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SEQUENCE LISTING 

<110> Genentech, inc. 

<120> PREVENTION OF DISULFIDE BOND REDUCTION DURING RECOMBINANT 
PRODUCTION OF POLYPEPTIDES 

<130> GNE-0246PCT 

<140> Not yet Assigned 
<14l> Herewith 

<150> US 60/948,577 
<151> 2007-07-09 

<160> 35 

<170> Patentln version 3.5 

<210> 1 
<211> 107 
<212> PRT 
< 213 > Arti fi ci al 

<220> 
<223> light chain variable 

<400> 1 

Asp lie Gin Met Thr Gin ser Pro Ser Ser Leu Ser Ala Ser val Gly 
15 10 15 

Asp Arg val Thr lie Thr Cys Arg Ala Ser Ser Ser val Ser Tyr Met 
20 25 30 

Hi S Trp Tyr 
35 

Gin Gin Lys Pro Gly 
40 

Lys Ala Pro Lys Pro 
45 

Leu lie Tyr 

Ala Pro ser Asn Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly Ser 
50 55 60 

Gly Ser Gly Thr Asp Phe Thr Leu Thr lie ser Ser Leu Gin Pro Glu 
65 70 75 80 

Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Trp 
85 90 

Ser Phe Asn Pro Pro Thr 
95 

Phe Gly Gin Gly Thr Lys Val Glu lie Lys Arg 
100 105 

<210> 2 
<211> 122 
<212> PRT 
<213> Artificial 

<220> 
<22B> heavy chain variable 
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<400> 2 

Glu val Gin Leu val Glu Ser Gly Gly Gly Leu val Gin Pro Gly Gly 
15 10 15 

Ser Leu Arg Leu Ser cys Ala Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Asn Met His Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val 
35 40 45 

Gly Ala lie Tyr Pro Gly Asn Gly Asp Thr Ser Tyr Asn Gin Lys Phe 
50 55 60 

Lys Gly Arg Phe Thr lie Ser val Asp Lys Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gin Met Asn ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg val Val Tyr Tyr Ser Asn Ser Tyr Trp Tyr Phe Asp Val Trp 
100 105 110 

Gly Gin Gly Thr Leu val Thr val Ser Ser 
115 120 

<210> 3 
<211> 107 
<212> PRT 
<213> Artificial 

<220> 
<223> light chain variable 

<4Q0> 3 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
15 10 15 

Asp Arg val Thr lie Thr Cys Arg Ala Ser Ser Ser Val Ser Tyr Leu 
20 25 30 

His Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Pro Leu lie Tyr 
35 40 45 

Ala Pro ser Asn Leu Ala Ser Gly val Pro Ser Arg Phe Ser Gly ser 
50 55 60 

Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Pro Glu 
65 70 75 80 

Page 2 



Sequence Listing WO2009009523 

Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Trp Ala Phe Asn Pro Pro Thr 
85 90 95 

Phe Gly Gin Gly Thr Lys Val Glu lie Lys Arg 
100 105 

<210> 4 
<211> 122 
<212> PRT 
<213> Artificial 

<220> 
<223> heavy chain variable 

<400> 4 

Glu Val Gin Leu val Glu ser Gly Gly Gly Leu val Gin Pro Gly Gly 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Asn Met Hi s Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val 
35 40 45 

Gly Ala lie Tyr Pro Gly Asn Gly Ala Thr Ser Tyr Asn Gin Lys Phe 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Val Asp Lys Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

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

Ala Arg val Val Tyr Tyr Ser Ala Ser Tyr Trp Tyr Phe Asp Val Trp 
100 105 110 

Gly Gin Gly Thr Leu Val Thr val Ser Ser 
115 120 

<210> 5 
<211> 122 
<212> PRT 
<213> Artificial 

<220> 
<223> heavy chain variable 

<400> 5 

Glu val Gin Leu val Glu Ser Gly Gly Gly Leu val Gin Pro Gly Gly 
15 10 15 
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Asn Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val 
35 40 45 

Gly Ala lie Tyr Pro Gly Asn Gly Ala Thr Ser Tyr Asn Gin Lys Phe 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Val Asp Lys Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gin Met Asn ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys 
85 90 95 

Ala Arg val val Tyr Tyr Ser Tyr Arg Tyr Trp Tyr Phe Asp Val Trp 
100 105 110 

Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210> 6 
<211> 213 
<212> PRT 
<213> Arti fi ci al 

<220> 
<223> ful1 1ength light chain 

<400> 6 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser val Gly 
1 5 10 15 

Asp Arg Val Thr lie Thr Cys Arg Ala Ser Ser Ser val Ser Tyr Met 
20 25 30 

His Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Pro Leu lie Tyr 
35 40 45 

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

Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Pro Glu 
65 70 75 80 

Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Trp Ser Phe Asn Pro Pro Thr 
85 90 95 

Phe Gly Gin Gly Thr Lvs val Glu lie Lys Arg Thr Val Ala Ala Pro 
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100 105 110 

Ser val Phe lie Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly Thr 
115 120 125 

Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys 
130 135 140 

Val Gin Trp Lys val Asp Asn Ala Leu Gin Ser Gly Asn ser Gin Glu 
145 150 155 160 

Ser val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
165 170 175 

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

Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
195 200 205 

Asn Arg Gly Glu Cys 
210 

<210> 7 
<211> 452 
<212> PRT 
<213> Arti fi ci al 

<220> 
<223> ful1 length heavy chain sequence 

<400> 7 

Glu Val Gin Leu val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Asn Met His Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val 
35 40 4 5 

Gly Ala lie Tyr Pro Gly Asn Gly Asp Thr ser Tyr Asn Gl 
50 55 60 

n Lys Phe 

Lys Gly Arg Phe Thr lie Ser Val Asp Lys Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys 
85 90 95 
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Ala Arg val Val Tyr Tyr Ser Asn ser Tyr Trp Tyr Phe Asp val Trp 
100 105 110 

Gly Gin Gly Thr Leu val Thr val Ser ser Ala Ser Thr Lys Gly Pro 
115 120 125 

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

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

Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val Hi s Thr Phe Pro 
165 170 175 

Ala val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr 
180 185 190 

Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr lie Cys Asn val Asn 
195 200 205 

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

Cys Asp Lys Thr His Thr Cvs Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225 230 235 240 

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
245 250 255 

Met lie Ser Arg Thr Pro Glu val Thr Cys Val val Val Asp Val Ser 
260 265 270 

Hi s Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
275 280 285 

Val His Asn Ala Lys Thr Lvs Pro Arg Glu Glu Gin Tyr Asn Ser Thr 
290 295 300 

Tyr Arg val val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn 
305 310 315 320 

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro 
325 330 335 

lie Glu Lys Thr lie Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gln 
340 345 350 
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val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
355 360 365 

ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp lie Ala Val 
370 375 380 

Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385 390 395 400 

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

val Asp Lys Ser Arg Trp Gln Gln Gly Asn val Phe Ser Cys Ser val 
420 425 430 

Met: Hi s Gl u Al a Leu Hi s Asn Hi s Tyr Thr Gl n Lys Ser Leu Ser Leu 
435 440 445 

ser Pro Gly Lys 
450 

<210> 8 
<211> 452 
<212> PRT 
<213> Arti fi ci al 

<220> 
<223> ful1 length heavy chain 

<400> 8 

Glu Val Gln Leu val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Asn Met Hi s Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val 
35 40 45 

Gly Ala lie Tyr Pro Gly Asn Gly Asp Thr ser Tyr Asn Gin Lys Phe 
50 55 60 

Lys Gly Arg Phe Thr lie ser val Asp Lys Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys 
85 90 95 

Ala Arg Val Val Tyr Tyr Ser Asn Ser Tyr Trp Tyr Phe Asp val Trp 
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100 105 110 

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

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

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

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

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

val Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr lie Cys Asn val Asn 
195 200 205 

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

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225 230 235 240 

Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
245 250 255 

Met lie Ser Arg Thr Pro Glu val Thr Cys val val Val Asp Val Ser 
260 265 270 

Hi s Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu 
275 280 285 

Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ala Thr 
290 295 300 

Tyr Arg val Val Ser val Leu Thr val Leu His Gln Asp Trp Leu Asn 
305 310 315 320 

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro 
325 330 335 

lie Ala Ala Thr lie Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gln 
340 345 350 

Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
Page 8 
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355 360 365 

Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp lie Ala val 
370 375 380 

Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385 390 395 400 

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

Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
420 425 430 

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
435 440 44 5 

Ser Pro Gly Lys 
450 

<210> 9 
<211> 213 
<212> PRT 
<213> Artificial 

<220> 
<223> full 1ength light chain 

<400> 9 

Asp lie Gin Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1 5 10 15 

Asp Arg val Thr lie Thr Cys Arg Ala Ser Ser Ser val Ser Tyr Leu 
20 25 30 

m s Trp Tyr 
35 

Gln Gin Lys Pro Gly 
40 

Lys Ala Pro Lys Pro 
45 

Leu lie Tyr 

Ala Pro ser Asn Leu Ala Ser Gly val Pro Ser Arg Phe Ser Gly Ser 
50 55 60 

Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Pro Glu 
65 70 75 80 

Asp Phe Ala Thr Tyr 
85 

Tyr Cys Gln Gln Trp 
90 

Ala Phe Asn Pro Pro 
95 

Thr 

Phe Gly Gln Gl y 
100 

Thr Lys val Glu lie 
105 

Lys Arg Thr Val Al a Al a 
110 

Pro 
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Ser val Phe lie Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr 
115 120 125 

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

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

Ser val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser 
165 170 175 

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

Cys Glu val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe 
195 200 205 

Asn Arg Gly Glu Cys 
210 

<210> 10 
<211> 452 
<212> PRT 
<213> Arti fi ci al 

<220> 
<223> ful1 1ength heavy chai n 

<400> 10 

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Asn Met His Trp 
35 

val Arg Gln Ala 
40 

Pro Gly Lys Gly Leu 
45 

Glu Trp val 

Gly Ala lie Tyr Pro Gly Asn Gly Ala Thr 
50 55 

Ser Tyr 
60 

Asn Gln Lys Phe 

Lys Gly Arg Phe Thr lie Ser val Asp Lys Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gln Met Asn Ser 
85 

Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
90 95 

Ala Arg Val val Tyr Tyr Ser Ala Ser Tyr Trp Tyr Phe Asp Val Trp 
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100 105 110 

Gly Gin Gly Thr Leu val Thr val ser Ser Ala Ser Thr Lys Gly pro 
115 120 125 

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

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

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

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

Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr lie Cys Asn val Asn 
195 200 205 

Hi s Lys Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys ser 
210 215 220 

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225 230 235 240 

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
245 250 255 

Met lie Ser Arg Thr Pro Glu Val Thr Cys val Val Val Asp val Ser 
260 265 270 

His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu 
275 280 285 

Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ala Thr 
290 295 300 

Tyr Arg Val Val Ser Val Leu Thr Val Leu Hi s Gln Asp Trp Leu Asn 
305 310 315 320 

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro 
325 330 335 

lie Ala Ala Thr lie Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin 
340 345 350 

Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val 
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360 365 

Ser Leu Thr Cys Leu val Lys Gly Phe Tyr pro Ser Asp lie Ala val 
370 375 380 

Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385 390 395 400 

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

val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val 
420 425 430 

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
435 440 445 

Ser Pro Gly Lys 
450 

<210> 11 
<211> 452 
<212> PRT 
<213> Arti fi ci al 

<220> 
<223> full 1ength heavy chain sequence 

<400> 11 

Glu val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Asn Met Hi s Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Gly Ala I1e Tyr Pro Glv Asn Gly Ala Thr Ser Tyr Asn Gln Lvs Phe 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Val Asp Lys Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

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

Ala Arg Val Val Tyr Tyr Ser Ala Ser Tyr Trp Tyr Phe Asp Val Trp 
100 105 110 
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Gly Gin Gly Thr Leu val Thr Val ser Ser Ala Ser Thr Lys Gly Pro 
115 120 125 

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

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

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

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

val Pro Ser ser Ser Leu Gly Thr Gln Thr Tyr lie Cys Asn val Asn 
195 200 205 

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

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225 230 235 240 

Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
245 250 255 

Met lie Ser Arg Thr Pro Glu val Thr Cys Val Val Val Asp val Ser 
260 265 270 

His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly Val Glu 
275 280 285 

Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ala Thr 
290 295 300 

Tyr Arg Val Val Ser val Leu Thr Val Leu His Gin Asp Trp Leu Asn 
305 310 315 320 

Gly Lys Glu Tyr Lys Cys Ala val Ser Asn Lys Ala Leu Pro Ala Pro 
325 330 335 

lie Glu Ala Thr lie Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gln 
340 345 350 

Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val 
355 360 365 
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Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lie Ala Val 
370 375 380 

Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385 390 395 400 

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

Val Asp Lys Ser Arg Trp Gln Gln Gly Asn val Phe Ser Cys Ser val 
420 425 430 

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
435 440 445 

Ser Pro Gly Lys 
450 

<210> 12 
<211> 452 
<212> PRT 
<213> Arti fi ci al 

<220> 
<223> full length heavy chain sequence 

<400> 12 

Glu Val Gin Leu val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Asn Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Gly Ala lie Tyr Pro Gly Asn Gly Ala Thr Ser Tyr Asn Gln Lys Phe 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Val Asp Lys Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys 
85 90 95 

Ala Arg Val val Tyr Tyr Ser Ala Ser Tyr Trp Tyr Phe Asp Val Trp 
100 105 110 

Gly Gin Gly Thr Leu Val Thr val Ser Ser Ala Ser Thr Lys Gly Pro 
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115 120 125 

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

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

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

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

Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr lie Cys Asn val Asn 
195 200 205 

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

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225 230 235 240 

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
245 250 255 

Met lie Ser Arg Thr Pro Glu val Thr Cys val Val Val Asp Val Ser 
260 265 270 

His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr Val Asp Gly val Glu 
275 280 285 

val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ala Thr 
290 295 300 

Tyr Arg val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn 
305 310 315 320 

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Ala Ala Leu Pro Ala Pro 
32 5 330 335 

lie Ala Ala Thr lie Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin 
340 345 350 

val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val 
355 360 365 

Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp lie Ala Val 
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370 375 380 

Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385 390 395 400 

Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr ser Lys Leu Thr 
405 410 415 

val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser val 
420 425 430 

Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu 
435 440 445 

Ser Pro Gly Lys 
450 

<210> 13 
<211> 452 
<212> PRT 
<213> Arti fi ci al 

<220> 
<223> ful1 length heavy chain sequence 

<400> 13 

Glu Val Gin Leu val Glu Ser Glv Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Asn Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val 
35 40 45 

Gly Ala lie Tyr Pro Gly Asn Gly Ala Thr Ser Tyr Asn Gln Lys Phe 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Val Asp Lys Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

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

Ala Arg Val val Tyr Tyr ser Ala Ser Tyr Trp Tyr Phe Asp val Trp 
100 105 110 

Gly Gln Gly Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro 
115 120 125 
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Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 
130 135 140 

