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1

24

DNA

ARTIFICIAL SEQUENCE

Made in Lab - antibody fragments

1

ggattcacct tttctcacgg ttet

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

<220>
<223>

<400>

2

8

PRT

Artificial Sequence

Made in Lab - antibody fragments

2

Gly Phe Thr Phe Ser His Gly Ser

1

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

5

3

24

DNA

ARTIFICIAL SEQUENCE



Page 2 of 140

<220>
<223> Made in Lab - antibody fragments

<400> 3
atttettetg gttetggtte taca

<210> 4

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Made in Lab - antibody fragments

<400> 4

Ile Ser Ser Gly Ser Gly Ser Thr

1 5
<210> 5
<211> 42

<212> DNA
<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - antibody fragments

<400> 5
gcegegetett cttactacgg ttettactac tctattgact at

<210> 6

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Made in Lab - antibody fragments

<400> 6

Ala Arg Ser Ser Tyr Tyr Gly Ser Tyr Tyr Ser Ile Asp Tyr

1 5 10
<210> 7
<211> 18

<212> DNA
<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - antibody fragments

<400> 7
cagagcatta gcagctat

<210> 8
<211> 6
<212> PRT

24

42

18



<213>

<220>
<223>

<400>

Page 3 of 140

Artificial Sequence

Made in Lab - antibody fragments

8

Gln Ser Ile Ser Ser Tyr

1 5

<210> 9

<211> 9

<212> DNA

<213> ARTIFICIAL SEQUENCE

<220>

<223> Made in Lab - antibody fragments
<400> 9

gctgecatce

<210> 10

<211> 3

<212> PRT

<213> Artificial Sequence

<220>

<223> Made in Lab - antibody fragments
<400> 10

Ala Ala Ser

1

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

<220>
<223>

<400>

11

27

DNA

ARTIFICIAL SEQUENCE

Made in Lab - antibody fragments

11

caacagtact acgacaacct gcccact

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

<220>
<223>

<400>

12

9

PRT

Artificial Sequence

Made in Lab - antibody fragments

12

Gln Gln Tyr Tyr Asp Asn Leu Pro Thr

1

5

27
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<210> 13

<211> 363

<212> DNA

<213> ARTIFICIAL SEQUENCE

<220>

<223> Made in Lab - antibody fragments

<400> 13

gaggtgcage tgttggagag cgggggagge ttggtacage

tecectgtgecag ccageggatt caccttttet cacggttceta

ccagggaagg ggctggagtg ggtctcatet atttettetg

gcagactccg tgaagggecg gttcaccate tcecccatgaca

ctgcaaatga acagcctgeg tgecgaggac acggetgtat

tactacggtt cttactacte tattgactat tggggccagg

tca

<210> 14

<211> 121

<212> PRT

<213> Artificial Sequence

<220>

<223> Made in Lab - antibody fragments

<400> 14

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu

1 5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe

20 25
Ser Met Tyr Trp Val Arg Gln Ala Pro Gly Lys
35 40

Ser Ser Ile Ser Ser Gly Ser Gly Ser Thr Tyr
50 55

Lys Gly Arg Phe Thr Ile Ser His Asp Asn Ser

65 70 75

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr

85 920
Ala Arg Ser Ser Tyr Tyr Gly Ser Tyr Tyr Ser
100 105
Gln Gly Thr Leu Val Thr Val Ser Ser

ctggggggte
tgtactgggt
gttetggtte
attccaagaa

attattgtge

gaaccctggt

Val Gln Pro

Thr Phe Ser

30

Leu Glu

45

Gly

Tyr Ala

60

Asp

Lys Asn Thr

Ala Val Tyr

Ile Asp Tyr

110

cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet

caccgtctcece

Gly
15

Gly

His Gly

Trp Val

Ser Val

Leu Tyr

80

Tyr
95

Cys

Trp Gly

60

120

180

240

300

360

363



115
<210> 15
<211> 321
<212> DNA
<213>
<220>
<223>
<400> 15
gacatccaga
atcacttgcece
gggaaagcece
cgtttcagtg
gaagattttg
gggaccaage
<210> 16
<211> 107
<212> PRT
<213>
<220>
<223> Made
<400> 16

Asp Ile Gln
1

Asp Arg Val

Leu Asn Trp

35

Ala
50

Tyr Ala

Ser Ser

65

Gly

Glu Asp Phe

Thr Phe Gly

tgacccagte
gggcaagtca
ctaagctcect
gcagtggaag
caacttatta

tggagatcaa

120

ARTIFICIAL SEQUENCE

tececatectcee
gagcattage
gatctatgcet
cgggacagat
ctgtcaacag

a

Artificial Sequence

Page 5 of 140

Made in Lab - antibody fragments

ctgagecgecat
agctatttaa
gcatccagtt
ttcactctca

tactacgaca

in Lab - antibody fragments

Met Thr

Thr
20

Ile

Tyr Gln

Ser Ser

Gly Thr

Ala Thr

85

Gln
100

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser Pro

Cys

Arg

Pro
40

Lys

Gln
55

Ser
Phe Thr
Tyr

Cys

Lys Leu

Ala

Ser Leu

10

Ser

Ser Gln

25

Gly Lys Ala

Gly Val Pro

Thr Ile

75

Leu

Gln Gln

90

Tyr

Glu
105

ITle Lys

ctgtaggaga ccgecgtcacce
attggtatca gcagaaacca
tgcaaagtgg ggtcccatca
ccatcagcag tctacaacct

acctgecccac ttttggecag

Ala VvVal

15

Ser Ser Gly

Ile Ser Ser

30

Ser Tyr

Pro Lys Leu Leu Ile

45

Ser Phe Ser

60

Arg Gly

Gln Pro

80

Ser Ser Leu

Leu Pro

95

Tyr Asp Asn

60

120

180

240

300

321



<210> 17
<211> 24
<212> DNA
<213>
<220>
<223>
<400> 17

Page 6 of 140

ARTIFICIAL SEQUENCE

Made in Lab - antibody fragments

ggattcacct ttgattacgg ttect

<210> 18
<211> 8
<212> PRT
<213>
<220>
<223>
<400> 18

Artificial Sequence

Made in Lab - antibody fragments

Gly Phe Thr Phe Asp Tyr Gly Ser

1

<210> 19
<211> 363
<212> DNA
<213>
<220>
<223>
<400> 19
gaggtgcage
teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
tactacggtt
tca

<210> 20
<211> 121
<212> PRT
<213>
<220>
<223>
<400> 20

5

ARTIFICIAL SEQUENCE

Made in Lab - antibody fragments

tgttggagag cgggggagge ttggtacage
ccagcggatt cacctttgat tacggttceta
ggctggagtg ggtctcatet atttettetg
tgaagggceg gttcaccate tcccacgaca

acagcctgeg tgecgaggac acggcectgtat

cttactacte tattgactat tggggccagg

Artificial Sequence

Made in Lab - antibody fragments

ctggggggte
tgtactgggt

gttetggtte
attccaagaa

attattgtge

gaaccctggt

cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet

caccgtctcece

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5 10

15

24

60

120

180

240

300

360

363



Page 7 of 140

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Ser Met Tyr Trp Val Arg Gln Ala Pro Gly Lys
35 40

Ser Ser Ile Ser Ser Gly Ser Gly Ser Thr Tyr

50 55
Lys Gly Arg Phe Thr Ile Ser His Asp Asn Ser
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr

85 920
Ala Arg Ser Ser Tyr Tyr Gly Ser Tyr Tyr Ser
100 105
Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 21
<211> 321
<212> DNA
<213> ARTIFICIAL SEQUENCE
<220>
<223> Made in Lab - antibody fragments
<400> 21
gacatccaga tgacccagtce tccatcctee ctgagegceat
atcacttgee gggcaagtca gagcattage agctatttaa
gggaaagccc ctaagctceccet gatctatget gecatccagtt
cgtttcagtg gecagtggaag cgggacagat ttcactctca
gaagattttg caacttatta ctgtcaacag tactacgaca
gggaccaagc tggagatcaa a
<210> 22
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Made in Lab - antibody fragments
<400> 22

Thr Phe Asp Tyr Gly

Gly Leu Glu val

45

Trp

Tyr Ala Ser Val

60

Asp

Lys Asn Thr Leu Tyr

80

Ala Val Tyr Tyr

95

Cys

Ile Asp Tyr

110

Trp Gly

ctgtaggaga ccgecgtcacce
attggtatca gcagaaacca
tgcacagtgg ggtcccatca
ccatcagcag tctgecaacct

acctgecccac ttttggecag

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

60

120

180

240

300

321



Page 8 of 140

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

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

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

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

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

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 23

<211> 24

<212> DNA

<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - antibody fragments

<400> 23
ggattcacct tttettacgg ttet

<210> 24

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Made in Lab - antibody fragments

<400> 24

Gly Phe Thr Phe Ser Tyr Gly Ser

1 5
<210> 25
<211> 363

<212> DNA
<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - antibody fragments

<400> 25
gaggtgcage tgttggagag cgggggaggc ttggtacage ctggggggte cctgegecte



teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
tactacggtt
tca

<210> 26
<211> 121
<212> PRT
<213>
<220>
<223> Made
<400> 26

Glu Val Gln
1

Ser Leu Arg

Ser Met Tyr

35

Ser Ile

50

Ser

Lys
65

Gly Arg

Leu Gln Met

Ala Arg Ser

Gln Thr

115

Gly

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

27
363
DNA

<220>
<223>

ccagcggatt caccttttet
ggctggagtg ggtctcatct
tgaagggcecg gttcaccate
acagcctgeg tgecgaggac

cttactactec tattgactat

Artificial Sequence

Page 9 of 140

tacggttcta
atttettcetg
tececcatgaca
acggctgtat

tggggccagg

in Lab - antibody fragments

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Leu

Leu

Ser

Val

Ser

Thr

Ser

85

Tyr

Val

Glu

Cys

Arg

Gly

Ile

70

Leu

Tyr

Thr

Ser

Ala

Gln

Ser

55

Ser

Arg

Gly

Val

ARTIFICIAL SEQUENCE

Gly

Ala

Ala

40

Gly

His

Ala

Ser

Ser
120

Gly Gly Leu

10

Ser Phe

25

Gly

Pro Gly Lys

Ser Thr Tyr

Ser
75

Asp Asn

Glu Asp Thr

90

Tyr Ser

105

Tyr

Ser

Made in Lab - antibody fragments

tgtactgggt
gttetggtte
attccaagaa

attattgtge

gaaccctggt

Val Gln Pro

Thr Phe Ser

30

Leu Glu

45

Gly

Tyr Ala

60

Asp

Lys Asn Thr

Ala Val Tyr

Ile Asp Tyr

110

ccgecagget
tacatactat
cacgctgtat
gcgetettet

caccgtctcece

Gly
15

Gly

Tyr Gly

Trp Val

Ser Val

Leu Tyr

80

Tyr
95

Cys

Trp Gly

120

180

240

300

360

363
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<400> 27
gaggtgcage tgttggagag cgggggagge ttggtacage
tecectgtgecag ccageggatt caccttttet tacggtteta
ccagggaagg ggctggagtg ggtctcatet atttettetg
gcagactccg tgaagggecg gttcaccate tccegtgaca
ctgcaaatga acagcctgeg tgecgaggac acggetgtat
tactacggtt cttactacte tattgactat tggggccagg
tca
<210> 28
<211> 121
<212> PRT
<213> Artificial Sequence
<220>
<223> Made in Lab - antibody fragments
<400> 28
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Ser Met Tyr Trp Val Arg Gln Ala Pro Gly Lys
35 40

Ser Ser Ile Ser Ser Gly Ser Gly Ser Thr Tyr

50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr

85 920
Ala Arg Ser Ser Tyr Tyr Gly Ser Tyr Tyr Ser
100 105
Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 29
<211> 24
<212> DNA
<213> ARTIFICIAL SEQUENCE

ctggggggte
tgtactgggt

gttetggtte

attccaagaa

attattgtge

gaaccctggt

Val Gln Pro

Thr Phe Ser

30

Gly Leu Glu

45

Tyr Ala

60

Asp

Lys Asn Thr

Ala Val Tyr

Ile Asp Tyr

110

cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet

caccgtctcece

Gly
15

Gly

Tyr Gly

Trp Val

Ser Val

Leu Tyr

80

Tyr
95

Cys

Trp Gly

60

120

180

240

300

360

363



Page 11 of 140
<220>
<223> Made in Lab - antibody fragment

<400> 29
ggcttcacat tcagcagcta tgcet

<210> 30

<211> 8

<212> PRT

<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - antibody fragment

<400> 30

Gly Phe Thr Phe Ser Ser Tyr Ala

1 5
<210> 31
<211> 24

<212> DNA
<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - antibody fragment

<400> 31
atcteceggeca geggeggaag cacce

<210> 32

<211> 8

<212> PRT

<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - antibody fragment

<400> 32

Ile Ser Gly Ser Gly Gly Ser Thr

1 5
<210> 33
<211> 42

<212> DNA
<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - antibody fragment

<400> 33
gccaggtact atggecggeta ctacteccgee tggatggact ac

<210> 34

<211> 14

<212> PRT

<213> ARTIFICIAL SEQUENCE

24

24

42



<220>
<223>

<400> 34

Ala Arg Tyr Tyr Gly Gly Tyr Tyr Ser Ala Trp Met Asp Tyr

1

<210> 35
<211> 27
<212> DNA
<213>
<220>
<223>
<400> 35

5

Page 12 of 140

ARTIFICIAL SEQUENCE

cagcagacct atggctacct gecacacce

<210> 36
<211> 9
<212> PRT
<213>
<220>
<223>
<400> 36

ARTIFICIAL SEQUENCE

Made in Lab — antibody fragment

10

Made in Lab — antibody fragment

Made in Lab — antibody fragment

Gln Gln Thr Tyr Gly Tyr Leu His Thr

1

<210> 37
<211> 363
<212> DNA
<213>
<220>
<223>
<400> 37
gaagtgcage
agctgegetg
cctggaaagg
gctgacteceg
ctgcagatga
ggcggctact
age

<210> 38
<211> 121
<212> PRT

5

tgetggagte
cctecggett
gcctggagtg
tcaagggcag
atagcctcag

actccgectg

ARTIFICIAL SEQUENCE

cggaggagga
cacattcage
ggtgtcecget
gttcaccatce
ggctgaagac

gatggactac

Made in Lab — antibody fragment

ctggtgcage
agctatgceta
atcteceggea
agcecgggaca
accgctgtgt

tggggacagg

ctggeggaag
tgagctgggt
gcggeggaag
acagcaagaa

actactgege

gcacactggt

cctgaggcetg
gaggcaagcc
cacctactac
caccctgtac
caggtactat

gaccgtgtee

27

60

120

180

240

300

360

363



Page 13 of 140

<213> ARTIFICIAL SEQUENCE
<220>
<223> Made in Lab - antibody fragment
<400> 38
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser

20 25 30
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu

35 40 45
Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 920

Ala Arg Tyr Tyr Gly Gly Tyr Tyr Ser Ala Trp Met Asp Tyr

100 105 110
Gln Gly Thr Leu Val Thr Val Ser Ser

115 120

<210> 39
<211> 321
<212> DNA
<213> ARTIFICIAL SEQUENCE
<220>
<223> Made in Lab - antibody fragment
<400> 39
gatattcaga tgacacagtc ccctagetee ctgtecgeca gegtgggaga
atcacctgeca gggccagecca gtceccatctee agetatttaa actggtaccea
ggaaaggctce ccaagctget gatctacgee getteccagee teccagagegg
aggttectececg getececggaag cggaacagac ttcacccectga ccatcagete
gaggactcecg ctacctacta ctgeccagecag acctatgget acctgeacac
ggcacaaagc tggagatcaa g
<210> 40
<211> 107

Gly
15

Gly

Ser Tyr

Trp Val

Ser Val

Leu Tyr

80

Tyr
95

Cys

Trp Gly

tegggtgace
gcagaagcct
cgtgectage
cctgecagece

ctteggecag

60

120

180

240

300

321



Page 14 of 140
<212> PRT
<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - antibody fragment

<400> 40

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

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

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

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

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

Glu Asp Ser Ala Thr Tyr Tyr Cys Gln Gln Thr Tyr Gly Tyr Leu His
85 90 95

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 41

<211> 18

<212> DNA

<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - antibody fragment

<400> 41
cagtccatet ccagette

<210> 42

<211> 6

<212> PRT

<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - antibody fragment

<400> 42
Gln Ser Ile Ser Ser Phe

1 5

<210> 43



<211> 321
<212> DNA
<213>
<220>
<223>
<400> 43
gatattcaga
atcacctgceca
ggaaaggctce
aggttctceg
gaggactccg
ggcacaaagce
<210> 44
<211> 107
<212> PRT
<213>
<220>
<223> Made
<400> 44

Asp Ile Gln
1

Asp Arg Val

Leu Asn Trp

35

Ala
50

Tyr Ala

Ser Ser

65

Gly

Glu Asp Ser

Thr Phe Gly

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

45
363
DNA

tgacacagtce
gggccagcca
ccaagctget
gctececggaag
ctacctacta

tggagatcaa

Page 15 of 140

ARTIFICIAL SEQUENCE

cecctagetcece
gtccatctee
gatctacgcece
cggaacagac
ctgeccagecag

g

ARTIFICIAL SEQUENCE

Made in Lab — antibody fragment

ctgtecegececa
agcttecttaa
gctteccagece
ttcaccetga

acctatggcet

in Lab - antibody fragment

Met Thr

Thr
20

Ile

Tyr Gln

Ser Ser

Gly Thr

Ala Thr

85

Gln
100

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser Pro

Cys

Arg

Pro
40

Lys

Gln
55

Ser
Phe Thr
Tyr

Cys

Lys Leu

ARTIFICIAL SEQUENCE

Ala

Ser Leu

10

Ser

Ser Gln

25

Gly Lys Ala

Gly Val Pro

Thr Ile

75

Leu

Gln Gln

90

Thr

Glu
105

ITle Lys

gcgtgggaga
actggtacca
tecagagegg
ccatcagcetce

acctgcacac

Ser Ala Ser

Ile Ser

30

Ser

Pro Lys Leu

45

Ser Phe

60

Arg

Ser Ser Leu

Tyr Gly Tyr

tegggtgace
gcagaagcct
cgtgectage
cctgecagece

ctteggecag

Val
15

Gly

Ser Phe

Leu Ile

Ser Gly

Gln Pro

80

Leu His

95

60

120

180

240

300

321



Page 16 of 140

<220>
<223> Made in Lab - antibody fragment
<400> 45
gaagtgcage tgctggagtc cggaggagga ctggtgcage
agctgegetg ccteeggett cacattcage agetatgeta
cctggaaagt gecctggagtg ggtgtececget atctecggea
gctgacteceg tcaagggcag gttcaccate agecgggaca
ctgcagatga atagcctcag ggctgaagac accgetgtgt
ggcggctact actcegectg gatggactac tggggacagg
age
<210> 46
<211> 121
<212> PRT
<213> ARTIFICIAL SEQUENCE
<220>
<223> Made in Lab - antibody fragment
<400> 46
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys
35 40
Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr
50 55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr

85 920
Ala Arg Tyr Tyr Gly Gly Tyr Tyr Ser Ala Trp

100 105
Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 47

ctggecggaag
tgagctgggt
gcggceggaag
acagcaagaa

actactgege

gcacactggt

Val Gln Pro

Thr Phe Ser

30

Leu Glu

45

Cys

Tyr Ala

60

Asp

Lys Asn Thr

Ala Val Tyr

Met Asp Tyr

110

cctgaggcetg
gaggcaagcc
cacctactac
caccctgtac

caggtactat

gaccgtgtee

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Trp

Gly

Tyr

Val

Val

Tyr

80

Cys

Gly

60

120

180

240

300

360

363



<211> 321
<212> DNA
<213>
<220>
<223>
<400> 47
gatattcaga
atcacctgceca
ggaaaggctce
aggttctceg
gaggactccg
ggcacaaagce
<210> 48
<211> 107
<212> PRT
<213>
<220>
<223> Made
<400> 48

Asp Ile Gln
1

Asp Arg Val

Leu Asn Trp

35

Ala
50

Tyr Ala

Ser Ser

65

Gly

Glu Asp Ser

Thr Phe Gly

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

49
321
DNA

tgacacagtce
gggccagcca
ccaagctget
gctececggaag
ctacctacta

tggagatcaa
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ARTIFICIAL SEQUENCE

cecctagetcece
gtccatctee
gatctacgcece
cggaacagac
ctgeccagecag

g

ARTIFICIAL SEQUENCE

Made in Lab — antibody fragment

ctgtecegececa
agcttecttaa
gctteccagece
ttcaccetga

acctatggcet

in Lab - antibody fragment

Met Thr

Thr
20

Ile

Tyr Gln

Ser Ser

Gly Thr

Ala Thr

85

Cys
100

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser Pro

Cys

Arg

Pro
40

Lys

Gln
55

Ser
Phe Thr
Tyr

Cys

Lys Leu

ARTIFICIAL SEQUENCE

Ala

Ser Leu

10

Ser

Ser Gln

25

Gly Lys Ala

Gly Val Pro

Thr Ile

75

Leu

Gln Gln

90

Thr

Glu
105

ITle Lys

gcgtgggaga
actggtacca
tecagagegg
ccatcagcetce

acctgcacac

Ser Ala Ser

Ile Ser

30

Ser

Pro Lys Leu

45

Ser Phe

60

Arg

Ser Ser Leu

Tyr Gly Tyr

tegggtgace
gcagaagcct
cgtgectage
cctgecagece

ctteggetge

Val
15

Gly

Ser Phe

Leu Ile

Ser Gly

Gln Pro

80

Leu His

95

60

120

180

240

300

321



<220>
<223>
<400> 49
gatattcaga
atcacctgceca
ggaaaggctce
aggttctceg
gaggacttcg
ggcacaaagce
<210> 50
<211> 107
<212> PRT
<213>
<220>
<223> Made
<400> 50

Asp Ile Gln
1

Asp Arg Val

Leu Asn Trp

35

Ala
50

Tyr Ala

Ser Ser

65

Gly

Glu Asp Phe

Thr Phe Gly

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

51
24
DNA

<220>
<223>

tgacacagtce
gggccagcca
ccaagctget
gctececggaag
ctacctacta

tggagatcaa
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cecctagetcece
gtccatctee
gatctacgcece
cggaacagac
ctgeccagecag

g

Artificial Sequence

Made in Lab — antibody fragment

ctgtecegececa
agcttecttaa
gctteccagece
ttcaccetga

acctatggcet

in Lab - antibody fragment

Met Thr

Thr
20

Ile

Tyr Gln

Ser Ser

Gly Thr

Ala Thr

85

Cys
100

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser Pro

Cys

Arg

Pro
40

Lys

Gln
55

Ser
Phe Thr
Tyr

Cys

Lys Leu

ARTIFICIAL SEQUENCE

Ala

Ser Leu

10

Ser

Ser Gln

25

Gly Lys Ala

Gly Val Pro

Thr Ile

75

Leu

Gln Gln

90

Thr

Glu
105

ITle Lys

Made in Lab — antibody fragment

gcgtgggaga
actggtacca
tecagagegg
ccatcagcetce

acctgcacac

Ser Ala Ser

Ile Ser

30

Ser

Pro Lys Leu

45

Ser Phe

60

Arg

Ser Ser Leu

Tyr Gly Tyr

tegggtgace
gcagaagcct
cgtgectage
cctgecagece

ctteggetge

Val
15

Gly

Ser Phe

Leu Ile

Ser Gly

Gln Pro

80

Leu His

95

60

120

180

240

300

321



<400> 51
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ggcttegact tcgagagecta tget

<210> 52
<211> 8
<212> PRT
<213>
<220>
<223>
<400> 52

ARTIFICIAL SEQUENCE

Gly Phe Asp Phe Glu Ser Tyr Ala

1

<210> 53
<211> 18
<212> DNA
<213>
<220>
<223>
<400> 53
cagtccatca
<210> 54
<211> 6
<212> PRT
<213>
<220>
<223>
<400> 54

5

ggagcgcc

ARTIFICIAL SEQUENCE

ARTIFICIAL SEQUENCE

Gln Ser Ile Arg Ser Ala

1

<210> 55
<211> 363
<212> DNA
<213>
<220>
<223>
<400> 55
gaagtgcage
agctgegetg
cctggaaagt
gctgacteceg

ctgcagatga

5

tgetggagte
cctecggett
gcctggagtg
tcaagggcag

atagcctcag

ARTIFICIAL SEQUENCE

cggaggagga
cgacttcgag
ggtgtcecget
gttcaccatce

ggctgaagac

Made in Lab — antibody fragment

Made in Lab — antibody fragment

Made in Lab — antibody fragment

Made in Lab — antibody fragment

ctggtgcage
agctatgceta
atcteceggea

agcecgggaca

accgctgtgt

ctggeggaag
tgagctgggt
gcggeggaag
acagcaagaa

actactgege

cctgaggcetg
gaggcaagcc
cacctactac
caccctgtac

caggtactat

24

18

60

120

180

240

300
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ggcggctact actcecgectg gatggactac tggggacagg gcacactggt gaccgtgtcece

agce

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

<220>
<223>

<400>

56
121
PRT
ARTIFICIAL SEQUENCE

Made in Lab — antibody fragment

56

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asp Phe Glu Ser Tyr

Ala Met

20 25 30

Ser Trp Val Arg Gln Ala Pro Gly Lys Cys Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val

50

55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

65

70 75 80

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

85 90 95

Ala Arg Tyr Tyr Gly Gly Tyr Tyr Ser Ala Trp Met Asp Tyr Trp Gly

100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser

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

<220>
<223>

<400>

115 120

57

321

DNA

ARTIFICIAL SEQUENCE

Made in Lab — antibody fragment

57

gatattcaga tgacacagtc ccctagetcece ctgtececgeca gegtgggaga tcecgggtgace

atcacctgeca gggccagcecca gtccatcagg agegecctga actggtacca gcagaagect

ggaaaggctc ccaagcectget gatctacgee getteccagece tccagagegg cgtgectage

360

363

60

120

180
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aggttctececg getececggaag cggaacagac ttcaccctga ccatcagete ccectgecagece 240
gaggacttcg ctacctacta ctgccagcag acctatgget acctgcacac ctteggetge 300
ggcacaaagc tggagatcaa g 321
<210> 58
<211> 107

<212> PRT
<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - antibody fragment

<400> 58

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

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

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

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

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

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

Thr Phe Gly Cys Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 59

<211> 24

<212> DNA

<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - antibody fragment

<400> 59

ggcttecgact tcgacageta tget 24
<210> 60

<211> 8

<212> PRT
<213> Artificial Sequence

<220>



<223>

<400> 60
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Gly Phe Asp Phe Asp Ser Tyr Ala

1

<210> 61
<211> 24
<212> DNA
<213>
<220>
<223>
<400> 61

5

ARTIFICIAL SEQUENCE

atcteceggeca ggggecggaag cacce

<210> 62
<211> 8
<212> PRT
<213>
<220>
<223>
<400> 62

Artificial Sequence

Ile Ser Gly Arg Gly Gly Ser Thr

1

<210> 63
<211> 363
<212> DNA
<213>
<220>
<223>
<400> 63
gaagtgcage
agctgegetg
cctggaaagt
gctgacteceg
ctgcagatga
ggcggctact
age

