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<210> 1

<211> 184

<212> PRT

<213> Homo sapiens

<400> 1

Met Ser Arg Thr Ala Tyr Thr Val Gly Ala Leu Leu Leu Leu Leu Gly
1 5 10 15

Thr Leu Leu Pro Ala Ala Glu Gly Lys Lys Lys Gly Ser GIln Gly Ala
20 25 30

Ile Pro Pro Pro Asp Lys Ala GIn His Asn Asp Ser Glu Gln Thr GIn
35 40 45

Ser Pro Gln Gln Pro Gly Ser Arg Asn Arg Gly Arg Gly Gln Gly Arg
50 55 60

Gly Thr Ala Met Pro Gly Glu Glu Val Leu Glu Ser Ser Gln Glu Ala
65 70 75 80

Leu His Val Thr Glu Arg Lys Tyr Leu Lys Arg Asp Trp Cys Lys Thr
85 90 95

Gln Pro Leu Lys Gln Thr Ile His Glu Glu Gly Cys Asn Ser Arg Thr
100 105 110



Ile Ile Asn Arg Phe Cys Tyr Gly Gln Cys Asn Ser Phe Tyr Ile Pro

11

5 120 125

Arg His Ile Arg Lys Glu Glu Gly Ser Phe GlIn Ser Cys Ser Phe Cys

130

135 140

Lys Pro Lys Lys Phe Thr Thr Met Met Val Thr Leu Asn Cys Pro Glu

145

150 155 160

Leu GlIn Pro Pro Thr Lys Lys Lys Arg Val Thr Arg Val Lys GIn Cys

165 170 175

Arg Cys Ile Ser Ile Asp Leu Asp

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

<220>
<223>
tag

<400>

180

2

139

PRT

Artificial Sequence

Human truncated Gremlin-1 used in crystallography with N-terminal

2

Met Gly Ser Ser His His His His His His Ser Ser Gly Glu Asn Leu

1

5 10 15

Tyr Phe Gln Gly Ser Ala Met Pro Gly Glu Glu Val Leu Glu Ser Ser

20 25 30

Gln Glu Ala Leu His Val Thr Glu Arg Lys Tyr Leu Lys Arg Asp Trp

35

40 45

Cys Lys Thr Gln Pro Leu Lys Gln Thr Ile His Glu Glu Gly Cys Asn

50

55 60

Ser Arg Thr Ile Ile Asn Arg Phe Cys Tyr Gly Gln Cys Asn Ser Phe

65

Tyr Ile

70 75 80

Pro Arg His Ile Arg Lys Glu Glu Gly Ser Phe Gln Ser Cys
85 90 95



Ser Phe Cys Lys Pro Lys Lys Phe Thr Thr Met Met Val Thr Leu Asn
100 105 110

Cys Pro Glu Leu GIn Pro Pro Thr Lys Lys Lys Arg Val Thr Arg Val
115 120 125

Lys Gln Cys Arg Cys Ile Ser Ile Asp Leu Asp
130 135

<210> 3

<211> 10

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Ab7326 HCDR1 combined Kabat & Chothia

<400> 3

Gly Tyr Thr Phe Thr Asp Tyr Tyr Met His
1 5 10

<210> 4

<211> 5

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Ab7326 HCDRI Kabat

<400> 4
Asp Tyr Tyr Met His
1 5

<210> 5

<211> 17

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Ab7326 HCDR2 Kabat

<400> 5
Leu Val Asp Pro Glu Asp Gly Glu Thr Ile Tyr Ala Glu Lys Phe Gln
1 5 10 15

Gly



<210> 6

<211> 15

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Ab7326 HCDR3 Kabat

<400> 6

Asp Ala Arg Gly Ser Gly Ser Tyr Tyr Pro Asn His Phe Asp Tyr
1 5 10 15

<210> 7

<211> 17

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Ab7326 LCDRI1 Kabat

<400> 7

Lys Ser Ser Gln Ser Val Leu Tyr Ser Ser Asn Asn Lys Asn Tyr Leu
1 5 10 15

Ala

<210> 8

<211> 7

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Ab7326 LCDR2 Kabat

<400> 8
Trp Ala Ser Thr Arg Glu Ser
1 5

<210> 9

<211> 8

<212> PRT

<213> Aurtificial Sequence

<220>



<223> Ab7326 LCDR3 Kabat
<400> 9

GIn Gln Tyr Tyr Asp Thr Pro Thr
1 5

<210> 10

<211> 124

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Ab7326 Heavy chain variable region variant 1

<400> 10

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

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

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

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

GIn Gly Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Asp Thr Ala Tyr
65 70 75 80

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

Ala Thr Asp Ala Arg Gly Ser Gly Ser Tyr Tyr Pro Asn His Phe Asp
100 105 110

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

<210> 11

<211> 112

<212> PRT

<213> Aurtificial Sequence



<220>
<223> Ab7326 Light chain variable region variant 1

<400> 11

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

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

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

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

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

Ile Asn Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Phe Cys Gln Gln
85 90 95

Tyr Tyr Asp Thr Pro Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105 110

<210> 12

<211> 124

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Ab7326 Heavy chain variable region variant 2

<400> 12
Gln Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

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



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

GIn Gly Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Asp Thr Ala Tyr
65 70 75 80

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

Ala Thr Asp Ala Arg Gly Ser Gly Ser Tyr Tyr Pro Asn His Phe Asp
100 105 110

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

<210> 13

<211> 112

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Ab7326 Light chain variable region variant 2

<400> 13
Asp Ile Val Met Thr GIn Thr Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

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

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

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

Ile Asn Ser Leu GIn Ala Glu Asp Val Ala Val Tyr Phe Cys GIn GIn
85 90 95

Tyr Tyr Asp Thr Pro Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys



100 105 110

<210> 14

<211> 448

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Mouse full length IgG1 heavy chain variant 1

<400> 14
Gln Val GIn Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

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

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

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

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

Ala Thr Asp Ala Arg Gly Ser Gly Ser Tyr Tyr Pro Asn His Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Lys Thr Thr
115 120 125

Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala GIn Thr Asn
130 135 140

Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe Pro Glu Pro
145 150 155 160

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



Phe Pro Ala Val Leu GIn Ser Asp Leu Tyr Thr Leu Ser Ser Ser Val
180 185 190

Thr Val Pro Ser Ser Thr Trp Pro Ser Glu Thr Val Thr Cys Asn Val
195 200 205

Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys Ile Val Pro Arg
210 215 220

Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr Val Pro Glu Val Ser Ser
225 230 235 240

Val Phe Ile Phe Pro Pro Lys Pro Lys Asp Val Leu Thr Ile Thr Leu
245 250 255

Thr Pro Lys Val Thr Cys Val Val Val Asp Ile Ser Lys Asp Asp Pro
260 265 270

Glu Val Gln Phe Ser Trp Phe Val Asp Asp Val Glu Val His Thr Ala
275 280 285

GIn Thr Gln Pro Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg Ser Val
290 295 300

Ser Glu Leu Pro Ile Met His Gln Asp Trp Leu Asn Gly Lys Glu Phe
305 310 315 320

Lys Cys Arg Val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile Ser Lys Thr Lys Gly Arg Pro Lys Ala Pro Gln Val Tyr Thr Ile
340 345 350