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

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

Ala val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr 
180 185 190 

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

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

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225 230 235 240 

Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
245 250 255 

Met lie Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser 
260 265 270 

His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr val Asp Gly val Glu 
275 280 285 

Val Hi s Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ala Thr 
290 295 300 

Tyr Arg Val Val Ser val Leu Thr Val Leu Hi s Gin Asp Trp Leu Asn 
305 310 315 320 

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Ala Ala Leu Pro Ala Pro 
325 330 335 

lie Ala Ala Thr lie Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
340 345 350 

Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val 
355 360 365 

Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lie Ala val 
370 375 380 
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Glu 
385 

Trp Glu Ser Asn Gly 
390 

Gl n Pro Glu Asn Asn 
395 

Tyr Lys Thr Thr Pro 
400 

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

Val Asp Lys Ser Arg Trp Gln Gln Gly Asn val Phe Ser Cys Ser val 
420 425 430 

Met His Glu 
435 

Ala Leu Hi s Trp His Tyr Thr 
440 

Gin Lys Ser 
445 

Leu Ser Leu 

Ser Pro Gly Lys 
450 

<210> 14 
<211> 452 
<212> PRT 
<213> Arti fi ci al 

<220> 
<223> ful1 1ength heavy chain 

<400> 14 

Glu Val Gln Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Asn Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val 
35 40 45 

Gly Ala 
50 

lie Tyr Pro Gly Asn 
55 

Gly Ala Thr Ser Tyr 
60 

Asn Gin Lys Phe 

Lys Gly Arg Phe Thr lie Ser Val Asp Lys Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr cys 
85 90 95 

Ala Arg val Val Tyr Tyr Ser Tyr Arg Tyr Trp Tyr Phe Asp Val Trp 
100 105 110 

Gly Gln Gly Thr Leu val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 
115 120 12 5 

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

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

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

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

Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr lie Cys Asn val Asn 
195 200 205 

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

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 
225 230 235 240 

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
245 250 255 

Met lie Ser Arg Thr Pro Glu Val Thr Cys val val val Asp val Ser 
260 265 270 

His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr Val Asp Gly val Glu 
275 280 285 

val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ala Thr 
290 295 300 

- T .,,1 tyr Arg va i 'v'a i ser vai Leu inr va i Leu HIS bin Asp i rp Leu Asn 
305 310 315 320 

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Ala Ala Leu Pro Ala Pro 
325 330 335 

lie Ala Ala Thr lie Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin 
340 345 350 

Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Glr. val 
355 360 365 

Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp lie Ala Val 
370 375 380 

Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
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385 390 395 400 

Pro val Leu Asp Ser Asp Gly ser Phe Phe Leu Tyr ser Lys Leu Thr 
405 410 415 

Val Asp Lys Ser Arg Trp Gin Gin Gly Asn val Phe ser Cys Ser val 
420 425 430 

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu 
435 440 445 

Ser Pro Gly Lys 
450 

<210> 15 
<211> 452 
<212> PRT 
<213> Arti fi ci al 

<220> 
<223> ful1 1ength heavy chai n 

<400> 15 

Glu val Gln Leu Val Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Asn Met His Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val 
35 40 45 

Gly Ala lie Tyr Pro Gly Asn Gly Asp Thr Ser Tyr Asn Gln Lys Phe 
50 55 60 

Lys Gly Arg Phe Thr lie Ser val Asp Lys Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gl n Met: Asn Ser Leu Arg Al a Gl u Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg val val Tyr Tyr Ser Asn Ser Tyr Trp Tyr Phe Asp Val Trp 
100 105 110 

Gly Gin Gly Thr 
115 

Leu val Thr val 
120 

Ser Ser Ala Ser Thr 
125 

Lys Gly Pro 

Ser val 
130 

Phe Pro Leu Ala Pro ser Ser Lys Ser Thr Ser Gly Gly Thr 
135 140 
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Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro val Thr 
14 5 150 155 160 

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

Ala val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser ser Val val Thr 
180 185 190 

Val Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr lie Cys Asn Val Asn 
195 200 205 

Hi s Lys Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser 
210 215 220 

Cys Asp Lys Thr Hi s Thr Cys Pro Pro Cys Pro Al a Pro Glu Leu Leu 
225 230 235 240 

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 
245 250 255 

Met lie Ser Arg Thr Pro Glu Val Thr Cys val val val Asp val ser 
260 265 270 

His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr val Asp Gly Val Glu 
275 280 285 

Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ala Thr 
290 295 300 

Tyr Arg val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn 
305 310 315 320 

Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Ala Ala Leu Pro Ala Pro 
325 330 335 

lie Ala Ala Thr lie Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln 
340 345 350 

Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val 
355 360 365 

Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lie Ala val 
370 375 380 

Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro 
385 390 395 400 
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Pro Val Leu Asp ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 
405 410 415 

Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser val 
420 425 430 

Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu 
435 440 445 

Ser Pro Gly Lys 
450 

<210> 16 
<211> 107 
<212> PRT 
<213> Arti fi ci al 

<220> 
<223> anti body 

<400> 16 

Asp lie Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly 
1 5 10 15 

Asp Arg val Thr lie Thr Cys Lys Ala Ser Gln Asp Val Ser lie Gly 
20 25 30 

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

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

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gln Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Tyr lie Tyr Pro Tyr 
85 90 95 