<210> 64
<211> 121
<212> PRT
<213>

5

tgetggagte
cctecggett
gcctggagtg
tcaagggcag
atagcctcag

actccgectg

ARTIFICIAL SEQUENCE

cggaggagga
cgacttcgac
ggtgtcecget
gttcaccatce
ggctgaagac

gatggactac

Artificial Sequence

Made in Lab — antibody fragment

Made in Lab — antibody fragment

Made in Lab — antibody fragment

Made in Lab — antibody fragment

ctggtgcage
agctatgceta
atcteceggea
agcecgggaca
accgctgtgt

tggggacagg

ctggeggaag
tgagctgggt
ggggcggaag
acagcaagaa

actactgege

gcacactggt

cctgaggcetg
gaggcaagcc
cacctactac
caccctgtac

caggtactat

gaccgtgtee

24

60

120

180

240

300

360

363
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<220>
<223> Made in Lab - antibody fragment
<400> 64
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asp Phe Asp Ser Tyr
20 25 30
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Cys Leu Glu Trp Val
35 40 45
Ser Ala Ile Ser Gly Arg Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 920 95
Ala Arg Tyr Tyr Gly Gly Tyr Tyr Ser Ala Trp Met Asp Tyr Trp Gly
100 105 110
Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 65
<211> 321
<212> DNA
<213> ARTIFICIAL SEQUENCE
<220>
<223> Made in Lab - antibody fragment
<400> 65
gacatccaga tgacccagtc tccatcctee ctgagegecat ctgtaggaga ccgegtcace
atcacttgee gggcaagtca gagcattage agctatttaa attggtatca gcagaaacca
gggaaagccce ctaagcectcecct gatctatget gecatccagtt tgecaaagtgg ggtcecccatca

cgtttcagtg gecagtggaag cgggacagat

gaagattttg
gggaccaggce
<210> 66
<211> 107
<212> PRT
<213>

caacttatta

tggagatcaa

ctgtcaacag

a

Artificial Sequence

ttcactecteca

acttacggtt

ccatcagcag tctgecaacct

acctgcacac ttttggetgt

60

120

180

240

300

321
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<220>
<223> Made in Lab - antibody fragment
<400> 66
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser Tyr
20 25 30
Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Thr Tyr Gly Tyr Leu His
85 920 95
Thr Phe Gly Cys Gly Thr Arg Leu Glu Ile Lys
100 105
<210> 67
<211> 321
<212> DNA
<213> ARTIFICIAL SEQUENCE
<220>
<223> Made in Lab - antibody fragment
<400> 67
gacatccaga tgacccagtc tccatcctee ctgagegecat ctgtaggaga ccgegtcace
atcacttgee gggcaagtca gagcattage agctatttaa attggtatca gcagaaacca
gggaaagccce ctaagcectcecct gatctatget gecatccagtt tgecaaagtgg ggtcecccatca
cgtttcagtg gecagtggaag cgggacagat ttcactctca ccatcagcag tectgecaacct
gaagattttg caacttatta ctgtcaacag acttacggtt acctgcacac ttttggccag
gggaccaagc tggagatcaa a
<210> 68
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Made in Lab - antibody fragment

60

120

180

240

300

321
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<400> 68
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser Tyr
20 25 30
Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Thr Tyr Gly Tyr Leu His
85 920 95
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 69
<211> 321
<212> DNA
<213> ARTIFICIAL SEQUENCE
<220>
<223> Made in Lab - antibody fragment
<400> 69
gacatccaga tgacccagtc tccatcctee ctgagegecat ctgtaggaga ccgegtcace
atcacttgee gggcaagtca gagcattage agctatttaa attggtatca gcagaaacca
gggaaagccce ctaagcectcecct gatctatget gecatccagtt tgecaaagtgg ggtcecccatca
cgtttcagtg gecagtggaag cgggacagat ttcactctca ccatcagcag tectgecaacct
gaagattttg caacttatta ctgtcaacag acttacggtt acctgcacac ttttggetge
gggaccaagc tggagatcaa a
<210> 70
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Made in Lab - antibody fragment

<400> 70

60

120

180

240

300

321



Asp Ile
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Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser

Leu Asn

Tyr Ala
50

20 25 30

Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu

Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser
55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln

65

70 75

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Thr Tyr Gly Tyr Leu

Thr Phe

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

<220>
<223>

<400>

85 90 95

Gly Cys Gly Thr Lys Leu Glu Ile Lys
100 105

71
15
PRT
Artificial Sequence

Made in Lab - Hinge/Linker sequence

71

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Ser Ser

1

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

<220>
<223>

<400>

5 10 15

72

15

PRT

Artificial Sequence

Made in Lab - Hinge/Linker sequence

72

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Ser Pro Pro Cys Ser

1

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

<220>
<223>

5 10 15

73
15
PRT
Artificial Sequence

Made in Lab - Hinge/Linker sequence

Gly

Tyr

Ile

Gly

Pro

80

His
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<400> 73

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Cys Ser

1 5 10 15
<210> 74
<211> 15

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 74

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Ser

1 5 10 15
<210> 75
<211> 15

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 75

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Ser Pro Pro Ser Ser

1 5 10 15
<210> 76
<211> 15

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 76

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Ser Ser

1 5 10 15
<210> 77
<211> 15

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 77

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Ser Pro Pro Cys Ser
1 5 10 15
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<210> 78

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 78

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Ser Pro Pro Cys Pro

1 5 10 15
<210> 79
<211> 15

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 79

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Ser Pro

1 5 10 15
<210> 80
<211> 15

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 80

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Ser Pro Pro Cys Pro

1 5 10 15
<210> 81
<211> 15

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 81

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Ser Pro Pro Cys Pro

1 5 10 15
<210> 82
<211> 15

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence
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<400> 82

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro

1 5 10 15
<210> 83
<211> 15

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 83

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Ser Pro Pro Ser Pro
1 5 10 15
<210> 84

<211> 15

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 84

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Ser Pro

1 5 10 15
<210> 85
<211> 6

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 85

Ser Cys Pro Pro Cys Pro

1 5
<210> 86
<211> 20

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 86

Asn Tyr Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
1 5 10 15
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Ser Gly Asn Ser
20

<210> 87

<211> 38

<212> PRT

<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 87

Asn Tyr Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
1 5 10 15

Ser Gly Asn Tyr Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
20 25 30

Gly Gly Ser Gly Asn Ser
35

<210> 88

<211> 2

<212> PRT

<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 88
Asn Ser

1

<210> 89
<211> 8

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 89

Gly Gly Gly Gly Ser Gly Asn Ser

1 5
<210> 90
<211> 10

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 90



Page 31 of 140

Asn Tyr Gly Gly Gly Gly Ser Gly Asn Ser

1 5 10
<210> 91
<211> 13

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 91

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Asn Ser

1 5 10
<210> 92
<211> 15

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 92

Asn Tyr Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Asn Ser

1 5 10 15
<210> 93
<211> 18

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 93

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly

1 5 10 15
Asn Ser

<210> 94

<211> 8

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 94

Gly Cys Pro Pro Cys Pro Asn Ser
1 5
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<210> 95

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 95

Gly Gly Gly Gly Ser

1 5
<210> 96
<211> 15

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 96

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1 5 10 15
<210> 97
<211> 16

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 97

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1 5 10 15
<210> 98
<211> 20

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 98
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15

Gly Gly Gly Ser
20

<210> 99
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<211> 21
<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 99

Gln Arg His Asn Asn Ser Ser Leu Asn Thr Gly Thr Gln Met Ala Gly
1 5 10 15

His Ser Pro Asn Ser
20

<210> 100

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 100

Ser Ser Leu Asn Thr Gly Thr Gln Met Ala Gly His Ser Pro Asn Ser

1 5 10 15
<210> 101
<211> 18

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 101

Gln Arg His Asn Asn Ser Ser Leu Asn Thr Gly Thr Gln Met Ala Gly
1 5 10 15

His Ser

<210> 102

<211> 14

<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 102

Glu Val Gln Ile Pro Leu Thr Glu Ser Tyr Ser Pro Asn Ser
1 5 10
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<210> 103

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 103

Asn Ser Leu Ala Asn Gln Glu Val Gln Ile Pro Leu Thr Glu Ser Tyr
1 5 10 15

Ser Pro Asn Ser
20

<210> 104

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 104

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15

Pro Asn Ser

<210> 105
<211> 19
<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 105
Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15

Pro Gly Ser

<210> 106
<211> 19
<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Hinge/Linker sequence

<400> 106
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Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1

Pro Ala Ser

<210> 107
<211> 18
<212> PRT
<213> Arti
<220>
<223>
<400> 107

5

ficial Sequence

10

Made in Lab - Hinge/Linker sequence

15

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1

Pro Ser
<210> 108
<211> 19
<212> PRT
<213> Arti
<220>

<223>

<400> 108

5

ficial Sequence

10

Made in Lab - Hinge/Linker sequence

15

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1

5

Pro Ser Ser

<210> 109

<211> 744

<212> DNA

<213> Arti
<220>

<223> Made
<400> 109

gaggtgcage

teectgtgeag

ccagggaagg

gcagactccg

ctgcaaatga

ficial Sequence

in Lab - Synthesized

tgttggagag cgggggagge
ccagcggatt caccttttet
ggctggagtg ggtctcatct
tgaagggcecg gttcaccate

acagcctgeg tgecgaggac

10

scFv sequence

ttggtacage
cacggttcta
atttettcetg
tececcatgaca

acggctgtat

ctggggggte
tgtactgggt

gttetggtte

attccaagaa

attattgtge

15

cctgegecte
ccgecagget
tacatactat
cacgctgtat

gcgetettet

60

120

180

240

300



Page 36 of 140

tactacggtt cttactacte tattgactat tggggccagg gaaccctggt

tcaggtggag gtggctcegg gggtggaggt teecggaggag geggatcagg

agcgacatce agatgaccca gtcecteccatee tecctgageg catctgtagg

accatcactt gcecgggcaag tcagagcatt agcagctatt taaattggta

ccagggaaag cccctaaget cctgatctat getgecatecca gtttgecaaag

tcacgtttca gtggcagtgg aagecgggaca gatttcacte tcaccatcag

cctgaagatt ttgcaactta ttactgtcaa cagtactacg acaacctgcece

caggggacca agctggagat caaa

<210> 110

<211> 248

<212> PRT

<213> Artificial Sequence

<220>

<223> Made in Lab - Synthesized scFv sequence

<400> 110

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro

1 5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser

20 25 30
Ser Met Tyr Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu
35 40 45

Ser Ser Ile Ser Ser Gly Ser Gly Ser Thr Tyr Tyr Ala Asp
50 55 60

Lys Gly Arg Phe Thr Ile Ser His Asp Asn Ser Lys Asn Thr

65 70 75

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr

85 920
Ala Arg Ser Ser Tyr Tyr Gly Ser Tyr Tyr Ser Ile Asp Tyr
100 105 110
Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser
115 120 125

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp

130 135 140

caccgtctcece
tggaggcgga
agaccgecgte
tcagcagaaa
tggggtccca
cagtctacaa

cacttttgge

Gly
15

Gly

His Gly

Trp Val

Ser Val

Leu Tyr

80

Tyr Cys

Trp Gly
Gly

Gly

Ile Gln

360

420

480

540

600

660

720

744



Met
145

Thr Gln

Thr Ile Thr

Tyr Gln Gln

Leu
195

Ser Ser

Thr
210

Gly Asp

Ala
225

Thr Tyr

Gln Gly Thr

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

111
744
DNA

<220>
<223>

<400> 111
gaggtgcage

teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
tactacggtt
tcaggtggag
agcgacatcce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt

caggggacca

Ser Pro

Ser

Page 37

Ser Leu

150

Cys Arg

165

Lys Pro

180

Gln Ser

Phe

Thr

Tyr Cys

Ala

Gly

Gly

Leu

Gln

Ser Gln

Lys Ala

Val Pro

200

Thr
215

Ile

Gln Tyr

230

Leu
245

Lys

tgttggagag
ccagcggatt
ggctggagtg
tgaagggceg
acagcctgeg
cttactacte
gtggcteccgg
agatgaccca
gccgggcaag
cccctaaget
gtggcagtgg
ttgcaactta

agctggagat

Glu

ITle Lys

Artificial Sequence

Made in Lab - Synthesized

cgggggagge
cacctttgat
ggtctecatct
gttcaccatce
tgececgaggac
tattgactat
gggtggaggt
gtctceccatcece
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa

caaa

Ser Ala

Ser

Pro

185

Ser

Ser

Tyr

Ser
155

Ile
170

Ser
Lys Leu
Arg Phe
Leu

Ser

Asn
235

Asp

of 140

Val Gly Asp

Ser Tyr Leu

Leu Ile Tyr

190

Ser Gly Ser

205

Gln
220

Pro Glu

Leu Pro Thr

scFv sequence

ttggtacage
tacggttcta
atttettcetg
tececcacgaca
acggctgtat
tggggccagg
tccggaggag
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte

cagtactacg

ctggggggte
tgtactgggt

gttetggtte

attccaagaa
attattgtge
gaaccctggt
gcggatcagg
catctgtagg
taaattggta
gtttgcacag
tcaccatcag

acaacctgcce

Val
160

Arg

Asn
175

Trp

Ala Ala

Gly Ser

Asp Phe

Phe Gly

240

cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet
caccgtctcece
tggaggcgga
agaccgecgte
tcagcagaaa
tggggtccca
cagtctgcaa

cacttttgge

60

120

180

240

300

360

420

480

540

600

660

720

744
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<210> 112
<211> 248
<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - Synthesized scFv sequence

<400> 112
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

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

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

Ser Ser Ile Ser Ser Gly Ser Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser His Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 920 95

Ala Arg Ser Ser Tyr Tyr Gly Ser Tyr Tyr Ser Ile Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln
130 135 140

Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val
145 150 155 160

Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser Tyr Leu Asn Trp
165 170 175

Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala Ala
180 185 190

Ser Ser Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser
195 200 205



Gly Thr
210

Ala Thr
225

Gln Gly

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

113
744
DNA

<220>
<223>

<400> 113
gaggtgcagce

teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
tactacggtt
tcaggtggag
agcgacatcce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
caggggacca
114

248
PRT

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

<220>
<223>

<400> 114

Tyr Tyr Cys

Asp Phe Thr Leu

Gln

Page 39 of 140

215

230

Thr Lys Leu Glu

245

tgttggagag
ccagcggatt
ggctggagtg
tgaagggceg
acagcctgeg
cttactacte

gtggcteccgg

agatgaccca
gccgggcaag
cccctaaget
gtggcagtgg
ttgcaactta

agctggagat

ITle Lys

Artificial Sequence

Made in Lab - Synthesized

cgggggagge

caccttttet
ggtctecatct
gttcaccatce
tgececgaggac
tattgactat
gggtggaggt
gtctceccatcece
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa

caaa

Artificial Sequence

235

220

scFv sequence

ttggtacage
tacggttcta
atttettcetg
tececcatgaca
acggctgtat
tggggccagg
tccggaggag
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte

cagtactacg

ctggggggte
tgtactgggt
gttetggtte
attccaagaa
attattgtge
gaaccctggt

gcggatcagg

catctgtagg
taaattggta
gtttgcaaag
tcaccatcag

acaacctgcce

Made in Lab - Synthesized scFv sequence

Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe

Gln Tyr Tyr Asp Asn Leu Pro Thr Phe Gly

240

cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet
caccgtctcece
tggaggcgga
agaccgecgte
tcagcagaaa
tggggtccca
cagtctacaa

cacttttgge

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

15

60

120

180

240

300

360

420

480

540

600

660

720

744



Ser

Ser

Ser

Lys

Leu

Ala

Gln

Gly

Met

145

Thr

Tyr

Ser

Gly

Ala

225

Gln

Leu

Met

Ser

50

Gly

Gln

Arg

Gly

Gly

130

Thr

Ile

Gln

Ser

Thr

210

Thr

Gly

<210>
<211>
<212>

Arg

Tyr

Ile

Arg

Met

Ser

Thr

115

Ser

Gln

Thr

Gln

Leu

195

Asp

Tyr

Thr

115
744
DNA

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Leu

Gly

Ser

Cys

Lys

180

Gln

Phe

Tyr

Lys

Ser

Val

Ser

Thr

Ser

85

Tyr

Val

Gly

Pro

Arg

165

Pro

Ser

Thr

Cys

Leu
245

Cys

Arg

Gly

Ile

70

Leu

Tyr

Thr

Gly

Ser

150

Ala

Gly

Gly

Leu

Gln

230

Glu

Ala

Gln

Ser

55

Ser

Arg

Gly

Val

Gly

135

Ser

Ser

Lys

Val

Thr

215

Gln

Ile

Ala

Ala

40

Gly

His

Ala

Ser

Ser

120

Ser

Leu

Gln

Ala

Pro

200

Ile

Tyr

Lys

Page 40

Ser

25

Pro

Ser

Asp

Glu

Tyr

105

Ser

Gly

Ser

Ser

Pro

185

Ser

Ser

Tyr

Gly

Gly

Thr

Asn

Asp

90

Tyr

Gly

Gly

Ala

Ile

170

Lys

Arg

Ser

Asp

of 140

Phe

Lys

Tyr

Ser

75

Thr

Ser

Gly

Gly

Ser

155

Ser

Leu

Phe

Leu

Asn
235

Thr

Gly

Tyr

60

Lys

Ala

Ile

Gly

Gly

140

Val

Ser

Leu

Ser

Gln

220

Leu

Phe

Leu

45

Ala

Asn

Val

Asp

Gly

125

Ser

Gly

Tyr

Ile

Gly

205

Pro

Pro

Ser

30

Glu

Asp

Thr

Tyr

Tyr

110

Ser

Asp

Asp

Leu

Tyr

190

Ser

Glu

Thr

Tyr

Trp

Ser

Leu

Tyr

95

Trp

Gly

Ile

Arg

Asn

175

Ala

Gly

Asp

Phe

Gly

Val

Val

Tyr

80

Cys

Gly

Gly

Gln

Val

160

Trp

Ala

Ser

Phe

Gly
240



<213>

<220>
<223>

<400> 115
gaggtgcagce

teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
tactacggtt
tcaggcggeg
agcgacatcce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
caggggacca
<210>
<211>

<212>
<213>

116
248
PRT

<220>

<223>

<400> 1le

Glu Val Gln

1

Ser Leu

Ser Met

Ser Ser
50

Lys Gly
65

Made

Arg

Tyr

Ile

Arg

tgttggagag
ccagcggatt
ggctggagtg
tgaagggceg
acagcctgeg
cttactacte
gcggcagegg
agatgaccca

gccgggcaag

cccctaaget
gtggcagtgg
ttgcaactta

agctggagat

Page 41 of 140

Artificial Sequence

Made in Lab - Synthesized

cgggggagge

caccttttet
ggtctecatct
gttcaccatce
tgececgaggac
tattgactat
cggeggegge
gtctecatcee
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa

caaa

Artificial Sequence

scFv sequence

ttggtacage
tacggttcta
atttettcetg
tececegtgaca
acggctgtat
tggggccagg
agcggcggceg
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte

cagtactacg

ctggggggte
tgtactgggt

gttetggtte

attccaagaa
attattgtge
gaaccctggt

gaggctceccgg

catctgtagg
taaattggta
gtttgcaaag
tcaccatcag

acaacctgcce

in Lab - Synthesized scFv sequence

Leu Leu

Leu Ser

20

Trp Val

Ser

Ser

Phe Thr

Glu

Cys

Arg

Gly

Ile
70

Ser Gly

Ala Ala

Gln Ala

40

Ser
55

Gly

Ser Arg

Pro

Asp

Gly Gly Leu

10

Ser Phe

25

Gly

Gly Lys

Ser Thr Tyr

Ser
75

Asn

Val Gln Pro

Thr Phe Ser

30

Leu Glu

45

Gly

Tyr Ala

60

Asp

Lys Asn Thr

cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet
caccgtctcece
cggeggegge
agaccgecgte
tcagcagaaa
tggggtccca
cagtctgcaa

cacttttgge

Gly
15

Gly

Tyr Gly

Trp Val

Ser Val

Leu Tyr

80

60

120

180

240

300

360

420

480

540

600

660

720

744



Leu Gln Met

Ala Arg Ser

Gln Thr

115

Gly

Gly Gly

130

Ser

Met
145

Thr Gln

Thr Ile Thr

Tyr Gln Gln

Leu
195

Ser Ser

Thr
210

Gly Asp

Ala
225

Thr Tyr

Gln Gly Thr

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

117
744
DNA

<220>
<223>

<400> 117
gaagtgcage

agctgegetg
cctggaaagg
gctgacteceg

ctgcagatga

Ser
85

Asn

Ser
100

Tyr
Leu Val
Gly

Gly

Ser Pro

Leu

Tyr

Thr

Gly

Ser

Page 42
Glu

Arg Ala

Gly Ser

Val Ser

120

Gly Ser

135

Ser Leu

150

Cys Arg

165

Lys Pro

180

Gln Ser

Phe

Thr

Tyr Cys

Ala

Gly

Gly

Leu

Gln

Ser Gln

Lys Ala

Val Pro

200

Thr
215

Ile

Gln Tyr

230

Leu
245

Lys

tgetggagte
cctecggett
gcctggagtg
tcaagggcag

atagcctcag

Glu

ITle Lys

ARTIFICIAL SEQUENCE

Made in Lab - Synthesized

cggaggagga
cacattcage
ggtgtcecget
gttcaccatce

ggctgaagac

Tyr

105

Ser

Gly

Ser

Ser

Pro

185

Ser

Ser

Tyr

Asp Thr

90

Tyr Ser

Gly Gly

Gly Gly

Ala Ser

155

Ile
170

Ser
Lys Leu
Arg Phe
Leu

Ser

Asn
235

Asp

of 140

Ala Val Tyr

Ile Asp Tyr

110

Gly Gly Ser

125

Gly Ser

140

Asp

Val Gly Asp

Ser Tyr Leu

Leu Ile Tyr

190

Ser Gly Ser

205

Gln
220

Pro Glu

Leu Pro Thr

scFv sequence

ctggtgcage
agctatgceta
atcteceggea

agcecgggaca

accgctgtgt

ctggeggaag
tgagctgggt
gcggeggaag
acagcaagaa

actactgege

Tyr
95

Cys
Trp Gly
Gly Gly
Ile

Gln

Val
160

Arg

Asn
175

Trp

Ala Ala

Gly Ser

Asp Phe

Phe Gly

240

cctgaggcetg
gaggcaagcc
cacctactac
caccctgtac

caggtactat

60

120

180

240

300



ggcggctact
agcggcggag
tececgatatte
accatcacct
cctggaaagg
agcaggttct
cccgaggact
cagggcacaa
<210>
<211>

<212>
<213>

118
248
PRT

<220>
<223> Made

<400> 118
Glu Val Gln
1

Ser Leu Arg

Ala Met Ser

35

Ala
50

Ser Ile

Lys
65

Gly Arg

Leu Gln Met

Ala Arg Tyr

Gln Thr

115

Gly

Gly Gly

130

Ser

actccgectg
gceggctecgg
agatgacaca
gcagggccag
ctececcaaget
cecggetecgg
cecgectaccta

agctggagat

Page 43 of 140

gatggactac
aggcggtgge
gtcecectage
ccagtccatce
gctgatctac
aagcggaaca
ctactgccag

caag

ARTIFICIAL SEQUENCE

tggggacagg
tccggaggag
tecectgteeg
teccagcectatt
gcegettececa
gacttcacce

cagacctatg

gcacactggt
gcggaagegg
ccagegtggg
taaactggta
gccteccagag
tgaccatcag

gctacctgea

in Lab - Synthesized scFv sequence

Leu Leu

Leu Ser

20

Trp Val

Ser Gly
Phe

Thr

Ser
85

Asn

Tyr
100

Gly
Val

Leu

Gly Gly

Glu

Cys

Arg

Ser

Ile

70

Leu

Gly

Thr

Gly

Ser Gly

Ala Ala

Gln Ala

40

Gly
55

Gly

Ser Arg

Arg Ala

Tyr Tyr

Val Ser

120

Gly Ser

135

Pro

Asp

Gly Gly Leu

10

Ser Phe

25

Gly

Gly Lys

Ser Thr Tyr

Ser
75

Asn

Glu Asp Thr

90

Ser Ala

105

Trp

Ser Gly Gly

Gly Gly Gly

Val Gln Pro

Thr Phe Ser

30

Leu Glu

45

Gly

Tyr Ala

60

Asp

Lys Asn Thr

Ala Val Tyr

Met Asp Tyr

110

Gly Gly Ser

125

Gly Ser

140

Asp

gaccgtgtee
aggaggagge
agatcgggtg
ccagcagaag
cggegtgect
ctececctgeag

caccttegge

Gly
15

Gly

Ser Tyr

Trp Val

Ser Val

Leu Tyr

80

Tyr
95

Cys
Trp Gly
Gly

Gly

Ile Gln

360

420

480

540

600

660

720

744



Met
145

Thr Gln

Thr Ile Thr

Tyr Gln Gln

Leu
195

Ser Ser

Thr
210

Gly Asp

Ala
225

Thr Tyr

Gln Gly Thr

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

119
744
DNA

<220>
<223>

<400> 119
gaagtgcage

agctgegetg
cctggaaagg
gctgacteceg
ctgcagatga
ggcggctact
agcggcggag
tececgatatte
accatcacct
cctggaaagg
agcaggttct
cccgaggact

cagggcacaa

Ser Pro

Ser

Page 44

Ser Leu

150

Cys Arg

165

Lys Pro

180

Gln Ser

Phe

Thr

Tyr Cys

Ala

Gly

Gly

Leu

Gln

Ser Gln

Lys Ala

Val Pro

200

Thr
215

Ile

Gln Thr

230

Leu
245

Lys

tgetggagte
cctecggett
gcctggagtg
tcaagggcag
atagcctcag
actccgectg
gceggctecgg
agatgacaca
gcagggccag
ctececcaaget
cecggetecgg
cecgectaccta

agctggagat

Glu

ITle Lys

ARTIFICIAL SEQUENCE

Made in Lab - Synthesized

cggaggagga
cacattcage
ggtgtcecget
gttcaccatce
ggctgaagac
gatggactac
aggcggtgge
gtcecectage
ccagtccatce
gctgatctac
aagcggaaca
ctactgccag

caag

Ser Ala

Ser

Pro

185

Ser

Ser

Tyr

Ser
155

Ile
170

Ser

Lys Leu

Arg Phe

Ser Leu

Gly Tyr

235

of 140

Val Gly Asp

Ser Tyr Leu

Leu Ile Tyr

190

Ser Gly Ser

205

Gln
220

Pro Glu

Leu His Thr

scFv sequence

ctggtgcage
agctatgceta
atcteceggea
agcecgggaca
accgctgtgt
tggggacagg
tccggaggag
tecectgteeg
teccagettet
gcegettececa
gacttcacce

cagacctatg

ctggcggaag
tgagctgggt
gcggceggaag
acagcaagaa
actactgege
gcacactggt
gcggaagegg
ccagegtggg
taaactggta
gccteccagag
tgaccatcag

gctacctgea

Val
160

Arg

Asn
175

Trp

Ala Ala

Gly Ser

Asp Ser

Phe Gly

240

cctgaggcetg
gaggcaagcc
cacctactac
caccctgtac
caggtactat
gaccgtgtee
aggaggagge
agatcgggtg
ccagcagaag
cggegtgect
ctececctgeag

caccttegge

60

120

180

240

300

360

420

480

540

600

660

720

744



Page 45 of 140

<210> 120
<211> 248
<212> PRT
<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - Synthesized scFv sequence