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

Met Ile Thr Asp Phe Phe Pro Glu Asp Ile Thr Val Glu Trp Gln Trp
370 375 380

Asn Gly Gln Pro Ala Glu Asn Tyr Lys Asn Thr Gln Pro Ile Met Asp



385 390 395 400

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

Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly
420 425 430

Leu His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys
435 440 445

<210> 15

<211> 219

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Mouse full length IgG1 light chain variant 1

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

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

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

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

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

Ile Asn Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Phe Cys Gln Gln
85 90 95

Tyr Tyr Asp Thr Pro Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105 110

Arg Thr Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu
115 120 125



Gln Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe
130 135 140

Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg
145 150 155 160

GIn Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser
165 170 175

Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu
180 185 190

Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser
195 200 205

Pro Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
210 215

<210> 16

<211> 454

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Human full length IgG1 heavy chain variant 2

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

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

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

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

GIn Gly Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Asp Thr Ala Tyr
65 70 75 80



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

Ala Thr Asp Ala Arg Gly Ser Gly Ser Tyr Tyr Pro Asn His Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
115 120 125

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

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

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

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

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

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

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

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

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
260 265 270

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

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



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

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

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

Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn
355 360 365

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
370 375 380

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

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

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

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

Ser Leu Ser Pro Gly Lys
450

<210> 17

<211> 219

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Human full length IgG1 light chain variant 2

<400> 17

Asp Ile Val Met Thr GIn Thr Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15



Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

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

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

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

Ile Asn Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Phe Cys Gln Gln
85 90 95

Tyr Tyr Asp Thr Pro Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105 110

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
115 120 125

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
145 150 155 160

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
165 170 175

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

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

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 18
<211> 227



<212> PRT
<213> Aurtificial Sequence

<220>
<223> Fab heavy chain variant 1

<400> 18
Gln Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

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

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

GIn Gly Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Asp Thr Ala Tyr
65 70 75 80

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

Ala Thr Asp Ala Arg Gly Ser Gly Ser Tyr Tyr Pro Asn His Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
115 120 125

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

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

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

Phe Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
180 185 190



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

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

Lys Ser Cys
225

<210> 19

<211> 219

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Fab light chain variant 1

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

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly GIn
35 40 45

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

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

Ile Asn Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Phe Cys Gln Gln
85 90 95

Tyr Tyr Asp Thr Pro Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105 110

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
115 120 125



Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
145 150 155 160

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu GIn Asp Ser Lys Asp Ser
165 170 175

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

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

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 20

<211> 118

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Human truncated Gremlin-1 used in crystallography without
N-terminal tag

<400> 20
Ala Met Pro Gly Glu Glu Val Leu Glu Ser Ser Gln Glu Ala Leu His
1 5 10 15

Val Thr Glu Arg Lys Tyr Leu Lys Arg Asp Trp Cys Lys Thr Gln Pro
20 25 30

Leu Lys Gln Thr Ile His Glu Glu Gly Cys Asn Ser Arg Thr Ile Ile
35 40 45

Asn Arg Phe Cys Tyr Gly Gln Cys Asn Ser Phe Tyr Ile Pro Arg His
50 55 60

Ile Arg Lys Glu Glu Gly Ser Phe GIn Ser Cys Ser Phe Cys Lys Pro
65 70 75 80



Lys Lys Phe Thr Thr Met Met Val Thr Leu Asn Cys Pro Glu Leu GIn
85 90 95

Pro Pro Thr Lys Lys Lys Arg Val Thr Arg Val Lys GIln Cys Arg Cys
100 105 110

Ile Ser Ile Asp Leu Asp
115

<210> 21

<211> 160

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Mature Gremlin-1 sequence of SEQ ID NO: 1 lacking the signal
peptide of amino acids 1-21

<400> 21
Lys Lys Lys Gly Ser Gln Gly Ala Ile Pro Pro Pro Asp Lys Ala Gln
1 5 10 15

His Asn Asp Ser Glu Gln Thr Gln Ser Pro Gln Gln Pro Gly Ser Arg
20 25 30

Asn Arg Gly Arg Gly Gln Gly Arg Gly Thr Ala Met Pro Gly Glu Glu
35 40 45

Val Leu Glu Ser Ser Gln Glu Ala Leu His Val Thr Glu Arg Lys Tyr
50 55 60

Leu Lys Arg Asp Trp Cys Lys Thr Gln Pro Leu Lys Gln Thr Ile His
65 70 75 80

Glu Glu Gly Cys Asn Ser Arg Thr Ile Ile Asn Arg Phe Cys Tyr Gly
85 90 95

Gln Cys Asn Ser Phe Tyr Ile Pro Arg His Ile Arg Lys Glu Glu Gly
100 105 110

Ser Phe Gln Ser Cys Ser Phe Cys Lys Pro Lys Lys Phe Thr Thr Met
115 120 125



Met Val Thr Leu Asn Cys Pro Glu Leu GIn Pro Pro Thr Lys Lys Lys
130 135 140

Arg Val Thr Arg Val Lys GIn Cys Arg Cys Ile Ser Ile Asp Leu Asp
145 150 155 160

<210> 22

<211> 451

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Human IgG4P heavy chain variant 1

<400> 22
Gln Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

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

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

GIn Gly Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Asp Thr Ala Tyr
65 70 75 80

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

Ala Thr Asp Ala Arg Gly Ser Gly Ser Tyr Tyr Pro Asn His Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
115 120 125

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

Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro



145 150 155 160

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

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

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

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

Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe 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

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln
260 265 270

Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val
275 280 285

His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIln Phe 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 Gly Leu Pro Ser Ser Ile
325 330 335

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

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



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

Trp Glu Ser Asn Gly GIn 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 Arg Leu Thr Val
405 410 415

Asp Lys Ser Arg Trp Gln Glu 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

Leu Gly Lys
450

<210> 23

<211> 219

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Human IgG4P light chain variant 1

<400> 23
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

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

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

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

Ile Asn Ser Leu GIn Ala Glu Asp Val Ala Val Tyr Phe Cys Gln GIn



85 90 95

Tyr Tyr Asp Thr Pro Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105 110

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
115 120 125

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
145 150 155 160

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
165 170 175

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

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

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 24

<211> 1362

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Human IgG1 heavy chain DNA variant 1

