SEQUENCE LISTING

<110> Gilead Sciences, Inc.
Balakrishnan, Mini
Carr, Brian A
Corbin, John
Pace, Craig S
Thomsen, Nathan D
Zhang, Xue

<120> HUMAN IMMUNODEFICIENCY VIRUS NEUTRALIZING ANTIBODIES
<130> GILE-112/01W0

<150> US 62/267,652
<151> 2015-12-15

<160> 450

<170> PatentIn version 3.5
210> 1

<211> 24

<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic heavy chain signal sequence

<400> 1

Met Asp Pro Lys Gly Ser Leu Ser Trp Arg Ile Leu Leu Phe Leu Ser
1 5 10 15

Leu Ala Phe Glu Leu Ser Tyr Gly
20

<210> 2

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic heavy chain signal sequence

<400> 2
Met Ser Val Pro Thr Gln Val Leu Gly Leu Leu Leu Leu Trp Leu Thr

1 5 10 15

Asp Ala Arg Cys



210> 3
<211> 1446
<212> DNA
<213>
220>
223>
of P

<400> 3
atgaaacacc

atgcagttac
tgcagtgtgt
gggaagggac
tccctcaaga
cttgtggccg
aggagaattt
tggggcaatg
cccctggcac
aaggactact
gtgcacacct
accgtgccct
agcaacacca
ccaccgtgcc
cccaaggaca
agccacgaag
gccaagacaa
accgtcctgc
gccctcccag
caggtgtaca

tgcctggtca

20

GT-121 LO6

tgtggttctt
aggagtcggg
ctggtgcctc
ttgagtggat
gtcgagtcaa
cgaccgctgc
atggaatcgt
ggactcaggt
cctcctccaa
tccccgaacc
tcccggetgt
ccagcagctt
aggtggacaa
cagcacctga
ccctcatgat
accctgaggt
agccgeggga
accaggactg
cccccatcga
ccctgccccc

aaggcttcta

Artificial Sequence

ccttctectg
ccccggactg
cataagtgac
tgggtatgtc
cttgtcgtta
ggactcgggc
tgccttcaat
caccgtctcc
gagcacctct
ggtgacggtg
cctacagtcc
gggcacccag
gagagttgag
actcctgggg
ctcccggacc
caagttcaac
ggagcagtac
gctgaatggc
gaaaaccatc

atcccgggag

tcccagcgac

gtggcagctc
gtgaagcctt
agttactgga
cacaaaagcg
gacacgtcca
aaatattatt
gagtggttca
tcagcctcca
gggggcacag
tcgtggaact
tcaggactct
acctacatct
Ccccaaatctt
ggaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaagcca
gagatgacca

atcgccgtgg

ccagatgggt
cggaaaccct
gctggatccg
gcgacacaaa
aaaatcaggt
gcgcgagaac
cctacttcta
ccaagggccc
cggeectggg
caggcgccct
actccctcag
gcaacgtgaa
gtgacaaaac
tcttcctcett
catgcgtggt
acggegtgga
accgtgtggt
agtgcaaggt
aagggcagcc

agaaccaggt

agtgggagag

cctgtcacag
gtccctcacg
gcggtcccca
ttacagcccc
gtccctgagc
actgcacggg
catggacgtc
atcggtcttc
ctgcctggtc
gaccagcggc
cagcgtggtg
tcacaagccc
tcacacatgc
ccccccaaaa
ggtggacgtg
ggtgcataat
cagcgtcctc
ctccaacaaa
ccgagaacca

cagcctgacc

caatgggcag

synthetic polynucleotide sequence encoding the gamma heavy chain

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ccggagaaca actacaagac cacgcctccc gtgectggact ccgacggctc cttcttectc

tatagcaagc tcaccgtgga caagagcagg tggcagcagg ggaacgtctt ctcatgctcc

gtgatgcatg aggctctgca caaccactac acgcagaaga gcctctccct gtctcegggt

aaatga

<210> 4

<211> 396
<212> DNA
<213>

<220>
<223>

Artificial Sequence

region of PGT-121 LO6

<400> 4
cagatgcagt

acgtgcagtg
ccagggaagg
ccctccctcea
agccttgtgg
gggaggagaa

gtctggggca

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

<220>
<223>

<400> 5

tacaggagtc
tgtctggtgc
gacttgagtg
agagtcgagt
ccgegaccgc
tttatggaat

atgggactca

Asp Asn Tyr Trp Ser

1

<210> 6
<211> 6
<212> PRT
<213>

5

gg8gCccCcccgga

ctccataagt
gattgggtat
caacttgtcg
tgcggactcg
cgttgeccttc

ggtcaccgtc

Artificial Sequence

Artificial Sequence

ctggtgaagc
gacagttact
gtccacaaaa
ttagacacgt
ggcaaatatt
aatgagtggt

tcctca

Synthetic CDR of PGT antibody

cttcggaaac
ggagctggat
gcggcegacac
Cccaaaaatca
attgcgcgag

tcacctactt

cctgtccctc
ccggeggtcc
aaattacagc
ggtgtccctg
aacactgcac

ctacatggac

1320

1380

1440

1446

synthetic polynucleotide encoding the gamma heavy chain variable

60

120

180

240

300

360

396



<220>
<223> Synthetic CDR of PGT antibody

<400> 6

Gly Thr Leu Val Asp Arg
1 5

<210> 7

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 7

Asp Ala Tyr Trp Ser
1 5

<210> 8

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 8

Gly Ala Ser Ile Asn Asp
1 5

<210> 9

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 9
Asn Tyr Tyr Trp Thr
1 5

<210> 10
<211> 6
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 10

Gly Gly Ser Ile Ser Asn
1 5

<210> 11

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 11

Gly Arg Phe Trp Ser
1 5

<210> 12

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 12
Asn Gly Ser Val Ser Gly
1 5

<210> 13

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 13

Tyr His Asp Ser Gly Asp Thr Asn Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15

<210> 14



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

<220>
<223> Synthetic CDR of PGT antibody

<400> 14

Tyr Val His Asp Ser Gly Asp Thr Asn
1 5

<210> 15

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 15

Tyr Val His His Ser Gly Asp Thr Asn Tyr Asn Pro Ser Leu Lys Arg
1 5 10 15

<210> 16

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 16
Tyr Val His His Ser Gly Asp Thr Asn

1 5

<210> 17

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 17

Tyr Ile Ser Asp Arg Glu Thr Thr Thr Tyr Asn Pro Ser Leu Asn Ser
1 5 10 15



<210> 18

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody
<400> 18

Tyr Ile Ser Asp Arg Glu Thr Thr Thr

1 5
<210> 19
<211> 693
<212> DNA
<213> Artificial Sequence
<220>
<223> synthetic polynucleotide encoding the lambda light chain of

PGT-121 LO6
<400> 19
atggcctgga cctttctcct cctcggectc ctctctcact gcacagecctc tgtgacctcc 60
gatatatctg tggccccagg agagacggcc aggatttcct gtggggaaaa gagccttgga 120
agtagagctg tacaatggta tcaacacagg gccggccagg ccccctcttt aatcatatat 180
aataatcagg accggccctc agggatccct gagcgattct ctggctcccc tgactcccect 240
tttgggacca cggccaccct gaccatcacc agtgtcgaag ccggggatga ggccgactat 300
tactgtcata tatgggatag tagagttccc accaaatggg tcttcggcgg agggaccacg 360
ctgaccgtgt taggtcagcc caaggctgcc ccctcggtca ctctgttccc gececctectcet 420
gaggagcttc aagccaacaa ggccacactg gtgtgtctca taagtgactt ctacccggga 480
gccgtgacag tggcctggaa ggcagatagc agccccgtca aggcgggagt ggagaccacc 540
acaccctcca aacaaagcaa caacaagtac gcggccagca gctacctgag cctgacgcect 600
gagcagtgga agtcccacaa aagctacagc tgccaggtca cgcatgaagg gagcaccgtg 660
gagaagacag tggcccctac agaatgttca tag 693
<210> 20
<211> 315
<212> DNA
<213> Artificial Sequence



<220>
<223>

region of PGT-121 LO6

<400> 20
tccgatatat

ggaagtagag
tataataatc
ccttttggga
tattactgtc
acgctgaccg
<210> 21

<211> 16

<212> PRT

<213>

<220>
<223>

<400> 21

ctgtggcccc
ctgtacaatg
aggaccggcc
ccacggccac
atatatggga

tgtta

aggagagacg
gtatcaacac
ctcagggatc
cctgaccatc

tagtagagtt

Artificial Sequence

gccaggattt cctgtgggga
agggccggec aggccccctce
cctgagcgat tctctggctc
accagtgtcg aagccgggga

cccaccaaat gggtcttcgg

Synthetic CDR of PGT antibody

aaagagcctt
tttaatcata
ccctgactcc
tgaggccgac

cggagggacc

Tyr Phe Ser Asp Thr Asp Arg Ser Glu Tyr Asn Pro Ser Leu Arg Ser

1

<210> 22
<211> 9
<212> PRT
<213>

<220>
<223>

<400> 22

5

Artificial Sequence

10

Synthetic CDR of PGT antibody

Tyr Phe Ser Asp Thr Asp Arg Ser Glu

1

<210> 23
<211> 24
<212> PRT
<213>

<220>
<223>

5

Artificial Sequence

Synthetic CDR of PGT antibody

15

synthetic polynucleotide encoding the lambda light chain variable

60

120

180

240

300

315



<400> 23

Thr Lys His Gly Arg Arg Ile Tyr Gly Val Val Ala Phe Lys Glu Trp
1 5 10 15

Phe Thr Tyr Phe Tyr Met Asp Val
20

<210> 24
<211> 24
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 24

Ala Leu His Gly Lys Arg Ile Tyr Gly Ile Val Ala Leu Gly Glu Leu
1 5 10 15

Phe Thr Tyr Phe Tyr Met Asp Val
20

<210> 25

<211> 24

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 25

Ala Arg Arg Gly Gln Arg Ile Tyr Gly Val Val Ser Phe Gly Glu Phe
1 5 10 15

Phe Tyr Tyr Tyr Tyr Met Asp Val
20

<210> 26

<211> 24

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody



<400> 26

Ala Gln Gln Gly Lys Arg Ile Tyr Gly Ile Gly Ser Phe Gly Glu Phe
1 5 10 15

Phe Tyr Tyr Tyr Tyr Met Asp Ala
20

<210> 27

<211> 24

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 27

Ala Gln Gln Gly Lys Arg Ile Tyr Gly Ile Val Ser Phe Gly Glu Phe
1 5 10 15

Phe Tyr Tyr Tyr Tyr Met Asp Ala
20

<210> 28

<211> 24

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 28

Ala Gln Gln Gly Lys Arg Ile Tyr Gly Ile Val Ser Phe Gly Glu Leu
1 5 10 15

Phe Tyr Tyr Tyr Tyr Met Asp Ala
20

<210> 29

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody



<400> 29

Gly Glu Glu Ser Leu Gly Ser Arg Ser Val Ile
1 5 10

<210> 30

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 30

Gly Lys Glu Ser Ile Gly Ser Arg Ala Val Gln
1 5 10

<210> 31

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 31

Gly Arg Gln Ala Leu Gly Ser Arg Ala Val Gln
1 5 10

<210> 32

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 32

Gly Glu Arg Ser Arg Gly Ser Arg Ala Val Ala
1 5 10

<210> 33

<211> 11

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic CDR of PGT antibody

<400> 33

Gly Glu Arg Ser Arg Gly Ser Arg Ala Val Gln
1 5 10

<210> 34

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 34

Asn Asn Asn Asp Arg Pro Ser
1 5

<210> 35

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 35

Asn Asn Gln Asp Arg Pro Ala
1 5

<210> 36

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 36
Asn Asn Gln Asp Arg Pro Ser

1 5

<210> 37
<211> 12
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 37

His Ile Trp Asp Ser Arg Arg Pro Thr Asn Trp Val
1 5 10

<210> 38

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 38

His Ile Tyr Asp Ala Arg Gly Gly Thr Asn Trp Val
1 5 10

<210> 39

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 39
His Met Trp Asp Ser Arg Ser Gly Phe Ser Trp Ser

1 5 10

<210> 40

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic CDR of PGT antibody

<400> 40

His Tyr Trp Asp Ser Arg Ser Pro Ile Ser Trp Ile
1 5 10

<210> 41



<211>
<212>
<213>

<220>
<223>

<400>

330
PRT

Artificial Sequence

synthetic IgGim3 antibody

41

Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Arg

Pro

Lys

Val

145

Tyr

Glu

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Lys

Gly

20

Pro

Thr

Val

Asn

Pro

100

Glu

Asp

Asp

Gly

Asn

Gly

Gly

Val

Phe

Val

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Ser

Ala

Val

Ala

55

Val

His

Cys

Gly

Met

135

His

Val

Tyr

Val

Ala

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

Asp

Asn

Val

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Ser

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Ser

Lys

30

Leu

Leu

Thr

Val

Pro

110

Phe

Val

Phe

Pro

Thr

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu



His

Lys

Gln

225

Met

Pro

Asn

Leu

Val

305

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

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

<220>
<223>

<400>

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

42
330
PRT

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Val

310

Leu

Gly

Ile

215

Val

Ser

Glu

Pro

Val

295

Met

Ser

Artificial Sequence

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

His

Pro

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

synthetic IgGiml7,1 antibody

42

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

190

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Ser

Lys

Glu

Phe

255

Glu

Phe

Gly

Tyr

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys

1

5

10

15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr



Phe

Gly

Leu

65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

His

Lys

Gln
225

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

20

Pro

Thr

Val

Asn

Pro

100

Glu

Asp

Asp

Gly

Asn

180

Trp

Pro

Glu

Val

Phe

Val

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln
230

Val

Ala

55

Val

His

Cys

Gly

Met

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Tyr

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Asn

Gln

Ser

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Ser

Lys

Ile

Pro
235

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

30

Leu

Leu

Thr

Val

Pro

110

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Arg

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Asp

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly

Glu
240



Leu

Pro

Asn

Leu

Val

305

Gln

Thr

Ser

Tyr

Tyr

290

Phe

Lys

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

<220>
<223>

<400>

Lys

Asp

Lys

275

Ser

Ser

Ser

43
330
PRT

Asn

Ile

260

Thr

Lys

Cys

Leu

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Val

Val

Pro

Thr

Val

310

Leu

Ser

Glu

Pro

Val

295

Met

Ser

Artificial Sequence

Leu

Trp

Val

280

Asp

His

Pro

Thr

Glu

265

Leu

Lys

Glu

Gly

Cys

250

Ser

Asp

Ser

Ala

Lys
330

synthetic IgGiml7,1,2 antibody

43

Ala Ser Thr Lys Gly Pro

1

5

Ser Thr Ser Gly Gly Thr

20

Phe Pro Glu Pro Val Thr

35

Gly Val His Thr Phe Pro

50

Leu Ser Ser Val Val Thr

65

70

Ser

Ala

Val

Ala

55

Val

Val

Ala

Ser

40

Val

Pro

Phe

Leu

25

Trp

Leu

Ser

Pro

10

Gly

Asn

Gln

Ser

Leu Val

Asn Gly

Ser Asp

Arg Trp

300

Leu His
315

Leu Ala

Cys Leu

Ser Gly

Ser Ser

60

Ser Leu
75

Lys

Gln

Gly

285

Gln

Asn

Pro

Val

Ala

45

Gly

Gly

Gly

Pro

270

Ser

Gln

His

Ser

Lys

30

Leu

Leu

Thr

Phe

255

Glu

Phe

Gly

Tyr

Ser

15

Asp

Thr

Tyr

Gln

Tyr

Asn

Phe

Asn

Thr
320

Lys

Tyr

Ser

Ser

Thr
80



Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

His

Lys

Gln

225

Leu

Pro

Asn

Leu

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Asn

Pro

100

Glu

Asp

Asp

Gly

Asn

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Thr

His

Cys

Gly

Met

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Val

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

Pro

Lys

105

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Asn

His

Val

Thr

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Val

Pro

110

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn



290

295

300

Val Phe Ser Cys Ser Val Met His Glu Gly Leu His Asn His Tyr Thr

305

310

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

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

<220>
<223>

<400>
Ala Ser

1

Ser Thr

Phe Pro

Gly Vval

50

Leu Ser

65

Tyr Ile

Arg Val

Pro Ala

Lys Pro

44
330
PRT

325

Artificial Sequence

synthetic IgGim3,1 antibody

44

Thr Lys

Ser Gly
20

Glu Pro
35

His Thr

Ser Val

Cys Asn

Glu Pro
100

Pro Glu
115

Lys Asp

Gly Pro Ser

Gly

Val

Phe

Val

Val

85

Lys

Leu

Thr

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ala

Val

Ala

55

Val

His

Cys

Gly

Met

Val

Ala

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

330

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

Arg

315

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Ser

Lys

30

Leu

Leu

Thr

Val

Pro

110

Phe

Val

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

320

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys



Val

145

Tyr

Glu

His

Lys

Gln

225

Leu

Pro

Asn

Leu

Val

305

Gln

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

<210>
<211>
<212>

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

45
330
PRT

Asp

Gly

Asn

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Val

310

Leu

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Val

295

Met

Ser

Glu

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

His

Pro

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Asn

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

Trp

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320



<213>

<220>
<223>

<400>

Artificial Sequence

synthetic IgGiml7 antibody

45

Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Lys

Gly

20

Pro

Thr

Val

Asn

Pro

100

Glu

Asp

Asp

Gly

Asn
180

Gly

Gly

Val

Phe

Val

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Pro

Thr

Thr

Pro

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Ser

Ala

Val

Ala

55

Val

His

Cys

Gly

Met

135

His

Val

Tyr

Val

Ala

Ser

40

Val

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Phe

Leu

25

Trp

Leu

Ser

Pro

Lys

105

Pro

Ser

Asp

Asn

Val
185

Pro

10

Gly

Asn

Gln

Ser

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Leu

Cys

Ser

Ser

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Ser

Ala

Leu

Gly

Ser

60

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Ser

Lys

30

Leu

Leu

Thr

Val

Pro

110

Phe

Val

Phe

Pro

Thr
190

Ser

15

Asp

Thr

Tyr

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Lys

Tyr

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu



His

Lys

Gln

225

Met

Pro

Asn

Leu

Val

305

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

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

<220>
<223>

<400>

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

46
462
PRT

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Leu

Ala

Pro

Gln

245

Ala

Thr

Leu

Ser

Ser
325

Asn

Pro

Gln

230

Val

Val

Pro

Thr

Val

310

Leu

Gly

Ile

215

Val

Ser

Glu

Pro

Val

295

Met

Ser

Artificial Sequence

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

His

Pro

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

Lys

Ile

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Synthetic allotype IgGlml7 antibody