<400> 120
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

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

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

Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

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

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 920 95

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

Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln
130 135 140

Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val
145 150 155 160

Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser Phe Leu Asn Trp
165 170 175

Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala Ala
180 185 190

Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser
195 200 205



Gly Thr
210

Ala Thr
225

Gln Gly

121
744
DNA

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

<220>
<223>

<400> 121
gaagtgcage

agctgegetg
cctggaaagt
gctgacteceg
ctgcagatga
ggcggctact
agcggcggag
tececgatatte
accatcacct
cctggaaagg
agcaggttct
cccgaggact
tgeggecacaa
<210>
<211>

<212>
<213>

122
248
PRT

<220>

<223>

<400> 122

Tyr Tyr Cys

Asp Phe Thr Leu

Gln

Page 46 of 140

215

230

Thr Lys Leu Glu

245

tgetggagte
cctecggett
gcctggagtg
tcaagggcag
atagcctcag
actccgectg
gceggctecgg
agatgacaca
gcagggccag
ctececcaaget
cecggetecgg
cecgectaccta

agctggagat

ITle Lys

ARTIFICIAL SEQUENCE

Made in Lab - Synthesized

cggaggagga
cacattcage
ggtgtcecget
gttcaccatce
ggctgaagac
gatggactac
aggcggtgge
gtcecectage
ccagtccatce
gctgatctac
aagcggaaca
ctactgccag

caag

ARTIFICIAL SEQUENCE

235

220

scFv sequence

ctggtgcage
agctatgceta
atcteceggea
agcecgggaca
accgctgtgt
tggggacagg
tccggaggag
tecectgteeg
teccagettet
gcegettececa
gacttcacce

cagacctatg

ctggcggaag
tgagctgggt
gcggceggaag
acagcaagaa
actactgege
gcacactggt
gcggaagegg
ccagegtggg
taaactggta
gccteccagag
tgaccatcag

gctacctgea

Made in Lab - Synthesized scFv sequence

Thr Ile Ser Ser Leu Gln Pro Glu Asp Ser

Gln Thr Tyr Gly Tyr Leu His Thr Phe Gly

240

cctgaggcetg
gaggcaagcc
cacctactac
caccctgtac
caggtactat
gaccgtgtee
aggaggagge
agatcgggtg
ccagcagaag
cggegtgect
ctececctgeag

caccttegge

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

60

120

180

240

300

360

420

480

540

600

660

720

744



Ala

Ser

Lys

65

Leu

Ala

Gln

Gly

Met

145

Thr

Tyr

Ser

Gly

Ala

225

Cys

Met

Ala

50

Gly

Gln

Arg

Gly

Gly

130

Thr

Ile

Gln

Ser

Thr

210

Thr

Gly

<210>
<211>
<212>

<213>

Ser

35

Ile

Arg

Met

Tyr

Thr

115

Ser

Gln

Thr

Gln

Leu

195

Asp

Tyr

Thr

123
744

DNA
ARTIFICIAL SEQUENCE

20

Trp

Ser

Phe

Asn

Tyr

100

Leu

Gly

Ser

Cys

Lys

180

Gln

Phe

Tyr

Lys

Val

Gly

Thr

Ser

85

Gly

Val

Gly

Pro

Arg

165

Pro

Ser

Thr

Cys

Leu
245

Arg

Ser

Ile

70

Leu

Gly

Thr

Gly

Ser

150

Ala

Gly

Gly

Leu

Gln

230

Glu

Gln

Gly

55

Ser

Arg

Tyr

Val

Gly

135

Ser

Ser

Lys

Val

Thr

215

Gln

Ile

Ala

40

Gly

Arg

Ala

Tyr

Ser

120

Ser

Leu

Gln

Ala

Pro

200

Ile

Thr

Lys

Page 47

25

Pro

Ser

Asp

Glu

Ser

105

Ser

Gly

Ser

Ser

Pro

185

Ser

Ser

Tyr

Gly

Thr

Asn

Asp

Ala

Gly

Gly

Ala

Ile

170

Lys

Arg

Ser

Gly

of 140

Lys

Tyr

Ser

75

Thr

Trp

Gly

Gly

Ser

155

Ser

Leu

Phe

Leu

Tyr
235

Cys

Tyr

60

Lys

Ala

Met

Gly

Gly

140

Val

Ser

Leu

Ser

Gln

220

Leu

Leu

45

Ala

Asn

Val

Asp

Gly

125

Ser

Gly

Phe

Ile

Gly

205

Pro

His

30

Glu

Asp

Thr

Tyr

Tyr

110

Ser

Asp

Asp

Leu

Tyr

190

Ser

Glu

Thr

Trp

Ser

Leu

Tyr

Trp

Gly

Ile

Arg

Asn

175

Ala

Gly

Asp

Phe

Val

Val

Tyr

80

Cys

Gly

Gly

Gln

Val

160

Trp

Ala

Ser

Ser

Gly
240



<220>
<223>

<400> 123
gaagtgcage

agctgegetg
cctggaaagt
gctgacteceg
ctgcagatga
ggcggctact
agcggcggag
tececgatatte
accatcacct
cctggaaagg
agcaggttct
cccgaggact
tgeggecacaa
<210>
<211>

<212>
<213>

124
248
PRT

<220>

<223>

<400> 124

Glu Val Gln

1

Ser Leu

Ala Met

35

Ala
50

Ser
Lys

Gly

Leu Gln

Made

Arg

Ser

Ile

Arg

Met

tgetggagte
cctecggett
gcctggagtg
tcaagggcag
atagcctcag
actccgectg

gcggetecgg

agatgacaca
gcagggccag
ctececcaaget
cecggetecgg
tegectaccta

agctggagat

Page 48 of 140

Made in Lab - Synthesized

cggaggagga
cacattcage
ggtgtcecget
gttcaccatce
ggctgaagac
gatggactac
aggcggtgge
gtcecectage
ccagtccatce
gctgatctac
aagcggaaca
ctactgccag

caag

ARTIFICIAL SEQUENCE

scFv sequence

ctggtgcage
agctatgceta
atcteceggea
agcecgggaca
accgctgtgt
tggggacagg
tccggaggag
tecectgteeg
teccagettet
gcegettececa
gacttcacce

cagacctatg

ctggcggaag
tgagctgggt
gcggceggaag
acagcaagaa
actactgege
gcacactggt
gcggaagegg
ccagegtggg
taaactggta
gccteccagag
tgaccatcag

gctacctgea

in Lab - Synthesized scFv sequence

Leu Leu

Leu Ser

20

Trp Val

Ser Gly
Phe

Thr

Asn Ser

Glu

Cys

Arg

Ser

Ile

70

Leu

Ser

Ala Ala

Gln Ala

40

Gly
55

Gly
Ser

Arg

Arg Ala

Ser

25

Pro

Ser

Asp

Glu

Gly Gly Gly Leu

10

Gly Phe

Gly Lys
Thr

Tyr

Ser
75

Asn

Asp Thr

Val Gln Pro

Thr Phe Ser

30

Leu Glu

45

Cys

Tyr Ala

60

Asp

Lys Asn Thr

Ala Val Tyr

cctgaggcetg
gaggcaagcc
cacctactac
caccctgtac
caggtactat
gaccgtgtee
aggaggagge
agatcgggtg
ccagcagaag
cggegtgect
ctececctgeag

caccttegge

Gly
15

Gly

Ser Tyr

Trp Val

Ser Val

Leu Tyr

80

Tyr Cys

60

120

180

240

300

360

420

480

540

600

660

720

744



Ala Arg Tyr

Gln Thr

115

Gly

Gly Gly

130

Ser

Met
145

Thr Gln

Thr Ile Thr

Tyr Gln Gln

Leu
195

Ser Ser

Thr
210

Gly Asp

Ala
225

Thr Tyr

Cys Gly Thr

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

125
744
DNA

<220>
<223>

<400> 125
gaagtgcage

agctgegetg
cctggaaagt
gctgacteceg
ctgcagatga

ggcggctact

85

Tyr
100

Gly
Leu Val
Gly

Gly

Ser Pro

Gly

Thr

Gly

Ser

Page 49

Tyr Tyr

Val Ser

120

Gly Ser

135

Ser Leu

150

Cys Arg

165

Lys Pro

180

Gln Ser

Phe

Thr

Tyr Cys

Ala

Gly

Gly

Leu

Gln

Ser Gln

Lys Ala

Val Pro

200

Thr
215

Ile

Gln Thr

230

Leu
245

Lys

tgetggagte
cctecggett
gcctggagtg
tcaagggcag
atagcctcag

actccgectg

Glu

ITle Lys

ARTIFICIAL SEQUENCE

cggaggagga
cgacttcgag
ggtgtcecget
gttcaccatce
ggctgaagac

gatggactac

Gly

Pro

90

Ser Ala

105

Trp

Ser Gly Gly

Gly Gly

Ala Ser

155

Ser

Ile
170

Ser Ser

Lys Leu

185

Ser Arg Phe

Ser Ser Leu

Tyr Gly Tyr

235

ctggtgcage
agctatgceta
atcteceggea
agcecgggaca
accgctgtgt

tggggacagg

of 140

Met Asp Tyr

110

Gly Gly Ser

125

Gly Ser

140

Asp

Val Gly Asp

Ser Phe Leu

Leu Ile Tyr

190

Ser Gly Ser

205

Gln
220

Pro Glu

Leu His Thr

Made in Lab - Synthesized scFv sequence

ctggeggaag
tgagctgggt
gcggeggaag
acagcaagaa

actactgege

gcacactggt

95

Trp Gly

Gly Gly
Ile

Gln

Val
160

Arg

Asn
175

Trp

Ala Ala

Gly Ser

Asp Phe

Phe Gly

240

cctgaggcetg
gaggcaagcc
cacctactac
caccctgtac

caggtactat

gaccgtgtee

60

120

180

240

300

360



agcggcggag
tececgatatte
accatcacct
cctggaaagg
agcaggttct
cccgaggact
tgeggecacaa
<210>
<211>

<212>
<213>

126
248
PRT

<220>
<223> Made

<400> 126
Glu Val Gln
1

Ser Leu Arg

Ala Met Ser

35

Ala
50

Ser Ile

Lys
65

Gly Arg

Leu Gln Met

Ala Arg Tyr

Gln Thr

115

Gly

Gly Gly Ser

130

Met Thr Gln

gceggctecgg

agatgacaca
gcagggccag
ctececcaaget
cecggetecgg
tegectaccta

agctggagat

Page 50 of 140

aggcggtgge
gtcecectage
ccagtccatce
gctgatctac
aagcggaaca
ctactgccag

caag

ARTIFICIAL SEQUENCE

tccggaggag
tecectgteeg
aggagcgcce
gcegettececa
gacttcacce

cagacctatg

gcggaagegg
ccagegtggg
tgaactggta
gccteccagag
tgaccatcag

gctacctgea

in Lab - Synthesized scFv sequence

Leu Leu

Leu Ser

20

Trp Val

Ser Gly
Phe

Thr

Ser
85

Asn

Tyr
100

Gly
Leu Val
Gly

Gly

Ser Pro

Glu

Cys

Arg

Ser

Ile

70

Leu

Gly

Thr

Gly

Ser

Ser

Ala Ala

Gln Ala

40

Gly
55

Gly

Ser Arg

Arg Ala

Tyr Tyr

Val Ser

120

Gly Ser

135

Ser Leu

Ser

25

Pro

Ser

Asp

Glu

Ser

105

Ser

Gly

Ser

Gly Gly Gly Leu

10

Gly Phe

Gly Lys
Thr

Tyr

Ser
75

Asn

Asp Thr

90

Ala Trp

Gly Gly
Gly

Gly

Ala Ser

Val Gln Pro

Phe Glu

30

Asp

Leu Glu

45

Cys

Tyr Ala

60

Asp

Lys Asn Thr

Ala Val Tyr

Met Asp Tyr

110

Gly Gly Ser

125

Gly Ser

140

Asp

Val Gly Asp

aggaggagge
agatcgggtg
ccagcagaag
cggegtgect
ctececctgeag

caccttegge

Gly
15

Gly

Ser Tyr

Trp Val

Ser Val

Leu Tyr

80

Tyr
95

Cys
Trp Gly
Gly Gly
Ile

Gln

Arg Val

420

480

540

600

660

720

744



145

Thr Ile Thr

Tyr Gln Gln

Leu
195

Ser Ser

Thr
210

Gly Asp

Ala
225

Thr Tyr

Cys Gly Thr

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

127
744
DNA

<220>
<223>

<400> 127
gaagtgcage

agctgegetg
cctggaaagt
gctgacteceg
ctgcagatga
ggcggctact
agcggcggag
tececgatatte
accatcacct
cctggaaagg
agcaggttct
cccgaggact

tgeggecacaa

Page 51

150

Cys Arg

165

Lys Pro

180

Gln Ser

Phe

Thr

Tyr Cys

Ala

Gly

Gly

Leu

Gln

Ser Gln

Lys Ala

Val Pro

200

Thr
215

Ile

Gln Thr

230

Leu
245

Lys

tgetggagte
cctecggett
gcctggagtg
tcaagggcag
atagcctcag
actccgectg
gceggctecgg
agatgacaca
gcagggccag
ctececcaaget
cecggetecgg
tegectaccta

agctggagat

Glu

ITle Lys

ARTIFICIAL SEQUENCE

Made in Lab - Synthesized

cggaggagga
cgacttcgac
ggtgtcecget
gttcaccatce
ggctgaagac
gatggactac
aggcggtgge
gtcecectage
ccagtccatce
gctgatctac
aagcggaaca
ctactgccag

caag

Ser

Pro

185

Ser

Ser

Tyr

155

Ile
170

Arg

Lys Leu

Arg Phe

Ser Leu

Gly Tyr

235

of 140

Ser Ala Leu

Leu Ile Tyr

190

Ser Gly Ser

205

Gln
220

Pro Glu

Leu His Thr

scFv sequence

ctggtgcage
agctatgceta
atcteceggea
agcecgggaca
accgctgtgt
tggggacagg
tccggaggag
tecectgteeg
aggagcgcce
gcegettececa
gacttcacce

cagacctatg

ctggcggaag
tgagctgggt
ggggcggaag
acagcaagaa
actactgege
gcacactggt
gcggaagegg
ccagegtggg
tgaactggta
gccteccagag
tgaccatcag

gctacctgea

160

Asn
175

Trp

Ala Ala

Gly Ser

Asp Phe

Phe Gly

240

cctgaggcetg
gaggcaagcc
cacctactac
caccctgtac
caggtactat
gaccgtgtee
aggaggagge
agatcgggtg
ccagcagaag
cggegtgect
ctececctgeag

caccttegge

60

120

180

240

300

360

420

480

540

600

660

720

744



Page 52 of 140

<210> 128
<211> 248
<212> PRT
<213> ARTIFICIAL SEQUENCE

<220>
<223> Made in Lab - Synthesized scFv sequence

<400> 128

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

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

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Cys Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Gly Arg Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 920 95

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

Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly
115 120 125

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Asp Ile Gln
130 135 140

Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val
145 150 155 160

Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Arg Ser Ala Leu Asn Trp
165 170 175

Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ala Ala
180 185 190

Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser
195 200 205

Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe



210

Page 53 of 140

215

220

Ala Thr Tyr Tyr Cys Gln Gln Thr Tyr Gly Tyr Leu His Thr Phe Gly
230

225

Cys Gly Thr Lys Leu Glu Ile Lys

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

129
744
DNA

<220>
<223>

<400> 129
gaggtgcagce

teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
ggtggttact

tcaggcggtg
tectgacatce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
caggggacca
<210>
<211>

<212>
<213>

130
248
PRT

<220>

<223>

<400> 130

245

tgttggagag
ccagcggatt
ggctggagtg
tgaagggceg
acagcctgeg
actctgettg
gaggcagcgg
agatgaccca
gccgggcaag
cccctaaget
gtggcagtgg
ttgcaactta

agctggagat

ARTIFICIAL SEQUENCE

Made in Lab - Synthesized

cgggggagge
cacctttage
ggtctcaget
gttcaccatce
tgececgaggac
gatggactat
tgggggtggg
gtctceccatcece
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa

caaa

ARTIFICIAL SEQUENCE

235

scFv sequence

ttggtacage
agctatgecca
attagtggta
tececegtgaca
acggctgtat
tggggccagg
tctggaggeg
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte

cagacttacg

ctggggggte
tgagctgggt
gtggtggtag
attccaagaa
attattgtge
gaaccctggt
gtggcagtgg
catctgtagg
taaattggta
gtttgcaaag
tcaccatcag

gttacctgceca

Made in Lab - Synthesized scFv sequence

240

cctgegecte
ccgecagget
cacatactat
cacgctgtat
gcgctactac
caccgtctcece
cggcggagge
agaccgecgte
tcagcagaaa
tggggtccca
cagtctgcaa

cacttttgge

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

20

25

30

60

120

180

240

300

360

420

480

540

600

660

720

744



Ala

Ser

Lys

65

Leu

Ala

Gln

Gly

Met

145

Thr

Tyr

Ser

Gly

Ala

225

Gln

Met

Ala

50

Gly

Gln

Arg

Gly

Gly

130

Thr

Ile

Gln

Ser

Thr

210

Thr

Gly

<210>
<211>
<212>

<213>

Ser

35

Ile

Arg

Met

Tyr

Thr

115

Ser

Gln

Thr

Gln

Leu

195

Asp

Tyr

Thr

131
744

DNA
ARTIFICIAL SEQUENCE

Trp

Ser

Phe

Asn

Tyr

100

Leu

Gly

Ser

Cys

Lys

180

Gln

Phe

Tyr

Lys

Val

Gly

Thr

Ser

85

Gly

Val

Gly

Pro

Arg

165

Pro

Ser

Thr

Cys

Leu
245

Arg

Ser

Ile

70

Leu

Gly

Thr

Gly

Ser

150

Ala

Gly

Gly

Leu

Gln

230

Glu

Gln

Gly

55

Ser

Arg

Tyr

Val

Gly

135

Ser

Ser

Lys

Val

Thr

215

Gln

Ile

Ala

40

Gly

Arg

Ala

Tyr

Ser

120

Ser

Leu

Gln

Ala

Pro

200

Ile

Thr

Lys

Page 54

Pro

Ser

Asp

Glu

Ser

105

Ser

Gly

Ser

Ser

Pro

185

Ser

Ser

Tyr

Gly

Thr

Asn

Asp

90

Ala

Gly

Gly

Ala

Ile

170

Lys

Arg

Ser

Gly

of 140

Lys

Tyr

Ser

75

Thr

Trp

Gly

Gly

Ser

155

Ser

Leu

Phe

Leu

Tyr
235

Gly

Tyr

60

Lys

Ala

Met

Gly

Gly

140

Val

Ser

Leu

Ser

Gln

220

Leu

Leu

45

Ala

Asn

Val

Asp

Gly

125

Ser

Gly

Tyr

Ile

Gly

205

Pro

His

Glu

Asp

Thr

Tyr

Tyr

110

Ser

Asp

Asp

Leu

Tyr

190

Ser

Glu

Thr

Trp

Ser

Leu

Tyr

95

Trp

Gly

Ile

Arg

Asn

175

Ala

Gly

Asp

Phe

Val

Val

Tyr

80

Cys

Gly

Gly

Gln

Val

160

Trp

Ala

Ser

Phe

Gly
240



<220>

<223> Made in Lab - Synthesized scFv sequence

<400> 131

gaggtgcagce tgttggagag cgggggaggc ttggtacage ctggggggtce cctgegecte

tecetgtgcag ccageggatt cacctttage agetatgeca tgagetgggt cegccagget

ccagggaagt gcctggagtg ggtctcaget attagtggta gtggtggtag cacatactat

gcagacteccg tgaagggceg gttcaccatce tcecegtgaca attccaagaa cacgetgtat

ctgcaaatga acagcctgceg tgecgaggac acggetgtat attattgtge gegetactac

ggtggttact actctgettg gatggactat tggggecagg gaaccctggt cacegtetcee

tcaggeggtg gaggecagegg tgggggtggg tetggaggeg gtggcagtgg cggeggagge

tctgacatece agatgaccca gtcetceccatcece tececectgageg catctgtagg agacegegte

accatcactt gcecgggcaag tcagagcatt agcagctatt taaattggta tcagcagaaa

ccagggaaag cccctaaget cctgatctat getgecatecca gtttgecaaag tggggtcecca

tcacgttteca gtggcagtgg aagecgggaca gatttcacte tcaccatcag cagtctgeaa

cctgaagatt ttgcaactta ttactgtcaa cagacttacg gttacctgeca cacttttgge

tgegggacca agetggagat caaa

<210> 132

<211> 248

<212> PRT

<213> ARTIFICIAL SEQUENCE

<220>

<223> Made in Lab - Synthesized scFv sequence

<400> 132

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

20 25 30
Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Cys Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

65 70 75 80

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

85 920 95

Page 55 of 140

60

120

180

240

300

360

420

480

540

600

660

720

744



Ala Arg Tyr

Gln Thr

115

Gly

Gly Gly

130

Ser

Met
145

Thr Gln

Thr Ile Thr

Tyr Gln Gln

Leu
195

Ser Ser

Thr
210

Gly Asp

Ala
225

Thr Tyr

Cys Gly Thr

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

133
744
DNA

<220>
<223>

<400> 133
gacatccaga

atcacttgcece
gggaaagccc
cgtttcagtg
gaagattttg

gggaccaagce

Tyr
100

Gly
Leu Val
Gly

Gly

Ser Pro

Gly

Thr

Gly

Ser

Page 56

Tyr Tyr

Val Ser

120

Gly Ser

135

Ser Leu

150

Cys Arg

165

Lys Pro

180

Gln Ser

Phe

Thr

Tyr Cys

Ala

Gly

Gly

Leu

Gln

Ser Gln

Lys Ala

Val Pro

200

Thr
215

Ile

Gln Thr

230

Leu
245

Lys

tgacccagte
gggcaagtca
ctaagctcect
gcagtggaag
caacttatta

tggagatcaa

Glu

ITle Lys

ARTIFICIAL SEQUENCE

Made in Lab - Synthesized

tececatectcee
gagcattage
gatctatgcet
cgggacagat
ctgtcaacag

aggcggtgga

Ser

105

Ser

Gly

Ser

Ser

Pro

185

Ser

Ser

Tyr

Ala Trp

Gly Gly

Gly Gly

Ala Ser

155

Ile
170

Ser

Lys Leu

Arg Phe

Ser Leu

Gly Tyr

235

of 140

Met Asp Tyr

110

Gly Gly Ser

125

Gly Ser

140

Asp

Val Gly Asp

Ser Tyr Leu

Leu Ile Tyr

190

Ser Gly Ser

205

Gln
220

Pro Glu

Leu His Thr

scFv sequence

ctgagecgecat
agctatttaa
gcatccagtt
ttcactctca
acttacggtt

ggcagcggtg

ctgtaggaga
attggtatca
tgcaaagtgg
ccatcagcag

acctgcacac

ggggtgggte

Trp Gly

Gly Gly
Ile

Gln

Val
160

Arg

Asn
175

Trp

Ala Ala

Gly Ser

Asp Phe

Phe Gly

240

cecgegteace
gcagaaacca
ggtcccatca
tectgecaacct
ttttggetge

tggaggcggt

60

120

180

240

300

360
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ggcagtggeg geggaggete tgaggtgecag ctgttggaga gegggggagg

cctggggggt cecctgegect ctectgtgea gecageggat tcacctttag

atgagectggg tcegecagge tccagggaag tgectggagt gggtcetcecage

agtggtggta gcacatacta tgcagactce gtgaagggcce ggttcaccat

aattccaaga acacgctgta tectgcaaatg aacagecctge gtgecgagga

tattattgtg cgegectacta cggtggttac tactectgett ggatggacta

ggaaccctgg tcaccgtcecte ctea

<210> 134

<211> 248

<212> PRT

<213> ARTIFICIAL SEQUENCE

<220>

<223> Made in Lab - Synthesized scFv sequence

<400> 134

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser

1 5 10

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser

20 25 30
Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu

65 70 75

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Thr Tyr Gly Tyr

85 920
Thr Phe Gly Cys Gly Thr Lys Leu Glu Ile Lys Gly Gly Gly
100 105 110
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
115 120 125

Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly
130 135 140

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser

145 150 155

cttggtacag
cagctatgece
tattagtggt
cteceecgtgac
cacggctgta

ttggggeccag

Val
15

Gly

Ser Tyr

Leu Ile

Ser Gly

Gln Pro

80

Leu His

95

Gly Ser

Ser Glu

Gly

Ser

Ala
160

Tyr

420

480

540

600

660

720

744
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Met Ser Trp Val Arg Gln Ala Pro Gly Lys Cys Leu Glu Trp Val Ser
165 170 175
Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys
180 185 190
Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu
195 200 205
Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala
210 215 220
Arg Tyr Tyr Gly Gly Tyr Tyr Ser Ala Trp Met Asp Tyr Trp Gly Gln
225 230 235 240
Gly Thr Leu Val Thr Val Ser Ser
245
<210> 135
<211> 2304
<212> DNA
<213> Artificial Sequence
<220>
<223> Made in Lab - anti-5T4 x anti-4-1BB polynucleotide construct
<400> 135
atggaagcac cagcgcaget tctettecte ctgectactet ggeteccaga taccacecggt 60
gaggtgcage tgttggagag cgggggaggc ttggtacage ctggggggte cctgegecte 120
tecectgtgecag ccageggatt caccttttet cacggtteta tgtactgggt cegecagget 180
ccagggaagg ggctggagtg ggtctcatet atttettetg gttetggtte tacatactat 240
gcagactcecg tgaagggecg gttcaccate tcccatgaca attccaagaa cacgetgtat 300
ctgcaaatga acagcctgeg tgecgaggac acggcectgtat attattgtge gegetettet 360
tactacggtt cttactacte tattgactat tggggccagg gaaccctggt caccgtcetcee 420
tcaggtggag gtggctcegg gggtggaggt tecggaggag geggatcagg tggaggegga 480
agcgacatce agatgaccca gtctceccatece tecectgageg catctgtagg agacegegte 540
accatcactt gcecgggcaag tcagagcatt agcagctatt taaattggta tcagcagaaa 600
ccagggaaag cccctaaget cctgatctat getgecatecca gtttgecaaag tggggtcecca 660
tcacgttteca gtggcagtgg aagecgggaca gatttcacte tcaccatcag cagtctacaa 720
cctgaagatt ttgcaactta ttactgtcaa cagtactacg acaacctgee cacttttgge 780
caggggacca agctggagat caaatcgagt gagcccaaat cttcectgacaa aactcacaca 840



tgececcacegt
aaacccaagg
gtgagccacg
aatgccaaga
ctcacecgtcecce
aaagccctce
ccacaggtgt
acctgectgg
cagccggaga
ctctacageca
teegtgatge
ggttccggag
gtgcagctge
tgegetgect
ggaaagggcce
gactccgtceca
cagatgaata
ggctactact
ggcggaggeg
gatattcaga
atcacctgceca
ggaaaggctce
aggttctceg
gaggactccg
ggcacaaagc
<210>
<211>

