leu Glu Trp Leu His Lys Asn Ala Tyr Gly Lys Glu Pro 
145 	 150 155 160 
Asp Lys Lys Val Ala Asp Leu Thr Ser Asn Phe Lys Asn Lys Thr Ser 

165 170 175 
Arg Asn Thr Asn Leu Asn Trp Trp Asp Tyr Glu Ile Gly Thr Pro Arg 

180 185 190 
Ala Leu Thr Asn Thr Leu Ile Leu Leu Asn Asp Gln Phe Ser Asn Asp 

195 200 205 
Glu Lys Lys Lys Tyr Thr Ala Pro Ile Lys Thr Phe Ala Pro Glu Ser 

210 	 215 220 
Asp Lys Ile Leu Ser Ser Val Gly Gln Pro Glu Gln Ala Lys Gly Gly 
225 	 230 235 240 
Asn Leu val Asp Ile Ala Lys val Lys Leu Leu Glu Ser Ile Ile Glu 

245 250 255 
Glu Asp Lys Asp Ile Thr Lys Asn Ser Ile Asp Ala Phe Asn Lys Val 

260 265 270 
Phe Thr Tyr val Gin Ser Asn Ala Thr Gly Lys Glu Arg Asn Gly Phe 

275 280 285 
Tyr Lys Asp Gly Ser Tyr Ile Asp His Gln Asp val Pro Tyr Thr Gly 

290 	 295 300 
Ala Tyr Gly Val Val Leu Leu Glu Gly Ile Ser Gln Met Met Pro Met 
305 	 310 315 320 
Ile Lys Glu Thr Pro Phe Asn Asp Lys Thr Gln Asn Asp Thr Thr Leu 
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325 330 335 

Lys Ser Trp Ile Asp Asp Gly Phe Met Pro Leu Ile Tyr Lys Gly Glu 
340 345 350 

Met Met Asp Leu Ser Arg Gly Arg Ala Ile Ser Arg Glu Asn Glu Thr 
355 	 360 365 

Ser His Thr Ala Ser Ala Thr val met Lys Ser Leu Leu Arg Leu Ser 
370 	 375 380 

Asp Ala Met Asp Asp Ser Thr Lys Ala Lys Tyr Lys Gln Ile Val Lys 
385 	 390 395 400 
Thr Ser Val Lys Ser Asp Ser Ser Tyr Gly Gln Asn Asp Thr Leu Ser 

405 410 415 
Ser Tyr Ser Asp Ile Ser Lys Met Lys Ser Leu Met Glu Asp Ser Thr 

420 425 430 
Ile Ser Thr Asn Gly Leu Thr Gln Gln Leu Lys Ile Tyr Asn Asp Met 

435 	 440 445 
Asp Arg Val Thr Tyr His Asn Lys Asp Leu Asp Phe Ala Phe Gly Leu 

450 	 455 460 
Ser Met Thr Ser Lys Asn val Ala Arg Tyr Glu Ser Ile Asn Gly Glu 
465 	 470 475 480 
Asn Leu Lys Gly Trp His Thr Gly Ala Gly Met Ser Tyr Leu Tyr Asn 

485 490 495 
Ser Asp Val Lys His Tyr Arg Asp Asn Phe Trp Ala Thr Ala Asp Met 

500 505 510 
Lys Arg Leu Ala Gly Thr Thr Thr Leu Glu Asn Glu Glu Pro Lys Gly 

515 	 520 525 
Thr Asp Val Lys Lys Ser Ser Lys Thr Phe Val Gly Gly Thr Lys Phe 

530 	 535 540 
Asp Asp Gln His Ala Ser Ile Gly Met Asp Phe Glu Asn Gln Asp Lys 
545 	 550 555 560 
Thr Leu Thr Ala Lys Lys Ser Tyr Phe Ile Leu Asn Asp Lys Ile val 

565 570 575 
Phe Leu Gly Thr Gly Ile Lys Ser Thr Asp Ser Ser Lys Asn Pro Val 

580 585 590 
Thr Thr tie Glu Asn Arg Lys Ala Asn Gly Tyr Thr Leu Tyr Thr Asp 

595 	 600 605 
Asp Lys Gln Thr Thr Ala Ser Asp Asn Gln Gly Thr Asn Ser val Phe 

610 	 615 620 
Leu Glu Ser Thr Asn Lys Pro Lys Asn Asn Ile Gly Tyr His Phe Leu 
625 	 630 635 640 
Asn Glu Ser Lys Ile Thr val Lys Lys Glu Ser His Thr Gly Lys Trp 

645 650 655 
Ser Asp Ile Asn Lys Ser Gln Lys Gln Asp Ser Lys Thr Asn Gln Tyr 

660 665 670 
Tyr Glu Val Thr Gln Lys His Ser Asn Thr Asp Ser Lys Tyr Ala Tyr 

675 	 680 685 
Val Leu Tyr Pro Gly Leu Ser Lys Asp Asp Phe Asn Thr Lys Lys Asp 

690 	 695 700 
Lys Val Thr Val Val Lys Gln Asp Asp Asp Phe His Val Val Lys Asp 
705 	 710 715 720 
Asn Glu Ser val Trp Ala Gly Val Asn Tyr Ser Asp Ser Thr Gln Thr 

725 730 735 
Phe Ile Ile Asn Asn Thr Lys val Glu Val Lys Ala Lys Gly Met Phe 

740 745 750 
Ile Leu Lys Lys Lys Asp Asp Lys Thr Tyr Glu Cys Ser Phe Tyr Asn 

755 	 760 765 
Pro Glu Ser Thr Asn Thr Ala Ser ASp Ile Glu Ser Lys Ile Ser Met 

770 	 775 780 
Thr Gly Tyr Ser Ile Thr Asn Lys Asn Thr Ser Thr Ser Asn Glu Ser 
785 	 790 795 800 
Gly val Arg Phe Glu Leu Gln Gln Thr Leu Asn Lys Asp Asp Asn 

805 810 815 

<210> 78 
<211> 807 
<212> PRT 
<213> Staphylococcus aureus (strain NCTC 8325) 
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<220> 
<223> hyaluronan lyase 

<400> 78 
Met Thr Tyr Arg Ile Lys Lys Trp Gln Lys Leu Ser Thr Ile Thr Leu 
1 5 10 15 

Leu Met Ala Gly Val Ile Thr Leu Asn Gly Gly Glu Phe Arg Ser Val 
20 25 30 

Asp Lys His Gln Ile Ala Val Ala Asp Thr Asn val Gin Thr Pro Asp 
35 40 45 

Tyr Glu Lys Leu Arg Asn Thr Trp Leu Asp Val Asn Tyr Gly Tyr Asp 
50 55 60 

Lys Tyr Asp Glu Asn Asn Pro Asp Met Lys Lys Lys Phe Asp Ala Thr 
65 70 75 80 
Glu Lys Glu Ala Thr Asn Leu Leu Lys Glu Met Lys Thr Glu Ser Gly 

85 90 95 
Arg Lys Tyr Leu Trp Ser Gly Ala Glu Thr Leu Glu Thr Asn Ser Ser 

100 105 110 
His Met Thr Arg Thr Tyr Arg Asn Ile Glu Lys Ile Ala Glu Ala Met 

115 120 125 
Arg Asn Pro Lys Thr Thr Leu Asn Thr Asp Glu Asn Lys Lys Lys Val 

130 135 140 
Lys Asp Ala Leu Glu Trp Leu His Lys Asn Ala Tyr Gly Lys Glu Pro 
145 150 155 160 
Asp Lys Lys Val Lys Glu Leu Ser Glu Asn Phe Thr Lys Thr Thr Gly 

165 170 175 
Lys Asn Thr Asn Leu Asn Trp Trp Asp Tyr Glu Ile Gly Thr Pro Lys 

180 185 190 
Ser Leu Thr Asn Thr Leu Ile Leu Leu Asn Asp Gln Phe Ser Asn Glu 

195 200 205 
Glu Lys Lys Lys Phe Thr Ala Pro Ile Lys Thr Phe Ala Pro Asp Ser 

210 215 220 
Asp Lys Ile Leu Ser Ser val Gly Lys Ala Glu Leu Ala Lys Gly Gly 
225 230 235 240 
Asn Leu Val Asp Ile Ser Lys Val Lys Leu Leu Glu Cys Ile Ile Glu 

245 250 255 
Glu Asp Lys Asp Met Met Lys Lys Ser Ile ASp Ser Phe Asn Lys val 

260 265 270 
Phe Thr Tyr val Gln Asp Ser Ala Thr Gly Lys Glu Arg Asn Gly Phe 

275 280 285 
Tyr Lys Asp Gly Ser Tyr Ile Asp His Gln Asp val Pro Tyr Thr Gly 

290 295 300 
Ala Tyr Gly Val val Leu Leu Glu Gly Ile Ser Gln Met Met Pro Met 
305 310 315 320 
Ile Lys Glu Thr Pro Phe Asn Asp Lys Thr Gln Asn Asp Thr Thr Leu 

325 330 335 
Lys Ser Trp Ile Asp Asp Gly Phe Met Pro Leu Ile Tyr Lys Gly Glu 

340 345 350 
Met Met Asp Leu Ser Arg Gly A rg Ala Ile Ser Arg Glu Asn Glu Thr 

355 360 365 
Ser His Ser Ala Ser Ala Thr Val Met Lys Ser Leu Leu Arg Leu Ser 

370 375 380 
Asp Ala met Asp Asp Ser Thr Lys Ala Lys Tyr Lys Lys Ile Val Lys 
385 390 395 400 
Ser Ser Val Glu Ser Asp Ser Ser Tyr Lys Gln Asn Asp Tyr Leu Asn 

405 410 415 
Ser Tyr Ser Asp Ile Asp Lys Met Lys Ser Leu Met Thr Asp Asn Ser 

420 425 430 
Ile Ser Lys Asn Gly Leu Thr Gln Gln Leu Lys Ile Tyr Asn Asp Met 

435 440 445 
Asp Arg val Thr Tyr His Asn Lys Asp Leu Asp Phe Ala Phe Gly Leu 

450 455 460 
Ser Met Thr Ser Lys Asn Val Ala Arg Tyr Glu Ser Ile Asn Gly Glu 
465 470 475 480 
Asn Leu Lys Gly Trp His Thr Gly Ala Gly Met Ser Tyr Leu Tyr Asn 

485 490 495 
Ser Asp val Lys His Tyr His Asp Asn Phe Trp Val Thr Ala Asp Met 

500 505 510 
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Lys Arg Leu Ser Gly Thr Thr Thr Leu Asp Asn Glu Ile Leu Lys Asp 

515 520 525 
Thr Asp Asp Lys Lys Ser Ser Lys Thr Phe Val Gly Gly Thr Lys Val 

530 	 535 540 
Asp Asp Gln His Ala Ser Ile Gly Met Asp Phe Glu Asn Gln Asp Lys 
545 	 550 555 560 
Thr Leu Thr Ala Lys Lys Ser Tyr Phe Ile Leu Asn Asp Lys Ile Val 

565 570 575 
Phe Leu Gly Thr Gly Ile Lys Ser Thr Asp Ser Ser Lys Asn Pro Val 

580 585 590 
Thr Thr Ile Glu Asn Arg Lys Ala Asn Gly Tyr Thr Leu Tyr Thr Asp 

595 600 605 
Asp Lys Gln Thr Thr Asn Ser Asp Asn Gln Glu Asn Asn Ser Val Phe 

610 	 615 620 
Leu Glu Ser Thr Asp Thr Lys Lys Asn Ile Gly Tyr His Phe Leu Asn 
625 	 630 635 640 
Lys Pro Lys Ile Thr Val Lys Lys Glu Ser His Thr Gly Lys Trp Lys 

645 650 655 
Glu Ile Asn Lys Ser Gln Lys Asp Thr Gln Lys Thr Asp Glu Tyr Tyr 

660 665 670 
Glu val Thr Gin Lys His Ser Asn Ser Asp Asn Lys Tyr Gly Tyr Val 

675 680 685 
Leu Tyr Pro Gly Leu Ser Lys Asp Val Phe Lys Thr Lys Lys Asp Glu 

690 	 695 700 
Val Thr val Val Lys Gln Glu Asp Asp Phe His Val Val Lys Asp Asn 
705 	 710 715 720 
Glu Ser Val Trp Ala Gly Val Asn Tyr Ser Asn Ser Thr Gln Thr Phe 

725 730 735 
Asp Ile Asn Asn Thr Lys val Glu Val Lys Ala Lys Gly Met Phe Ile 

740 745 750 
Leu Lys Lys Lys Asp Asp Asn Thr Tyr Glu Cys Ser Phe Tyr Asn Pro 

755 760 765 
Glu Ser Thr Asn Ser Ala Ser Asp Ile Glu Ser Lys Ile Ser Met Thr 

770 	 775 780 
Gly Tyr Ser Ile Thr Asn Lys Asn Thr Ser Thr Ser Asn Glu Ser Gly 
785 	 790 795 800 
Val His Phe Glu Leu Thr Lys 

805 

<210> 79 
<211> 809 
<212> PRT 
<213> Staphylococcus aureus (strain bovine RF122) 

<220> 
<223> hyaluronan lyase 

<400> 79 
Me
1

t Thr Tyr Arg Me
5
t Lys Lys Trp Gln 1 

0
ys Leu Ser Thr Ile Thr Leu 

15 
Leu Met Ala Gly Gly Ile Thr Phe Asn Asp Ser Glu Phe Arg Ser Val 

20 25 30 
Asp Lys His Gln Ile Ala Val Ala Asp Thr Asn Val Gln Thr Pro Asn 

35 40 45 
Tyr Glu Lys Leu Lys Asn Thr Trp Leu Asp val Asn Tyr Gly Tyr Asp 

50 	 55 60 
Lys Tyr Asp Glu Ser Asn Pro Asp Met Lys Lys Lys Phe Glu Ala Thr 
65 	 70 75 80 
Glu Lys Glu Ala Arg Lys Leu Leu Ser Glu met Lys Thr Glu Ser Asp 

85 90 95 
Arg Lys Tyr Leu Trp Glu Asn Ser Lys Asp Leu Asp Thr Lys Ser Ala 

100 105 110 
Asp Met Thr Arg Thr Tyr Arg Asn Ile Glu Lys Ile Ala Glu Ala met 

115 120 125 
Lys His Pro Lys Thr Thr Leu Lys Asn Asp Glu Asn Lys Lys Lys Val 

130 	 135 140 
Lys Asp Ala Leu Glu Trp Leu His Lys Asn Ala Tyr Gly Lys Glu Pro 
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145 150 155 160 
Gly Lys Lys val Ala Asp Leu Lys Thr Asn Phe Ser Lys Ser Ala Pro 

165 170 175 
Gln Lys Asn Thr Asn Leu Asn Trp Trp Asp Tyr Glu Ile Gly Thr Pro 

180 185 190 
Arg Ala Leu Thr Asn Thr Leu Ile Leu Leu Lys Glu Asp Phe Thr Asp 

195 200 205 
Glu Glu Lys Lys Lys Tyr Thr Ala Pro Ile Lys Thr Phe Ala Pro Lys 

210 215 220 
Ser ASp Glu Ile Leu Ser Ser val Gly Lys Ala Glu Pro Ala Lys Gly 
225 230 235 240 
Gly Asn Leu Val Asp Ile Ser Lys val Lys Leu Leu Glu ser Ile Ile 

245 250 255 
Glu Glu Asp Lys Asp met Met Lys Asn ser Ile Asp Ser Phe Asn Lys 

260 265 270 
Val Phe Thr Tyr val Gln Asp Ser Ala Thr Asp Lys Glu Arg Asn Gly 

275 280 285 
Phe Tyr Lys Asp Gly Ser Tyr Ile Asp His Lys Asp Val Pro Tyr Thr 

290 295 300 
Gly Ala Tyr Gly val val Leu Leu Glu Gly Ile Ser Gln Met Met Pro 
305 310 315 320 
Met Ile Lys Glu Thr Pro Phe Asn Asp Lys Thr Gln Asn Asn Thr Thr 

325 330 335 
Leu Thr Ser Trp Ile Asp Asp Gly Phe Met Pro Leu Ile Tyr Lys Gly 

340 345 350 
Glu Met met Asp Leu Ser Arg Gly Arg Ala Ile Ser Arg Glu Asn Glu 

355 360 365 
Thr ser His Ser Ala Ser Ala Thr Val Met Lys Ser Leu Leu Arg Leu 

370 375 380 
Ser Asp Ala met Asp Glu Ser Thr Lys Ala Lys Tyr Lys Gln Ile Val 
385 390 395 400 
Lys Asn Ser Val Lys Ser Asp ser Ser Tyr Gly Gln Asn Asp Thr Leu 

405 410 415 
Ser Ser Tyr Ser Asp Ile Asp Lys Met Lys Ser Leu met Thr Asp Ser 

420 425 430 
Thr Ile Ser Thr Asn Gly Leu Thr Gln Gln Leu Lys Ile Tyr Asn Ala 

435 440 445 
Met Asp Arg Val Thr Tyr His Asn Lys Asp Leu Asp Phe Ala Phe Gly 

450 455 460 
Leu Ser Met Thr Ser Lys Asn Val Ala Arg Tyr Glu Asn Ile Asn Gly 
465 470 475 480 
Glu Asn Leu Lys Gly Trp His Thr Gly Ala Gly Met Ser Tyr Leu Tyr 

485 490 495 
Asn Ser Asp Val Arg His Tyr Arg Asp Asn Phe Trp Ala Thr Ala Asp 

500 505 510 
Met Lys Arg Leu Ala Asp Thr Thr Thr Leu Glu Asn Glu Glu Pro Lys 

515 520 525 
Gly Thr Asp Val Lys Lys Ser Ser Lys Thr Phe Val Gly Gly Thr Lys 

530 535 540 
Phe Asp Asp Gln His Ala Ser Ile Gly Met Asp Phe Glu Asn Gln Asp 
545 550 555 560 
Lys Thr Leu Thr Ala Lys Lys Ser Tyr Phe Ile Leu Asn Asp Lys Ile 

565 570 575 
Val Phe Leu Gly Thr Gly Ile Lys Thr Thr Asp Ser Ser Lys Asn Pro 

580 585 590 
val Thr Thr Ile Glu Asn Arg Lys Ala His Gly Tyr Thr Leu Tyr Thr 

595 600 605 
Asp Asp Lys Gln Thr Thr Asn Ser Asn Asn Gln Glu Thr Asn Ser val 

610 615 620 
Phe Leu Glu Ser Thr Asn Ser Thr Gln Asn Asn Ile Gly Tyr His Phe 
625 630 635 640 
Leu Asn Lys Ser Lys Ile Thr Val Lys Lys Glu Ser His Thr Gly Lys 

645 650 655 
Trp Ser Asp Ile Asn Lys Ser Gln Lys Asp Thr Gln Lys Thr Asp Glu 

660 665 670 
Tyr Tyr Glu val Thr Gln Lys His Ser Asn Thr Asp Asp Lys Tyr Ala 

675 680 685 
Tyr Val Leu Tyr Pro Gly Ile Thr Lys Asp Asn Phe Lys Ser Lys Ala 
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690 	 695 700 

Ser Gln val Thr Val Val Lys Gin Asp Asp Asp Phe His val Val Lys 
705 	 710 715 720 
Asp Asn Glu Ser val Trp Ala Gly val Asn Tyr Ser Asp Ser Thr Gin 

725 730 735 
Thr Phe Asp Ile Asn Gly Thr Lys Val Glu Val Lys Ala Lys Gly met 

740 745 750 
Phe Ile Leu Lys Lys Lys Asp Asp Asn Thr Tyr Glu Cys Ser Phe Tyr 

755 760 765 
Asn Pro Glu Ser Thr Asn Ser Ala Ser Asp Ile Glu Ser Lys Ile Ser 

770 	 775 780 
met Thr Gly Tyr ser Ile Thr Asn Lys Asn Thr Ser Asn Thr Asn Glu 
785 	 790 795 800 
Ser Gly Val Arg Phe Glu Leu Thr Lys 

805 

<210> 80 
<211> 807 
<212> PRT 
<213> Staphylococcus aureus (strain bovine RF122) 

<220> 
<223> hyaluronan lyase 

<400> 80 
Met Thr Tyr Lys Met Lys Lys Trp Gln Lys Leu Ser Thr Ile Thr Leu 
1 	 5 10 15 

Leu Met Ala Gly Val Ile Thr Leu Asn Asn Gly Glu Phe Arg Asn val 
20 25 30 

Asp Lys His Gln Ile Ala val Ala Asp Thr Asn Val Gln Thr Pro Asp 
35 40 45 

Tyr Glu Lys Leu Lys Lys Thr Trp Leu Asp Val Asn Tyr Gly Asn Asp 
50 	 55 60 

Gln Tyr Asp Glu Asn Asn Gln Asp Met Lys Lys Lys Phe Asp Ala Lys 
65 	 70 75 80 
Glu Asn Glu Ala Lys Lys Leu Leu Glu Asp Met Lys Thr Asp Thr Asn 

85 90 95 
Arg Thr Tyr Leu Trp Ser Gly Ala Glu Asn Leu Glu Thr Asn Ser ser 

100 105 110 
His Met Thr Lys Thr Tyr Arg Asn Ile Glu Lys Ile Ala Glu Ala Met 

115 120 125 
Arg His Lys Asn Thr Ser Leu Lys Thr Asp Glu Asn Lys Leu Lys Ile 

130 	 135 140 
Lys Asp Ala Ile Lys Trp Leu His His Asn Val Tyr Gly Lys Asp Pro 
145 	 150 155 160 
Asp Lys Lys val Ala Asp Leu Thr Thr Asn Arg Lys Glu Lys Asp Ser 

165 170 175 
Ser Lys Lys Asn Asn Ser Leu Asn Trp Trp Asp Tyr Glu Ile Gly Thr 

180 185 190 
Pro Arg Ala Leu Thr Asn Thr Leu Leu Leu met Asp Asn Met Leu Thr 

195 200 205 
Lys Asp Glu Met Ly5 Asn Tyr Ser Lys Pro Ile Ser Ile Tyr Ser Pro 

210 	 215 220 
Ser Ser Tyr Lys Ile Leu Ser Ser Val Gly Glu Ser Glu Asp Ala Lys 
225 	 230 235 240 
Gly Gly Asn Leu val Asp Ile Ala Lys Val Lys Phe Leu Glu Ser val 

245 250 255 
Ile Glu Glu Asp Val Asp Met Met Lys Lys Ser Ile Asp Ser Phe Asn 

260 265 270 
Lys val Phe Thr Tyr Val Gln Asp Ser Ala Thr Gly Lys Ala Arg Asn 

275 280 285 
Gly Phe Tyr Lys Asp Gly Ser Tyr Ile Asp His Gln Asp Val Pro Tyr 

290 	 295 300 
Thr Gly Ala Tyr Gly Val Val Leu Leu Glu Gly Ile Ser Gln Met Met 
305 	 310 315 320 
Pro Met Ile Lys Glu Ser Pro Phe Lys HiS Thr Gln Asp Lys Ala Thr 

325 330 335 
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Leu Ser Asn Trp Ile Asp Glu Gly Phe Met Pro Leu Ile Tyr Lys Gly 

340 345 350 
Glu Met Met Asp Leu Ser Arg Gly Arg Ala Ile Ser Arg Glu Asn Glu 

355 360 365 
Thr Ser His Thr Ala Ser Ala Thr val Met Lys Ser Leu Leu Arg Leu 

370 	 375 380 
Ser Asp Thr met Asp Glu Ser Thr Lys Thr Lys Tyr Lys Gln Ile Val 
385 	 390 395 400 
Lys Thr Ser val Lys Ser Asp Ser Ser Tyr Asp Ser Asn Asp Thr Leu 

405 410 415 
Asn Ser Tyr Ser Asp Ile Asp Lys met Lys Lys Leu Met Asn Asp Ser 

420 425 430 
Thr Ile Ser Lys Asn Asp Leu Thr Gln Gln Leu Lys Ile Tyr Asn Asp 

435 440 445 
Met Asp Arg Val Thr Tyr His Asn Lys Glu Leu Asp Phe Ala Phe Gly 

450 	 455 460 
Leu Ser Met Thr Ser Lys Asn Ile Ala Arg Tyr Glu Asn Ile Asn Gly 
465 	 470 475 480 
Glu Asn Leu Lys Gly Trp His Thr Gly Ala Gly Met Ser Tyr Leu Tyr 

485 490 495 
Asn Ser Asp val Lys His Tyr Arg Asp Asn Phe Trp Ala Thr Ala Asp 

500 505 510 
Met Thr Arg Leu Pro Gly Thr Thr Thr Leu Asn Asp Met Pro Ser Thr 

515 520 525 
Asn Thr Lys Asn Asp Lys Ser Phe Val Gly Gly Thr Lys Leu Asn Asn 

530 	 535 540 
Lys Tyr Ala Ser Ile Gly Met Asp Phe Glu Asn Gln Asp Lys Thr Leu 
545 	 550 555 560 
Thr Ala Lys Lys Ser Tyr Phe Ile Leu Asn ASp Lys Ile Val Phe Ile 

565 570 575 
Gly Thr Gly Ile Lys ser Thr Asp Ser Ser Lys Asn Pro val Thr Ser 

580 585 590 
val Glu Asn Arg Lys Ala Asn Gly Tyr Lys Leu Phe Lys Gly Asp Ile 

595 600 605 
Glu Ile Thr Thr Ser Asp Val Asn Ala Gln Glu Thr His Ser Val Phe 

610 	 615 620 
Leu Glu Ser Asn Asp Thr Lys Lys Asn Ile Gly Tyr His Phe Leu Asp 
625 	 630 635 640 
Lys Pro Lys Ile Thr Val Lys Lys Glu Ser His Thr Gly Lys Trp Ser 

645 650 655 
Glu Ile Asn Lys Ser Gln Lys Thr Asp Asp Lys Lys Asp Glu Tyr Tyr 

660 665 670 
Glu val Thr Gln Thr His Asn Thr Ser Asp Ser Lys Tyr Ala Tyr Val 

675 680 685 
Leu Tyr Pro Gly Leu Ser Lys Ser Asp Phe Lys Ser Lys Asn Asn Asn 

690 	 695 700 
val Ser Ile val Lys Gln Asp Glu Asp Phe His Val Ile Lys Asp Asn 
705 	 710 715 720 
Asp Gly Val Phe Ala Gly Val Asn Tyr Ser Asp Ser Thr Lys Ser Phe 

725 730 735 
Asp Ile Asn Gly Thr Ile val Glu Leu Lys Glu Lys Gly Met Phe val 

740 745 750 
Ile Lys Lys Lys Asp Asp Asn Thr Tyr Glu cys Ser Phe Tyr Asn Pro 

755 760 765 
Thr Ser Thr Asn Ser Thr Ser Asn Lys Glu Ser Lys Ile Ser Val Thr 

770 	 775 780 
Gly Tyr Thr Ile Thr Asn Gln Ser val ser Asn Phe Lys Glu Ser Asp 
785 	 790 795 800 
Ile His Phe Glu Leu Thr Lys 

805 

<210> 81 
<211> 807 
<212> PRT 
<213> Staphylococcus aureus (strain USA300) 

<220> 
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<223> hyaluronan lyase 

<400> 81 
Met Thr Tyr Arg Ile Lys Lys Trp Gln Lys Leu Ser Thr Ile Thr Leu 
1 5 10 15 

Leu Met Ala Gly val Ile Thr Leu Asn Gly Gly Glu Phe Arg Ser val 
20 25 30 

Asp Lys His Gln Ile Ala val Ala Asp Thr Asn val Gln Thr Pro Asp 
35 40 45 

Tyr Glu Lys Leu Arg Asn Thr Trp Leu Asp Val Asn Tyr Gly Tyr Asp 
50 55 60 

Lys Tyr Asp Glu Asn Asn Pro Asp Met Lys Lys Lys Phe Asp Ala Thr 
65 70 75 80 
Glu Lys Glu Ala Thr Asn Leu Leu Lys Glu Met Lys Thr Glu Ser Gly 

85 90 95 
Arg Lys Tyr Leu Trp Ser Gly Ala Glu Thr Leu Glu Thr Asn Ser Ser 

100 105 110 
His Met Thr Arg Thr Tyr Arg Asn Ile Glu Lys Ile Ala Glu Ala Met 

115 120 125 
Arg Asn Pro Lys Thr Thr Leu Asn Thr Asp Glu Asn Lys Lys Lys Val 

130 135 140 
Lys Asp Ala Leu Glu Trp Leu His Lys Asn Ala Tyr Gly Lys Glu Pro 
145 150 155 160 
Asp Lys Lys Val Lys Glu Leu Ser Glu Asn Phe Thr Lys Thr Thr Gly 

165 170 175 
Lys Asn Thr Asn Leu Asn Trp Trp Asp Tyr Glu Ile Gly Thr Pro Lys 

180 185 190 
Ser Leu Thr Asn Thr Leu Ile Leu Leu Asn Asp Gln Phe Ser Asn Glu 

195 200 205 
Glu Lys Lys Lys Phe Thr Ala Pro Ile Lys Thr Phe Ala Pro Asp Ser 

210 215 220 
Asp Lys Ile Leu Ser Ser Val Gly Lys Ala Glu Leu Ala Lys Gly Gly 
225 230 235 240 
Asn Leu Val Asp Ile Ser Lys Val Lys Leu Leu Glu Cys Ile Ile Glu 

245 250 255 
Glu Asp Lys Asp Met Met Lys Lys Ser Ile Asp Ser Phe Asn Lys Val 

260 265 270 
Phe Thr Tyr Val Gln Asp Ser Ala Thr Gly Lys Glu Arg Asn Gly Phe 

275 280 285 
Tyr Lys Asp Gly Ser Tyr Ile Asp His Gln Asp Val Pro Tyr Thr Gly 

290 295 300 
Ala Tyr Gly Val val Leu Leu Glu Gly Ile Ser Gln Met Met Pro Met 
305 310 315 320 
Ile Lys Glu Thr Pro Phe Asn Asp Lys Thr Gln Asn Asp Thr Thr Leu 

325 330 335 
Lys Ser Trp Ile Asp Asp Gly Phe Met Pro Leu Ile Tyr Lys Gly Glu 

340 345 350 
met Met Asp Leu Ser Arg Gly Arg Ala Ile Ser Arg Glu Asn Glu Thr 

355 360 365 
Ser His Ser Ala Ser Ala Thr Val Met Lys Ser Leu Leu Arg Leu Ser 

370 375 380 
Asp Ala Met Asp Asp Ser Thr Lys Ala Lys Tyr Lys Lys Ile Val Lys 
385 390 395 400 
Ser Ser Val Glu Ser Asp Ser Ser Tyr Lys Gln Asn Asp Tyr Leu Asn 