46

Cys

Ser

220

Pro

Val

Gly

Asp

Trp

300

His

Lys

205

Lys

Ser

Lys

Gln

Gly

285

Gln

Asn

Val

Ala

Arg

Gly

Pro

270

Ser

Gln

His

Ser

Lys

Glu

Phe

255

Glu

Phe

Gly

Tyr

Asn

Gly

Glu

240

Asn

Phe

Asn

Thr
320

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1

5

10

15

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala Ser Ile Ser Asp Ser

20

25

30



Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe



Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



Artificial Sequence

synthetic IgGl kappa

Ala

Gly

20

Ala

Gln

Ser

Tyr

Ser
100

Pro

Thr

Lys

Glu

Ser

Ala

85

Phe

Ser

Ala

Val

Ser

Thr

70

Cys

Asn

Val

Ser

Gln

Val

55

Leu

Glu

Arg

Artificial Sequence

light chain

Phe

Val

Trp

40

Thr

Thr

Val

Gly

Ile

Val

25

Lys

Glu

Leu

Thr

Glu
105

Phe

10

Cys

Val

Gln

Ser

His

90

Cys

synthetic IgGl kappa light chain

<210> 47

<211> 106

<212> PRT

<213>

<220>

<223>

<400> 47

Thr Val Ala

1

Leu Lys Ser

Pro Arg Glu
35

Gly Asn Ser

50

Tyr Ser Leu

65

His Lys Leu

Val Thr Lys

<210> 48

<211> 106

<212> PRT

<213>

<220>

<223>

<400> 48

Pro

Leu

Asp

Asp

Lys

75

Gln

Pro

Leu

Asn

Ser

60

Ala

Gly

Ser

Asn

Val

45

Lys

Asp

Leu

Asp

Asn

30

Leu

Asp

Tyr

Ser

Glu

15

Phe

Gln

Ser

Glu

Ser
95

Gln

Tyr

Ser

Thr

Lys

80

Pro

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln

1

5

10

15

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr



Pro

Gly

Tyr

65

His

Val

Arg

Asn

50

Ser

Lys

Thr

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

<220>
<223>

<400>

20

Glu Ala
35

Ser Gln

Leu Ser

Leu Tyr

Lys Ser
100

49
106
PRT

Lys

Glu

Ser

Ala

85

Phe

Val

Ser

Thr

70

Cys

Asn

Gln

Val

55

Leu

Glu

Arg

Artificial Sequence

synthetic IgGl kappa

49

Thr Val Ala Ala

1

Leu

Pro

Gly

Tyr

65

His

Lys

Arg

Asn

50

Ser

Lys

Ser Gly
20

Glu Ala

35

Ser Gln

Leu Ser

Val Tyr

Pro

Thr

Lys

Glu

Ser

Ala

Ser

Ala

Val

Ser

Thr

70

Cys

Val

Ser

Gln

Val

55

Leu

Glu

Trp

40

Thr

Thr

Val

Gly

25

Lys

Glu

Leu

Thr

Glu
105

Val

Gln

Ser

His

90

Cys

light chain

Phe

Val

Trp

40

Thr

Thr

Val

Ile

Val

25

Lys

Glu

Leu

Thr

Phe

10

Cys

Val

Gln

Ser

His

30

Asp Asn Ala Leu

45

Asp Ser Lys Asp

60

Lys Ala Asp Tyr

75

Gln Gly Leu Ser

Pro

Leu

Asp

Asp

Lys

75

Gln

Pro

Leu

Asn

Ser

60

Ala

Gly

Ser

Asn

Ala

45

Lys

Asp

Leu

Asp

Asn

30

Leu

Asp

Tyr

Ser

Gln

Ser

Glu

Ser
95

Glu

15

Phe

Gln

Ser

Glu

Ser

Ser

Thr

Lys

80

Pro

Gln

Tyr

Ser

Thr

Lys

80

Pro



85

90

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

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

<220>
<223>

<400>

100

50
106
PRT

Artificial Sequence

synthetic IgGl lambda light chain

50

Gly Gln Pro Lys

1

Glu

Phe

Val

Lys

65

Ser

Glu

Glu

Tyr

Lys

50

Tyr

His

Lys

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

<220>
<223>

<400>

Leu Gln
20

Pro Gly
35

Ala Gly

Ala Ala

Arg Ser

Thr Val
100

51
106
PRT

Ala

Ala

Ala

Val

Ser

Tyr

85

Ala

Asn

Asn

Val

Glu

Ser

70

Ser

Pro

Pro

Lys

Thr

Thr

55

Tyr

Cys

Thr

Artificial Sequence

synthetic IgGl lambda light chain

51

Thr

Ala

Val

40

Thr

Leu

Gln

Glu

105

Val

Thr

25

Ala

Lys

Ser

Val

Cys
105

Thr

10

Leu

Trp

Pro

Leu

Thr

90

Ser

Leu

Val

Lys

Ser

Thr

75

His

Phe

Cys

Ala

Lys

60

Pro

Glu

Pro

Leu

Asp

45

Gln

Glu

Gly

Pro

Ile

30

Gly

Ser

Gln

Ser

95

Ser

15

Ser

Ser

Asn

Trp

Thr
95

Ser

Asp

Pro

Asn

Lys

80

Val



Gly

Glu

Phe

Val

Lys

65

Ser

Glu

Gln

Glu

Tyr

Lys

50

Tyr

His

Lys

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

<220>
<223>

<400>

Pro Lys

Leu Gln
20

Pro Gly
35

Ala Gly

Ala Ala

Arg Ser

Thr Val
100

52
106
PRT

Ala

Ala

Ala

Val

Ser

Tyr

85

Ala

Ala

Asn

Val

Glu

Ser

70

Ser

Pro

Pro

Lys

Thr

Thr

55

Tyr

Cys

Thr

Artificial Sequence

synthetic IgGl lambda light chain

52

Gly Gln Pro Lys Ala Ala

1

5

Glu Glu Leu Gln Ala Asn

20

Phe Tyr Pro Gly Ala Val

35

Ala Lys Ala Gly Val Glu

50

Ser

Ala

Val

40

Thr

Leu

Gln

Glu

Val

Thr

25

Ala

Thr

Ser

Val

Cys
105

Thr

10

Leu

Trp

Pro

Leu

Thr

90

Ser

Leu

Val

Lys

Ser

Thr

75

His

Phe

Cys

Ala

Lys

60

Pro

Glu

Pro Pro

Leu Ile
30

Asp Ser

45

Gln Ser

Glu Gln

Gly Ser

Pro Ser Val Thr Leu Phe Pro Pro

10

Lys Ala Thr Leu Val Cys

25

Thr Val Ala Trp Lys Ala

40

Thr Thr Thr Pro Ser Lys

55

60

Leu Ile
30

Asp Ser
45

Gln Ser

Ser

15

Ser

Ser

Asn

Trp

Thr
95

Ser

15

Ser

Ser

Asn

Ser

Asp

Pro

Asn

Lys

80

Val

Ser

Asp

Pro

Asn



Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys

65

70

75

80

Ser His Lys Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val

85

90

Glu Lys Thr Val Ala Pro Thr Glu Cys Ser

100

Artificial Sequence

synthetic IgGl lambda light chain

<210> 53

<211> 106

<212> PRT

<213>

<220>

<223>

<400> 53

Gly Gln Pro

1

Glu Glu Leu

Phe Tyr Pro
35

Val Lys Val

50

Lys Tyr Ala

65

Ser His Arg

Glu Lys Thr

<210> 54

<211> 211

<212> PRT

Lys

Gln

20

Gly

Gly

Ala

Ser

Val
100

Ala

Ala

Ala

Val

Ser

Tyr

85

Ala

Ala

Asn

Val

Glu

Ser

70

Ser

Pro

Pro

Lys

Thr

Thr

55

Tyr

Cys

Ala

Ser

Ala

Val

40

Thr

Leu

Arg

Glu

105

Val

Thr

25

Ala

Lys

Ser

Val

Cys
105

Thr

10

Leu

Trp

Pro

Leu

Thr

90

Ser

Leu

Val

Lys

Ser

Thr

75

His

Phe

Cys

Ala

Lys

60

Pro

Glu

Pro

Leu

Asp

45

Gln

Glu

Gly

Pro

Val

30

Gly

Ser

Gln

Ser

95

Ser

15

Ser

Ser

Asn

Trp

Thr
95

Ser

Asp

Pro

Asn

Lys

80

Val



<213>

<220>
<223>

<400>

Artificial Sequence

synthetic light chain sequence

54

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr
180

Val

5

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Gly Glu

Ala Val
25

Ile Tyr
40

Gly Ser

Ser Val

Ser Arg

Val Leu

105

Ser Ser

120

Ser Asp

Ser Pro

Asn Asn

Trp Lys
185

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Arg

Tyr

Gln

Ser

60

Gly

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr
190

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys



Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

Artificial Sequence

synthetic light chain variable region

Ala

Ser

Leu

Phe

Ile

Trp

85

Leu

Pro

Arg

Ile

Ser

Thr

70

Asp

Thr

Gly

Ala

Ile

Gly

55

Ser

Ser

Val

Artificial Sequence

195

Glu Cys Ser
210
<21e> 55
<211> 105
<212> PRT
<213>
<220>
<223>
<400> 55
Asp Ile Ser Val
1
Lys Ser Leu Gly
20

Gln Ala Pro Ser

35
Ile Pro Glu Arg

50
Ala Thr Leu Thr
65
Tyr Cys His Ile
Gly Gly Thr Thr
100

<210> 56
<211> 106
<212> PRT
<213>
<220>
<223>

synthetic light chain variable region

200

Glu

Val

Tyr

40

Ser

Val

Arg

Leu

Thr

Gln

25

Asn

Pro

Glu

Val

Gly
105

Ala

10

Trp

Asn

Asp

Ala

Pro
90

Arg

Tyr

Gln

Ser

Gly

75

Thr

Ile

Gln

Asp

Pro

60

Asp

Lys

205

Ser

His

Arg

45

Phe

Glu

Trp

Cys

Arg

30

Pro

Gly

Ala

Val

Gly

15

Ala

Ser

Thr

Asp

Phe
95

Glu

Gly

Gly

Thr

Tyr

80

Gly



<400>

56

Ser Asp Ile Ser

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Lys

Gln

Ile

50

Ala

Tyr

Gly

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

<220>
<223>

<400>

Ser Leu
20

Ala Pro
35

Pro Glu

Thr Leu

Cys His

Gly Thr
100

57
106
PRT

Val

Gly

Ser

Arg

Thr

Ile

85

Lys

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Artificial Sequence

synthetic light chain variable region

57

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Glu

Val

25

Tyr

Ser

Val

Arg

Leu
105

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Ala

Trp

Asn

Asp

Ala

75

Pro

Arg

Tyr

Gln

Ser

60

Gly

Thr

Ile

Gln

Asp

45

Pro

Asp

Lys

Ser

His

30

Arg

Phe

Glu

Trp

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser

1

Glu Lys Ser Leu

20

5

10

Gly Ser Arg Ala Val Gln Trp Tyr Gln His

25

30

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn Gln Asp Arg

35

Gly Ile Pro Glu

40

45

Arg Phe Ser Gly Ser Pro Asp Ser Arg Pro

Cys

15

Arg

Pro

Gly

Ala

Val
95

Cys

15

Arg

Pro

Gly

Gly

Ala

Ser

Thr

Asp

80

Phe

Gly

Ala

Ser

Thr



50

55

60

Thr Ala Thr Leu Thr Ile Thr Ser Val Glu Ala Gly Asp Glu Ala Asp

65

70

75

80

Tyr Tyr Cys His Ile Trp Asp Ser Arg Val Pro Thr Lys Trp Val Phe

85

90

Gly Gly Gly Thr Thr Leu Thr Val Leu Gly

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

<220>
<223>

<400>

58
107
PRT

100

Artificial Sequence

synthetic light chain variable region

58

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Asp

Phe

Lys

Gln

Ile

50

Thr

Tyr

Gly

<210>

Ser

Ala

35

Pro

Ala

Tyr

Gly

59

Ser

Leu

20

Pro

Glu

Thr

Cys

Gly
100

Val Ala
5

Gly Ser

Ser Leu

Arg Phe

Leu Thr
70

His Ile
85

Thr Lys

Pro

Arg

Ile

Ser

55

Ile

Trp

Leu

105

Gly Glu

Ala Val
25

Ile Tyr

40

Gly Ser

Thr Ser

Asp Ser

Thr Val
105

Thr

10

Gln

Asn

Pro

Val

Arg

90

Leu

Ala

Trp

Asn

Asp

Glu

75

Val

Gly

Arg

Tyr

Gln

Ser

60

Ala

Pro

Ile

Gln

Asp

45

Arg

Gly

Thr

Ser

His

30

Arg

Pro

Asp

Lys

95

Cys

15

Arg

Pro

Phe

Glu

Trp
95

Ala

Ser

Gly

Ala

80

Val



<211>
<212>
<213>

DNA
<220>
<223>

<400> 59
gacggatcgg

ccgcatagtt
cgagcaaaat
ttagggttag
gattattgac
tggagttccg
cccgcccatt
attgacgtca
atcatatgcc
atgcccagta
tcgctattac
actcacgggg
aaaatcaacg
gtaggcgtgt
ctgcttactg
gtttaaactt
agatatccag
gcctcgactg
ttgaccctgg

cattgtctga

gaggattggg
gcggaaagaa

agegegecgs

5428

gagatctccc
aagccagtat
ttaagctaca
gecgttttgeg
tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtacgccc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
gcttatcgaa
aagcttggta
cacagtggcg
tgccttctag
aaggtgccac
gtaggtgtca
aagacaatag
ccagctgggg

gtgtggtggt

Artificial Sequence

synthetic vector pcDNA3.1

gatcccctat
ctgctccctg
acaaggcaag
ctgcttcgceg
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cggttttggc
ctccacccca
aaatgtcgta
gtctatataa
attaatacga
ccgagctcgg
gccgctcgag
ttgccagcca
tcccactgtc
ttctattctg
caggcatgct

ctctaggege

tacgcgcagc

ggtgcactct
cttgtgtgtt
gcttgaccga
atgtacgggc
ttacggggtc
atggcccgcc
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgc
gcagagctct
ctcactatag
atccactagt
tctagagggc
tctgttgttt

ctttcctaat

gggegeteges

ggggatgcgg

tatccccacg

gtgaccgcta

cagtacaatc
ggaggtcgct
caattgcatg
cagatatacg
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccc
gtacatctac
tgggcgtgga
tgggagtttg
cccattgacg
ctggctaact
ggagacccaa
ccagtgtggt
ccgtttaaac
gcccctcccc
aaaatgagga
tggggcagga
tgggctctat
cgccctgtag

cacttgccag

tgctctgatg
gagtagtgcg
aagaatctgc
cgttgacatt
agcccatata
cccaacgacc
gggactttcc
catcaagtgt
gcctggcatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgggcg
agagaaccca
gctggctagc
ggaattctgc
ccgctgatca
cgtgccttcc
aattgcatcg
cagcaaggsg
ggcttctgag
cggcgcatta

cgccctagceg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



cccgctectt
gctctaaatc
aaaaaacttg
cgccctttga
acactcaacc
tattggttaa
tgtgtcagtt
tgcatctcaa
gtatgcaaag
tcccgcccect
ttatttatgc
gcttttttgg
gatctgatca
caggttctcc
tcggetgctc

tcaagaccga

ggctggccac
gggactggct
ctgccgagaa
ctacctgccc
aagccggtct
aactgttcgc
gcgatgcctg
gtggceggct
ctgaagagct
ccgattcgca

ggggttcgaa

tcgetttcett
gggggctcecc
attagggtga
cgttggagtc
ctatctcggt
aaaatgagct
agggtgtgga
ttagtcagca
catgcatctc
aactccgccc
agaggccgag
aggcctaggc
agagacagga
ggccgettgg
tgatgccgcc
cctgtccggt
gacgggegtt
gctattgggc
agtatccatc
attcgaccac
tgtcgatcag
caggctcaag
cttgccgaat
gggtgtggcg
tggcggcgaa
gcgcatcgcec

atgaccgacc

cccttecttt
tttagggttc
tggttcacgt
cacgttcttt
ctattctttt
gatttaacaa
aagtccccag
accaggtgtg
aattagtcag
agttccgccc
gccgectctg
ttttgcaaaa
tgaggatcgt
gtggagaggc
gtgttccggc
gccctgaatg
ccttgcgcag
gaagtgccgg
atggctgatg
caagcgaaac
gatgatctgg
gcgcgeatgc
atcatggtgg
gaccgctatc
tgggctgacc
ttctatcgcc

aagcgacgcc

ctcgccacgt
cgatttagtg
agtgggccat
aatagtggac
gatttataag
aaatttaacg
gctccccagc
gaaagtcccc
caaccatagt
attctccgcc
cctctgagct
agctcccggg
ttcgcatgat
tattcggcta
tgtcagcgca
aactgcagga
ctgtgctcga
ggcaggatct
caatgcggcg
atcgcatcga
acgaagagca
ccgacggcga
aaaatggccg
aggacatagc
gcttcctegt
ttcttgacga

caacctgcca

tcgeccggett
ctttacggca
cgccctgata
tcttgttcca
ggattttgcc
cgaattaatt
aggcagaagt
aggctcccca
cccgccccta
ccatggctga
attccagaag
agcttgtata
tgaacaagat

tgactgggca

ggggegececg
cgaggcagcg
cgttgtcact
cctgtcatct
gctgcatacg
gcgagcacgt
tcaggggctc
ggatctcgtc
cttttctgga
gttggctacc
gctttacggt
gttcttctga

tcacgagatt

tccccgtcaa
cctcgacccc
gacggttttt
aactggaaca
gatttcggcc
ctgtggaatg
atgcaaagca
gcaggcagaa
actccgccca
ctaatttttt
tagtgaggag
tccattttcg
ggattgcacg
caacagacaa
gttctttttg
cggctatcgt
gaagcgggaa
caccttgctc
cttgatccgg
actcggatgg
gcgccagecg
gtgacccatg
ttcatcgact
cgtgatattg
atcgccgctc
gcgggactct

tcgattccac

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



cgccgecttc
cctccagcgc
ttataatggt
actgcattct
gtcgacctct
ttatccgctc
tgcctaatga

gggaaacctg

gcgtattggg
geggegages
taacgcagga
cgecgttgcetg
ctcaagtcag
aagctccctc
tctcccttceg
gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagc
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actccccgtc

aatgataccg

tatgaaaggt
ggggatctca
tacaaataaa
agttgtggtt
agctagagct
acaattccac
gtgagctaac
tcgtgccagc
cgctcttccg
gtatcagctc
aagaacatgt
gegtttttcc
aggtggcgaa
gtgcgctctc
ggaagcgtgg
cgctccaagc
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa

cgagacccac

tgggcttcgg
tgctggagtt
gcaatagcat
tgtccaaact
tggcgtaatc
acaacatacg
tcacattaat
tgcattaatg
cttcctcgcect
actcaaaggc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagcgat
ctacgatacg

gctcaccggc

aatcgttttc
cttcgcccac
cacaaatttc
catcaatgta
atggtcatag
agccggaagc
tgcgttgcgce
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
cccccctgac
actataaaga
cctgececgcett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt

ggagggctta

tccagattta

cgggacgeceg
cccaacttgt
acaaataaag
tcttatcatg
ctgtttcctg
ataaagtgta
tcactgcccg
cgegeggeea
ctgcgctcgg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccgttcagc
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggcc

tcagcaataa

gctggatgat
ttattgcagc
catttttttc
tctgtatacc
tgtgaaattg
aagcctgggsg
ctttccagtc
gaggcggttt
tcgttcggcet
aatcagggga
gtaaaaaggc
aaaatcgacg
ttccccctgg
tgtccgectt
tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgcgctct
aacaaaccac
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgctgc

accagccagc

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620



cggaagggcc
ttgttgccgg
cattgctaca
ttcccaacga
cttcggtcct
ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttct
gtaacccact
gtgagcaaaa
ttgaatactc
catgagcgga
atttccccga
<210>
<211>