<400> 24
caagtgcaac tggtggaatc cggggecgaa gtgaaaaagc ccggagecac tgtgaagatc

tcttgcaaag tgtecggeta caccttcace gactattaca tgeactgggt ccagcaggeca 120

cctgggaagg gecttgagtg gatgggtctg gtegatcecg aggacggega aactatctac
gccgagaagt tccagggteg cgtcaccatc accgecgaca cttccaccga caccgegtac
atggagctgt ccagcttgag gtccgaggac acagecgtgt actactgege cacggatgcet

cggggaageg geagctacta cccgaaccac ttcgactact ggggacaggg cactctegtg

60

180

240

300

360



actgtctcga gegcttctac aaagggeccc tecgtgttee cgetegetee atcatcgaag 420
tctaccageg gaggeactgce ggetcteggt tgectegtga aggactactt cccggageeg 480
gtgaccgtgt cgtggaacag cggagecctg accagegggg tgeacacctt tccggeegte 540
ttgcagtcaa geggecttta ctecctgtea tcagtggtga ctgteecgte cagetcattg 600
ggaacccaaa cctacatctg caatgtgaat cacaaaccta gcaacaccaa ggttgacaag 660
aaagtcgage ccaaatcgtg tgacaagact cacacttgtc cgeegtgece ggeacecgaa 720
ctgetgggag gtcccagegt ctttctgtte cctccaaage cgaaagacac getgatgatc 780
tcccgeacce cggaggteac ttgegtggte gtggacgtgt cacatgagga cccagaggtg 840
aagttcaatt ggtacgtgga tggcgtcgaa gtccacaatg ccaaaactaa gcccagagaa 900
gaacagtaca attcgaccta ccgegtegtg tcegtgetca cggtgttgea tcaggattgg 960
ctgaacggga aggaatacaa gtgcaaagtg tccaacaagg cgetgecgge accgatcgag 1020
aaaactatct ccaaagcgaa gggacagcect agggaaccte aagtctacac getgeccacca 1080
tcacgggatg aactgactaa gaatcaagtc tcactgactt gtctggtgaa ggggttttac 1140
cctagcgaca ttgeegtgga gtgggaatce aacggecage cagagaacaa ctacaagact 1200
acccctccag tgetcgacte ggatggateg ttcttecttt actcgaaget caccgtggat 1260
aagtcceggt ggcagcaggg aaacgtgttc tcetgetegg tgatgeatga agecctccat 1320
aaccactata cccaaaagtc getgtcectg tcgecgggaa ag 1362

<210> 25

<211> 657

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Human IgG1 light chain DNA variant 1

<400> 25
gacattgtga tgacccagtc ccccgattcg cttgeggtgt cectgggaga acgggecace 60

attaactgca agagctcaca gtcegtectg tattcatcga acaacaagaa ttacctcgca 120
tggtatcagc agaagectgg acagecteee aagetgetea tetactggge tagcaccege 180
gaatccgggg tgecggatag attctecgga tcgggttcgg geactgactt cactctgact 240

atcaactcac tgcaagccga ggatgtegeg gtgtacttct gtcageagta ctacgacacc 300



ccgacctttg gacaaggcac cagactggag attaagcgta cggtggecge tecctecgtg 360
ttcatcttcc caccctecga cgageagetg aagtceggea cegecteegt cgtgtgectg 420
ctgaacaact tctacccecg cgaggecaag gtgeagtgga aggtggacaa cgecctgcag 480
tccggcaact cccaggaate cgtcaccgag caggactcca aggacageac ctactcectg 540
tcetccaccec tgacectgte caaggecgac tacgagaage acaaggtgta cgectgegaa 600
gtgacccacc agggectgtc cagececgtg accaagtect tcaaccgggg cgagtge 657
<210> 26

<211> 1353

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Human IgG4P heavy chain DNA variant 1

<400> 26
caagtgcaac tggtggaatc cggggecgaa gtgaaaaage ccggagecac tgtgaagatc 60

tcttgcaaag tgtecggeta caccttcace gactattaca tgeactgggt ccagcaggeca 120
cctgggaagg gecttgagtg gatgggtctg gtcgatcccg aggacggega aactatctac 180
gccgagaagt tccagggteg cgtcaccatc accgecgaca cttccaccga caccgegtac 240
atggagctgt ccagcttgag gtccgaggac acageegtgt actactgege cacggatget 300
cggggaageg geagctacta cccgaaccac ttcgactact ggggacaggg cactctegtg 360
actgtctcga gegcttctac aaagggeccc teegtgttee ctetggeece ttgetccegg 420
tccacctecg agtctaccge cgetctggge tgectggtea aggactactt ccccgageee 480
gtgacagtgt cctggaactc tggegeectg acctecggeg tgeacacctt cectgeecgtg 540
ctgcagtcct ccggectgta ctecctgtee teegtegtga cegtgeecte ctecagectg 600
ggcaccaaga cctacacctg taacgtggac cacaagccct ccaacaccaa ggtggacaag 660
cgggtggaat ctaagtacgg ccctccctge cceeectgec ctgeeectga atttetggge 720
ggacctteeg tgttcetgtt ccccccaaag cccaaggaca cectgatgat ctcecggace 780
cccgaagtga cctgegtggt ggtggacgtg tcccaggaag atcccgaggt ccagttcaat 840
tggtacgtgg acggcgtgga agtgcacaat gccaagacca ageccagaga ggaacagtte 900
aactccacct accgggtggt gteegtgetg accgtgetge accaggactg getgaacgge 960

aaagagtaca agtgcaaggt gtccaacaag ggcctgecct ccageatcga aaagaccatc 1020



tccaaggeca agggecagec cegegagece caggtgtaca cectgeececc tagecaggaa 1080
gagatgacca agaaccaggt gtccctgacc tgtctggtca agggcttcta cecctecgac 1140
attgccgtgg aatgggagtc caacggecag cccgagaaca actacaagac caccccecct 1200
gtgctggaca gegacggctc cttcttectg tactctcgge tgaccgtgga caagtcecgg 1260
tggcaggaag gcaacgtctt ctcctgetee gtgatgcacg aggecctgea caaccactac 1320
acccagaagt ccctgtccct gagectggge aag 1353

<210> 27

<211> 657

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Human IgG4P light chain DNA variant 1

<400> 27
gacattgtga tgacccagtc ccccgattcg cttgeggtgt cectgggaga acgggecace 60

attaactgca agagctcaca gtcegtcctg tattcatcga acaacaagaa ttacctcgca 120
tggtatcagc agaagcetgg acagectcce aagetgetca tctactggge tagcacccge 180
gaatccgggg tgeeggatag attctcegga tcgggttegg geactgactt cactctgact 240
atcaactcac tgcaagccga ggatgtcgeg gtgtacttct gtcagcagta ctacgacacc 300
ccgacctttg gacaaggeac cagactggag attaagcgta cggtggecge teectecgtg 360
ttcatcttcc caccctccga cgageagcetg aagtceggea ccgecteegt cgtgtgeetg 420
ctgaacaact tctacccecg cgaggecaag gtgeagtgga aggtggacaa cgeectgecag 480
tccggeaact cccaggaatc cgtcaccgag caggactcca aggacageac ctactcectg 540
tcctecacce tgaccctgte caaggeegac tacgagaage acaaggtgta cgectgegaa 600
gtgacccacc agggectgte cagececgtg accaagtect tcaaccgggg cgagtgc 657
<210> 28

<211> 448

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Mouse full length IgG1 heavy chain variant 2

<400> 28



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

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

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

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

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

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

Ala Thr Asp Ala Arg Gly Ser Gly Ser Tyr Tyr Pro Asn His Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Lys Thr Thr
115 120 125

Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala GIn Thr Asn
130 135 140

Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe Pro Glu Pro
145 150 155 160

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

Phe Pro Ala Val Leu GIn Ser Asp Leu Tyr Thr Leu Ser Ser Ser Val
180 185 190

Thr Val Pro Ser Ser Thr Trp Pro Ser Glu Thr Val Thr Cys Asn Val
195 200 205

Ala His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys Ile Val Pro Arg
210 215 220



Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr Val Pro Glu Val Ser Ser
225 230 235 240