405 410 415 
Ser Tyr Ser Asp Ile Asp Lys Met Lys Ser Leu Met Thr ASp Asn Ser 

420 425 430 
Ile Ser Lys Asn Gly Leu Thr Gln Gln Leu Lys Ile Tyr Asn Asp Met 

435 440 445 
Asp Arg Val Thr Tyr His Asn Lys Asp Leu Asp Phe Ala Phe Gly Leu 

450 455 460 
Ser Met Thr Ser Lys Asn Val Ala Arg Tyr Glu Ser Ile Asn Gly Glu 
465 470 475 480 
Asn Leu Lys Gly Trp His Thr Gly Ala Gly Met Ser Tyr Leu Tyr Asn 

485 490 495 
Ser Asp Val Lys His Tyr His Asp Asn Phe Trp val Thr Ala Asp Met 

500 505 510 
Lys Arg Leu Ser Gly Thr Thr Thr Leu Asp Asn Glu Ile Leu Lys Asp 
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515 520 525 

Thr Asp Asp Lys Lys Ser Ser Lys Thr Phe Val Gly Gly Thr Lys Val 
530 	 535 540 

Asp Asp Gln His Ala Ser Ile Gly Met Asp Phe Glu Asn Gln Asp Lys 
545 	 550 555 560 
Thr Leu Thr Ala Lys Lys Ser Tyr Phe Ile Leu Asn Asp Lys Ile val 

565 570 575 
Phe Leu Gly Thr Gly Ile Lys Ser Thr Asp Ser Ser Lys Asn Pro val 

580 585 590 
Thr Thr Ile Glu Asn Arg Lys Ala Asn Gly Tyr Thr Leu Tyr Thr Asp 

595 600 605 
Asp Lys Gln Thr Thr Asn Ser Asp Asn Gln Glu Asn Asn Ser val Phe 

610 	 615 620 
Leu Glu Ser Thr Asp Thr Lys Lys Asn Ile Gly Tyr His Phe Leu Asn 
625 	 630 635 640 
Lys Pro Lys Ile Thr val Lys Lys Glu Ser His Thr Gly Lys Trp Lys 

645 650 655 
Glu Ile Asn Lys Ser Gln Lys Asp Thr Gin Lys Thr Asp Glu Tyr Tyr 

660 665 670 
Glu val Thr Gln Lys His Ser Asn Ser Asp Asn Lys Tyr Gly Tyr val 

675 680 685 
Leu Tyr Pro Gly Leu Ser Lys Asp val Phe Lys Thr Lys Lys Asp Glu 

690 	 695 700 
val Thr Val val Lys Gln Glu Asp Asp Phe His Val val Lys Asp Asn 
705 	 710 715 720 
Glu Ser Val Trp Ala Gly Val Asn Tyr Ser Asn Ser Thr Gln Thr Phe 

725 730 735 
Asp Ile Asn Asn Thr Lys val Glu val Lys Ala Lys Gly Met Phe Ile 

740 745 750 
Leu Lys Lys Lys Asp Asp Asn Thr Tyr Glu Cys Ser Phe Tyr Asn Pro 

755 760 765 
Glu Ser Thr Asn Ser Ala Ser Asp Ile Glu Ser Lys Ile Ser Met Thr 

770 	 775 780 
Gly Tyr Ser Ile Thr Asn Lys Asn Thr Ser Thr Ser Asn Glu Ser Gly 
785 	 790 
val His Phe Glu Leu Thr Lys 

805 

795 800 

<210> 82 
<211> 1066 
<212> PRT 
<213> Streptococcus pneumoniae 

<220> 
<223> hyaluronan lyase 

<400> 82 
Met Gln Thr Lys Thr Lys Lys Leu Ile Val Ser Leu Ser Ser Leu Val 
1 	 5 10 15 

Leu Ser Gly Phe Leu Leu Asn His Tyr Met Thr Ile Gly Ala Glu Glu 
20 25 30 

Thr Thr Thr Asn Thr Ile Gln Gln Ser Gln Lys Glu Val Gln Tyr Gln 
35 40 45 

Gln Arg Asp Thr Lys Asn Leu Val Glu Asn Gly Asp Phe Gly Gln Thr 
50 	 55 60 

Glu Asp Gly Ser Ser Pro Trp Thr Gly Ser Lys Ala Gln Gly Trp Ser 
65 	 70 75 80 
Ala Trp val Asp Gln Lys Asn Ser Ala Asp Ala Ser Thr Arg val Ile 

85 90 95 
Glu Ala Lys Asp Gly Ala Ile Thr Ile Ser Ser His Glu Lys Leu Arg 

100 105 110 
Ala Ala Leu His Arg Met val Pro Ile Glu Ala Lys Lys Lys Tyr Lys 

115 120 125 
Leu Arg Phe Lys Ile Lys Thr Asp Asn Lys Ile Gly Ile Ala Lys val 

130 	 135 140 
Arg Ile Ile Glu Glu Ser Gly Lys Asp Lys Arg Leu Trp Asn Ser Ala 
145 	 150 155 160 
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Thr Thr Ser Gly Thr Lys Asp Trp Gln Thr Ile Glu Ala Asp Tyr Ser 

165 170 175 
Pro Thr Leu Asp Val Asp Lys Ile Lys Leu Glu Leu Phe Tyr Glu Thr 

180 185 190 
Gly Thr Gly Thr Val Ser Phe Lys Asp Ile Glu Leu Val Glu Val Ala 

195 200 205 
Asp Gln Leu Ser Glu Asp Ser Gln Thr Asp Lys Gln Leu Glu Glu Lys 

210 215 220 
Ile Asp Leu Pro Ile Gly Lys Lys His Val Phe Ser Leu Ala Asp Tyr 
225 230 235 240 
Thr Tyr Lys val Glu Asn Pro Asp Val Ala Ser val Lys Asn Gly Ile 

245 250 255 
Leu Glu Pro Leu Lys Glu Gly Thr Thr Asn Val Ile Val Ser Lys Asp 

260 265 270 
Gly Lys Glu Val Lys Lys Ile Pro Leu Lys Ile Leu Ala Ser Val Lys 

275 280 285 
Asp Ala Tyr Thr Asp Arg Leu Asp Asp Trp Asn Gly Ile Ile Ala Gly 

290 295 300 
Asn Gln Tyr Tyr Asp Ser Lys Asn Glu Gln met Ala Lys Leu Asn Gln 
305 310 315 320 
Glu Leu Glu Gly Lys Val Ala Asp Ser Leu Ser Ser Ile Ser Ser Gln 

325 330 335 
Ala Asp Arg Thr Tyr Leu Trp Glu Lys Phe Ser Asn Tyr Lys Thr Ser 

340 345 350 
Ala Asn Leu Thr Ala Thr Tyr Arg Lys Leu Glu Glu Met Ala Lys Gln 

355 360 365 
Val Thr Asn Pro Ser Ser Arg Tyr Tyr Gln Asp Glu Thr val Val Arg 

370 375 380 
Thr val Arg Asp Ser Met Glu Trp Met His Lys His Val Tyr Asn Ser 
385 390 395 400 
Glu Lys Ser Ile Val Gly Asn Trp Trp Asp Tyr Glu Ile Gly Thr Pro 

405 410 415 
Arg Ala Ile Asn Asn Thr Leu Ser Leu Met Lys Glu Tyr Phe Ser Asp 

420 425 430 
Glu Glu Ile Lys Lys Tyr Thr Asp Val Ile Glu Lys Phe val Pro Asp 

435 440 445 
Pro Glu His Phe Arg Lys Thr Thr Asp Asn Pro Phe Lys Ala Leu Gly 

450 455 460 
Gly Asn Leu Val Asp Met Gly Arg val Lys Val Ile Ala Gly Leu Leu 
465 470 475 480 
Arg Lys Asp Asp Gln Glu Ile Ser Ser Thr Ile Arg Ser Ile Glu Gln 

485 490 495 
Val Phe Lys Leu Val Asp Gin Gly Glu Gly Phe Tyr Gln Asp Gly Ser 

500 505 510 
Tyr Ile Asp His Thr Asn Val Ala Tyr Thr Gly Ala Tyr Gly Asn Val 

515 520 525 
Leu Ile Asp Gly Leu Ser Gln Leu Leu Pro Val Ile Gln Lys Thr Lys 

530 535 540 
Asn Pro Ile Asp Lys Asp Lys Met Gln Thr Met Tyr His Trp Ile Asp 
545 550 555 560 
Lys Ser Phe Ala Pro Leu Leu Val Asn Gly Glu Leu Met Asp Met Ser 

565 570 575 
Arg Gly Arg Ser Ile Ser Arg Ala ASn Ser Glu Gly His Val Ala Ala 

580 585 590 
Val Glu Val Leu Arg Gly Ile His Arg Ile Ala Asp met Ser Glu Gly 

595 600 605 
Glu Thr Lys Gln Cys Leu Gln Ser Leu Val Lys Thr Ile Val Gln Ser 

610 615 620 
Asp Ser Tyr Tyr Asp Val Phe Lys Asn Leu Lys Thr Tyr Lys Asp Ile 
625 630 635 640 
Ser Leu Met Gin Ser Leu Leu Ser Asp Ala Gly Val Ala Ser Val Pro 

645 650 655 
Arg Pro Ser Tyr Leu Ser Ala Phe Asn Lys Met Asp Lys Thr Ala Met 

660 665 670 
Tyr Asn Ala Glu Lys Gly Phe Gly Phe Gly Leu Ser Leu Phe Ser Ser 

675 680 685 
Arg Thr Leu Asn Tyr Glu His Met Asn Lys Glu Asn Lys Arg Gly Trp 

690 695 700 
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Tyr Thr Ser Asp Gly Met Phe Tyr Leu Tyr Asn Gly Asp Leu Ser His 
705 	 710 715 720 
Tyr Ser Asp Gly 7Tyr

5 
 Trp Pro Thr Val A 	Pro 

7
30 Tyr Lys Met 

7
Pro Gly 

3 5 
Thr Thr Glu Thr A

2  
sp Ala Lys Arg Ala Asp Ser Asp Thr Gly Lys val 

740 745 750 
Leu Pro Ser Ala Phe Val Gly Thr Ser Lys Leu Asp Asp Ala Asn Ala 

755 760 765 
Thr Ala Thr met Asp Phe Thr Asn Trp Asn Gln Thr Leu Thr Ala His 

770 	 775 780 
Lys Ser Trp Phe Met Leu Lys Asp Lys Ile Ala Phe Leu Gly Ser Asn 
785 	 790 795 800 
Ile Gln Asn Thr Ser Thr Asp Thr Ala Ala Thr Thr Ile Asp Gln Arg 

805 810 815 
Lys Leu Glu Ser Gly Asn Pro Tyr Lys Val Tyr Val Asn Asp Lys Glu 

820 825 830 
Ala Ser Leu Thr Glu Gln Glu Lys Asp Tyr Pro Glu Thr Gln Ser Val 

835 840 845 
Phe Leu Glu Ser Phe Asp Ser Lys Lys Asn Ile Gly Tyr Phe Phe Phe 

850 	 855 860 
Lys Lys Ser Ser Ile Ser Met Ser Lys Ala Leu Gln Lys Gly Ala Trp 
865 	 870 875 880 
Lys Asp Ile Asn Glu Gly Gin Ser Asp Lys Glu Val Glu Asn Glu Phe 

885 890 895 
Leu Thr Ile Ser Gln Ala His Lys Gln Asn Arg Asp Ser Tyr Gly Tyr 

900 905 910 
met Leu Ile Pro Asn Val Asp Arg Ala Thr Phe Asn Gin Met Ile Lys 

915 920 925 
Glu Leu Glu Ser Ser Leu Ile Glu Asn Asn Glu Thr Leu Gln Ser Val 

930 	 935 940 
Tyr Asp Ala Lys Gln Gly Val Trp Gly Ile Val Lys Tyr Asp Asp Ser 
945 	 950 955 960 
Val Ser Thr Ile Ser Asn Gln Phe Gln Val Leu Lys Arg Gly Val Tyr 

965 970 975 
Thr Ile Arg Lys Glu Gly Asp Glu Tyr Lys Ile Ala Tyr Tyr Asn Pro 

980 985 990 
Glu Thr Gln Glu ser Ala Pro Asp Gln Glu val Phe Lys Lys Leu Glu 

995 1000 1005 
Gln Ala Ala Gln Pro Gln Val Gln Asn Ser Lys Glu Lys Glu Lys Ser 

1010 	 1015 1020 
Glu Glu Glu Lys Asn His Ser Asp Gln Lys Asn Leu Pro Gln Thr Gly 
1025 	 1030 1035 1040 
Glu Gly Gln Ser Ile Leu Ala Ser Leu Gly Phe Leu Leu Leu Gly Ala 

1045 1050 1055 
Phe Tyr Leu Phe Arg Arg Gly Lys Asn Asn 

1060 1065 

<210> 83 
<211> 1078 
<212> PRT 
<213> Streptococcus pneumoniae (strain ATCC BAA-255/R6) 

<220> 
<223> hyaluronan lyase 

<400> 83 
Met Ile Leu Gln Tyr val Tyr Trp Ser Val Tyr Met Gln Thr Lys Thr 
1 	 5 10 15 

Lys Lys Leu Ile val Ser Leu ser Ser Leu Val Leu Ser Gly Phe Leu 
20 25 30 

Leu Asn His Tyr Met Thr Val Gly Ala Glu Glu Thr Thr Thr Asn Thr 
35 40 45 

Ile Gln Gin Ser Gln Lys Glu val Gln Tyr Gln Gln Arg Asp Thr Lys 
50 	 55 60 

Asn Leu Val Glu Asn Gly Asp Phe Gly Gln Thr Glu Asp Gly Ser Ser 
65 	 70 75 80 
Pro Trp Thr Gly Ser Lys Ala Gln Gly Trp Ser Ala Trp Val Asp Gln 
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85 90 95 

Lys Asn Ser Ser Ala Asp Ala Ser Thr Arg Val Ile Glu Ala Lys Asp 
100 105 110 

Gly Ala Ile Thr Ile Ser Ser Pro Glu Lys Leu Arg Ala Ala Val His 
115 120 125 

Arg met val Pro Ile Glu Ala Lys Lys Lys Tyr Lys Leu Arg Phe Lys 
130 135 140 

Ile Lys Thr Asp Asn Lys Val Gly Ile Ala Lys Val Arg Ile ile Glu 
145 150 155 160 
Glu Ser Gly Lys Asp Lys Arg Leu Trp Asn Ser Ala Thr Thr Ser Gly 

165 170 175 
Thr Lys Asp Trp Gln Thr Ile Glu Ala Asp ryr Ser Pro Thr Leu Asp 

180 185 190 
Val Asp Lys Ile Lys Leu Glu Leu Phe Tyr Glu Thr Gly Thr Gly Thr 

195 200 205 
Val Ser Phe Lys Asp Ile Glu Leu Val Glu Val Ala Asp Gln Pro Ser 

210 215 220 
Glu Asp Ser Gin Thr Asp Lys Gln Leu Glu Glu Lys Ile Asp Leu Pro 
225 230 235 240 
Ile Gly Lys Lys His Val Phe Ser Leu Ala Asp Tyr Thr Tyr Lys Val 

245 250 255 
Glu Asn Pro Asp val Ala Ser val Lys Asn Gly Ile Leu Glu Pro Leu 

260 265 270 
Lys Glu Gly Thr Thr Asn val Ile val Ser Lys Asp Gly Lys Glu val 

275 280 285 
Lys Lys Ile Pro Leu Lys Ile Leu Ala Ser Val Lys Asp Thr Tyr Thr 

290 295 300 
Asp Arg Leu Asp Asp Trp Asn Gly Ile Ile Ala Gly Asn Gin Tyr Tyr 
305 310 315 320 
Asp Ser Lys Asn Glu Gln Met Ala Lys Leu Asn Gln Glu Leu Glu Gly 

325 330 335 
Lys Val Ala Asp Ser Leu Ser Ser Ile Ser Ser Gln Ala Asp Arg Ile 

340 345 350 
Tyr Leu Trp Glu Lys Phe Ser Asn Tyr Lys Thr Ser Ala Asn Leu Thr 

355 360 365 
Ala Thr Tyr Arg Lys Leu Glu Glu Met Ala Lys Gin val Thr Asn Pro 

370 375 380 
Ser Ser Arg Tyr Tyr Gln Asp Glu Thr Val Val Arg Thr Val Arg Asp 
385 390 395 400 
Ser met Glu Trp met His Lys His val Tyr Asn Ser Glu Lys Ser Ile 

405 410 415 
Val Gly Asn Trp Trp Asp Tyr Glu Ile Gly Thr Pro Arg Ala Ile Asn 

420 425 430 
Asn Thr Leu Ser Leu Met Lys Glu Tyr Phe Ser Asp Glu Glu Ile Lys 

435 440 445 
Lys Tyr Thr Asp val Ile Glu Lys Phe Val Pro Asp Pro Glu His Phe 

450 455 460 
Arg Lys Thr Thr Asp Asn Pro Phe Lys Ala Leu Gly Gly Asn Leu Val 
465 470 475 480 
Asp met Gly Arg val Lys val Ile Ala Gly Leu Leu Arg Lys Asp Asp 

485 490 495 
Gln Glu Ile Ser Ser Thr Ile Arg Ser Ile Glu Gin Val Phe Lys Leu 

500 505 510 
val Asp Gln Gly Glu Gly Phe Tyr Gln Asp Gly Ser Tyr Ile Asp His 

515 520 525 
Thr Asn val Ala Tyr Thr Gly Ala Tyr Gly Asn val Leu Ile Asp Gly 

530 535 540 
Leu Ser Gln Leu Leu Pro Val Ile Gln Lys Thr Lys Asn Pro Ile Asp 
545 550 555 560 
Lys Asp Lys Met Gln Thr met Tyr His Trp Ile Asp Lys Ser Phe Ala 

565 570 575 
Pro Leu Leu Val Asn Gly Glu Leu Met Asp Met Ser Arg Gly Arg Ser 

580 585 590 
Ile Ser Arg Ala Asn Ser Glu Gly His Val Ala Ala Val Glu val Leu 

595 600 605 
Arg Gly Ile His Arg Ile Ala Asp Met Ser Glu Gly Glu Thr Lys Gln 

610 615 620 
Arg Leu Gln Ser Leu Val Lys Thr Ile Val Gln Ser Asp Ser Tyr Tyr 
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625 	 630 	 635 	 640 
Asp Val Phe Lys Asn Leu Lys Thr Tyr Lys Asp Ile Ser Leu Met Gin 

645 	 650 	 655 
Ser Leu Leu Ser Asp Ala Gly val Ala Ser val Pro Arg Thr Ser Tyr 

660 	 665 	 670 
Leu Ser Ala Phe Asn Lys Met Asp Lys Thr Ala Met Tyr Asn Ala Glu 

675 	 680 	 685 
Lys Gly Phe Gly Phe Gly Leu Ser Leu Phe Ser Ser Arg Thr Leu Asn 

690 	 695 	 700 
Tyr Glu His Met Asn Lys Glu Asn Lys Arg Gly Trp Tyr Thr Ser Asp 
705 	 710 	 715 	 720 
Gly Met Phe Tyr Leu Tyr Asn Gly Asp Leu Ser His Tyr Ser Asp Gly 

725 	 730 	 735 
Tyr Trp Pro Thr Val Asn Pro Tyr Lys Met Pro Gly Thr Thr Glu Thr 

740 	 745 	 750 
Asp Ala Lys Arg Ala Asp Ser Asp Thr Gly Lys val Leu Pro Ser Ala 

755 	 760 	 765 
Phe Val Gly Thr Ser Lys Leu Asp Asp Ala Asn Ala Thr Ala Thr Met 

770 	 775 	 780 
Asp Phe Thr Asn Trp Asn Gln Thr Leu Thr Ala His Lys Ser Trp Phe 
785 	 790 	 795 	 800 
Met Leu Lys Asp Lys Ile Ala Phe Leu Gly Ser Asn Ile Gln Asn Thr 

805 	 810 	 815 
Ser Thr Asp Thr Ala Ala Thr Thr Ile Asp Gln Arg Lys Leu Glu Ser 

820 	 825 	 830 
Ser Asn Pro Tyr Lys Val Tyr Val Asn Asp Lys Glu Ala Ser Leu Thr 

835 	 840 	 845 
Glu Gln Glu Lys Asp Tyr Pro Glu Thr Gin Ser val Phe Leu Glu Ser 

850 	 855 	 860 
Ser Asp Ser Lys Lys Asn Ile Gly Tyr Phe Phe Phe Lys Lys Ser Ser 
865 	 870 	 875 	 880 
Ile Ser Met Ser Lys Ala Leu Gln Lys Gly Ala Trp Lys Asp Ile Asn 

885 	 890 	 895 
Glu Gly Gln Ser Asp Lys Glu Val Glu Asn Glu Phe Leu Thr Ile Ser 

900 	 905 	 910 
Gln Ala His Lys Gln Asn Gly Asp Ser Tyr Gly Tyr Met Leu Ile Pro 

915 	 920 	 925 
Asn Val Asp Arg Ala Thr Phe Asn Gln Met Ile Lys Glu Leu Glu Ser 

930 	 935 	 940 
Ser Leu Ile Glu Asn Asn Glu Thr Leu Gln Ser Val Tyr Asp Ala Lys 
945 	 950 	 955 	 960 
Gln Gly Val Trp Gly Ile Val Lys Tyr Asp Asp Ser Val Ser Thr Ile 

965 	 970 	 975 
Ser Asn Gln Phe Gln val Leu Lys Arg Gly val Tyr Thr Ile Arg Lys 

980 	 985 	 990 
Glu Gly Asp Glu Tyr Lys Ile Ala Tyr Tyr Asn Pro Glu Thr Gln Glu 

995 	 1000 	 1005 
Ser Ala Pro Asp Gln Glu Val Phe Lys Lys Leu Glu Gln Ala Ala Gln 

1010 	 1015 	 1020 
Pro Gln Val Gln Asn Ser Lys Glu Lys Glu Lys Ser Glu Glu Glu Lys 
1025 	 1030 	 1035 	 1040 
Asn His Ser Asp Gln Lys Asn Leu Pro Gln Thr Gly Glu Gly Gln Ser 

1045 	 1050 	 1055 
Ile Leu Ala Ser Leu Gly Phe Leu Leu Leu Gly Ala Phe Tyr Leu Phe 

1060 	 1065 	 1070 
Arg Arg Gly Lys Asn Asn 

1075 

<210> 84 
<211> 1067 
<212> PRT 
<213> streptococcus pneumoniae serotype 2 (strain D39/N) 

<220> 
<223> hyaluronan lyase 

<400> 84 
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Met Gln Thr Lys Thr Lys Lys Leu Ile Val Ser Leu Ser Ser Leu val 
1 	 5 10 15 

Leu Ser Gly Phe Leu Leu Asn His Tyr Met Thr Val Gly Ala Glu Glu 
20 25 30 

Thr Thr Thr Asn Thr Ile Gin Gln Ser Gln Lys Glu Val Gln Tyr Gln 
35 40 45 

Gln Arg Asp Thr Lys Asn Leu Val Glu Asn Gly Asp Phe Gly Gln Thr 
50 55 60 

Glu Asp Gly Ser Ser Pro Trp Thr Gly Ser Lys Ala Gln Gly Trp Ser 
65 70 75 80 
Ala Trp Val Asp Gln Lys Asn Ser Ser Ala Asp Ala Ser Thr Arg Val 

85 90 95 
Ile Glu Ala Lys Asp Gly Ala Ile Thr Ile Ser Ser Pro Glu Lys Leu 

100 105 110 
Arg Ala Ala Val His Arg Met Val Pro Ile Glu Ala Lys Lys Lys Tyr 

115 120 125 
Lys Leu Arg Phe Lys Ile Lys Thr Asp Asn Lys Val Gly Ile Ala Lys 

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

165 170 175 
Ser Pro Thr Leu Asp Val Asp Lys Ile Lys Leu Glu Leu Phe Tyr Glu 

180 185 190 
Thr Gly Thr Gly Thr Val Ser Phe Lys Asp Ile Glu Leu Val Glu val 

195 200 205 
Ala Asp Gln Pro Ser Glu Asp Ser Gln Thr Asp Lys Gln Leu Glu Glu 

210 215 220 
Lys Ile Asp Leu Pro Ile Gly Lys Lys His Val Phe Ser Leu Ala Asp 
225 230 235 240 
Tyr Thr Tyr Lys val Glu Asn Pro Asp val Ala Ser Val Lys Asn Gly 

245 250 255 
Ile Leu Glu Pro Leu Lys Glu Gly Thr Thr Asn Val Ile Val Ser Lys 

260 265 270 
Asp Gly Lys Glu val Lys Lys Ile Pro Leu Lys Ile Leu Ala Ser val 

275 280 285 
Lys Asp Thr Tyr Thr Asp Arg Leu Asp Asp Trp Asn Gly Ile Ile Ala 

290 295 300 
Gly Asn Gln Tyr Tyr Asp Ser Lys Asn Glu Gln Met Ala Lys Leu Asn 
305 310 315 320 
Gln Glu Leu Glu Gly Lys Val Ala Asp Ser Leu Ser Ser Ile Ser Ser 

325 330 335 
Gln Ala Asp Arg Ile Tyr Leu Trp Glu Lys Phe Ser Asn Tyr Lys Thr 

340 345 350 
Ser Ala Asn Leu Thr Ala Thr Tyr Arg Lys Leu Glu Glu Met Ala Lys 

355 360 365 
Gln val Thr Asn Pro Ser Ser Arg Tyr Tyr Gln Asp Glu Thr val val 

370 375 380 
Arg Thr Val Arg Asp Ser Met Glu Trp Met His Lys His Val Tyr Asn 
385 390 395 400 
Ser Glu Lys Ser Ile Val Gly Asn Trp Trp Asp Tyr Glu Ile Gly Thr 

405 410 415 
Pro Arg Ala Ile Asn Asn Thr Leu Ser Leu Met Lys Glu Tyr Phe Ser 

420 425 430 
Asp Glu Glu Ile Lys Lys Tyr Thr Asp Val Ile Glu Lys Phe Val Pro 

435 440 445 
Asp Pro Glu His Phe Arg Lys Thr Thr Asp Asn Pro Phe Lys Ala Leu 

450 455 460 
Gly Gly Asn Leu Val Asp Met Gly Arg Val Lys Val Ile Ala Gly Leu 
465 470 475 480 
Leu Arg Lys Asp Asp Gln Glu Ile Ser Ser Thr Ile Arg Ser Ile Glu 

485 490 495 
Gln Val Phe Lys Leu Val Asp Gln Gly Glu Gly Phe Tyr Gln Asp Gly 

500 505 510 
Ser Tyr Ile Asp His Thr Asn Val Ala Tyr Thr Gly Ala Tyr Gly Asn 

515 520 525 
val Leu Ile Asp Gly Leu Ser Gln Leu Leu Pro Val Ile Gln Lys Thr 

530 535 540 
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Lys Asn Pro Ile Asp Lys Asp Lys met Gln Thr Met Tyr His Trp Ile 
545 	 550 555 560 
Asp Lys Ser Phe Ala Pro Leu Leu val Asn Gly Glu Leu Met ASp Met 

565 570 575 
Ser Arg Gly Arg Ser Ile Ser Arg Ala Asn Ser Glu Gly His Val Ala 

580 585 590 
Ala val Glu Val Leu Arg Gly Ile His Arg Ile Ala Asp Met Ser Glu 

595 600 605 
Gly Glu Thr Lys Gln Arg Leu Gln Ser Leu val Lys Thr Ile Val Gln 

610 615 620 
Ser Asp Ser Tyr Tyr Asp Val Phe Lys Asn Leu Lys Thr Tyr Lys Asp 
625 	 630 635 640 
Ile Ser Leu Met Gln Ser Leu Leu Ser Asp Ala Gly Val Ala Ser Val 

645 650 655 
Pro Arg Thr Ser Tyr Leu Ser Ala Phe Asn Lys met Asp Lys Thr Ala 

660 665 670 
Met Tyr Asn Ala Glu Lys Gly Phe Gly Phe Gly Leu ser Leu Phe Ser 

675 680 685 
Ser Arg Thr Leu Asn Tyr Glu His Met Asn Lys Glu Asn Lys Arg Gly 

690 695 700 
Trp Tyr Thr ser Asp Gly met Phe Tyr Leu Tyr Asn Gly Asp Leu Ser 
705 	 710 715 720 
His Tyr Ser Asp Gly Tyr Trp Pro Thr Val Asn Pro Tyr Lys Met Pro 

725 730 735 
Gly Thr Thr Glu Thr Asp Ala Lys Arg Ala Asp Ser Asp Thr Gly Lys 

740 745 750 
Val Leu Pro Ser Ala Phe val Gly Thr Ser Lys Leu Asp Asp Ala Asn 

755 760 765 
Ala Thr Ala Thr Met Asp Phe Thr Asn Trp Asn Gln Thr Leu Thr Ala 

770 775 780 
His Lys Ser Trp Phe met Leu Lys Asp Lys Ile Ala Phe Leu Gly Ser 
785 	 790 795 800 
Asn Ile Gln Asn Thr Ser Thr Asp Thr Ala Ala Thr Thr Ile Asp Gln 

805 810 815 
Arg Lys Leu Glu Ser Ser Asn Pro Tyr Lys Val Tyr Val Asn Asp Lys 

820 825 830 
Glu Ala Ser Leu Thr Glu Gln Glu Lys Asp Tyr Pro Glu Thr Gln Ser 

835 840 845 
Val Phe Leu Glu Ser Ser Asp ser Lys Lys Asn Ile Gly Tyr Phe Phe 

850 855 860 
Phe Lys Lys Ser Ser Ile Ser Met Ser Lys Ala Leu Gin Lys Gly Ala 
865 	 870 875 880 
Trp Lys Asp Ile ASn Glu Gly Gln Ser Asp Lys Glu val Glu Asn Glu 

885 890 895 
Phe Leu Thr Ile Ser Gln Ala His Lys Gln Asn Gly Asp Ser Tyr Gly 

900 905 910 
Tyr Met Leu Ile Pro Asn Val Asp Arg Ala Thr Phe Asn Gln Met Ile 

915 920 925 
Lys Glu Leu Glu Ser Ser Leu Ile Glu Asn Asn Glu Thr Leu Gln Ser 

930 935 940 
val Tyr Asp Ala Lys Gln Gly Val Trp Gly Ile Val Lys Tyr Asp Asp 
945 	 950 955 960 
Ser val Ser Thr Ile Ser Asn Gln Phe Gln val Leu Lys Arg Gly val 

965 970 975 
Tyr Thr Ile Arg Lys Glu Gly Asp Glu Tyr Lys Ile Ala Tyr Tyr Asn 

980 985 990 
Pro Glu Thr Gln Glu Ser Ala Pro Asp Gln Glu Val Phe Lys Lys Leu 

995 1000 1005 
Glu Gln Ala Ala Gln Pro Gln Val Gln Asn Ser Lys Glu Lys Glu Lys 

1010 1015 1020 
Ser Glu Glu Glu Lys Asn His Ser Asp Gln Lys Asn Leu Pro Gln Thr 
1025 	 1030 1035 1040 
Gly Glu Gly Gln Ser Ile Leu Ala Ser Leu Gly Phe Leu Leu Leu Gly 