<212>
<213>

60
24
DNA

<220>

<223>

<400> 60

gagcgcagaa
gaagctagag
ggcatcgtgg
tcaaggcgag
ccgatcgttg
cataattctc
accaagtcat
cgggataata

tcggggcgaa

cgtgcaccca
acaggaaggc
atactcttcc
tacatatttg

aaagtgccac

gtggtcctgc
taagtagttc
tgtcacgctc
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgcgecaca
aactctcaag
actgatcttc
aaaatgccgc
tttttcaata
aatgtattta

ctgacgtc

Artificial Sequence

caccatcacc atcaccatca ccat

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

61

138
PRT
Mus

<400> 61

musculus

aactttatcc
gccagttaat
gtcgtttggt
ccccatgttg
gttggccgca
gccatccgta
gtgtatgcgg
tagcagaact
gatcttaccg
agcatctttt
aaaaaaggga
ttattgaagc

gaaaaataaa

gcctccatcc
agtttgcgca
atggcttcat
tgcaaaaaag
gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtgc
ctgttgagat
actttcacca
ataagggcga
atttatcagg

caaatagggg

synthetic histidine tag coding sequence

agtctattaa
acgttgttgc
tcagctccgg
cggttagctc
tcatggttat
ctgtgactgg
gctcttgcecc
tcatcattgg
ccagttcgat
gcgtttctgg
cacggaaatg
gttattgtct

ttccgcgcac

Met Glu Trp Ser Arg Val Phe Ile Phe Leu Leu Ser Val Thr Ala Gly

1

5

10

15

Val His Ser Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg

20

25

30

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5428

24



Pro

Thr

Glu

65

Glu

Thr

Tyr

Gly

Gly

Asn

50

Trp

Lys

Ala

Phe

Gln
130

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

<400>

Thr Ser
35

Tyr Leu

Ile Gly

Phe Lys

Tyr Met
100

Cys Ala
115

Gly Thr

62
120
PRT

Val

Ile

Val

Gly

85

Gln

Arg

Leu

Mus musculus

62

Met Arg Cys Leu

1

Gly Ala Ile Gly

20

Val Thr Pro Gly

35

Leu Leu His Ser

50

Pro Gly Gln Ser

Ala

Asp

Glu

Ser

Pro

Lys

Glu

Ile

70

Lys

Leu

Ser

Val

Glu

Ile

Ser

Gly

Gln

Val

Trp

55

Asn

Ala

Ser

Tyr

Thr
135

Phe

Val

Val

Lys

55

Leu

Ser

40

Val

Pro

Thr

Ser

Tyr

120

Val

Leu

Met

Ser

40

His

Leu

Cys

Lys

Gly

Leu

Leu

105

Gly

Ser

Thr

25

Ile

Arg

Ile

Lys

Gln

Ser

Thr

90

Thr

Tyr

Ala

Leu

10

Gln

Ser

Leu

Tyr

Ala

Arg

Gly

75

Ala

Ser

Asp

Leu

Ala

Cys

Tyr

Tyr

Ser

Pro

60

Gly

Asp

Glu

Trp

Val

Ala

Arg

Trp

60

Met

Gly

45

Gly

Thr

Lys

Asp

Phe
125

Leu

Pro

Ser

45

Phe

Ser

Tyr

Gln

Asn

Ser

Ser

110

Ala

Trp

Ser

30

Ser

Leu

Asn

Ala

Gly

Tyr

Ser

95

Ala

Tyr

Ile

15

Val

Thr

Gln

Leu

Phe

Leu

Asn

80

Ser

Val

Trp

Pro

Pro

Ser

Arg

Ala



65

Ser Gly Val Pro

Thr Leu Arg Ile

70 75

85 90

100 105 110

Cys Met Gln Ser Leu Glu Tyr Pro

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

<220>
<223>

<400>

115 120

63

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

63

Met Gln Leu Gln Glu Ser Gly Pro Gly

1

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

<220>
<223>

<400>

5

64

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

64

Val Gln Leu Gln Glu Ser Gly Pro Gly

1

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

<220>
<223>

<400>

5

65

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

65

Val His Leu Gln Glu Ser Gly Pro Gly

95

80

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe

Ser Arg Val Glu Ala Glu Asp Phe Gly Vval Tyr Tyr



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

<220>
<223>

<400>

66

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

66

Leu His Leu Gln Glu Ser Gly Pro Gly

1

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

<220>
<223>

<400>

5

67

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

67

Val Ser Gly Ala Ser Ile Ser Asp Ser

1

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

<220>
<223>

<400>

5

68

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

68

Val Ser Gly Gly Ser Ile Ser Asp Ser

1

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

<220>
<223>

<400>

5

69

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

69



Val Ser Gly Ala Ser Ile Ser Asp Ala
1 5

<210> 70

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 70

Val Ser Gly Gly Ser Ile Ser Asp Ala
1 5

<210> 71

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 71

Val Ser Gly Thr Leu Val Arg Asp Asn
1 5

<210> 72

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 72

Val Ser Gly Ala Ser Ile Asn Asp Ala
1 5

<210> 73

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence



<400> 73

Val Ser Gly Gly Ser Ile Ser Asn Tyr
1 5

<210> 74

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 74

Val Ser Asn Gly Ser Val Ser Gly Arg
1 5

<210> 75

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 75

Ile Arg Arg Ser Pro Gly Lys Gly Leu
1 5

<210> 76

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 76

Ile Arg Gln Ser Pro Gly Lys Gly Leu
1 5

210> 77

<211> 9

<212> PRT

<213> Artificial Sequence



<220>
<223> synthetic T cell epitope sequence

<400> 77

Ile Arg Gln Pro Leu Gly Lys Gln Pro
1 5

<210> 78

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 78

Ile Arg Gln Ser Pro Gly Lys Arg Pro
1 5

<210> 79

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 79

Ile Arg Gln Ser Pro Gly Arg Gly Leu
1 5

<210> 80

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 80
Ile Gly Tyr Val His Lys Ser Gly Asp
1 5

<210> 81
<211> 9
<212> PRT



<213>

<220>
<223>

<400>

Artificial Sequence

synthetic T cell epitope sequence

81

Ile Gly Tyr Val His Asp Ser Gly Asp

1

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

<220>
<223>

<400>

5

82

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

82

Val Gly Tyr Val His His Ser Gly Asp

1

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

<220>
<223>

<400>

5

83

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

83

Ile Gly Tyr Ile Ser Asp Arg Glu Thr

1

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

<220>
<223>

<400>

5

84

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

84

Ile Gly Tyr Phe Ser Asp Thr Asp Arg

1

<210>

5

85



<211>
<212>
<213>

<220>
<223>

<400>

9
PRT
Artificial Sequence

synthetic T cell epitope sequence

85

Leu Lys Ser Arg Val Asn Leu Ser Leu

1

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

<220>
<223>

<400>

5

86

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

86

Leu Lys Ser Arg Val Thr Leu Ser Leu

1

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

<220>
<223>

<400>

5

87

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

87

Leu Lys Ser Arg Val His Leu Ser Leu

1

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

<220>
<223>

<400>

5

88

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

88

Leu Lys Ser Arg Val Ser Leu Ser Leu

1

5



<210> 89

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 89

Leu Lys Ser Arg Val Ala Leu Ser Leu
1 5

<210> 90

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 90

Leu Lys Arg Arg Val Thr Phe Ser Leu
1 5

<210> 91

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 91

Leu Asn Ser Arg Ala Val Ile Ser Arg
1 5

<210> 92

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 92

Leu Arg Ser Arg Leu Thr Leu Ser Val



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

<220>
<223>

<400>

93

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

93

Val Ser Leu Ser Leu Val Ala Ala Thr

1

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

<220>
<223>

<400>

5

94

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

94

Val Ser Leu Lys Leu Val Ala Ala Thr

1

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

<220>
<223>

<400>

5

95

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

95

Val Ser Leu Ser Leu Thr Ser Val Thr

1

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

<220>
<223>

<400>

5

96

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

96



Val Ser Leu Ser Leu Ser Ser Val Thr
1 5

<210> 97

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 97

Val Ser Leu Ser Leu Lys Ser Val Thr
1 5

<210> 98

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 98

Val Ser Leu Ser Leu Asn Ser Val Thr
1 5

<210> 99

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 99

Val Ser Leu Lys Leu Thr Ser Val Thr
1 5

<210> 100

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence



<400>

100

Val Ser Leu Arg Leu Thr Gly Val Thr

1

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

<220>
<223>

<400>

5

101

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

101

Val Ser Leu Lys Leu Val Asp Leu Thr

1

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

<220>
<223>

<400>

5

102

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

102

Leu Ser Leu Gln Leu Arg Ser Val Thr

1

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

<220>
<223>

<400>

5

103

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

103

Leu Ser Leu Arg Leu Lys Ser Val Thr

1

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

5

104

9

PRT

Artificial Sequence



<220>
<223> synthetic T cell epitope sequence

<400> 104

Leu Ser Leu Lys Leu Lys Ser Val Thr
1 5

<210> 1605

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 105

Leu Val Ala Ala Thr Ala Ala Asp Ser
1 5

<210> 106

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 106

Leu Thr Ser Val Thr Ala Ala Asp Ser
1 5

<210> 107

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 107
Leu Thr Gly Val Thr Ala Ala Asp Ser
1 5

<210> 108
<211> 9
<212> PRT



<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 108

Leu Arg Ser Val Thr Ala Ala Asp Ser
1 5

<210> 109

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 109

Leu Lys Ser Val Thr Ala Ala Asp Ser
1 5

<210> 110

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 110

Leu Asn Ser Val Thr Ala Ala Asp Ser
1 5

<210> 111

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 111
Leu Ser Ser Val Thr Ala Ala Asp Ser

1 5

<210> 112



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

<220>
<223> synthetic T cell epitope sequence

<400> 112

Leu Val Asp Leu Thr Ala Ala Asp Ser
1 5

<210> 113

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 113

Leu Arg Ser Val Thr Thr Ala Asp Thr
1 5

<210> 114

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 114

Leu Lys Ser Val Thr Ala Ala Asp Ser
1 5

<210> 115

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 115

Tyr Tyr Cys Ala Arg Thr Leu His Gly
1 5



<210> 116

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 116

Tyr Tyr Cys Ala Thr Thr Lys His Gly
1 5

<210> 117

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 117

Tyr Phe Cys Ala Arg Ala Leu His Gly
1 5

<210> 118

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 118

Tyr Phe Cys Ala Thr Ala Arg Arg Gly
1 5

<210> 119

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 119

Tyr Tyr Cys Ala Arg Ala Gln Gln Gly



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

<220>
<223>

<400>

120

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

120

Leu His Gly Arg Arg Ile Tyr Gly Ile

1

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

<220>
<223>

<400>

5

121

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

121

Lys His Gly Arg Arg Ile Tyr Gly Val

1

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

<220>
<223>

<400>

5

122

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

122

Leu His Gly Lys Arg Ile Tyr Gly Ile

1

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

<220>
<223>

<400>

5

123

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

123



Arg Arg Gly Gln Arg Ile Tyr Gly Val

1

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

<220>
<223>

<400>

5

124

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

124

Gln Gln Gly Lys Arg Ile Tyr Gly Ile

1

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

<220>
<223>

<400>

5

125

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

125

Ile Tyr Gly Ile Val Ala Phe Asn Glu

1

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

<220>
<223>

<400>

5

126

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

126

Ile Tyr Gly Val Val Ala Phe Lys Glu

1

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

<220>
<223>

5

127

9

PRT

Artificial Sequence

synthetic T cell epitope sequence



<400>

127

Ile Tyr Gly Ile Val Ala Leu Gly Glu

1

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

<220>
<223>

<400>

5

128

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

128

Ile Tyr Gly Val Val Ser Phe Gly Glu

1

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

<220>
<223>

<400>

5

129

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

129

Ile Tyr Gly Ile Val Ser Phe Gly Glu

1

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

<220>
<223>

<400>

5

130

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

130

Tyr Phe Tyr Met Asp Val Trp Gly Asn

1

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

5

131

9

PRT

Artificial Sequence



<220>
<223> synthetic T cell epitope sequence

<400> 131

Tyr Phe Tyr Met Asp Val Trp Gly Lys
1 5

<210> 132

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 132

Tyr Phe Tyr Met Asp Val Trp Lys Gln
1 5

<210> 133

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 133

Tyr Phe Tyr Met Asp Val Trp Gly Ala
1 5

<210> 134

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 134
Tyr Phe Tyr Met Asp Val Trp Gly His
1 5

<210> 135
<211> 9
<212> PRT



<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 135

Tyr Phe Tyr Met Asp Val Trp Gly Arg
1 5

<210> 136

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 136

Tyr Phe Tyr Met Asp Val Trp Gly Thr
1 5

<210> 137

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 137
Tyr Tyr Tyr Met Asp Val Trp Gly Lys
1 5

<210> 138

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 138
Tyr Tyr Tyr Met Asp Ala Trp Gly Lys
1 5

<210> 139



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

<220>
<223> synthetic T cell epitope sequence

<400> 139

Val Ala Pro Gly Glu Thr Ala Arg Ile
1 5

<210> 140

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 140

Val Ala Pro Gly Gln Thr Ala Arg Ile
1 5

<210> 141

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 141

Val Ser Pro Gly Glu Thr Ala Lys Ile
1 5

<210> 142

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 142

Val Ser Pro Leu Ser Val Ala Leu Gly
1 5



<210> 143

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 143

Leu Ala Pro Gly Ala Thr Ala Lys Ile
1 5

<210> 144

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 144

Leu Ile Ile Tyr Asn Asn Gln Asp Arg
1 5

<210> 145

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 145

Leu Ile Ile Tyr Asn Asn Asn Asp Arg
1 5

<210> 146

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 146

Leu Leu Ile Tyr Asn Asn Gln Asp Arg



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

<220>
<223>

<400>

147

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

147

Phe Gly Thr Thr Ala Thr Leu Thr Ile

1

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

<220>
<223>

<400>

5

148

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

148

Pro Gly Thr Thr Ala Thr Leu Thr Ile

1

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

<220>
<223>

<400>

5

149

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

149

Ile Gly Val Thr Ala Thr Leu Thr Ile

1

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

<220>
<223>

<400>

5

150

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

150



Phe Gly Gly Gly Thr Thr Leu Thr Val

1

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

<220>
<223>

<400>

5

151

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

151

Phe Gly Glu Gly Thr Thr Leu Ile Val

1

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

<220>
<223>

<400>

5

152

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

152

Phe Asp Arg Gly Thr Thr Leu Thr Val

1

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

<220>
<223>

<400>

5

153

9

PRT

Artificial Sequence

synthetic T cell epitope sequence

153

Phe Gly Gly Ala Thr Arg Leu Thr Val

1

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

<220>
<223>

5

154

9

PRT

Artificial Sequence

synthetic T cell epitope sequence



<400> 154

Phe Gly Gly Gly Thr Gln Leu Thr Val
1 5

<210> 155

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 155

Phe Ala Gly Gly Thr Gln Leu Thr Val
1 5

<210> 156

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 156

Val Ser Gly Ala Ser Ile Ser Asp Ser Tyr Trp Ser Trp Ile Arg
1 5 10 15

<210> 157

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 157

Ser Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys Gly Leu Glu
1 5 10 15

<210> 158

<211> 15

<212> PRT

<213> Artificial Sequence



<220>
<223> synthetic T cell epitope sequence

<400> 158

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

<210> 159

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 159

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

<210> 160

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 160

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

<210> 161

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 161
Gln Val Ser Leu Ser Leu Thr Gly Val Thr Ala Ala Asp Ser Gly

1 5 10 15

<210> 162
<211> 15
<212> PRT



<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 162

Ile Tyr Gly Ile Val Ala Phe Asn Glu Trp Phe Thr Tyr Phe Tyr
1 5 10 15

<210> 163

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 163

Phe Asn Glu Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly Asn
1 5 10 15

<210> 164

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 164

Phe Asn Glu Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly Lys
1 5 10 15

<210> 165

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 165
Phe Asn Glu Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly His
1 5 10 15

<210> 166



<211> 15
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 166

Phe Asn Glu Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly Ala
1 5 10 15

<210> 167

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 167

Phe Asn Glu Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly Thr
1 5 10 15

<210> 168

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 168

Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly Asn Gly Thr Gln
1 5 10 15

<210> 169

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 169

Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly Lys Gly Thr Gln
1 5 10 15



<210> 170

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 170

Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly His Gly Thr Gln
1 5 10 15

<210> 171

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 171

Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly Ala Gly Thr Gln
1 5 10 15