<212>
<213>

136
768
PRT

<220>

<223>

<400> 136

gcccagcace
acaccctcat
aagaccctga
caaagccgceg
tgcaccagga
cagcccccat
acaccctgcece
tcaaaggcett
acaactacaa
agctcacecgt
atgaggctct
gtggeggtte
tggagtcegg
ceggettecac
tggagtgggt
agggcaggtt
gecctecaggge
cecgectggat
gctccggagg
tgacacagtce
gggccagcca
ccaagctget
gctececggaag
ctacctacta

tggagatcaa
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tgaagcegeg
gatctecececgg
ggtcaagtte
ggaggagcag
ctggctgaat
cgagaaaacc
cccatceecgg
ctatccaage
gaccacgcct
ggacaagagc
gcacaaccac
gggaggtgge
aggaggactg
attcagcage
gtcegetate
caccatcage
tgaagacacc
ggactactgg
cggtggcetcece
cecctagetcece
gtccatctee
gatctacgcece
cggaacagac
ctgeccagecag

gecge

Artificial Sequence

ggtgcaccgt

acccctgagg
aactggtacg
tacaacagca
ggcaaggaat
atctccaaag
gatgagctga
gacatcgeceg
ccegtgetgg
aggtggcage
tacacgcaga
gggtcaggag
gtgcagecectg
tatgectatga
teeggecageg
cgggacaaca
gctgtgtact
ggacagggca
ggaggaggcg
ctgtecegececa
agctatttaa
gctteccagece
ttcaccetga

acctatggcet

cagtcttect
tcacatgegt
tggacggegt
cgtacecgtgt
acaagtgecge
ccaaagggca
ccaagaacca
tggagtggga
actccgacgg
aggggaacgt
agagcctcte
gtgggggatc
gecggaagect
gctgggtgag
gcggaagcac
gcaagaacac
actgcgccag
cactggtgac
gaagcggagg
gcgtgggaga
actggtacca
tecagagegg
ccatcagcetce

acctgcacac

ctteceeccecececa

ggtggtggac
ggaggtgcat
ggtcagcgte
ggtctccaac
gceccecgagaa
ggtcagcctg
gagcaatggg
cteccttette
cttetecatge
cctgtcecteceg
cccttecagaa
gaggctgage
gcaagcccct
ctactacgcet
cctgtacctg
gtactatgge
cgtgteccage
aggaggctcce
tegggtgace
gcagaagcct
cgtgectage
cctgecagece

ctteggecag

Made in Lab - anti-5T4 x anti-4-1BB polypeptide construct

Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

1

5

10

15

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2304



Asp

Gln

Phe

Leu

65

Ala

Asn

Val

Asp

Gly

145

Ser

Gly

Tyr

Ile

Gly

225

Pro

Pro

Thr

Pro

Ser

50

Glu

Asp

Thr

Tyr

Tyr

130

Ser

Asp

Asp

Leu

Tyr

210

Ser

Glu

Thr

Thr

Gly

35

His

Trp

Ser

Leu

Tyr

115

Trp

Gly

Ile

Arg

Asn

195

Ala

Gly

Asp

Phe

Gly

20

Gly

Gly

Val

Val

Tyr

100

Cys

Gly

Gly

Gln

Val

180

Trp

Ala

Ser

Phe

Gly

Glu

Ser

Ser

Ser

Lys

85

Leu

Ala

Gln

Gly

Met

165

Thr

Tyr

Ser

Gly

Ala

245

Gln

Val

Leu

Met

Ser

70

Gly

Gln

Arg

Gly

Gly

150

Thr

Ile

Gln

Ser

Thr

230

Thr

Gly

Gln

Arg

Tyr

55

Ile

Arg

Met

Ser

Thr

135

Ser

Gln

Thr

Gln

Leu

215

Asp

Tyr

Thr

Leu

Leu

40

Trp

Ser

Phe

Asn

Ser

120

Leu

Gly

Ser

Cys

Lys

200

Gln

Phe

Tyr

Lys

Page 60

Leu

25

Ser

Val

Ser

Thr

Ser

105

Tyr

Val

Gly

Pro

Arg

185

Pro

Ser

Thr

Cys

Leu

Glu

Cys

Arg

Gly

Ile

90

Leu

Tyr

Thr

Gly

Ser

170

Ala

Gly

Gly

Leu

Gln

250

Glu

of 140

Ser

Ala

Gln

Ser

75

Ser

Arg

Gly

Val

Gly

155

Ser

Ser

Lys

Val

Thr

235

Gln

Ile

Gly

Ala

Ala

60

Gly

His

Ala

Ser

Ser

140

Ser

Leu

Gln

Ala

Pro

220

Ile

Tyr

Lys

Gly

Ser

45

Pro

Ser

Asp

Glu

Tyr

125

Ser

Gly

Ser

Ser

Pro

205

Ser

Ser

Tyr

Ser

Gly

30

Gly

Gly

Thr

Asn

Asp

110

Tyr

Gly

Gly

Ala

Ile

190

Lys

Arg

Ser

Asp

Ser

Leu

Phe

Lys

Tyr

Ser

95

Thr

Ser

Gly

Gly

Ser

175

Ser

Leu

Phe

Leu

Asn

255

Glu

Val

Thr

Gly

Tyr

80

Lys

Ala

Ile

Gly

Gly

160

Val

Ser

Leu

Ser

Gln

240

Leu

Pro



Lys

Ala

Thr

305

Val

Val

Ser

Leu

Ala

385

Pro

Gln

Ala

Thr

Leu

465

Ser

Ser

Ser

Ala

290

Leu

Ser

Glu

Thr

Asn

370

Pro

Gln

Val

Val

Pro

450

Thr

Val

Leu

Ser

275

Gly

Met

His

Val

Tyr

355

Gly

Ile

Val

Ser

Glu

435

Pro

Val

Met

Ser

260

Asp

Ala

Ile

Glu

His

340

Arg

Lys

Glu

Tyr

Leu

420

Trp

Val

Asp

His

Pro
500

Lys

Pro

Ser

Asp

325

Asn

Val

Glu

Lys

Thr

405

Thr

Glu

Leu

Lys

Glu

485

Gly

Thr

Ser

Arg

310

Pro

Ala

Val

Tyr

Thr

390

Leu

Cys

Ser

Asp

Ser

470

Ala

Ser

His

Val

295

Thr

Glu

Lys

Ser

Lys

375

Ile

Pro

Leu

Asn

Ser

455

Arg

Leu

Gly

Thr

280

Phe

Pro

Val

Thr

Val

360

Cys

Ser

Pro

Val

Gly

440

Asp

Trp

His

Gly

Page 61

265

Cys

Leu

Glu

Lys

Lys

345

Leu

Ala

Lys

Ser

Lys

425

Gln

Gly

Gln

Asn

Gly
505

Pro

Phe

Val

Phe

330

Pro

Thr

Val

Ala

Arg

410

Gly

Pro

Ser

Gln

His

490

Gly

of 140

Pro

Pro

Thr

315

Asn

Arg

Val

Ser

Lys

395

Asp

Phe

Glu

Phe

Gly

475

Tyr

Ser

Cys

Pro

300

Cys

Trp

Glu

Leu

Asn

380

Gly

Glu

Tyr

Asn

Phe

460

Asn

Thr

Gly

Pro

285

Lys

Val

Tyr

Glu

His

365

Lys

Gln

Leu

Pro

Asn

445

Leu

Val

Gln

Gly

270

Ala

Pro

Val

Val

Gln

350

Gln

Ala

Pro

Thr

Ser

430

Tyr

Tyr

Phe

Lys

Gly
510

Pro

Lys

Val

Asp

335

Tyr

Asp

Leu

Arg

Lys

415

Asp

Lys

Ser

Ser

Ser

495

Gly

Glu

Asp

Asp

320

Gly

Asn

Trp

Pro

Glu

400

Asn

Ile

Thr

Lys

Cys

480

Leu

Ser



Gly

Gly

Gly

545

Gly

Thr

Asn

Asp

Ala

625

Gly

Gly

Ala

Ile

Lys

705

Arg

Ser

Gly

Gly

Leu

530

Phe

Lys

Tyr

Ser

Thr

610

Trp

Gly

Gly

Ser

Ser

690

Leu

Phe

Leu

Tyr

Gly

515

Val

Thr

Gly

Tyr

Lys

595

Ala

Met

Gly

Gly

Val

675

Ser

Leu

Ser

Gln

Leu
755

Gly

Gln

Phe

Leu

Ala

580

Asn

Val

Asp

Gly

Ser

660

Gly

Tyr

Ile

Gly

Pro

740

His

Ser

Pro

Ser

Glu

565

Asp

Thr

Tyr

Tyr

Ser

645

Asp

Asp

Leu

Tyr

Ser

725

Glu

Thr

Pro

Gly

Ser

550

Trp

Ser

Leu

Tyr

Trp

630

Gly

Ile

Arg

Asn

Ala

710

Gly

Asp

Phe

Ser

Gly

535

Tyr

Val

Val

Tyr

Cys

615

Gly

Gly

Gln

Val

Trp

695

Ala

Ser

Ser

Gly

Glu

520

Ser

Ala

Ser

Lys

Leu

600

Ala

Gln

Gly

Met

Thr

680

Tyr

Ser

Gly

Ala

Gln
760

Page 62

Val

Leu

Met

Ala

Gly

585

Gln

Arg

Gly

Gly

Thr

665

Ile

Gln

Ser

Thr

Thr

745

Gly

Gln

Arg

Ser

Ile

570

Arg

Met

Tyr

Thr

Ser

650

Gln

Thr

Gln

Leu

Asp

730

Tyr

Thr

of 140

Leu

Leu

Trp

555

Ser

Phe

Asn

Tyr

Leu

635

Gly

Ser

Cys

Lys

Gln

715

Phe

Tyr

Lys

Leu

Ser

540

Val

Gly

Thr

Ser

Gly

620

Val

Gly

Pro

Arg

Pro

700

Ser

Thr

Cys

Leu

Glu

525

Cys

Arg

Ser

Ile

Leu

605

Gly

Thr

Gly

Ser

Ala

685

Gly

Gly

Leu

Gln

Glu
765

Ser

Ala

Gln

Gly

Ser

590

Arg

Tyr

Val

Gly

Ser

670

Ser

Lys

Val

Thr

Gln

750

Ile

Gly

Ala

Ala

Gly

575

Arg

Ala

Tyr

Ser

Ser

655

Leu

Gln

Ala

Pro

Ile

735

Thr

Lys

Gly

Ser

Pro

560

Ser

Asp

Glu

Ser

Ser

640

Gly

Ser

Ser

Pro

Ser

720

Ser

Tyr

Arg



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

137
2304
DNA

<220>
<223>

<400> 137
atggaagcac

gaggtgcage
teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
tactacggtt
tcaggtggag
agcgacatcce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
caggggacca
tgececcacegt
aaacccaagg
gtgagccacg
aatgccaaga
ctcacecgtcecce
aaagccctce
ccacaggtgt
acctgectgg
cagccggaga
ctctacageca
teegtgatge
ggttccggag

gtgcagctge

cagcgecaget
tgttggagag
ccagcggatt
ggctggagtg
tgaagggceg
acagcctgeg
cttactacte

gtggcteccgg

agatgaccca

gccgggcaag

cccctaaget
gtggcagtgg
ttgcaactta
agctggagat
gcccagcace
acaccctcat
aagaccctga
caaagccgceg
tgcaccagga
cagcccccat
acaccctgcece
tcaaaggcett
acaactacaa
agctcacecgt
atgaggctct
gtggeggtte

tggagtcegg
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Artificial Sequence

tectettecte
cgggggagge
caccttttet
ggtctecatct
gttcaccatce
tgececgaggac
tattgactat
gggtggaggt
gtctceccatcece
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa
caaatcgagt
tgaagcegeg
gatctecececgg
ggtcaagtte
ggaggagcag
ctggctgaat
cgagaaaacc
cccatceecgg
ctatccaage
gaccacgcct
ggacaagagc
gcacaaccac
gggaggtgge

aggaggactg

ctgectactet
ttggtacage
cacggttcta
atttettcetg
tececcatgaca
acggctgtat
tggggccagg
tccggaggag
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte
cagtactacg
gagcccaaat
ggtgcaccgt
acccctgagg
aactggtacg
tacaacagca
ggcaaggaat
atctccaaag
gatgagctga
gacatcgeceg
ccegtgetgg
aggtggcage
tacacgcaga
gggtcaggag

gtgcagcectg

ggctcecccaga
ctggggggte
tgtactgggt

gttetggtte

attccaagaa
attattgtge
gaaccctggt

gcggatcagg

catctgtagg
taaattggta
gtttgcaaag
tcaccatcag
acaacctgcce
cttetgacaa
cagtcttect
tcacatgegt
tggacggegt
cgtacecgtgt
acaagtgecge
ccaaagggca
ccaagaacca
tggagtggga
actccgacgg
aggggaacgt
agagcctcte

gtgggggatc

gcggaagect

Made in Lab - anti-5T4 x anti-4-1BB polynucleotide construct

taccaccggt
cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet
caccgtctcece
tggaggcgga
agaccgecgte
tcagcagaaa
tggggtccca
cagtctacaa
cacttttgge
aactcacaca

ctteceeccecececa

ggtggtggac
ggaggtgcat
ggtcagegte
ggtctccaac
gceccecgagaa
ggtcagcctg
gagcaatggg
cteccttette
cttetecatge
cctgtcecteceg

cccttecagaa

gaggctgage

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



tgegetgect
ggaaagggcce
gactccgtceca
cagatgaata
ggctactact
ggcggaggeg
gatattcaga
atcacctgceca
ggaaaggctce
aggttctceg
gaggactccg
ggcacaaagc
<210>
<211>

<212>
<213>

138
768
PRT

<220>
<223> Made

<400> 138

Met Glu
1

Ala

Asp Thr Thr

Gln Pro Gly

35

Phe Ser His

50

Leu Glu

65

Trp

Ala Asp Ser

Asn Thr Leu

ceggettecac

tggagtgggt
agggcaggtt
gcctcaggge
cecgectggat
gctccggagg
tgacacagtce
gggccagcca
ccaagctget
gctececggaag
ctacctacta

tggagatcaa
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attcagcage
gtcegetate
caccatcage
tgaagacacc
ggactactgg
cggtggcetcece
cecctagetcece
gtccatctee
gatctacgcece
cggaacagac
ctgeccagecag

gcge

Artificial Sequence

in Lab - anti-5T4 x

Pro Ala

Gly Glu

20

Gly Ser

Gly Ser

Val Ser

Val Lys

85

Tyr Leu

100

Gln

Val

Leu

Met

Ser

70

Gly

Gln

Leu Leu

Gln

Leu

Leu
40

Arg
Tyr Trp
Ile Ser
Phe

Arg

Met Asn

Val

tatgectatga
teeggecageg
cgggacaaca
gctgtgtact
ggacagggca
ggaggaggcg
ctgtecegececa
agcttecttaa
gctteccagece
ttcaccetga

acctatggcet

gctgggtgag
gcggaagcac
gcaagaacac
actgcgccag
cactggtgac
gaagcggagg
gcgtgggaga
actggtacca
tecagagegg
ccatcagcetce

acctgcacac

gcaagcccct
ctactacgcet
cctgtacctg
gtactatgge
cgtgteccage
aggaggctcce
tegggtgace
gcagaagcct
cgtgectage
cctgecagece

ctteggecag

anti-4-1BB polypeptide construct

Phe Leu Leu

10

Leu Glu Ser

25

Ser Cys Ala

Gln

Arg

Ser
75

Ser Gly

Thr Ile

90

Ser

Ser Leu

105

Arg

Leu Leu Trp

Gly Gly Gly

Ala Ser

45

Gly

Ala
60

Pro Gly

Gly Ser Thr

His Asp Asn

Ala Glu Asp

110

Leu Pro

15

Leu Val

Phe Thr

Lys Gly

Tyr Tyr

80

Ser
95

Lys

Thr Ala

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2304



Val

Asp

Gly

145

Ser

Gly

Tyr

Ile

Gly

225

Pro

Pro

Lys

Ala

Thr

305

Val

Val

Ser

Tyr

Tyr

130

Ser

Asp

Asp

Leu

Tyr

210

Ser

Glu

Thr

Ser

Ala

290

Leu

Ser

Glu

Thr

Tyr

115

Trp

Gly

Ile

Arg

Asn

195

Ala

Gly

Asp

Phe

Ser

275

Gly

Met

His

Val

Tyr
355

Cys

Gly

Gly

Gln

Val

180

Trp

Ala

Ser

Phe

Gly

260

Asp

Ala

Ile

Glu

His

340

Arg

Ala

Gln

Gly

Met

165

Thr

Tyr

Ser

Gly

Ala

245

Gln

Lys

Pro

Ser

Asp

325

Asn

Val

Arg

Gly

Gly

150

Thr

Ile

Gln

Ser

Thr

230

Thr

Gly

Thr

Ser

Arg

310

Pro

Ala

Val

Ser

Thr

135

Ser

Gln

Thr

Gln

Leu

215

Asp

Tyr

Thr

His

Val

295

Thr

Glu

Lys

Ser

Ser

120

Leu

Gly

Ser

Cys

Lys

200

Gln

Phe

Tyr

Lys

Thr

280

Phe

Pro

Val

Thr

Val
360

Page 65

Tyr

Val

Gly

Pro

Arg

185

Pro

Ser

Thr

Cys

Leu

265

Cys

Leu

Glu

Lys

Lys

345

Leu

Tyr

Thr

Gly

Ser

170

Ala

Gly

Gly

Leu

Gln

250

Glu

Pro

Phe

Val

Phe

330

Pro

Thr

of 140

Gly

Val

Gly

155

Ser

Ser

Lys

Val

Thr

235

Gln

Ile

Pro

Pro

Thr

315

Asn

Arg

Val

Ser

Ser

140

Ser

Leu

Gln

Ala

Pro

220

Ile

Tyr

Lys

Cys

Pro

300

Cys

Trp

Glu

Leu

Tyr

125

Ser

Gly

Ser

Ser

Pro

205

Ser

Ser

Tyr

Ser

Pro

285

Lys

Val

Tyr

Glu

His
365

Tyr

Gly

Gly

Ala

Ile

190

Lys

Arg

Ser

Asp

Ser

270

Ala

Pro

Val

Val

Gln

350

Gln

Ser

Gly

Gly

Ser

175

Ser

Leu

Phe

Leu

Asn

255

Glu

Pro

Lys

Val

Asp

335

Tyr

Asp

Ile

Gly

Gly

160

Val

Ser

Leu

Ser

Gln

240

Leu

Pro

Glu

Asp

Asp

320

Gly

Asn

Trp



Leu

Ala

385

Pro

Gln

Ala

Thr

Leu

465

Ser

Ser

Gly

Gly

Gly

545

Gly

Thr

Asn

Asp

Asn

370

Pro

Gln

Val

Val

Pro

450

Thr

Val

Leu

Gly

Leu

530

Phe

Lys

Tyr

Ser

Thr

Gly

Ile

Val

Ser

Glu

435

Pro

Val

Met

Ser

Gly

515

Val

Thr

Gly

Tyr

Lys

595

Ala

Lys

Glu

Tyr

Leu

420

Trp

Val

Asp

His

Pro

500

Gly

Gln

Phe

Leu

Ala

580

Asn

Val

Glu

Lys

Thr

405

Thr

Glu

Leu

Lys

Glu

485

Gly

Ser

Pro

Ser

Glu

565

Asp

Thr

Tyr

Tyr

Thr

390

Leu

Cys

Ser

Asp

Ser

470

Ala

Ser

Pro

Gly

Ser

550

Trp

Ser

Leu

Tyr

Lys

375

Ile

Pro

Leu

Asn

Ser

455

Arg

Leu

Gly

Ser

Gly

535

Tyr

Val

Val

Tyr

Cys

Cys

Ser

Pro

Val

Gly

440

Asp

Trp

His

Gly

Glu

520

Ser

Ala

Ser

Lys

Leu

600

Ala

Page 66

Ala

Lys

Ser

Lys

425

Gln

Gly

Gln

Asn

Gly

505

Val

Leu

Met

Ala

Gly

585

Gln

Arg

Val

Ala

Arg

410

Gly

Pro

Ser

Gln

His

490

Gly

Gln

Arg

Ser

Ile

570

Arg

Met

Tyr

of 140

Ser

Lys

395

Asp

Phe

Glu

Phe

Gly

475

Tyr

Ser

Leu

Leu

Trp

555

Ser

Phe

Asn

Tyr

Asn

380

Gly

Glu

Tyr

Asn

Phe

460

Asn

Thr

Gly

Leu

Ser

540

Val

Gly

Thr

Ser

Gly

Lys

Gln

Leu

Pro

Asn

445

Leu

Val

Gln

Gly

Glu

525

Cys

Arg

Ser

Ile

Leu

605

Gly

Ala

Pro

Thr

Ser

430

Tyr

Tyr

Phe

Lys

Gly

510

Ser

Ala

Gln

Gly

Ser

590

Arg

Tyr

Leu

Arg

Lys

415

Asp

Lys

Ser

Ser

Ser

495

Gly

Gly

Ala

Ala

Gly

575

Arg

Ala

Tyr

Pro

Glu

400

Asn

Ile

Thr

Lys

Cys

480

Leu

Ser

Gly

Ser

Pro

560

Ser

Asp

Glu

Ser
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610 615

Ala
625

Met Gln Thr Val Thr Val Ser

640

Leu Ser

635

Trp Asp Tyr Trp

630

Gly Gly

Ser
655

Ser
650

Ser
645

Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly

Ile Gln Thr

665

Gly Gly Gly Met Gln Ser Leu Ser

670

Ser Ser Pro Ser

660

Asp

Ala VvVal

675

Val Thr

680

Ile Thr Ala

685

Ser Gly Asp Arg Cys Arg Ser Gln Ser

Ile Phe Gln Gln Pro Ala Pro

700

Ser Ser Leu Asn

690

Trp
695

Tyr Lys Gly Lys

Ile Ala

710

Ala Gln

715

VvVal Ser

720

Lys Leu Leu Ser Ser Leu Ser Pro

705

Tyr Gly

Phe Thr Phe Thr Thr Ile

735

Ser Ser Leu Ser

725

Arg Ser Gly Gly Gly Asp

730

Gln Glu Ala Thr

745

Gln Gln

750

Pro Ser Thr

740

Ser Leu Asp Tyr Tyr Cys Tyr

Thr Phe Gln

760

Thr Glu

765

Leu His Leu Ile

755

Gly Tyr Gly Gly Lys Lys Arg

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

139
2304
DNA
Artificial Sequence

<220>

<223> Made in Lab - anti-5T4 x anti-4-1BB polynucleotide construct

<400> 139

atggaagcac
gaggtgcage
teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga

tactacggtt

tcaggtggag

cagcgcaget
tgttggagag
ccagcggatt
ggctggagtg
tgaagggceg
acagcctgeg
cttactacte

gtggcteccgg

tectettecte
cgggggagge
caccttttet
ggtctecatct
gttcaccatce
tgececgaggac
tattgactat

gggtggaggt

ctgectactet
ttggtacage
cacggttcta
atttettcetg
tececcatgaca
acggctgtat
tggggccagg

teecggaggag

ggctcecccaga
ctggggggte
tgtactgggt

gttetggtte

attccaagaa
attattgtge
gaaccctggt

gcggatcagg

taccaccggt
cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet

caccgtctcece

tggaggcgga

60

120

180

240

300

360

420

480



agcgacatcce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
caggggacca
tgececcacegt
aaacccaagg
gtgagccacg
aatgccaaga
ctcacecgtcecce
aaagccctce
ccacaggtgt
acctgectgg
cagccggaga
ctctacageca
teegtgatge
ggttccggag
gtgcagectge
tgegetgect
ggaaagtgcce
gactccgtceca
cagatgaata
ggctactact
ggcggaggceg
gatattcaga
atcacctgceca
ggaaaggctce
aggttctceg
gaggactccg

ggcacaaagc

agatgaccca
gccgggcaag
cccctaaget
gtggcagtgg
ttgcaactta
agctggagat
gcccagcace
acaccctcat
aagaccctga
caaagccgceg
tgcaccagga
cagcccccat
acaccctgcece
tcaaaggcett
acaactacaa
agctcacecgt
atgaggctct
gtggeggtte
tggagtcegg
ceggettecac
tggagtgggt
agggcaggtt
gcctcaggge
cecgectggat
gctccggagg
tgacacagtce
gggccagcca
ccaagctget
gctececggaag
ctacctacta

tggagatcaa

Page 68 of 140

gtctceccatcece
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa
caaatcgagt
tgaagcegeg
gatctecececgg
ggtcaagtte
ggaggagcag
ctggctgaat
cgagaaaacc
cccatceecgg
ctatccaage
gaccacgcct
ggacaagagc
gcacaaccac
gggaggtgge
aggaggactg
attcagcage
gtcegetate
caccatcage
tgaagacacc
ggactactgg
cggtggcetcece
cecctagetcece
gtccatctee
gatctacgcece
cggaacagac
ctgeccagecag

gcge

tecectgageg
agcagctatt
gctgecatcceca
gatttcacte
cagtactacg
gagcccaaat
ggtgcaccgt
acccctgagg
aactggtacg
tacaacagca
ggcaaggaat
atctccaaag
gatgagctga
gacatcgeceg
ccegtgetgg
aggtggcage
tacacgcaga
gggtcaggag
gtgcagecectg
tatgectatga
teeggecageg
cgggacaaca
gctgtgtact
ggacagggca
ggaggaggcg
ctgtecegececa
agcttecttaa
gctteccagece
ttcaccetga

acctatggcet

catctgtagg
taaattggta
gtttgcaaag
tcaccatcag
acaacctgcce
cttetgacaa
cagtcttect
tcacatgegt
tggacggegt
cgtacecgtgt
acaagtgecge
ccaaagggca
ccaagaacca
tggagtggga
actccgacgg
aggggaacgt
agagcctcte
gtgggggatc
gecggaagect
gctgggtgag
gcggaagcac
gcaagaacac
actgcgccag
cactggtgac
gaagcggagg
gcgtgggaga
actggtacca
tecagagegg
ccatcagcetce

acctgcacac

agaccgecgte
tcagcagaaa
tggggtccca
cagtctacaa
cacttttgge
aactcacaca

ctteceeccecececa

ggtggtggac
ggaggtgcat
ggtcagcgte
ggtctccaac
gceccecgagaa
ggtcagcctg
gagcaatggg
cteccttette
cttetecatge
cctgtcecteceg
cccttecagaa
gaggctgage
gcaagcccct
ctactacgcet
cctgtacctg
gtactatgge
cgtgteccage
aggaggctcce
tegggtgace
gcagaagcct
cgtgectage
cctgecagece

ctteggetge

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2304
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<210> 140
<211> 768
<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - anti-5T4 x anti-4-1BB polypeptide construct