1045 	 1050 1055 
Ala Phe Tyr Leu Phe Arg Arg Gly Lys Asn Asn 

1060 	 1065 
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<210> 85 
<211> 805 
<212> PRT 
<213> Streptococcus pyogenes serotype M1 

<220> 
<223> hyaluronan lyase 

<400> 85 
Met Asn Thr Tyr Phe Cys Thr His His Lys Gin Leu Leu Leu Tyr Ser 
1 5 10 15 

Asn Leu Phe Leu Ser Phe Ala Met Met Gly Gln Gly Thr Ala Ile Tyr 
20 25 30 

Ala Asp Thr Leu Thr Ser Asn Ser Glu Pro Asn Asn Thr Tyr Phe Gln 
35 40 45 

Thr Gln Thr Leu Thr Thr Thr Asp Ser Glu Lys Lys Val Val Gln Pro 
50 55 60 

Gln Gln Lys Asp Tyr Tyr Thr Glu Leu Leu Asp Gln Trp Asn Ser Ile 
65 70 75 80 
Ile Ala Gly Asn Asp Ala Tyr Asp Lys Thr Asn Pro Asp met val Thr 

85 90 95 
Phe His Asn Lys Ala Glu Lys Asp Ala Gln Asn Ile Ile Lys Ser Tyr 

100 105 110 
Gln Gly Pro Asp His Glu Asn Arg Thr Tyr Leu Trp Glu His Ala Lys 

115 120 125 
Asp Tyr Ser Ala Ser Ala Asn Ile Thr Lys Thr Tyr Arg Asn Ile Glu 

130 135 140 
Lys Ile Ala Lys Gln Ile Thr Asn Pro Glu Ser Cys Tyr Tyr Gln Asp 
145 150 155 160 
Ser Lys Ala Ile Ala Ile Val Lys Asp Gly Met Ala Phe Met Tyr Glu 

165 170 175 
His Ala Tyr Asn Leu Asp Arg Glu Asn His Gin Thr Thr Gly Lys Glu 

180 185 190 
Asn Lys Glu Asn Trp Trp val Tyr Glu Ile Gly Thr Pro Arg Ala Ile 

195 200 205 
Asn Asn Thr Leu Ser Leu Met Tyr Pro Tyr Phe Thr Gln Glu Glu Ile 

210 215 220 
Leu Lys Tyr Thr Ala Pro Ile Glu Lys Phe Val Pro Asp Pro Thr Arg 
225 230 235 240 
Phe Arg Val Arg Ala Ala Asn Phe Ser Pro Phe Glu Ala Asn Ser Gly 

245 250 255 
Asn Leu Ile Asp Met Gly Arg Val Lys Leu Ile Ser Gly Ile Leu Arg 

260 265 270 
Lys Asp Asp Leu Glu Ile Ser Asp Thr Ile Lys Ala Ile Glu Lys Val 

275 280 285 
Phe Thr Leu Val Asp Glu Gly Asn Gly Phe Tyr Gln Asp Gly Ser Leu 

290 295 300 
Ile Asp His Val Val Thr Asn Ala Gln Ser Pro Leu Tyr Lys Lys Gly 
305 310 315 320 
Ile Ala Tyr Thr Gly Ala Tyr Gly Asn Val Leu Ile Asp Gly Leu Ser 

325 330 335 
Gln Leu Ile Pro Ile Ile Gln Lys Thr Lys Ser Pro Ile Lys Ala Asp 

340 345 350 
Lys Met Ala Thr Ile Tyr His Trp Ile Asn His Ser Phe Phe Pro Ile 

355 360 365 
Ile val Arg Gly Glu Met Met Asp Met Thr Arg Gly Arg Ser Ile Ser 

370 375 380 
Arg Phe Asn Ala Gln Ser His Val Ala Gly Ile Glu Ala Leu Arg Ala 
385 390 395 400 
Ile Leu Arg Ile Ala Asp met Ser Glu Glu Pro His Arg Leu Ala Leu 

405 410 415 
Lys Thr Arg Ile Lys Thr Leu Val Thr Gln Gly Asn Ala Phe Tyr Asn 

420 425 430 
Val Tyr Asp Asn Leu Lys Thr Tyr His Asp Ile Lys Leu Met Lys Glu 

435 440 445 
Leu Leu Ser Asp Thr Ser Val Pro Val Gln Lys Leu Asp Ser Tyr val 

450 455 460 
Ala Ser Phe Asn Ser Met Asp Lys Leu Ala Leu Tyr Asn Asn Lys His 
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465 	 470 475 480 
Asp Phe Ala Phe Gly Leu Ser met Phe Ser Asn Arg Thr Gln Asn Tyr 

485 490 495 
Glu Ala Met Asn Asn Glu Asn Leu His Gly Trp Phe Thr Ser Asp Gly 

500 505 510 
Met Phe Tyr Leu Tyr Asn Asn Asp Leu Gly His Tyr Ser Glu Asn Tyr 

515 520 525 
Trp Ala Thr Val Asn Pro Tyr Arg Leu Pro Gly Thr Thr Glu Thr Glu 

530 	 535 540 
Gln Lys Pro Leu Glu Gly Thr Pro Glu Asn Ile Lys Thr Asn Tyr Gln 
545 	 550 555 560 
Gln Val Gly Met Thr Gly Leu Ser Asp Asp Ala Phe Val Ala Ser Lys 

565 570 575 
Lys Leu Asn Asn Thr Ser Ala Leu Ala Ala Met Thr Phe Thr Asn Trp 

580 585 590 
Asn Lys Ser Leu Thr Leu Asn Lys Gly Trp Phe Ile Leu Gly Asn Lys 

595 600 605 
Ile Ile Phe Val Gly Ser Asn Ile Lys Asn Gln Ser Ser His Lys Ala 

610 	 615 620 
Tyr Thr Thr Ile Glu Gln Arg Lys Glu Asn Gln Lys Tyr Pro Tyr Cys 
625 	 630 635 640 
Ser Tyr Val Asn Asn Gln Pro Val Asp Leu Asn Asn Gln Leu Val Asp 

645 650 655 
Phe Thr Asn Thr Lys Ser Ile Phe Leu Glu Ser Asp Asp Pro Ala Gln 

660 665 670 
Asn Ile Gly Tyr Tyr Phe Phe Lys Pro Thr Thr Leu Ser Ile Ser Lys 

675 680 685 
Ala Leu Gln Thr Gly Lys Trp Gln Asn Ile Lys Ala Asp Asp Lys Ser 

690 	 695 700 
Pro Glu Ala Ile Lys Glu Val Ser Asn Thr Phe Ile Thr Ile met Gin 
705 	 710 715 720 
Asn His Thr Gln Asp Gly Asp Arg Tyr Ala Tyr Met Met Leu Pro Asn 

725 730 735 
Met Thr Arg Gln Glu Phe Glu Thr Tyr Ile Ser Lys Leu Asp Ile Asp 

740 745 750 
Leu Leu Glu Asn Asn Asp Lys Leu Ala Ala Val Tyr Asp His Asp Ser 

755 760 765 
Gln Gln Met His Val Ile His Tyr Gly Lys Lys Ala Thr Met Phe ser 

770 	 775 780 
Asn His Asn Leu Ser His Gln Gly Phe Tyr Ser Phe Pro His Pro Val 
785 	 790 795 800 
Arg Gln Asn Gln Gln 

805 

<210> 86 
<211> 780 
<212> PRT 
<213> Streptococcus pyogenes serotype M2 (strain mGAS10) 

<220> 
<223> hyaluronan lyase 

<400> 86 
Met Val Tyr Phe Tyr Leu Val Asn Gln Ser Thr Phe Ile Ile ser Phe 
1 	 5 10 15 
Leu Tyr Trp Arg Asn Val Ser Val Asn Thr Tyr Phe Cys Thr His His 

20 25 30 
Lys Gln Leu Leu Leu Tyr Ser Asn Leu Phe Leu Ser Phe Ala met Ile 

35 40 45 
Gly Gln Gly Thr Ala Ile Tyr Ala AS Thr Leu Thr Ser Asn Ser Glu 

50 	 55 60 
Pro Asn Asn Thr Tyr Phe Gln Thr Gln Thr Leu Thr Thr Thr Asp Ser 
65 	 70 75 80 
Glu Lys Lys Val Val Gln Pro Gln Gln Lys Asp Tyr Tyr Thr Glu Leu 

85 90 95 
Leu Asp Gln Trp Asn Ser Ile Ile Ala Gly Asn Asp Ala Tyr Asp Lys 

100 105 110 
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Thr Asn Pro Asp Met Val Thr Phe His Asn Lys Ala Glu Lys Asp Ala 

115 120 125 
Gln Asn Ile Ile Lys Ser Tyr Gln Gly Pro Asp His Glu Asn Arg Thr 

130 135 140 
Tyr Leu Trp Glu His Ala Lys Asp Tyr Ser Ala Ser Thr Asn Ile Thr 
145 150 155 160 
Lys Thr Tyr Arg Asn Ile Glu Lys Ile Ala Lys Gln Ile Thr Asn Pro 

165 170 175 
Glu Ser Cys Tyr Tyr Gln Asp Ser Lys Ala Ile Ala Ile Val Lys Asp 

180 185 190 
Gly Met Ala Phe Met Tyr Glu His Ala Tyr Asn Leu Asn Arg Glu Asn 

195 200 205 
His Gln Thr Thr Gly Lys Glu Asn Lys Glu Asn Trp Trp Val Tyr Glu 

210 215 220 
Ile Gly Thr Pro Arg Ala Ile Asn Asn Thr Leu Ser Leu met Tyr Pro 
225 230 235 240 
Tyr Phe Thr Gln Glu Glu Ile Leu Lys Tyr Thr Ala Pro Ile Glu Lys 

245 250 255 
Phe Val Pro Asp Pro Thr Arg Phe Arg Val Arg Ala Ala Asn Phe Ser 

260 265 270 
Pro Phe Glu Ala Asn Ser Gly Asn Leu Ile Asp Met Gly Arg Val Lys 

275 280 285 
Leu Ile Ser Gly Ile Leu Arg Lys Asp Asp Leu Glu Ile Ser Asp Thr 

290 295 300 
Ile Lys Ala Ile Glu Lys Val Phe Thr Leu Val Asp Glu Gly Asn Gly 
305 310 315 320 
Phe Tyr Gln Asp Gly Ser Leu Ile Asp His val Val Thr Asn Thr Gln 

325 330 335 
Ser Pro Leu Tyr Lys Lys Gly Ile Ala Tyr Thr Gly Ala Tyr Gly Asn 

340 345 350 
Val Leu Ile Asp Gly Leu Ser Gln Leu Ile Pro Ile Ile Gln Lys Thr 

355 360 365 
Lys Ser Pro Ile Glu Ala Asp Lys Met Ala Thr Ile Tyr His Trp Ile 

370 375 380 
Asn His Ser Phe Phe Pro Ile Ile Val Arg Gly Glu Met Met Asp Met 
385 390 395 400 
Thr Arg Gly Arg Ser Ile Ser Arg Phe Asn Ala Gln Ser His Val Ala 

405 410 415 
Gly Ile Glu Ala Leu Arg Ala Ile Leu Arg Ile Ala Asp Met Ser Glu 

420 425 430 
Glu Pro His Arg Leu Glu Leu Lys Thr Arg Ile Lys Thr Leu Val Thr 

435 440 445 
Gin Gly Asn Ala Phe Tyr Asn Val Tyr Asp Asn Leu Lys Thr Tyr His 

450 455 460 
Asp Ile Lys Leu Met Lys Glu Leu Leu Ser ASp Thr Ser Val Pro val 
465 470 475 480 
Gln Lys Leu Asp Ser Tyr Val Ala Ser Phe Asn Ser Met Asp Lys Leu 

485 490 495 
Ala Leu Tyr Asn Asn Lys His Asp Phe Ala Phe Gly Leu Ser Met Phe 

500 505 510 
Ser Asn Arg Thr Gln Asn Tyr Glu Ala Met Asn Asn Glu Asn Leu His 

515 520 525 
Gly Trp Phe Thr Ser Asp Gly Met Phe Tyr Leu Tyr Asn Asn Asp Leu 

530 535 540 
Gly His Tyr Ser Glu Asn Tyr Trp Ala Thr Val Asn Pro Tyr Arg Leu 
545 550 555 560 
Pro Gly Thr Thr Glu Thr Glu Gin Lys Pro Leu Glu Gly Thr Pro Glu 

565 570 575 
Asn Ile Lys Thr Asn Tyr Gln Gln val Gly Met Thr Ser Leu Ser Asp 

580 585 590 
Asp Ala Phe Val Ala Ser Lys Lys Leu Asn Asn Thr Ser Ala Leu Ala 

595 600 605 
Ala Met Thr Phe Thr Asn Trp Asn Lys Ser Leu Thr Leu Asn Lys Gly 

610 615 620 
Trp Phe Ile Leu Gly Asn Lys Ile Ile Phe Val Gly ser Asn Ile Lys 
625 630 635 640 
Asn Gln Ser Ser His Lys Ala Tyr Thr Thr Ile Glu Gln Arg Lys Glu 

645 650 655 
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Asn Gln Lys His Pro Tyr Cys Ser Tyr Val Asn Asn Gln Pro Val Asp 

660 665 670 
Leu Asn Asn Gln Leu val Asp Phe Thr Asn Thr Lys ser Ile Phe Leu 

675 680 685 
Glu Ser Asp Asp Pro Ala Gln Asn Ile Gly Tyr Tyr Phe Phe Lys Pro 

690 	 695 700 
Arg Thr Leu Ser Ile Ser Lys Ala Leu Gin Thr Gly Lys Trp Gin Asn 
705 	 710 715 720 
Ile Lys Ala Asp Asp Lys Ser Pro Glu Ala Ile Lys Glu Val Ser Asn 

725 730 735 
Thr Phe Ile Thr Ile Met Gln Asn His Thr Gln Glu Gly Asp Arg Tyr 

740 745 750 
Ala Tyr Met Met Leu Pro Asn Met Thr Arg Gln Glu Phe Glu Thr Tyr 

755 760 765 
Ile Ser Lys Leu Asp Ile Asp Leu Leu Glu Asn Asn 

770 	 775 780 

<210> 87 
<211> 868 
<212> PRT 
<213> Streptococcus pyogenes serotype M4 (strain mGAS10) 

<220> 
<223> hyaluronan lyase 

<400> 87 
Met Asn Thr Tyr Phe Cys Thr His His Lys Gln Leu Leu Leu Tyr Ser 
1 	 S 10 15 

Asn Leu Phe Leu Ser Phe Ala Met Met Gly Gin Gly Thr Ala Ile Tyr 
20 25 30 

Ala Asp Thr Leu Thr Ser Asn Ser Lys Pro Asn Asn Thr Tyr Phe Gln 
35 40 45 

Thr Gln Thr Leu Thr Thr Thr Asp Ser Glu Lys Lys Val val Gln Pro 
50 	 55 60 

Gin Gln Lys Asp Tyr Tyr Thr Glu Leu Leu Asp Gin Trp Asn Ser Ile 
65 	 70 75 80 
Ile Ala Gly Asn Asp Ala Tyr Asp Lys Thr Asn Pro Asp Met val Thr 

85 90 95 
Phe His Asn Lys Ala Glu Lys Asp Ala Gln Asn Ile Ile Lys Ser Tyr 

100 105 110 
Gln Glu Pro Asp His Glu Asn Arg Thr Tyr Leu Trp Glu His Ala Lys 

115 120 125 
Asp Tyr Ser Ala Ser Ala Asn Ile Thr Lys Thr Tyr Arg Asn Ile Glu 

130 	 135 140 
Lys Ile Ala Lys Gln Ile Thr Asn Pro Glu ser Cys Tyr Tyr Gln Asp 
145 	 150 155 160 
Ser Lys Ala Ile Ala Ile Val Lys Asp Gly Met Ala Phe Met Tyr Glu 

165 170 175 
His Ala Tyr Asn Leu Asp Arg Glu Asn His Gln Thr Thr Gly Lys Glu 

180 185 190 
Asn Lys Glu Asn Trp Trp Asp Tyr Glu Ile Gly Thr Pro Arg Ala Ile 

195 200 205 
Asn Asn Thr Leu Ser Leu Met Tyr Pro Tyr Phe Thr Gin Glu Glu Ile 

210 	 215 220 
Leu Lys Tyr Thr Ala Pro Ile Glu Lys Phe Val Pro Asp Pro Thr Arg 
225 	 230 235 240 
Phe Arg val Arg Ala Ala Asn Phe Pro Pro Phe Glu Ala Asn Ser Gly 

245 250 255 
Asn Leu Ile Asp Met Gly Arg val Lys Leu Ile Ser Gly Ile Leu Arg 

260 265 270 
Lys Asp 	Leu Glu Ile Ser 

27
Asp  Thr Ile Lys Ala Ile Glu Lys val 

5 
Asp

80  2 285  
Phe Thr Leu val Asp Glu Gly Asn Gly Phe Tyr Gln Asp Gly Ser Leu 

290 	 295 300 
Ile Asp His Val Val Thr Asn Ala Gln Ser Pro Leu Tyr Lys Lys Gly 
305 	 310 315 320 
Ile Ala Tyr Thr Gly Ala Tyr Gly Asn Val Leu Ile Asp Gly Leu Ser 
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325 330 335 

Gln Leu Ile Pro Ile Ile Gln Lys Thr Lys Ser Pro Ile Glu Ala Asp 
340 345 350 

Lys Met Ala Thr Ile Tyr His Trp Ile Asn His Ser Phe Phe Pro Ile 
355 360 365 

Ile val Arg Gly Glu Met Met Asp Met Thr Arg Gly Arg Ser Ile Ser 
370 375 380 

Arg Phe Asn Ala Gin Ser His Val Ala Gly Ile Glu Ala Leu Arg Ala 
385 390 395 400 
Ile Leu Arg Ile Ala Asp met Ser Glu Glu Pro His Arg Leu Ala Leu 

405 410 415 
Lys Thr Arg Ile Lys Thr Leu Val Thr Gln Gly Asn Val Phe Tyr Asn 

420 425 430 
Val Tyr Asp Asn Leu Lys Thr Tyr His Asp Ile Lys Leu Met Lys Glu 

435 440 445 
Leu Leu Ser Asp Thr Ser val Pro Val Gln Lys Leu Asp Ser Tyr Val 

450 455 460 
Ala Ser Phe Asn Ser Met Asp Lys Leu Ala Leu Tyr Asn Asn Lys His 
465 470 475 480 
Asp Phe Ala Phe Gly Leu Ser Met Phe Ser Asn Arg Thr Gln Asn Tyr 

485 490 495 
Glu Ala Met Asn Asn Glu Asn Leu His Gly Trp Phe Thr Ser Asp Gly 

500 505 510 
Met Phe Tyr Leu Tyr Asn Asn Asp Leu Gly His Tyr Ser Glu Asn Tyr 

515 520 525 
Trp Ala Thr Val Asn Pro Tyr Arg Leu Pro Gly Thr Thr Glu Thr Glu 

530 535 540 
Gin Lys Pro Leu Glu Gly Thr Pro Glu Asn Ile Lys Thr Asn Tyr Gln 
545 550 555 560 
Gln Val Gly Met Thr Ser Leu Ser Asp Asp Ala Phe Val Ala Ser Lys 

565 570 575 
Lys Leu Asn Asn Thr Ser Ala Leu Ala Ala Met Thr Phe Thr Asn Trp 

580 585 590 
Asn Lys Ser Leu Thr Leu Asn Lys Gly Trp Phe Ile Leu Gly Asn Lys 

595 600 605 
Ile Ile Phe Val Gly Ser Asn Ile Lys Asn Gln Ser Ser His Lys Ala 

610 615 620 
Tyr Thr Thr Ile Glu Gln Arg Lys Glu Asn Gln Lys His Pro Tyr Cys 
625 630 635 640 
Ser Tyr Val Asn Asn Gln Pro Val Asp Leu Asn Asn Gln Leu Val Asp 

645 650 655 
Phe Thr Asn Thr Lys Ser Ile Phe Leu Glu Ser Asp Asp Pro Ala Gln 

660 665 670 
Asn Ile Gly Tyr Tyr Phe Phe Lys Pro Thr Thr Leu Ser Ile Ser Lys 

675 680 685 
Ala Leu Gln Thr Gly Lys Trp Gin Asn Ile Lys Ala Asp Asp Lys Ser 

690 695 700 
Pro Glu Ala Ile Lys Glu val Ser Asn Thr Phe Ile Thr Ile Met Gln 
705 710 715 720 
Asn His Thr Gln Asp Gly Asp Arg Tyr Ala Tyr Met Met Leu Pro Asn 

725 730 735 
Met Thr Arg Gln Glu Phe Glu Thr Tyr Ile Ser Lys Leu Asp Ile Asp 

740 745 750 
Leu Leu Glu Asn Asn Asp Lys Leu Ala Ala Val Tyr Asp His Asp Ser 

755 760 765 
Gln Gln Met His Val Ile His Tyr Glu Lys Lys Ala Thr Thr Phe Ser 

770 775 780 
Asn His Asn Leu Ser His Gln Gly Phe Tyr Ser Phe Pro His Pro Val 
785 790 795 800 
Lys Gln Asn Gln Gln Gln Lys Leu Ala His Gln Gly Ile Ala Ala Lys 

805 810 815 
Asn Asn Ala Leu Asn Ser His Lys Ile Pro His Lys Arg Gin Arg Arg 

820 825 830 
Leu Pro Arg Thr Gly Tyr Gin Ser Ser Ser Leu Glu Phe Leu Gly Gly 

835 840 845 
Ala Leu Val Ala Ser Phe Asn His Ile Thr Lys Pro Phe Arg Lys Lys 

850 855 860 
Asp Leu Arg Ile 
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865 

<210> 88 
<211> 828 
<212> PRT 
<213> Streptococcus pyogenes serotype M6 

<220> 
<223> hyaluronan lyase 

<400> 88 
met val Tyr Phe Tyr Leu val Asp Gln Phe Thr Phe Ile Ile Ser Phe 
1 	 5 10 15 

Leu Tyr Trp Arg Asn Leu Ser Val Asn Thr Tyr Phe Cys Thr His His 
20 25 30 

Lys Gln Leu Leu Leu Tyr Ser Asn Leu Phe Leu Ser Phe Ala Met Met 
35 40 45 

Gly Gln Gly Thr Ala Ile Tyr Ala Asp Thr Leu Thr Ser Asn Ser Glu 
SO 	 55 60 

Pro Asn Asn Thr Tyr Phe Gln Thr Gln Thr Leu Thr Thr Thr Asp Ser 
65 	 70 75 80 
Glu Lys Lys Val Val Gln Pro Gln Gln Lys Asp Tyr Tyr Thr Glu Leu 

85 90 95 
Leu Asp Gln Trp Asn Ser Ile Ile Ala Gly Asn Asp Ala Tyr Asp Lys 

100 105 110 
Thr Asn Pro Asp Met Vai Thr Phe His Asn Lys Ala Glu Lys Asp Ala 

115 120 125 
Gln Asn Ile Ile Lys Ser Tyr Gln Gly Pro Asp His Glu Asn Arg Thr 

130 	 135 140 
Tyr Leu Trp Glu His Ala Lys Asp Tyr Ser Ala Ser Thr Asn Ile Thr 
145 	 150 155 160 
Lys Thr Tyr Arg Asn Ile Glu Lys Ile Ala Lys Gln Ile Thr Asn Pro 

165 170 175 
Glu Ser Cys Tyr Tyr Gln Asp Ser Lys Ala Ile Ala Ile Val Lys Asp 

180 185 190 
Gly Met Ala Phe Met Tyr Glu His Ala Tyr Asn Leu Asp Arg Glu Asn 

195 200 205 
His Gln Thr Thr Gly Lys Glu Asn Lys Glu Asn Trp Trp Val Tyr Glu 

210 	 215 220 
Ile Gly Thr Pro Arg Ala Ile Asn Asn Thr Leu Ser Leu Met Tyr Pro 
225 	 230 235 240 
Tyr Phe Thr Gln Glu Glu Ile Leu Lys Tyr Thr Ala Pro Ile Glu Lys 

245 250 255 
Phe val Pro Asp Pro Thr Arg Phe Arg Val Arg Ala Ala Asn Phe Ser 

260 265 270 
Pro Phe Glu Ala Asn Ser Gly Asn Leu Ile Asp Met Gly Arg Val Lys 

275 280 285 
Leu Ile Ser Gly Ile Leu Arg Lys Asp Asp Leu Glu Ile Ser Asp Thr 

290 	 295 300 
Ile Lys Ala Ile Glu Lys Val Phe Thr Leu Val Asp Glu Gly Asn Gly 
305 	 310 315 320 
Phe Tyr Gln Asp Gly Ser Leu Ile Asp His val Val Thr Asn Ala Gln 

325 330 335 
Ser Pro Leu Tyr Lys Lys Gly Ile Ala Tyr Thr Gly Ala Tyr Gly Asn 

340 345 350 
Val Leu Ile Asp Gly Leu Ser Gln Leu Ile Pro Ile Ile Gln Lys Thr 

355 360 365 
Lys Ser Pro Ile Glu Ala Asp Lys met Ala Thr Ile Tyr His Trp Ile 

370 	 375 380 
Asn His Ser Phe Phe Pro Ile Ile Val Arg Gly Glu Met Met Asp Met 
385 	 390 395 400 
Thr Arg Gly Arg Ser Ile Ser Arg Phe Asn Ala Gln Ser His val Ala 

405 410 415 
Gly Ile Glu Ala Leu Arg Ala Ile Leu Arg Ile Ala Asp Met Ser Glu 

420 425 430 
Glu Pro His Arg Leu Ala Leu Lys Thr Arg Ile Lys Thr Leu Val Thr 

435 440 445 
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Gln Gly Asn Ala Phe Tyr Asn Val Tyr Asp Asn Leu Lys Thr Tyr His 

450 	 455 460 
Asp Ile Lys Leu Met Lys Glu Leu Leu Ser Asp Thr Phe val Pro Val 
465 	 470 475 480 
Gln Lys Leu Asp Ser Tyr Val Ala Ser Phe Asn Ser Met Asp Lys Leu 

485 490 495 
Ala Leu Tyr Asn Asn Lys His Asp Phe Ala Phe Gly Leu Ser Met Phe 

500 505 510 
Ser Asn Arg Thr Gln Asn Tyr Glu Ala Met Asn Asn Glu Asn Leu His 

515 520 525 
Gly Trp Phe Thr Ser Asp Gly Met Phe Tyr Leu Tyr Asn Asn Asp Leu 

530 	 535 540 
Gly His Tyr Ser Glu Asn Tyr Trp Ala Thr val Asn Pro Tyr Arg Leu 
545 	 550 555 560 
Pro Gly Thr Thr Glu Thr Glu Gln Lys Pro Leu Glu Gly Thr Pro Glu 

565 570 575 
Asn Ile Lys Thr Asp Tyr Gln Gln val Gly Met Thr Ser Leu Ser Asp 

580 585 590 
Asp Ala Phe val Ala Ser Lys Lys Leu Asn Asn Thr Ser Ala Leu Ala 

595 600 605 
Ala Met Thr Phe Thr Asn Trp Asn Lys Ser Leu Thr Leu Asn Lys Gly 

610 	 615 620 
Trp Phe Ile Leu Gly Asn Lys Ile Ile Phe Val Gly Ser Asn Ile Lys 
625 	 630 635 640 
Asn Gin Ser Ser His Lys Ala Tyr Thr Thr Ile Glu Gln Arg Lys Glu 

645 650 655 
Asn Gln Lys His Pro Tyr Cys Ser Tyr Val Asn Asn Gln Pro Val Asp 

660 665 670 
Leu Asn Asn Gln Leu Val Asp Phe Thr Asn Thr Lys Ser Ile Phe Leu 

675 680 685 
Glu Ser Asp Asp Pro Ala Gln Asn Ile Gly Tyr Tyr Phe Phe Lys Pro 

690 	 695 700 
Thr Thr Leu Ser Ile Ser Lys Ala Leu Gln Thr Gly Lys Trp Gln Asn 
705 	 710 715 720 
Ile Lys Ala Asp Asp Lys Ser Pro Glu Ala Ile Lys Glu Val Ser Asn 

725 730 735 
Thr Phe Ile Thr Ile Met Gln Asn His Thr Gln Asp Gly Asp Arg Tyr 

740 745 750 
Ala Tyr Met Met Leu Pro Asn Met Thr Arg Gln Glu Phe Glu Thr Tyr 

755 760 765 
Ile Ser Lys Leu Asp Ile Asp Leu Leu Glu Asn Asn Asp Lys Leu Ala 

770 	 775 780 
Ala Val Tyr Asp His Asp Ser Gln Gln Met His Val Ile His Tyr Glu 
785 	 790 795 800 
Lys Lys Ala Thr Met Phe Ser Asn His Asn Leu Ser His Gln Gly Phe 

805 810 815 
Tyr Ser Phe Pro His Pro Val Lys Gln Asn Gin Gln 

820 825 

<210> 89 
<211> 556 
<212> PRT 
<213> Streptococcus pyogenes serotype M12 (strain MGAS2) 

<220> 
<223> hyaluronan lyase 

<400> 89 
Met Val Tyr Phe Tyr Leu Val Asn Gln Ser Thr Phe Ile Ile Ser Phe 
1 	 5 10 15 
Leu Tyr Trp Arg Asn Leu Ser Val Asn Thr Tyr Phe Cys Thr His His 

20 25 30 
Lys Gln Leu Leu Leu Tyr Ser Asn Leu Phe Leu Ser Phe Ala Met Met 

35 40 45 
Gly Gln Gly Thr Ala Ile Tyr Ala Asp Thr Leu Thr Ser Asn Ser Glu 

50 	 55 60 
Pro Asn Asn Thr Tyr Phe Gln Thr Gln Thr Leu Thr Thr Thr Asp Ser 
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65 	 70 75 80 
Glu Lys Lys Val val Gln Pro Gln Gln Lys Asp Tyr Tyr Thr Glu Leu 

85 90 95 
Leu ASp Gln Trp Asn Ser Ile Ile Ala Gly Asn Asp Ala Tyr Asp Lys 

100 105 110 
Thr Asn Pro Asp Met Val Thr Phe His Asn Lys Ala Glu Lys Asp Ala 

115 120 125 
Gln Asn Ile Ile Lys Ser Tyr Gln Gly Pro Asp His Glu Asn Arg Thr 

130 	 135 140 
Tyr Leu Gly Asn Met Gln Arg Ile Ile Pro Leu Leu Leu Ile Ser Arg 
145 	 150 155 160 
Lys Leu Thr Ala Ile Leu Lys Lys Ile Ser Lys Met Lys Ser Leu Met 