Thr Phe Gly Gln Gly Thr Lys Val Glu lie Lys 
100 105 

<210> 17 
<211> 119 
<212> PRT 
<213> Artificial 

<220> 
<223> antibody 

<400> 17 
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Glu Val Gln Leu val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Thr Asp Tyr 
20 25 30 

Thr Met Asp Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val 
35 40 45 

Ala Asp Val Asn Pro Asn Ser Gly Gly Ser lie Tyr Asn Gln Arg phe 
50 55 60 

Lys Gly Arg phe Thr Leu Ser Val Asp Arg Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

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

Ala Arg Asn Leu Gly Pro Ser Phe Tyr Phe Asp Tyr Trp Gly Gln Gly 
100 105 110 

Thr Leu Val Thr Val Ser Ser 
115 

<210> 18 
<211> 107 
<212> PRT 
<213> Arti fi ci al 

<220> 
<223> light chain 

<400> 18 

Asp lie Gln Met Thr Gln Ser Pro Ser ser Leu Ser Al a Ser Val Gly 
1 5 10 15 

Asp Arg val Thr lie Thr Cys Arg Ala Ser Gin Asp val Asn Thr Ala 
20 25 30 

val Ala Trp Tyr Gln Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 
35 40 45 

Tyr Ser Ala ser Phe Leu Tyr Ser Gly val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro Pro 
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85 90 95 

Thr Phe Gly Gin Gly Thr Lys val Glu lie Lys 
100 105 

<210> 19 
<211> 120 
<212> PRT 
<213> Artificial 

<220> 
<223> heavy chai n 

<400> 19 

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn lie Lys Asp Thr 
20 25 30 

Tyr lie Hi s Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val 
35 40 45 

Ala Arg lie Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr Ala Asp Ser val 
50 55 60 

Lys 
65 

Gly Arg Phe Thr lie 
70 

Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr 
75 80 

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

Ser Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gln 
100 105 110 

Gly Thr Leu Val Thr val Ser Ser 
115 120 

<210> 20 
<211> 108 
<212> PRT 
<213> arti fi ci al 

<220> 
<223> anti body 

<400> 20 

Asp lie Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly 
1 5 10 15 

Asp Arg val lie lie ser Cys Ser Ala Ser Gln Asp lie Ser Asn Tyr 
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20 25 30 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys val Leu lie 
35 40 45 

Tyr Phe Thr Ser Ser Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr lie Ser Asn Leu Glu Pro 
65 70 75 80 

Glu Asp lie Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Thr Val Pro Trp 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg 
100 105 

<210> 21 
<211> 123 
<212> PRT 
<213> artificial 

<220> 
<223> anti body 

<400> 21 

Glu lie Gin Leu val Gln Ser Gly Pro Glu Leu Lys Gin Pro Gly Glu 
15 10 15 

Thr Val Arg lie Ser Cys Lys Ala ser Gly Tyr Thr Phe Thr Asn Tyr 
20 25 30 

Gly Met Asn Trp val Lys Gln Ala Pro Gly Lys Gly Leu Lys Trp Met 
35 40 45 

Gly Trp lie Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Ala Asp Phe 
50 55 60 

Lys Arg Arg Phe Thr Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Tyr 
65 70 75 80 

Leu Gln lie Ser Asn Leu Lys Asn Asp Asp Thr Ala Thr Tyr Phe Cys 
85 90 95 

Ala Lys Tyr Pro His Tyr Tyr Gly Ser Ser His Trp Tyr Phe Asp val 
100 105 110 

Trp Gly Ala Gly Thr Thr val Thr val Ser Ser 
115 120 
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<210> 22 
<211> 108 
<212> PRT 
<213> Artificial 

<220> 
<223> antibody 

<400> 22 

Asp lie Gin Met Thr Gin ser Pro Ser ser Leu Ser Ala Ser val Gly 
15 10 15 

Asp Arg val Thr 
20 

lie Thr Cys Ser Ala 
25 

Ser Gln Asp lie Ser Asn 
30 

Tyr 

Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys val Leu lie 
35 40 45 

Tyr Phe Thr Ser Ser Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gln Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gin Tyr Ser Thr Val Pro Trp 
85 90 95 

Thr Phe Gly Gln Gly Thr Lys val Glu lie Lys Arg 
100 105 

<210> 23 
<211> 123 
<212> PRT 
<213> Artificial 

<220> 
<223> anti body 

<400> 23 

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 
20 25 30 

Gly Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

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

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

Ala Lys Tyr Pro His Tyr Tyr Gly Ser Ser His Trp Tyr Phe Asp Val 
100 105 110 

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210> 24 
<211> 108 
<212> PRT 
<213> Arti fi ci al 

<220> 
<223> anti body 

<400> 24 

Asp lie Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1 5 10 15 

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

Leu Asn Trp Tyr Gln Gin Lys Pro Gly Lys Ala Pro Lys Val Leu lie 
35 40 45 

Tyr Phe Thr Ser Ser Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gln Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Ser Thr Val Pro Trp 
85 90 95 