<400> 140

Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

Asp Thr Thr Gly Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val
20 25 30

Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr
35 40 45

Phe Ser His Gly Ser Met Tyr Trp Val Arg Gln Ala Pro Gly Lys Gly
50 55 60

Leu Glu Trp Val Ser Ser Ile Ser Ser Gly Ser Gly Ser Thr Tyr Tyr
65 70 75 80

Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser His Asp Asn Ser Lys
85 90 95

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

Val Tyr Tyr Cys Ala Arg Ser Ser Tyr Tyr Gly Ser Tyr Tyr Ser Ile
115 120 125

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly
130 135 140

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
145 150 155 160

Ser Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val
165 170 175

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser
180 185 190

Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu
195 200 205



Ile

Gly

225

Pro

Pro

Lys

Ala

Thr

305

Val

Val

Ser

Leu

Ala

385

Pro

Gln

Ala

Thr

Tyr

210

Ser

Glu

Thr

Ser

Ala

290

Leu

Ser

Glu

Thr

Asn

370

Pro

Gln

Val

Val

Pro
450

Ala

Gly

Asp

Phe

Ser

275

Gly

Met

His

Val

Tyr

355

Gly

Ile

Val

Ser

Glu

435

Pro

Ala

Ser

Phe

Gly

260

Asp

Ala

Ile

Glu

His

340

Arg

Lys

Glu

Tyr

Leu

420

Trp

Val

Ser

Gly

Ala

245

Gln

Lys

Pro

Ser

Asp

325

Asn

Val

Glu

Lys

Thr

405

Thr

Glu

Leu

Ser

Thr

230

Thr

Gly

Thr

Ser

Arg

310

Pro

Ala

Val

Tyr

Thr

390

Leu

Cys

Ser

Asp

Leu

215

Asp

Tyr

Thr

His

Val

295

Thr

Glu

Lys

Ser

Lys

375

Ile

Pro

Leu

Asn

Ser
455

Gln

Phe

Tyr

Lys

Thr

280

Phe

Pro

Val

Thr

Val

360

Cys

Ser

Pro

Val

Gly

440

Asp

Page 70

Ser

Thr

Cys

Leu

265

Cys

Leu

Glu

Lys

Lys

345

Leu

Ala

Lys

Ser

Lys

425

Gln

Gly

Gly

Leu

Gln

250

Glu

Pro

Phe

Val

Phe

330

Pro

Thr

Val

Ala

Arg

410

Gly

Pro

Ser

of 140

Val

Thr

235

Gln

Ile

Pro

Pro

Thr

315

Asn

Arg

Val

Ser

Lys

395

Asp

Phe

Glu

Phe

Pro

220

Ile

Tyr

Lys

Cys

Pro

300

Cys

Trp

Glu

Leu

Asn

380

Gly

Glu

Tyr

Asn

Phe
460

Ser

Ser

Tyr

Ser

Pro

285

Lys

Val

Tyr

Glu

His

365

Lys

Gln

Leu

Pro

Asn

445

Leu

Arg

Ser

Asp

Ser

270

Ala

Pro

Val

Val

Gln

350

Gln

Ala

Pro

Thr

Ser

430

Tyr

Tyr

Phe

Leu

Asn

255

Glu

Pro

Lys

Val

Asp

335

Tyr

Asp

Leu

Arg

Lys

415

Asp

Lys

Ser

Ser

Gln

240

Leu

Pro

Glu

Asp

Asp

320

Gly

Asn

Trp

Pro

Glu

400

Asn

Ile

Thr

Lys



Leu

465

Ser

Ser

Gly

Gly

Gly

545

Gly

Thr

Asn

Asp

Ala

625

Gly

Gly

Ala

Ile

Lys
705

Thr

Val

Leu

Gly

Leu

530

Phe

Lys

Tyr

Ser

Thr

610

Trp

Gly

Gly

Ser

Ser

690

Leu

Val

Met

Ser

Gly

515

Val

Thr

Cys

Tyr

Lys

595

Ala

Met

Gly

Gly

Val

675

Ser

Leu

Asp

His

Pro

500

Gly

Gln

Phe

Leu

Ala

580

Asn

Val

Asp

Gly

Ser

660

Gly

Phe

Ile

Lys

Glu

485

Gly

Ser

Pro

Ser

Glu

565

Asp

Thr

Tyr

Tyr

Ser

645

Asp

Asp

Leu

Tyr

Ser

470

Ala

Ser

Pro

Gly

Ser

550

Trp

Ser

Leu

Tyr

Trp

630

Gly

Ile

Arg

Asn

Ala
710

Arg

Leu

Gly

Ser

Gly

535

Tyr

Val

Val

Tyr

Cys

615

Gly

Gly

Gln

Val

Trp

695

Ala

Trp

His

Gly

Glu

520

Ser

Ala

Ser

Lys

Leu

600

Ala

Gln

Gly

Met

Thr

680

Tyr

Ser

Page 71

Gln Gln

Asn His
490

Gly Gly
505

Val Gln

Leu Arg

Met Ser

Ala Ile

570

Gly Arg
585

Gln Met

Arg Tyr

Gly Thr

Gly Ser

650

Thr Gln

665

Ile Thr

Gln Gln

Ser Leu

of 140

Gly

475

Tyr

Ser

Leu

Leu

Trp

555

Ser

Phe

Asn

Tyr

Leu

635

Gly

Ser

Cys

Lys

Gln
715

Asn

Thr

Gly

Leu

Ser

540

Val

Gly

Thr

Ser

Gly

620

Val

Gly

Pro

Arg

Pro

700

Ser

Val

Gln

Gly

Glu

525

Cys

Arg

Ser

Ile

Leu

605

Gly

Thr

Gly

Ser

Ala

685

Gly

Gly

Phe

Lys

Gly

510

Ser

Ala

Gln

Gly

Ser

590

Arg

Tyr

Val

Gly

Ser

670

Ser

Lys

Val

Ser

Ser

495

Gly

Gly

Ala

Ala

Gly

575

Arg

Ala

Tyr

Ser

Ser

655

Leu

Gln

Ala

Pro

Cys

480

Leu

Ser

Gly

Ser

Pro

560

Ser

Asp

Glu

Ser

Ser

640

Gly

Ser

Ser

Pro

Ser
720
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Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
725 730 735
Ser Leu Gln Pro Glu Asp Ser Ala Thr Tyr Tyr Cys Gln Gln Thr Tyr
740 745 750
Gly Tyr Leu His Thr Phe Gly Cys Gly Thr Lys Leu Glu Ile Lys Arg
755 760 765
<210> 141
<211> 2304
<212> DNA
<213> Artificial Sequence
<220>
<223> Made in Lab - anti-5T4 x anti-4-1BB polynucleotide construct
<400> 141
atggaagcac cagcgcaget tctettecte ctgectactet ggeteccaga taccacecggt 60
gaggtgcage tgttggagag cgggggaggc ttggtacage ctggggggte cctgegecte 120
tecectgtgecag ccageggatt cacctttgat tacggtteta tgtactgggt cegecagget 180
ccagggaagg ggctggagtg ggtctcatet atttettetg gttetggtte tacatactat 240
gcagactcecg tgaagggecg gttcaccate tcccacgaca attccaagaa cacgcetgtat 300
ctgcaaatga acagcctgeg tgecgaggac acggcectgtat attattgtge gegetettet 360
tactacggtt cttactacte tattgactat tggggccagg gaaccctggt caccgtcetcee 420
tcaggtggag gtggctcegg gggtggaggt tccggaggag geggatcagg tggaggegga 480
agcgacatce agatgaccca gtctceccatece tecectgageg catctgtagg agacegegte 540
accatcactt gcecgggcaag tcagagcatt agcagctatt taaattggta tcagcagaaa 600
ccagggaaag cccctaaget cctgatctat getgecatecca gtttgecacag tggggtcecca 660
tcacgttteca gtggcagtgg aagecgggaca gatttcacte tcaccatcag cagtctgeaa 720
cctgaagatt ttgcaactta ttactgtcaa cagtactacg acaacctgee cacttttgge 780
caggggacca agctggagat caaatcctecg gagcccaaat cttectgacaa aactcacaca 840
tgececcacegt geccagcace tgaagecgeg ggtgcacegt cagtetteet ctteccceccea 900
aaacccaagg acaccctcat gatctcececegg accecctgagg tcacatgegt ggtggtggac 960
gtgagccacg aagaccctga ggtcaagttc aactggtacg tggacggegt ggaggtgcat 1020
aatgccaaga caaagccgcg ggaggagcag tacaacagca cgtaccgtgt ggtcagegte 1080
ctcacegtee tgcaccagga ctggectgaat ggcaaggaat acaagtgege ggtcetceccaac 1140
aaagccctece cagcccccat cgagaaaacce atctccaaag ccaaagggca gceccccgagaa 1200



ccacaggtgt
acctgectgg
cagccggaga
ctctacageca
teegtgatge
ggttccggag
gtgcagctge
tgegetgect
ggaaagtgcce
gactccgtceca
cagatgaata
ggctactact
ggcggaggeg
gatattcaga
atcacctgceca
ggaaaggctce
aggttctceg
gaggacttcg
ggcacaaagc
<210>
<211>

<212>
<213>

142
768
PRT

<220>

<223> Made

<400> 142
Met Glu Ala
1

Asp Thr Thr

Gln Pro Gly
35

Phe Asp Tyr
50

acaccctgcece
tcaaaggcett
acaactacaa
agctcacecgt
atgaggctct
gtggeggtte
tggagtcegg
ceggettecac
tggagtgggt
agggcaggtt
gcctcaggge
cecgectggat
gctccggagg
tgacacagtce
gggccagcca
ccaagctget
gctececggaag
ctacctacta

tggagatcaa
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cccatceecgg
ctatccaage
gaccacgcct
ggacaagagc
gcacaaccac
gggaggtgge
aggaggactg
attcagcage
gtcegetate
caccatcage
tgaagacacc
ggactactgg
cggtggcetcece
cecctagetcece
gtccatctee
gatctacgcece
cggaacagac
ctgeccagecag

gagc

Artificial Sequence

in Lab - anti-5T4 x

Pro Ala

Gly Glu

20

Gly Ser

Gly Ser

Gln Leu

Val Gln

Leu Arg

Met Tyr

Leu

Leu

Leu
40

Trp
55

gatgagctga
gacatcgeceg
ccegtgetgg
aggtggcage
tacacgcaga
gggtcaggag
gtgcagcectg
tatgectatga
teeggecageg
cgggacaaca
gctgtgtact
ggacagggca
ggaggaggcg
ctgtecegececa
agcttecttaa
gctteccagece
ttcaccetga

acctatggcet

Phe Leu Leu

10

Leu Glu Ser
25

Ser Cys Ala

Val Arg Gln

ccaagaacca
tggagtggga
actccgacgg
aggggaacgt
agagcctcte
gtgggggatc
gcggaagect
gctgggtgag
gcggaagcac
gcaagaacac
actgcgccag
cactggtgac
gaagcggagg
gcgtgggaga
actggtacca
tecagagegg
ccatcagcetce

acctgcacac

Leu

Gly
30

Ala
45

Ala
60

Pro

Ser Gly Phe

Gly Lys

ggtcagcctg
gagcaatggg
cteccttette
cttetecatge
cctgtcecteceg
cccttecagaa
gaggctgage
gcaagcccct
ctactacgcet
cctgtacctg
gtactatgge
cgtgteccage
aggaggctcce
tegggtgace
gcagaagcct
cgtgectage
cctgecagece

ctteggetge

anti-4-1BB polypeptide construct

Leu Trp Leu Pro

15

Gly Gly Leu Val

Thr

Gly

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2304



Leu

65

Ala

Asn

Val

Asp

Gly

145

Ser

Gly

Tyr

Ile

Gly

225

Pro

Pro

Lys

Ala

Thr

Glu

Asp

Thr

Tyr

Tyr

130

Ser

Asp

Asp

Leu

Tyr

210

Ser

Glu

Thr

Ser

Ala

290

Leu

Trp

Ser

Leu

Tyr

115

Trp

Gly

Ile

Arg

Asn

195

Ala

Gly

Asp

Phe

Ser

275

Gly

Met

Val

Val

Tyr

100

Cys

Gly

Gly

Gln

Val

180

Trp

Ala

Ser

Phe

Gly

260

Asp

Ala

Ile

Ser

Lys

85

Leu

Ala

Gln

Gly

Met

165

Thr

Tyr

Ser

Gly

Ala

245

Gln

Lys

Pro

Ser

Ser

70

Gly

Gln

Arg

Gly

Gly

150

Thr

Ile

Gln

Ser

Thr

230

Thr

Gly

Thr

Ser

Arg

Ile

Arg

Met

Ser

Thr

135

Ser

Gln

Thr

Gln

Leu

215

Asp

Tyr

Thr

His

Val

295

Thr

Ser

Phe

Asn

Ser

120

Leu

Gly

Ser

Cys

Lys

200

His

Phe

Tyr

Lys

Thr

280

Phe

Pro

Page 74

Ser

Thr

Ser

105

Tyr

Val

Gly

Pro

Arg

185

Pro

Ser

Thr

Cys

Leu

265

Cys

Leu

Glu

Gly

Ile

90

Leu

Tyr

Thr

Gly

Ser

170

Ala

Gly

Gly

Leu

Gln

250

Glu

Pro

Phe

Val

of 140

Ser

75

Ser

Arg

Gly

Val

Gly

155

Ser

Ser

Lys

Val

Thr

235

Gln

Ile

Pro

Pro

Thr

Gly

His

Ala

Ser

Ser

140

Ser

Leu

Gln

Ala

Pro

220

Ile

Tyr

Lys

Cys

Pro

300

Cys

Ser

Asp

Glu

Tyr

125

Ser

Gly

Ser

Ser

Pro

205

Ser

Ser

Tyr

Ser

Pro

285

Lys

Val

Thr

Asn

Asp

110

Tyr

Gly

Gly

Ala

Ile

190

Lys

Arg

Ser

Asp

Ser

270

Ala

Pro

Val

Tyr

Ser

95

Thr

Ser

Gly

Gly

Ser

175

Ser

Leu

Phe

Leu

Asn

255

Glu

Pro

Lys

Val

Tyr

80

Lys

Ala

Ile

Gly

Gly

160

Val

Ser

Leu

Ser

Gln

240

Leu

Pro

Glu

Asp

Asp



305

Val

Val

Ser

Leu

Ala

385

Pro

Gln

Ala

Thr

Leu

465

Ser

Ser

Gly

Gly

Gly
545

Ser

Glu

Thr

Asn

370

Pro

Gln

Val

Val

Pro

450

Thr

Val

Leu

Gly

Leu

530

Phe

His

Val

Tyr

355

Gly

Ile

Val

Ser

Glu

435

Pro

Val

Met

Ser

Gly

515

Val

Thr

Glu

His

340

Arg

Lys

Glu

Tyr

Leu

420

Trp

Val

Asp

His

Pro

500

Gly

Gln

Phe

Asp

325

Asn

Val

Glu

Lys

Thr

405

Thr

Glu

Leu

Lys

Glu

485

Gly

Ser

Pro

Ser

310

Pro

Ala

Val

Tyr

Thr

390

Leu

Cys

Ser

Asp

Ser

470

Ala

Ser

Pro

Gly

Ser
550

Glu

Lys

Ser

Lys

375

Ile

Pro

Leu

Asn

Ser

455

Arg

Leu

Gly

Ser

Gly

535

Tyr

Val

Thr

Val

360

Cys

Ser

Pro

Val

Gly

440

Asp

Trp

His

Gly

Glu

520

Ser

Ala

Page 75

Lys

Lys

345

Leu

Ala

Lys

Ser

Lys

425

Gln

Gly

Gln

Asn

Gly

505

Val

Leu

Met

Phe

330

Pro

Thr

Val

Ala

Arg

410

Gly

Pro

Ser

Gln

His

490

Gly

Gln

Arg

Ser

of 140

315

Asn

Arg

Val

Ser

Lys

395

Asp

Phe

Glu

Phe

Gly

475

Tyr

Ser

Leu

Leu

Trp
555

Trp

Glu

Leu

Asn

380

Gly

Glu

Tyr

Asn

Phe

460

Asn

Thr

Gly

Leu

Ser

540

Val

Tyr

Glu

His

365

Lys

Gln

Leu

Pro

Asn

445

Leu

Val

Gln

Gly

Glu

525

Cys

Arg

Val

Gln

350

Gln

Ala

Pro

Thr

Ser

430

Tyr

Tyr

Phe

Lys

Gly

510

Ser

Ala

Gln

Asp

335

Tyr

Asp

Leu

Arg

Lys

415

Asp

Lys

Ser

Ser

Ser

495

Gly

Gly

Ala

Ala

320

Gly

Asn

Trp

Pro

Glu

400

Asn

Ile

Thr

Lys

Cys

480

Leu

Ser

Gly

Ser

Pro
560
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Gly Lys Cys Leu Glu Trp Val Ser Ala Ile Ser Gly Ser Gly Gly Ser
565 570 575

Thr Tyr Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp
580 585 590

Asn Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu
595 600 605

Asp Thr Ala Val Tyr Tyr Cys Ala Arg Tyr Tyr Gly Gly Tyr Tyr Ser
610 615 620

Ala Trp Met Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
625 630 635 640

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
645 650 655

Gly Gly Gly Ser Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
660 665 670

Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser
675 680 685

Ile Ser Ser Phe Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro
690 695 700

Lys Leu Leu Ile Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser
705 710 715 720

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
725 730 735

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Thr Tyr
740 745 750

Gly Tyr Leu His Thr Phe Gly Cys Gly Thr Lys Leu Glu Ile Lys Ser
755 760 765

<210> 143
<211> 2304
<212> DNA
<213> Artificial Sequence

<220>
<223> Made in Lab - anti-5T4 x anti-4-1BB polynucleotide construct

<400> 143
atggaagcac cagcgcaget tctettecte ctgectactet ggeteccaga taccacecggt 60



gaggtgcage
teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
tactacggtt
tcaggtggag
agcgacatcce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
caggggacca
tgececcacegt
aaacccaagg
gtgagccacg
aatgccaaga
ctcacecgtcecce
aaagccctce
ccacaggtgt
acctgectgg
cagccggaga
ctctacageca
teegtgatge
ggttccggag
gtgcagctge
tgegetgect
ggaaagtgcce
gactccgtceca
cagatgaata

ggctactact

ggcggaggcg

tgttggagag
ccagecggatt
ggctggagtg
tgaagggceg
acagcctgeg
cttactacte

gtggcteccgg

agatgaccca

gccgggcaag

ccecctaaget
gtggcagtgg
ttgcaactta
agctggagat
gcccagcace
acaccctcat
aagaccctga
caaagccgceg
tgcaccagga
cagcccccat
acaccctgcece
tcaaaggcett
acaactacaa
agctcacecgt
atgaggctct
gtggeggtte
tggagtcegg
ceggettega
tggagtgggt
agggcaggtt
gcctcaggge

cecgectggat

gcteceggagg
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cgggggagge ttggtacage ctggggggtce

caccttttet
ggtctecatct
gttcaccatce
tgececgaggac
tattgactat
gggtggaggt
gtctceccatcece
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa
caaatccteg
tgaagcegeg
gatctecececgg
ggtcaagtte
ggaggagcag
ctggctgaat
cgagaaaacc
cccatceecgg
ctatccaage
gaccacgcct
ggacaagagc
gcacaaccac
gggaggtgge
aggaggactg
cttegagage
gtcegetate
caccatcage
tgaagacacc

ggactactgg

cggtggcetcece

tacggttcta
atttettcetg
tececcatgaca
acggctgtat
tggggccagg
tccggaggag
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte
cagtactacg
gagcccaaat
ggtgcaccgt
acccctgagg
aactggtacg
tacaacagca
ggcaaggaat
atctccaaag
gatgagctga
gacatcgeceg
ccegtgetgg
aggtggcage
tacacgcaga
gggtcaggag
gtgcagcectg
tatgectatga
teeggecageg
cgggacaaca
gctgtgtact
ggacagggca

ggaggaggcg

tgtactgggt

gttetggtte

attccaagaa
attattgtge
gaaccctggt

gcggatcagg

catctgtagg
taaattggta
gtttgcaaag
tcaccatcag
acaacctgcce
cttetgacaa
cagtcttect
tcacatgegt
tggacggegt
cgtacecgtgt
acaagtgecge
ccaaagggca
ccaagaacca
tggagtggga
actccgacgg
aggggaacgt
agagcctcte
gtgggggatc
gcggaagect
gctgggtgag
gcggaagcac
gcaagaacac
actgcgccag
cactggtgac

gaagcggagg

cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet
caccgtctcece
tggaggcgga
agaccgecgte
tcagcagaaa
tggggtccca
cagtctacaa
cacttttgge
aactcacaca

ctteceeccecececa

ggtggtggac
ggaggtgcat
ggtcagegte
ggtctccaac
gceccecgagaa
ggtcagcctg
gagcaatggg
cteccttette
cttetecatge
cctgtcecteceg
cccttecagaa
gaggctgage
gcaagcccct
ctactacgcet
cctgtacctg
gtactatgge
cgtgteccage

aggaggctcce

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



gatattcaga
atcacctgceca
ggaaaggctce
aggttctceg
gaggacttcg
ggcacaaagc
<210>
<211>

<212>
<213>

144
768
PRT

<220>
<223> Made

<400> 144
Met Glu Ala
1

Asp Thr Thr

Gln Pro Gly

35

Phe Ser

50

Tyr

Leu Glu

65

Trp

Ala Asp Ser

Asn Thr Leu

Val Tyr Tyr

115

Asp Tyr

130

Trp

Gly
145

Ser Gly

tgacacagtce
gggccagcca
ccaagctget
gctececggaag
ctacctacta

tggagatcaa

in Lab - anti-5T4 x

Pro Ala

Gly Glu

20

Gly Ser

Gly Ser

Val Ser

Val Lys

Tyr Leu

100

Cys Ala

Gln

Gly

Gly Gly

Gln

Val

Leu

Met

Ser

70

Gly

Gln

Arg

Gly

Gly
150

Page 78 of 140

ccctagetee ctgtecgeca
gtccatcagg agcgccecctga
gatctacgee gettecagece
cggaacagac ttcaccctga

ctgeccagecag acctatgget

gcge

Artificial Sequence

Phe Leu Leu

10

Leu Leu

Gln Leu Glu Ser

25

Leu

Leu Ser Ala

40

Arg Cys

Tyr Val Gln

55

Trp Arg

Ile Ser

75

Ser Ser Gly

Phe Thr Ile

90

Arg Ser

Met Ser Leu

105

Asn Arg

Ser
120

Ser Tyr Tyr Gly

Thr
135

Leu Val Thr Val

Ser Gly Gly Gly Gly

155

gcgtgggaga
actggtacca
tecagagegg
ccatcagcetce

acctgcacac

Leu Leu Trp

Gly Gly Gly

30

Ala Ser

45

Gly

Ala
60

Pro Gly

Gly Ser Thr

His Asp Asn

Ala Glu Asp

110

Ser Tyr

125

Tyr

Ser Ser

140

Gly

Ser Gly Gly

tegggtgace
gcagaagcct
cgtgectage
cctgecagece

ctteggetge

anti-4-1BB polypeptide construct

Leu Pro

15

Leu Val

Phe Thr

Lys Gly

Tyr Tyr

80

Ser
95

Lys

Thr Ala

Ser Ile

Gly Gly

Gly Gly

160

2040

2100

2160

2220

2280

2304



Ser

Gly

Tyr

Ile

Gly

225

Pro

Pro

Lys

Ala

Thr

305

Val

Val

Ser

Leu

Ala

385

Pro

Asp

Asp

Leu

Tyr

210

Ser

Glu

Thr

Ser

Ala

290

Leu

Ser

Glu

Thr

Asn

370

Pro

Gln

Ile

Arg

Asn

195

Ala

Gly

Asp

Phe

Ser

275

Gly

Met

His

Val

Tyr

355

Gly

Ile

Val

Gln

Val

180

Trp

Ala

Ser

Phe

Gly

260

Asp

Ala

Ile

Glu

His

340

Arg

Lys

Glu

Tyr

Met

165

Thr

Tyr

Ser

Gly

Ala

245

Gln

Lys

Pro

Ser

Asp

325

Asn

Val

Glu

Lys

Thr
405

Thr

Ile

Gln

Ser

Thr

230

Thr

Gly

Thr

Ser

Arg

310

Pro

Ala

Val

Tyr

Thr

390

Leu

Gln

Thr

Gln

Leu

215

Asp

Tyr

Thr

His

Val

295

Thr

Glu

Lys

Ser

Lys

375

Ile

Pro

Ser

Cys

Lys

200

Gln

Phe

Tyr

Lys

Thr

280

Phe

Pro

Val

Thr

Val

360

Cys

Ser

Pro
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Pro

Arg

185

Pro

Ser

Thr

Cys

Leu

265

Cys

Leu

Glu

Lys

Lys

345

Leu

Ala

Lys

Ser

Ser

170

Ala

Gly

Gly

Leu

Gln

250

Glu

Pro

Phe

Val

Phe

330

Pro

Thr

Val

Ala

Arg
410

of 140

Ser

Ser

Lys

Val

Thr

235

Gln

Ile

Pro

Pro

Thr

315

Asn

Arg

Val

Ser

Lys

395

Asp

Leu

Gln

Ala

Pro

220

Ile

Tyr

Lys

Cys

Pro

300

Cys

Trp

Glu

Leu

Asn

380

Gly

Glu

Ser

Ser

Pro

205

Ser

Ser

Tyr

Ser

Pro

285

Lys

Val

Tyr

Glu

His

365

Lys

Gln

Leu

Ala

Ile

190

Lys

Arg

Ser

Asp

Ser

270

Ala

Pro

Val

Val

Gln

350

Gln

Ala

Pro

Thr

Ser

175

Ser

Leu

Phe

Leu

Asn

255

Glu

Pro

Lys

Val

Asp

335

Tyr

Asp

Leu

Arg

Lys
415

Val

Ser

Leu

Ser

Gln

240

Leu

Pro

Glu

Asp

Asp

320

Gly

Asn

Trp

Pro

Glu

400

Asn



Gln

Ala

Thr

Leu

465

Ser

Ser

Gly

Gly

Gly

545

Gly

Thr

Asn

Asp

Ala

625

Gly

Gly

Val

Val

Pro

450

Thr

Val

Leu

Gly

Leu

530

Phe

Lys

Tyr

Ser

Thr

610

Trp

Gly

Gly

Ser

Glu

435

Pro

Val

Met

Ser

Gly

515

Val

Asp

Cys

Tyr

Lys

595

Ala

Met

Gly

Gly

Leu

420

Trp

Val

Asp

His

Pro

500

Gly

Gln

Phe

Leu

Ala

580

Asn

Val

Asp

Gly

Ser

Thr

Glu

Leu

Lys

Glu

485

Gly

Ser

Pro

Glu

Glu

565

Asp

Thr

Tyr

Tyr

Ser

645

Asp

Cys

Ser

Asp

Ser

470

Ala

Ser

Pro

Gly

Ser

550

Trp

Ser

Leu

Tyr

Trp

630

Gly

Ile

Leu

Asn

Ser

455

Arg

Leu

Gly

Ser

Gly

535

Tyr

Val

Val

Tyr

Cys

615

Gly

Gly

Gln

Val

Gly

440

Asp

Trp

His

Gly

Glu

520

Ser

Ala

Ser

Lys

Leu

600

Ala

Gln

Gly

Met
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Lys

425

Gln

Gly

Gln

Asn

Gly

505

Val

Leu

Met

Ala

Gly

585

Gln

Arg

Gly

Gly

Thr

Gly

Pro

Ser

Gln

His

490

Gly

Gln

Arg

Ser

Ile

570

Arg

Met

Tyr

Thr

Ser

650

Gln

of 140

Phe

Glu

Phe

Gly

475

Tyr

Ser

Leu

Leu

Trp

555

Ser

Phe

Asn

Tyr

Leu

635

Gly

Ser

Tyr

Asn

Phe

460

Asn

Thr

Gly

Leu

Ser

540

Val

Gly

Thr

Ser

Gly

620

Val

Gly

Pro

Pro

Asn

445

Leu

Val

Gln

Gly

Glu

525

Cys

Arg

Ser

Ile

Leu

605

Gly

Thr

Gly

Ser

Ser

430

Tyr

Tyr

Phe

Lys

Gly

510

Ser

Ala

Gln

Gly

Ser

590

Arg

Tyr

Val

Gly

Ser

Asp

Lys

Ser

Ser

Ser

495

Gly

Gly

Ala

Ala

Gly

575

Arg

Ala

Tyr

Ser

Ser

655

Leu

Ile

Thr

Lys

Cys

480

Leu

Ser

Gly

Ser

Pro

560

Ser

Asp

Glu

Ser

Ser

640

Gly

Ser
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660 665 670
Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser
675 680 685
Ile Arg Ser Ala Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro
690 695 700
Lys Leu Leu Ile Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser
705 710 715 720
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
725 730 735
Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Thr Tyr
740 745 750
Gly Tyr Leu His Thr Phe Gly Cys Gly Thr Lys Leu Glu Ile Lys Arg
755 760 765
<210> 145
<211> 2304
<212> DNA
<213> Artificial Sequence
<220>
<223> Made in Lab - anti-5T4 x anti-4-1BB polynucleotide construct
<400> 145
atggaagcac cagcgcaget tctettecte ctgectactet ggeteccaga taccacecggt 60
gaggtgcage tgttggagag cgggggaggc ttggtacage ctggggggte cctgegecte 120
tecectgtgecag ccageggatt caccttttet cacggtteta tgtactgggt cegecagget 180
ccagggaagg ggctggagtg ggtctcatet atttettetg gttetggtte tacatactat 240
gcagactcecg tgaagggecg gttcaccate tcccatgaca attccaagaa cacgetgtat 300
ctgcaaatga acagcctgeg tgecgaggac acggcectgtat attattgtge gegetettet 360
tactacggtt cttactacte tattgactat tggggccagg gaaccctggt caccgtcetcee 420
tcaggtggag gtggctcegg gggtggaggt tecggaggag geggatcagg tggaggegga 480
agcgacatce agatgaccca gtctceccatece tecectgageg catctgtagg agacegegte 540
accatcactt gcecgggcaag tcagagcatt agcagctatt taaattggta tcagcagaaa 600
ccagggaaag cccctaaget cctgatctat getgecatecca gtttgecaaag tggggtcecca 660
tcacgttteca gtggcagtgg aagecgggaca gatttcacte tcaccatcag cagtctacaa 720
cctgaagatt ttgcaactta ttactgtcaa cagtactacg acaacctgee cacttttgge 780
caggggacca agctggagat caaatcgagt gagcccaaat cttcectgacaa aactcacaca 840