Val Phe Ile Phe Pro Pro Lys Pro Lys Asp Val Leu Thr Ile Thr Leu
245 250 255

Thr Pro Lys Val Thr Cys Val Val Val Asp Ile Ser Lys Asp Asp Pro
260 265 270

Glu Val Gln Phe Ser Trp Phe Val Asp Asp Val Glu Val His Thr Ala
275 280 285

GIn Thr Gln Pro Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg Ser Val
290 295 300

Ser Glu Leu Pro Ile Met His Gln Asp Trp Leu Asn Gly Lys Glu Phe
305 310 315 320

Lys Cys Arg Val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile Ser Lys Thr Lys Gly Arg Pro Lys Ala Pro Gln Val Tyr Thr Ile
340 345 350

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

Met Ile Thr Asp Phe Phe Pro Glu Asp Ile Thr Val Glu Trp Gln Trp
370 375 380

Asn Gly Gln Pro Ala Glu Asn Tyr Lys Asn Thr Gln Pro Ile Met Asp
385 390 395 400

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

Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser Val Leu His Glu Gly
420 425 430

Leu His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys



435 440 445

<210> 29

<211> 219

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Mouse full length IgG1 light chain variant 2

<400> 29
Asp Ile Val Met Thr Gln Thr Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly GIn
35 40 45

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

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

Ile Asn Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Phe Cys Gln Gln
85 90 95

Tyr Tyr Asp Thr Pro Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105 110

Arg Thr Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu
115 120 125

Gln Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe
130 135 140

Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg
145 150 155 160

Gln Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser
165 170 175



Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu
180 185 190

Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser
195 200 205

Pro Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
210 215

<210> 30

<211> 454

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Human full length IgG1 heavy chain variant 1

<400> 30
Gln Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

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

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

GIn Gly Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Asp Thr Ala Tyr
65 70 75 80

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

Ala Thr Asp Ala Arg Gly Ser Gly Ser Tyr Tyr Pro Asn His Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
115 120 125



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

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

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

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

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

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

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

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

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
260 265 270

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

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

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

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

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



Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn
355 360 365

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
370 375 380

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

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

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

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

Ser Leu Ser Pro Gly Lys
450

<210> 31

<211> 219

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Human full length IgG1 light chain variant 1

<400> 31
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

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

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60



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

Ile Asn Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Phe Cys Gln Gln
85 90 95

Tyr Tyr Asp Thr Pro Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105 110

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
115 120 125

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
145 150 155 160

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
165 170 175

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

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

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 32

<211> 227

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Fab heavy chain variant 2

<400> 32

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



Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

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

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

GIn Gly Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Asp Thr Ala Tyr
65 70 75 80

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

Ala Thr Asp Ala Arg Gly Ser Gly Ser Tyr Tyr Pro Asn His Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
115 120 125

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

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

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

Phe Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
180 185 190

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

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

Lys Ser Cys
225



<210> 33

<211> 219

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Fab light chain variant 2

<400> 33
Asp Ile Val Met Thr Gln Thr Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly GIn
35 40 45

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

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

Ile Asn Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Phe Cys Gln Gln
85 90 95

Tyr Tyr Asp Thr Pro Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105 110

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
115 120 125

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
145 150 155 160

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
165 170 175



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

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

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 34

<211> 451

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Human IgG4P heavy chain variant 2

<400> 34
Gln Val Gln Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

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

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

GIn Gly Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Asp Thr Ala Tyr
65 70 75 80

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

Ala Thr Asp Ala Arg Gly Ser Gly Ser Tyr Tyr Pro Asn His Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
115 120 125

Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu



130 135 140

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

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

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

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

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

Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe 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

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln
260 265 270

Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val
275 280 285

His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe 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 Gly Leu Pro Ser Ser Ile
325 330 335

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



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

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

Trp Glu Ser Asn Gly GIn 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 Arg Leu Thr Val
405 410 415

Asp Lys Ser Arg Trp Gln Glu 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

Leu Gly Lys
450

<210> 35

<211> 219

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Human IgG4P light chain variant 2

<400> 35
Asp Ile Val Met Thr GIn Thr Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Tyr Ser
20 25 30

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

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr



65 70 75 80

Ile Asn Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Phe Cys Gln Gln
85 90 95

Tyr Tyr Asp Thr Pro Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105 110

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
115 120 125

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
145 150 155 160

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
165 170 175

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

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

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 36

<211> 16654

<212> DNA

<213> Homo sapiens

<400> 36
actcggtgeg ccttecgegg accgggegac ccagtgeacg geegeegegt cacteteggt 60

ccegetgacc cegegeegag ccecggeggc tetggeegeg geegeactea gegecacgeg 120
tcgaaagcge aggeeccgag gacccgecgc actgacaggt gagegeggac gecacecggea 180
gggatgtgag tgggcggagg gaagagggce gecaaaccaac ccaggaccecg ctcagttcca 240

cgcgeggeag cecteegtge gegeaggete gggtgegttg ttegeggggg tgaattgtga 300



agaaccatcg cggggtectt cctgetgagg ccgeggacac cgtgaccteg ctgetctggg 360
tctgcaggga aacgtaggaa aaaaagttgt caggageggg caggatgacc cccacatcce 420
gtttccacct cceggaggec cccgaacacg ctectggtge tggtggeage agegeetgge 480
agacgcgecc gettagegag ggegegaagt ccaggecgece agagegeagg ageatccgga 540
cctgetagte ggeegetgac tgegeggega gttgecttga gagggtecca tgtgettggg 600
gcgeegegct gggtetgggg gegtettgge gegeccattg gagteegegg gttggageat 660
ccggagaatc catgatgtgt geatttgecg atccccgagg tgagatggag actggcaagg 720
gcagagccgc tgtgttcage cacageggaa aaccgaacgg tgggtaatce gacagetgeg 780
gtgeggggeg cggeectgge cgeggggtee agegaacccg cagtgetcac aaggecagaca 840
ccacacgcgc tcgeggaccg gecacgeact cgegggeget cgettctcta ctccagecte 900
ttccecegecce cgegeacgece cgagetgaat ggtagacgtt ctggegeegg geageggeca 960
ccggetggtt cccacttecg cgegcaccec ttaaactgtg ttctagagge cccagectcg 1020
ccttgcageg cctcactage tectgaggac tagggactgg cggctgagge gggttggcgg 1080
ctgcaacgag ctgggegtct ttcgttctct ctcgetgect ggetggetee getggeeect 1140
ccacagcttg cggagcaagg ccatagcagg ggagtgggag gtatattggg getgtcacct 1200
ccttgetgge cggagttatt tgtagactac agactccgga agaacagacg cgecaccget 1260
ctcgettgge attgecttcg gatcgeagcet cctecttggg ggtgecccag cttggegttt 1320
atttgectge gecaggetct ggegacggte accgggecag geggggaggg acggacggeca 1380
ggtgaccagc ctctgetgtg aagaaattee tgegegeccg gagetgtecc taatgeatte 1440
ccgggtegaa tcegtctact gecttceect cctcgaccga ctccgaatct cggetcttat 1500
agacagaaat acagcctcag cgttaggggt taaaatcccc ctcttaaacg gtecgaggge 1560
agagaggtga ccaccgatag gtaattggat ctcctgetgg aaagagcaaa tctgageggt 1620
gtgcgegtct gtttatgttc cccttcgaga tggtgecagg acacgaactg attaaaacaa 1680
tctattgtgt taagtgggtc actagggttt taagctgtce cagggacccc agagtagtgg 1740
cttccttctg getgtacaca caagttaaat aaatagegta gaagaggtta agataacccc 1800
attctagggt gaggagtcct ctttcatcec tagggcttce cccteccctt ttetettttt 1860