165 170 175 
Glu Asp Ser Thr Ile Ser Thr Asn Gly Leu Thr Gln Gln Leu Lys Ile 

180 185 190 
Tyr Asn Asp Met Asp Arg Val Thr Tyr His Asn Lys Gly Leu Asp Phe 

195 200 205 
Ala Phe Gly Leu Ser Met Thr Ser Lys Asn Val Ala Arg Tyr Glu Ser 

210 	 215 220 
Ile Asn Gly Glu Asn Leu Lys Gly Trp His Thr Gly Ala Gly Met Ser 
225 	 230 235 240 
Tyr Leu Tyr Asn Ser Asp Val Lys His Tyr Arg Asp Asn Phe Trp Ala 

245 250 255 
Thr Ala Asp Met Lys Arg Leu Ala Gly Thr Thr Thr Leu Asp Asn Glu 

260 265 270 
Glu Pro Lys Ser Thr Asp Val Lys Lys Ser Ser Lys Thr Phe Val Gly 

275 280 285 
Gly Thr Lys Phe Asp Asp Gin His Ala Ser Ile Gly Met Asp Phe Glu 

290 	 295 300 
Asn Gln Asp Lys Thr Leu Thr Ala Lys Lys Ser Tyr Phe Ile Leu Asn 
305 	 310 315 320 
Asp Lys Ile val Phe Leu Gly Thr Gly Ile Lys Ser Thr Asp Ser Ser 

325 330 335 
Lys Asn Pro val Thr Thr Ile Glu Asn Arg Lys Ala Asn Asp Tyr Lys 

340 345 350 
Leu Tyr Lys Asp Asp Thr Gln Thr Thr Asn Ser Asp Asn Gln Glu Thr 

355 360 365 
Asn Ser Leu Phe Leu Glu Ser Thr Asn Ser Thr Gln Asn Asn Ile Gly 

370 	 375 380 
Tyr His Phe Leu Asn Glu Ser Lys Ile Thr Val Lys Lys Glu Ser His 
385 	 390 395 400 
Thr Gly Lys Trp Ser Asp Ile Asn Lys Ser Gln Lys Asp Ile Gln Lys 

405 410 415 
Thr Asp Glu Tyr Tyr Glu val Thr G16 Lys His Ser Asn Thr Asp Ser 

420 425 430 
Lys Tyr Ala Tyr Val Leu Tyr Pro Gly Leu Ser Lys Asp Val Phe Lys 

435 440 445 
Ser Lys Ala Ser Lys Val Thr Val Val Lys Gln Glu Asp Asp Phe His 

450 	 455 460 
Val Val Lys Asp Asn Glu Ser val Trp Ala Gly Ile Asn Tyr Ser Asp 
465 	 470 475 480 
Ser Ala Lys Thr Phe Glu Ile Asn Asn Thr Lys val Glu val Lys Ala 

485 490 495 
Lys Gly Met Phe Ile Leu Thr Lys Lys Asp Asp Asn Thr Tyr Glu Cys 

500 505 510 
Ser Phe Tyr Asn Pro Glu Ser Thr Asn Ser Val Ser Asp Ile Glu Ser 

515 520 525 
Lys Ile Ser met Thr Gly Tyr Ser Ile Ile Asn Lys Asn Thr Ser Thr 

530 	 535 540 
Ser Asn Glu Ser Gly Val Arg Phe Glu Leu Thr Lys 
545 	 550 555 

<210> 90 
<211> 635 
<212> PRT 
<213> Streptococcus pyogenes serotype M12 (strain MGAS2) 
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<220> 
<223> hyaluronan lyase 

<400> 90 
Met Ala Phe Met Tyr Glu His Ala Tyr Asn Leu Asn Arg Glu Asn His 
1 5 10 15 

Gln Thr Thr Gly Lys Glu Asn Lys Glu Asn Trp Trp Val Tyr Glu Ile 
20 25 30 

Gly Thr Pro Arg Ala Ile Asn Asn Thr Leu Ser Leu met Tyr Pro Tyr 
35 40 45 

Phe Thr Gln Glu Glu Ile Leu Lys Tyr Thr Ala Pro Ile Glu Lys Phe 
50 55 60 

val Pro Asp Pro Thr Arg Phe Arg Val Arg Ala Ala Asn Phe Ser Pro 
65 70 75 80 
Phe Glu Ala Ser Ser Gly Asn Leu Ile Asp Met Gly Arg Val Lys Leo 

85 90 95 
Ile Ser Gly Ile Leu Arg Lys Asp Asp Leu Glu Ile Ser Asp Thr Ile 

100 105 110 
Lys Ala Ile Glu Lys Val Phe Thr Leu Val Asp Glu Gly Asn Gly Phe 

115 120 125 
Tyr Gln Asp Gly Ser Leu Ile Asp His val Val Thr Asn Ala Gln Ser 

130 135 140 
Pro Leu Tyr Lys Lys Gly Ile Ala Tyr Thr Gly Ala Tyr Gly Asn vai 
145 150 155 160 
Leu Ile Asp Gly Leu Ser Gin Leu Ile Pro Ile Ile Gln Lys Thr Lys 

165 170 175 
Ser Pro Ile Glu Ala Asp Lys Met Ala Thr Ile Tyr His Trp Ile Asn 

180 185 190 
His Ser Phe Phe Pro Ile Ile Val Arg Gly Glu Met Met Asp Met Thr 

195 200 205 
Arg Gly Arg Ser Ile Ser Arg Phe Asn Ala Gln Ser His Val Ala Gly 

210 215 220 
Ile Glu Ala Leu Arg Ala Ile Leu Arg Ile Ala Asp met Ser Glu Glu 
225 230 235 240 
Pro His Arg Leu Ala Leu Lys Thr Arg Ile Lys Thr Leu Val Thr Gln 

245 250 255 
Gly Asn Ala Phe Tyr Asn Val Tyr Asp Asn Leu Lys Thr Tyr His Asp 

260 265 270 
Ile Lys Leu Met Lys Glu Leu Leu Ser Asp Thr Ser val Pro Val Gln 

275 280 285 
Lys Leu Asp Ser Tyr Val Ala Ser Phe Asn Ser Met Asp Lys Leu Ala 

290 295 300 
Leu Tyr Asn Asn Lys His Asp Phe Ala Phe Gly Leu Ser met Phe Ser 
305 310 315 320 
Asn Arg Thr Gin Asn Tyr Glu Ala Met Asn Asn Glu Asn Leu His Gly 

325 330 335 
Trp Phe Thr Ser Asp Gly Met Phe Tyr Leu Tyr Asn Asn Asp Leu Gly 

340 345 350 
His Tyr Ser Glu Asn Tyr Trp Ala Thr val Asn Pro Tyr Arg Leu Pro 

355 360 365 
Gly Thr Thr Glu Thr Glu Gln Lys Pro Leu Glu Gly Thr Pro Glu Asn 

370 375 380 
Ile Lys Thr Asn Tyr Gln Gln val Gly Met Thr Ser Leu Ser Asp Asp 
385 390 395 400 
Ala Phe val Ala Ser Lys Lys Leu Asn Asn Thr Ser Ala Leu Ala Ala 

405 410 415 
Met Thr Phe Thr Asn Trp Asn Lys Ser Leu Thr Leu Asn Lys Gly Trp 

420 425 430 
Phe Ile Leu Gly Asn Lys Ile Ile Phe val Gly Ser Asn Ile Lys Asn 

435 440 445 
Gln Ser Ser His Lys Ala Tyr Thr Thr Ile Glu Gln Arg Lys Glu Asn 

450 455 460 
Gln Lys His Pro Tyr Cys Ser Tyr Val Asn Asn Gln Pro Val Asp Leo 
465 470 475 480 
Asn Asn Gln Leu val Asp Phe Thr Asn Thr Lys Ser Ile Phe Leu Glu 

485 490 495 
Ser Asp Asp Pro Ala Gln Asn Ile Gly Tyr Tyr Phe Phe Lys Pro Thr 

500 505 510 
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Thr Leu Ser Ile Ser Lys Ala Leu Gln Thr Gly Lys Trp Gln Asn Ile 

515 520 525 
Lys 

Ala  
la Asp Asp Lys Ser 

Pro  
ro Glu Ala Ile Lys Glu Val Ser Asn Thr 

5540 
Phe Ile Thr Ile met Gln Asn His Thr Gln Asp Gly Asp Arg Tyr Ala 
545 	 550 555 560 
Tyr Met Met Leu Pro Asn Met Thr Arg Gin Glu Phe Glu Thr Tyr Ile 

565 570 575 
Ser Lys Leu Asp Ile Asp Leu Leu Glu Asn Asn Asp Lys Leu Ala Ala 

580 585 590 
Val Tyr Asp His Asp Ser Gln Gln Met His Val Ile His Tyr Glu Lys 

595 600 605 
Lys Ala Thr met Phe Ser Asn His Asn Leu Ser His Gln Gly Phe Tyr 

610 	 615 620 
Ser Phe Pro His Pro Val Lys Gln Asn Gln Gln 
625 	 630 635 

<210> 91 
<211> 828 
<212> PRT 
<213> Streptococcus pyogenes serotype M12 (strain MGAS9) 

<220> 
<223> hyaluronan lyase 

<400> 91 
met val Tyr Phe Tyr Leu Val Asn Gln Ser Thr Phe Ile Ile Ser Phe 
1 	 5 10 15 
Leu Tyr Trp Arg Asn Leu Ser Val Asn Thr Tyr Phe Cys Thr His His 

20 25 30 
Lys Gln Leu Leu Leu Tyr Ser Asn Leu Phe Leu Ser Phe Ala met met 

35 40 45 
Gly Gin Gly Thr Ala Ile Tyr Ala Asp Thr Leu Thr Ser Asn Ser Glu 

50 	 55 60 
Pro Asn Asn Thr Tyr Phe Gin Thr Gln Thr Leu Thr Thr Thr Asp Ser 
65 	 70 75 80 
Glu Lys Lys Val val Gln Pro Gln Gln Lys Asp Tyr Tyr Thr Glu Leu 

85 90 95 
Leu Asp Gln Trp Asn Ser Ile Ile Ala Gly Asn Asp Ala Tyr Val Lys 

100 105 110 
Thr Asn Pro Asp met Val Thr Phe His Asn Lys Ala Glu Lys Asp Ala 

115 120 125 
Gln Asn Ile Ile Lys Ser Tyr Gln Gly Pro Asp His Glu Asn Arg Thr 

130 	 135 140 
Tyr Leu Trp Glu His Ala Lys Asp Tyr Ser Ala Ser Thr Asn Ile Thr 
145 	 150 155 160 
Lys Thr Tyr Arg Asn Ile Glu Lys Ile Ala Lys Gln Ile Thr Asn Pro 

165 170 175 
Glu Ser cys Tyr Tyr Gln Asp Ser Lys Ala Ile Ala Ile val Lys Asp 

180 185 190 
Gly Met Ala Phe Met Tyr Glu His Ala Tyr Asn Leu Asn Arg Glu Asn 

195 200 205 
His Gln Thr Thr Gly Lys Glu Asn Lys Glu Asn Trp Trp Val Tyr Glu 

210 	 215 220 
Ile Gly Thr Pro Arg Ala Ile Asn Asn Thr Leu Ser Leu Met Tyr Pro 
225 	 230 235 240 
Tyr Phe Thr Gln Glu Glu Ile Leu Lys Tyr Thr Ala Pro Ile Glu Lys 

245 250 255 
Phe val Pro Asp Pro Thr Arg Phe Arg Val Arg Ala Ala Asn Phe Ser 

260 265 270 
Pro Phe Glu Ala Ser Ser Gly Asn Leu Ile Asp Met Gly Arg val Lys 

275 280 285 
Leu Ile Ser Gly Ile Leu Arg Lys Asp Asp Leu Glu Ile Ser Asp Thr 

290 	 295 300 
Ile Lys Ala Ile Glu Lys val Phe Thr Leu val Asp Glu Gly Asn Gly 
305 	 310 315 320 
Phe Tyr Gln Asp Gly Ser Leu Ile Asp His Val Val Thr Asn Ala Gln 
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325 330 335 

Ser Pro Leu Tyr Lys Lys Gly Ile Ala Tyr Thr Gly Ala Tyr Gly Asn 
340 345 350 

Val Leu Ile Asp Gly Leu Ser Gln Leu Ile Pro Ile Ile Gln Lys Thr 
355 360 365 

Lys Ser Pro Ile Glu Ala Asp Lys Met Ala Thr Ile Tyr His Trp Ile 
370 375 380 

Asn His Ser Phe Phe Pro Ile Ile Val Arg Gly Glu Met Met Asp Met 
385 	 390 395 400 
Thr Arg Gly Arg Ser Ile Ser Arg Phe Asn Ala Gln Ser His Val Ala 

405 410 415 
Gly Ile Glu Ala Leu Arg Ala Ile Leu Arg Ile Ala Asp Met Ser Glu 

420 425 430 
Glu Pro His Arg Leu Ala Leu Lys Thr Arg Ile Lys Thr Leu Val Thr 

435 440 445 
Gln Gly Asn Ala Phe Tyr Asn Val Tyr Asp Asn Leu Lys Thr Tyr His 

450 455 460 
Asp Ile Lys Leu Met Lys Glu Leu Leu Ser Asp Thr Ser Val Pro val 
465 	 470 475 480 
Gln Lys Leu Asp Ser Tyr Val Ala Ser Phe Asn Ser Met Asp Lys Leu 

485 490 495 
Ala Leu Tyr Asn Asn Lys His Asp Phe Ala Phe Gly Leu Ser Met Phe 

500 505 510 
Ser Asn Arg Thr Gln Asn Tyr Glu Ala Met Asn Asn Glu Asn Leu His 

515 520 525 
Gly Trp Phe Thr Ser Asp Gly Met Phe Tyr Leu Tyr Asn Asn Asp Leu 

530 535 540 
Gly His Tyr Ser Glu Asn Tyr Trp Ala Thr Val Asn Pro Tyr Arg Leu 
545 	 550 555 560 
Pro Gly Thr Thr Glu Thr Glu Gln Lys Pro Leu Glu Gly Thr Pro Glu 

565 570 575 
Asn Ile Lys Thr Asn Tyr Gln Gln Val Gly Met Thr Ser Leu Ser Asp 

580 585 590 
Asp Ala Phe Val Ala Ser Lys Lys Leu Asn Asn Thr Ser Ala Leu Ala 

595 600 605 
Ala Met Thr Phe Thr Asn Trp Asn Lys Ser Leu Thr Leu Asn Lys Gly 

610 615 620 
Trp Phe Ile Leu Gly Asn Lys Ile Ile Phe Val Gly Ser Asn Ile Lys 
625 	 630 635 640 
Asn Gln Ser Ser His Lys Ala Tyr Thr Thr Ile Glu Gln Arg Lys Glu 

645 650 655 
Asn Gln Lys His Pro Tyr Cys Ser Tyr Val Asn Asn Gln Pro Val Asp 

660 665 670 
Leu Asn Asn Gln Leu Val Asp Phe Thr Asn Thr Lys Ser Ile Phe Leu 

675 680 685 
Glu Ser Asp Asp Pro Ala Gln Asn Ile Gly Tyr Tyr Phe Phe Lys Pro 

690 695 700 
Thr Thr Leu Ser Ile Ser Lys Ala Leu Gln Thr Gly Lys Trp Gln Asn 
705 	 710 715 720 
Ile Lys Ala Asp Asp Lys Ser Pro Glu Ala Ile Lys Glu Val Ser Asn 

725 730 735 
Thr Phe Ile Thr Ile Met Gln Asn His Thr Gln Asp Gly Asp Arg Tyr 

740 745 750 
Ala Tyr Met Met Leu Pro Asn Met Thr Arg Gln Glu Phe Glu Thr Tyr 

755 760 765 
Ile Ser Lys Leu Asp Ile Asp Leu Leu Glu Asn Asn Asp Lys Leu Ala 

770 775 780 
Ala Val Tyr Asp His Asp Ser Gln Gin Met His Val Ile His Tyr Glu 
785 	 790 795 800 
Lys Lys Ala Thr Met Phe Ser Asn His Asn Leu Ser His Gln Gly Phe 

805 810 815 
Tyr Ser Phe PrO His Pro Val Lys Gln Asn Gin Gln 

820 825 

<210> 92 
<211> 828 
<212> PRT 
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<213> streptococcus pyogenes serotype M28 

<220> 
<223> hyaluronan lyase 

<400> 92 
Met val Tyr Phe Tyr Leu val Asn Gln Phe Thr Phe Ile Ile Ser Phe 
1 5 10 15 

Leu Tyr Arg Arg Asn Leu Ser Val Asn Thr Tyr Phe Cys Thr His His 
20 25 30 

Lys Gln Leu Leu Leu Tyr Ser Asn Leu Phe Leu Ser Phe Ala Met Met 
35 40 45 

Gly Gln Gly Thr Ala Ile Tyr Ala Asp Thr Leu Thr Ser Asn Ser Glu 
50 55 60 

Pro Asn Asn Thr Tyr Phe Gin Thr Gln Met Leu Thr Thr Thr Asp Ser 
65 70 75 80 
Glu Lys Lys Val Val Gln Pro Gln Gln Lys Asp Tyr Tyr Thr Glu Leu 

85 90 95 
Leu Asp Gln Trp Asn Ser Ile Ile Ala Gly Asn Asp Ala Tyr Asp Lys 

100 105 110 
Thr Asn Pro Asp Met Val Thr Phe His Asn Lys Ala Glu Lys Asp Ala 

115 120 125 
Gln Asn Ile Ile Lys Ser Tyr Gln Gly Pro Asp His Glu Asn Arg Thr 

130 135 140 
Tyr Leu Trp Glu His Ala Lys Asp Tyr Ser Ala Ser Ala Asn Ile Thr 
145 150 155 160 
Lys Thr Tyr Arg Asn Ile Glu Lys Ile Ala Lys Gln Ile Thr Asn Pro 

165 170 175 
Glu Ser Cys Tyr Tyr Gln Asp Ser Lys Ala Ile Ala Ile Val Lys Asp 

180 185 190 
Gly Met Ala Phe Met Tyr Glu His Ala Tyr Asn Leu Asp Arg Glu Asn 

195 200 205 
His Gln Thr Thr Gly Lys Glu Asn Lys Glu Asn Trp Trp Val Tyr Glu 

210 215 220 
Ile Gly Thr Pro Arg Ala Ile Asn Asn Thr Leu Ser Leu Met Tyr Pro 
225 230 235 240 
Tyr Phe Thr Gln Glu Glu Ile Leu Lys Tyr Thr Ala Pro Ile Glu Lys 

245 250 255 
Phe Val Pro Asp Pro Thr Arg Phe Arg Val Arg Ala Ala Asn Phe Ser 

260 265 270 
Pro Phe Glu Ala Asn Ser Gly Asn Leu Ile Asp Met Gly Arg Val Lys 

275 280 285 
Leu Ile ser Gly Ile Leu Arg Lys Asp Asp Leu Glu Ile Ser Asp Thr 

290 295 300 
Ile Lys Ala Ile Glu Lys Val Phe Thr Leu Val Asp Glu Gly Asn Gly 
305 310 315 320 
Phe Tyr Gln Asp Gly Ser Leu Ile Asp His Val Val Thr Asn Ala Gln 

325 330 335 
Ser Pro Leu Tyr Lys Lys Gly Ile Ala Tyr Thr Gly Ala Tyr Gly Asn 

340 345 350 
val Leu Ile Asp Gly Leu Ser Gln Leu Ile Pro Ile Ile Gln Lys Thr 

355 360 365 
Lys Ser Ser Ile Glu Ala Asp Lys Met Ala Thr Ile Tyr His Trp Ile 

370 375 380 
Asn His Ser Phe Phe Pro Ile Ile Val Arg Gly Glu Met Met Asp met 
385 390 395 400 
Thr Arg Gly Arg Ser Ile Ser Arg Phe Asn Ala Gln Ser His Val Ala 

405 410 415 
Gly Ile Glu Ala Leu Arg Ala Ile Leu Arg Ile Ala Asp Met Ser Glu 

420 425 430 
Glu Pro His Arg Leu Ala Leu Lys Thr Arg Ile Lys Thr Leu Val Thr 

435 440 445 
Gln Gly Asn Ala Phe Tyr Asn Val Tyr Asp Asn Leu Lys Thr Tyr His 

450 455 460 
Asp Ile Lys Leu Met Lys Glu Leu Leu Ser Asp Thr ser Val Pro val 
465 470 475 480 
Gln Lys Leu Asp Ser Tyr Val Ala ser Phe Asn Ser Met Asp Lys Leu 

485 490 495 
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Ala Leu Tyr Asn Asn Lys His Asp Phe Ala Phe Gly Leu Ser Met Phe 

500 505 510 
Ser Asn Arg Thr Gln Asn Tyr Glu Ala Met Asn Asn Glu Asn Leu His 

515 520 525 
Gly Trp Phe Thr Ser Asp Gly Met Phe Tyr Leu Tyr Asn Asn Asp Leu 

530 	 535 540 
Gly His Tyr Ser Glu Asn Tyr Trp Ala Thr Val Asn Pro Tyr Arg Leu 
545 	 550 555 560 
Pro Gly Thr Thr Glu Thr Glu Gln Lys Pro Leu Glu Gly Thr Pro Glu 

565 570 575 
Asn Ile Lys Thr Asn Tyr Gln Gln Val Gly Met Thr Ser Leu Ser Asp 

580 585 590 
Asp Ala Phe Val Ala Ser Lys Lys Leu Asn Asn Thr Ser Ala Leu Ala 

595 600 605 
Ala Met Thr Phe Thr Asn Trp Asn Lys Ser Leu Thr Leu Asn Lys Gly 

610 	 615 620 
Trp Phe Ile Leu Gly Asn Lys Ile Ile Phe val Gly Ser Asn Ile Lys 
625 	 630 635 640 
Asn Gln Ser Ser His Lys Ala Tyr Thr Thr Ile Glu Gln Arg Lys Glu 

645 650 655 
Asn Gln Lys His Pro Tyr His Ala Tyr Val Asn Asn Gln Pro Val Asp 

660 665 670 
Leu Asn Asn Gln Leu Val Asp Phe Thr Asn Thr Lys ser Ile Phe Leu 

675 680 685 
Glu Ser Asp Asp Ser Ala Gln Asn Ile Gly Tyr Tyr Phe Phe Lys Pro 

690 	 695 700 
Thr Thr Leu Ser Ile Ser Lys Ala Leu Gln Thr Gly Lys Trp Gln Asn 
705 	 710 715 720 
Ile Lys Ala Asp Asp Lys Ser Pro Glu Ala Ile Lys Glu Val Ser Asn 

725 730 735 
Thr Phe Ile Thr Ile Met Gln Asn His Thr Gln Asp Gly Asp Arg Tyr 

740 745 750 
Ala Tyr Met Met Leu Pro Asn Met Thr Arg Gln Glu Phe Glu Thr Tyr 

755 760 765 
Ile Ser Lys Leu Asp Ile Asp Leu Leu Glu Asn Asn Asp Lys Leu Ala 

770 	 775 780 
Ala Val Tyr Asp His Asp Ser Gln Gin Met His Val Ile His Tyr Glu 
785 	 790 795 800 
Lys Lys Ala Thr Met Phe Ser Asn His Asn Leu Ser His Gln Giy Phe 

805 810 815 
Tyr Ser Phe Pro His Pro Val Lys Gln Asn Gin Gln 

820 825 

<210> 93 
<211> 522 
<212> PRT 
<213> Streptococcus suis 

<220> 
<223> hyaluronan lyase 

<400> 93 
Met Gly Phe Phe Ile Ser Gln Ser Lys Gln His Tyr Giy Ile Arg Lys 
1 	 5 10 15 

Tyr Lys Val Gly Val Cys Ser Ala Leu Ile Ala Leu Ser Ile Leu Gly 
20 25 30 

Thr Arg val Ala Ala Asn Gln Leu Pro Ser Thr Glu Thr Ala Ser Pro 
35 40 45 

Gln Ser Ser Gln Leu Val Glu Thr Thr Pro Glu Thr Thr Glu Ala Val 
50 	 55 60 

Asn Leu Thr Thr Glu Ala Val Met Thr Ser Glu Val Ser Ser Glu val 
65 	 70 75 80 
Ser Pro Val Thr Ser Thr Glu Thr Gln Pro ser Ser Thr Ala Ala Glu 

85 90 95 
Thr Leu Ala Ser Pro Gln Ala Val Gln Ala Thr Lys Glu Glu Glu Lys 

100 105 110 
Asn Leu Val Ala Asn Gly Glu Phe Ala Ser Thr Thr Ala Ala Ser Gly 
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115 120 125 

Asn Trp Ala Asp Pro Ala Ala Thr Asn Trp Glu Thr Trp Ile Pro Ala 
130 	 135 140 

Asn Val Lys Lys Glu Asn Gly Gln Val Arg Ile Asp Glu Gly Arg Leu 
145 	 150 155 160 
His Ile Ser Ser Thr Ala Ser Tyr Arg Val Ala Val His Gln Thr Val 

165 170 175 
Asp val Asp Pro Asn Lys Arg Tyr Leu Phe Ser Tyr Asn Val Glu Thr 

180 185 190 
Lys Asp Leu Lys Gly Ser Gly val Arg val Arg Leu Arg Ser Leu Thr 

195 200 205 
Ala Glu Gly Lys Asp Leu Ser Pro Gln Glu Phe Ala Tyr Thr Pro Tyr 

210 	 215 220 
Lys Asn Gly Ser Gln Ala Glu His Ile Glu Gln Ile Leu Thr Val Ser 
225 	 230 235 240 
Pro Glu Thr Arg Lys Leu Lys Val Glu Leu Phe Phe Glu Asn Ser val 

245 250 255 
Gly Gln Ala Trp Leu Asp Asn Ile Ser Leu Val Giu Tyr Val Glu Lys 

260 265 270 
Thr Pro Glu Thr Pro Glu Pro Ser Leu Glu Leu Val Gln Pro Glu Thr 

275 280 285 
Gly Gln Ile Ser Leu Ala Ser Asn Lys val Tyr Leu Pro val Arg Pro 

290 	 295 300 
Asp Leu Thr Tyr Arg Ile Ala Asp Ala Ala Val Ala Ile Val Glu Lys 
305 	 310 315 320 
Asn Met Ile Arg Pro Leu Ala Ala Gly Lys Thr Gln Val Asp Val Tyr 

325 330 335 
Asp Lys Asp Thr Lys Leu Ser Ser Phe Glu Leu Thr val Thr Glu His 

340 345 350 
Gln Ala Thr val Phe Asp Thr Leu Arg Asn Asn Trp Glu Asp Ile Ser 

355 360 365 
Leu Ala Asn Lys Arg Tyr Gln Ser Asn Asp Thr Gln Met Lys Ala Phe 

370 	 375 380 
Leu Gly Arg Leu Asp Ala Gly Val Ala Ser Ser Leu Lys Lys Trp Val 
385 	 390 395 400 
Glu Pro Thr Asn Gln Gly Lys Thr Ile Phe Asn Asp Ile Asp Phe Ser 

405 410 415 
Lys Ser Ser His Leu Thr Thr Val Tyr Arg Arg Leu Glu Gln Met Ala 

420 425 430 
Gln val val Glu Asn Pro Asp Ser Ala Tyr Tyr His Asp Arg Ser Leu 

435 440 445 
Ile Asp Leu Val Arg Lys Gly met Asn Trp Leu Tyr Thr Asn Val Tyr 

450 	 455 460 
Asn Giu Asn Lys Ser Ile Asp Gly Asn Trp Trp Asp Tyr Glu Ile Gly 
465 	 470 475 480 
Thr Pro Arg Ala Val val Asn Thr Leu Ile Tyr Met His Pro Tyr Phe 

485 490 495 
Ser Gln Glu Glu Ile Leu Thr Tyr Thr Lys Pro Ile Ser Lys Phe Val 

500 505 510 
Pro Asp Pro Thr Thr Ile Ser Val Lys His 

515 520 

<210> 94 
<211> 1164 
<212> PRT 
<213> Streptococcus suis 

<220> 
<223> hyaluronan lyase 

<400> 94 
Met Gly Phe Phe Ile Ser Gln Ser Lys Gln His Tyr Gly Ile Arg Lys 
1 	 5 10 15 

Tyr Lys Val Gly Val Cys Ser Ala Leu Ile Ala Leu Ser Ile Leu Gly 
20 25 30 

Thr Arg Val Ala Ala Asn Gln Leu Pro Ser Thr Glu Thr Ala Ser Pro 
35 40 45 
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Gln Ser Ser Gln Leu Val Glu Thr Thr Pro Glu Thr Thr Glu Ala Val 

50 55 60 
Met Thr Ser Glu Val Ser Ser Glu val Ser Pro Val Thr Ser Thr Glu 
65 70 75 80 
Thr Gln Pro Ser Ser Thr Thr Ala Glu Thr Leu Ala Ser Pro Gln Ala 

85 90 95 
val Gln Ala Thr Lys Glu Glu Lys Asn Leu Val Ala Asn Gly Glu Phe 

100 105 110 
Ile Ser Thr Thr Ala Pro Ser Gly Asn Trp Lys Glu Leu Ala Ala Thr 

115 120 125 
Asn Trp Glu Thr Trp Ile Pro Ala Asn Val Lys Lys Glu Asn Gly Gln 

130 135 140 
Val Arg Ile Asp Glu Gly Arg Leu His Ile Ser Ser Thr Ala Ser Tyr 
145 150 155 160 
Arg Val Ala Val His Gln Thr val Asp Val Asp Pro Asn Lys Arg Tyr 

165 170 175 
Leu Phe Ser Tyr Asp Val Glu Thr Lys Asp Leu Lys Gly Ser Gly Val 

180 185 190 
Arg Val Arg Leu Arg Ser Leu Thr Ala Glu Gly Lys Asp Leu Ser Pro 

195 200 205 
Gln Glu Phe Ala Tyr Thr Pro Tyr Lys Asn Gly Ser Gln Ala Glu His 

210 215 220 
Ile Glu Gin Ile Leu Thr Val Ser Pro Glu Thr Arg Lys Leu Lys val 
225 230 235 240 
Glu Leu Phe Phe Glu Asn Ser Val Gly Gin Ala Trp Leu Asp Asn Ile 

245 250 255 
Ser Leu val Glu Tyr Val Glu Lys Thr Pro Glu Thr Pro Glu Gln Ser 

260 265 270 
Pro Glu Leu Val Gln Pro Glu Thr Gly Gln Ile Ser Leu Ala Ser Asn 

275 280 285 
Lys Val Tyr Leu Pro Val Arg Pro Asp Leu Thr Tyr Arg Ile Ala Asp 

290 295 300 
Ala Ala val Ala Thr val Glu Lys Asn Met Ile Arg Pro Leu Ala Ala 
305 310 315 320 
Gly Lys Thr Gin Val Asp Val Tyr Asp Lys Asp Thr Lys Leu Ser Ser 