Thr Phe Gly Gln Gly Thr Lys Val Glu lie Lys Arg 
100 105 

<210> 25 
<211> 123 
<212> PRT 
<213> Artificial 

<220> 
<223> antibody 

<400> 25 
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Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Asp Phe Thr Hi s Tyr 
20 25 30 

Gly Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val 
35 40 45 

Gly Trp lie Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Ala Asp Phe 
50 55 60 

Lys Arg Arg Phe Thr Phe Ser Leu Asp Thr Ser Lys Ser Thr Ala Tyr 
65 70 75 80 

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

Al a Lys Tyr Pro Tyr Tyr Tyr Gly Thr Ser Hi s Trp Tyr Phe Asp Val 
100 105 110 

Trp Gly Gln Gly Thr Leu val Thr val ser ser 
115 120 

<210> 26 
<211> 108 
<212> PRT 
<213> Arti fi ci al 

<220> 
<22 3> anti body 

<400> 26 

Asp lie Gln Met Thr Gin Ser Pro Ser Ser Leu Ser Al a Ser val Gl y 
1 5 10 15 

Asp Arg val Thr lie Thr Cys Arg Ala Ser Lys Thr lie Ser Lys Tyr 
20 25 30 

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 
35 40 45 

Tyr Ser Gly Ser Thr Leu Gln Ser Gly val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gln Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gin His Asn Glu Tyr Pro Leu 
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85 90 95 

Thr Phe Gly Gin Gly Thr Lys val Glu lie Lys Arg 
100 105 

<210> 27 
<211> 121 
<212> PRT 
<213> Arti fi ci al 

<220> 
<223> anti body 

<400> 27 

Glu Val Gln Leu val Glu Ser Gly Gly Gly Leu val Gin Pro Gly Gly 
1 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Ser Phe Thr Gly His 
20 25 30 

Trp Met Asn Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val 
35 40 45 

Gly Met 
50 

lie Hi s Pro Ser Asp 
55 

Ser Glu Thr Arg Tyr Asn 
60 

Gln Lys Phe 

Lys Asp Arg Phe Thr lie Ser val Asp Lys Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys 
85 90 95 

Ala Arg Gly lie Tyr Phe Tyr Gly Thr Thr Tyr Phe Asp Tyr Trp Gly 
100 105 110 

Gln Gly Thr Leu Val Thr Val Ser Ser 
115 120 

<210> 28 
<211> 214 
<212> PRT 
<213> Arti fi ci al 

<220> 
<223> anti body 

<400> 28 

Asp lie Gin Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly 
1 5 10 15 

Asp Arg val Thr lie Thr cys Arg Ala Ser Lys Thr lie Ser Lys Tyr 
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20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 
35 40 45 

Tyr Ser Gly Ser Thr Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Hi s Asn Glu Tyr Pro Leu 
85 90 95 

Thr Phe Gly Gln Gly Thr Lys Val Glu lie Lys Arg Thr Val Ala Ala 
100 105 110 

Pro Ser Val Phe lie Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly 
115 120 125 

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

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

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

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

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

Phe Asn Arg Gly Glu Cys 
210 

<210> 29 
<211> 451 
<212> PRT 
<213> Arti fi ci al 

<220> 
<22 3> anti body 

<400> 29 

Glu val Gln Leu val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 
1 5 10 15 
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Ser Phe Thr Gly His 
20 25 30 

Trp Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val 
35 40 45 

Gly Met lie His Pro Ser Asp Ser Glu Thr Arg Tyr Asn Gin Lys Phe 
50 55 60 

Lys Asp Arg phe Thr lie Ser val Asp Lys ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys 
85 90 95 

Ala Arg Gly lie Tyr Phe Tyr Gly Thr Thr Tyr Phe Asp Tyr Trp Gly 
100 105 110 

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

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

Ala Leu Gly cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val 
145 150 155 160 

Ser Trp Asn ser Gly Ala Leu Thr Ser Gly Val Hi s Thr Phe Pro Ala 
165 170 175 

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

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

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

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly 
225 230 235 240 

Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met 
245 250 255 

lie Ser Arg Thr Pro Glu Val Thr Cys Val val val Asp Val Ser His 
260 265 270 
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Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val 
275 280 285 

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr 
290 295 300 

Arg Val Val Ser val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly 
305 310 315 320 

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lie 
325 330 335 

Glu Lys Thr lie Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val 
340 345 350 

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser 
355 360 365 

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lie Ala Val Glu 
370 375 380 