ttggaaggag ggggagcatg agagtcttga gggggggatg tacttttcaa agcaaggagg 1920

gaaagatctt aagaaaacta tatattctca ctgcccccca agecaagtct ataacagtag 1980



gtgatttgat tactatctct ggataaatgg cactgtcaaa ttgttaatat taactatttc 2040
agggattttt agcagggtag tggcagtatg tgtgcgtgtg tgtgtgtgtg tetgtgtgtg 2100
tgtgtttaac ctccaggtca ttgtaggaat tagagtcttt tgtaaacttt gtaatttcac 2160
aggtttccta ttttcttaaa agttcatttt tagtgaaatg ttttggtaac ccacgetctg 2220
taggaaatcc aggttggcta atgcggtctt tatgtgagta gttacacagg gaaggataaa 2280
aaccttttat gtcctacatc tctgaatgag ggetgectac cctgtetttg aaactaagec 2340
gaagatgcct tcagtctgaa tggtcaagta ttaaaagtga taaaatgcaa agaaatttca 2400
tgcegeagac acctccceca agaactgett gttgacagea aagetgtgga acatgttcca 2460
caacagagag taaaggacag ccaggaaata taaacctttt atgtaaagga aaggcaggtg 2520
ggggacagtg gttaggggag gtgactgeag cctctaacca aaaggeaacc atcaggeaag 2580
tgctaccage ccgtgtettc gatctgcaag gaattttctt tagttttaac atatgetctt 2640
agaaattcaa agtacaacag gaattcctgg gacaagagaa atctttttat tcacatgtga 2700
acatgaagat acaaaataga taattatttt atttatagca ctcttcaaat tgtattgcat 2760
tagaaaacat atccattgac ccactgttaa ggacagcact gggtgtcaat aggacagtgg 2820
ttaaggacct gtgtttgggg ctagatagaa ttgggtttaa actgctggct gggctgggea 2880
cagtggctca caccggtaat cccagcactt tgggaggcca aggaggacgg atcacctgag 2940
gtcgggagtt cgacaccage ctgaccaaca tggaaaaatc cegtctctac taaaaacaca 3000
aaattagcca ggcatggtgg tgeatgectg caatcccage tacttgggag getgaggecag 3060
gagaattgct tgaaaccggg aggcggaggt tgtggtgage ccagatageg ccattgeatt 3120
ccagectggg caacacgagt gaaaactccg tcaaaaaaac aaaacaaaac aaacaaacaa 3180
aaaaatgctg gctttcccac ttatgagetg tgtgaccttg gacaaatttc caacttttct 3240
gagtgtagat tccctgattg gtaaaaggaa gatgatatta tctacctcat attttgttat 3300
gaaaaataaa tgataaaatt gggtcagaaa tcagcataat gcctggecaca gtaagggett 3360
caaaataaaa ggtagctctt attattagta atggtgttag gaaaagtagc aatgttatac 3420
agaaccagga tatatcacag ggcagttctg aaattaaatc ctgaatcctg gccgggtgag 3480
gtggctcacg cttgtaatce taagceacttt cggagactga ggeaggegga tcacgaggte 3540

aggagtttga gaccagcctg gccaacacac tgaaatceeg tctctactaa aaatacaaaa 3600



attagctggg tgtggtggca ggcgectata atctcagceta cttgggagge tgaggcagga 3660
gaatcacttg agcccaggag geggaggttg cagtgagcetg atatcgtgee agtgcactce 3720
agcctgggtg acatctctta aaaaaaaaaa tcctgaatac cacactacge agtgactaac 3780
acatctttca ctacagaaca gaacctgtaa cttggecgtc tctcagcagt getgetcagt 3840
gaacatttaa taatttatta ctttctaact cgtttcttgt tgacctcaag aattgtacat 3900
agtcattaac tttcctaaga aaatctttga caaacataga gctcctgaga tatttcacaa 3960
ccaggtggtc tccteectgt cctatgcaat gttgggeccce agectgattt agecgacctg 4020
gtcttcagac ttgagaggct gtttagggtt cttacaacac aaaggggatg agactttatc 4080
ctctacctgt gtgccaacaa gggattctte ttatctcctt ggtgcaactt gtctgaaaaa 4140
gaaagtcaac acaattatct tcttaaaagt taaagatcaa attaaaaata agctatagtt 4200
ttcccaaaga tttagacctg agaaaaagga atagatcttt ctaaaacctg gectgeactt 4260
agagcatttg tagtcacttc cactatttct tatgctgaga gaataatttg atgtcatgcc 4320
tattgaatgt ctttctaaag cttgattcat caggaggaac tgaccagaag tccatgcaca 4380
gacatttggc tttcactgta attcctactc aaaactcect ttcactgatt atgagcaggt 4440
tgcttagcta aaatgagaaa tacagcaaga agagggatgg aaagagctgg cttaaacttt 4500
cccaaagaca tcatgaacac tgggaacagg tcatacatat accattttta tttctcagtc 4560
ctcagtatta gaatattgtg ttcctagagg ctttgtgaaa attggaatac attgccatga 4620
cctgcacagg atagaggtgg ttaatatggce ttaccttget tgtagatgtt tactcttgat 4680
ccctaaggga aactggaagg aaagcatgct gtagagagga cctgetttga gagtatgtgt 4740
cctctgggac aagtggaatg aaagagagga tagaggcaaa gagaaaaaaa ggtggagatg 4800
gggtgagact tgctggtgga cagttgcaaa gaaaactcat gatgagaata acatcacatt 4860
tcttgaagaa gctgaactge attgatggga agttgaggea gagtttgaaa agaagatata 4920
ctgtctgcaa aaaagaatca acggagatgt caggtatctt gatgcaccct gagtctatga 4980
gatgcagctt aatttaattt aatgatatga gtaggccatt tcataagtgg tggaaattac 5040
cataaagtgt ttgcagctaa tgacggcgea tgaatgatgt cataggaacc taagtctgga 5100
tgagctatgg attgaatttt tactatggga cacccttcta catgttgctg tggaaaagaa 5160
ttgtcctcaa gaaatgtaca tcttctgeat ttectctaca tetctgatat ttacaaagtg 5220