325 330 335 
Phe Glu Leu Ile Val Thr Glu His Gln Ala Thr val Phe Asp Thr Leu 

340 345 350 
Arg Asn Asn Trp Glu Asp Ile Ser Leu Ala Asn Lys Arg Tyr Gln Ser 

355 360 365 
Asn Asp Ala Gln Met Lys Ala Phe Leu Gly Arg Leu Asp Ala Gly val 

370 375 380 
Ala Ser Ser Leu Glu Lys Trp val Glu Pro Thr Glu Gln Ser Lys Thr 
385 390 395 400 
Ile Phe Asn Asp Ile Asp Phe Ser Lys Ser Ser His Leu Thr Thr val 

405 410 415 
Tyr Arg Arg Leu Glu Gln Met Ala Gln Val Val Glu Asn Pro Asp Ser 

420 425 430 
Ala Tyr Tyr His Asp Arg Ser Leu Ile Asp Leu Val Arg Lys Gly met 

435 440 445 
Asn Trp Leu Tyr Ala Asn Val Tyr Asn Glu Asn Lys Ser Ile Asp Gly 

450 455 460 
Asn Trp Trp Asp Tyr Glu Ile Gly Thr Ser Arg Ala Val Val Asn Thr 
465 470 475 480 
Leu Ile Tyr Met His Pro Tyr Phe Ser Gln Glu Glu Ile Leu Thr Tyr 

485 490 495 
Thr Lys Pro Ile Ser Lys Phe Val Pro Asp Pro Thr Thr Ile Arg Lys 

500 505 510 
Thr Leu Thr Asn Pro val Pro Ala Val Gly Gly Asn Gln Thr Asp Leu 

515 520 525 
Ser Lys Val Ala Ile Leu Glu Gly Ala Leu Arg Glu Asp Ala Asp Arg 

530 535 540 
val Arg Ala Gly Ala Gln Gly Leu Thr Thr Ile Met Lys Phe Val Asp 
545 550 555 560 
Lys Gly Glu Gly Phe Tyr Arg Asp Gly Ser Phe Ile Asp His Thr Asn 

565 570 575 
val Ala Tyr Thr Gly Ala Tyr Gly Asn Val Leu Ile Glu Gly Phe Ser 

580 585 590 
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Gln Leu Leu Pro val Ile Gln Pro Thr Glu Phe Ala Leu Lys Glu Glu 

595 	 600 	 605 
Gln Thr Asn Ile Leu Tyr Glu Trp Ile Glu Lys Ala Phe Met Pro Ile 

610 	 615 	 620 
Leu Val Arg Gly Glu Leu Met Asp Met Thr Arg Gly Arg Ser Ile Ser 
625 	 630 	 635 	 640 
Arg Ala Thr Gly Glu Ser His val Gln Ala Met Glu Ile Leu Arg Ser 

645 	 650 	 655 
Leu val Arg Ile Ala Glu Ser Ala Gln Pro Glu Gln Lys Thr Lys Leu 

660 	 665 	 670 
Leu Ser Phe Val Lys Ala Gin Leu Thr Ser Asp Thr Phe Tyr Asp Ser 

675 	 680 	 685 
Tyr Arg Ser Leu Lys Ser Tyr Lys Asp Ile Asp Leu val Asn Lys Leu 

690 	 695 	 700 
Leu Ala Asp Asn Gln Ile Pro Ala Glu Val Asp Lys Asp Tyr Ile Ala 
705 	 710 	 715 	 720 
Ala Phe Asn Asn Met Asp Lys Phe Val Tyr Arg Ser Ala Gin Glu Gly 

725 	 730 	 735 
Phe Thr Phe Ala Leu Ser Met Tyr Ser Ser Arg Thr Gln Asn Tyr Glu 

740 	 745 	 750 
Asp Met Asn Asn Glu Asn Arg Lys Gly Trp Tyr Thr Ala Asp Gly met 

755 	 760 	 765 
val Tyr Leu Tyr Asn Asp Asp Leu Ser His Tyr Ser Asn His Tyr Trp 

770 	 775 	 780 
Ala Thr Val Asp Pro Tyr Arg Leu Pro Gly Thr Thr Thr Thr Lys Asp 
785 	 790 	 795 	 800 
Lys Arg Glu Asp Gly Ser Gly Glu Val Thr Leu Ala Ser Asp Phe val 

805 	 810 	 815 
Gly Ala Ser Gln Leu Gly Asn Arg Leu Ala Thr Ile Ala Met Asp Phe 

820 	 825 	 830 
Asn Asn Trp Asn Asn Ser Leu Thr Ala Arg Lys Ala Trp Ile Val Leu 

835 	 840 	 845 
Gly Asn Lys Ile Val Phe Leu Gly Thr Asp Ile Gin His Gin Ser Ala 

850 	 855 	 860 
Gln Gly Ala Glu Thr Thr Ile Glu Asn Arg Lys Leu Leu Thr Gly Glu 
865 	 870 	 875 	 880 
Lys Tyr Ser Tyr Tyr Ile Asn Gly Gln Pro Val Asp Leu Ser Lys Glu 

885 	 890 	 895 
val val Thr Asp Lys Thr Gin Ser Phe Tyr Met Thr Asn Gly Lys Asp 

900 	 905 	 910 
Asn Gin Ser Ile Gly Tyr Val Phe Leu Asn Gin Leu Pro Thr His Ala 

915 	 920 	 925 
Lys Leu Asp Gln Arg Thr Gly Lys Trp Ser Asp Ile Asn Tyr Asn Gln 

930 	 935 	 940 
Ser Lys Glu Glu Val Ser Asn Ser Phe Val Ser Leu Trp His Glu His 
945 	 950 	 955 	 960 
Ala Gln Thr Ser Ser Asn Tyr Ala Tyr val Leu Val Pro Asn Gln Ser 

965 	 970 	 975 
Met Glu Lys Val Asn Gln Ala Ala Ala Ser Val Lys Leu Leu His Gln 

980 	 985 	 990 
Asp Arg Asp Leu Gln Val val Tyr Asp Gln Glu Gin Asn val Trp Gly 

995 	 1000 	 1005 
Val Val Lys Tyr Thr Asp Thr Ala Tyr Lys Leu Thr Asp Asp Ile Thr 

1010 	 1015 	 1020 
Leu Thr Asp Ala Gly Leu Tyr Thr Ile Gln Lys Val Glu Gly Gly Tyr 
1025 	 1030 	 1035 	 1040 
Arg Ile Ala Phe Tyr Asn Pro Ser Thr Arg Thr Val Lys Asn Gly Ile 

1045 	 1050 	 1055 
Glu Leu Thr Lys Ala Gly Ser Ser Leu Thr Val Glu Met Glu Pro Thr 

1060 	 1065 	 1070 
Ala Ala Tyr Pro Ser Thr Val Trp Lys Val Thr Met Pro Glu Gly Ser 

1075 	 1080 	 1085 
Asp Lys Gln Thr Gly Ser Val Glu Lys Thr Glu Lys Glu Glu Lys Gln 

1090 	 1095 	 1100 
Leu Lys Glu Asn Gln Pro Ser Ser Glu Val Lys Gln Val Val His His 
1105 	 1110 	 1115 	 1120 
Ala Ala Glu Lys Thr Lys Pro Ser Lys Pro Arg Leu Pro Gln Thr Gly 

1125 	 1130 	 1135 
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Glu Glu Ala Ser Leu Gly Leu Gly Phe Leu Gly Leu Leu Thr Leu Gly 

1140 1145 1150 
Ala val val Asp Phe Lys Cys Arg Arg Ser His Ser 

1155 1160 

<210> 95 
<211> 1164 
<212> PRT 
<213> Streptococcus suis 

<220> 
<223> hyaluronan lyase 

<400> 95 
met Gly Phe Phe Ile Ser Gin Ser Lys Gin His Tyr Gly Ile Arg Lys 
1 	 5 10 15 

Tyr Lys val Gly Val Cys Ser Ala Leu Ile Ala Leu Ser Ile Leu Gly 
20 25 30 

Thr Arg Val Ala Ala Asn Gln Leu Pro Ser Thr Glu Thr Ala Ser Pro 
35 40 45 

Gln Ser Ser Gln Leu val Glu Thr Thr Pro Glu Thr Thr Glu Ala Val 
50 55 60 

Met Thr Ser Glu Val Ser Ser Glu Val Ser Pro Val Thr Ser Thr Glu 
65 70 75 80 
Thr Gln Pro Ser Ser Thr Thr Ala Glu Thr Leu Ala Ser Pro Gin Ala 

85 90 95 
val Gln Ala Thr Lys Giu Glu Lys Asn Leu Val Ala Asn Gly Glu Phe 

100 105 110 
Ile Ser Thr Thr Ala Pro Ser Gly Asn Trp Lys Glu Leu Ala Ala Thr 

115 120 125 
Asn Trp Giu Thr Trp Ile Pro Ala Asn val Lys Lys Glu Asn Gly Gin 

130 135 140 
val Arg Ile Asp Glu Gly Arg Leu His Ile Ser Ser Thr Ala Ser Tyr 
145 150 155 160 
Arg Val Ala Val His Gln Thr Val Asp Val Asp Pro Asn Lys Arg Tyr 

165 170 175 
Leu Phe Ser Tyr Asp val Glu Thr Lys ASp Leu Lys Gly Ser Gly Val 

180 185 190 
Arg Val Arg Leu Arg Ser Leu Thr Ala Glu Gly Lys Asp Leu Ser Pro 

195 200 205 
Gin Glu Phe Ala Tyr Thr Pro Tyr Lys Asn Gly Ser Gin Ala Glu HiS 

210 215 220 
Ile Glu Gln Ile Leu Thr val Ser Pro Glu Thr Arg Lys Leu Lys Val 
225 230 235 240 
Glu Leu Phe Phe Glu Asn Ser Val Gly Gln Ala Trp Leu Asp Asn Ile 

245 250 255 
Ser Leu val Glu Tyr Val Glu Lys Thr Pro Glu Thr Pro Glu Gln Ser 

260 265 270 
Pro Glu Leu Val Gln Pro Glu Thr Gly Gin Ile Ser Leu Ala Ser Asn 

275 280 285 
Lys val Tyr Leu Pro Val Arg Pro Asp Leu Thr Tyr Arg Ile Ala Asp 

290 295 300 
Ala Ala val Ala Thr val Glu Lys Asn met Ile Arg Pro Leu Ala Ala 
305 310 315 320 
Gly Lys Thr Gln Val Asp Val Tyr Asp Lys Asp Thr Lys Leu Ser Ser 

325 330 335 
Phe Glu Leu Ile val Thr Glu His Gln Ala Thr val Phe ASp Thr Leu 

340 345 350 
Arg Asn Asn Trp Glu Asp Ile Ser Leu Ala Asn Lys Arg Tyr Gln Ser 

355 360 365 
Asn Asp Ala Gln Met Lys Ala Phe Leu Gly Arg Leu Asp Ala Gly Val 

370 375 380 
Ala Ser Ser Leu Glu Lys Trp val Glu Pro Thr Glu Gln Ser Lys Thr 
385 390 395 400 
Ile Phe Asn Asp Ile Asp Phe Ser Lys Ser Ser His Leu Thr Thr val 

405 410 415 
Tyr Arg Arg Leu Glu Gln met Ala Gln val val Glu Asn Pro Asp Ser 
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420 425 430 

Ala Tyr Tyr His Asp Arg Ser Leu Ile Asp Leu val Arg Lys Gly Met 
435 440 445 

Asn Trp Leu Tyr Thr Asn Val Tyr Asn Glu Asn Lys Ser Ile Asp Gly 
450 455 460 

Asn Trp Trp Asp Tyr Glu Ile Gly Thr Pro Arg Ala Val Val Asn Thr 
465 470 475 480 
Leu Ile Tyr Met His Pro Tyr Phe Ser Gln Glu Glu Ile Leu Thr Tyr 

485 490 495 
Thr Lys Pro Ile Ser Lys Phe Val Pro Asp Pro Thr Thr Ile Arg Lys 

500 505 510 
Thr Leu Thr Asn Pro Val Pro Ala Val Gly Gly Asn Gln Thr Asp Leu 

515 520 525 
Ser Lys Val Ala Ile Leu Glu Gly Ala Leu Arg Glu Asp Ala Asp Arg 

530 535 540 
Val Arg Ala Gly Ala Gln Gly Leu Thr Thr Ile Met Lys Phe Val Asp 
545 550 555 560 
Lys Gly Glu Gly Phe Tyr Arg Asp Gly Ser Phe Ile Asp His Thr Asn 

565 570 575 
val Ala Tyr Thr Gly Ala Tyr Gly Asn val Leu Ile Glu Gly Phe Ser 

580 585 590 
Gln Leu Leu Pro Val Ile Gln Pro Thr Glu Phe Ala Leu Lys Glu Glu 

595 600 605 
Gln Thr Asn Ile Leu Tyr Glu Trp Ile Glu Lys Ala Phe Met Pro Ile 

610 615 620 
Leu val Arg Gly Glu Leu Met Asp Met Thr Arg Gly Arg Ser Ile Ser 
625 630 635 640 
Arg Ala Thr Gly Glu Ser His Val Gin Ala Met Glu Ile Leu Arg Ser 

645 650 655 
Leu val Arg Ile Ala Glu Ser Ala Gin Pro Glu Gln Lys Thr Lys Leu 

660 665 670 
Leu Ser Phe Val Lys Ala Gln Leu Thr Ser Asp Thr Phe Tyr Asp Ser 

675 680 685 
Tyr Arg Ser Leu Lys Ser Tyr Lys Asp Ile Asp Leu Val Asn Lys Leu 

690 695 700 
Leu Ala Asp Asn Gln Ile Pro Ala Glu val Asp Lys Asp Tyr Ile Ala 
705 710 715 720 
Ala Phe Asn Asn Met Asp Lys Phe Val Tyr Arg Ser Ala Gln Glu Gly 

725 730 735 
Phe Thr Phe Ala Leu Ser Met Tyr Ser Ser Arg Thr Gln Asn Tyr Glu 

740 745 750 
Asp Met Asn Asn Glu Asn Arg Lys Gly Trp Tyr Thr Ala Asp Gly met 

755 760 765 
val Tyr Leu Tyr Asn Asp Asp Leu Ser His Tyr Ser Asn His Tyr Trp 

770 775 780 
Ala Thr Val Asp Pro Tyr Arg Leu Pro Gly Thr Thr Thr Thr Lys Asp 
785 790 795 800 
Lys Arg Glu Asp Gly Ser Gly Glu val Thr Leu Ala Ser ASp Phe Val 

805 810 815 
Gly Ala Ser Gin Leu Gly Asn Arg Leu Ala Thr Ile Ala Met Asp Phe 

820 825 830 
Asn Asn Trp Asn Asn Ser Leu Thr Ala Arg Lys Ala Trp Ile val Leu 

835 840 845 
Gly Asn Lys Ile Val Phe Leu Gly Thr ASp Ile Gln His Gln Ser Ala 

850 855 860 
Gln Gly Ala Glu Thr Thr Ile Glu Asn Arg Lys Leu Leu Thr Gly Glu 
865 870 875 880 
Lys Tyr Ser Tyr Tyr Ile ASn Gly Gln Pro val ASp Leu Ser Lys Glu 

885 890 895 
Val Val Thr Asp Lys Thr Gin Ser Phe Tyr Met Thr Asn Gly Lys Asp 

900 905 910 
Asn Gln Ser Ile Gly Tyr val Phe Leu Asn Gln Leu Pro Thr His Ala 

915 920 925 
Lys Leu Asp Gln Arg Thr Gly Lys Trp Ser Asp Ile Asn Tyr Asn Gln 

930 935 940 
Ser Lys Glu Glu Val Ser Asn Ser Phe Val Ser Leu Trp His Glu His 
945 950 955 960 
Ala Gln Thr Ser Ser Asn Tyr Ala Tyr val Leu Val Pro Asn Gln Ser 
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965 970 975 

Met Glu Lys Val Asn Gln Ala Ala Ala Ser val Lys Leu Leu His Gln 
980 985 990 

Asp Arg Asp Leu Gln Val Val Tyr Asp Gln Glu Gln Asn Val Trp Gly 
995 1000 1005 

val val Lys Tyr Thr Asp Thr Ala Tyr Lys Leu Thr Asp Asp Ile Thr 
1010 1015 1020 

Leu Thr Asp Ala Gly Leu Tyr Thr Ile Gln Lys val Glu Gly Gly Tyr 
1025 	 1030 1035 1040 
Arg Ile Ala Phe Tyr Asn Pro Ser Thr Arg Thr val Lys Asn Gly Ile 

1045 1050 1055 
Glu Leu Thr Lys Ala Gly Ser Ser Leu Thr Val Glu Met Glu Pro Thr 

1060 1065 1070 
Ala Ala Tyr Pro Ser Thr Val Trp Lys val Thr met Pro Glu Gly Ser 

1075 1080 1085 
Asp Lys Gin Thr Gly ser val Glu Lys Thr Glu Lys Glu Glu Lys Gln 

1090 1095 1100 
Leu Lys Glu Asn Gln Pro Ser Ser Glu Val Lys Gin Val Val His His 
1105 	 1110 1115 1120 
Ala Ala Glu Lys Thr Lys Pro Ser Lys Pro Arg Leu Pro Gln Thr Gly 

1125 1130 1135 
Glu Glu Ala Ser Leu Gly Leu Gly Phe Leu Gly Leu Leu Thr Leu Gly 

1140 1145 1150 
Ala Val Val Asp Phe Lys Cys Arg Arg Ser His Ser 

1155 1160 

<210> 96 
<211> 802 
<212> PRT 
<213> Vibrio fischeri (strain ATCC 700601 / ES114) 

<220> 
<223> hyaluronan lyase 

<400> 96 
Met Tyr Met Ile Lys Lys His Arg Leu Asn Thr Ile Ala Leu Ser met 
1 	 5 10 15 

Leu Phe Leu Phe Thr Gly Asn Ala Tyr Ala Ala Lys Asn Thr Gln Thr 
20 25 30 

Pro Gln Tyr Leu Pro Ser Asp Phe Glu Gln Val Arg Glu Asn Trp Ala 
35 40 45 

Glu Asn Tyr Leu Gly Asp Pro Ala Ile Thr Phe Asp Gln Thr Leu Lys 
50 55 60 

Asn met val Thr Ser Thr Asn Ser Ser Ala Gln Lys His Trp Asp Ser 
65 	 70 75 80 
Met Thr Pro Gln Pro Asn Ala Ser Gly Ile Trp Asp Asp Leu Pro Leu 

85 90 95 
Ile Asp Lys Asp Thr Thr Leu Gly Pro Asn Ile Arg Asn ser Tyr Gln 

100 105 110 
Arg Leu Phe Thr Met Ala Lys Ala Tyr Arg Leu Arg Asp Gly Asn Leu 

115 120 125 
Glu Asn Asn Gln Leu Met Leu Asn Asp Ile Met Thr Ala met Asn Tyr 

130 135 140 
Ile Asn Gln Asn Phe Tyr Phe val Asn Gln Leu Glu Tyr Gly Asn Trp 
145 	 150 155 160 
Trp Gln Trp Glu Leu Ala Ile Pro Lys Asp Ile His Asn Ile Leu val 

165 170 175 
Leu Leu Phe Asp Asp Ile Lys Asp Asn Tyr Gln Thr Ile Ile Thr Asn 

180 185 190 
His Leu Asn Ala Thr Arg Tyr Phe Thr Pro Asp Pro Thr His Leu Gly 

195 200 205 
val Ser Pro Gly Ala Ala Glu Ser Thr Asn Pro Asn Tyr Arg Glu ser 

210 215 220 
Thr Gly Gly Asn Arg Thr Asp Asn Ala Gln val val Leu Ile Arg Gly 
225 	 230 235 240 
Met Leu Glu Asn Asn Ser Glu Glu Ile Ser Gln Ala Ile Ala Ala Leu 

245 250 255 
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Pro Ala Val Ile Glu Tyr Val Ser Glu Gly Asp Gly Tyr Tyr Thr Asp 

260 265 270 
Gly Ser Phe Leu Gln His Ser Asp Ile Ala Tyr Asn Gly Thr Tyr Gly 

275 280 285 
Asn Val Leu Leu Gly Gly Leu Gly Ile Gln met Asn Ala val Ala Gly 

290 295 300 
Ser Pro Trp Ser Met Asp Asn Gln Thr Ile Ser Asn Val Tyr Asn Ile 
305 310 315 320 
Ile Asn Gln Ser Tyr Glu Pro Leu Leu Tyr Lys Gly Ala Met Met Asp 

325 330 335 
met val Asn Gly Arg Ser Ile Ser Arg Ser Ala Glu Gln Asn His Asp 

340 345 350 
Val Gly Leu Asn Ile Val Asn Ser Met Leu Phe Tyr Thr Asn Gly Pro 

355 360 365 
Asp Ser Asp Lys Asn Lys Gln Leu Ser Ser Leu Ile Lys Thr Gln Ile 

370 375 380 
Thr Asp Asp Thr Tyr Gln Asn Phe Phe Asp Lys Ile Tyr Tyr Val Ser 
385 390 395 400 
Thr Tyr Gln Ala Ala Gln His Ile Val Asn Asp Pro Thr Val Ser Leu 

405 410 415 
Lys Asp Pro Leu Ile Gly Asn Phe Ser Tyr Pro Ser Met Asp Arg Ile 

420 425 430 
val His Arg Arg Thr Asp Trp Ala Phe Ala Leu Ala Met His Ser Tyr 

435 440 445 
Arg Ile Gly Asn Tyr Glu Cys Met Asn Gly Glu Asn Leu Lys Gly Trp 

450 455 460 
Phe Thr Gly Asp Gly Met Ile Tyr Leu Tyr Asn Asp Gln Leu Asp His 
465 470 475 480 
Tyr Thr Gly Tyr Trp Pro Thr Val Asn Ala Ser Arg Met Pro Gly Thr 

485 490 495 
Thr val Asp Ser Gln Ile Met Ala Asp Cys Ser Gly Glu Arg Val Gly 

500 505 510 
Gly Asn val Asn Thr Asn met Gln Trp Val Gly Ser Thr Ser Leu Asn 

515 520 525 
Asn Tyr Gly Ile Ala Gly Met Gln Phe Tyr Asn Trp Ser Asp Thr Leu 

530 535 540 
Ser Ala Tyr Lys Ser Trp Phe Met Phe Asp Asn Glu Val Val Met Leu 
545 550 555 560 
Gly Ser Asn Ile Lys Asp Gln Ser Asn Ala Asn Asn Ile Thr Thr Ile 

565 570 575 
Glu Asn Arg Lys Arg Leu Ala Glu Thr Lys Leu Phe Ile Asp Gly Thr 

580 585 590 
Glu Gln Ala Ala Leu Pro Tyr Gln Gly Ala Pro Ala Thr Phe Ser Ile 

595 600 605 
Arg Asn Lys Thr Leu Ala Asn Ser Asp Leu Ser Tyr val met Leu Thr 

610 615 620 
Pro Lys Thr Ile Ser Ile Ser Gln Asn Asp Val Asp Gly Asn Trp Ser 
625 630 635 640 
Asp Ile Gly Asn Ser Lys Gly Asp val Ser Asp Ser Tyr Leu Gln Ala 

645 650 655 
Thr Leu Thr Gln Val Asp Gln Ala Asp Tyr Gln Tyr Ala Leu Leu Pro 

660 665 670 
Asn Gln Asn Asn Asp Thr Val Gln Asn Tyr Ala Gln His Pro Asp Val 

675 680 685 
Thr Val Leu Arg Gln Asp Glu Gln Ala His Ala val Gln Glu Asn Thr 

690 695 700 
Leu Asn Ile Ile Ala Ala Asn Asn Trp Lys Asn Asn Pro Vai Asn Ile 
705 710 715 720 
Thr Asp Thr Ile Thr Leu Asn Ser Met met Gly Phe Met Ile Lys Glu 

725 730 735 
Glu Ser Ser Asn Thr Phe Thr Val Ala Val Ser Glu Pro Ile Gln Thr 

740 745 750 
Ile Asp Ser val Asn Phe Thr Phe Asp Lys Gln Gly Ile Val Ile Lys 

755 760 765 
Glu Asp Ile Glu Asn Arg Val Val Leu Asn Gly Thr Thr Leu Thr Ile 

770 775 780 
Asn Thr Ser Gly Leu Gln Gly Gln Ser Tyr Ser Phe Gln Val Thr Ile 
785 790 795 800 
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Gln Asp 

<210> 97 
<211> 517 
<212> PRT 
<213> Synechococcus sp. 	(strain RCC307) 

<220> 
<223> hyaluronan lyase 

<400> 97 
Met Gly Ala Pro Ala Ile Pro Lys Val Pro Arg Ser Pro Ser Lys Ser 
1 	 5 10 15 

Glu His Thr Thr Arg Pro Asn Ser Gly Glu Ser Glu Val Val Arg Gln 
20 25 30 

Ala Glu Glu Leu Phe Glu Gin Thr Leu Val Asn Val Arg Gly Gln Leu 
35 40 45 

Ala Gly Ala val Ala Ala Leu Glu Ser Ser Val His Asp Ser Glu Leu 
50 	 55 60 

Asn Tyr Gly Glu Ile Phe Leu Arg Asp Asn val Pro Val Met Val Tyr 
65 	 70 75 80 
Leu Leu Leu Arg Gly Arg Phe Glu Ile Val Arg His Phe Leu Asp Leu 

85 90 95 
Cys Leu Glu Leu Gln Ser Arg Ser Tyr Arg Thr Arg Gly Val Phe Pro 

100 105 110 
Thr Ser Phe Val Glu Glu Asp Asp Lys Ile Leu Ala Asp Tyr Gly Gln 

115 120 125 
Arg Ser Ile Gly Arg Ile Thr Ser Val Asp Ala Ser Leu Trp Trp Pro 

130 	 135 140 
Val Leu Cys Trp Met Tyr Val Arg Ala Ser Gly Asp Thr Ser Tyr Gly 
145 	 150 155 160 
Thr Ser Pro Lys Val Gln Arg Ala Val Gln Leu Leu Leu Asp Leu Val 

165 170 175 
Leu Gln Pro Ser Phe Tyr Glu Pro Pro val Leu Phe Val Pro Asp Cys 

180 185 190 
Ala Phe Met Ile Asp Arg Pro Met Asp Val Trp Gly Ala Pro Leu Glu 

195 200 205 
Val Glu Val Leu Leu Phe Gly Cys Leu Lys Ser Cys Cys Gln Leu Met 

210 	 215 220 
Ser Leu Val Glu Gly Gly Gly His Gly Gly Pro Leu Ile Gln Gln Arg 
225 	 230 235 240 
Leu Glu Leu Thr Arg Thr Trp Met Arg Leu Arg Val Tyr Leu Leu 

2 
A5 p 

s0 255 
Asn His Tyr Trp val Thr Ser Lys Thr Met Gln Val Leu Arg Arg Arg 

260 265 270 
Pro Thr Glu Gln Tyr Gly Asp Tyr Gln Ser Arg Asn Glu Phe Asn Val 

275 280 285 
Gln Pro Glu Val Ile Pro His Trp Leu Gln Glu Trp Leu Asp Asp Arg 

290 	 295 300 
Gly Gly Tyr Leu Ile Gly Asn Met Arg Thr Gly Arg Pro Asp Phe Arg 
305 	 310 315 320 
Phe Tyr Ser Leu Gly Asn Ala Leu Gly Ser Leu Phe Gly Leu Leu Thr 

325 330 335 
Gly Pro Gln Gln Leu Ala Leu Phe Arg Leu Val Ile His Asn Arg Gln 

340 345 350 
His Leu Met Ala Glu Met Pro Met Arg Ile Cys His Pro Pro met Asp 

355 360 365 
Gln Asp Glu Trp Ile Thr Asn Thr Gly met Asp Pro Lys Asn Trp Pro 

370 	 375 380 
Trp Ser Tyr His Asn Gly Gly His Trp Pro Ser Leu Leu Trp Pro Met 
385 	 390 395 400 
Ala Ala Ala Val Leu Met His Gln Arg Leu Tyr Pro Asn Asp Asp Leu 

405 410 415 
Leu Leu Leu Gly Gln Thr Arg Thr met Leu Glu Glu Cys Tyr Trp Gln 

420 425 430 
Gln Leu Asn Gln Leu Pro Arg Gln Gln Trp Ala Glu Tyr Phe Asp Gly 
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435 440 445 

Pro Thr Gly Thr Trp Val Gly Gln Gln Ala Arg Ile Asn Gln Thr Trp 
450 	 455 460 

Thr Ile Val Gly Phe Leu Leu Leu His His Leu Met Arg Lys Ala Pro 
465 	 470 475 480 
Gln Asp Val Lys Leu Leu Asp Leu Asp Asp Val Gly Pro Leu Arg Leu 

485 490 495 
Ser Phe Gln Asp Gln His Glu Lys Ser Ser Thr Asp Glu Arg Lys Ser 

500 505 510 
Phe Leu Lys Asn Tyr 

515 

<210> 98 
<211> 1021 
<212> PRT 
<213> Proteus vulgaris 

<220> 
<223> chondroitin-sulfate-ABC endolyase 

<400> 98 
met Pro Ile Phe Arg Phe Thr Ala Leu Ala Met Thr Leu Gly Leu Leu 
1 	 5 10 15 

Ser Ala Pro Tyr Asn Ala Met Ala Ala Thr Ser Asn Pro Ala Phe Asp 
20 25 30 

Pro Lys Asn Leu Met Gln Ser Glu Ile Tyr His Phe Ala Gln Asn Asn 
35 40 45 

Pro Leu Ala Asp Phe Ser Ser Asp Lys Asn Ser Ile Leu Thr Leu Ser 
50 	 55 60 

Asp Lys Arg Ser Ile Met Gly Asn Gin Ser Leu Leu Trp Lys Trp Lys 
65 	 70 75 80 
Gly Gly Ser Ser Phe Thr Leu His Lys Lys Leu Ile Val Pro Thr Asp 

85 90 95 
Lys Glu Ala Ser Lys Ala Trp Gly Arg Ser Ser Thr Pro Val Phe Ser 

100 105 110 
Phe Trp Leu Tyr Asn Glu Lys Pro Ile Asp Gly Tyr Leu Thr Ile Asp 

115 120 125 
Phe Gly Glu Lys Leu Ile Ser Thr Ser Glu Ala Gln Ala Gly Phe Lys 

130 	 135 140 
Val Lys Leu Asp Phe Thr Gly Trp Arg Ala Val Gly val Ser Leu Asn 
145 	 150 155 160 
Asn Asp Leu Glu Asn Arg Glu Met Thr Leu Asn Ala Thr Asn Thr Ser 