tgececcacegt
aaacccaagg
gtgagccacg
aatgccaaga
ctcacecgtcecce
aaagccctce
ccacaggtgt
acctgectgg
cagccggaga
ctctacageca
teegtgatge
ggttccggag
gtgcagctge
tgegetgect
ggaaagtgcce
gactccgtceca
cagatgaata
ggctactact
ggcggaggeg
gatattcaga
atcacctgceca
ggaaaggctce
aggttctceg
gaggacttcg
ggcacaaagc
<210>
<211>

<212>
<213>

146
768
PRT

<220>

<223>

<400> 146

gcccagcace
acaccctcat
aagaccctga
caaagccgceg
tgcaccagga
cagcccccat
acaccctgcece
tcaaaggcett
acaactacaa
agctcacecgt
atgaggctct
gtggeggtte
tggagtcegg
ceggettega
tggagtgggt
agggcaggtt
gcctcaggge
cecgectggat
gctccggagg
tgacacagtce
gggccagcca
ccaagctget
gctececggaag
ctacctacta

tggagatcaa
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tgaagcegeg
gatctecececgg
ggtcaagtte
ggaggagcag
ctggctgaat
cgagaaaacc
cccatceecgg
ctatccaage
gaccacgcct
ggacaagagc
gcacaaccac
gggaggtgge
aggaggactg
cttegagage
gtcegetate
caccatcage
tgaagacacc
ggactactgg
cggtggcetcece
cecctagetcece
gtccatcagg
gatctacgcece
cggaacagac
ctgeccagecag

gcge

Artificial Sequence

ggtgcacecgt

acccctgagg
aactggtacg
tacaacagca
ggcaaggaat
atctccaaag
gatgagctga
gacatcgeceg
ccegtgetgg
aggtggcage
tacacgcaga
gggtcaggag
gtgcagcectg
tatgectatga
teeggecageg
cgggacaaca
gctgtgtact
ggacagggca
ggaggaggcg
ctgtecegececa
agcgcecctga
gctteccagece
ttcaccetga

acctatggcet

cagtcttect
tcacatgegt
tggacggegt
cgtacecgtgt
acaagtgecge
ccaaagggca
ccaagaacca
tggagtggga
actccgacgg
aggggaacgt
agagcctcte
gtgggggatc
gcggaagect
gctgggtgag
gcggaagcac
gcaagaacac
actgcgccag
cactggtgac
gaagcggagg
gcgtgggaga
actggtacca
tecagagegg
ccatcagcetce

acctgcacac

ctteceeccecececa

ggtggtggac
ggaggtgcat
ggtcagcgte
ggtctccaac
gceccecgagaa
ggtcagcctg
gagcaatggg
cteccttette
cttetecatge
cctgtcecteceg
cccttecagaa
gaggctgage
gcaagcccct
ctactacgcet
cctgtacctg
gtactatgge
cgtgteccage
aggaggctcce
tegggtgace
gcagaagcct
cgtgectage
cctgecagece

ctteggetge

Made in Lab - anti-5T4 x anti-4-1BB polypeptide construct

Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2304



Asp

Gln

Phe

Leu

65

Ala

Asn

Val

Asp

Gly

145

Ser

Gly

Tyr

Ile

Gly

225

Pro

Thr

Pro

Ser

50

Glu

Asp

Thr

Tyr

Tyr

130

Ser

Asp

Asp

Leu

Tyr

210

Ser

Glu

Thr

Gly

35

His

Trp

Ser

Leu

Tyr

115

Trp

Gly

Ile

Arg

Asn

195

Ala

Gly

Asp

Gly

20

Gly

Gly

Val

Val

Tyr

100

Cys

Gly

Gly

Gln

Val

180

Trp

Ala

Ser

Phe

Glu

Ser

Ser

Ser

Lys

Leu

Ala

Gln

Gly

Met

165

Thr

Tyr

Ser

Gly

Ala
245

Val

Leu

Met

Ser

70

Gly

Gln

Arg

Gly

Gly

150

Thr

Ile

Gln

Ser

Thr

230

Thr

Gln

Arg

Tyr

55

Ile

Arg

Met

Ser

Thr

135

Ser

Gln

Thr

Gln

Leu

215

Asp

Tyr

Leu

Leu

40

Trp

Ser

Phe

Asn

Ser

120

Leu

Gly

Ser

Cys

Lys

200

Gln

Phe

Tyr

Page 83

Leu

25

Ser

Val

Ser

Thr

Ser

105

Tyr

Val

Gly

Pro

Arg

185

Pro

Ser

Thr

Cys

10

Glu

Cys

Arg

Gly

Ile

90

Leu

Tyr

Thr

Gly

Ser

170

Ala

Gly

Gly

Leu

Gln
250

of 140

Ser

Ala

Gln

Ser

75

Ser

Arg

Gly

Val

Gly

155

Ser

Ser

Lys

Val

Thr

235

Gln

Gly

Ala

Ala

60

Gly

His

Ala

Ser

Ser

140

Ser

Leu

Gln

Ala

Pro

220

Ile

Tyr

Gly

Ser

45

Pro

Ser

Asp

Glu

Tyr

125

Ser

Gly

Ser

Ser

Pro

205

Ser

Ser

Tyr

Gly

30

Gly

Gly

Thr

Asn

Asp

110

Tyr

Gly

Gly

Ala

Ile

190

Lys

Arg

Ser

Asp

15

Leu

Phe

Lys

Tyr

Ser

95

Thr

Ser

Gly

Gly

Ser

175

Ser

Leu

Phe

Leu

Asn
255

Val

Thr

Gly

Tyr

80

Lys

Ala

Ile

Gly

Gly

160

Val

Ser

Leu

Ser

Gln

240

Leu



Pro

Lys

Ala

Thr

305

Val

Val

Ser

Leu

Ala

385

Pro

Gln

Ala

Thr

Leu

465

Ser

Ser

Thr

Ser

Ala

290

Leu

Ser

Glu

Thr

Asn

370

Pro

Gln

Val

Val

Pro

450

Thr

Val

Leu

Phe

Ser

275

Gly

Met

His

Val

Tyr

355

Gly

Ile

Val

Ser

Glu

435

Pro

Val

Met

Ser

Gly

260

Asp

Ala

Ile

Glu

His

340

Arg

Lys

Glu

Tyr

Leu

420

Trp

Val

Asp

His

Pro
500

Gln

Lys

Pro

Ser

Asp

325

Asn

Val

Glu

Lys

Thr

405

Thr

Glu

Leu

Lys

Glu

485

Gly

Gly

Thr

Ser

Arg

310

Pro

Ala

Val

Tyr

Thr

390

Leu

Cys

Ser

Asp

Ser

470

Ala

Ser

Thr

His

Val

295

Thr

Glu

Lys

Ser

Lys

375

Ile

Pro

Leu

Asn

Ser

455

Arg

Leu

Gly

Lys

Thr

280

Phe

Pro

Val

Thr

Val

360

Cys

Ser

Pro

Val

Gly

440

Asp

Trp

His

Gly

Page 84

Leu

265

Cys

Leu

Glu

Lys

Lys

345

Leu

Ala

Lys

Ser

Lys

425

Gln

Gly

Gln

Asn

Gly
505

Glu

Pro

Phe

Val

Phe

330

Pro

Thr

Val

Ala

Arg

410

Gly

Pro

Ser

Gln

His

490

Gly

of 140

Ile

Pro

Pro

Thr

315

Asn

Arg

Val

Ser

Lys

395

Asp

Phe

Glu

Phe

Gly

475

Tyr

Ser

Lys

Cys

Pro

300

Cys

Trp

Glu

Leu

Asn

380

Gly

Glu

Tyr

Asn

Phe

460

Asn

Thr

Gly

Ser

Pro

285

Lys

Val

Tyr

Glu

His

365

Lys

Gln

Leu

Pro

Asn

445

Leu

Val

Gln

Gly

Ser

270

Ala

Pro

Val

Val

Gln

350

Gln

Ala

Pro

Thr

Ser

430

Tyr

Tyr

Phe

Lys

Gly
510

Glu

Pro

Lys

Val

Asp

335

Tyr

Asp

Leu

Arg

Lys

415

Asp

Lys

Ser

Ser

Ser

495

Gly

Pro

Glu

Asp

Asp

320

Gly

Asn

Trp

Pro

Glu

400

Asn

Ile

Thr

Lys

Cys

480

Leu

Ser



Gly

Gly

Gly

545

Gly

Thr

Asn

Asp

Ala

625

Gly

Gly

Ala

Ile

Lys

705

Arg

Ser

Gly

Gly

Leu

530

Phe

Lys

Tyr

Ser

Thr

610

Trp

Gly

Gly

Ser

Arg

690

Leu

Phe

Leu

Tyr

Gly

515

Val

Asp

Cys

Tyr

Lys

595

Ala

Met

Gly

Gly

Val

675

Ser

Leu

Ser

Gln

Leu
755

Gly

Gln

Phe

Leu

Ala

580

Asn

Val

Asp

Gly

Ser

660

Gly

Ala

Ile

Gly

Pro

740

His

Ser

Pro

Glu

Glu

565

Asp

Thr

Tyr

Tyr

Ser

645

Asp

Asp

Leu

Tyr

Ser

725

Glu

Thr

Pro

Gly

Ser

550

Trp

Ser

Leu

Tyr

Trp

630

Gly

Ile

Arg

Asn

Ala

710

Gly

Asp

Phe

Ser

Gly

535

Tyr

Val

Val

Tyr

Cys

615

Gly

Gly

Gln

Val

Trp

695

Ala

Ser

Phe

Gly

Glu

520

Ser

Ala

Ser

Lys

Leu

600

Ala

Gln

Gly

Met

Thr

680

Tyr

Ser

Gly

Ala

Cys
760
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Val

Leu

Met

Ala

Gly

585

Gln

Arg

Gly

Gly

Thr

665

Ile

Gln

Ser

Thr

Thr

745

Gly

Gln

Arg

Ser

Ile

570

Arg

Met

Tyr

Thr

Ser

650

Gln

Thr

Gln

Leu

Asp

730

Tyr

Thr

of 140

Leu

Leu

Trp

555

Ser

Phe

Asn

Tyr

Leu

635

Gly

Ser

Cys

Lys

Gln

715

Phe

Tyr

Lys

Leu

Ser

540

Val

Gly

Thr

Ser

Gly

620

Val

Gly

Pro

Arg

Pro

700

Ser

Thr

Cys

Leu

Glu

525

Cys

Arg

Ser

Ile

Leu

605

Gly

Thr

Gly

Ser

Ala

685

Gly

Gly

Leu

Gln

Glu
765

Ser

Ala

Gln

Gly

Ser

590

Arg

Tyr

Val

Gly

Ser

670

Ser

Lys

Val

Thr

Gln

750

Ile

Gly

Ala

Ala

Gly

575

Arg

Ala

Tyr

Ser

Ser

655

Leu

Gln

Ala

Pro

Ile

735

Thr

Lys

Gly

Ser

Pro

560

Ser

Asp

Glu

Ser

Ser

640

Gly

Ser

Ser

Pro

Ser

720

Ser

Tyr

Arg



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

147
2304
DNA

<220>
<223>

<400> 147
atggaagcac

gaggtgcage
teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
tactacggtt
tcaggtggag
agcgacatcce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
caggggacca
tgececcacegt
aaacccaagg
gtgagccacg
aatgccaaga
ctcacecgtcecce
aaagccctce
ccacaggtgt
acctgectgg
cagccggaga
ctctacageca
teegtgatge

ggttccggag

cagcgcaget
tgttggagag
ccagcggatt
ggctggagtg
tgaagggceg
acagcctgeg
cttactacte

gtggcteccgg

agatgaccca

gccgggcaag

cccctaaget
gtggcagtgg
ttgcaactta
agctggagat
gcccagcace
acaccctcat
aagaccctga
caaagccgceg
tgcaccagga
cagcccccat
acaccctgcece
tcaaaggcett
acaactacaa
agctcacecgt
atgaggctct

gtggeggtte
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Artificial Sequence

tectettecte
cgggggagge
caccttttet
ggtctecatct
gttcaccatce
tgececgaggac
tattgactat
gggtggaggt
gtctceccatcece
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa
caaatcgagt
tgaagcegeg
gatctecececgg
ggtcaagtte
ggaggagcag
ctggctgaat
cgagaaaacc
cccatceecgg
ctatccaage
gaccacgcct
ggacaagagc
gcacaaccac

gggaggtgge

ctgectactet
ttggtacage
cacggttcta
atttettcetg
tececcatgaca
acggctgtat
tggggccagg
tccggaggag
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte
cagtactacg
gagcccaaat
ggtgcaccgt
acccctgagg
aactggtacg
tacaacagca
ggcaaggaat
atctccaaag
gatgagctga
gacatcgeceg
ccegtgetgg
aggtggcage
tacacgcaga

gggtcaggag

ggctcecccaga
ctggggggte
tgtactgggt

gttetggtte

attccaagaa
attattgtge
gaaccctggt

gcggatcagg

catctgtagg
taaattggta
gtttgcaaag
tcaccatcag
acaacctgcce
cttetgacaa
cagtcttect
tcacatgegt
tggacggegt
cgtacecgtgt
acaagtgecge
ccaaagggca
ccaagaacca
tggagtggga
actccgacgg
aggggaacgt
agagcctcte

gtgggggatc

Made in Lab - anti-5T4 x anti-4-1BB polynucleotide construct

taccaccggt
cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet
caccgtctcece
tggaggcgga
agaccgecgte
tcagcagaaa
tggggtccca
cagtctacaa
cacttttgge
aactcacaca

ctteceeccecececa

ggtggtggac
ggaggtgcat
ggtcagegte
ggtctccaac
gceccecgagaa
ggtcagcctg
gagcaatggg
cteccttette
cttetecatge
cctgtcecteceg

cccttecagaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



gtgcagctge
tgegetgect
ggaaagtgcce
gactccgtceca
cagatgaata
ggctactact
ggcggaggeg
gatattcaga
atcacctgceca
ggaaaggctce
aggttctceg
gaggacttcg
ggcacaaagc
<210>
<211>

<212>
<213>

148
768
PRT

<220>
<223> Made

<400> 148

Met Glu
1

Ala

Asp Thr Thr

Gln Pro Gly

35

Phe Ser His

50

Leu Glu

65

Trp

Ala Asp Ser

Asn Thr Leu

tggagtcegg
ceggettega
tggagtgggt
agggcaggtt
gcctcaggge
cecgectggat
gctccggagg
tgacacagtce
gggccagcca
ccaagctget
gctececggaag
ctacctacta

tggagatcaa

Page 87 of 140

aggaggactg
cttegacage
gtcegetate
caccatcage
tgaagacacc
ggactactgg
cggtggcetcece
cecctagetcece
gtccatcagg
gatctacgcece
cggaacagac
ctgeccagecag

gcge

Artificial Sequence

in Lab - anti-5T4 x

Pro Ala

Gly Glu

20

Gly Ser

Gly Ser

Val Ser

Val Lys

85

Tyr Leu

100

Gln

Val

Leu

Met

Ser

70

Gly

Gln

Leu Leu

Gln

Leu

Leu
40

Arg

Tyr
55

Trp
Ile Ser
Phe

Arg

Met Asn

Val

gtgcagcectg
tatgectatga
tececggeaggg
cgggacaaca
gctgtgtact
ggacagggca
ggaggaggcg
ctgtecegececa
agcgcecctga
gctteccagece
ttcaccetga

acctatggcet

gcggaagect
gctgggtgag
gcggaagcac
gcaagaacac
actgcgccag
cactggtgac
gaagcggagg
gcgtgggaga
actggtacca
tecagagegg
ccatcagcetce

acctgcacac

gaggctgage
gcaagcccct
ctactacgcet
cctgtacctg
gtactatgge
cgtgteccage
aggaggctcce
tegggtgace
gcagaagcct
cgtgectage
cctgecagece

ctteggetge

anti-4-1BB polypeptide construct

Phe Leu Leu

10

Leu Glu Ser

25

Ser Cys Ala

Gln

Arg

Ser
75

Ser Gly

Thr Ile

90

Ser

Ser Leu

105

Arg

Leu Leu Trp

Gly Gly Gly

Ala Ser

45

Gly

Ala
60

Pro Gly

Gly Ser Thr

His Asp Asn

Ala Glu Asp

110

Leu Pro

15

Leu Val

Phe Thr

Lys Gly

Tyr Tyr

80

Ser
95

Lys

Thr Ala

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2304



Val

Asp

Gly

145

Ser

Gly

Tyr

Ile

Gly

225

Pro

Pro

Lys

Ala

Thr

305

Val

Val

Ser

Tyr

Tyr

130

Ser

Asp

Asp

Leu

Tyr

210

Ser

Glu

Thr

Ser

Ala

290

Leu

Ser

Glu

Thr

Tyr

115

Trp

Gly

Ile

Arg

Asn

195

Ala

Gly

Asp

Phe

Ser

275

Gly

Met

His

Val

Tyr

Cys

Gly

Gly

Gln

Val

180

Trp

Ala

Ser

Phe

Gly

260

Asp

Ala

Ile

Glu

His

340

Arg

Ala

Gln

Gly

Met

165

Thr

Tyr

Ser

Gly

Ala

245

Gln

Lys

Pro

Ser

Asp

325

Asn

Val

Arg

Gly

Gly

150

Thr

Ile

Gln

Ser

Thr

230

Thr

Gly

Thr

Ser

Arg

310

Pro

Ala

Val

Ser

Thr

135

Ser

Gln

Thr

Gln

Leu

215

Asp

Tyr

Thr

His

Val

295

Thr

Glu

Lys

Ser

Ser

120

Leu

Gly

Ser

Cys

Lys

200

Gln

Phe

Tyr

Lys

Thr

280

Phe

Pro

Val

Thr

Val

Page 88

Tyr

Val

Gly

Pro

Arg

185

Pro

Ser

Thr

Cys

Leu

265

Cys

Leu

Glu

Lys

Lys

345

Leu

Tyr

Thr

Gly

Ser

170

Ala

Gly

Gly

Leu

Gln

250

Glu

Pro

Phe

Val

Phe

330

Pro

Thr

of 140

Gly

Val

Gly

155

Ser

Ser

Lys

Val

Thr

235

Gln

Ile

Pro

Pro

Thr

315

Asn

Arg

Val

Ser

Ser

140

Ser

Leu

Gln

Ala

Pro

220

Ile

Tyr

Lys

Cys

Pro

300

Cys

Trp

Glu

Leu

Tyr

125

Ser

Gly

Ser

Ser

Pro

205

Ser

Ser

Tyr

Ser

Pro

285

Lys

Val

Tyr

Glu

His

Tyr

Gly

Gly

Ala

Ile

190

Lys

Arg

Ser

Asp

Ser

270

Ala

Pro

Val

Val

Gln

350

Gln

Ser

Gly

Gly

Ser

175

Ser

Leu

Phe

Leu

Asn

255

Glu

Pro

Lys

Val

Asp

335

Tyr

Asp

Ile

Gly

Gly

160

Val

Ser

Leu

Ser

Gln

240

Leu

Pro

Glu

Asp

Asp

320

Gly

Asn

Trp



Leu

Ala

385

Pro

Gln

Ala

Thr

Leu

465

Ser

Ser

Gly

Gly

Gly

545

Gly

Thr

Asn

Asn

370

Pro

Gln

Val

Val

Pro

450

Thr

Val

Leu

Gly

Leu

530

Phe

Lys

Tyr

Ser

355

Gly

Ile

Val

Ser

Glu

435

Pro

Val

Met

Ser

Gly

515

Val

Asp

Cys

Tyr

Lys
595

Lys

Glu

Tyr

Leu

420

Trp

Val

Asp

His

Pro

500

Gly

Gln

Phe

Leu

Ala

580

Asn

Glu

Lys

Thr

405

Thr

Glu

Leu

Lys

Glu

485

Gly

Ser

Pro

Asp

Glu

565

Asp

Thr

Tyr

Thr

390

Leu

Cys

Ser

Asp

Ser

470

Ala

Ser

Pro

Gly

Ser

550

Trp

Ser

Leu

Lys

375

Ile

Pro

Leu

Asn

Ser

455

Arg

Leu

Gly

Ser

Gly

535

Tyr

Val

Val

Tyr

360

Cys

Ser

Pro

Val

Gly

440

Asp

Trp

His

Gly

Glu

520

Ser

Ala

Ser

Lys

Leu
600
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Ala

Lys

Ser

Lys

425

Gln

Gly

Gln

Asn

Gly

505

Val

Leu

Met

Ala

Gly

585

Gln

Val

Ala

Arg

410

Gly

Pro

Ser

Gln

His

490

Gly

Gln

Arg

Ser

Ile

570

Arg

Met

of 140

Ser

Lys

395

Asp

Phe

Glu

Phe

Gly

475

Tyr

Ser

Leu

Leu

Trp

555

Ser

Phe

Asn

Asn

380

Gly

Glu

Tyr

Asn

Phe

460

Asn

Thr

Gly

Leu

Ser

540

Val

Gly

Thr

Ser

365

Lys

Gln

Leu

Pro

Asn

445

Leu

Val

Gln

Gly

Glu

525

Cys

Arg

Arg

Ile

Leu
605

Ala

Pro

Thr

Ser

430

Tyr

Tyr

Phe

Lys

Gly

510

Ser

Ala

Gln

Gly

Ser

590

Arg

Leu

Arg

Lys

415

Asp

Lys

Ser

Ser

Ser

495

Gly

Gly

Ala

Ala

Gly

575

Arg

Ala

Pro

Glu

400

Asn

Ile

Thr

Lys

Cys

480

Leu

Ser

Gly

Ser

Pro

560

Ser

Asp

Glu
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Thr
610

Asp Ala Val Tyr Tyr Cys Ala Ser

615

Arg Tyr Tyr Gly

620

Gly Tyr Tyr

Ala
625

Met Gln Thr Val Thr Val Ser

640

Leu Ser

635

Trp Asp Tyr Trp

630

Gly Gly

Gly Gly Gly Gly Ser

655

Ser
650

Ser
645

Gly Gly Gly Gly Gly Gly Gly Gly Gly

Thr
665

Gly Gly Gly Ile Gln Met Gln Ser Leu Ser

670

Ser Ser Pro Ser

660

Asp

Ala VvVal

675

Val Thr

680

Ile Thr Ala

685

Ser Gly Asp Arg Cys Arg Ser Gln Ser

Ile Ala Gln Gln Pro Ala Pro

700

Arg Ser Leu Asn

690

Trp
695

Tyr Lys Gly Lys

Ile Ala

710

Ala Gln

715

VvVal Ser

720

Lys Leu Leu Ser Ser Leu Ser Pro

705

Tyr Gly

Phe Thr Phe Thr Thr Ile

735

Ser Ser Leu Ser

725

Arg Ser Gly Gly Gly Asp

730

Gln Glu Phe Ala Thr

745

Gln Gln

750

Pro Thr

740

Ser Leu Asp Tyr Tyr Cys Tyr

Thr Phe Thr Glu

765

Gly Leu His Leu Ile

755

Tyr Gly Cys

760

Gly Lys Lys Arg

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

149
2307
DNA
Artificial Sequence

<220>

<223> Made in Lab - anti-5T4 x anti-4-1BB polynucleotide construct

<400> 149

atggaagcac cagcgcaget tctettecte ctgectactet ggeteccaga taccacecggt 60

gaggtgcage tgttggagag cgggggaggc ttggtacage ctggggggte cctgegecte 120

teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga

tactacggtt

ccagcggatt
ggctggagtg
tgaagggceg
acagcctgeg

cttactacte

caccttttet
ggtctecatct
gttcaccatce
tgececgaggac

tattgactat

tacggttcta
atttettcetg
tececegtgaca
acggctgtat

tggggccagg

tgtactgggt
gttetggtte

attccaagaa
attattgtge

gaaccctggt

ccgecagget
tacatactat
cacgctgtat
gcgetettet

caccgtctcece

180

240

300

360

420



tcaggcggeg
agcgacatcce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
caggggacca
acatgcccac
ccaaaaccca
gacgtgagcce
cataatgcca
gtecctcaceg
aacaaagccce
gaaccacagg
ctgacctgece
gggcagcegg
ttectetaca
tgeteecgtga
cecgggttececg
gaggtgcage
tectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
ggtggttact
tcaggcggtg
tectgacatce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt

caggggacca

gcggeagcegyg
agatgaccca

gccgggcaag

cccctaaget
gtggcagtgg
ttgcaactta
agctggagat
cgtgeccage
aggacaccct
acgaagaccce
agacaaagcce
teectgecacca
tececcagecee
tgtacaccct
tggtcaaagg
agaacaacta
gcaagctcac
tgcatgagge
gaggtggcgg
tgttggagag
ccagecggatt
ggctggagtg
tgaagggceg
acagcctgeg
actctgettg
gaggcagcgg
agatgaccca
gccgggcaag
cccctaaget
gtggcagtgg
ttgcaactta

agctggagat
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cggeggegge
gtctceccatcece
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa
caaatccteg
acctgaagcce
catgatctce
tgaggtcaag
gcgggaggag
ggactggctg
catcgagaaa
gccccecatcee
cttctatceca
caagaccacg
cgtggacaag
tetgecacaac
ttcgggaggt
cgggggagge
cacctttage
ggtctcaget
gttcaccatce
tgececgaggac
gatggactat
tgggggtggg
gtctceccatcece
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa

caaatca

agcggcggceg
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte
cagtactacg
agtgagccca
gcgggtgeac
cggacccctg
ttcaactggt
cagtacaaca
aatggcaagg
accatctceca
cgggatgage
agcgacatcg
cctecegtge
agcaggtgge
cactacacgce
ggcgggtcag
ttggtacage
agctatgecca
attagtggta
tececegtgaca
acggctgtat
tggggccagg
tctggaggeg
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte

cagacttacg

gaggctceccgg

catctgtagg
taaattggta
gtttgcaaag
tcaccatcag
acaacctgcce
aatcttctga
cgtcagtett
aggtcacatg
acgtggacgg
gcacgtaccg
aatacaagtg
aagccaaagg
tgaccaagaa

ccgtggagtg

tggacteccga
agcaggggaa
agaagagcct
gaggtggggg
ctggggggte
tgagctgggt
gtggtggtag
attccaagaa
attattgtge
gaaccctggt
gtggcagtgg
catctgtagg
taaattggta
gtttgcaaag
tcaccatcag

gttacctgceca

cggeggegge
agaccgecgte
tcagcagaaa
tggggtccca
cagtctgcaa
cacttttgge
caaaactcac

cctettecee

cgtggtggtg
cgtggaggtg
tgtggtcage
cgeggtetece
gcagccccga
ccaggtcage
ggagagcaat
cggetectte
cgtettetea
ctecectgtet
atcceccttea
cctgegecte
ccgecagget
cacatactat
cacgctgtat
gcgctactac
caccgtctcece
cggcggagge
agaccgecgte
tcagcagaaa
tggggtccca
cagtctgcaa

cacttttgge

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2307
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<210> 150
<211> 769
<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - anti-5T4 x anti-4-1BB polypeptide construct