cacattattt ggtgatacta caactgggat ttcaagtgca catcactact atttccttca 5280



ctgaagaatc aagagcagtc tgggggtggg gagagcttga gtgattgaca aggatgtgge 5340
agagccctgg ttccactatg aattatagtt cttaccctge ttactgtcac tcatgtagag 5400
cagctagtgt gectcagagce actgetgtte tctgagaage tgaggteteg attgacattc 5460
ttgaagttgg tgtttacttc tctctgaata aacaaaggtt ggcaactcag acatcttaca 5520
ataagtacta aagatttttg aagaataggt ttttaaaaaa tgaaaaaaca tttcactttc 5580
catagctaat aaatcttatt ttgaggaaaa tgtacttttc tttaaaaaaa aaaaaagect 5640
gtctgtcact ctagaccctt tggettagaa ggtaggeaca ctcacataga aacagaaagt 5700
ctgtccaaat taaaactgaa aaccacagtt gactaatttt gaatttatag ctctgetgtt 5760
ggcttctgeg atagtattaa tttcaatggc ttcaattaga aaatgaaacc catageattc 5820
catatgagaa caggtaaaaa gtcagggaca tttggagttt tccaagaaaa agaaagacaa 5880
gtcttaggaa getctctagg atggaaggaa tttgeccacac tgagagttag acatccaaag 5940
gatagcaatt ggctcttctg ctcatgggcea ctggtgaagg cattttaaaa tgegaagaat 6000
ggtacctctg taaatcaatg aggttcataa taatcatgea tttaccaaat ttttataagc 6060
acctgecttg tgecaggeac tgagggtaag gtgatgaata agecctcate aactgtcaga 6120
ctagatattt actcaataac agatgtgaaa atgccaagaa ggaaaagttg agtataaaga 6180
aagccttaag ttggttcaga gaaataaaat tgcatttttc ggatagatgt ttatggaatc 6240
ggccttatga ggtaaacttg tcctatgcag tgaacataca ttcccagtta gtetcagatt 6300
ggcctetgtg atgacaaact cagagggtee tggtctagga ggggtgaatt tgtctggagg 6360
ccattttcag gaggtatgga ggaagactgg ggcataggcc tggggecatc ccatgtacte 6420
ctcctctgaa atggggagea actgaattgt gttttatttt agatcttcgt ccaacttgaa 6480
taccagaaat tcgtgaaacc ttctcaaatt cacactatat tttgagacca ggagaagget 6540
ccttgagaaa ttgccacact gtcttatcct agtctctgga aaaattcagt cetgtattat 6600
aactgggcgt ttctcataag tgcttttttt ttttcttttt ctttttataa tactttaagt 6660
tctgggatac atgtgcagaa tgtgcaggtt tgttacatag gtatacacgt gecatggtgg 6720
tttgctgeac ccatcaaccc atcatctaca ttaggtattt ctectaatge taccecttce 6780
ctageccccce accectcgac aggecccagt gtttgatgtt ccecteectg tgtecatgtg 6840

ttctcattgt tcaactceca cttatgagtg agagcatgeg gtgtttggtt ttetgttect 6900



gtgttagttt gctgagaatg atggtttttg gettcatcca cgtcectgea aaggacatga 6960
actcatcctt tttatggctg catagtattc catggtgtat atgtgccaca tttgetttat 7020
ccagtctatc attgatgagc acttgggttg gctccaagtc tttgetatta tgactagtac 7080
tgcgataaac atgtgtatat gtgtctttat attagaatga tttataatcc tttaggtcta 7140
tacccagtaa taggattcct gggtcaaatg gtatttctgg ttctagatcc ttgaggaatt 7200
gccacactgt cttccacaac ggttgaacta atttacactc ccaccaacag tgtaaaagca 7260
ttcctatttc tccacatcct ctccaacatc tgttgtttee tgactettta atgacggeca 7320
ttctaactgg cgtgaaatgg tatctcattg tggttttgat ttgeatttct ctaatgacca 7380
ccgatgatga gctttttcte atatgtttge tggccccata aatgtettct tttgagaaat 7440
gtctgttcat atcctttgec cactttttga tggggttgtt tgetttttte ttgtaaattt 7500
gtttgagttc ctggtagatt ctggatatta gccctttgtc agatggatag actgcaaaaa 7560
ttttctceea ttetgtaggt tgectgttea ctetgatggt agtttetttt gecatgcaga 7620
agctgtttag tttaattaga tccaatttgt cagttttgge ttttgttgee attgettttg 7680
gtgttttagt catgaagtct ttgcccatge ctatgtcctg aattgtattg cectggtttt 7740
cttctaggat ttttatggtt ttaggtctta catttaagtc tttaatccat cttgaattaa 7800
tttttgtata aggtgtaagg aaagggtcca gtttcagttt tctgegtatg gectagecagt 7860
tttcccaacg ttatttatta aatagggaat cctttcccca ttgettgttt ttgtcaggtt 7920
tgtcaaagat cagacggttg tagatgtgtg gtgttatttc tgaggcctct gttctgttcc 7980
attggtctgt atatctgctt tgataccagt accgtgctgt tttggttact gtagecttgt 8040
agtacagttt gaagtcaggt agcgtgatgc tttgttcttt ttgcttagga ttgtcttgge 8100
tatatgggct cttttttggt tctatatgaa atttaaagta gttttttcat agacatctat 8160
agaactctcc accccaaatc aacagaatat acattcttct cagtatcgea tcacacttat 8220
tctaaaatga ccacataatt agaagtaaaa cactcctcag caaatgcaaa aaacagaaat 8280
cctaacagtc tgtcagaccc cagtgcaatc aaattagaac tcaggattaa gaaacttact 8340
gaaaaccaca caactgcatg gaaactgaac aacctgctce tgaatgacta ctgggtaaat 8400
aacaaaatta aggcagaaat aaataggttc tttgaaagaa atgagaacaa agacacaata 8460
taccagaatc tctgggacac agctaaagca gtgtttagag ggaaattgat agcactaaat 8520

gcccacagga gaaageggga cagatctaaa atcgacaccc taatatcaca attaaaagaa 8580



ctagagaaac aagagcaaac aaattcaaaa gctagcagaa gacaagaaat aactaagatc 8640
agagcagaac tgaaggagat agagacacaa aaaacccttc aaaaaatcaa tgaatccagg 8700
agctgttttt ttttttttga aaagattaat gaaatagact gctagccaaa ctaataaagg 8760
agaaaagaga gaagaatcaa atagacaata gacacaataa aaagtgataa aggggatatc 8820
accactgatc ccacagaaat acaaactacc atcagagaat actataaaca cctctacgca 8880
aataaactag aaaattggga agaaatggat acattcctga acgcatacac cctcccaaga 8940
ctaaaccagg aagaagttga atccctgaat agaccaatag caagttctga aattgaggca 9000
gtaattagta gcctaccaac caaaaaaage ccaggaccag acagattcac agecgaagte 9060
taccagaggt acaaagagga gctagtacca ttccttctga aactattcca aacaatagaa 9120
aaagaaggac tcctccctaa ctcattttat gaggecagea tcatcctgat accaaaacct 9180
ggcagagaca caacataaag gaaattcagg ccaatatccc tgatgaacat tgatgtgaaa 9240
atcctcaata aaatactggc agcacatcaa aaagcttacc tgecatgatc aagttggett 9300
catccctggg atgcaaggcet ggttcaacat acgcaaatca ataaacgtaa tcaatcacat 9360
acacagaacc aatgacaaaa accacatgat tatctcaata gatgcagaaa aggccttcga 9420
taaaattcaa caccccttca atgctaagaa ctctcaataa actaggtatt gatgaaacat 9480
atctcaaaat aataagagtt atttatgaca aacccacagc cagtatcata ctgaatggge 9540
aaaagctgga agcattccct ttgaaaaccg ccacaaggat gacttctctc accactecta 9600
ttcaacatac tattggaagt tctggccagg gcaagcagge aagacaaata aataaagggt 9660
attcaaatag gaagagagga agtcaaattg tctctgtttg cagatgacat gattgtatat 9720
ttagaaaacc ccatcatctc agcccaaaat ctccttaage tgataagcaa cttcagcaaa 9780
gtctcaggat acaaaatcaa tgtgcaaaaa tcacaagcat tcctatacac caataataga 9840
caaacagcca aatcatgagt gaactcccat tcacaagtge tacaaagaat aaaataccta 9900
ggaatccaac ttacaaggga tgtgaaggac ctcttcaagg agaactacag accactgetc 9960
aaggtaataa gagaggacac aaacaaatgg aaaaacattc catgctcatg gataggaaga 10020
atcaatatta tgaaaatggc catactgccc aaaacaattt atagattcaa tgccatccce 10080
atcaagctac cactgacttc cttcacagaa ttagaaaaaa actactttaa atttcatatg 10140