165 170 175 
Ser Asp Gly Thr Gln Asp Ser Ile Gly Arg Ser Leu Gly Ala Lys Val 

180 185 190 
Asp Ser Ile Arg Phe Lys Ala Pro Ser Asn Val Ser Gln Gly Glu Ile 

195 200 205 
Tyr Ile Asp Arg Ile Met Phe Ser val Asp Asp Ala Arg Tyr Gin Trp 

210 	 215 220 
Ser Asp Tyr Gln Val Lys Thr Arg Leu Ser Glu Pro Glu Ile Gln Phe 
225 	 230 235 240 
His Asn val Lys Pro Gln Leu Pro val Thr Pro Glu Asn Leu Ala Ala 

245 250 255 
Ile Asp Leu Ile Arg Gln Arg Leu Ile Asn Glu Phe Val Gly Gly Glu 

260 265 270 
Lys Glu Thr Asn Leu Ala Leu Glu Glu Asn Ile Ser Lys Leu Lys Ser 

275 280 285 
Asp Phe Asp Ala Leu Asn Ile His Thr Leu Ala Asn Gly Gly Thr Gln 

290 	 295 300 
Gly Arg His Leu Ile Thr Asp Lys Gln Ile Ile Ile Tyr Gln Pro Glu 
305 	 310 315 320 
Asn Leu Asn Ser Gln Asp Lys Gln Leu Phe Asp Asn Tyr Val Ile Leu 

325 330 335 
Gly Asn Tyr Thr Thr Leu Met Phe Asn Ile Ser Arg Ala Tyr val Leu 

340 345 350 
Glu Lys Asp Pro Thr Gln Lys Ala Gln Leu Lys Gln Met Tyr Leu Leu 

355 360 365 
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Met Thr Lys His Leu Leu Asp Gln Gly Phe Val Lys Gly Ser Ala Leu 

370 375 380 
Val Thr Thr His His Trp Gly Tyr Ser Ser Arg Trp Trp Tyr Ile Ser 
385 390 395 400 
Thr Leu Leu Met Ser Asp Ala Leu Lys Glu Ala Asn Leu Gln Thr Gln 

405 410 415 
Val Tyr Asp Ser Leu Leu Trp Tyr Ser Arg Glu Phe Lys ser Ser Phe 

420 425 430 
Asp Met Lys val Ser Ala Asp ser ser Asp Leu Asp Tyr Phe Asn Thr 

435 440 445 
Leu ser Arg Gln His Leu Ala Leu Leu Leu Leu Glu Pro Asp Asp Gln 

450 455 460 
Lys Arg Ile Asn Leu val Asn Thr Phe Ser His Tyr Ile Thr Gly Ala 
465 470 475 480 
Leu Thr Gln val Pro Pro Gly Gly Lys Asp Gly Leu Arg Pro Asp Gly 

485 490 495 
Thr Ala Trp Arg His Glu Gly Asn Tyr Pro Gly Tyr Ser Phe Pro Ala 

500 505 510 
Phe Lys Asn Ala Ser Gln Leu Ile Tyr Leu Leu Arg Asp Thr Pro Phe 

515 520 525 
Ser Val Gly Glu Ser Gly Trp Asn Asn Leu Lys Lys Ala Met Val Ser 

530 535 540 
Ala Trp Ile Tyr Ser Asn Pro Glu val Gly Leu Pro Leu Ala Gly Arg 
545 550 555 560 
His Pro Phe Asn Ser Pro Ser Leu Lys Ser Val Ala Gln Gly Tyr Tyr 

565 570 575 
Trp Leu Ala Met ser Ala Lys Ser ser Pro Asp Lys Thr Leu Ala Ser 

580 585 590 
Ile Tyr Leu Ala Ile Ser Asp Lys Thr Gln Asn Glu Ser Thr Ala Ile 

595 600 605 
Phe Gly Glu Thr Ile Thr Pro Ala Ser Leu Pro Gln Gly Phe Tyr Ala 

610 615 620 
Phe Asn Gly Gly Ala Phe Gly Ile His Arg Trp Gln Asp Lys met val 
625 630 635 640 
Thr Leu Lys Ala Tyr Asn Thr Asn val Trp Ser Ser Glu Ile Tyr Asn 

645 650 655 
Lys Asp Asn Arg Tyr Gly Arg Tyr Gln Ser His Gly Val Ala Gln Ile 

660 665 670 
Val Ser Asn Gly Ser Gln Leu Ser Gln Gly Tyr Gln Gln Glu Gly Trp 

675 680 685 
Asp Trp Asn Arg Met Glu Gly Ala Thr Thr Ile His Leu Pro Leu Lys 

690 695 700 
Asp Leu Asp Ser Pro Lys Pro His Thr Leu Met Gln Arg Gly Glu Arg 
705 710 715 720 
Gly Phe Ser Gly Thr Ser Ser Leu Glu Gly Gln Tyr Gly Met Met Ala 

725 730 735 
Phe Asn Leu Ile Tyr Pro Ala Asn Leu Glu Arg Phe Asp Pro Asn Phe 

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

755 760 765 
Gly Ser Asn Ile Asn Ser Ser Asp Lys Asn Lys Asn val Glu Thr Thr 

770 775 780 
Leu Phe Gln His Ala Ile Thr Pro Thr Leu Asn Thr Leu Trp Ile Asn 
785 790 795 800 
Gly Gln Lys Ile Glu Asn Met Pro Tyr Gin Thr Thr Leu Gln Gln Gly 

805 810 815 
Asp Trp Leu Ile Asp Ser Asn Gly Asn Gly Tyr Leu Ile Thr Gln Ala 

820 825 830 
Glu Lys Val Asn Val Ser Arg Gln His Gln Val Ser Ala Glu Asn Lys 

835 840 845 
Asn Arg Gln Pro Thr Glu Gly Asn Phe Ser Ser Ala Trp Ile Asp His 

850 855 860 
Ser Thr Arg Pro Lys Asp Ala Ser Tyr Glu Tyr Met Val Phe Leu Asp 
865 870 875 880 
Ala Thr Pro Glu Lys Met Gly Glu Met Ala Gln Lys Phe Arg Glu Asn 

885 890 895 
Asn Gly Leu Tyr Gln val Leu Arg Lys Asp Lys Asp val His Ile Ile 

900 905 910 
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Leu Asp Lys Leu Ser Asn val Thr Gly Tyr Ala Phe Tyr Gln Pro Ala 

915 920 925 
Ser Ile Glu Asp Lys Trp Ile Lys Lys Val Asn Lys Pro Ala Ile Val 

930 	 935 940 
Met Thr His Arg Gln Lys Asp Thr Leu Ile Val Ser Ala Val Thr Pro 
945 	 950 955 960 
Asp Leu Asn Met Thr Arg Gln Lys Ala Ala Thr Pro Val Thr Ile Asn 

965 970 975 
Val Thr Ile Asn Gly Lys Trp Gln Ser Ala Asp Lys Asn Ser Glu Val 

980 985 990 
Lys Tyr Gln Val Ser Gly Asp Asn Thr Glu Leu Thr Phe Thr Ser Tyr 

995 1000 1005 
Phe Gly Ile Pro Gln Glu Ile Lys Leu Ser Pro Leu Pro 

1010 	 1015 1020 

<210> 99 
<211> 684 
<212> PRT 
<213> Pedobacter heparinus 

<220> 
<223> chondroitin AC lyase 

<400> 99 
Pro Ala Leu Leu Ile Ala Gln Gln Thr Gly Thr Ala Glu Leu Ile Met 
1 	 5 10 15 

Lys Arg Val Met Leu Asp Leu Lys Lys Pro Leu Arg Asn Met Asp Lys 
20 25 30 

Val Ala Glu Lys Asn Leu Asn Thr Leu Gln Pro Asp Gly Ser Trp Lys 
35 40 45 

Asp Val Pro Tyr Lys Asp Asp Ala Met Thr Asn Trp Leu Pro Asn Asn 
50 	 55 60 

His Leu Leu Gln Leu Glu Thr Ile Ile Gln Ala Tyr Ile Glu Lys Asp 
65 	 70 75 80 
Ser His Tyr Tyr Gly Asp Asp Lys Val Phe Asp Gln Ile Ser Lys Ala 

85 90 95 
Phe Lys Tyr Trp Tyr Asp Ser Asp Pro Lys Ser Arg Asn Trp Trp His 

100 105 110 
Asn Glu Ile Ala Thr Pro Gln Ala Leu Gly Glu Met Leu Ile Leu Met 

115 120 125 
Arg Tyr Gly Lys Lys Pro Leu Asp Glu Ala Leu Val His Lys Leu Thr 

130 	 135 140 
Glu Arg Met Lys Arg Gly Glu Pro Glu Lys Lys Thr Gly Ala Asn Lys 
145 	 150 155 160 
Thr Asp Ile Ala Leu His Tyr Phe Tyr Arg Ala Leu Leu Thr Ser Asp 

165 170 175 
Glu Ala Leu Leu Ser Phe Ala Val Lys Glu Leu Phe Tyr Pro Val Gln 

180 185 190 
Phe Val His Tyr Glu Glu Gly Leu Gin Tyr Asp Tyr Ser Tyr Leu Gln 

195 200 205 
His Gly Pro Gln Leu Gln Ile Ser Ser Tyr Gly Ala Val Phe Ile Thr 

210 	 215 220 
Gly Val Leu Lys Leu Ala Asn Tyr Val Arg Asp Thr Pro Tyr Ala Leu 
225 	 230 235 240 
Ser Thr Glu Lys Leu Ala Ile Phe Ser Lys Tyr Tyr Arg Asp Ser Tyr 

245 250 255 
Leu Lys Ala Ile Arg Gly Ser Tyr Met Asp Phe Asn Val Glu Gly Arg 

260 265 270 
Gly Val Ser Arg Pro Asp Ile Leu Asn Lys Lys Ala Glu Lys Lys Arg 

275 280 285 
Leu Leu Val Ala Lys Met Ile Asp Leu Lys His Thr Glu Glu Trp Ala 

290 	 295 300 
Asp Ala Ile Ala Arg Thr Asp Ser Thr Val Ala Ala Gly Tyr Lys Ile 
305 	 310 315 320 
Glu Pro Tyr His His Gin Phe Trp Asn Gly Asp Tyr Val Gln His Leu 

325 330 335 
Arg Pro Ala Tyr Ser Phe Asn Val Arg Met Val Ser Lys Arg Thr Arg 
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340 345 350 

Arg Ser Glu Ser Gly Asn Lys Glu Asn Leu Leu Gly Arg Tyr Leu Ser 
355 360 365 

Asp Gly Ala Thr Asn Ile Gln Leu Arg Gly Pro Glu Tyr Tyr Asn Ile 
370 	 375 380 

Met Pro val Trp Glu Trp Asp Lys Ile Pro Gly Ile Thr Ser Arg Asp 
385 	 390 395 400 
Tyr Leu Thr Asp Arg Pro Leu Thr Lys Leu Trp Gly Glu Gln Gly Ser 

405 410 415 
Asn Asp Phe Ala Gly Gly val Ser Asp Gly Val Tyr Gly Ala Ser Ala 

420 425 430 
Tyr Ala Leu Asp Tyr Asp Ser Leu Gln Ala Lys Lys Ala Trp Phe Phe 

435 440 445 
Phe Asp Lys Glu Ile Val Cys Leu Gly Ala Gly Ile Asn Ser Asn Ala 

450 	 455 460 
Pro Glu Asn Ile Thr Thr Thr Leu Asn Gln Ser Trp Leu Asn Gly Pro 
465 	 470 475 480 
Val Ile Ser Thr Ala Gly Lys Thr Gly Arg Gly Lys Ile Thr Thr Phe 

485 490 495 
Lys Ala Gln Gly Gln Phe Trp Leu Leu His Asp Ala Ile Gly Tyr Tyr 

500 505 510 
Phe Pro Glu Gly Ala Asn Leu Ser Leu Ser Thr Gln Ser Gin Lys Gly 

515 520 525 
Asn Trp Phe His Ile Asn Asn Ser His Ser Lys Asp Glu val Ser Gly 

530 	 535 540 
Asp Val Phe Lys Leu Trp Ile Asn His Gly Ala Arg Pro Glu Asn Ala 
545 	 550 555 560 
Gln Tyr Ala Tyr Ile Val Leu Pro Gly Ile Asn Lys Pro Glu Glu Ile 

565 570 575 
Lys Lys Tyr Asn Gly Thr Ala Pro Lys val Leu Ala Asn Thr Asn Gln 

580 585 590 
Leu Gln Ala Val Tyr His Gln Gin Leu Asp Met Val Gln Ala Ile Phe 

595 600 605 
Tyr Thr Ala Gly Lys Leu Ser val Ala Gly Ile Glu Ile Glu Thr Asp 

610 	 615 620 
Lys Pro Cys Ala Val Leu Ile Lys His Ile Asn Gly Lys Gln Val Ile 
625 	 630 635 640 
Trp Ala Ala Asp Pro Leu Gln Lys Glu Lys Thr Ala Val Leu Ser Ile 

645 650 655 
Arg Asp Leu Lys Thr Gly Lys Thr Asn Arg Val Lys Ile Asp Phe Pro 

660 665 670 
Gln Gln Glu Phe Ala Gly Ala Thr Val Glu Leu Lys 

675 680 

<210> 100 
<211> 844 
<212> PRT 
<213> Victivallis vadensis ATCC BAA-548 

<220> 
<223> chondroitin AC lyase 

<400> 100 
Met His Arg Lys Ile Val Phe Pro Leu Phe Val Leu Leu Phe Thr Ala 
1 	 5 10 15 

Phe Ala Ala Phe Ala Ala Ser Gln Pro Gln Trp Lys Trp Arg Gln Ser 
20 25 30 

Lys Tyr Cys Arg Ile Thr Glu His Ala Gly Lys Lys Leu Leu Thr val 
35 40 45 

Ala Ile Pro Ala Asp Ala Pro Glu Ile Ser Arg Arg Asn Thr Ala Asp 
50 	 55 60 

Thr Pro Val Gly Leu Thr Cys Phe Glu Gly Gln Pro Ile Glu Phe Ser 
65 	 70 75 80 
Ile Arg Leu Arg Asn Ser Gly Ile Ser Arg Pro Asp Asn Leu His Asn 

85 90 95 
Gly Ile Lys Phe Gln Leu Tyr Phe Arg Asp Gly Asn Gly Thr Glu Arg 

100 105 110 
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Trp Thr Gln Ala Glu Ile Pro His Glu Pro Phe Pro Trp Arg Arg Phe 

115 120 125 
Arg Phe Ser Glu Arg Ile Pro Ala Asp Ala Thr Ser Gly Thr Leu Arg 

130 135 140 
Leu Gly Leu Gln Gly Ser Ser Gly Asn Val Glu Phe Asp Leu Asp Ser 
145 150 155 160 
Leu Gln Ile Arg Pro Leu Asp Pro Glu Leu Ser Pro Val Pro Pro Thr 

165 170 175 
Pro Glu Gin Ile Arg Glu Cys Glu Leu Ile Glu Ser Arg Leu Arg Ala 

180 185 190 
Gly Leu Pro Ala Gln Gln Pro Pro Pro Gly Pro Glu Val Lys Lys Leu 

195 200 205 
Leu Glu Arg Gln Asn Gly Asp Gly Thr Phe Arg Asp Leu Asp Tyr Ser 

210 215 220 
Ala Arg Asn Arg Ser Ile Trp Pro Ala Ala Arg His Leu Lys Arg Thr 
225 230 235 240 
Phe Glu Leu Ala Leu Ala Arg Ala Thr Pro Gly His Ala Leu Tyr Arg 

245 250 255 
Asp Pro Ala Ala Gly Glu Ala Val Arg Lys Ala Val Ala Trp Trp Ala 

260 265 270 
Glu Arg Gln Pro Gln Asn Gly Asn Trp Trp Trp Asn Asp Met Tyr Val 

275 280 285 
Pro Lys Ile Leu Gly Asn Ile Leu Leu Leu Ser Pro Glu Leu Phe Pro 

290 295 300 
Asp Gly Pro Arg Arg Arg Ala Ala Leu Asn Val Cys Arg Gln Ala Cys 
305 310 315 320 
Phe Leu Ser Arg Tyr Thr Gly Asn Asn Arg val Phe Ile Ala Ala Asn 

325 330 335 
Ile Phe Cys Arg Ala Leu Leu Glu Arg Asn Leu Pro Val Met Asp Arg 

340 345 350 
Ala Ala Ala Val Leu Ser Glu Glu Ile Arg Phe Ala Pro Ala Glu His 

355 360 365 
Lys Thr Ala Trp Ser Phe Gly Gly Ile Arg Ala Asp Gly Cys Tyr His 

370 375 380 
Gln His Gly Pro Gln Ile Gln Phe Gly Asn Tyr Gly Gly Glu Phe Leu 
385 390 395 400 
Ala Asn Ile Ala Tyr Trp Ser Asn Ile Leu Lys Glu Thr His Trp Glu 

405 410 415 
Leu Ser Pro Glu Gln Trp Arg Ile Met Arg His Leu Thr Phe Asn Gly 

420 425 430 
Phe Gln Trp Val Leu Trp Arg Gly Arg Met Asp Leu Leu Ala Cys Gly 

435 440 445 
Arg Gln Leu Gly Arg Asn Ala Ala Glu Thr Lys Gly Glu Arg Thr Leu 

450 455 460 
Asn Ala Phe Ala Gln Leu Arg Asn Ala Asp Pro Gly Asp Arg Ala Pro 
465 470 475 480 
Tyr Asp Ala Ala Leu Arg Arg Asn Arg Asp Gly Glu Asn Thr Leu Thr 

485 490 495 
Gly Asn Arg His Phe Trp Asn Ser Asp Tyr Met Val His Arg Arg Pro 

500 505 510 
Thr Trp Tyr Ala Ser Val Arg Met Asn Ser Val Arg Val Arg Pro Ile 

515 520 525 
Glu Asp Asp Thr Asn Trp Asp Asn Ala Leu Gly Arg Tyr Phe Ser Asp 

530 535 540 
Gly Ala Cys Leu Val Met Arg Ser Gly Arg Glu Tyr Glu Asn Ile Thr 
545 550 555 560 
Ala Cys Trp Asp Trp Thr Arg Leu Pro Gly Thr Thr Leu Pro Lys Thr 

565 570 575 
Pro Val Tyr Thr Gly Glu Asp Ala Arg Arg Phe Gly Leu Lys Ile Gly 

580 585 590 
Gly Gly Asp Leu Pro Arg Trp Thr His Ser Arg Asn Trp Arg Gln Leu 

595 600 605 
Gly Glu Thr Gly Phe val Gly Gly Val Thr Asp Gly Glu Arg Gly Ala 

610 615 620 
Ala Val Tyr Thr Gln Asp Leu Asp Gly Val Arg Ala Arg Lys Ala Trp 
625 630 635 640 
Phe Phe Asp Arg Asp Ala Ile Tyr Cys Leu Gly Ser Gly Ile Thr Ser 

645 650 655 
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Thr Ser Pro Tyr Glu Val Ala Thr Thr val Asn Ser Cys Leu Arg Asn 

660 665 670 
Gly Glu Ile Gln Gln Gly Asp Gly Trp Phe Arg His Asp Gly Ile Gly 

675 680 685 
Tyr Arg Gly Glu Asn Leu Lys Leu Thr Ala Gly Pro Arg Thr Gly Asp 

690 695 700 
Trp Arg Tyr Val Glu Gly Gly Leu Thr Arg Pro val Pro Glu Thr Lys 
705 	 710 715 720 
Glu Leu Phe Thr Leu Thr val Glu His Gly Val Lys Pro Arg Asn Ala 

725 730 735 
Ser Tyr Ile Tyr Thr Ile Leu Pro Gly Ala Thr Pro Glu Glu Thr Ala 

740 745 750 
Gly Thr Pro Pro Gly Arg Val Leu Arg Asn Thr Pro Glu Cys Gln Ala 

755 760 765 
Val Glu Phe Ala Asp Gly Val Arg Ala Ala Ile Phe Tyr Glu Pro Gly 

770 775 780 
Arg Leu Asp Asp Phe Glu Thr Asp Thr Pro Gly Val Phe Leu Ile Gly 
785 	 790 795 800 
Lys Gly Thr Val His Ala Ala Asp Pro Thr Gly Arg His Ser Ser Phe 

805 810 815 
Thr Leu Lys Leu Asn Gly val Ser Arg Lys Val Pro Leu Pro Ala Gly 

820 825 830 
Glu Phe Ala Gly Gln Ser Val Lys Ile Val Leu Lys 

835 840 

<210> 101 
<211> 510 
<212> PRT 
<213> Pan troglodytes 

<220> 
<223> Chimpanzee PH2O 

<400> 101 
Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Val Thr Gly Gln Asp Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe 

180 185 190 
Glu Ly5 Ala Gly Lys ASp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 
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260 265 270 

Ala Ala Thr Leu Tyr val Arg Asn Arg val Gln Glu Ala Ile Arg Val 
275 280 285 

Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Val Tyr Thr 
290 	 295 300 

Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys met Cys Ser Gin val Leu Cys Gln Glu Gln 

370 	 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 	 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro met Glu Thr Glu Glu Ser Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Asp 

485 490 495 
Leu Cys Asp Leu Tyr Leu Val Pro Thr Ser Tyr Leu Ile Leu 

500 505 510 

<210> 102 
<211> 512 
<212> PRT 
<213> Macaca mulatta 

<220> 
<223> Precursor Rhesus Monkey PH2O 

<400> 102 
met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Ile Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 	 55 60 

Asn Glu Pro Leu Asp Met Ser Leu Phe Thr Leu Met Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ile Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Leu Thr Thr Gly Val Thr val His Gly 

100 105 110 
Gly Ile Pro Gln Lys Val Ser Leu Gln Asp His Leu Asp Lys Ser Lys 

115 120 125 
Gln Asp Ile Leu Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val 

130 	 135 140 
Ile Asp Trp Glu Glu Trp Arg PrO Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Pro Gln Ala Thr Asp Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Met Leu Glu Thr Ile Lys Leu Gly Arg 

195 200 205 
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Ser Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Arg Lys Pro Gly Tyr Asn Gly Ser cys Phe Asp 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Val Val 

260 265 270 
Val Ala Thr Leu Tyr Val Arg Asn Arg val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Asn Pro Leu Pro Val Phe val Tyr Ala 

290 295 300 
Arg Leu Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Arg Glu Glu 
305 	 310 315 320 
Leu Val Ser Thr Leu Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Ser Leu Ser Ile Thr Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Thr Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly val Cys Ile Arg Lys Asp Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Asp Ile Arg Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val His Gly Lys Pro Thr val Glu Asp Leu Glu Glu Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Thr Asn Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly val cys 

450 455 460 
Ile Asp Ala Ser Leu Lys Pro Pro Val Glu Thr Glu Gly Ser Pro Pro 
465 	 470 475 480 
Ile Phe Tyr Asn Thr ser ser Ser Thr Val Ser Thr Thr Met Phe Ile 

485 490 495 
Trp Arg Leu Glu Val Trp Asp Gln Gly Ile Ser Arg Ile Gly Phe Phe 

500 505 510 

<210> 103 
<211> 505 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-505 

<400> 103 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130  135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 

Page 123 



3108SEQPC1 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val 

485 490 495 
Ser Ile Leu Phe Leu Ile Ile Ser Ser 

500 505 

<210> 104 
<211> 503 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-503 

<400> 104 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly val Ser Gln Ile val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
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Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130  135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gln Glu Gln 

370 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val 

485 490 495 
Ser Ile Leu Phe Leu Ile Ile 

500 

<210> 105 
<211> 501 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-501 

<400> 105 
met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro 
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35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val 

485 490 495 
Ser Ile Leu Phe Leu 

500 

<210> 106 
<211> 499 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-499 
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<400> 106 
Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 5 10 15 

Ser Ser Gly Val Ser Gin Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 70 75 80 
Ile Asn Ala Thr Gly Gin Gly val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Len val Gin Gin Gin Asn 

165 170 175 
val Gin Len Ser Len Thr Glu Ala Thr Gin Lys Ala Lys Gin Glu Phe 

180 185 190 
Gln Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Len Len Arg Pro Asn His Len Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg val Arg Gin Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Len Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gin Asp Glu 
305 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Len Asp Asn Tyr Met Glu Thr Ile Len Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Len Ala Ala Lys Met Cys Ser Gin Val Len Cys Gln Glu Gln 

370 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser ser Asp Tyr Leu His Len 
385 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gin Len Glu Lys Gly Giy Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Gin Gln Phe Ser Gin Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Len Ser Cys Lys Gin Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly val Cys 

450 455 460 
Ile Asp Ala Phe Len Lys Pro Pro Met Glu Thr Glu Gin Pro Gln Ile 
465 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile val 

485 490 495 
Ser Ile Len 
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<210> 107 
<211> 497 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-497 

<400> 107 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 5 10 15 

Ser Ser Gly val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Giu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Giu Leu Val Gln Gln Gin Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr ryr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
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465 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val 

485 490 495 
Ser 

<210> 108 
<211> 495 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-495 

<400> 108 
met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 5 10 15 

Ser Ser Gly Val Ser Gln Ile val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn 

165 170 175 
Val Gin Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leo Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly ser Cys Phe Asn 
225 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gin Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn ser Ser Asp Tyr Leu His Leu 
385 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
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Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile 

485 490 495 

<210> 109 
<211> 493 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-493 

<400> 109 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Ly5 ASp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 
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370 375 380 

Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met 

485 490 

<210> 110 
<211> 491 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-489 

<400> 110 
met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr met Pro Val Asp Asn Leu Gly met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
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val Ile Trp Gly Thr Leu Ser Ile met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala val Asp val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala 

485 490 

<210> 111 
<211> 489 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-489 

<400> 111 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 
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290 295 300 

Arg Ile val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu 

485 

<210> 112 
<211> 490 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-490 

<400> 112 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10. 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gin Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
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Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gin val Leu Cys Gln Glu Gin 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala val Asp Val Cys Ile Ala Asp Gly val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser 

485 490 

<210> 113 
<211> 487 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-487 

<400> 113 
Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 
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210 215 220 

Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro met Glu Thr Glu Glu PrO Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser 

485 

<210> 114 
<211> 485 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-485 

<400> 114 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn 

165 170 175 
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Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys met Cys Ser Gln val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr 	Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala val Asp Val Cys Ile Ala Asp Gly val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser 

485 

<210> 115 
<211> 484 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-484 

<400> 115 
met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val 
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130 135 140 

Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg val Arg Glu Ala Ile Arg val 

275 280 285 
ser Lys Ile Pro Asp Ala Lys ser Pro Leu Pro val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile met Arg Ser Met Lys ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr cys Ser Cys Tyr Ser Thr Leu ser cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala 

<210> 116 
<211> 476 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-476 

<400> 116 
Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly val Ser Gln Ile val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met ser Leu Phe ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
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Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys 

130  
Asp Ile Thr Phe Tyr Met 

135 
Pro Val Asp Asn Leu 

140 
Gly Met Ala Val 

Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gin Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro met Glu Thr Glu 
465 	 470 475 

<210> 117 
<211> 475 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-475 

<400> 117 
met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly val Ser Gln Ile val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
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65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro met Glu Thr 
465 	 470 475 

<210> 118 
<211> 474 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-474 

<400> 118 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 
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Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 

50 55 60 
ASp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu ASp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu 
465 	 470 

<210> 119 
<211> 473 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-473 

<400> 119 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
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20 25 30 

Cys Leu Thr Leu ASn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met 
465 	 470 

<210> 120 
<211> 472 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-472 

<400> 120 
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Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val 

130  135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro 
465 	 470 

<210> 121 
<211> 471 
<212> PRT 
<213> Homo sapiens 

<220> 
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<223> PH20 precursor 1-471 

<400> 121 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly ser Pro Arg 
65 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro ser Ile Tyr Leu Asn Thr Gln Gln ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro 
465 470 

<210> 122 
<211> 470 
<212> PRT 
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<213> Homo sapiens 

<220> 
<223> PH20 precursor 1-470 

<400> 122 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg ser Phe val Lys 
1 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 150 155 160 
Lys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys met Cys Ser Gln val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala val Asp val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys 
465 470 
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<210> 123 
<211> 469 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-469 

<400> 123 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 5 10 15 

Ser Ser Gly Val Ser Gln Ile val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala val Asp val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu 
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465 

<210> 124 
<211> 468 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH20 precursor 1-468 

<400> 124 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

ASp Glu Pro Leu ASp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp ASn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
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Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe 
465 

<210> 125 
<211> 466 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-466 

<400> 125 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gin 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys 
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420 425 430 

Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 
435 440 445 

val Lys Asp Thr Asp Ala val Asp Val Cys Ile Ala Asp Gly val Cys 
450 455 460 

Ile Asp 
465 

<210> 126 
<211> 465 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-465 

<400> 126 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 5 10 15 

Ser Ser Gly Val Ser Gln Ile val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 150 155 160 
Lys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu 
305 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 390 395 400 
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Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly 	Pro Thr 4Lys

0 
Leu Glu 

4
Asp Leu Glu Gln Phe Ser Glu Lys 

2 5 430 
Phe Tyr Cys S

te
er Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly val Cys 

450 455 460 
Ile 
465 

<210> 127 
<211> 464 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-464 

<400> 127 
Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Vai Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gin Glu Gin 
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370 375 380 

Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala val Asp val Cys Ile Ala Asp Gly Val Cys 

450 455 460 

<210> 128 
<211> 462 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-462 

<400> 128 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
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val Thr Leu Ala Ala Lys Met Cys Ser Gln val 	Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu- His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Len Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Len Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly 

450 455 460 

<210> 129 
<211> 460 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-460 

<400> 129 
Met Gly Val Len Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val 	Ser Gin Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro 
35 40 45 

Phe Len Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Len Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala val 

130 135 140 
Ile Asp Trp Giu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gin Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Len Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gin Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Len Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln val Leu Lys Phe Len Ser Gin Asp Gin 
305 	 310 315 320 
Len Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val 	Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Len Len Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 
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355 360 365 

val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 
370 375 380 

Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala val Asp val Cys Ile Ala 

450 455 460 

<210> 130 
<211> 458 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-458 

<400> 130 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
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Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala Val Asp Val Cys 

450 455 

<210> 131 
<211> 456 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-456 

<400> 131 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 
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340 345 350 

Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 
355 360 365 

val Thr Leu Ala Ala Lys met Cys Ser Gln val Leu Cys Gln Glu Gln 
370 375 380 

Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
val Arg Gly 	Pro Thr Leu Glu Leu Glu Gln Phe Ser Glu Lys 4Lys0 

 4
Asp 

25 430 
Phe Tyr Cys S

2 
er Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp 

450 455 

<210> 132 
<211> 454 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-454 

<400> 132 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys ASp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro ASp Cys 

210 215 220 
Tyr Asn HiS His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
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val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gin 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Giy Gly Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala 

450 

<210> 133 
<211> 452 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-452 

<400> 133 
Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gin Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu val Gin Gin Gin Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Giy Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gin Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 
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325 330 335 

val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 
340 345 350 

Leu Leu Asp Asn Tyr met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 
355 360 365 

Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 
370 375 380 

Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr 

450 

<210> 134 
<211> 450 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-450 

<400> 134 
Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr Val ASn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gin Asp Glu 
305 	 310 315 320 
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Leu val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val 	Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val 	Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Giy Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 
val 	Lys 