<400> 150
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

1 5 10 15

Asp Thr Thr Gly Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val
20 25 30

Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr
35 40 45

Phe Ser Tyr Gly Ser Met Tyr Trp Val Arg Gln Ala Pro Gly Lys Gly
50 55 60

Leu Glu Trp Val Ser Ser Ile Ser Ser Gly Ser Gly Ser Thr Tyr Tyr
65 70 75 80

Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys
85 90 95

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

Val Tyr Tyr Cys Ala Arg Ser Ser Tyr Tyr Gly Ser Tyr Tyr Ser Ile
115 120 125

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly
130 135 140

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
145 150 155 160

Ser Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val
165 170 175

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser
180 185 190

Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu
195 200 205



Ile

Gly

225

Pro

Pro

Pro

Glu

Asp

305

Asp

Gly

Asn

Trp

Pro

385

Glu

Asn

Ile

Thr

Tyr

210

Ser

Glu

Thr

Lys

Ala

290

Thr

Val

Val

Ser

Leu

370

Ala

Pro

Gln

Ala

Thr
450

Ala

Gly

Asp

Phe

Ser

275

Ala

Leu

Ser

Glu

Thr

355

Asn

Pro

Gln

Val

Val

435

Pro

Ala

Ser

Phe

Gly

260

Ser

Gly

Met

His

Val

340

Tyr

Gly

Ile

Val

Ser

420

Glu

Pro

Ser

Gly

Ala

245

Gln

Asp

Ala

Ile

Glu

325

His

Arg

Lys

Glu

Tyr

405

Leu

Trp

Val

Ser

Thr

230

Thr

Gly

Lys

Pro

Ser

310

Asp

Asn

Val

Glu

Lys

390

Thr

Thr

Glu

Leu

Leu

215

Asp

Tyr

Thr

Thr

Ser

295

Arg

Pro

Ala

Val

Tyr

375

Thr

Leu

Cys

Ser

Asp
455

Gln

Phe

Tyr

Lys

His

280

Val

Thr

Glu

Lys

Ser

360

Lys

Ile

Pro

Leu

Asn

440

Ser

Page 93

Ser

Thr

Cys

Leu

265

Thr

Phe

Pro

Val

Thr

345

Val

Cys

Ser

Pro

Val

425

Gly

Asp

Gly

Leu

Gln

250

Glu

Cys

Leu

Glu

Lys

330

Lys

Leu

Ala

Lys

Ser

410

Lys

Gln

Gly

of 140

Val

Thr

235

Gln

Ile

Pro

Phe

Val

315

Phe

Pro

Thr

Val

Ala

395

Arg

Gly

Pro

Ser

Pro

220

Ile

Tyr

Lys

Pro

Pro

300

Thr

Asn

Arg

Val

Ser

380

Lys

Asp

Phe

Glu

Phe
460

Ser

Ser

Tyr

Ser

Cys

285

Pro

Cys

Trp

Glu

Leu

365

Asn

Gly

Glu

Tyr

Asn

445

Phe

Arg

Ser

Asp

Ser

270

Pro

Lys

Val

Tyr

Glu

350

His

Lys

Gln

Leu

Pro

430

Asn

Leu

Phe

Leu

Asn

255

Ser

Ala

Pro

Val

Val

335

Gln

Gln

Ala

Pro

Thr

415

Ser

Tyr

Tyr

Ser

Gln

240

Leu

Glu

Pro

Lys

Val

320

Asp

Tyr

Asp

Leu

Arg

400

Lys

Asp

Lys

Ser



Lys

465

Cys

Leu

Ser

Gly

Ser

545

Pro

Ser

Asp

Glu

Ser

625

Ser

Gly

Ser

Ser

Pro

Leu

Ser

Ser

Gly

Gly

530

Gly

Gly

Thr

Asn

Asp

610

Ala

Gly

Gly

Ala

Ile

690

Lys

Thr

Val

Leu

Gly

515

Leu

Phe

Lys

Tyr

Ser

595

Thr

Trp

Gly

Gly

Ser

675

Ser

Leu

Val

Met

Ser

500

Gly

Val

Thr

Gly

Tyr

580

Lys

Ala

Met

Gly

Gly

660

Val

Ser

Leu

Asp

His

485

Pro

Gly

Gln

Phe

Leu

565

Ala

Asn

Val

Asp

Gly

645

Ser

Gly

Tyr

Ile

Lys

470

Glu

Gly

Ser

Pro

Ser

550

Glu

Asp

Thr

Tyr

Tyr

630

Ser

Asp

Asp

Leu

Tyr

Ser

Ala

Ser

Pro

Gly

535

Ser

Trp

Ser

Leu

Tyr

615

Trp

Gly

Ile

Arg

Asn

695

Ala

Arg

Leu

Gly

Ser

520

Gly

Tyr

Val

Val

Tyr

600

Cys

Gly

Gly

Gln

Val

680

Trp

Ala

Page %4

Trp

His

Gly

505

Glu

Ser

Ala

Ser

Lys

585

Leu

Ala

Gln

Gly

Met

665

Thr

Tyr

Ser

Gln

Asn

490

Gly

Val

Leu

Met

Ala

570

Gly

Gln

Arg

Gly

Gly

650

Thr

Ile

Gln

Ser

of 140

Gln

475

His

Gly

Gln

Arg

Ser

555

Ile

Arg

Met

Tyr

Thr

635

Ser

Gln

Thr

Gln

Leu

Gly

Tyr

Ser

Leu

Leu

540

Trp

Ser

Phe

Asn

Tyr

620

Leu

Gly

Ser

Cys

Lys

700

Gln

Asn

Thr

Gly

Leu

525

Ser

Val

Gly

Thr

Ser

605

Gly

Val

Gly

Pro

Arg

685

Pro

Ser

Val

Gln

Gly

510

Glu

Cys

Arg

Ser

Ile

590

Leu

Gly

Thr

Gly

Ser

670

Ala

Gly

Gly

Phe

Lys

495

Gly

Ser

Ala

Gln

Gly

575

Ser

Arg

Tyr

Val

Gly

655

Ser

Ser

Lys

Val

Ser

480

Ser

Gly

Gly

Ala

Ala

560

Gly

Arg

Ala

Tyr

Ser

640

Ser

Leu

Gln

Ala

Pro



705

Ser Arg Phe

Ser Ser Leu

Tyr Gly Tyr

755

Ser

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

151
2304
DNA

<220>
<223>

<400> 151
atggaagcac

gaggtgcage
teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
tactacggtt
tcaggcggeg
agcgacatcce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
caggggacca
acatgcccac
ccaaaaccca
gacgtgagcce

cataatgcca

Page 95

710

Ser
725

Gln
740

Leu

cagcgcaget
tgttggagag
ccagcggatt
ggctggagtg
tgaagggceg
acagcctgeg
cttactacte
gcggcagegg
agatgaccca
gccgggcaag
cccctaaget
gtggcagtgg
ttgcaactta
agctggagat
cgtgeccage
aggacaccct
acgaagaccce

agacaaagcce

Gly Ser

Pro Glu

His Thr

760

Artificial Sequence

tectettecte
cgggggagge
caccttttet
ggtctecatct
gttcaccatce
tgececgaggac
tattgactat
cggeggegge
gtctceccatcece
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa
caaatccteg
acctgaagcce
catgatctce
tgaggtcaag

gcgggaggag

Gly Ser Gly Thr

Asp Phe Ala Thr

Phe Gly Gln Gly

715

Asp
730

Tyr
745

Thr

ctgectactet
ttggtacage
tacggttcta
atttettcetg
tececegtgaca
acggctgtat
tggggccagg
agcggcggceg
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte
cagtactacg
agtgagccca
gcgggtgeac
cggacccctg
ttcaactggt

cagtacaaca

of 140

Phe Thr

Tyr Cys
750

Lys Leu
765

ggctcecccaga
ctggggggte
tgtactgggt

gttetggtte

attccaagaa
attattgtge
gaaccctggt

gaggctccgg

catctgtagg
taaattggta
gtttgcaaag
tcaccatcag
acaacctgcce
aatcttctga
cgtcagtett
aggtcacatg
acgtggacgg

gcacgtaccg

Leu

Gln

Glu

720

Thr
735

Ile
Gln

Thr

ITle Lys

Made in Lab - anti-5T4 x anti-4-1BB polynucleotide construct

taccaccggt
cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet
caccgtctcece
cggeggegge
agaccgecgte
tcagcagaaa
tggggtccca
cagtctgcaa
cacttttgge
caaaactcac
cctettecee
cgtggtggtg
cgtggaggtg

tgtggtcage

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



gtecctcaceg
aacaaagccce
gaaccacagg
ctgacctgece
gggcagcegg
ttectetaca
tgeteecgtga
cecgggttececg
gacatccaga
atcacttgcece
gggaaagcce
cgtttcagtg
gaagattttg
gggaccaagc
ggcagtggcg
cctggggggt
atgagctggg
agtggtggta
aattccaaga
tattattgtg
ggaaccctgg
<210>
<211>

<212>
<213>

152
768
PRT

<220>

<223> Made

<400> 152
Met Glu Ala
1

Asp Thr Thr

Gln Pro Gly

teectgecacca
tececcagecee
tgtacaccct
tggtcaaagg
agaacaacta
gcaagctcac
tgcatgagge
gaggtggcgg
tgacccagte
gggcaagtca
ctaagctcect
gcagtggaag
caacttatta
tggagatcaa
gcggaggete
cecctgegect
teegecagge
gcacatacta
acacgctgta
cgegetacta

tcacegtete
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ggactggctg

catcgagaaa
gccccecatcee
cttctatceca
caagaccacg

cgtggacaag

tetgecacaac
ttcgggaggt
tececatectcee
gagcattage
gatctatgcet
cgggacagat
ctgtcaacag
aggcggtgga
tgaggtgcag
ctecetgtgea
teccagggaag
tgcagactce
tectgecaaatg

cggtggttac

ctca

Artificial Sequence

aatggcaagg
accatctceca
cgggatgage
agcgacatcg
cctecegtge
agcaggtgge
cactacacgce
ggcgggtcag
ctgagecgecat
agctatttaa
gcatccagtt
ttcactctca
acttacggtt
ggcagcggtg
ctgttggaga
gccagcggat
gggctggagt
gtgaagggce
aacagcctge

tactectgett

aatacaagtg
aagccaaagg
tgaccaagaa
ccgtggagtg
tggacteccga
agcaggggaa
agaagagcct
gaggtggggg
ctgtaggaga
attggtatca
tgcaaagtgg
ccatcagcag
acctgcacac
ggggtgggte
gcgggggagyg
tcacctttag
gggtctcage
ggttcaccat
gtgccgagga

ggatggacta

cgeggtetece
gcagccccga
ccaggtcage
ggagagcaat
cggetectte
cgtettetea
ctecectgtet
atcceccttea
cecgegteace
gcagaaacca
ggtcccatca
tectgecaacct
ttttggecag
tggaggcggt
cttggtacag
cagctatgece
tattagtggt
cteceecgtgac
cacggctgta

ttggggeccag

in Lab - anti-5T4 x anti-4-1BB polypeptide construct

Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
5 10 15

Gly Glu Val Gln Leu
20

Leu Glu Ser Gly Gly Gly Leu Val
25 30

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2304



Phe

Leu

65

Ala

Asn

Val

Asp

Gly

145

Ser

Gly

Tyr

Ile

Gly

225

Pro

Pro

Pro

Ser

50

Glu

Asp

Thr

Tyr

Tyr

130

Ser

Asp

Asp

Leu

Tyr

210

Ser

Glu

Thr

Lys

35

Tyr

Trp

Ser

Leu

Tyr

115

Trp

Gly

Ile

Arg

Asn

195

Ala

Gly

Asp

Phe

Ser
275

Gly

Val

Val

Tyr

100

Cys

Gly

Gly

Gln

Val

180

Trp

Ala

Ser

Phe

Gly

260

Ser

Ser

Ser

Lys

85

Leu

Ala

Gln

Gly

Met

165

Thr

Tyr

Ser

Gly

Ala

245

Gln

Asp

Met

Ser

70

Gly

Gln

Arg

Gly

Gly

150

Thr

Ile

Gln

Ser

Thr

230

Thr

Gly

Lys

Tyr

55

Ile

Arg

Met

Ser

Thr

135

Ser

Gln

Thr

Gln

Leu

215

Asp

Tyr

Thr

Thr

40

Trp

Ser

Phe

Asn

Ser

120

Leu

Gly

Ser

Cys

Lys

200

Gln

Phe

Tyr

Lys

His
280

Page 97

Val

Ser

Thr

Ser

105

Tyr

Val

Gly

Pro

Arg

185

Pro

Ser

Thr

Cys

Leu

265

Thr

Arg

Gly

Ile

90

Leu

Tyr

Thr

Gly

Ser

170

Ala

Gly

Gly

Leu

Gln

250

Glu

Cys

of 140

Gln

Ser

75

Ser

Arg

Gly

Val

Gly

155

Ser

Ser

Lys

Val

Thr

235

Gln

Ile

Pro

Ala

60

Gly

Arg

Ala

Ser

Ser

140

Ser

Leu

Gln

Ala

Pro

220

Ile

Tyr

Lys

Pro

45

Pro

Ser

Asp

Glu

Tyr

125

Ser

Gly

Ser

Ser

Pro

205

Ser

Ser

Tyr

Ser

Cys
285

Gly

Thr

Asn

Asp

110

Tyr

Gly

Gly

Ala

Ile

190

Lys

Arg

Ser

Asp

Ser

270

Pro

Lys

Tyr

Ser

95

Thr

Ser

Gly

Gly

Ser

175

Ser

Leu

Phe

Leu

Asn

255

Ser

Ala

Gly

Tyr

80

Lys

Ala

Ile

Gly

Gly

160

Val

Ser

Leu

Ser

Gln

240

Leu

Glu

Pro



Glu

Asp

305

Asp

Gly

Asn

Trp

Pro

385

Glu

Asn

Ile

Thr

Lys

465

Cys

Leu

Ser

Ser

Ala

290

Thr

Val

Val

Ser

Leu

370

Ala

Pro

Gln

Ala

Thr

450

Leu

Ser

Ser

Gly

Ser
530

Ala

Leu

Ser

Glu

Thr

355

Asn

Pro

Gln

Val

Val

435

Pro

Thr

Val

Leu

Gly

515

Leu

Gly

Met

His

Val

340

Tyr

Gly

Ile

Val

Ser

420

Glu

Pro

Val

Met

Ser

500

Gly

Ser

Ala

Ile

Glu

325

His

Arg

Lys

Glu

Tyr

405

Leu

Trp

Val

Asp

His

485

Pro

Gly

Ala

Pro

Ser

310

Asp

Asn

Val

Glu

Lys

390

Thr

Thr

Glu

Leu

Lys

470

Glu

Gly

Ser

Ser

Ser

295

Arg

Pro

Ala

Val

Tyr

375

Thr

Leu

Cys

Ser

Asp

455

Ser

Ala

Ser

Pro

Val
535

Val

Thr

Glu

Lys

Ser

360

Lys

Ile

Pro

Leu

Asn

440

Ser

Arg

Leu

Gly

Ser

520

Gly

Page 98

Phe

Pro

Val

Thr

345

Val

Cys

Ser

Pro

Val

425

Gly

Asp

Trp

His

Gly

505

Asp

Asp

Leu

Glu

Lys

330

Lys

Leu

Ala

Lys

Ser

410

Lys

Gln

Gly

Gln

Asn

490

Gly

Ile

Arg

of 140

Phe

Val

315

Phe

Pro

Thr

Val

Ala

395

Arg

Gly

Pro

Ser

Gln

475

His

Gly

Gln

Val

Pro

300

Thr

Asn

Arg

Val

Ser

380

Lys

Asp

Phe

Glu

Phe

460

Gly

Tyr

Ser

Met

Thr
540

Pro

Cys

Trp

Glu

Leu

365

Asn

Gly

Glu

Tyr

Asn

445

Phe

Asn

Thr

Gly

Thr

525

Ile

Lys

Val

Tyr

Glu

350

His

Lys

Gln

Leu

Pro

430

Asn

Leu

Val

Gln

Gly

510

Gln

Thr

Pro

Val

Val

335

Gln

Gln

Ala

Pro

Thr

415

Ser

Tyr

Tyr

Phe

Lys

495

Gly

Ser

Cys

Lys

Val

320

Asp

Tyr

Asp

Leu

Arg

400

Lys

Asp

Lys

Ser

Ser

480

Ser

Gly

Pro

Arg



Ala

545

Gly

Gly

Leu

Gln

Glu

625

Gly

Gly

Gly

Gly

Thr

705

Asn

Asp

Ala

Ser

Lys

Val

Thr

Gln

610

Ile

Ser

Leu

Phe

Lys

690

Tyr

Ser

Thr

Trp

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

<220>

Gln

Ala

Pro

Ile

595

Thr

Lys

Gly

Val

Thr

675

Gly

Tyr

Lys

Ala

Met

755

153
2307
DNA

Ser

Pro

Ser

580

Ser

Tyr

Gly

Gly

Gln

660

Phe

Leu

Ala

Asn

Val

740

Asp

Ile

Lys

565

Arg

Ser

Gly

Gly

Gly

645

Pro

Ser

Glu

Asp

Thr

725

Tyr

Tyr

Ser

550

Leu

Phe

Leu

Tyr

Gly

630

Gly

Gly

Ser

Trp

Ser

710

Leu

Tyr

Trp

Ser

Leu

Ser

Gln

Leu

615

Gly

Ser

Gly

Tyr

Val

695

Val

Tyr

Cys

Gly

Artificial Sequence

Tyr

Ile

Gly

Pro

600

His

Ser

Glu

Ser

Ala

680

Ser

Lys

Leu

Ala

Gln
760
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Leu

Tyr

Ser

585

Glu

Thr

Gly

Val

Leu

665

Met

Ala

Gly

Gln

Arg

745

Gly

Asn

Ala

570

Gly

Asp

Phe

Gly

Gln

650

Arg

Ser

Ile

Arg

Met

730

Tyr

Thr

of 140

Trp

555

Ala

Ser

Phe

Gly

Gly

635

Leu

Leu

Trp

Ser

Phe

715

Asn

Tyr

Leu

Tyr

Ser

Gly

Ala

Gln

620

Gly

Leu

Ser

Val

Gly

700

Thr

Ser

Gly

Val

Gln

Ser

Thr

Thr

605

Gly

Ser

Glu

Cys

Arg

685

Ser

Ile

Leu

Gly

Thr
765

Gln

Leu

Asp

590

Tyr

Thr

Gly

Ser

Ala

670

Gln

Gly

Ser

Arg

Tyr

750

Val

Lys

Gln

575

Phe

Tyr

Lys

Gly

Gly

655

Ala

Ala

Gly

Arg

Ala

735

Tyr

Ser

Pro

560

Ser

Thr

Cys

Leu

Gly

640

Gly

Ser

Pro

Ser

Asp

720

Glu

Ser

Ser



<223>

<400> 153
atggaagcac

gaggtgcage
teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
tactacggtt
tcaggcggeg
agcgacatcce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
caggggacca
acatgcccac
ccaaaaccca
gacgtgagcce
cataatgcca
gtecctcaceg
aacaaagccce
gaaccacagg
ctgacctgece
gggcagcegg
ttectetaca
tgeteecgtga
cecgggttececg
gaggtgcage
teectgtgeag

ccagggaagt

gcagactccg

cagcgcaget
tgttggagag
ccagecggatt
ggctggagtg
tgaagggceg
acagcctgeg
cttactacte
gcggcagegg
agatgaccca
gccgggcaag
cccctaaget
gtggcagtgg
ttgcaactta
agctggagat
cgtgeccage
aggacaccct
acgaagaccce
agacaaagcce
teectgecacca
tececcagecee
tgtacaccct
tggtcaaagg
agaacaacta
gcaagctcac
tgcatgagge
gaggtggcgg
tgttggagag
ccagcggatt
gcctggagtg

tgaagggceg
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tectettecte
cgggggagge
caccttttet
ggtctecatct
gttcaccatce
tgececgaggac
tattgactat
cggeggegge
gtctceccatcece
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa
caaatccteg
acctgaagcce
catgatctce
tgaggtcaag
gcgggaggag
ggactggctg
catcgagaaa
gccccecatcee
cttctatceca
caagaccacg
cgtggacaag
tetgecacaac
ttcgggaggt

cgggggagge

cacctttage
ggtctcaget

gttcaccatce

ctgectactet
ttggtacage
tacggttcta
atttettcetg
tececegtgaca
acggctgtat
tggggccagg
agcggcggceg
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte
cagtactacg
agtgagccca
gcgggtgeac
cggacccctg
ttcaactggt
cagtacaaca
aatggcaagg
accatctceca
cgggatgage
agcgacatcg
cctecegtge
agcaggtgge
cactacacgce
ggcgggtcag
ttggtacage
agctatgecca

attagtggta

tececegtgaca

ggctcecccaga
ctggggggte
tgtactgggt
gttetggtte
attccaagaa
attattgtge
gaaccctggt

gaggctceccgg

catctgtagg
taaattggta
gtttgcaaag
tcaccatcag
acaacctgcce
aatcttctga
cgtcagtett
aggtcacatg
acgtggacgg
gcacgtaccg
aatacaagtg
aagccaaagg
tgaccaagaa
ccgtggagtg
tggacteccga
agcaggggaa
agaagagcct
gaggtggggg
ctggggggte
tgagctgggt
gtggtggtag

attccaagaa

Made in Lab - anti-5T4 x anti-4-1BB polynucleotide construct

taccaccggt
cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet
caccgtctcece
cggeggegge
agaccgecgte
tcagcagaaa
tggggtccca
cagtctgcaa
cacttttgge
caaaactcac

cctettecee

cgtggtggtg
cgtggaggtg
tgtggtcage
cgeggtetece
gcagccccga
ccaggtcage
ggagagcaat
cggetectte
cgtettetea
ctecectgtet
atcceccttea
cctgegecte
ccgecagget
cacatactat

cacgctgtat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



ctgcaaatga

ggtggttact

tcaggcggtg
tectgacatce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
tgegggacca
<210>
<211>