gaactgaaaa aagagccggt atagccaaga cgatcctaag caaaaagaaa aaagetggaa 10200



gcatcatgct acctgacttc aaactatact acaaggctac agtaacaaaa acagcatggt 10260
atagtataag tgcttttttt taaaagacaa agtaaagtaa tttttttgtt gttggggtaa 10320
aacaaaagct ctgcataaag agcagggatg ttgtaacata cactgaccaa aggtgggaaa 10380
cctacagttg gagcagaagc tgaatgtcac attatcagct ccgaacttat aatggtctaa 10440
aagtactagg ttaatgttgg aaagatggtg ccatttaaag atatcttaaa ttcaatattt 10500
aattatttta atttgacatt atcctagagt tgaatggtgt ttacttacca tgtgctgttc 10560
attagaaaat ctagatccta cactgccttt gcgcaaggta gttgctctaa taataccaac 10620
ctgtccagtt ttggtgggag aaataatgtt actgttaagt tgcacttagt ggttattatg 10680
tgtaatactg gtattccaaa gagagaagga aaatgtttge tacacagcetg tgttcttagg 10740
ttcagaaaac cacaggagtg ggacaggaga accttcagga ttcaggtccg attgttgtga 10800
tggccgeagg agggagactg tgaatttgaa actgcatcca ttgaaaagaa aatccctcca 10860
cactttaata attctctccg tgecccatgg cagcaagtge ttataggect tgetactcaa 10920
agcttaataa aaaggcagac ctgctgaatc ataatctgca tcttaacaat atccccagat 10980
attgtctgea ctttettttt ttttttcttt ctttetttet tetttttttt gagacagagt 11040

ctcgetcagt cacccaggct ggagtgcagt ggcgegatct cggetcactg caagetctga 11100
ctccegggtt cacgecatte tectgectta gactceccgag tagetggeac tacaggegee 11160
cgccactacg cccggctaat ttttttgtat ttttagtaga gatggggttt caccgtgtta 11220
gccaggatgg tctcgatcte ctgacctegt gatccgecge ccatctggge ctcccaaagt 11280
gctgggatta caggegtgag ccactgegee cggecaattg tetgeacttt caagtctaag 11340
aagcactgtc ccaggaggaa aatcttttta gtctgaggct tctctcttge actctecttt 11400
ttaaaaatat gectgetectt ctecaccttt cectettett ccgectttte tgtetgeett 11460
tactacctcc cctgaacatt caacttgtag aagagttccc ctttctctga attgcattct 11520
tcacttcatt cattcttttc tctctetgte tatggtttec tattttttgt cggttttcec 11580
tcacctcacc tccttgttat tttttgecat tgttcacata tcactgeect ttcagaccca 11640
tatctagctt ctgacccatc cactaatcca ttgecactaa tttattcage atgeccatge 11700
catttattaa tgtaaatatt tgcacatact tgttctatca tgeccatttt tctacctttt 11760
aaattgtata tacacagaca catgtgaatg acatatttca ctatttaaaa ggtagaaaaa 11820

tgtatatcgt ggtacaaagt gatacattga gtatctgtge ccagtttcaa gatgagaata 11880



agtgagaggt gaagcctcat gagtcacgtc acctacacgce tactgtcttt cattccatct 11940
gcagtactgc cacacatttg gttagttctc caattgctgt cacattgaca tcgagttgga 12000
tctgaacagc gtacctgggg agacgaagta ttggtatctt tgcttaaatg gagtgattta 12060
ctgagagaca aagtgacatc tttaagatca gatagcaagt tactgcacca ggagcgegac 12120
ctttcctgtt ttgttgtttt ccctetgtca aatgecttct ggtctecatg aatctctect 12180
tccacatatg ataaaaatgc aaagtctcat aagcattcac agctcaggaa gectcagget 12240
agttgggoag aaaagactgg gaggtttccg gaggaatgaa gtectctgag cagagaggtt 12300
aattcatctt gctgtaaaac aaaatagaaa ataagttccc ctcaataagt gaacgtaata 12360
caaagacaaa tgtggttggt gccagaggec aggaagaagt tcttgtgaga ataggtgcag 12420
agaagagcta ggecctggct gagtttaaac cttgacttag tcactgtggg actctgggtg 12480
agttactcca tggattgatg gctgggtcat ggagataata gtacctaatt catacaggta 12540
ctgtgagaag taaatggaat atttcacgtt aagtgtttaa cggtgcgttt aaatgctagg 12600
tgctattatt attaattttt aaattaactt tgccatgttt tgtgtcttce cetctetgtg 12660

cttcctttet ttagtatgag ccgcacagec tacacggtgg gagecctgcet tetectettg 12720
gggaccctge tgeeggetge tgaagggaaa aagaaagggt cccaaggtge catccececg 12780
ccagacaagg cccagcacaa tgactcagag cagactcagt cgccccagea gectggetece 12840
aggaaccggg ggcggegcca aggecggggc actgecatge ccggggagea ggtgctggag 12900
tccagccaag aggeectgea tgtgacggag cgcaaatacc tgaagegaga ctggtgcaaa 12960
acccagecgce ttaagcagac catccacgag gaaggetgea acagtcgeac catcatcaac 13020
cgcttctgtt acggccagtg caactctttc tacatcccca ggecacatccg gaaggaggaa 13080
ggttccttte agtectgetc cttctgeaag cccaagaaat tcactaccat gatggtcaca 13140
ctcaactgcc ctgaactaca gecacctace aagaagaaga gagtcacacg tgtgaagecag 13200
tgtcgttgea tatccatcga tttggattaa geccaaatcca ggtgeaccca geatgtecta 13260
ggaatgcagc cccaggaagt cccagaccta aaacaaccag attcttactt ggettaaacc 13320
tagaggccag aagaaccccc agetgectee tggeaggage ctgettgtge gtagttcgtg 13380
tgcatgagtg tggatgggtg cctgtgggtg tttttagaca ccagagaaaa cacagtctct 13440