<210> 172

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 172

Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly Thr Gly Thr Gln
1 5 10 15

<210> 173

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 173

Tyr Phe Tyr Met Asp Val Trp Gly Asn Gly Thr Gln Val Thr Val



<210> 174

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 174

Tyr Phe Tyr Met Asp Val Trp Gly Lys Gly Thr Gln Val Thr Val
1 5 10 15

<210> 175

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 175

Tyr Phe Tyr Met Asp Val Trp Gly His Gly Thr Gln Val Thr Val
1 5 10 15

<210> 176

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 176

Tyr Phe Tyr Met Asp Val Trp Gly Ala Gly Thr Gln Val Thr Val
1 5 10 15

<210> 177

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 177



Tyr Phe Tyr Met Asp Val Trp Gly Thr Gly Thr Gln Val Thr Val
1 5 10 15

<210> 178

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 178

Phe Gly Thr Thr Ala Thr Leu Thr Ile Thr Ser Val Glu Ala Gly
1 5 10 15

<210> 179

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 179

Ser Pro Phe Gly Thr Thr Ala Thr Leu Thr Ile Thr Ser Val Glu
1 5 10 15

<210> 180

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence

<400> 180

Ser Pro Asp Ser Pro Phe Gly Thr Thr Ala Thr Leu Thr Ile Thr
1 5 10 15

<210> 181

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic T cell epitope sequence



<400> 181
Pro Thr Lys Trp Val Phe Gly Gly Gly Thr Thr Leu Thr Val Leu
1 5 10 15
<210> 182

<400> 182
000

<210> 183

<400> 183
000

<210> 184

<400> 184
000

<210> 185

<400> 185
000

<210> 186

<400> 186
000

<21e> 187

<400> 187
000

<210> 188

<400> 188
000

<210> 189

<400> 189
000

<210> 190
<211> 462
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy chain antibody sequence



<400>

190

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

191
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

191

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Thr

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Glu

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

Phe

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

192
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

192

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

193
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

193

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

194
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

194

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Phe

Thr

265

Val

Val

Ser

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Glu

250

Leu

Ser

Glu

Thr

Asn

330

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

195
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

195

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Ala

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Phe

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Glu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

196
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Gln

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

196

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Arg

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

197
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

197

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Leu

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Pro

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Leu

315

Gly

Ile

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Ile

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

198
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Leu

Val

Met

Ser

Synthetic PG121 heavy chain antibody

198

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

Phe

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Thr

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

199
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

199

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Thr

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

Phe

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

200
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

200

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ala

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Ala

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Ala

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

201
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

201

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Leu

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Val

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Pro

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

202
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Leu

315

Gly

Ile

Val

Ser

Glu

395

Leu

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

202

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

203
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

203

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ala

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

204
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

204

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

205
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

205

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Leu His Glu Ala Leu His

435

440

445

Ser His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

206
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

206

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ala

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

207
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

207

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Gly

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

208
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Gly

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

208

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Gly Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

209
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

209

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

210
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

210

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

211
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

211

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Thr

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Asn

60

Asn

Lys

Val

Lys

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

212
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

212

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Thr

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Asn

60

Asn

Lys

Val

Lys

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ala

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

213
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

213

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Asn
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Thr

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Asn

Lys

Val

Lys

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

214
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

214

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

215
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

215

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

216
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

216

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

217
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

217

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

218
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

218

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Gln

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

219
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

219

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Asn

Lys

Val

Lys

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

220
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
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Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

220

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Leu

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

221
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

221

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Ala

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

222
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

222

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Asn

Thr

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

223
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

223

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Thr

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

224
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

224

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Lys

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

225
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

225

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

His

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

226
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

226

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Thr

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

227
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

227

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Asn

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

228
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

228

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Gln Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

229
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

229

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ala

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

230
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

230

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Gly

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

231
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

231

Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

232
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

232

Glu Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

233
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

233

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Thr

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

234
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

234

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Asn

Lys

Val

His

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

235
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

235

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Ala

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

236
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

236

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Ala

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

237
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

237

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Thr

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Gly

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

238
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

238

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

239
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

239

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ala

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

240
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

240

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Gln Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

241
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

241

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Leu His Glu Ala Leu His

435

440

445

Ser His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

242
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

242

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

243
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

Synthetic PG121 heavy chain antibody

243

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

Lys

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

244
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

244

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

His

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420 425 430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Leu His Glu Ala Leu His
435 440 445

Ser His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
450 455 460

<210> 245
<211> 462
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy chain antibody sequence

<400> 245
Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1 5 10 15

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

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr Ser Pro Ser Leu Lys
50 55 60

Ser Arg Val His Leu Ser Leu Asp Thr Ser Lys Asn Gln Val Ser Leu
65 70 75 80

Ser Leu Ser Ser Val Thr Ala Ala Asp Ser Gly Lys Tyr Tyr Cys Ala
85 90 95

Arg Thr Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu
100 105 110

Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly Asn Gly Thr Gln Val
115 120 125

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

246
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

Synthetic PG121 heavy chain antibody

246

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

His

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

Lys

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

247
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

247

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

His

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

His

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Leu His Glu Ala Leu His

435

440

445

Ser His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

248
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

248

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Ser

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ser

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Asn

60

Asn

Lys

Val

Asn

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

249
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

Synthetic PG121 heavy chain antibody

249

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Asn
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

Lys

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

250
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

250

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Asn

60

Asn

Lys

Val

His

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420 425 430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Leu His Glu Ala Leu His
435 440 445

Ser His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
450 455 460

<210> 251
<211> 462
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy chain antibody sequence

<400> 251
Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1 5 10 15

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

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr Asn Pro Ser Leu Lys
50 55 60

Ser Arg Val His Leu Ser Leu Asp Thr Ser Lys Asn Gln Val Ser Leu
65 70 75 80

Ser Leu Ser Ser Val Thr Ala Ala Asp Ser Gly Lys Tyr Tyr Cys Ala
85 90 95

Arg Thr Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu
100 105 110

Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly Asn Gly Thr Gln Val
115 120 125

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

252
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

Synthetic PG121 heavy chain antibody

252

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Asn
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

His

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

Lys

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

253
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

253

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

His

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Asn

60

Asn

Lys

Val

Lys

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Ala

280

Gly

Gln

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Phe

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Glu

250

Leu

Ser

Glu

Thr

Asn

330

Ser

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420 425 430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
435 440 445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
450 455 460

<210> 254
<211> 462
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy chain antibody sequence

<400> 254
Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1 5 10 15

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

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr Asn Pro Ser Leu Lys
50 55 60

Ser Arg Val His Leu Ser Leu Asp Thr Ser Lys Asn Gln Val Ser Leu
65 70 75 80

Ser Leu Ser Ser Val Thr Ala Ala Asp Ser Gly Lys Tyr Tyr Cys Ala
85 90 95

Arg Thr Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu
100 105 110

Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly Lys Gly Thr Gln Val
115 120 125

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

255
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG121 heavy chain antibody

255

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Asn
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

His

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

His

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

256
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

256

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Gln

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Leu His Glu Ala Leu His

435

440

445

Ser His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

257
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

257

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Ser

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ser

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Gln

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Lys

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

258
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

Synthetic PG121 heavy chain antibody

258

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Gln Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

His

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

259
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

259

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

His

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Gln

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420 425 430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Leu His Glu Ala Leu His
435 440 445

Ser His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
450 455 460

<210> 260
<211> 462
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy chain antibody sequence

<400> 260
Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1 5 10 15

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

Tyr Trp Ser Trp Ile Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr Ser Pro Ser Leu Lys
50 55 60

Ser Arg Val His Leu Ser Leu Asp Thr Ser Lys Asn Gln Val Ser Leu
65 70 75 80

Ser Leu Ser Ser Val Thr Ala Ala Asp Ser Gly Lys Tyr Tyr Cys Ala
85 90 95

Arg Thr Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu
100 105 110

Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly Lys Gly Thr Gln Val
115 120 125

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

261
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

Synthetic PG121 heavy chain antibody

261

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Gln Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Ser
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

His

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

His

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

262
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

262

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

Asn

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Gln

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Asn

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Leu His Glu Ala Leu His

435

440

445

Ser His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

263
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

263

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Ser

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

Asn

Ser

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Gln

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Asn

60

Asn

Lys

Val

Lys

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

264
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

Synthetic PG121 heavy chain antibody

264

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Gln Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Asn
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

Asn

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

His

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

265
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

265

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

His

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Gln

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Asn

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420 425 430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Leu His Glu Ala Leu His
435 440 445

Ser His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
450 455 460

<210> 266
<211> 462
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy chain antibody sequence

<400> 266
Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1 5 10 15

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

Tyr Trp Ser Trp Ile Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr Asn Pro Ser Leu Lys
50 55 60

Ser Arg Val His Leu Ser Leu Asp Thr Ser Lys Asn Gln Val Ser Leu
65 70 75 80

Ser Leu Ser Ser Val Thr Ala Ala Asp Ser Gly Lys Tyr Tyr Cys Ala
85 90 95

Arg Thr Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu
100 105 110

Trp Phe Thr Tyr Phe Tyr Met Asp Val Trp Gly Lys Gly Thr Gln Val
115 120 125

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

267
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

Synthetic PG121 heavy chain antibody

267

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Gln Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Asn
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

His

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

His

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

268
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
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Artificial Sequence

Synthetic PG121 heavy chain antibody sequence
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Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

268

Gln Leu Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Ala

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Thr

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

His

Gly

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Asn

60

Asn

Lys

Val

Thr

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ala

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Leu His Glu Ala Leu His

435

440

445

Ser His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

269
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody
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Gln Leu Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Ala

Phe

Val

Ser

Ser

35

Val

Val

Thr

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

His

Gly

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Asn

60

Asn

Lys

Val

Thr

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ala

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

270
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

Synthetic PG121 heavy chain antibody

270

Gln Leu Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Asn
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ala

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Ala

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Thr

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

His

Gly

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

Thr

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

271
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

271

Gln Leu Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Ala

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Thr

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

His

Gly

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Asn

60

Asn

Lys

Val

Thr

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ala

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Leu His Glu Ala Leu His

435

440

445

Ser His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

272
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

272

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Thr

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

His

Gly

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Asn

60

Asn

Lys

Val

Thr

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

273
462
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

Synthetic PG121 heavy chain antibody

273

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Gly Tyr Val His Lys Ser Gly Asp Thr Asn Tyr

50

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Val

Ser

Gly

Asn
60

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Lys

Ile

Leu

45

Pro

Leu Pro

Cys Leu

Ser Asn

Asp Ser
415

Ser Arg
430

Ala Leu

Lys

Pro Ser
15

Ser Asp
30

Glu Trp

Ser Leu

Pro

Val

Gly

400

Asp

Trp

His

Glu

Ser

Ile

Lys



Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Thr

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

His

Gly

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Asn

Lys

Val

Thr

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val



Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

274
462
PRT

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 heavy chain antibody sequence

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<400>

274

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Thr

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

His

Gly

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

Val

Ser

Gly

Asn

60

Asn

Lys

Val

Thr

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Leu His Glu Ala Leu His

435

440

445

Ser His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

275
462
PRT

455

Artificial Sequence

Synthetic PG121 heavy chain antibody

275

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

Ser

Ser

35

Val

Val

Thr

Leu

Thr

115

Ser

Leu

Leu

20

Trp

His

His

Gly

His

100

Tyr

Ser

Gln

Thr

Ile

Lys

Leu

Val

85

Gly

Phe

Ala

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

460

sequence

Val

Ser

Gly

Asn

60

Asn

Lys

Val

Thr

Val

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala



Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn
340

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Leu
345

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

His

Val

Tyr

315

Gly

Glu

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

270

Pro

Ala

Val

Tyr

Thr
350

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser



Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Lys
355

Glu

Phe

Glu

Phe

Gly

435

Tyr

276
211
PRT

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Glu Pro
360

Asn Gln

Ile Ala

Thr Thr

Lys Leu
425

Cys Ser
440

Leu Ser

Gln

Val

Val

Pro

410

Thr

Val

Leu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

Synthetic PG121 light chain antibody

276

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

Glu Lys Ser Leu

20

5

10

Gly Ser Arg Ala Val Gln Trp

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

35

Gly Ile Pro Glu

50

40

Arg Phe Ser Gly Ser Pro Asp

55

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Pro

Leu

Asn

Ser

415

Arg

Leu

Pro

Val

Gly

400

Asp

Trp

His

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser

45

Ser Pro Phe Gly Thr

60



Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

277
211
PRT

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

277

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Cys

Thr

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly

1

5

10

15



Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

<210>

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

278

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<211>
<212>
<213>

<220>
<223>

<400>

211
PRT

Artificial Sequence

Synthetic PG121 light chain antibody

278

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys



180

185

190

Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Glu Cys Ser

210

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

<220>
<223>

<400>

279
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

279

Ser Asp Ile Ser

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

Ser Leu
20

Ala Pro
35

Pro Glu

Thr Leu

Cys His

Gly Thr
100

Thr Leu
115

Leu Val

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr



130

Val Ala
145

Thr Thr

Leu Ser

Gln Vval

Glu Cys
210

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

<220>
<223>

<400>
Ser Asp

1

Glu Lys

Gly Gln

Gly Ile
50

Thr Ala
65

Tyr Tyr

Trp

Pro

Leu

Thr

195

Ser

280
211
PRT

Lys

135

Ala Asp Ser

150

Ser Lys Gln Ser

165

Thr Pro Glu Gln

180

His

Glu Gly Ser

Artificial Sequence

Ser Pro

Asn Asn

Trp Lys
185

Thr Val
200

Val

Lys

170

Ser

Glu

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

280

Ile

Ser

Ala

35

Pro

Thr

Cys

Ser

Leu

20

Pro

Glu

Leu

His

Val Ala

Gly

Ser

Arg

Thr

Ile

Ser

Leu

Phe

Ile

70

Trp

Pro

Arg

Ile

Ser

55

Thr

Asp

Gly Glu

Ala Val
25

Ile Tyr

40

Gly Ser

Ser Val

Ser Arg

Thr

10

Gln

Asn

Pro

Glu

Val

Ala

Trp

Asn

Asp

Ala

75

Pro

140

Ala Gly Val

Ala Ala Ser

Arg Ser Tyr
190

Thr Val Ala
205

sequence

Arg Ile Ser

Tyr Gln His
30

Gln Asp Arg
45

Ser Pro Phe
60

Gly Asp Glu

Thr Lys Trp

Glu

Ser

175

Ser

Pro

Cys

15

Arg

Pro

Gly

Ala

Val

Thr

160

Tyr

Cys

Thr

Gly

Ala

Ser

Thr

Asp

80

Phe



Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

281
211
PRT

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

281

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

5

10

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp

20

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser



Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

282
211
PRT

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<400>

282

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr
195

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



Glu Cys Ser
210

<210> 283
<211> 211
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 light chain antibody sequence

<400> 283
Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly
1 5 10 15

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp Tyr Gln His Arg Ala
20 25 30

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn Gln Asp Arg Pro Ser
35 40 45

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

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

Tyr Tyr Cys His Ile Trp Asp Ser Arg Val Pro Thr Lys Trp Val Phe
85 90 95

Gly Gly Gly Thr Thr Leu Thr Val Leu Gly Gln Pro Lys Ala Ala Pro
100 105 110

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

Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val Thr
130 135 140

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



Thr

Leu

Gln

Glu

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr

165

170

175

Leu Thr Pro Glu Gln Trp Lys Ser His Arg Ser Tyr Ser Cys

180

185

190

Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Ser

284
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

284

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Lys

Gln

Ile

50

Ala

Tyr

Gly

Ser

Ala

35

Pro

Thr

Cys

Gly

Ser

Leu

20

Pro

Glu

Leu

His

Thr
100

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Glu

Val

25

Tyr

Ser

Val

Arg

Leu
105

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Ser

His

30

Arg

Phe

Glu

Trp

Ala
110

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro



Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr
115

Leu

Trp

Pro

Leu

Thr

195

Ser

285
211
PRT

Leu

Val

Lys

Ser

Thr

180

His

Phe Pro

Cys Leu

Ala Asp
150

Lys Gln
165

Pro Glu

Glu Gly

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Phe

Val

Lys

170

Ser

Glu

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

285

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

Glu Lys Ser Leu

20

5

10

Gly Ser Arg Ala Val Gln Trp

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

35

Gly Ile Pro Glu

50

40

Arg Phe Ser Gly Ser Pro Asp

55

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

Ala

Val

Ser

Tyr

190

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser

45

Ser Pro Phe Gly Thr

60



Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

286
211
PRT

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

286

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Cys

Thr

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly

1

5

10

15



Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

<210>

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

287

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<211>
<212>
<213>

<220>
<223>

<400>

211
PRT

Artificial Sequence

Synthetic PG121 light chain antibody

287

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys



180

185

190

Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Glu Cys Ser

210

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

<220>
<223>

<400>

288
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

288

Ser Asp Ile Ser

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

Ser Leu
20

Ala Pro
35

Pro Glu

Thr Leu

Cys His

Gly Thr
100

Thr Leu
115

Leu Val

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr



130

Val Ala
145

Thr Thr

Leu Ser

Gln Vval

Glu Cys
210

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

<220>
<223>

<400>
Ser Asp

1

Glu Lys

Gly Gln

Gly Ile
50

Thr Ala
65

Tyr Tyr

Trp

Pro

Leu

Thr

195

Ser

289
211
PRT

Lys

135

Ala Asp Ser

150

Ser Lys Gln Ser

165

Thr Pro Glu Gln

180

His

Glu Gly Ser

Artificial Sequence

Ser Pro

Asn Asn

Trp Lys
185

Thr Val
200

Val

Lys

170

Ser

Glu

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

289

Ile

Ser

Ala

35

Pro

Thr

Cys

Ser

Leu

20

Pro

Glu

Leu

His

Val Ala

Gly

Ser

Arg

Thr

Ile

Ser

Leu

Phe

Ile

70

Trp

Pro

Arg

Ile

Ser

55

Thr

Asp

Gly Glu

Ala Val
25

Ile Tyr

40

Gly Ser

Ser Val

Ser Arg

Thr

10

Gln

Asn

Pro

Glu

Val

Ala

Trp

Asn

Asp

Ala

75

Pro

140

Ala Gly Val

Ala Ala Ser

Arg Ser Tyr
190

Thr Val Ala
205

sequence

Arg Ile Ser

Tyr Gln His
30

Gln Asp Arg
45

Ser Pro Phe
60

Gly Asp Glu

Thr Lys Trp

Glu

Ser

175

Ser

Pro

Cys

15

Arg

Pro

Gly

Ala

Val

Thr

160

Tyr

Cys

Thr

Gly

Ala

Ser

Thr

Asp

80

Phe



Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

290
211
PRT

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

290

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

5

10

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp

20

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser



Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

291
211
PRT

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<400>

291

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr
195

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



Glu Cys Ser
210

<210> 292
<211> 211
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 light chain antibody sequence