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro 
385 390 395 400 

val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val 
405 410 415 

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser val Met 
420 425 430 

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser 
435 440 445 

Pro Gly Lys 
450 

<210> 30 
<211> 384 
<212> DNA 
<213> E. coli Thioredoxi n TrxA 

<400> 30 
atgttacacc aacaacgaaa ccaacacgcc aggcttattc ctgtggagtt atatatgagc 60 

gataaaatta ttcacctgac tgacgacagt tttgacacgg atgtactcaa agcggacggg 120 

gcgatcctcg tcgatttctg ggcagagtgg tgcggtccgt gcaaaatgat cgccccgatt 180 

ctggatgaaa tcgctgacga atatcagggc aaactgaccg ttgcaaaact gaacatcgat 240 

caaaaccctg gcactgcgcc gaaatatggc atccgtggta tcccgactct gctgctgttc 300 
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aaaaacggtg aagtggcggc aaccaaagtg ggtgcactgt ctaaaggtca gttgaaagag 360 

ttcctcgacg ctaacctggc gtaa 384 

<210> 31 
<211> 966 
<212> DNA 
<213> E. coli thioredoxin reductase TrxB 

<400> 31 
atgggcacga ccaaacacag taaactgctt atcctgggtt caggcccggc gggatacacc 60 

gctgctgtct acgcggcgcg cgccaacctg caacctgtgc tgattaccgg catggaaaaa 120 

ggcggccaac tgaccaccac cacggaagtg gaaaactggc ctggcgatcc aaacgatctg 180 

accggtccgt tattaatgga gcgcatgcac gaacatgcca ccaagtttga aactgagatc 240 

atttttgatc atatcaacaa ggtggatctg caaaaccgtc cgttccgtct gaatggcgat 300 

aacggcgaat acacttgcga cgcgctgatt attgccaccg gagcttctgc acgctatctc 360 

ggcctgccct ctgaagaagc ctttaaaggc cgtggggttt ctgcttgtgc aacctgcgac 420 

ggtttcttct atcgcaacca gaaagttgcg gtcatcggcg gcggcaatac cgcggttgaa 480 

gaggcgttgt atctgtctaa catcgcttcg gaagtgcatc tgattcaccg ccgtgacggt. 540 

ttccgcgcgg aaaaaatcct cattaagcgc ctgatggata aagtggagaa cggcaacatc 600 

attctgcaca ccaaccgtac gctggaagaa gtgaccggcg atcaaatggg tgtcactggc 660 

gttcgtctgc gcgatacgca aaacagcgat aacatcgagt cactcgacgt tgccggtctg 720 

tttgttgcta tcggtcacag cccgaatact gcgattttcg aagggcagct ggaactggaa 780 

aacggctaca tcaaagtaca gtcgggtatt catggtaatg ccacccagac cagcattcct 840 

ggcgtctttg ccgcaggcga cgtgatggat cacatttatc gccaggccat tacttcggcc 900 

ggtacaggct gcatggcagc acttgatgcg gaacgctacc tcgatggttt agctgacgca 960 

aaataa 966 

<210> 32 
<211> 318 
<212> DNA 
<213> mus musculus 

<400> 32 
atggtgaagc tgatcgagag caaggaagct tttcaggagg ccctggccgc cgcgggagac 60 

aagcttgtcg tggtggactt ctctgctacg tggtgtggac cttgcaaaat gatcaagccc 120 

ttcttccatt ccctctgtga caagtattcc aatgtggtgt tccttgaagt ggatgtggat 180 

gactgccagg atgttgctgc agactgtgaa gtcaaatgca tgccgacctt ccagttttat 240 

aaaaagggtc aaaaggtggg ggagttctcc ggtgctaaca aggaaaagct tgaagcctct 300 

attactgaat atgcctaa 
Rage 33 
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<210> 33 
<211> 501 
<212> DNA 
<213> mus musculus 