450 

440 445 

<210> 135 
<211> 508 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-508 

<400> 135 
met Gly Val 	Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val 	Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gin Gly Val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gln Gln Asn 

165 170 175 
val Gin Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val 	Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gin Asp Glu 
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305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr LeU Ala Ala Lys Met Cys ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val ASp val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val 

485 490 495 
Ser Ile Leu Phe Leu Ile Ile Ser Ser val Ala Ser 

500 505 

<210> 136 
<211> 506 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-506 

<400> 136 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly vai Ser Gin Ile val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

ASp Glu Pro Leu ASp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn HiS His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
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Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val 

485 490 495 
Ser Ile Leu Phe Leu Ile Ile Ser Ser val 

500 505 

<210> 137 
<211> 504 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-504 

<400> 137 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 
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195 200 205 

Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 
210 215 220 

Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile met Arg Ser met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val 

485 490 495 
Ser Ile Leu Phe Leu Ile Ile ser 

500 

<210> 138 
<211> 502 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-502 

<400> 138 
Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala val 

130 135 140 
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Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gin Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro ASp ASn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr met Phe Ile val 

485 490 495 
Ser Ile Leu Phe Leu Ile 

500 

<210> 139 
<211> 500 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-500 

<400> 139 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 
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85 90 95 

Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr Val Asn Gly 
100 105 110 

Gly Ile PrO Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 
115 120 125 

Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly met Ala Val 
130 135 140 

tie Asp Trp Glu Glu Trp Arg PrO Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gin Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala val Asp val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr met Phe Ile Val 

485 490 495 
Ser Ile Leu Phe 

500 

<210> 140 
<211> 498 
<212> PRT 
<213> HOMO sapiens 

<220> 
<223> PH2O precursor 1-498 

<400> 140 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

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

35 40 45 
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 

50 55 60 
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln 	Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Ary Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Giu Leu val Gln Gln Gln Asn 

165 170 175 
Val Gin Leu Ser Leu Thr Glu Ala Thr Giu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gin Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala. Tyr Thr 

290 295 300 
Arg Ile val 	Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin 

370 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val 

485 490 495 
Ser Ile 

<210> 141 
<211> 496 
<212> PRT 
<213> Homo sapiens 

<220> 
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<223> PH2O precursor 1-496 

<400> 141 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 5 10 15 

Ser Ser Gly Val Ser Gln Ile val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly ys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys L

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile val 

485 490 495 

<210> 142 
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<211> 494 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-494 

<400> 142 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr ASh Gly Ser Cys Phe Asn 
225 230 235 240 
Val Glu Ile Lys Arg ASh Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 390 395 400 
Asn Pro ASp ASh Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala val Asp val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 470 475 480 
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Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe 

485 490 

<210> 143 
<211> 492 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-492 

<400> 143 
Met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 70 75 80 
Ile Asn Ala Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn HiS His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 310 315 320 
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 

370 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 
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435 440 445 

Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 
450 455 460 

Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr 

485 490 

<210> 144 
<211> 488 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-488 

<400> 144 
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 5 10 15 

Ser Ser Gly val Ser Gln Ile val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 150 155 160 
Lys Asp Val Tyr Lys Asn Arg ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr 

290 295 300 
Arg Ile val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln 

370 375 380 
Gly val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 390 395 400 
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Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr 

485 

<210> 145 
<211> 486 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O precursor 1-486 

<400> 145 
met Gly val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 
1 	 5 10 15 

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys 
20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro 
35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 
50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 
65 	 70 75 80 
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr met Pro val Asp Asn Leu Gly met Ala val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln vai Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 
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355 360 365 

Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln 
370 	 375 380 

Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 
Val 	Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 	 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro 

485 

<210> 146 
<211> 472 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> mature PH2O 36-507 

<400> 146 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ma Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 	 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gin Gln Asn Val Gin Leu 

130 	 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 	 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln val 	Leu Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 	 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
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Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 	 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val Ser Ile Leu 

450 	 455 460 
Phe Leu Ile Ile Ser Ser val Ala 
465 	 470 

<210> 147 
<211> 470 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> mature PH2O 36-505 

<400> 147 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 	 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gin Gln Asn Val Gln Leu 

130 	 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly ryr Asn Gly Ser Cys Phe Asn val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 	 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile val 

260 26S 270 
Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 
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290 	 295 300 

Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Giy Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 	 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala Val Asp val Cys Ile Ala Asp Gly val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val Ser Ile Leu 

450 	 455 460 
Phe Leu Ile Ile Ser Ser 
465 	 470 

<210> 148 
<211> 468 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> mature PH2O 36-503 

<400> 148 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 	 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Giy Met Ala Val Ile Asp Trp 

100 105 110 
Giu Giu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gin Gln Asn Val Gln Leu 

130 	 135 140 
Ser Leu Thr Giu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 	 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gln Ser Pro val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Giu Ala Ile Arg Val Sec Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
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Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 	 295 300 
Gly Thr Leu Ser Ile met Arg Ser Met Lys ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gin Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 	 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val Ser Ile Leu 

450 	 455 460 
Phe Leu Ile Ile 
465 

<210> 149 
<211> 466 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> mature PH2O 36-501 

<400> 149 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 	 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln ASp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gln Gln Asn Val Gln Leu 

130 	 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 	 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val ser Lys Ile 
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245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile val 
260 265 270 

Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 
275 280 285 

Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 
290 	 295 300 

Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 	 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val Ser Ile Leu 

450 	 455 460 
Phe Leu 
465 

<210> 150 
<211> 464 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> mature PH2O 36-499 

<400> 150 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 	 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn Val Gln Leu 

130 	 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 	 215 220 
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Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala val Asp val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val Ser Ile Leu 

450 455 460 

<210> 151 
<211> 462 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-497 

<400> 151 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr met Pro Val Asp Asn Leu Gly Met Ala val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 
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3108SEQPC1 
210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln Gly val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val Ser 

450 455 460 

<210> 152 
<211> 460 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-495 

<400> 152 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Page 175 



3108SEQPC1 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile 

450 455 460 

<210> 153 
<211> 458 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-493 

<400> 153 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu val Gin Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn HiS Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 
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3108SEQPC1 
195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 
210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu ser Ile Met Arg Ser Met Lys ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln Gly val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met 

450 455 

<210> 154 
<211> 456 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-491 

<400> 154 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn val Gln Leu 

130 135 140 
ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
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His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala 

450 455 

<210> 155 
<211> 454 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-489 

<400> 155 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 
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3108SEQPC1 
180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Gin Ile 
195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Len Trp Asn Glu Ser Thr Ala Leu 
210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Len Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Len Pro val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gin Val Leu Lys Phe Len Ser Gin Asp Glu Len val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Len Ser Ile Met Arg Ser Met Lys Ser Cys Len Len Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Len Cys Gln Gin Gln Gly val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Len His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Len Glu Asp Len Gin Gln Phe Ser Gin Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Len Ser Cys Lys Gin Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala val Asp val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro Met Gin Thr Glu Glu Pro Gin Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu 

450 

<210> 156 
<211> 455 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-490 

<400> 156 
Len Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gin Lys Ile Ser Len Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Gin Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Gin Len val Gin Gin Gin Asn Val Gln Len 

130 135 140 
Ser Leu Thr Gin Ala Thr Glu Lys Ala Lys Gin Gin Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Len Val Gin Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
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3108SEQPC1 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly ser Cys Phe Asn val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gln Glu Gin Giy val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala val Asp val Cys Ile Ala Asp Gly val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser 

450 455 

<210> 157 
<211> 452 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-487 

<400> 157 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp ser Ile Thr Gly Val Thr Val Asn Gly Giy Ile Pro 
65 	 70 75 80 
Gin Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro val Asp Asn Leu Gly met Ala val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gin Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 
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3108SEQPC1 
165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 
180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 
195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 
210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val 	Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Ary Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

405 410 415 
Thr Asp Ala val Asp val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser 

450 

<210> 158 
<211> 450 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH20 36-485 

<400> 158 
Leu Asn Phe Ary Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
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Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser 

450 

<210> 159 
<211> 449 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-484 

<400> 159 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

PrO Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
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3108SEQPC1 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Giu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val 	Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn 

435 440 445 
Ala 

<210> 160 
<211> 441 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-476 

<400> 160 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Giu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gin Asn Val Gln Leu 

130 135 140 
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Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu 

435 440 

<210> 161 
<211> 440 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-475 

<400> 161 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
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3108SEQPC1 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gin Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala val Asp val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr 

435 440 

<210> 162 
<211> 439 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-474 

<400> 162 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Serteu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
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Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Ser Thr Ala Leu 

210 215 2
Glu 
20 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro Met Glu 

435 

<210> 163 
<211> 438 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-473 

<400> 163 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 
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165 170 175 

Pro Asn His Len Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 
180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 
195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 
210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gin Ser Pro val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln val 	Len Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe. Gly Glu Thr Val Ala Len Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Len Cys Gln Glu Gin Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Len Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Len Gin Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala Val Asp val Cys Ile Ala Asp Gly val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro Met 

435 

<210> 164 
<211> 437 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-472 

<400> 164 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Len Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Ary Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Ary Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Gin Leu Val Gin Gin Gln Asn Val Gln Len 

130 135 140 
Ser Len Thr Glu Ala. Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Giy Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Len Len Arg 

165 170 175 
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Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Phe Ala Tyr Thr g Ile Val 

260 
Va

6
l 

25 270A 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val ryr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gin val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro 

435 

<210> 165 
<211> 436 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-471 

<400> 165 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly ryr Tyr Leu Phe Pro Asp Cys Tyr Asn His 
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31085EQPC1 
180 185 190_ 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 
195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 
210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln Val 	Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Giy Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro 

435 

<210> 166 
<211> 435 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-470 

<400> 166 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Giy Gly Ile Pro 
65 	 70 75 80 
Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

•85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
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3108SEQPC1 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gin Glu Gin Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala val Asp val Cys Ile Ala Asp Gly val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys 

435 

<210> 167 
<211> 434 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-469 

<400> 167 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Lea Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 
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3108SEQPC1 
195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 
210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Vai Arg Asn Arg val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln Gly val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

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

420 425 430 
Phe Leu 

<210> 168 
<211> 433 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-468 

<400> 168 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr met Pro Val Asp Asn Leu Gly Met Ala val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
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3108SEQPC1 
Lys Arg ASn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu HiS Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala Val Asp val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 
Phe 

<210> 169 
<211> 431 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-466 

<400> 169 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp HiS Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gin Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
HiS Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 
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210 215 220 

Tyr Pro ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly val Cys Ile Asp 

420 425 430 

<210> 170 
<211> 430 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-465 

<400> 170 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
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Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln Gly val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leta Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala val Asp Val Cys Ile Ala Asp Gly Val Cys Ile 

420 425 430 

<210> 171 
<211> 429 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-464 

<400> 171 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr met Pro Val Asp Asn Leu Gly met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 
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260 265 270 

Phe Thr Asp Gin val 	Len Lys Phe Leu Ser Gln Asp Gin Len Val Tyr 
275 280 285 

Thr Phe Gly Glu Thr Val Ala Len Gly Ala Ser Gly Ile Val Ile Trp 
290 295 300 

Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Len Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gin Glu Gin Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Len His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Len Gin Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Len Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

405 410 415 
Thr Asp Ala val Asp Val Cys Ile Ala Asp Gly Val Cys 

420 425 

<210> 172 
<211> 427 
<212> PUT 
<213> Homo sapiens 

<220> 
<223> 	PH2O 36-462 

<400> 172 
Len Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Len Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Len Asp Met Ser Len Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gin Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Len Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Gin Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Ary Ser Ile Gln Len Val Gln Gin Gin Asn Val Gln Leu 

130 135 140 
Ser Len Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Len Val Glu Thr Ile Lys Len Gly Lys Len Len Arg 

165 170 175 
Pro Asn His Len Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gin Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Len Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Len Pro val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val 	Leu Lys Phe Leu Ser Gln Asp Glu Len Val Tyr 

275 280 285 
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Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gin Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

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

420 425 

<210> 173 
<211> 425 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-460 

<400> 173 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gin Asn Val Gln Leu 

130 135 140 
ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
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305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 	 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala val ASp val Cys Ile Ala 

420 425 

<210> 174 
<211> 423 
<212> PET 
<213> Homo sapiens 

<220> 
<223> PH2O 36-458 

<400> 174 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe ASp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 	 55 60 

Pro Tyr Ile Asp ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn val Gln Leu 

130 	 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 	 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 	 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
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Ala Ala Lys Met Cys ser Gln Val Leu Cys Gln Glu Gln Gly val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

405 410 415 
Thr Asp Ala Val Asp Val Cys 

420 

<210> 175 
<211> 421 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-456 

<400> 175 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 
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355 360 365 

Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 
370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala val Asp 

420 

<210> 176 
<211> 419 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-454 

<400> 176 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala. Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly val Thr val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gin Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Len Gly met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gin Gln Asn Val Gln Leu 

130 135 140 
Ser Len Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Len val Glu Thr Ile Lys Len Gly Lys Len Len Arg 

165 170 175 
Pro Asn His Len Trp Gly Tyr Tyr Len Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Gin Ser Thr Ala Len 

210 215 220 
Tyr Pro Ser Ile Tyr Len Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gin Val 	Len Lys Phe Leu Ser Gln Asp Gln Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Len Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Len Asn Pro Tyr Ile Ile Asn val Thr Len 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gin Gin Gin Gly val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Len His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
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Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 390 395 400 
Ser Cys Tyr ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

405 410 415 
Thr Asp Ala 

<210> 177 
<211> 417 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-452 

<400> 177 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro Phe Leu Trp 
1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 70 75 80 
Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn Val Gin Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 150 155 160 
Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val Ala Ala Thr 
225 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 
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405 410 415 

Thr 

<210> 178 
<211> 415 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-450 

<400> 178 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 70 75 80 
Gln Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gln Gin Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 150 155 160 
Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro ASn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr ASn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 230 235 240 
Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys 

405 410 415 
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<210> 179 
<211> 473 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-508 

<400> 179 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr met Pro val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys 

195 
Lys Pro Gly Tyr Asn Gly 

2 00 
Ser Cys Phe Asn 

205 
Val Glu Ile 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 
210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys ser Cys Leu Leu Leu Asp 
305 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro ASp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 390 395 400 
Ser Cys Tyr ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

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

420 425 430 
Phe Leu Pro Pro Met Glu Thr Glu Glu Pro Gln Phe Tyr Asn 4Lys5 

 440 
Ile

5  44 
Ala Ser P

i
ro Ser Thr Leu Ser Ala Thr Met Phe Ile Val Ser Ile Leu 

450 455 460 
Phe Leu Ile Ile Ser Ser Val Ala Ser 

Page 202 



3108SEQPC1 
465 	 470 

<210> 180 
<211> 471 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-506 

<400> 180 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gin Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gln Glu Gin Gly val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
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Ala Ser Pro Ser Thr Leu Ser Ala Thr met Phe Ile val Ser Ile Leu 

450 
Phe Leu Ile Ile ser Ser 

455 
Val 

460 

465 470 

<210> 181 
<211> 469 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-504 

<400> 181 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp 
1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr met Pro val Asp Asn Leu Gly met Ala val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val Ala Ala Thr 
225 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu ser Ile met Arg Ser met Lys Ser Cys Leu Leu Leu Asp 
305 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys met Cys Ser Gln val Leu Cys Gln Glu Gln Gly val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu ASp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala val Asp val Cys Ile Ala Asp Gly val Cys Ile Asp Ala 
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420 425 430 

Phe Leu Lys Pro Pro met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 
435 440 445 

Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile val Ser Ile Leu 
450 455 460 

Phe Leu Ile Ile Ser 
465 

<210> 182 
<211> 467 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH20 36-502 

<400> 182 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr val Asn Gly Gly Ile Pro 
65 70 75 80 
Gin Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp ASp Leu Ser Trp Leu Trp ASn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 230 235 240 
Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr cys 
385 390 395 400 
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Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val Ser Ile Leu 

450 455 460 
Phe Leu Ile 
465 

<210> 183 
<211> 465 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-500 

<400> 183 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Soy Gln Gly Val Thr Ile 
5 

Phe Tyr val Asp 
6
Arg 
0 

Leu Gly Tyr Tyr 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 
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370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val Ser Ile Leu 

450 455 460 
Phe 
465 

<210> 184 
<211> 463 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-498 

<400> 184 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gin Gly val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr met Pro val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
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Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val Ser Ile 

450 455 460 

<210> 185 
<211> 461 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-496 

<400> 185 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn ASp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu ASn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro vai Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 
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340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 
355 360 365 

Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 
370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val 

450 455 460 

<210> 186 
<211> 459 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-494 

<400> 186 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr met Pro val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
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Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

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

420 425 430 
Phe Leu Lys Pro Pro met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe 

450 455 

<210> 187 
<211> 457 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-492 

<400> 187 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 
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325 330 335 

Ala Ala Lys Met cys Ser Gln val Leu Cys Gln Glu Gln Gly val cys 
340 345 350 

Ile Arg Lys Asn Trp ASn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 
355 360 365 

Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 
370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala val Asp val cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro ser Thr Leu Ser Ala Thr 

450 455 

<210> 188 
<211> 453 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-488 

<400> 188 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 S 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile ASn Ala 
35 40 45 

Thr Gl
0
y Gln Gly val Thr tie Phe Tyr val Asp Leu Gly Tyr Tyr 

5 55 6
Arg 
0 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn HiS 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn val Glu Ile 

195 200 205 
Lys Arg Asn ASp ASp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
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Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr 

450 

<210> 189 
<211> 451 
<212> PRT 
<213> Homo sapiens 

<220> 
<223> PH2O 36-486 

<400> 189 
Leu Asn Phe Arg Ala Pro Pro val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr val Arg Asn Arg val Arg Glu Ala Ile Arg val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
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3108SEQPC1 
65 	 70 75 80 
Ile Asn Val Thr Gly Gln Asp val Thr Ile Phe Tyr Val Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Thr Phe Tyr Met Pro val Asp Asn Leu Gly Met Ala Val 

130 135 140 
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 
145 	 150 155 160 
Lys Asp val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn 

165 170 175 
Val Gln Leu Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe 

180 185 190 
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys 

195 200 205 
Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 
225 	 230 235 240 
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val 

260 265 270 
Ala Ala Thr Leu Tyr val Arg Asn Arg val Gln Glu Ala Ile Arg Val 

275 280 285 
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe val Tyr Thr 

290 295 300 
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu 
305 	 310 315 320 
Leu val Tyr Thr Phe Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile 

325 330 335 
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn 

355 360 365 
val Thr Leu Ala Ala Lys met Cys Ser Gln Val Leu Cys Gln Glu Gin 

370 375 380 
Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 
385 	 390 395 400 
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

4 440 445 
val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

450 455 460 
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Ser Gln Ile 
465 	 470 475 480 
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val 

485 490 495 
Ser Ile Leu Phe Leu Ile Ile Ser Ser Val Ala Ser Leu 

500 505 

<210> 200 
<211> 474 
<212> PRT 
<213> Pan troglodyte 

<220> 
<223> mature chimpanzee PH2O XP_527873 

<400> 200 
Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn val Pro Phe Leu Trp 
1 	 5 10 15 
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3108SEQPC1 
Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 
Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn val 

35 40 45 
Thr Gly Gln Asp Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 	 55 60 
Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Thr Phe Tyr met Pro val Asp Asn Leu Gly Met Ala val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn Val Gin Leu 

130 	 135 140 
Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 	 150 155 160 
Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Lys Lys Pro Gly Tyr Asn Gly ser Cys Phe Asn Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 	 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro val Ala Ala Thr 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val Gln Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Ser Pro Leu Pro val Phe val Tyr Thr Arg Ile val 

260 265 270 
Phe Thr Asp Gln val Leu Lys Phe Leu Ser Gln Asp Glu Leu val Tyr 

275 280 285 
Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 	 295 300 
Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 	 310 315 320 
Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 
Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr val Arg Gly 

370 	 375 380 
Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 
385 	 390 395 400 
Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala val Asp val Cys Ile Ala Asp Gly val Cys Ile Asp Ala 

420 425 430 
Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Ser Gln Ile Phe Tyr Asn 

435 440 445 
Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val Ser Ile Leu 

450 	 455 460 
Phe Leu Ile Ile ser Ser val Ala Ser Leu 
465 	 470 

<210> 201 
<211> 477 
<212> PRT 
<213> Macaca mulatta 

<220> 
<223> mature Rhesus monkey PH2O EHH17639 

<400> 201 
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3108SEQPC1 
Leu Asn Phe Arg Ala Pro Pro Ile Ile Pro Asn val Pro Phe Leu Trp 
1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asn Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Thr Leu Met Gly Ser Pro Arg Ile Asn Ile 
35 40 45 

Thr Gly Gln Gly val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
SO 55 60 

Pro ryr Ile Asp Leu Thr Thr Gly val Thr His Gly Gly Ile 
65 7 

P
0 

Val 80ro 

Gln Lys Val Ser Leu Gln Asp His Leu Asp Lys Ser Lys Gln Asp Ile 
85 90 95 

Leu Phe Tyr met Pro val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 
100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 
115 120 125 

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn val Gln Leu 
130 135 140 

Ser Leu Pro Gln Ala Thr Asp Lys Ala Lys Gln Glu Phe Glu Lys Ala 
145 150 155 160 
Gly Lys Asp Phe Met Leu Glu Thr Ile Lys Leu Gly Arg Ser Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Arg Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asp Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser val val Val Ala Thr 
225 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Asn Pro Leu Pro Val Phe Val Tyr Ala Arg Leu val 

260 265 270 
Phe Thr Asp Gln val Leu Lys Phe Leu Ser Arg Glu Glu Leu Val Ser 

275 280 285 
Thr Leu Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 
Gly Ser Leu Ser Ile Thr Arg Ser met Lys Ser Cys Leu Leu Leu Asp 
305 310 315 320 
Thr Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gin Gly val Cys 

340 345 350 
Ile Arg Lys Asp Trp ASn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Asp Ile Arg Leu Glu Lys Gly Gly Lys Phe Thr val HiS Gly 

370 375 380 
Lys Pro Thr val Glu ASp Leu Glu Glu Phe Ser Glu Lys Phe Tyr Cys 
385 390 395 400 
Ser Cys Tyr Thr Asn Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly val Cys Ile Asp Ala 

420 425 430 
Ser Leu Lys Pro Pro Val Glu Thr Glu Gly Ser Pro Pro Ile Phe Tyr 

435 440 445 
Asn Thr Ser Ser Ser Thr Val Ser Thr Thr Met Phe Ile Trp Arg Leu 

450 455 460 
Glu val Trp ASp Gln Gly Ile Ser Arg Ile Gly Phe Phe 
465 470 475 

<210> 202 
<211> 475 
<212> PRT 
<213> Macaca fascicularis 

<220> 
<223> mature Cynomolgus monkey PH2O P38568.1 
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3108SEQPC1 

<400> 202 
Leu Asn Phe Arg Ala Pro Pro Ile Ile Pro Asn Val Pro Phe Leu Trp 
1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asn Glu Pro 
20 25 30 

Leu Asp Met Ser Leu Phe Thr Leu met Gly Ser Pro Arg Ile Asn val 
35 40 45 

Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Leu Thr Thr Gly Val Thr val His Gly Gly Ile Pro 
65 70 75 80 
Gln Lys val Ser Leu Gln Asp His Leu Asp Lys Ser Lys Gln ASp Ile 

85 90 95 
Leu Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp val 

115 120 125 
Tyr Lys Asn Arg Ser Ile Glu Leu val Gln Gln Gln Asn val Gln Leu 

130 135 140 
Ser Leu Pro Gln Ala Thr Asp Lys Ala Lys Gin Glu Phe Glu Lys Ala 
145 150 155 160 
Gly Lys Asp Phe Met Leu Glu Thr Ile Lys Leu Gly Arg Ser Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Arg Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asp Val Glu Ile 

195 200 205 
Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 
Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Val Val Val Ala Thr 
225 230 235 240 
Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 
Pro Asp Ala Lys Asn Pro Leu Pro val Phe val Tyr Ala Arg Leu val 

260 265 270 
Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Arg Glu Glu Leu Val Ser 

275 280 285 
Thr Leu Gly Glu Thr val Ala Leu Gly Ala Ser Gly Ile val Ile Trp 

290 295 300 
Gly Ser Leu Ser Ile Thr Arg Ser Met Lys Ser Cys Leu Leu Leu Asp 
305 310 315 320 
Thr Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Glu Gin Gly val Cys 

340 345 350 
Ile Arg Lys Asp Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
Asn Phe Asp Ile Arg Leu Glu Lys Gly Gly Lys Phe Thr val His Gly 

370 375 380 
Lys Pro Thr Val Glu Asp Leu Glu Glu Phe Ser Glu Lys Phe Tyr Cys 
385 390 395 400 
Ser Cys Tyr Thr Asn Leu Ser Cys Lys Glu Lys Ala Asp val Lys Asp 

405 410 415 
Thr Asp Ala val Asp val Cys Ile Ala Asp Gly val Cys Ile Asp Ala 

420 425 430 
Ser Leu Lys Pro Pro Val Glu Thr Glu Gly Ser Pro Pro Ile Phe Tyr 

435 440 445 
Asn Thr Ser ser Ser Thr val Ser Thr Thr Met Phe Ile val Asn Ile 

450 455 460 
Leu Phe Leu Ile Ile Ser Ser Val Ala Ser Leu 
465 470 475 

<210> 203 
<211> 518 
<212> PRT 
<213> Bos taurus 
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3108SEQPC1 
<220> 
<223> Mature cow PH2O 

<400> 203 
Leu Asp Phe Arg Ala Pro Pro Leu Ile Ser Asn Thr Ser Phe Leu Trp 
1 5 10 15 

Ala Trp Asn Ala Pro val Glu Arg Cys Val Asn Arg Arg Phe Gin Leu 
20 25 30 

Pro Pro Asp Leu Arg Leu Phe Ser Val Lys Gly Ser Pro Gln Lys Ser 
35 40 45 

Ala Thr Gly Gln Phe Ile Thr Leu Phe Tyr Ala Asp Arg Leu Gly Tyr 
50 55 60 

Tyr Pro His Ile Asp Glu Lys Thr Gly Lys Thr Val Phe Gly Gly Ile 
65 70 75 80 
Pro Gln Leu Gly Asn Leu Lys Ser His Met Glu Lys Ala Lys Asn Asp 

85 90 95 
Ile Ala Tyr Tyr Ile Pro Asn Asp Ser Val Gly Leu Ala Val Ile Asp 

100 105 110 
Trp Glu Asn Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp 

115 120 125 
Val Tyr Arg Asp Glu Ser Val Glu Leu Val Leu Gln Lys Asn Pro Gln 

130 135 140 
Leu Ser Phe Pro Glu Ala Ser Lys Ile Ala Lys Val Asp Phe Glu Thr 
145 150 155 160 
Ala Gly Lys Ser Phe Met Gln Glu Thr Leu Lys Leu Gly Lys Leu Leu 

165 170 175 
Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn 

180 185 190 
His Asn His Asn Gln Pro Thr Tyr Asn Gly Asn Cys Pro Asp Val Glu 

195 200 205 
Lys Arg Arg Asn Asp Asp Leu Glu Trp Leu Trp Lys Glu Ser Thr Ala 

210 215 220 
Leu Phe Pro Ser val Tyr Leu Asn Ile Arg Leu Lys Ser Thr Gln Asn 
225 230 235 240 
Ala Ala Leu Tyr Val Arg Asn Arg val Gln Glu Ala Ile Arg Leu Ser 

245 250 255 
Lys Ile Ala Ser Val Glu Ser Pro Leu Pro val Phe Val Tyr Ala Arg 

260 265 270 
Pro val Phe Thr Asp Gly Ser Ser Thr Tyr Leu Ser Gln Gly ASO Leu 

275 280 285 
Val Asn Ser Val Gly Glu Ile Val Ser Leu Gly Ala Ser Gly Ile Ile 

290 295 300 
Met Trp Gly Ser Leu Asn Leu Ser Leu Ser Met Gln Ser Cys Met Asn 
305 310 315 320 
Leu Gly Thr Tyr Leu Asn Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val 

325 330 335 
Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys His Asn Glu Gly 

340 345 350 
val Cys Thr Arg Lys His Trp Asn Ser Ser Asp Tyr Leu His Leu Asn 

355 360 365 
Pro Met Asn Phe Ala Ile Gin Thr Gly Glu Gly Gly Lys Tyr Thr Val 

370 375 380 
Pro Gly Thr Val Thr Leu Glu Asp Leu Gln Lys Phe Ser Asp Thr Phe 
385 390 395 400 
Tyr Cys Ser Cys Tyr Ala Asn Ile His Cys Lys Lys Arg Val Asp Ile 

405 410 415 
Lys Asn Val His Ser val Asn Val Cys Met Ala Glu Asp Ile Cys Ile 

420 425 430 
Asp Ser Pro val Lys Leu Gln Pro Ser Asp His Ser Ser Ser Gln Glu 

435 440 445 
Ala Ser Thr Thr Thr Phe Ser Ser Ile Ser Pro Ser Thr Thr Thr Ala 

450 455 460 
Thr Val Ser Pro Cys Thr Pro Glu Lys His Ser Pro Glu Cys Leu Lys 
465 470 475 480 
val Arg Cys Ser Glu Val Ile Pro Asn Val Thr Gln Lys Ala Cys Gin 

485 490 495 
Ser val Lys Leu Lys Asn Ile Ser Tyr Gln Ser Pro Ile Gln Asn Ile 

500 505 510 
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Lys Asn Gln Thr Thr Tyr 

515 

<210> 204 
<211> 439 
<212> PRT 
<213> Bos taurus 

<220> 
<223> mature cow PH2O AAP55713 

<400> 204 
Leu Asp Phe Arg Ala Pro Pro Leu Ile Ser Asn Thr Ser Phe Leu Trp 
1 5 10 15 

Ala Trp Asn Ala Pro val Glu Arg Cys Val Asn Arg Arg Phe Gln Leu 
20 25 30 

Pro Pro Asp Leu Arg Leu Phe Ser val Lys Gly Ser Pro Gln Lys Ser 
35 40 45 

Ala Thr Gly Gln Phe Ile Thr Leu Phe Tyr Ala Asp Arg Leu Gly Tyr 
50 55 60 

Tyr Pro His Ile Asp Glu Lys Thr Gly Lys Thr Val Phe Gly Gly Ile 
65 70 75 80 
Pro Gln Leu Gly Asn Leu Lys Ser His Leu Glu Lys Ala Lys Asn Asp 

85 90 95 
Ile Ala Tyr Tyr Ile Pro Asn Asp Ser Val Gly Leu Ala Val Ile Asp 

100 105 110 
Trp Glu Asn Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp 

115 120 125 
val Tyr Arg Asp Glu Ser Val Glu Leu Val Leu Gln Lys Asn Pro Gln 

130 135 140 
Leu Ser Phe Pro Glu Ala Ser Lys Ile Ala Lys Val Asp Phe Glu Thr 
145 150 155 160 
Ala Gly Lys Ser Phe Met Gln Glu Thr Leu Lys Leu Gly Lys Leu Leu 