<400> 292
Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly
1 5 10 15

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp Tyr Gln His Arg Ala
20 25 30

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn Gln Asp Arg Pro Ser
35 40 45

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

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

Tyr Tyr Cys His Ile Trp Asp Ser Arg Val Pro Thr Lys Trp Val Phe
85 90 95

Gly Gly Gly Thr Thr Leu Thr Val Leu Gly Gln Pro Lys Ala Ala Pro
100 105 110

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

Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val Thr
130 135 140

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



Thr

Leu

Gln

Glu

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr

165

170

175

Leu Thr Pro Glu Gln Trp Lys Ser His Arg Ser Tyr Ser Cys

180

185

190

Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Ser

293
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

293

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Lys

Gln

Ile

50

Ala

Tyr

Gly

Ser

Ala

35

Pro

Thr

Cys

Gly

Ser

Leu

20

Pro

Glu

Leu

His

Thr
100

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Glu

Val

25

Tyr

Ser

Val

Arg

Leu
105

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Ser

His

30

Arg

Phe

Glu

Trp

Ala
110

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro



Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr
115

Leu

Trp

Pro

Leu

Thr

195

Ser

294
211
PRT

Leu

Val

Lys

Ser

Thr

180

His

Phe Pro

Cys Leu

Ala Asp
150

Lys Gln
165

Pro Glu

Glu Gly

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Phe

Val

Lys

170

Ser

Glu

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

294

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

Glu Lys Ser Leu

20

5

10

Gly Ser Arg Ala Val Gln Trp

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

35

Gly Ile Pro Glu

50

40

Arg Phe Ser Gly Ser Pro Asp

55

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

Ala

Val

Ser

Tyr

190

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser

45

Ser Pro Phe Gly Thr

60



Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

295
211
PRT

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

295

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Cys

Thr

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly

1

5

10

15



Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

<210>

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

296

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<211>
<212>
<213>

<220>
<223>

<400>

211
PRT

Artificial Sequence

Synthetic PG121 light chain antibody

296

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys



180

185

190

Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

Artificial Sequence

200

Synthetic PG121 light chain antibody

195

Glu Cys Ser
210

<210> 297
<211> 218
<212> PRT
<213>
<220>
<223>
<400> 297

Ser Tyr Val Leu

1

Thr

Gln

Asn

Pro

65

Glu

Val

Gly

Glu

Ala

Trp

Asn

50

Asp

Ala

Pro

Gln

Glu

Arg

Tyr

35

Gln

Ser

Gly

Thr

Pro

115

Leu

Ile

20

Gln

Asp

Pro

Asp

Lys

100

Lys

Gln

Thr

Ser

His

Arg

Phe

Glu

85

Trp

Ala

Ala

Gln

Cys

Arg

Pro

Gly

70

Ala

Val

Ala

Asn

Pro

Gly

Ala

Ser

55

Thr

Asp

Phe

Pro

Lys

Ser

Glu

Gly

40

Gly

Thr

Tyr

Gly

Ser

120

Ala

Asp

Lys

25

Gln

Ile

Ala

Tyr

Gly

105

Val

Thr

Ile

10

Ser

Ala

Pro

Thr

Cys

90

Gly

Thr

Leu

Ser

Leu

Pro

Glu

Leu

75

His

Thr

Leu

Val

sequence

Val

Ser

Arg

60

Thr

Ile

Thr

Phe

Cys

205

Ala

Ser

Leu

45

Phe

Ile

Trp

Leu

Pro

125

Leu

Pro

Arg

30

Ile

Ser

Thr

Asp

Thr

110

Pro

Ile

Gly

15

Ala

Ile

Gly

Ser

Ser

95

Val

Ser

Ser

Glu

Val

Tyr

Ser

Val

80

Arg

Leu

Ser

Asp



Phe

145

Val

Lys

Ser

Glu

130

Tyr

Lys

Tyr

His

Lys
210

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

<220>
<223>

<400>

Pro

Ala

Ala

Arg

195

Thr

298
211
PRT

Gly

Gly

Ala

180

Ser

Val

Ala

Val

165

Ser

Tyr

Ala

Val

150

Glu

Ser

Ser

Pro

135

Thr

Thr

Tyr

Cys

Thr
215

Artificial Sequence

Val Ala

Thr Thr

Leu Ser
185

Gln Vval
200

Glu Cys

Trp

Pro

170

Leu

Thr

Ser

Lys

155

Ser

Thr

His

Synthetic PG121 light chain antibody

298

Ser Asp Ile

1

Glu

Lys

Gly Gln

Gly Ile

Thr
65

Tyr

50

Ala

Tyr

Ser

Ala

35

Pro

Thr

Cys

Ser

Leu

20

Pro

Glu

Leu

His

Val

Gly

Ser

Arg

Thr

Ile

Ala

Ser

Leu

Phe

Ile

70

Trp

Pro

Arg

Ile

Ser

55

Thr

Asp

Gly Glu

Ala Val
25

Ile Tyr

40

Gly Ser

Ser Val

Ser Arg

Thr

10

Gln

Asn

Pro

Glu

Val

Ala

Trp

Asn

Asp

Ala

75

Pro

140

Ala Asp Ser Ser

Lys Gln Ser Asn
175

Pro Glu Gln Trp
190

Glu Gly Ser Thr
205

sequence

Arg Ile Ser Cys
15

Tyr Gln His Arg
30

Gln Asp Arg Pro
45

Ser Pro Phe Gly
60

Gly Asp Glu Ala

Thr Lys Trp Val

Pro

160

Asn

Lys

Val

Gly

Ala

Ser

Thr

Asp

80

Phe



Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

299
211
PRT

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

299

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

5

10

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp

20

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser



Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

300
211
PRT

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<400>

300

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr
195

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Ile

Gln

Asp

45

Pro

Asp

Asn

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



Glu Cys Ser

210

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

<220>
<223>

<400>

301
211
PRT

Artificial Sequence

Synthetic PG121 light chain antibody

301

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val
145

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Val Ala

Gly Ser

Thr Leu

Arg Phe

Thr Ile

70

Ile Trp

85

Thr Leu

Phe Pro

Cys Leu

Ala Asp
150

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Gly Glu

Ala Vval
25

Ile Tyr
40

Gly Ser

Ser Val

Ser Arg

Val Leu

105

Ser Ser
120

Ser Asp

Ser Pro

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys
155

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr
160



Thr

Leu

Gln

Glu

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr

165

170

175

Leu Thr Pro Glu Gln Trp Lys Ser His Arg Ser Tyr Ser Cys

180

185

190

Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Ser

302
218
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

302

Ser Ser Val

1

Thr

Gln

Asn

Pro

65

Glu

Val

Ala

Trp

Asn

50

Asp

Ala

Pro

Arg

Tyr

35

Gln

Ser

Gly

Thr

Thr

Ile

20

Gln

Asp

Pro

Asp

Lys
100

Ser

Ser

His

Arg

Phe

Glu

85

Trp

Tyr

Cys

Arg

Pro

Gly

70

Ala

Val

Val

Gly

Ala

Ser

55

Thr

Asp

Phe

Ser

Glu

Gly

40

Gly

Thr

Tyr

Gly

Asp

Lys

25

Gln

Ile

Ala

Tyr

Gly
105

Ile

10

Ser

Ala

Pro

Thr

Cys
90

Gly

Ser

Leu

Pro

Glu

Leu

75

His

Thr

sequence

Val

Ser

Arg

60

Thr

Ile

Thr

205

Ala

Ser

Leu

45

Phe

Ile

Trp

Leu

Pro

Arg

30

Ile

Ser

Thr

Asp

Thr
110

Gly

15

Ala

Ile

Gly

Ser

Ser

95

Val

Glu

Val

Tyr

Ser

Val

80

Arg

Leu



Gly

Glu

Phe

145

Val

Lys

Ser

Glu

Gln

Glu

130

Tyr

Lys

Tyr

His

Lys
210

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

<220>
<223>

<400>

Pro
115

Leu

Pro

Ala

Ala

Arg

195

Thr

303
218
PRT

Lys

Gln

Gly

Gly

Ala

180

Ser

Val

Ala

Ala

Ala

Val

165

Ser

Tyr

Ala

Ala

Asn

Val

150

Glu

Ser

Ser

Pro

Pro

Lys

135

Thr

Thr

Tyr

Cys

Thr
215

Artificial Sequence

Ser

120

Ala

Val

Thr

Leu

Gln

200

Glu

Val

Thr

Ala

Thr

Ser

185

Val

Cys

Thr

Leu

Trp

Pro

170

Leu

Thr

Ser

Leu

Val

Lys

155

Ser

Thr

His

Synthetic PG121 light chain antibody

303

Ser Tyr Val Leu Thr Gln Pro Ser Asp Ile Ser

1

5

10

Thr Ala Arg Ile Ser Cys Gly Glu Lys Ser Leu

20

25

Gln Trp Tyr Gln His Arg Ala Gly Gln Ala Pro

35

40

Asn Asn Gln Asp Arg Pro Ser Gly Ile Pro Glu

50

55

Phe

Cys

140

Ala

Lys

Pro

Glu

sequence

Val

Pro

125

Leu

Asp

Gln

Glu

Gly
205

Ala

Gly Ser

Ser

Leu
45

Arg Phe

60

Pro Ser

Ile Ser

Ser Ser

Ser Asn
175

Gln Trp
190

Ser Thr

Ser

Asp

Pro

160

Asn

Lys

Val

Pro Gly Glu

15

Arg Ala
30

Ile Ile

Val

Tyr

Ser Gly Ser



Pro

65

Glu

Val

Gly

Glu

Phe

145

Val

Lys

Ser

Glu

Asp

Ala

Pro

Gln

Glu

130

Tyr

Lys

Tyr

His

Lys
210

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

<220>
<223>

<400>

Ser

Gly

Thr

Pro

115

Leu

Pro

Ala

Ala

Arg

195

Thr

304
211
PRT

Pro

Asp

Lys

100

Lys

Gln

Gly

Gly

Ala

180

Ser

Val

Phe

Glu

85

Trp

Ala

Ala

Ala

Val

165

Ser

Tyr

Ala

Gly

70

Ala

Val

Ala

Asn

Val

150

Glu

Ser

Ser

Pro

Thr

Asp

Phe

Pro

Lys

135

Thr

Thr

Tyr

Cys

Thr
215

Artificial Sequence

Synthetic PG121 light chain antibody sequence

304

Thr

Tyr

Gly

Ser

120

Ala

Val

Thr

Leu

Gln

200

Glu

Ala

Tyr

Gly

105

Val

Thr

Ala

Thr

Ser

185

Val

Cys

Thr

Cys

90

Gly

Thr

Leu

Trp

Pro

170

Leu

Thr

Ser

Leu

75

His

Thr

Leu

Val

Lys

155

Ser

Thr

His

Thr

Ile

Thr

Phe

Cys

140

Ala

Lys

Pro

Glu

Ile

Trp

Leu

Pro

125

Leu

Asp

Gln

Glu

Gly
205

Thr

Asp

Thr

110

Pro

Ile

Ser

Ser

Gln

190

Ser

Ser

Ser

95

Val

Ser

Ser

Ser

Asn

175

Trp

Thr

Val

80

Arg

Leu

Ser

Asp

Pro

160

Asn

Lys

Val

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly

1

5

10

15



Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

<210>

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

305

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<211>
<212>
<213>

<220>
<223>

<400>

211
PRT

Artificial Sequence

Synthetic PG121 light chain antibody

305

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys



180

185

190

Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Glu Cys Ser

210

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

<220>
<223>

<400>

306
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

306

Ser Asp Ile Ser

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

Ser Leu
20

Ala Pro
35

Pro Glu

Thr Leu

Cys His

Gly Thr
100

Thr Leu
115

Leu Val

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr



130

Val Ala
145

Thr Thr

Leu Ser

Gln Vval

Glu Cys
210

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

<220>
<223>

<400>
Ser Asp

1

Glu Lys

Gly Gln

Gly Ile
50

Thr Ala
65

Tyr Tyr

Trp

Pro

Leu

Thr

195

Ser

307
211
PRT

Lys

135

Ala Asp Ser

150

Ser Lys Gln Ser

165

Thr Pro Glu Gln

180

His

Glu Gly Ser

Artificial Sequence

Ser Pro

Asn Asn

Trp Lys
185

Thr Val
200

Val

Lys

170

Ser

Glu

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

307

Ile

Ser

Ala

35

Pro

Thr

Cys

Ser

Leu

20

Pro

Glu

Leu

His

Val Ala

Gly

Ser

Arg

Thr

Ile

Ser

Leu

Phe

Ile

70

Trp

Pro

Arg

Ile

Ser

55

Thr

Asp

Gly Glu

Ala Val
25

Ile Tyr

40

Gly Ser

Ser Val

Ser Arg

Thr

10

Gln

Asn

Pro

Glu

Val

Ala

Trp

Asn

Asp

Ala

75

Pro

140

Ala Gly Val

Ala Ala Ser

Arg Ser Tyr
190

Thr Val Ala
205

sequence

Arg Ile Ser

Tyr Gln His
30

Gln Asp Arg
45

Ser Pro Phe
60

Gly Asp Glu

Thr Lys Trp

Glu

Ser

175

Ser

Pro

Cys

15

Arg

Pro

Gly

Ala

Val

Thr

160

Tyr

Cys

Thr

Gly

Ala

Ser

Thr

Asp

80

Phe



Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

308
211
PRT

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

308

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

5

10

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp

20

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser



Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

309
211
PRT

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<400>

309

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr
195

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



Glu Cys Ser
210

<210> 310
<211> 211
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 light chain antibody sequence

<400> 310
Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly
1 5 10 15

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp Tyr Gln His Arg Ala
20 25 30

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn Gln Asp Arg Pro Ser
35 40 45

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

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

Tyr Tyr Cys His Ile Trp Asp Ser Arg Val Pro Thr Lys Trp Val Phe
85 90 95

Gly Gly Gly Thr Thr Leu Thr Val Leu Gly Gln Pro Lys Ala Ala Pro
100 105 110

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

Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val Thr
130 135 140

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



Thr

Leu

Gln

Glu

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr

165

170

175

Leu Thr Pro Glu Gln Trp Lys Ser His Arg Ser Tyr Ser Cys

180

185

190

Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Ser

311
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

311

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Lys

Gln

Ile

50

Ala

Tyr

Gly

Ser

Ala

35

Pro

Thr

Cys

Gly

Ser

Leu

20

Pro

Glu

Leu

His

Thr
100

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Glu

Val

25

Tyr

Ser

Val

Arg

Leu
105

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Ser

His

30

Arg

Phe

Glu

Trp

Ala
110

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro



Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr
115

Leu

Trp

Pro

Leu

Thr

195

Ser

312
211
PRT

Leu

Val

Lys

Ser

Thr

180

His

Phe Pro

Cys Leu

Ala Asp
150

Lys Gln
165

Pro Glu

Glu Gly

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Phe

Val

Lys

170

Ser

Glu

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

312

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

Glu Lys Ser Leu

20

5

10

Gly Ser Arg Ala Val Gln Trp

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

35

Gly Ile Pro Glu

50

40

Arg Phe Ser Gly Ser Pro Asp

55

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

Ala

Val

Ser

Tyr

190

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser

45

Ser Pro Phe Gly Thr

60



Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

313
211
PRT

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

313

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Cys

Thr

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly

1

5

10

15



Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

<210>

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

314

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<211>
<212>
<213>

<220>
<223>

<400>

211
PRT

Artificial Sequence

Synthetic PG121 light chain antibody

314

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Ser

Gln

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys



180

185

190

Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Glu Cys Ser

210

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

<220>
<223>

<400>

315
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

315

Ser Asp Ile Ser

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

Ser Leu
20

Ala Pro
35

Pro Glu

Thr Leu

Cys His

Gly Thr
100

Thr Leu
115

Leu Val

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr



130

Val Ala
145

Thr Thr

Leu Ser

Gln Vval

Glu Cys
210

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

<220>
<223>

<400>
Ser Asp

1

Glu Lys

Gly Gln

Gly Ile
50

Thr Ala
65

Tyr Tyr

Trp

Pro

Leu

Thr

195

Ser

316
211
PRT

Lys

135

Ala Asp Ser

150

Ser Lys Gln Ser

165

Thr Pro Glu Gln

180

His

Glu Gly Ser

Artificial Sequence

Ser Pro

Asn Asn

Trp Lys
185

Thr Val
200

Val

Lys

170

Ser

Glu

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

316

Ile

Ser

Ala

35

Pro

Thr

Cys

Ser

Leu

20

Pro

Glu

Leu

His

Val Ala

Gly

Ser

Arg

Thr

Ile

Ser

Leu

Phe

Ile

70

Trp

Pro

Arg

Ile

Ser

55

Thr

Asp

Gly Glu

Ala Val
25

Ile Tyr

40

Gly Ser

Ser Val

Ser Arg

Thr

10

Gln

Asn

Pro

Glu

Val

Ala

Trp

Asn

Asp

Ala

75

Pro

140

Ala Gly Val

Ala Ala Ser

Arg Ser Tyr
190

Thr Val Ala
205

sequence

Arg Ile Ser

Tyr Gln His
30

Gln Asp Arg
45

Ser Pro Phe
60

Gly Asp Glu

Thr Lys Trp

Glu

Ser

175

Ser

Pro

Cys

15

Arg

Pro

Gly

Ala

Val

Thr

160

Tyr

Cys

Thr

Gly

Ala

Ser

Thr

Asp

80

Phe



Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

317
211
PRT

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

317

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

5

10

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp

20

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser



Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

318
211
PRT

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<400>

318

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr
195

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



Glu Cys Ser
210

<210> 319
<211> 211
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 light chain antibody sequence

<400> 319
Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly
1 5 10 15

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp Tyr Gln His Arg Ala
20 25 30

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn Gln Asp Arg Pro Ser
35 40 45