gctagagagc actccctatt ttgtaaacat atctgettta atggggatgt accagaaacc 13500



cacctcaccc cggctcacat ctaaaggggc ggggccgtgg tetggttctg actttgtgtt 13560
tttgtgcect cctggggacc agaatctect ttcggaatga atgttcatgg aagaggetce 13620
tctgagggca agagacctgt tttagtgetg cattcgacat ggaaaagtcc ttttaacctg 13680
tgettgcate ctectttect cctectecte acaatccatc tettcttaag ttgatagtga 13740
ctatgtcagt ctaatctctt gtttgccaag gttcctaaat taattcactt aaccatgatg 13800
caaatgtttt tcattttgtg aagaccctcc agactctggg agaggetggt gtgggcaagg 13860
acaagcagga tagtggagtg agaaagggag ggtggagggt gaggccaaat caggtccage 13920
aaaagtcagt agggacattg cagaagcttg aaaggccaat accagaacac aggctgatge 13980
ttctgagaaa gtcttttcct agtatttaac agaacccaag tgaacagagg agaaatgaga 14040
ttgccagaaa gtgattaact ttggecgttg caatctgetc aaacctaaca ccaaactgaa 14100
aacataaata ctgaccactc ctatgttcgg acccaagcaa gttagctaaa ccaaaccaac 14160
tcctetgcett tgteectcag gtggaaaaga gaggtagttt agaactctct gcataggggt 14220
gggaattaat caaaaaccgc agaggctgaa attcctaata cctttccttt atcgtggtta 14280
tagtcagctc atttccattc cactatttcc cataatgctt ctgagagcca ctaacttgat 14340
tgataaagat cctgcctctg ctgagtgtac ctgacagtag tctaagatga gagagtttag 14400
ggactactct gttttagcaa gagatatttt gggggtcttt ttgttttaac tattgtcagg 14460
agattgggct aaagagaaga cgacgagagt aaggaaataa agggaattgc ctctggetag 14520
agagtagtta ggtgttaata cctggtagag atgtaaggga tatgacctcc ctttctttat 14580
gtgctcactg aggatctgag gggaccctgt taggagagea tagcatcatg atgtattagc 14640
tgttcatctg ctactggttg gatggacata actattgtaa ctattcagta tttactggta 14700
ggcactgtcc tctgattaaa cttggectac tggcaatgge tacttaggat tgatctaagg 14760
gccaaagtgc agggtgggtg aactttattg tactttggat ttggttaacc tgttttettc 14820
aagcctgagg ttttatatac aaactccctg aatactcttt ttgecttgta tcttctcage 14880
ctcctageca agtcctatgt aatatggaaa acaaacactg cagacttgag attcagttge 14940
cgatcaaggc tctggeattc agagaaccct tgcaactcga gaagctgttt ttatttcgtt 15000
tttgttttga tccagtgetce tcccatctaa caactaaaca ggagecattt caaggeggga 15060
gatattttaa acacccaaaa tgttgggtct gattttcaaa cttttaaact cactactgat 15120

gattctcacg ctaggcgaat ttgtccaaac acatagtgtg tgtgttttgt atacactgta 15180



tgaccccacc ccaaatcttt gtattgtcca cattctccaa caataaagca cagagtggat 15240
ttaattaagc acacaaatgc taaggcagaa ttttgagggt gggagagaag aaaagggaaa 15300
gaagctgaaa atgtaaaacc acaccaggga ggaaaaatga cattcagaac cagcaaacac 15360
tgaatttctc ttgttgtttt aactctgcca caagaatgea atttcgttaa cggagatgac 15420
ttaagttggc agcagtaatc ttcttttagg agcttgtacc acagtcttge acataagtge 15480
agatttggct caagtaaaga gaatttcctc aacactaact tcactgggat aatcagcage 15540
gtaactaccc taaaagcata tcactagcca aagagggaaa tatctgttct tcttactgtg 15600
cctatattaa gactagtaca aatgtggtgt gtcttccaac tttcattgaa aatgccatat 15660
ctataccata ttttattcga gtcactgatg atgtaatgat atattttttc attattatag 15720
tagaatattt ttatggcaag atatttgtgg tcttgatcat acctattaaa ataatgccaa 15780
acaccaaata tgaattttat gatgtacact ttgtgcttgg cattaaaaga aaaaaacaca 15840
catcctggaa gtctgtaagt tgttttttgt tactgtaggt cttcaaagtt aagagtgtaa 15900
gtgaaaaatc tggaggagag gataatttcc actgtgtgga atgtgaatag ttaaatgaaa 15960
agttatggtt atttaatgta attattactt caaatccttt ggtcactgtg atttcaagca 16020
tgttttcttt ttctecttta tatgacttte tctgagttgg gcaaagaaga agctgacaca 16080
ccgtatgttg ttagagtctt ttatctggtc aggggaaaca aaatcttgac ccagctgaac 16140
atgtcttcct gagtcagtge ctgaatcttt attttttaaa ttgaatgttc cttaaaggtt 16200
aacatttcta aagcaatatt aagaaagact ttaaatgtta ttttggaaga cttacgatgc 16260
atgtatacaa acgaatagca gataatgatg actagttcac acataaagtc cttttaagga 16320
gaaaatctaa aatgaaaagt ggataaacag aacatttata agtgatcagt taatgcctaa 16380
gagtgaaagt agttctattg acattcctca agatatttaa tatcaactgc attatgtatt 16440
atgtctgctt aaatcattta aaaacggcaa agaattatat agactatgag gtaccttget 16500
gtgtaggagg atgaaagggg agttgatagt ctcataaaac taatttgget tcaagtttca 16560
tgaatctgta actagaattt aattttcacc ccaataatgt tctatatage ctttgctaaa 16620
gagcaactaa taaattaaac ctattctttc tgtg 16654

<210> 37

<211> 555
<212> DNA



<213> Homo sapiens

<400> 37
atgagccgcea cagectacac ggtgggagec ctgettetec tettggggac cetgetgeeg 60

gctgetgaag ggaaaaagaa agggtcecaa ggtgecatee ccecgecaga caaggeccag 120

cacaatgact cagagcagac tcagtcgcec cageagectg getccaggaa ccgggggegg 180

ggccaaggge ggggcactge catgeccggg gaggaggtge tggagtccag ccaagaggee 240

ctgcatgtga cggagegcaa atacctgaag cgagactggt gcaaaaccca gecgettaag 300
cagaccatcc acgaggaagg ctgcaacagt cgcaccatca tcaaccgctt ctgttacgge 360
cagtgcaact ctttctacat ccccaggeac atccggaagg aggaaggtte ctttcagtec 420
tgctecttct gcaageccaa gaaattcact accatgatgg tcacactcaa ctgecetgaa 480
ctacagccac ctaccaagaa gaagagagtc acacgtgtga ageagtgteg ttgcatatcc 540

atcgatttgg attaa 555

<210> 38

<211> 20

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Mouse Greml forward primer

<400> 38
gcgcaagtat ctgaagcgag 20

<210> 39

<211> 20

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Mouse Greml reverse primer

<400> 39
cggttgatga tagtgcggct 20

<210> 40

<211> 21

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Human Greml forward primer



<400> 40
aggcccagcea caatgactca g 21

<210> 41

<211> 21

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Human Grem1 reverse primer

<400> 41
gtctcgcettc aggtatttge g 21

<210> 42

<211> 20

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Beta-actin forward primer

<400> 42
gatcattgct cctcctgage 20

<210> 43

<211> 22

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Beta-actin reverse primer

<400> 43
gtcatagtcc gcctagaagc at 22