165 170 175 
Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn 

180 185 190 
His Asn His Asn Gln Pro Thr Tyr Asn Gly Asn Cys Pro Asp Val Glu 

195 200 205 
Lys Arg Arg 

210 
Asn Asp Glu Asp 

Lea 
Trp Leu Trp Lys 

2 20 
Glu Ser Thr Ala 

Leu Phe Pro Ser val Tyr Leu Asn Ile Arg Leu Lys Ser Thr Gln Asn 
225 230 235 240 
Ala Ala Leu Tyr Val Arg Asn Arg Val Gln Glu Ala Ile Arg Leu Ser 

245 250 255 
Lys Ile Ala Ser val Glu Ser Pro Leu Pro val Phe Val Tyr Ala Arg 

260 265 270 
Pro Val Phe Thr Asp Gly Ser Ser Thr Tyr Leu Ser Gln Gly Asp Leu 

275 280 285 
val Asn Ser Val Gly Glu Ile Val Ser Leu Gly Ala Ser Gly Ile Ile 

290 295 300 
Met Trp Gly Ser Leu Asn Leu Ser Leu Ser Val Gln Ser Cys Met Asn 
305 310 315 320 
Leu Gly Thr Tyr Leu Asn Thr Thr Leu Asn Pro Tyr Ile Ile Asn val 

325 330 335 
Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys His Asp Gly Gly 

340 345 350 
Val Cys Thr Arg Lys His Trp Asn Ser Ser Asp Tyr Leu His Leu Asn 

355 360 365 
Pro Met Asn Phe Ala Ile Gln Thr Gly Glu Gly Gly Lys Tyr Thr Val 

370 375 380 
Pro Gly Thr Leu Thr Leu Glu Asp Leu Gln Lys Phe Ser Asp Thr Phe 
385 390 395 400 
Tyr Cys Ser Cys Tyr Ser Asn Leu Ser Cys Lys Lys Arg Val Asp Ile 

405 410 415 
Lys Asn Val His Ser Val Asp Val Cys Met Ala Glu Asp Val Cys Ile 

420 425 430 
Asp Ala Phe Leu Lys Pro Pro 

435 
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3108SEQPC1 

<210> 205 
<211> 477 
<212> PRT 
<213> Mus musculus 

<220> 
<223> Mature mouse PH2O NP_001073344.1 

<400> 205 
val Asp Tyr Arg Ala Ala Pro Ile Leu Ser Asn Thr Thr Phe Leu Trp 
1 5 10 15 

Ile Trp Asn val Pro Thr Glu Arg Cys Val Gly Asn Val Asn Asp Pro 
20 25 30 

Ile Asp Leu Ser Phe Phe Ser Leu Ile Gly Ser Pro Arg Lys Thr Ala 
35 40 45 

Thr Gly Gln Pro val Thr Leu Phe Tyr Val Asp Arg Leu Gly Leu Tyr 
50 55 60 

Pro His Ile Asp Ala Asn Gln Ala Glu His Tyr Gly Gly Ile Pro Gln 
65 70 75 80 
Arg Gly Asp Tyr Gln Ala His Leu Arg Lys Ala Lys Thr Asp Ile Glu 

85 90 95 
His Tyr Ile Pro Asp Asp Lys Leu Gly Leu Ala Ile Ile Asp Trp Glu 

100 105 110 
Glu Trp Arg Pro Thr Trp Leu Arg Asn Trp Lys Pro Lys Asp Asn Tyr 

115 120 125 
Arg Asn Lys Ser Ile Glu Leu Val Gln Ser Thr Asn Pro Gly Leu Ser 

130 135 140 
Ile Thr Glu Ala Thr Gln Lys Ala Ile Gln Gin Phe Glu Glu Ala Gly 
145 150 155 160 
Arg Lys Phe Met Glu Gly Thr Leu His Leu Gly Lys Phe Leu Arg Pro 

165 170 175 
Asn Gln Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn Asn Lys 

180 185 190 
Phe Gln ASp Pro Lys Tyr ASp Gly Gln Cys Pro Ala Val Glu Lys Lys 

195 200 205 
Arg Asn Asp Asn Leu Lys Trp Leu Trp Lys Ala Ser Thr Gly Leu Tyr 

210 215 220 
Pro Ser Val Tyr Leu Lys Lys Asp Leu Lys Ser Asn Arg Gln Ala Thr 
225 230 235 240 
Leu Tyr Val Arg Tyr Arg Val Val Glu Ala Ile Arg Val Ser Lys Val 

245 250 255 
Gly Asn Ala Ser Asp Pro val Pro Ile Phe Val Tyr Ile Arg Leu Val 

260 265 270  
Phe Thr Asp Arg Thr Ser Glu Tyr Leu Leu Glu Asp Asp Leu Val Asn 

275 280 285 
Thr Ile Gly Glu Ile Val Ala Leu Gly Thr Ser Gly Ile Ile Ile Trp 

290 295 300 
Asp Ala Met Ser Leu Ala Gln Arg Ala Ala Gly Cys Pro Ile Leu His 
305 310 315 320 
Lys Tyr Met Gln Thr Thr Leu Asn Pro Tyr Ile Val Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Thr Leu Cys Asn Glu Lys Gly Met Cys 

340 345 350 
Ser Arg Arg Lys Glu Ser Ser Asp Val Tyr Leu His Leu Asn Pro Ser 

355 360 365 
His Phe Asp Ile Met Leu Thr Glu Thr Gly Lys Tyr Glu val Leu Gly 

370 375 380 
Asn Pro Arg Val Gly Asp Leu Glu Tyr Phe Ser Glu His Phe Lys Cys 
385 390 395 400 
Ser Cys Phe Ser Arg Met Thr Cys Lys Glu Thr Ser Asp val Lys Asn 

405 410 415 
val Gln Asp val Asn Val Cys val Gly Asp Asn val Cys Ile Lys Ala 

420 425 430 
Lys val Glu Pro Asn Pro Ala Phe Tyr Leu Leu Pro Gly Lys Ser Leu 

435 440 445 
Leu Phe Met Thr Thr Leu Gly His Val Leu Tyr HiS Leu Pro Gln Asp 

450 455 460 
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Ile Phe Val Phe Pro Arg Lys Thr Leu Val Ser Thr Pro 
465 470 475 

<210> 206 
<211> 477 
<212> PRT 
<213> Rattus norvegicus 

<220> 
<223> Mature rat PH2O NP_446419.1 

<400> 206 
Val Asp Tyr Arg Ala Thr Pro Val Leu Ser Asp Thr Thr Phe Val Trp 
1 5 10 15 

val Trp Asn Val Pro Thr Glu Ala Cys Val Glu Asn Val Thr Glu Pro 
20 25 30 

Ile Asp Leu Ser Phe Phe Ser Leu Ile Gly Ser Pro Arg Lys Thr Ala 
35 40 45 

Ile Gly Gln Pro val Thr Leu Phe Tyr Val Asp Arg Leu Gly Asn Tyr 
50 55 60 

Pro His Ile Asp Ala Gln Gln Thr Glu His His Gly Gly Ile Pro Gln 
65 70 75 80 
Lys Gly Asp Leu Thr Thr His Leu val Lys Ala Lys Glu Asp Val Glu 

85 90 95 
Arg Tyr Ile Pro Thr Asp Lys Leu Gly Leu Ala Ile Ile Asp Trp Glu 

100 105 110 
Glu Trp Arg Pro Thr Trp Met Arg Asn Trp Thr Pro Lys Asp Ile Tyr 

115 120 125 
Arg Asn Lys Ser Ile Glu Leu Val Gln Ala Ala Asp Pro Ala Ile Asn 

130 135 140 
Ile Thr Glu Ala Thr Val Arg Ala Lys Ala Gln Phe Glu Gly Ala Ala 
145 150 155 160 
Lys Glu Phe Met Glu Gly Thr Leu Lys Leu Gly Lys His Ile Arg Pro 

165 170 175 
Lys His Leu Trp Gly Phe Tyr Leu Phe Pro Asp Cys Tyr Asn Asn Lys 

180 185 190 
Phe Gln val Asp Asn Tyr Asp Gly Gln Cys Pro Asp Val Glu Lys Lys 

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

210 215 220 
Pro Ser val Tyr Leu Lys Lys ASp Leu Lys Ser Ser Arg Lys Ala Thr 
225 230 235 240 
Leu Tyr Val Arg Tyr Arg Val Leu Glu Ser Ile Arg Val Ser Lys val 

245 250 255 
Ser Asp Glu Ser Asn Pro Val Pro Ile Phe val Tyr Ile Arg Leu Val 

260 265 270 
Phe Thr Asp His Val Ser Glu Tyr Leu Leu Glu Asp Asp Leu Val Asn 

275 280 285 
Thr Ile Gly Glu Ile Val Ala Gln Gly Thr Ser Gly Ile Ile Ile Trp 

290 295 300 
Asp Ala Met Ser Leu Ala Gln Arg Ser Ala Gly Cys Pro Ile Leu Arg 
305 310 315 320 
Gln Tyr Met Lys Thr Thr Leu Asn Pro Tyr Ile Val Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Ser Gln Thr Leu Cys Lys Glu Lys Gly Met Cys 

340 345 350 
Ser Arg Lys Thr Glu Ser Ser Asp Ala Tyr Leu His Leu Asp Pro Ser 

355 360 365 
Ser Phe Ser Ile Asn Val Thr Glu Ala Gly Lys Tyr Glu Val Leu Gly 

370 375 380 
Lys Pro Glu val Lys Asp Leu Glu Tyr Phe Ser Glu His Phe Lys Cys 
385 390 395 400 
Ser Cys Phe Ser Lys Met Thr Cys Glu Glu Thr Ser Asp Met Arg Ser 

405 410 415 
Ile Gln Asp Val Asn Val Cys Met Gly Asp Asn val Cys Ile Lys Ala 

420 425 430 
Thr Leu Gly Pro Asn Ser Ala Phe His Leu Leu Pro Gly Lys Gly Leu 

435 440 445 
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Leu Leu Met Thr Thr Leu Ala His Ile Leu His His Leu Pro His Asp 

450 455 460 
Ile Phe val Phe Pro Trp Lys Met Leu Val Ser Thr Pro 
465 470 475 

<210> 207 
<211> 510 
<212> PRT 
<213> Oryctolagus cuniculus 

<220> 
<223> Mature rabbit PH2O NP_001076141.1 

<400> 207 
Ala Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 
1 	 5 10 15 

Ala Trp Asn Ala Pro Thr Glu Phe Cys Leu Gly Lys Ser Gly Glu Pro 
20 25 30 

Leu Asp met Ser Leu Phe Ser Leu Phe Gly Ser Pro Arg Lys Asn Lys 
35 40 45 

Thr Gly Gln Gly Ile Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro Tyr Ile Asp Pro His Thr Gly Ala Ile Val His Gly Arg Ile Pro 
65 70 75 80 
Gln Leu Gly Pro Leu Gln Gln His Leu Thr Lys Leu Arg Gln Glu Ile 

85 90 95 
Leu Tyr Tyr Met Pro Lys Asp Asn Val Gly Leu Ala Val Ile Asp Trp 

100 105 110 
Glu Glu Trp Leu Pro Thr Trp Leu Arg Asn Trp Lys Pro Lys Asp Ile 

115 120 125 
Tyr Arg Ile Lys Ser Ile Glu Leu val Lys Ser Gln His Pro Gln Tyr 

130 135 140 
Asn His Ser Tyr Ala Thr Glu Lys Ala Lys Arg Asp Phe Glu Lys Ala 
145 150 155 160 
Gly Lys Asp Phe Met Glu Glu Thr Leu Lys Leu Gly Arg Leu Leu Arg 

165 170 175 
Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 
His Tyr Asp Lys Pro Asn Leu Tyr Lys Gly Ser Cys Phe Asp Ile Glu 

195 200 205 
Lys Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Lys Glu Ser Thr Ala 

210 215 220 
Leu Phe Pro Ser Val Tyr Leu Thr Ser Arg Ala Arg Ser Ala Thr Ala 
225 230 235 240 
Leu Ser Lys Leu Tyr val Val Arg Asn Arg Val HiS Glu Ala Ile Arg 

245 250 255 
Val Ser Lys Ile Pro Asp Asp Lys Ser Pro Leu Pro Asn Phe Val Tyr 

260 265 270 
Thr Arg Leu Val Phe Thr Asp Gln Ile Phe Gln Phe Leu Ser His His 

275 280 285 
Asp Leu val Tyr Thr Ile Gly Glu Ile val Ala Leu Gly Ala Ser Gly 

290 295 300 
Ile Val Val Trp Gly Ser Gln Ser Leu Ala Arg Ser Met Lys Ser Cys 
305 310 315 320 
Leu His Leu Asp Asn Tyr Met Lys Thr Ile Leu Asn Pro Tyr Leu Ile 

325 330 335 
Asn Val Thr Leu Ala Ala Lys Met Cys Asn Gin Val Leu Cys Gin Glu 

340 345 350 
Gln Gly Val Cys Thr Arg Lys Asn Trp Asn Pro Asn Asp Tyr Leu His 

355 360 365 
Leu Asn Pro Gly Asn Phe Ala Ile Gln Leu Gly Ser Asn Gly Thr Tyr 

370 375 380 
Lys val Asp Gly Lys Pro Thr Leu Thr Asp Leu Glu Gln Phe Ser Lys 
385 390 395 400 
ASP Phe Gln Cys Ser Cys Tyr Thr Asn Leu Asn Cys Lys Glu Arg Thr 

405 410 415 
Asp Met Asn Asn Val Arg Thr Val Asn Val Cys Ala Val Glu Asn Val 

420 425 430 
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Cys Ile Asp Thr Asn Val Gly Pro Gin Ala Val Thr Tyr Ala Pro Lys 

435 440 445 
Glu Lys Lys Asp Val Ala His Ile Leu Ser Asn Thr Thr Ser Ile Asn 

450 455 460 
Ser Ser Thr Thr Met Ser Leu Pro Phe Pro Arg Lys His Val Ser Gly 
465 	 470 475 480 
Cys Leu Leu val Leu Cys Met Tyr Ser Gln Tyr Leu Asn Ile Cys Tyr 

485 490 495 
Arg Leu Val Ala Ile Gly Ile Gln His Gly Tyr Tyr Leu Lys 

500 505 510 

<210> 208 
<211> 494 
<212> PRT 
<213> Cavia porcellus 

<220> 
<223> mature guinea pig PH2O NP_001166492.1 

<400> 208 
Asp Lys Arg Ala Pro Pro Leu Ile Pro Asn Val Pro Leu Leu Trp Val 
1 	 5 10 15 

Trp Asn Ala Pro Thr Glu Phe Cys Ile Gly Gly Thr Asn Gin Pro Leu 
20 25 30 

Asp Met Ser Phe Phe Ser Ile Val Gly Thr Pro Arg Lys Asn Ile Thr 
35 40 45 

Gly Gln Ser Ile Thr Leu Tyr Tyr Val Asp Arg Leu Gly Tyr Tyr Pro 
50 55 60 

Tyr Ile Asp Pro His Thr Gly Ala Ile Val His Gly Gly Leu Pro Gln 
65 	 70 75 80 
Leu Met Asn Leu Gln Gln His Leu Arg Lys Ser Arg Gin Asp Ile Leu 

85 90 95 
Phe Tyr Met Pro Thr Asp Ser Val Gly Leu Ala Val Ile Asp Trp Glu 

100 105 110 
Glu Trp Arg Pro Thr Trp Thr Arg Asn Trp Arg Pro Lys Asp Ile Tyr 

115 120 125 
Arg Asn Lys Ser Ile Glu Leu Val Lys Ser Gln His Pro Gln Tyr Asn 

130 135 140 
His Ser Tyr Ala Val Ala Val Ala Lys Arg Asp Phe Glu Arg Thr Gly 
145 	 150 155 160 
Lys Ala Phe Met Leu Glu Thr Leu Lys Leu Gly Lys Ser Leu Arg Pro 

165 170 175 
Ser Ser Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn Thr His 

180 185 190 
Phe Thr Lys Pro Asn Tyr Asp Gly His Cys Pro Pro Ile Glu Leu Gln 

195 200 205 
Arg Asn Asn Asp Leu Gln Trp Leu Trp Asn Asp Ser Thr Ala Leu Tyr 

210 215 220 
Pro Ser Val Tyr Leu Thr Ser Arg Val Arg Ser Ser Gln Asn Gly Ala 
225 	 230 235 240 
Leu Tyr Val Arg Asn Arg Val His Glu Ser Ile Arg Val Ser Lys Leu 

245 250 255 
Met Asp ASp Lys Asn Pro Leu Pro Ile Tyr Val Tyr Ile Arg Leu Val 

260 265 270 
Phe Thr Asp Gin Thr Thr Thr Phe Leu Glu Leu Asp Asp Leu Val His 

275 280 285 
Ser Val Gly Glu Ile Val Pro Leu Gly Val Ser Gly Ile Ile Ile Trp 

290 295 300 
Gly Ser Leu Ser Leu Thr Arg Ser Leu Val Ser Cys Ile Gly Leu Glu 
305 	 310 315 320 
Asn Tyr Met Lys Gly Thr Leu Leu Pro Tyr Leu Ile Asn Val Thr Leu 

325 330 335 
Ala Ala Lys Met Cys Gly Gln val Leu Cys Lys Asn Gln Gly Ile Cys 

340 345 350 
Thr Arg Lys Asp Trp Asn Thr Asn Thr Tyr Leu His Leu Asn Ala Thr 

355 360 365 
Asn Phe Asp Ile Glu Leu Gln Gln Asn Gly Lys Phe Val Val His Gly 

370 375 380 
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Lys Pro Ser Leu Glu Asp Leu Gln Glu Phe Ser Lys Asn Phe His Cys 
385 	 390 395 400 
Ser Cys Tyr Thr Asn Val Ala Cys Lys Asp Arg Leu Asp val His Asn 

405 410 415 
Val Arg Ser Val Asn Val Cys Thr Ala Asn Asn Ile Cys Ile Asp Ala 

420 425 430 
val Leu Asn Phe Pro Ser Leu Asp Asp Asp Asp Glu Pro Pro Ile Thr 

435 440 445 
Asp Asp Thr Ser Gln Asn Gln Asp Ser Ile Ser Asp Ile Thr Ser Ser 

450 455 460 
Ala Pro Pro Ser Ser His Ile Leu Pro Lys Asp Leu Ser Trp Cys Leu 
465 	 470 475 480 
Phe Leu Leu Ser Ile Phe Ser Gln His Trp Lys Tyr Leu Leu 

485 490 

<210> 209 
<211> 540 
<212> PRT 
<213> vulpes vulpes 

<220> 
<223> Precursor Red Fox PH2O 

<400> 209 
met Gly val Leu Arg Phe Gln Asn Ile Phe Phe Arg Ser Phe Leu Gly 
1 	 5 10 15 

Ser Ser Gly Thr Thr Gln Ala Val Phe Ile Phe Leu Leu Ile Pro Arg 
20 25 30 

Cys Leu Thr Gln Glu Phe Arg Ala Pro Pro Phe Ile Pro Asn Val Ser 
35 40 45 

Phe Leu Trp Gly Trp Asn Ala Pro Thr Glu Leu Cys Ala Lys Arg Phe 
50 55 60 

Asn Val Gln Leu Asp Leu Asn Leu Phe Ser Leu Ile Gly Ser Pro Leu 
65 	 70 75 80 
Lys Thr Val Val Gly Gln Gly Ile Ala Ile Phe Tyr Ala Asp Arg Leu 

85 90 95 
Gly Tyr Tyr Pro His Ile Asn Lys Thr Thr Gly Lys His Val Asn Gly 

100 105 110 
Gly Ile Pro Gln Leu Gly Ser Leu Lys Lys His Leu Asp Lys Ala Lys 

115 120 125 
Lys Asp Ile Ser HiS Tyr Ile Glu Thr Asp Ser Met Gly Leu Ala val 

130 135 140 
Ile Asp Trp Asp Ser Trp Arg Pro Asn Trp Ala Arg Asn Trp Arg Pro 
145 	 150 155 160 
Lys HiS Ile Tyr Lys Glu Gln Ser Ile Asp Leu Ala Gln Gin Gln His 

165 170 175 
Ile His Leu Asn Leu Thr Glu Val Thr Gln Ile Ala Gln Ala Asp Phe 

180 185 190 
Glu Lys Ala Ala Arg Cys Phe Met Gln Glu Thr Leu Lys Leu Gly Lys 

195 200 205 
Phe Leu Arg Pro Asn Tyr Leu Trp Gly Phe Tyr Leu Tyr Pro ASp Cys 

210 215 220 
Tyr Asn Tyr Asn Tyr Lys Asn Pro Asn Tyr Asn Gly Ser Cys Tyr Asp 
225 	 230 235 240 
Ile Glu Glu Arg Arg Asn Asp Glu Ile Asp Trp Leu Trp Lys Glu Ser 

245 250 255 
Thr Ala Leu Phe Pro ser Ile Tyr Leu Lys Ser Lys Leu Lys ser Ser 

260 265 270 
Pro Phe Thr Ala Leu Tyr Val Arg Asn Arg val Leu Glu Ala Ile Arg 

275 280 285 
Val Ser Lys Val Lys Asp Ile Lys His Pro Leu Pro Ile Phe Val Tyr 

290 295 300 
Ala Arg Pro Val Phe Thr Asp Val Leu Leu Thr Tyr Leu Thr Glu Asp 
305 	 310 315 320 
Asp Leu Val Asn Thr Ile Gly Glu Ser val Ser Leu Gly Val Ser Gly 

325 330 335 
Ile val Met Trp Gly Ser Leu Asn Leu Thr Glu Asn Val Gln Ile Cys 

340 345 350 
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Thr Glu Leu Asp Thr Tyr Ile Lys Asn Lys Leu Asn Pro Tyr Ile Ile 

355 360 365 
Asn val Thr Leu Ala Ala Lys Met Cys Ser Gln val Leu Cys Gln Asp 

370 375 380 
Glu Gly Val Cys Ile Arg Lys His Trp Asn Ser Asn Asp Tyr Leu His 
385 	 390 395 400 
Leu Asn Pro Val Asn Phe Ala Ile Gln Leu Glu Arg Ser Gly Arg Tyr 

405 410 415 
Thr val Gln Gly Lys Pro Thr Leu Glu Asp Leu Gln Gln Phe Ser Lys 

420 425 430 
Lys Phe Tyr Cys Ala Cys Tyr Ala Asn Thr His Cys Arg Glu Arg Val 

435 440 445 
Asp Met Thr Asp Ile His Thr Ile Lys Val Cys Val Gly Glu Asp Val 

450 455 460 
Cys Ile Asp val Tyr Leu Asn Leu val Pro Ser Gly His Leu Pro val 
465 	 470 475 480 
Trp Lys Gly Lys Tyr Val Thr Ser Ser Asn Ile Phe Ser Val Met Pro 

485 490 495 
Pro Ala Thr Gly Pro Pro Cys val Pro Gly Arg Asp Leu Asn Arg Cys 

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

515 520 525 
Gly Tyr Gin Ser Ile Tyr Ile Lys Asn Lys Lys Gln 

530 535 540 

<210> 210 
<211> 505 
<212> PRT 
<213> vulpes vulpes 

<220> 
<223> Mature Red Fox PH2O Q29152 

<400> 210 
Gln Glu Phe Arg Ala Pro Pro Phe Ile Pro Asn Val Ser Phe Leu Trp 
1 	 5 10 15 

Gly Trp Asn Ala Pro Thr Glu Leu Cys Ala Lys Arg Phe Asn Val Gln 
20 25 30 

Leu Asp Leu Asn Leu Phe Ser Leu Ile Gly ser Pro Leu Lys Thr val 
35 40 45 

Val Gly Gln Gly Ile Ala Ile Phe Tyr Ala Asp Arg Leu Gly Tyr Tyr 
50 55 60 

Pro His Ile Asn Lys Thr Thr Gly Lys His Val Asn Gly Gly Ile Pro 
65 	 70 75 80 
Gln Leu Gly Ser Leu Lys Lys His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
Ser His Tyr Ile Glu Thr Asp Ser Met Gly Leu Ala Val Ile Asp Trp 

100 105 110 
Asp Ser Trp Arg Pro Asn Trp Ala Arg Asn Trp Arg Pro Lys His Ile 

115 120 125 
Tyr Lys Glu Gln Ser Ile Asp Leu Ala Gln Gln Gln His Ile His Leu 

130 135 140 
Asn Leu Thr Glu val Thr Gln Ile Ala Gln Ala Asp Phe Glu Lys Ala 
145 	 150 155 160 
Ala Arg Cys Phe Met Gin Glu Thr Leu Lys Leu Gly Lys Phe Leu Arg 

165 170 175 
Pro Asn Tyr Leu Trp Gly Phe Tyr Leu Tyr Pro Asp Cys Tyr Asn Tyr 

180 185 190 
Asn Tyr Lys Asn Pro Asn Tyr Asn Gly Ser Cys Tyr Asp Ile Glu Glu 

195 200 205 
Arg Arg Asn Asp Glu Ile Asp Trp Leu Trp Lys Glu Ser Thr Ala Leu 

210 215 220 
Phe Pro Ser Ile Tyr Leu Lys Ser Lys Leu Lys Ser Ser Pro Phe Thr 
225 	 230 235 240 
Ala Leu Tyr Val Arg Asn Arg Val Leu Glu Ala Ile Arg Val Ser Lys 

245 250 255 
Val Lys Asp Ile Lys His Pro Leu Pro Ile Phe Val Tyr Ala Arg Pro 
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260 265 270 

val Phe Thr Asp Val Leu Leu Thr Tyr Leu Thr Glu Asp Asp Leu Val 
275 280 285 

Asn Thr Ile Gly Glu Ser Val Ser Leu Gly Val Ser Gly Ile val Met 
290 	 295 300 

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

325 330 335 
Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Asp Glu Gly Val 

340 345 350 
Cys Ile Arg Lys His Trp Asn Ser Asn Asp Tyr Leu His Leu Asn Pro 

355 360 365 
Val Asn Phe Ala Ile Gln Leu Glu Arg Ser Gly Arg Tyr Thr Val Gln 

370 	 375 380 
Gly Lys Pro Thr Leu Glu Asp Leu Gln Gln Phe Ser Lys Lys Phe Tyr 
385 	 390 395 400 
Cys Ala Cys Tyr Ala Asn Thr His Cys Arg Glu Arg Val Asp Met Thr 

405 410 415 
Asp Ile His Thr Ile Lys Val Cys val Gly Glu Asp val Cys Ile Asp 

420 425 430 
Val Tyr Leu Asn Leu Val Pro Ser Gly His Leu Pro Val Trp Lys Gly 

435 440 445 
Lys Tyr val Thr Ser Ser Asn Ile Phe Ser Val Met Pro Pro Ala Thr 

450 	 455 460 
Gly Pro Pro Cys val Pro Gly Arg Asp Leu Asn Arg Cys Leu Lys Ala 
465 	 470 475 480 
Arg Phe Ile val Glu Asp Asn Ser Lys Thr Thr Gln Thr Gly Tyr Gln 

485 490 495 
Ser Ile Tyr Ile Lys Asn Lys Lys Gln 

500 505 

<210> 211 
<211> 585 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Human Serum Albumin (aa 25-609) 

<400> 211 
Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu 
1 	 5 10 15 

Glu Asn Phe Lys Ala Leu Val Leu Ile Ala Phe Ala Gln Tyr Leu Gln 
20 25 30 

Gln Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu 
35 40 45 

Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys 
50 	 55 60 

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu 
65 	 70 75 80 
Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Pro 

85 90 95 
Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Asn Leu 

100 105 110 
Pro Arg Leu Val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His 

115 120 125 
Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg 

130 	 135 140 
Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg 
145 	 150 155 160 
Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala 

165 170 175 
Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser 

180 185 190 
Ser Ala Lys Gln Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu 

195 200 205 
Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gln Arg Phe Pro 
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210 215 220 

Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr Lys 
225 	 230 235 240 
val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp 

245 250 255 
Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gin Asp Ser Ile Ser 

260 265 270 
Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His 

275 280 285 
Cys Ile Ala Glu val 	Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser 

290 295 300 
Leu Ala Ala Asp Phe Val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala 
305 	 310 31.5 320 
Glu Ala Lys Asp Val 	Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg 

325 330 335 
Arg His Pro Asp Tyr Ser val Val 	Leu Leu Leu Arg Leu Ala Lys Thr 

340 345 350 
Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu 

355 360 365 
Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu Val Glu Glu Pro 

370 375 380 
Gin Asn Leu Ile Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
385 	 390 395 400 
Tyr Lys Phe Gln Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val 	Pro 

405 410 415 
Gin Val 	Ser Thr Pro Thr Leu Val 	Glu val 	Ser Arg Asn Leu Gly Lys 

420 425 430 
Val Gly Ser Lys Cys Cys Lys His 	Pro Glu Ala Lys Arg Met Pro Cys 

435 440 445 
Ala Glu Asp Tyr Leu Ser Val Val 	Leu Asn Gln Leu Cys Val Leu His 

450 455 460 
Glu Lys Thr Pro val 	Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser 
465 	 470 475 480 
Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu Thr 

485 490 495 
Tyr val 	Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp 

500 505 510 
Ile Cys Thr Leu Ser Glu Lys Glu Arg Gin Ile Lys Lys Gin Thr Ala 

515 520 525 
Leu Val Glu Leu Val 	Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu 

530 535 540 
Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys 
545 	 550 555 560 
Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu Val 

565 570 575 
Ala Ala Ser Gln Ala Ala Leu Gly Leu 

580 585 

<210> 212 
<211> 1662 
<212> DNA 
<213> Homo sapiens 

<220> 
<223> HAS3 variant 1 cDNA 

<400> 212 
atgccggtgc agctgacgac agccctgcgt gtggtgggca ccagcctgtt tgccctggca 60 
gtgctgggtg gcatcctggc agcctatgtg acgggctacc agttcatcca cacggaaaag 120 
cactacctgt ccttcggcct gtacggcgcc atcctgggcc tgcacctgct cattcagagc 180 
ctgtttgcct tcctggagca ccggcgcatg cgacgtgccg gccaggccct gaagctgccc 240 
tccccgcggc ggggctcggt ggcactgtgc attgccgcat accaggagga ccctgactac 300 
ttgcgcaagt gcctgcgctc ggcccagcgc atctccttcc ctgacctcaa ggtggtcatg 360 
gtggtggatg gcaaccgcca ggaggacgcc tacatgctgg acatcttcca cgaggtgctg 420 
ggcggcaccg agcaggccgg cttctttgtg tggcgcagca acttccatga ggcaggcgag 480 
ggtgagacgg aggccagcct gcaggagggc atggaccgtg tgcgggatgt ggtgcgggcc 540 
agcaccttct cgtgcatcat gcagaagtgg ggaggcaagc gcgaggtcat gtacacggcc 600 
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acaggtttcc cgactggaaa gcgggcagtg agcgcaacgc aattaatgtg agttagctca 10680 
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ttaaccctca ctaaagggaa caaaagctgg agctgc 10836 
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