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

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

Tyr Tyr Cys His Ile Trp Asp Ser Arg Val Pro Thr Lys Trp Val Phe
85 90 95

Gly Gly Gly Thr Thr Leu Thr Val Leu Gly Gln Pro Lys Ala Ala Pro
100 105 110

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

Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val Thr
130 135 140

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



Thr

Leu

Gln

Glu

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr

165

170

175

Leu Thr Pro Glu Gln Trp Lys Ser His Arg Ser Tyr Ser Cys

180

185

190

Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Ser

320
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

320

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Lys

Gln

Ile

50

Ala

Tyr

Gly

Ser

Ala

35

Pro

Thr

Cys

Gly

Ser

Leu

20

Pro

Glu

Leu

His

Thr
100

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Glu

Val

25

Tyr

Ser

Val

Arg

Leu
105

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Ser

His

30

Arg

Phe

Glu

Trp

Ala
110

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro



Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr
115

Leu

Trp

Pro

Leu

Thr

195

Ser

321
211
PRT

Leu

Val

Lys

Ser

Thr

180

His

Phe Pro

Cys Leu

Ala Asp
150

Lys Gln
165

Pro Glu

Glu Gly

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Phe

Val

Lys

170

Ser

Glu

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

321

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

Glu Lys Ser Leu

20

5

10

Gly Ser Arg Ala Val Gln Trp

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

35

Gly Ile Pro Glu

50

40

Arg Phe Ser Gly Ser Pro Asp

55

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

Ala

Val

Ser

Tyr

190

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser

45

Ser Pro Phe Gly Thr

60



Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

322
211
PRT

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

322

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Cys

Thr

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly

1

5

10

15



Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

<210>

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

323

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<211>
<212>
<213>

<220>
<223>

<400>

211
PRT

Artificial Sequence

Synthetic PG121 light chain antibody

323

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys



180

185

190

Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Glu Cys Ser

210

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

<220>
<223>

<400>

324
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

324

Ser Asp Ile Ser

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

Ser Leu
20

Ala Pro
35

Pro Glu

Thr Leu

Cys His

Gly Thr
100

Thr Leu
115

Leu Val

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr



130

Val Ala
145

Thr Thr

Leu Ser

Gln Vval

Glu Cys
210

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

<220>
<223>

<400>
Ser Asp

1

Glu Lys

Gly Gln

Gly Ile
50

Thr Ala
65

Tyr Tyr

Trp

Pro

Leu

Thr

195

Ser

325
211
PRT

Lys

135

Ala Asp Ser

150

Ser Lys Gln Ser

165

Thr Pro Glu Gln

180

His

Glu Gly Ser

Artificial Sequence

Ser Pro

Asn Asn

Trp Lys
185

Thr Val
200

Val

Lys

170

Ser

Glu

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

325

Ile

Ser

Ala

35

Pro

Thr

Cys

Ser

Leu

20

Pro

Glu

Leu

His

Val Ala

Gly

Ser

Arg

Thr

Ile

Ser

Leu

Phe

Ile

70

Trp

Pro

Arg

Ile

Ser

55

Thr

Asp

Gly Glu

Ala Val
25

Ile Tyr

40

Gly Ser

Ser Val

Ser Arg

Thr

10

Gln

Asn

Pro

Glu

Val

Ala

Trp

Asn

Asp

Ala

75

Pro

140

Ala Gly Val

Ala Ala Ser

Arg Ser Tyr
190

Thr Val Ala
205

sequence

Arg Ile Ser

Tyr Gln His
30

Gln Asp Arg
45

Ser Pro Phe
60

Gly Asp Glu

Thr Lys Trp

Glu

Ser

175

Ser

Pro

Cys

15

Arg

Pro

Gly

Ala

Val

Thr

160

Tyr

Cys

Thr

Gly

Ala

Ser

Thr

Asp

80

Phe



Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

326
211
PRT

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

326

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

5

10

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp

20

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser



Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

327
211
PRT

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<400>

327

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr
195

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



Glu Cys Ser
210

<210> 328
<211> 211
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 light chain antibody sequence

<400> 328
Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly
1 5 10 15

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp Tyr Gln His Arg Ala
20 25 30

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn Gln Asp Arg Pro Ser
35 40 45

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

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

Tyr Tyr Cys His Ile Trp Asp Ser Arg Val Pro Thr Lys Trp Val Phe
85 90 95

Gly Gly Gly Thr Thr Leu Thr Val Leu Gly Gln Pro Lys Ala Ala Pro
100 105 110

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

Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val Thr
130 135 140

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



Thr

Leu

Gln

Glu

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr

165

170

175

Leu Thr Pro Glu Gln Trp Lys Ser His Arg Ser Tyr Ser Cys

180

185

190

Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Ser

329
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

329

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Lys

Gln

Ile

50

Ala

Tyr

Gly

Ser

Ala

35

Pro

Thr

Cys

Gly

Ser

Leu

20

Pro

Glu

Leu

His

Thr
100

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Glu

Val

25

Tyr

Ser

Val

Arg

Leu
105

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Ser

His

30

Arg

Phe

Glu

Trp

Ala
110

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro



Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr
115

Leu

Trp

Pro

Leu

Thr

195

Ser

330
211
PRT

Leu

Val

Lys

Ser

Thr

180

His

Phe Pro

Cys Leu

Ala Asp
150

Lys Gln
165

Pro Glu

Glu Gly

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Phe

Val

Lys

170

Ser

Glu

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

330

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

Glu Lys Ser Leu

20

5

10

Gly Ser Arg Ala Val Gln Trp

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

35

Gly Ile Pro Glu

50

40

Arg Phe Ser Gly Ser Pro Asp

55

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

Ala

Val

Ser

Tyr

190

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser

45

Ser Pro Phe Gly Thr

60



Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

331
211
PRT

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

331

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Cys

Thr

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly

1

5

10

15



Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

<210>

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

332

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<211>
<212>
<213>

<220>
<223>

<400>

211
PRT

Artificial Sequence

Synthetic PG121 light chain antibody

332

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys



180

185

190

Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Glu Cys Ser

210

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

<220>
<223>

<400>

333
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

333

Ser Asp Ile Ser

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

Ser Leu
20

Ala Pro
35

Pro Glu

Thr Leu

Cys His

Gly Thr
100

Thr Leu
115

Leu Val

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr



130

Val Ala
145

Thr Thr

Leu Ser

Gln Vval

Glu Cys
210

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

<220>
<223>

<400>
Ser Asp

1

Glu Lys

Gly Gln

Gly Ile
50

Thr Ala
65

Tyr Tyr

Trp

Pro

Leu

Thr

195

Ser

334
211
PRT

Lys

135

Ala Asp Ser

150

Ser Lys Gln Ser

165

Thr Pro Glu Gln

180

His

Glu Gly Ser

Artificial Sequence

Ser Pro

Asn Asn

Trp Lys
185

Thr Val
200

Val

Lys

170

Ser

Glu

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

334

Ile

Ser

Ala

35

Pro

Thr

Cys

Ser

Leu

20

Pro

Glu

Leu

His

Val Ala

Gly

Ser

Arg

Thr

Ile

Ser

Leu

Phe

Ile

70

Trp

Pro

Arg

Ile

Ser

55

Thr

Asp

Gly Glu

Ala Val
25

Ile Tyr

40

Gly Ser

Ser Val

Ser Arg

Thr

10

Gln

Asn

Pro

Glu

Val

Ala

Trp

Asn

Asp

Ala

75

Pro

140

Ala Gly Val

Ala Ala Ser

Arg Ser Tyr
190

Thr Val Ala
205

sequence

Arg Ile Ser

Tyr Gln His
30

Gln Asp Arg
45

Ser Pro Phe
60

Gly Asp Glu

Thr Lys Trp

Glu

Ser

175

Ser

Pro

Cys

15

Arg

Pro

Gly

Ala

Val

Thr

160

Tyr

Cys

Thr

Gly

Ala

Ser

Thr

Asp

80

Phe



Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

335
211
PRT

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

335

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

5

10

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp

20

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser



Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

336
211
PRT

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<400>

336

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr
195

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



Glu Cys Ser
210

<210> 337
<211> 211
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 light chain antibody sequence

<400> 337
Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly
1 5 10 15

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp Tyr Gln His Arg Ala
20 25 30

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn Gln Asp Arg Pro Ser
35 40 45

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

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

Tyr Tyr Cys His Ile Trp Asp Ser Arg Val Pro Thr Lys Trp Val Phe
85 90 95

Gly Gly Gly Thr Thr Leu Thr Val Leu Gly Gln Pro Lys Ala Ala Pro
100 105 110

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

Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val Thr
130 135 140

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



Thr

Leu

Gln

Glu

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr

165

170

175

Leu Thr Pro Glu Gln Trp Lys Ser His Arg Ser Tyr Ser Cys

180

185

190

Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Ser

338
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

338

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Lys

Gln

Ile

50

Ala

Tyr

Gly

Ser

Ala

35

Pro

Thr

Cys

Gly

Ser

Leu

20

Pro

Glu

Leu

His

Thr
100

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Glu

Val

25

Tyr

Ser

Val

Arg

Leu
105

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Ser

His

30

Arg

Phe

Glu

Trp

Ala
110

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro



Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr
115

Leu

Trp

Pro

Leu

Thr

195

Ser

339
211
PRT

Leu

Val

Lys

Ser

Thr

180

His

Phe Pro

Cys Leu

Ala Asp
150

Lys Gln
165

Pro Glu

Glu Gly

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Phe

Val

Lys

170

Ser

Glu

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

339

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

Glu Lys Ser Leu

20

5

10

Gly Ser Arg Ala Val Gln Trp

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

35

Gly Ile Pro Glu

50

40

Arg Phe Ser Gly Ser Pro Asp

55

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

Ala

Val

Ser

Tyr

190

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser

45

Ser Pro Phe Gly Thr

60



Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

340
211
PRT

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

340

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Cys

Thr

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly

1

5

10

15



Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

<210>

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

341

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<211>
<212>
<213>

<220>
<223>

<400>

211
PRT

Artificial Sequence

Synthetic PG121 light chain antibody

341

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys



180

185

190

Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Glu Cys Ser

210

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

<220>
<223>

<400>

342
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

342

Ser Asp Ile Ser

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

Ser Leu
20

Ala Pro
35

Pro Glu

Thr Leu

Cys His

Gly Thr
100

Thr Leu
115

Leu Val

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr



130

Val Ala
145

Thr Thr

Leu Ser

Gln Vval

Glu Cys
210

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

<220>
<223>

<400>
Ser Asp

1

Glu Lys

Gly Gln

Gly Ile
50

Thr Ala
65

Tyr Tyr

Trp

Pro

Leu

Thr

195

Ser

343
211
PRT

Lys

135

Ala Asp Ser

150

Ser Lys Gln Ser

165

Thr Pro Glu Gln

180

His

Glu Gly Ser

Artificial Sequence

Ser Pro

Asn Asn

Trp Lys
185

Thr Val
200

Val

Lys

170

Ser

Glu

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

343

Ile

Ser

Ala

35

Pro

Thr

Cys

Ser

Leu

20

Pro

Glu

Leu

His

Val Ala

Gly

Ser

Arg

Thr

Ile

Ser

Leu

Phe

Ile

70

Trp

Pro

Arg

Ile

Ser

55

Thr

Asp

Gly Glu

Ala Val
25

Ile Tyr

40

Gly Ser

Ser Val

Ser Arg

Thr

10

Gln

Asn

Pro

Glu

Val

Ala

Trp

Asn

Asp

Ala

75

Pro

140

Ala Gly Val

Ala Ala Ser

Arg Ser Tyr
190

Thr Val Ala
205

sequence

Arg Ile Ser

Tyr Gln His
30

Gln Asp Arg
45

Ser Pro Phe
60

Gly Asp Glu

Thr Lys Trp

Glu

Ser

175

Ser

Pro

Cys

15

Arg

Pro

Gly

Ala

Val

Thr

160

Tyr

Cys

Thr

Gly

Ala

Ser

Thr

Asp

80

Phe



Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

344
211
PRT

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

344

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

5

10

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp

20

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser



Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

345
211
PRT

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<400>

345

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr
195

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



Glu Cys Ser
210

<210> 346
<211> 211
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 light chain antibody sequence

<400> 346
Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly
1 5 10 15

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp Tyr Gln His Arg Ala
20 25 30

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn Gln Asp Arg Pro Ser
35 40 45

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

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

Tyr Tyr Cys His Ile Trp Asp Ser Arg Val Pro Thr Lys Trp Val Phe
85 90 95

Gly Gly Gly Thr Thr Leu Thr Val Leu Gly Gln Pro Lys Ala Ala Pro
100 105 110

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

Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val Thr
130 135 140

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



Thr

Leu

Gln

Glu

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr

165

170

175

Leu Thr Pro Glu Gln Trp Lys Ser His Arg Ser Tyr Ser Cys

180

185

190

Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Ser

347
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

347

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Lys

Gln

Ile

50

Ala

Tyr

Gly

Ser

Ala

35

Pro

Thr

Cys

Gly

Ser

Leu

20

Pro

Glu

Leu

His

Thr
100

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Glu

Val

25

Tyr

Ser

Val

Arg

Leu
105

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Ser

His

30

Arg

Phe

Glu

Trp

Ala
110

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro



Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr
115

Leu

Trp

Pro

Leu

Thr

195

Ser

348
211
PRT

Leu

Val

Lys

Ser

Thr

180

His

Phe Pro

Cys Leu

Ala Asp
150

Lys Gln
165

Pro Glu

Glu Gly

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Phe

Val

Lys

170

Ser

Glu

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

348

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

Glu Lys Ser Leu

20

5

10

Gly Ser Arg Ala Val Gln Trp

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

35

Gly Ile Pro Glu

50

40

Arg Phe Ser Gly Ser Pro Asp

55

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

Ala

Val

Ser

Tyr

190

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser

45

Ser Pro Phe Gly Thr

60



Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

349
211
PRT

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

349

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Cys

Thr

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly

1

5

10

15



Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

<210>

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

350

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<211>
<212>
<213>

<220>
<223>

<400>

211
PRT

Artificial Sequence

Synthetic PG121 light chain antibody

350

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys



180

185

190

Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Glu Cys Ser

210

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

<220>
<223>

<400>

351
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

351

Ser Asp Ile Ser

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

Ser Leu
20

Ala Pro
35

Pro Glu

Thr Leu

Cys His

Gly Thr
100

Thr Leu
115

Leu Val

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr



130

Val Ala
145

Thr Thr

Leu Ser

Gln Vval

Glu Cys
210

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

<220>
<223>

<400>
Ser Asp

1

Glu Lys

Gly Gln

Gly Ile
50

Thr Ala
65

Tyr Tyr

Trp

Pro

Leu

Thr

195

Ser

352
211
PRT

Lys

135

Ala Asp Ser

150

Ser Lys Gln Ser

165

Thr Pro Glu Gln

180

His

Glu Gly Ser

Artificial Sequence

Ser Pro

Asn Asn

Trp Lys
185

Thr Val
200

Val

Lys

170

Ser

Glu

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

352

Ile

Ser

Ala

35

Pro

Thr

Cys

Ser

Leu

20

Pro

Glu

Leu

His

Val Ala

Gly

Ser

Arg

Thr

Ile

Ser

Leu

Phe

Ile

70

Trp

Pro

Arg

Ile

Ser

55

Thr

Asp

Gly Glu

Ala Val
25

Ile Tyr

40

Gly Ser

Ser Val

Ser Arg

Thr

10

Gln

Asn

Pro

Glu

Val

Ala

Trp

Asn

Asp

Ala

75

Pro

140

Ala Gly Val

Ala Ala Ser

Arg Ser Tyr
190

Thr Val Ala
205

sequence

Arg Ile Ser

Tyr Gln His
30

Gln Asp Arg
45

Ser Pro Phe
60

Gly Asp Glu

Thr Lys Trp

Glu

Ser

175

Ser

Pro

Cys

15

Arg

Pro

Gly

Ala

Val

Thr

160

Tyr

Cys

Thr

Gly

Ala

Ser

Thr

Asp

80

Phe



Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

353
211
PRT

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

353

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

5

10

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp

20

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser



Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

354
211
PRT

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<400>

354

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr
195

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Val

Gly

Ser

Arg

Thr

Ile

85

Lys

Phe

Cys

Ala

Lys

165

Pro

Glu

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Ile

Gln

Asp

45

Arg

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ser

His

30

Arg

Pro

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



Glu Cys Ser
210

<210> 355
<211> 211
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 light chain antibody sequence

<400> 355
Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly
1 5 10 15

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp Tyr Gln His Arg Ala
20 25 30

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn Gln Asp Arg Pro Ser
35 40 45

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

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

Tyr Tyr Cys His Ile Trp Asp Ser Arg Val Pro Thr Lys Trp Val Phe
85 90 95

Gly Gly Gly Thr Thr Leu Thr Val Leu Gly Gln Pro Lys Ala Ala Pro
100 105 110

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

Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val Thr
130 135 140

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



Thr

Leu

Gln

Glu

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr

165

170

175

Leu Thr Pro Glu Gln Trp Lys Ser His Arg Ser Tyr Ser Cys

180

185

190

Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Ser

356
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

356

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Lys

Gln

Ile

50

Ala

Tyr

Gly

Ser

Ala

35

Pro

Thr

Cys

Gly

Ser

Leu

20

Pro

Glu

Leu

His

Thr
100

Val

Gly

Ser

Arg

Thr

Ile

85

Lys

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Glu

Val

25

Tyr

Ser

Val

Arg

Leu
105

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Ser

His

30

Arg

Phe

Glu

Trp

Ala
110

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro



Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr
115

Leu

Trp

Pro

Leu

Thr

195

Ser

357
211
PRT

Leu

Val

Lys

Ser

Thr

180

His

Phe Pro

Cys Leu

Ala Asp
150

Lys Gln
165

Pro Glu

Glu Gly

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Phe

Val

Lys

170

Ser

Glu

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

357

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala

1

Glu Lys Ser Leu

20

5

10

Gly Ser Arg Ala Val Gln Trp

25

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn

35

Gly Ile Pro Glu

50

40

Arg Phe Ser Gly Ser Pro Asp

55

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

Ala

Val

Ser

Tyr

190

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Arg Ile Ser Cys Gly

15

Tyr Gln His Arg Ala

30

Gln Asp Arg Pro Ser

45

Ser Pro Phe Gly Thr

60



Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

358
211
PRT

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG121 light chain antibody sequence