<400> 33 
atggctcagc ggctcctcct ggggaggttc ctgacctcag tcatctccag gaagcctcct 60 

cagggtgtgt gggcttccct cacctctaag accctgcaga cccctcagta caatgctggt 120 

ggtctaacag taatgcccag cccagcccgg acagtacaca ccaccagagt ctgtttgacg 180 

acctttaacg tccaggatgg acctgacttt caagacagag ttgtcaacag tgagacacca 240 

gttgttgtgg actttcatgc acagtggtgt ggcccctgca agatcctagg accgcggcta 300 

gagaagatgg tcgccaagca gcacgggaag gtggtcatgg ccaaagtgga cattgacgat 360 

cacacagacc ttgccattga atatgaggtg tcagctgtgc ctaccgtgct agccatcaag 420 

aacggggacg tggtggacaa gtttgtgggg atcaaggacg aggaccagct agaagccttc 480 

ctgaagaagc tgattggctg a 501 

<210> 34 
<211> 1494 
<212> DNA 
<213> mus musculus 

<400> 34 
atgaatggct ccaaagatcc ccctgggtcc tatgacttcg acctgatcat cattggagga 60 

ggctcaggag gactggcagc agctaaggag gcagccaaat ttgacaagaa agtgctggtc 120 

ttggattttg tcacaccgac tcctcttggg accagatggg gtctcggagg aacgtgtgtg 180 

aatgtgggtt gcatacctaa gaagctgatg caccaggcag ctttgctcgg acaagctctg 240 

aaagactcgc gcaactatgg ctggaaagtc gaagacacag tgaagcatga ctgggagaaa 300 

atgacggaat ctgtgcagag tcacatcggc tcgctgaact ggggctaccg cgtagctctc 360 

cgggagaaaa aggtcgtcta tgagaatgct tacgggaggt tcattggtcc tcacaggatt 420 

gtggcgacaa ataacaaagg taaagaaaaa atctattcag cagagcggtt cctcatcgcc 480 

acaggtgaga ggccccgcta cctgggcatc cctggagaca aagagtactg catcagcagt 540 

gatgatcttt tctccttgcc ttactgcccg gggaagaccc tagtagttgg tgcatcctat 600 

gtcgccttgg aatgtgcagg atttctggct ggtatcggct tagacgtcac tgtaatggtg 660 

cggtccattc tccttagagg atttgaccaa gacatggcca acaaaatcgg tgaacacatg 720 

gaagaacatg gtatcaagtt tataaggcag ttcgtcccaa cgaaaattga acagatcgaa 780 

gcaggaacac caggccgact cagggtgact gctcaatcca caaacagcga ggagaccata 840 

gagggcgaat ttaacacagt gttgctggcg gtaggaagag attcttgtac gagaactatt 900 

ggcttagaga ccgtgggcgt gaagataaac gaaaaaaccg 
Page 34 

gaaagatacc cgtcacggat 960 



Sequence Listing WO2009009523 

gaagagcaga ccaatgtgcc ttacatctac gccatcggtg acatcctgga ggggaagcta 1020 

gagctgactc ccgtagccat ccaggcgggg agattgctgg ctcagaggct gtatggaggc 1080 

tccaatgtca aatgtgacta tgacaatgtc ccaacgactg tatttactcc tttggaatat 1140 

ggctgttgtg gcctctctga agaaaaagcc gtagagaaat ttggggaaga aaatattgaa 1200 

gtttaccata gtttcttttg gccattggaa tggacagtcc catcccggga taacaacaaa 1260 

tgttatgcaa aaataatctg caaccttaaa gacgatgaac gtgtcgtggg cttccacgtg 1320 

ctgggtccaa acgctggaga ggtgacgcag ggctttgcgg ctgcgctcaa gtgtgggctg 1380 

actaagcagc agctggacag caccatcggc atccacccgg tctgtgcaga gatattcaca 1440 

acgttgtcag tgacgaagcg ctctggggga gacatcctcc agtctggctg ctga 1494 

<210> 35 
<211> 1578 
<212> DNA 
<213> mus musculus 

<400> 35 
atggcggcga tggtggcggc gatggtggcg gcgctgcgtg gacccagcag gcgcttccgg 60 

ccgcggacac gggctctgac acgcgggaca aggggcgcgg cgagtgcagc gggagggcag 120 

cagagctttg atctcttggt gatcggtggg ggatccggtg gcctagcttg tgccaaggaa 180 

gctgctcagc tgggaaagaa ggtggctgtg gctgactatg tggaaccttc tccccgaggc 240 

accaagtggg gccttggtgg cacctgtgtc aacgtgggtt gcatacccaa gaagctgatg 300 

catcaggctg cactgctggg gggcatgatc agagatgctc accactatgg ctgggaggtg 360 

gcccagcctg tccaacacaa ctggaagaca atggcagaag ccgtgcaaaa ccatgtgaaa 420 

tccttgaact ggggtcatcg cgtccaactg caggacagga aagtcaagta ctttaacatc 480 

aaagccagct ttgtggatga gcacacagtt cgcggtgtgg acaaaggcgg gaaggcgact 540 

ctgctttcag ct.gagcacat tgtcattgct acaggaggac ggccaaggta ccccacacaa 600 

gtcaaaggag ccctggaata tggaatcaca agtgacgaca tcttctggct gaaggagtcc 660 

cctgggaaaa cgttggtggt tggagccagc tatgtggccc tagagtgtgc tggcttcctc 720 

actggaattg gactggatac cactgtcatg atgcgcagca tccctctccg aggctttgac 780 

cagcaaatgt catctttggt cacagagcac atggagtctc atggcaccca gttcctgaaa 840 

ggctgtgtcc cxtcccacat caaaaaactc ccaactaacc agctgcaggt cacttgggag 900 

gatcatgctt ctggcaagga agacacaggc acctttgaca ctgtcctgtg ggccataggg 960 

cgagttccag aaaccaggac tttgaatctg gagaaggctg gcatcagtac caaccctaag 1020 

aatcagaaga ttattgtgga tgcccaggag gctacctctg ttccccacat ctatgccatt 1080 

ggagatgttg ctgaggggcg gcctgagctg acgcccacag ctatcaaggc aggaaagctt 1140 
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ctggctcagc ggctctttgg gaaatcctca accttaatgg attacagcaa tgttcccaca 1200 

actgtcttta caccactgga gtatggctgt gtggggctgt ctgaggagga ggctgtggct 1260 

ctccatggcc aggagcatgt agaggtttac catgcatatt ataagcccct agagttcacg 1320 

gtggcggata gggatgcatc acagtgctac ataaagatgg tatgcatgag ggagccccca 1380 

caactggtgc tgggcctgca cttccttggc cccaacgctg gagaagtcac ccaaggattt 1440 

gctcttggga tcaagtgtgg ggcttcatat gcacaggtga tgcagacagt agggatccat 1500 

cccacctgct ctgaggaggt ggtcaagctg cacatctcca agcgctccgg cctggagcct 1560 

actgtgactg gttgctga 1578 
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