358

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Cys

Thr

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly

1

5

10

15



Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

<210>

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

359

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Gly

Ser

Arg

Thr

Ile

85

Lys

Phe

Cys

Ala

Lys

165

Pro

Glu

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Gln

Asp

45

Arg

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

His

30

Arg

Pro

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<211>
<212>
<213>

<220>
<223>

<400>

211
PRT

Artificial Sequence

Synthetic PG121 light chain antibody

359

Ser Asp Ile

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Ser

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Ser

Leu

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Ile

Gln

Asp

45

Arg

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Ser

His

30

Arg

Pro

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys



180

185

190

Gln Val Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Glu Cys Ser

210

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

<220>
<223>

<400>

360
211
PRT

Artificial Sequence

200

Synthetic PG121 light chain antibody

360

Ser Asp Ile Ser

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Lys

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

Ser Leu
20

Ala Pro
35

Pro Glu

Thr Leu

Cys His

Gly Thr
100

Thr Leu
115

Leu Val

Val

Gly

Ser

Arg

Thr

Ile

85

Lys

Phe

Cys

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

Gly

Ala

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Thr

10

Gln

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Ala

Trp

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

sequence

Arg

Tyr

Gln

Ser

60

Thr

Pro

Leu

Pro

205

Ile

Gln

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Ser

His

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Gly

Ala

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr



130

Val Ala
145

Thr Thr

Leu Ser

Gln Vval

Glu Cys
210

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

<220>
<223>

<400>
Ser Asp

1

Glu Lys

Gly Gln

Gly Ile
50

Thr Ala
65

Tyr Tyr

Trp

Pro

Leu

Thr

195

Ser

361
211
PRT

Lys

135

Ala Asp Ser

150

Ser Lys Gln Ser

165

Thr Pro Glu Gln

180

His

Glu Gly Ser

Artificial Sequence

Ser Pro

Asn Asn

Trp Lys
185

Thr Val
200

Val

Lys

170

Ser

Glu

Lys

155

Tyr

His

Lys

Synthetic PG121 light chain antibody

361

Ile

Ser

Ala

35

Pro

Thr

Cys

Ser

Leu

20

Pro

Glu

Leu

His

Val Ala

Gly

Ser

Arg

Thr

Ile

Ser

Leu

Phe

Ile

70

Trp

Pro

Arg

Ile

Ser

55

Thr

Asp

Gly Glu

Ala Val
25

Ile Tyr

40

Gly Ser

Ser Val

Ser Arg

Thr

10

Gln

Asn

Pro

Glu

Val

Ala

Trp

Asn

Asp

Ala

75

Pro

140

Ala Gly Val

Ala Ala Ser

Arg Ser Tyr
190

Thr Val Ala
205

sequence

Arg Ile Ser

Tyr Gln His
30

Gln Asp Arg
45

Ser Pro Phe
60

Gly Asp Glu

Thr Lys Trp

Glu

Ser

175

Ser

Pro

Cys

15

Arg

Pro

Gly

Ala

Val

Thr

160

Tyr

Cys

Thr

Gly

Ala

Ser

Thr

Asp

80

Phe



Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

362
5
PRT

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Synthetic PG121 heavy CDR1 (kabat) sequence

362

Asp Ser Tyr Trp Ser

1

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

363
5
PRT

5

Artificial Sequence

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<220>
<223> Synthetic PG121 heavy CDR1 (kabat) sequence

<400> 363

Asp Ala Tyr Trp Ser
1 5

<210> 364

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR2 (kabat) sequence

<400> 364

Tyr Val His Lys Ser Gly Asp Thr Asn Tyr Ser Pro Ser Leu Lys Ser
1 5 10 15

<210> 365

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR2 (kabat) sequence

<400> 365

Tyr Val His Lys Ser Gly Asp Thr Asn Tyr Ala Pro Ser Leu Lys Ser
1 5 10 15

<210> 366

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR2 (kabat) sequence

<400> 366
Tyr Val His Lys Ser Gly Asp Thr Asn Tyr Asn Pro Ser Leu Lys Ser

1 5 10 15

<210> 367
<211> 24
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (kabat) sequence

<400> 367

Thr Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu Trp
1 5 10 15

Phe Thr Tyr Phe Tyr Met Asp Val
20

<210> 368
<211> 24
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (kabat) sequence

<400> 368

Ala Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu Trp
1 5 10 15

Phe Thr Tyr Phe Tyr Met Asp Val
20

<210> 369
<211> 24
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (kabat) sequence

<400> 369
Thr Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu Ala
1 5 10 15

Phe Thr Tyr Phe Tyr Met Asp Val
20

<210> 370
<211> 24
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (kabat) sequence

<400> 370

Thr Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu Leu
1 5 10 15

Phe Thr Tyr Phe Tyr Met Asp Val
20

<210> 371

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR1 (IMGT) sequence

<400> 371

Gly Ala Ser Ile Ser Asp Ser Tyr
1 5

<210> 372

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR1 (IMGT) sequence

<400> 372
Gly Ala Ser Ile Ser Asp Ala Tyr
1 5

<210> 373

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR1 (IMGT) sequence

<400> 373

Gly Gly Ser Ile Ser Asp Ser Tyr



<210> 374

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR2 (IMGT) sequence

<400> 374

Val His Lys Ser Gly Asp Thr
1 5

<210> 375

<211> 26

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (IMGT) sequence

<400> 375
Ala Arg Thr Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn
1 5 10 15

Glu Trp Phe Thr Tyr Phe Tyr Met Asp Val
20 25

<210> 376

<211> 26

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (IMGT) sequence

<400> 376
Ala Arg Ala Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn
1 5 10 15

Glu Trp Phe Thr Tyr Phe Tyr Met Asp Val
20 25

<210> 377



<211> 26
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (IMGT) sequence

<400> 377

Ala Arg Thr Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn
1 5 10 15

Glu Ala Phe Thr Tyr Phe Tyr Met Asp Val
20 25

<210> 378

<211> 26

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (IMGT) sequence

<400> 378

Ala Arg Thr Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn
1 5 10 15

Glu Leu Phe Thr Tyr Phe Tyr Met Asp Val
20 25

<210> 379

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR1 (Clothia) sequence

<400> 379

Gly Ala Ser Ile Ser Asp Ser
1 5

<210> 380

<211> 7

<212> PRT

<213> Artificial Sequence



<220>
<223> Synthetic PG121 heavy CDR1 (Clothia) sequence

<400> 380

Gly Ala Ser Ile Ser Asp Ala
1 5

<210> 381

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR1 (Clothia) sequence

<400> 381

Gly Gly Ser Ile Ser Asp Ser
1 5

<210> 382

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (Clothia) sequence

<400> 382

Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu Trp Phe
1 5 10 15

Thr Tyr Phe Tyr Met Asp
20

<210> 383

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (Clothia) sequence

<400> 383

Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu Ala Phe
1 5 10 15



Thr Tyr Phe Tyr Met Asp
20

<210> 384

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (Clothia) sequence

<400> 384

Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu Leu Phe
1 5 10 15

Thr Tyr Phe Tyr Met Asp
20

<210> 385
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR1 (Honegger) sequence

<400> 385

Val Ser Gly Ala Ser Ile Ser Asp Ser Tyr
1 5 10

<210> 386
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR1 (Honegger) sequence

<400> 386
Val Ser Gly Ala Ser Ile Ser Asp Ala Tyr

1 5 10

<210> 387
<211> 10
<212> PRT



<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR1 (Honegger) sequence

<400> 387

Val Ser Gly Gly Ser Ile Ser Asp Ser Tyr
1 5 10

<210> 388

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR2 (Honegger) sequence

<400> 388

Val His Lys Ser Gly Asp Thr Asn Tyr Ser Pro Ser Leu Lys Ser Arg
1 5 10 15

<210> 389

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR2 (Honegger) sequence

<400> 389

Val His Lys Ser Gly Asp Thr Asn Tyr Ala Pro Ser Leu Lys Ser Arg
1 5 10 15

<210> 390

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR2 (Honegger) sequence

<400> 390

Val His Lys Ser Gly Asp Thr Asn Tyr Asn Pro Ser Leu Lys Ser Arg
1 5 10 15

<210> 391



<211> 23
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (Honegger) sequence

<400> 391

Thr Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu Trp
1 5 10 15

Phe Thr Tyr Phe Tyr Met Asp
20

<210> 392

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (Honegger) sequence

<400> 392

Ala Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu Trp
1 5 10 15

Phe Thr Tyr Phe Tyr Met Asp
20

<210> 393

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (Honegger) sequence

<400> 393
Thr Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu Ala
1 5 10 15

Phe Thr Tyr Phe Tyr Met Asp
20

<210> 394



<211> 23
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 heavy CDR3 (Honegger) sequence

<400> 394

Thr Leu His Gly Arg Arg Ile Tyr Gly Ile Val Ala Phe Asn Glu Leu
1 5 10 15

Phe Thr Tyr Phe Tyr Met Asp
20

<210> 395

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121light CDR1 (Kabat) sequence

<400> 395

Gly Glu Lys Ser Leu Gly Ser Arg Ala Val Gln
1 5 10

<210> 396

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121light CDR2 (Kabat) sequence

<400> 396
Asn Asn Gln Asp Arg Pro Ser

1 5

<210> 397

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121light CDR3 (Kabat, IMGT) sequence

<400> 397



His Ile Trp Asp Ser Arg Val Pro Thr Lys Trp Val
1 5 10

<210> 398

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121light CDR3 (Kabat, IMGT) sequence

<400> 398

His Ile Trp Asp Ser Arg Val Pro Thr Asn Trp Val
1 5 10

<210> 399

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121light CDR1 (IMGT) sequence

<400> 399

Ser Leu Gly Ser Arg Ala
1 5

<210> 400

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121light CDR1 (Clothia, Honegger) sequence

<400> 400

Glu Lys Ser Leu Gly Ser Arg Ala
1 5

<210> 401

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121light CDR3 (Clothia, Honegger) sequence



<400> 401

Trp Asp Ser Arg Val Pro Thr Lys Trp
1 5

<210> 402

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121light CDR3 (Clothia, Honegger) sequence

<400> 402

Trp Asp Ser Arg Val Pro Thr Asn Trp
1 5

<210> 403

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG121light CDR2 (Honegger) sequence

<400> 403
Asn Asn Gln Asp Arg Pro Ser Gly Ile Pro Glu Arg

1 5 10

<210> 404
<211> 462
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG123 heavy chain antibody sequence

<400> 404
Gln Leu His Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Pro Glu

1 5 10 15

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

Tyr Trp Ser Trp Ile Arg Gln Ser Pro Gly Lys Arg Pro Glu Trp Val



Gly

Arg

65

Lys

Arg

Leu

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Tyr

50

Arg

Leu

Ala

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

His

Thr

Asp

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

His

Phe

Leu

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro
245

Ser

Ser

70

Thr

Lys

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Asn

Ala

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu
250

Tyr

Lys

75

Ala

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Asn

60

Asn

Thr

Val

Lys

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

45

Pro

Glu

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Val

Phe

Leu

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Leu

Ser

Cys

95

Gly

Ala

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val
255

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe



Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

<210>

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

405

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His



<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG123 heavy CDR2 (Kabat) sequence

<400> 405

Tyr Val His Lys Ser Gly Asp Thr Asn Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15

<210> 406
<211> 24
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG123 heavy CDR3 (Kabat) sequence

<400> 406

Ala Leu His Gly Lys Arg Ile Tyr Gly Ile Val Ala Leu Gly Glu Leu
1 5 10 15

Phe Thr Tyr Phe Tyr Met Asp Val
20

<210> 407

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG123 heavy CDR1 (IMGT) sequence

<400> 407
Gly Ala Ser Ile Asn Asp Ala Tyr
1 5

<210> 408

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG123 heavy CDR2 (IMGT) sequence

<400> 408



Val His His Ser Gly Asp Thr
1 5

<210> 409

<211> 26

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG123 heavy CDR3 (IMGT) sequence

<400> 409

Ala Arg Ala Leu His Gly Lys Arg Ile Tyr Gly Ile Val Ala Leu Gly
1 5 10 15

Glu Leu Phe Thr Tyr Phe Tyr Met Asp Val
20 25

<210> 410

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG123 heavy CDR1 (Clothia) sequence

<400> 410
Gly Ala Ser Ile Asn Asp Ala
1 5

<210> 411

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG123 heavy CDR3 (Clothia) sequence

<400> 411
Leu His Gly Lys Arg Ile Tyr Gly Ile Val Ala Leu Gly Glu Leu Phe
1 5 10 15

Thr Tyr Phe Tyr Met Asp
20



<210> 412
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG123 heavy CDR1 (Honegger) sequence

<400> 412

Val Ser Gly Ala Ser Ile Asn Asp Ala Tyr
1 5 10

<210> 413

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG123 heavy CDR2 (Honegger) sequence

<400> 413

Val His His Ser Gly Asp Thr Asn Tyr Asn Pro Ser Leu Lys Arg Arg
1 5 10 15

<210> 414

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG123 heavy CDR3 (Honegger) sequence

<400> 414

Ala Leu His Gly Lys Arg Ile Tyr Gly Ile Val Ala Leu Gly Glu Leu
1 5 10 15

Phe Thr Tyr Phe Tyr Met Asp
20

<210> 415
<211> 211
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG123 light chain antibody sequence



<400>

415

Ser Ser Met

1

Lys

Gly

Gly

Thr

65

Tyr

Asp

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Gln

Val

50

Ala

Tyr

Arg

Val

Thr

130

Ala

Thr

Ser

Val

Ser

Pro

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr
195

Ser

Ile

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Ser

Ser

Leu

Phe

Ile

70

Tyr

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Pro

Arg

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Gly

Ala

Ile

40

Ala

Asn

Ala

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Glu

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Thr

10

Gln

Asn

Pro

Asp

Gly

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Ala

Trp

Asn

Asp

Ala

75

Gly

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Lys

Tyr

Gln

Phe

60

Glu

Thr

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

Ile

Gln

Asp

45

Arg

Asp

Asn

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ser

Gln

30

Arg

Pro

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Cys

15

Lys

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Gly

Pro

Ala

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



Glu Cys Ser
210

<210> 416

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG123light CDR1 (Kabat) sequence

<400> 416

Gly Lys Glu Ser Ile Gly Ser Arg Ala Val Gln
1 5 10

<210> 417

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG123light CDR2 (Kabat) sequence

<400> 417

Asn Asn Gln Asp Arg Pro Ala
1 5

<210> 418
<211> 12
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG123light CDR3 (Kabat, IMGT) sequence

<400> 418

His Ile Tyr Asp Ala Arg Gly Gly Thr Asn Trp Val
1 5 10

<210> 419

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG123light CDR1 (IMGT) sequence



<400>

419

Ser Ile Gly Ser Arg Ala

1

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

<220>
<223>

<400>

5

420

8

PRT

Artificial Sequence

Synthetic PG1231light CDR1 (Clothia, Honegger) sequence

420

Lys Glu Ser Ile Gly Ser Arg Ala

1

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

<220>
<223>

<400>

5

421

9

PRT

Artificial Sequence

Synthetic PG123 light CDR3 (Clothia, Honegger) sequence

421

Tyr Asp Ala Arg Gly Gly Thr Asn Trp

1

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

<220>
<223>

<400>

5

422
12
PRT
Artificial Sequence

Synthetic PG123 light CDR2 (Honegger) sequence

422

Asn Asn Gln Asp Arg Pro Ala Gly Val Pro Glu Arg

1

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

5 10

423
481
PRT
Artificial Sequence



<220>
<223>

<400>

423

Gln Met Gln

1

Thr

Tyr

Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Val

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

Leu

Leu

20

Trp

His

Asn

Ala

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Lys

Leu

Ala

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Ser

Arg

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Synthetic PG121 heavy chain antibody

Leu

Ala

Lys

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

sequence

Val

Ser

Gly

Ser

60

Asn

Lys

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

Ile

Leu

45

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

Pro

Ser

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Glu

Ser

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Tyr

Lys

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn
405

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro
410

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser
415

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp



Gly Ser

Gln Gln

Asn His
450

Ser Gly
465

Glu

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

<220>
<223>

<400>
Ser Asp

1

Glu Lys

Gly Gln

Gly Ile
50

Thr Ala
65

Tyr Tyr

Phe Phe Leu Tyr Ser

420

Gly Asn
435

Val Phe Ser

Tyr Thr Gln Lys Ser

Gly Leu

424
211
PRT

455

Asn Asp Ile

470

Artificial Sequence

Lys

Leu
425

Thr

Val

Cys Ser Val Met

440

Leu

Phe

Ser

Glu

Leu

Ala

Ser

Gln
475

Synthetic PG121 light chain antibody

424

Ile Ser

Ser Leu
20

Ala Pro

35

Pro Glu

Thr Leu

Cys His

Val

5

Gly

Ser

Arg

Thr

Ile
85

Ala

Ser

Leu

Phe

Ile

70

Trp

Pro

Arg

Ile

Ser

55

Thr

Asp

Gly

Ala

Ile

40

Gly

Ser

Ser

Glu

Val

25

Tyr

Ser

Val

Arg

Thr

10

Gln

Asn

Pro

Glu

Val
90

Ala

Trp

Asn

Asp

Ala

75

Pro

Asp

His

Lys

Glu
445

Ser
430

Ala

Arg

Leu

Pro Gly Lys Gly

460

Lys

sequence

Arg

Tyr

Gln

Ser

60

Gly

Thr

Ile

Ile

Gln

Asp

45

Pro

Asp

Lys

Glu

Ser

His

30

Arg

Phe

Glu

Trp

Trp

Cys

15

Arg

Pro

Gly

Ala

Val
95

Trp

His

Gly

His
480

Gly

Ala

Ser

Thr

Asp

80

Phe



Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

425
481
PRT

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Synthetic PG121 heavy chain antibody

425

Gln Met Gln Leu Gln Glu Ser Gly Pro Gly Leu

1

5

10

Thr Leu Ser Leu Thr Cys Ser Val Ser Gly Ala

20

25

Tyr Trp Ser Trp Ile Arg Arg Ser Pro Gly Lys

35

40

Pro

Leu

Pro

140

Ala

Ala

Arg

Thr

sequence

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr

Val Lys Pro Ser Glu

15

Ser Ile Ser Asp Ser

30

Gly Leu Glu Trp Ile

45



Gly

Ser

65

Ser

Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Val

Ser

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

His

His

Ser

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

Lys

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Lys

Pro

245

Lys

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Thr

Thr

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Tyr

Lys

75

Gly

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Ala

Met

Asn

60

Asn

Lys

Val

Lys

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Pro

Gln

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Asp

Arg

Leu

Ser

Cys

95

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro



Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Ser

Ser
465

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His

450

Gly

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

Gly

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

Leu

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Asn

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp
470

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser

455

Ile

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Phe

265

Val

Val

Ser

Leu

Leu

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Glu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Ala

His

Val

Tyr

315

Gly

Glu

Val

Ser

Glu

395

Pro

Val

Leu

Ser

Gln
475

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro

460

Lys

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Ile

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Glu

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Gly

Trp

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His

Gly

His
480



Glu

<210> 426
<211> 211
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG121 light chain antibody sequence

<400> 426
Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly
1 5 10 15

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp Tyr Gln His Arg Ala
20 25 30

Gly Gln Ala Pro Ser Leu Ile Ile Tyr Asn Asn Gln Asp Arg Pro Ser
35 40 45

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

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

Tyr Tyr Cys His Ile Trp Asp Ser Arg Val Pro Thr Lys Trp Val Phe
85 90 95

Gly Gly Gly Thr Thr Leu Thr Val Leu Gly Gln Pro Lys Ala Ala Pro
100 105 110

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

Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr Pro Gly Ala Val Thr
130 135 140

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



Thr

Leu

Gln

Glu

Thr

Ser

Val

Cys
210

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

<220>
<223>

<400>

Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser Tyr

165

170

175

Leu Thr Pro Glu Gln Trp Lys Ser His Arg Ser Tyr Ser Cys

180

185

190

Thr His Glu Gly Ser Thr Val Glu Lys Thr Val Ala Pro Thr

195

Ser

427
462
PRT

Artificial Sequence

200

Synthetic PG123 heavy chain antibody

427

Gln Leu His

1

Thr

Tyr

Gly

Arg

65

Lys

Arg

Leu

Trp

Tyr

50

Arg

Leu

Ala

Ser

Ser

35

Val

Val

Val

Leu

Leu

Leu

20

Trp

His

Thr

Asp

His
100

Gln

Thr

Ile

His

Phe

Leu

85

Gly

Glu

Cys

Arg

Ser

Ser

70

Thr

Lys

Ser

Ser

Gln

Gly

55

Leu

Ala

Arg

Gly

Val

Ser

40

Asp

Asp

Ala

Ile

Pro

Ser

25

Pro

Thr

Thr

Asp

Tyr
105

Gly

10

Gly

Gly

Asn

Ala

Ser

90

Gly

Leu

Ala

Lys

Tyr

Lys

75

Ala

Ile

sequence

Val

Ser

Arg

Asn

60

Asn

Thr

Val

205

Lys

Ile

Pro

45

Pro

Glu

Tyr

Ala

Pro

Asn

30

Glu

Ser

Val

Phe

Leu
110

Pro

15

Asp

Trp

Leu

Ser

Cys

95

Gly

Glu

Ala

Val

Lys

Leu

80

Ala

Glu



Leu

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Arg

Pro

245

Lys

Val

Tyr

Glu

His

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Lys

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Ala

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys



Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

428
211
PRT

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

Synthetic PG123 light chain antibody

428

Ser Ser Met Ser Val Ser Pro Gly Glu Thr Ala

1

5

10

Lys Glu Ser Ile Gly Ser Arg Ala Val Gln Trp

20

25

Gly Gln Pro Pro Ser Leu Ile Ile Tyr Asn Asn

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

sequence

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

Ser

Pro

Val

Gly

400

Asp

Trp

His

Lys Ile Ser Cys Gly

15

Tyr Gln Gln Lys Pro

30

Gln Asp Arg Pro Ala



Gly

Thr

65

Tyr

Asp

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Val

50

Ala

Tyr

Arg

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

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

<220>
<223>

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

429
462
PRT

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Phe

Ile

70

Tyr

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Artificial Sequence

Synthetic PG122 heavy chain antibody sequence

40

Ala

Asn

Ala

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Pro

Asp

Gly

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Asp

Ala

75

Gly

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Phe

60

Glu

Thr

Pro

Leu

Pro

140

Ala

Ala

Lys

Thr

45

Arg

Asp

Asn

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

Pro

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



<400>

429

Gln Val His

1

Thr

Tyr

Gly

Ser

65

Arg

Thr

Trp

Thr

Pro

145

Val

Ala

Gly

Leu

Trp

Tyr

50

Arg

Leu

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Ser

Ser

35

Val

Val

Thr

Lys

Thr

115

Ser

Ser

Asp

Thr

Tyr
195

Leu

Leu

20

Trp

His

His

Gly

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Gln

Thr

Ile

Asp

Leu

Val

85

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Glu

Cys

Arg

Ser

Ser

70

Thr

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ser

Asn

Gln

Gly

55

Leu

Ala

Arg

Met

Thr

135

Ser

Glu

His

Ser

Gly

Val

Pro

40

Asp

Asp

Ala

Ile

Asp

120

Lys

Gly

Pro

Thr

Val
200

Pro

Ser

25

Leu

Thr

Lys

Asp

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Gly

10

Gly

Gly

Asn

Ser

Ser

90

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Leu

Thr

Lys

Tyr

Lys

75

Ala

Val

Gly

Ser

Ala

155

Val

Ala

Val

Val

Leu

Gln

Asn

60

Asn

Ile

Val

Lys

Val

140

Ala

Ser

Val

Pro

Lys

Val

Pro

45

Pro

Leu

Tyr

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser
205

Pro

Arg

30

Glu

Ser

Val

Tyr

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

15

Asp

Trp

Leu

Ser

Cys

95

Lys

Ser

Leu

Cys

Ser

175

Ser

Ser

Glu

Asn

Ile

Lys

Leu

80

Ala

Glu

Val

Ala

Leu

160

Gly

Ser

Leu



Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

Tyr

Arg

Pro

245

Lys

Val

Tyr

Glu

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Ile

Val

230

Ala

Pro

Val

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Val

Lys

Leu

Thr

265

Val

Val

Ser

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

His

Cys

235

Gly

Met

His

Val

Tyr

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Thr

Thr

240

Phe

Pro

Val

Thr

Val

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp



420

425

430

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

435

440

445

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

450

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

<220>
<223>

<400>

430
211
PRT

455

Artificial Sequence

Synthetic PG122 light chain antibody

430

Thr Phe Val Ser

1

Glu

Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Glu

Gln

Ile

50

Ala

Tyr

Glu

Val

Thr

Ser Leu
20

Ala Pro
35

Pro Asp

Thr Leu

Cys His

Gly Thr
100

Thr Leu
115

Leu Val

Val

Gly

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Ser

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Pro

Arg

Ile

Ser

55

Thr

Asp

Ile

Pro

Ile

Gly

Ser

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Gln

Val

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Thr

10

Ile

Asn

Pro

Glu

Arg

90

Ser

Glu

Phe

Ala

Trp

Asn

Gly

Ala

75

Pro

Gln

Glu

Tyr

460

sequence

Arg

Tyr

Asn

Ser

60

Thr

Pro

Leu

Pro

Ile

Gln

Asp

45

Thr

Asp

Asn

Lys

Gln

125

Gly

Thr

Gln

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Cys

15

Arg

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Gly

Pro

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr



130

Val Ala
145

Thr Thr

Leu Ser

Gln Vval

Glu Cys
210

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

<220>
<223>

<400>
Asp Asn

1

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

<220>
<223>

<400>

135 140

Trp Lys Ala Asp Ser Ser Pro Val Lys Ala Gly Val Glu
150 155

Pro Ser Lys Gln Ser Asn Asn Lys Tyr Ala Ala Ser Ser
165 170 175

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

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

Ser

431

5

PRT

Artificial Sequence

Synthetic PG122 heavy CDR1 (Kabat) sequence

431

Tyr Trp Ser
5

432

16

PRT

Artificial Sequence

Synthetic PG122 heavy CDR2 (Kabat) sequence

432

Thr

160

Tyr

Cys

Thr

Tyr Val His Asp Ser Gly Asp Thr Asn Tyr Asn Pro Ser Leu Lys Ser

1

<210>
<211>
<212>

5 10 15

433
24
PRT



<213> Artificial Sequence

<220>
<223> Synthetic PG122 heavy CDR3 (Kabat) sequence

<400> 433

Thr Lys His Gly Arg Arg Ile Tyr Gly Val Val Ala Phe Lys Glu Trp
1 5 10 15

Phe Thr Tyr Phe Tyr Met Asp Val
20

<210> 434

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG122 heavy CDR1 (IMGT) sequence

<400> 434

Gly Thr Leu Val Arg Asp Asn Tyr
1 5

<210> 435

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG122 heavy CDR2 (IMGT) sequence

<400> 435
Val His Asp Ser Gly Asp Thr
1 5

<210> 436

<211> 26

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG122 heavy CDR3 (IMGT) sequence

<400> 436

Ala Thr Thr Lys His Gly Arg Arg Ile Tyr Gly Val Val Ala Phe Lys



Glu Trp Phe Thr Tyr Phe Tyr Met Asp Val
20 25

<210> 437

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG122 heavy CDR1 (Clothia) sequence

<400> 437

Gly Thr Leu Val Arg Asp Asn
1 5

<210> 438

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG122 heavy CDR3 (Clothia) sequence

<400> 438

Lys His Gly Arg Arg Ile Tyr Gly Val Val Ala Phe Lys Glu Trp Phe
1 5 10 15

Thr Tyr Phe Tyr Met Asp
20

<210> 439
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG122 heavy CDR1 (Honegger) sequence

<400> 439
Val Ser Gly Thr Leu Val Arg Asp Asn Tyr

1 5 10

<210> 440



<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic PG122 heavy CDR2 (Honegger) sequence

<400> 440

Val His Asp Ser Gly Asp Thr Asn Tyr Asn Pro Ser Leu Lys Ser Arg
1 5 10 15

<210> 441

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG122 heavy CDR3 (Honegger) sequence

<400> 441

Thr Lys His Gly Arg Arg Ile Tyr Gly Val Val Ala Phe Lys Glu Trp
1 5 10 15

Phe Thr Tyr Phe Tyr Met Asp
20

<210> 442

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG122 light CDR1 (Kabat) sequence

<400> 442
Gly Glu Glu Ser Leu Gly Ser Arg Ser Val Ile

1 5 10

<210> 443

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic PG122 light CDR2 (Kabat) sequence

<400> 443



Asn Asn Asn Asp Arg Pro Ser

1

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

<220>
<223>

<400>

5

444

12

PRT

Artificial Sequence

Synthetic PG122 light CDR3 (Kabat, IMGT) sequence

444

His Ile Trp Asp Ser Arg Arg Pro Thr Asn Trp Val

1

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

<220>
<223>

<400>

5 10

445

6

PRT

Artificial Sequence

Synthetic PG122 light CDR1 (IMGT) sequence

445

Ser Leu Gly Ser Arg Ser

1

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

<220>
<223>

<400>

5

446

8

PRT

Artificial Sequence

Synthetic PG122 light CDR1 (Clothia, Honegger) sequence

446

Glu Glu Ser Leu Gly Ser Arg Ser

1

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

<220>
<223>

5

447

9

PRT

Artificial Sequence

Synthetic PG122 light CDR3 (Clothia, Honegger) sequence



<400> 447

Trp Asp Ser Arg Arg Pro Thr Asn Trp

1

<210> 448
<211> 12
<212> PRT

5

<213> Artificial Sequence

<220>

<223> Synthetic PG122 light CDR2 (Honegger) sequence

<400> 448

Asn Asn Asn Asp Arg Pro Ser Gly Ile Pro Asp Arg

1

<210> 449
<211> 462
<212> PRT

5

<213> Artificial Sequence

<220>

10

<223> Synthetic PG121 heavy chain antibody

<400> 449
Gln Met Gln
1

Thr Leu Ser

Tyr Trp Ser
35

Gly Tyr Val
50

Ser Arg Val
65

Ser Leu Val

Leu

Leu

20

Trp

His

Asn

Ala

Gln

Thr

Ile

Lys

Leu

Ala
85

Glu

Cys

Arg

Ser

Ser

70

Thr

Ser

Ser

Arg

Gly

55

Leu

Ala

Gly Pro

Val Ser
25

Ser Pro

40

Asp Thr

Asp Thr

Ala Asp

Gly

10

Gly

Gly

Asn

Ser

Ser
90

Leu

Ala

Lys

Tyr

Lys

75

Gly

sequence

Val Lys Pro

Ser Ile Ser
30

Gly Leu Glu
45

Ser Pro Ser
60

Asn Gln Val

Lys Tyr Tyr

Ser

15

Asp

Trp

Leu

Ser

Cys
95

Glu

Ser

Ile

Lys

Leu

80

Ala



Arg

Trp

Thr

Pro

145

Val

Ala

Gly

Gly

Lys

225

Cys

Leu

Glu

Lys

Lys

Thr

Phe

Val

130

Ser

Lys

Leu

Leu

Thr

210

Val

Pro

Phe

Val

Phe

290

Pro

Leu

Thr

115

Ser

Ser

Asp

Thr

Tyr

195

Gln

Asp

Pro

Pro

Thr

275

Asn

Arg

His

100

Tyr

Ser

Lys

Tyr

Ser

180

Ser

Thr

Lys

Cys

Pro

260

Cys

Trp

Glu

Gly

Phe

Ala

Ser

Phe

165

Gly

Leu

Tyr

Arg

Pro

245

Lys

Val

Tyr

Glu

Arg

Tyr

Ser

Thr

150

Pro

Val

Ser

Ile

Val

230

Ala

Pro

Val

Val

Gln

Arg

Met

Thr

135

Ser

Glu

His

Ser

Cys

215

Glu

Pro

Lys

Val

Asp

295

Tyr

Ile

Asp

120

Lys

Gly

Pro

Thr

Val

200

Asn

Pro

Glu

Asp

Asp

280

Gly

Asn

Tyr

105

Val

Gly

Gly

Val

Phe

185

Val

Val

Lys

Leu

Thr

265

Val

Val

Ser

Gly

Trp

Pro

Thr

Thr

170

Pro

Thr

Asn

Ser

Leu

250

Leu

Ser

Glu

Thr

Ile

Gly

Ser

Ala

155

Val

Ala

Val

His

Cys

235

Gly

Met

His

Val

Tyr

Val

Asn

Val

140

Ala

Ser

Val

Pro

Lys

220

Asp

Gly

Ile

Glu

His

300

Arg

Ala

Gly

125

Phe

Leu

Trp

Leu

Ser

205

Pro

Lys

Pro

Ser

Asp

285

Asn

Val

Phe

110

Thr

Pro

Gly

Asn

Gln

190

Ser

Ser

Thr

Ser

Arg

270

Pro

Ala

Val

Asn

Gln

Leu

Cys

Ser

175

Ser

Ser

Asn

His

Val

255

Thr

Glu

Lys

Ser

Glu

Val

Ala

Leu

160

Gly

Ser

Leu

Thr

Thr

240

Phe

Pro

Val

Thr

Val



305

Leu

Lys

Lys

Ser

Lys

385

Gln

Gly

Gln

Asn

Thr

Val

Ala

Arg

370

Gly

Pro

Ser

Gln

His
450

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

<220>
<223>

<400>

Val

Ser

Lys

355

Glu

Phe

Glu

Phe

Gly

435

Tyr

450
211
PRT

Leu

Asn

340

Gly

Glu

Tyr

Asn

Phe

420

Asn

Thr

His

325

Lys

Gln

Met

Pro

Asn

405

Leu

Val

Gln

310

Gln

Ala

Pro

Thr

Ser

390

Tyr

Tyr

Phe

Lys

Asp

Leu

Arg

Lys

375

Asp

Lys

Ser

Ser

Ser
455

Artificial Sequence

Synthetic PG121 light chain antibody sequence

450

Trp

Pro

Glu

360

Asn

Ile

Thr

Lys

Cys

440

Leu

Leu

Ala

345

Pro

Gln

Ala

Thr

Leu

425

Ser

Ser

Asn

330

Pro

Gln

Val

Val

Pro

410

Thr

Val

Leu

315

Gly

Ile

Val

Ser

Glu

395

Pro

Val

Met

Ser

Lys

Glu

Tyr

Leu

380

Trp

Val

Asp

His

Pro
460

Glu

Lys

Thr

365

Thr

Glu

Leu

Lys

Glu

445

Gly

Tyr

Thr

350

Leu

Cys

Ser

Asp

Ser

430

Ala

Lys

Lys

335

Ile

Pro

Leu

Asn

Ser

415

Arg

Leu

320

Cys

Ser

Pro

Val

Gly

400

Asp

Trp

His

Ser Asp Ile Ser Val Ala Pro Gly Glu Thr Ala Arg Ile Ser Cys Gly

1

5

10

15

Glu Lys Ser Leu Gly Ser Arg Ala Val Gln Trp Tyr Gln His Arg Ala



Gly

Gly

Thr

65

Tyr

Gly

Ser

Ala

Val

145

Thr

Leu

Gln

Glu

Gln

Ile

50

Ala

Tyr

Gly

Val

Thr

130

Ala

Thr

Ser

Val

Cys
210

Ala

35

Pro

Thr

Cys

Gly

Thr

115

Leu

Trp

Pro

Leu

Thr

195

Ser

20

Pro

Glu

Leu

His

Thr

100

Leu

Val

Lys

Ser

Thr

180

His

Ser

Arg

Thr

Ile

85

Thr

Phe

Cys

Ala

Lys

165

Pro

Glu

Leu

Phe

Ile

70

Trp

Leu

Pro

Leu

Asp

150

Gln

Glu

Gly

Ile

Ser

55

Thr

Asp

Thr

Pro

Ile

135

Ser

Ser

Gln

Ser

Ile

40

Gly

Ser

Ser

Val

Ser

120

Ser

Ser

Asn

Trp

Thr
200

25

Tyr

Ser

Val

Arg

Leu

105

Ser

Asp

Pro

Asn

Lys

185

Val

Asn

Pro

Glu

Val

90

Gly

Glu

Phe

Val

Lys

170

Ser

Glu

Asn

Asp

Ala

75

Pro

Gln

Glu

Tyr

Lys

155

Tyr

His

Lys

Gln

Ser

60

Gly

Thr

Pro

Leu

Pro

140

Ala

Ala

Lys

Thr

Asp

45

Pro

Asp

Lys

Lys

Gln

125

Gly

Gly

Ala

Ser

Val
205

30

Arg

Phe

Glu

Trp

Ala

110

Ala

Ala

Val

Ser

Tyr

190

Ala

Pro

Gly

Ala

Val

95

Ala

Asn

Val

Glu

Ser

175

Ser

Pro

Ser

Thr

Asp

80

Phe

Pro

Lys

Thr

Thr

160

Tyr

Cys

Thr