<212>
<213>

154
769
PRT

<220>
<223> Made

<400> 154
Met Glu Ala
1

Asp Thr Thr

Gln Pro Gly

35

Phe Ser

50

Tyr

Leu Glu

65

Trp

Ala Asp Ser

Asn Thr Leu

Val Tyr Tyr

115

Asp Tyr

130

Trp

acagcctgeg
actctgettg
gaggcagcgg
agatgaccca
gccgggcaag
cccctaaget
gtggcagtgg
ttgcaactta

agctggagat
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tgececgaggac
gatggactat
tgggggtggg
gtctceccatcece
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa

caaatca

Artificial Sequence

in Lab - anti-5T4 x

Pro Ala

Gly Glu

20

Gly Ser

Gly Ser

Val Ser

Val Lys

85

Tyr Leu

100

Cys Ala

Gly Gln

Gln

Val

Leu

Met

Ser

70

Gly

Gln

Arg

Gly

Leu Leu

Gln

Leu

Leu
40

Arg

Tyr
55

Trp
Ile Ser
Arg Phe
Met

Asn

Ser
120

Ser

Thr
135

Leu

Phe

Leu

25

Ser

Val

Ser

Thr

Ser

105

Tyr

Val

acggctgtat
tggggccagg
tctggaggeg
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte

cagacttacg

Leu Leu

10

Glu Ser

Cys Ala
Gln

Arg

Ser
75

Gly

Ile
20

Ser
Leu Arg
Tyr

Gly

Thr Val

attattgtge

gaaccctggt
gtggcagtgg
catctgtagg
taaattggta
gtttgcaaag
tcaccatcag

gttacctgceca

Leu Leu Trp

Gly Gly Gly

Ala Ser

45

Gly

Ala
60

Pro Gly

Gly Ser Thr

Arg Asp Asn

Ala Glu Asp

110

Ser Tyr

125

Tyr

Ser Ser

140

Gly

gcgctactac
caccgtctcece
cggcggagge
agaccgecgte
tcagcagaaa
tggggtccca
cagtctgcaa

cacttttgge

anti-4-1BB polypeptide construct

Leu Pro

15

Leu Val

Phe Thr

Lys Gly

Tyr Tyr

80

Ser
95

Lys
Thr Ala
Ile

Ser

Gly Gly

1860

1920

1980

2040

2100

2160

2220

2280

2307



Gly

145

Ser

Gly

Tyr

Ile

Gly

225

Pro

Pro

Pro

Glu

Asp

305

Asp

Gly

Asn

Trp

Pro

Ser

Asp

Asp

Leu

Tyr

210

Ser

Glu

Thr

Lys

Ala

290

Thr

Val

Val

Ser

Leu

370

Ala

Gly

Ile

Arg

Asn

195

Ala

Gly

Asp

Phe

Ser

275

Ala

Leu

Ser

Glu

Thr

355

Asn

Pro

Gly

Gln

Val

180

Trp

Ala

Ser

Phe

Gly

260

Ser

Gly

Met

His

Val

340

Tyr

Gly

Ile

Gly

Met

165

Thr

Tyr

Ser

Gly

Ala

245

Gln

Asp

Ala

Ile

Glu

325

His

Arg

Lys

Glu

Gly

150

Thr

Ile

Gln

Ser

Thr

230

Thr

Gly

Lys

Pro

Ser

310

Asp

Asn

Val

Glu

Lys

Ser

Gln

Thr

Gln

Leu

215

Asp

Tyr

Thr

Thr

Ser

295

Arg

Pro

Ala

Val

Tyr

375

Thr

Page

Gly Gly

Ser Pro

Cys Arg
185

Lys Pro
200

Gln Ser

Phe Thr

Tyr Cys

Lys Leu
265

His Thr
280

Val Phe

Thr Pro

Glu Val

Lys Thr

345

Ser Val
360

Lys Cys

Ile Ser

102

Gly

Ser

170

Ala

Gly

Gly

Leu

Gln

250

Glu

Cys

Leu

Glu

Lys

330

Lys

Leu

Ala

Lys

of 140

Gly

155

Ser

Ser

Lys

Val

Thr

235

Gln

Ile

Pro

Phe

Val

315

Phe

Pro

Thr

Val

Ala

Ser

Leu

Gln

Ala

Pro

220

Ile

Tyr

Lys

Pro

Pro

300

Thr

Asn

Arg

Val

Ser

380

Lys

Gly

Ser

Ser

Pro

205

Ser

Ser

Tyr

Ser

Cys

285

Pro

Cys

Trp

Glu

Leu

365

Asn

Gly

Gly

Ala

Ile

190

Lys

Arg

Ser

Asp

Ser

270

Pro

Lys

Val

Tyr

Glu

350

His

Lys

Gln

Gly

Ser

175

Ser

Leu

Phe

Leu

Asn

255

Ser

Ala

Pro

Val

Val

335

Gln

Gln

Ala

Pro

Gly

160

Val

Ser

Leu

Ser

Gln

240

Leu

Glu

Pro

Lys

Val

320

Asp

Tyr

Asp

Leu

Arg



385

Glu

Asn

Ile

Thr

Lys

465

Cys

Leu

Ser

Gly

Ser

545

Pro

Ser

Asp

Glu

Ser
625

Pro

Gln

Ala

Thr

450

Leu

Ser

Ser

Gly

Gly

530

Gly

Gly

Thr

Asn

Asp

610

Ala

Gln

Val

Val

435

Pro

Thr

Val

Leu

Gly

515

Leu

Phe

Lys

Tyr

Ser

595

Thr

Trp

Val

Ser

420

Glu

Pro

Val

Met

Ser

500

Gly

Val

Thr

Cys

Tyr

580

Lys

Ala

Met

Tyr

405

Leu

Trp

Val

Asp

His

485

Pro

Gly

Gln

Phe

Leu

565

Ala

Asn

Val

Asp

390

Thr

Thr

Glu

Leu

Lys

470

Glu

Gly

Ser

Pro

Ser

550

Glu

Asp

Thr

Tyr

Tyr
630

Leu

Cys

Ser

Asp

455

Ser

Ala

Ser

Pro

Gly

535

Ser

Trp

Ser

Leu

Tyr

615

Trp

Pro

Leu

Asn

440

Ser

Arg

Leu

Gly

Ser

520

Gly

Tyr

Val

Val

Tyr

600

Cys

Gly
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Pro

Val

425

Gly

Asp

Trp

His

Gly

505

Glu

Ser

Ala

Ser

Lys

585

Leu

Ala

Gln

Ser

410

Lys

Gln

Gly

Gln

Asn

490

Gly

Val

Leu

Met

Ala

570

Gly

Gln

Arg

Gly

395

Arg

Gly

Pro

Ser

Gln

475

His

Gly

Gln

Arg

Ser

555

Ile

Arg

Met

Tyr

Thr
635

Asp

Phe

Glu

Phe

460

Gly

Tyr

Ser

Leu

Leu

540

Trp

Ser

Phe

Asn

Tyr

620

Leu

Glu

Tyr

Asn

445

Phe

Asn

Thr

Gly

Leu

525

Ser

Val

Gly

Thr

Ser

605

Gly

Val

Leu

Pro

430

Asn

Leu

Val

Gln

Gly

510

Glu

Cys

Arg

Ser

Ile

590

Leu

Gly

Thr

Thr

415

Ser

Tyr

Tyr

Phe

Lys

495

Gly

Ser

Ala

Gln

Gly

575

Ser

Arg

Tyr

Val

400

Lys

Asp

Lys

Ser

Ser

480

Ser

Gly

Gly

Ala

Ala

560

Gly

Arg

Ala

Tyr

Ser
640



Ser Gly Gly

Gly Gly Gly

Ala Ser

675

Ser

Ile
690

Ser Ser

Pro Leu

705

Lys

Ser Arg Phe

Ser Ser Leu

Tyr Gly Tyr

755

Ser

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

155
2304
DNA

<220>
<223>

<400> 155
atggaagcac

gaggtgcage
teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
tactacggtt
tcaggcggeg

agcgacatcce

Gly Gly

645

Gly
660

Ser
Val Gly
Ser

Tyr

Leu Ile

Ser

Asp

Asp

Leu

Tyr
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Gly Gly

Ile

Gln

Val
680

Arg

Asn
695

Trp

Ala Ala

710

Ser Gly

725

Gln
740

Pro

Leu His

cagcgcaget
tgttggagag
ccagcggatt
ggctggagtg
tgaagggceg
acagcctgeg
cttactacte
gcggcagegg

agatgaccca

Ser

Glu

Thr

Gly Ser

Asp Phe

Phe Gly

760

Artificial Sequence

tectettecte
cgggggagge
caccttttet
ggtctecatct
gttcaccatce
tgececgaggac
tattgactat
cggeggegge

gtctceccatcece

Met

Ala

Gly Gly Ser

650

Thr Gln

665

Thr Ile Thr

Tyr Gln Gln

Leu
715

Ser Ser

Thr
730

Gly Asp

Thr Tyr

745

Cys Gly Thr

ctgectactet
ttggtacage
tacggttcta
atttettcetg
tececegtgaca
acggctgtat
tggggccagg
agcggcggceg

tecectgageg

Gly Gly Gly

Ser
670

Ser Pro

Cys Arg Ala

685

Lys Pro

700

Gly

Gln Ser Gly

Phe Thr Leu

Gln
750

Tyr Cys

Leu Glu

765

Lys

ggctcecccaga
ctggggggte
tgtactgggt
gttetggtte
attccaagaa
attattgtge
gaaccctggt

gaggctccgg

catctgtagg

Gly Ser

655

Ser Leu

Ser Gln

Lys Ala

Val Pro

720

Thr
735

Ile
Gln

Thr

ITle Lys

Made in Lab - anti-5T4 x anti-4-1BB polynucleotide construct

taccaccggt
cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet
caccgtctcece
cggeggegge

agaccgecgte

60

120

180

240

300

360

420

480

540



accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
caggggacca
acatgcccac
ccaaaaccca
gacgtgagcce
cataatgcca
gtecctcaceg
aacaaagccce
gaaccacagg
ctgacctgece
gggcagcegg
ttectetaca
tgeteecgtga
cecgggttececg
gacatccaga
atcacttgcece
gggaaagccc
cgtttcagtg
gaagattttg
gggaccaagc
ggcagtggcg
cctggggggt
atgagctggg
agtggtggta
aattccaaga
tattattgtg
ggaaccctgg

<210>
<211>

156
768

gccgggcaag

ccecctaaget
gtggcagtgg
ttgcaactta
agctggagat
cgtgeccage
aggacaccct
acgaagaccce
agacaaagcce
teectgecacca
tececcagecee
tgtacaccct
tggtcaaagg
agaacaacta
gcaagctcac
tgcatgagge
gaggtggcgg
tgacccagte
gggcaagtca
ctaagctcect
gcagtggaag
caacttatta
tggagatcaa
gcggaggete
cecctgegect
teegecagge
gcacatacta
acacgctgta
cgegetacta

tcacegtete
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tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa
caaatccteg
acctgaagcce
catgatctce
tgaggtcaag
gcgggaggag
ggactggcetg
catcgagaaa
gccccecatcee
cttctatceca
caagaccacg

cgtggacaag

tetgecacaac
ttcgggaggt
tececatectcee
gagcattage
gatctatgcet
cgggacagat
ctgtcaacag
aggcggtgga
tgaggtgcag
ctecetgtgea
teccagggaag
tgcagactce
tectgecaaatg

cggtggttac

ctca

agcagctatt
gctgecatcceca
gatttcacte
cagtactacg
agtgagccca
gcgggtgeac
cggacccctg
ttcaactggt
cagtacaaca
aatggcaagg
accatctceca
cgggatgage
agcgacatcg
cctecegtge
agcaggtgge
cactacacgce
ggcgggtcag
ctgagecgecat
agctatttaa
gcatccagtt
ttcactctca
acttacggtt
ggcagcggtg
ctgttggaga
gccagcggat
tgeectggagt
gtgaagggce
aacagcctge

tactectgett

taaattggta
gtttgcaaag
tcaccatcag
acaacctgcce
aatcttctga
cgtcagtett
aggtcacatg
acgtggacgg
gcacgtaccg
aatacaagtg
aagccaaagg
tgaccaagaa
ccgtggagtg
tggacteccga
agcaggggaa
agaagagcct
gaggtggggg
ctgtaggaga
attggtatca
tgcaaagtgg
ccatcagcag
acctgcacac
ggggtgggte
gcgggggagyg
tcacctttag
gggtctcage
ggttcaccat
gtgccgagga

ggatggacta

tcagcagaaa
tggggtccca
cagtctgcaa
cacttttgge
caaaactcac

cctettecee

cgtggtggtg
cgtggaggtg
tgtggtcage
cgeggtetece
gcagccccga
ccaggtcage
ggagagcaat
cggetectte
cgtettetea
ctecectgtet
atcceccttea
cecgegteace
gcagaaacca
ggtcccatca
tectgecaacct
ttttggetge
tggaggcggt
cttggtacag
cagctatgece
tattagtggt
cteceecgtgac
cacggctgta

ttggggccag

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2304
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<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - anti-5T4 x anti-4-1BB polypeptide construct

<400> 156
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro

1 5 10 15

Asp Thr Thr Gly Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val
20 25 30

Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr
35 40 45

Phe Ser Tyr Gly Ser Met Tyr Trp Val Arg Gln Ala Pro Gly Lys Gly
50 55 60

Leu Glu Trp Val Ser Ser Ile Ser Ser Gly Ser Gly Ser Thr Tyr Tyr
65 70 75 80

Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys
85 90 95

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

Val Tyr Tyr Cys Ala Arg Ser Ser Tyr Tyr Gly Ser Tyr Tyr Ser Ile
115 120 125

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Gly Gly Gly
130 135 140

Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly
145 150 155 160

Ser Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val
165 170 175

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser Ser
180 185 190

Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu
195 200 205

Tle Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser
210 215 220



Gly

225

Pro

Pro

Pro

Glu

Asp

305

Asp

Gly

Asn

Trp

Pro

385

Glu

Asn

Ile

Thr

Lys
465

Ser

Glu

Thr

Lys

Ala

290

Thr

Val

Val

Ser

Leu

370

Ala

Pro

Gln

Ala

Thr

450

Leu

Gly

Asp

Phe

Ser

275

Ala

Leu

Ser

Glu

Thr

355

Asn

Pro

Gln

Val

Val

435

Pro

Thr

Ser

Phe

Gly

260

Ser

Gly

Met

His

Val

340

Tyr

Gly

Ile

Val

Ser

420

Glu

Pro

Val

Gly

Ala

245

Gln

Asp

Ala

Ile

Glu

325

His

Arg

Lys

Glu

Tyr

405

Leu

Trp

Val

Asp

Thr

230

Thr

Gly

Lys

Pro

Ser

310

Asp

Asn

Val

Glu

Lys

390

Thr

Thr

Glu

Leu

Lys
470

Asp

Tyr

Thr

Thr

Ser

295

Arg

Pro

Ala

Val

Tyr

375

Thr

Leu

Cys

Ser

Asp

455

Ser

Page

Phe Thr

Tyr Cys

Lys Leu
265

His Thr
280

Val Phe

Thr Pro

Glu Val

Lys Thr
345

Ser Val
360

Lys Cys

Ile Ser

Pro Pro

Leu Val

425

Asn Gly
440

Ser Asp

Arg Trp

107

Leu

Gln

250

Glu

Cys

Leu

Glu

Lys

330

Lys

Leu

Ala

Lys

Ser

410

Lys

Gln

Gly

Gln

of 140

Thr

235

Gln

Ile

Pro

Phe

Val

315

Phe

Pro

Thr

Val

Ala

395

Arg

Gly

Pro

Ser

Gln
475

Ile

Tyr

Lys

Pro

Pro

300

Thr

Asn

Arg

Val

Ser

380

Lys

Asp

Phe

Glu

Phe

460

Gly

Ser

Tyr

Ser

Cys

285

Pro

Cys

Trp

Glu

Leu

365

Asn

Gly

Glu

Tyr

Asn

445

Phe

Asn

Ser

Asp

Ser

270

Pro

Lys

Val

Tyr

Glu

350

His

Lys

Gln

Leu

Pro

430

Asn

Leu

Val

Leu

Asn

255

Ser

Ala

Pro

Val

Val

335

Gln

Gln

Ala

Pro

Thr

415

Ser

Tyr

Tyr

Phe

Gln

240

Leu

Glu

Pro

Lys

Val

320

Asp

Tyr

Asp

Leu

Arg

400

Lys

Asp

Lys

Ser

Ser
480



Cys

Leu

Ser

Ser

Ala

545

Gly

Gly

Leu

Gln

Glu

625

Gly

Gly

Gly

Gly

Thr

705

Asn

Ser

Ser

Gly

Ser

530

Ser

Lys

Val

Thr

Gln

610

Ile

Ser

Leu

Phe

Lys

690

Tyr

Ser

Val

Leu

Gly

515

Leu

Gln

Ala

Pro

Ile

595

Thr

Lys

Gly

Val

Thr

675

Cys

Tyr

Lys

Met

Ser

500

Gly

Ser

Ser

Pro

Ser

580

Ser

Tyr

Gly

Gly

Gln

660

Phe

Leu

Ala

Asn

His

485

Pro

Gly

Ala

Ile

Lys

565

Arg

Ser

Gly

Gly

Gly

645

Pro

Ser

Glu

Asp

Thr

Glu

Gly

Ser

Ser

Ser

550

Leu

Phe

Leu

Tyr

Gly

630

Gly

Gly

Ser

Trp

Ser

710

Leu

Ala

Ser

Pro

Val

535

Ser

Leu

Ser

Gln

Leu

615

Gly

Ser

Gly

Tyr

Val

695

Val

Tyr

Leu

Gly

Ser

520

Gly

Tyr

Ile

Gly

Pro

600

His

Ser

Glu

Ser

Ala

680

Ser

Lys

Leu

Page 108

His

Gly

505

Asp

Asp

Leu

Tyr

Ser

585

Glu

Thr

Gly

Val

Leu

665

Met

Ala

Gly

Gln

Asn

490

Gly

Ile

Arg

Asn

Ala

570

Gly

Asp

Phe

Gly

Gln

650

Arg

Ser

Ile

Arg

Met

of 140

His

Gly

Gln

Val

Trp

555

Ala

Ser

Phe

Gly

Gly

635

Leu

Leu

Trp

Ser

Phe

715

Asn

Tyr

Ser

Met

Thr

540

Tyr

Ser

Gly

Ala

Cys

620

Gly

Leu

Ser

Val

Gly

700

Thr

Ser

Thr

Gly

Thr

525

Ile

Gln

Ser

Thr

Thr

605

Gly

Ser

Glu

Cys

Arg

685

Ser

Ile

Leu

Gln

Gly

510

Gln

Thr

Gln

Leu

Asp

590

Tyr

Thr

Gly

Ser

Ala

670

Gln

Gly

Ser

Arg

Lys

495

Gly

Ser

Cys

Lys

Gln

575

Phe

Tyr

Lys

Gly

Gly

655

Ala

Ala

Gly

Arg

Ala

Ser

Gly

Pro

Arg

Pro

560

Ser

Thr

Cys

Leu

Gly

640

Gly

Ser

Pro

Ser

Asp

720

Glu
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725 730 735

Asp Thr Ala Val Tyr Tyr Cys Ala Arg Tyr Tyr Gly Gly Tyr Tyr Ser
740 745 750

Ala Trp Met Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

755 760 765
<210> 157
<211> 699

<212> DNA
<213> Artificial Sequence

<220>
<223> Made in Lab - antibody fragment

<400> 157

tcgagtgage ccaaatctte tgacaaaact cacacatgecce caccgtgecce agcacctgaa
gcegegggtg caccegtcagt cttectette ceccccaaaac ccaaggacac cctcecatgate
tecececggacee ctgaggtcac atgegtggtg gtggacgtga geccacgaaga ccctgaggte
aagttcaact ggtacgtgga cggegtggag gtgcataatg ccaagacaaa gcecgegggag

gagcagtaca acagcacgta ccgtgtggte agegtcectca cegtectgea ccaggactgg

ctgaatggca aggaatacaa gtgegeggte tccaacaaag cecctecccage cceccatcgag
aaaaccatct ccaaagccaa agggcagccce cgagaaccac aggtgtacac cctgecccca
tecececgggatg agetgaccaa gaaccaggte agectgaccet gectggtcaa aggettcetat
ccaagcgaca tcgecegtgga gtgggagage aatgggcage cggagaacaa ctacaagacce
acgecctecececg tgetggacte cgacggetee ttettectet acagecaaget cacecgtggac

aagagcaggt ggcagcaggg gaacgtctte tcatgecteceg tgatgecatga ggetcectgeac

aaccactaca cgcagaagag cctctcececectg teteegggt

<210> 158
<211> 233
<212> PRT
<213> Artificial Sequence

<220>
<223> Made in Lab - antibody fragment

<400> 158
Ser Ser Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys

1 5 10 15

Pro Ala Pro Glu Ala Ala Gly Ala Pro Ser Val Phe Leu Phe Pro Pro
20 25 30

60

120

180

240

300

360

420

480

540

600

660

699
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Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
35 40 45

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
50 55 60

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
85 90 95

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Ala Val Ser Asn
100 105 110

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
115 120 125

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
130 135 140

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
145 150 155 160

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
165 170 175

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
180 185 190

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
195 200 205

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
210 215 220

Gln Lys Ser Leu Ser Leu Ser Pro Gly

225 230
<210> 159
<211> 693

<212> DNA
<213> Artificial Sequence

<220>
<223> Made in Lab - antibody fragment

<400> 159
gagcccaaat cttctgacaa aactcacaca tgcccaccgt gecccagcace tgaagecgeg 60
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acaccctcat
aagaccctga
caaagccgceg
tgcaccagga
cagcccccat
acaccctgcece
tcaaaggcett
acaactacaa
agctcacecgt

atgaggctct

Pro Pro Cys

gatctecececgg

ggtcaagtte
ggaggagcag
ctggctgaat
cgagaaaacc
cccatceecgg
ctatccaage
gaccacgcct
ggacaagagc

gcacaaccac

Pro Ala

15

ggtgcacecgt cagtcttceet ctteccccca aaacccaagg

acccctgagg tcacatgegt ggtggtggac gtgagccacg

aactggtacg tggacggcgt ggaggtgcat aatgccaaga

tacaacagca cgtaccgtgt ggtcagegte ctcaccgtcece

ggcaaggaat acaagtgcgce ggtctccaac aaagccctcee

atctccaaag ccaaagggca gccccgagaa ccacaggtgt

gatgagctga ccaagaacca ggtcagcecctg acctgectgg

gacatcgececg tggagtggga gagcaatggg cagccggaga

cecegtgetgg actecgacgg ctecttette ctetacagea

aggtggcage aggggaacgt cttctcatge tecegtgatge

tacacgcaga agagcctcte cctgtetecg ggt

<210> 160

<211> 231

<212> PRT

<213> Artificial Sequence

<220>

<223> Made in Lab - antibody fragment

<400> 160

Glu Pro Lys Ser Ser Asp Lys Thr His Thr Cys

1 5 10

Pro Glu Ala Ala Gly Ala Pro Ser Val Phe Leu

20 25
Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
35 40
Val Asp Val Ser His Glu Asp Pro Glu Val Lys
50 55

Asp Gly Val Glu Val His Asn Ala Lys Thr Lys

65 70 75

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu
85 920

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Ala

100 105
Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
115 120

Phe

Val

Phe

60

Pro

Thr

Val

Ala

Pro

Thr

45

Asn

Arg

Val

Ser

Lys
125

Pro

30

Cys

Trp

Glu

Leu

Asn

110

Gly

Lys

Val

Tyr

Glu

His

95

Lys

Gln

Pro

Val

Val

Gln

80

Gln

Ala

Pro

120

180

240

300

360

420

480

540

600

660

693
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Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
130 135 140
Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
145 150 155 160
Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
165 170 175
Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
180 185 190
Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
195 200 205
Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
210 215 220
Ser Leu Ser Leu Ser Pro Gly
225 230
<210> 161
<211> 768
<212> DNA
<213> Homo sapiens
<400> 161
atgggaaaca gctgttacaa catagtagece actectgttge tggtecctcaa ctttgagagg
acaagatcat tgcaggatcc ttgtagtaac tgecccagetg gtacattetg tgataataac
aggaatcaga tttgcagtce ctgtecctcecca aatagtttet ccagegecagg tggacaaagg
acctgtgaca tatgcaggca gtgtaaaggt gttttcagga ccaggaagga gtgttecctcece
accagcaatg cagagtgtga ctgcactcca gggtttcact gectggggge aggatgecage
atgtgtgaac aggattgtaa acaaggtcaa gaactgacaa aaaaaggttg taaagactgt
tgetttggga catttaacga tcagaaacgt ggcatctgte gaccectggac aaactgttet
ttggatggaa agtctgtget tgtgaatggg acgaaggaga gggacgtggt ctgtggacca
tectecageecg acctetetee gggagecatece tetgtgacee cgectgecce tgegagagag
ccaggacact ctccgcagat catctecctte tttettgege tgacgtegac tgegttgete
ttectgetgt tettectcac getecegttte tetgttgtta aacggggcag aaagaaacte
ctgtatatat tcaaacaacc atttatgaga ccagtacaaa ctactcaaga ggaagatggce
tgtagetgee gattteccaga agaagaagaa ggaggatgtg aactgtga

60

120

180

240

300

360

420

480

540

600

660

720

768



<210> 162
<211> 255
<212> PRT
<213> Homo
<400> 162

Met Gly Asn

1

Asn

Ala

Pro

Cys

65

Thr

Ala

Thr

Lys

Ser

145

Ser

Pro

Ala

Arg

Phe

Gly

Pro

50

Arg

Ser

Gly

Lys

Arg

130

Val

Pro

Ala

Leu

Phe
210

Glu

Thr

35

Asn

Gln

Asn

Cys

Lys

115

Gly

Leu

Ala

Arg

Thr

195

Ser

sapiens

Ser

Arg

20

Phe

Ser

Cys

Ala

Ser

100

Gly

Ile

Val

Asp

Glu

180

Ser

Val

Cys

Thr

Cys

Phe

Lys

Glu

85

Met

Cys

Cys

Asn

Leu

165

Pro

Thr

Val

Tyr

Arg

Asp

Ser

Gly

70

Cys

Cys

Lys

Arg

Gly

150

Ser

Gly

Ala

Lys

Asn

Ser

Asn

Ser

55

Val

Asp

Glu

Asp

Pro

135

Thr

Pro

His

Leu

Arg
215

Ile

Leu

Asn

40

Ala

Phe

Cys

Gln

Cys

120

Trp

Lys

Gly

Ser

Leu

200

Gly
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Val

Gln

25

Arg

Gly

Arg

Thr

Asp

105

Cys

Thr

Glu

Ala

Pro

185

Phe

Arg

Ala

10

Asp

Asn

Gly

Thr

Pro

90

Cys

Phe

Asn

Arg

Ser

170

Gln

Leu

Lys

Thr

Pro

Gln

Gln

Arg

75

Gly

Lys

Gly

Cys

Asp

155

Ser

Ile

Leu

Lys

Leu

Cys

Ile

Arg

60

Lys

Phe

Gln

Thr

Ser

140

Val

Val

Ile

Phe

Leu
220

Leu

Ser

Cys

45

Thr

Glu

His

Gly

Phe

125

Leu

Val

Thr

Ser

Phe

205

Leu

Leu

Asn

30

Ser

Cys

Cys

Cys

Gln

110

Asn

Asp

Cys

Pro

Phe

190

Leu

Tyr

Val

15

Cys

Pro

Asp

Ser

Leu

95

Glu

Asp

Gly

Gly

Pro

175

Phe

Thr

Ile

Leu

Pro

Cys

Ile

Ser

80

Gly

Leu

Gln

Lys

Pro

160

Ala

Leu

Leu

Phe
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Lys Gln Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly
230

225

235

240

Cys Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu

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

163
1263
DNA
Homo

<400> 163
atgecctgggg

ctagecgetgg
ttectectect
cagtgcecceceg
aatctgaccg
aaccagctgg
gcecgegetcea
ctgeccagece
gectttetegg
aaccacatcg
gcggecctge
cactteccttt
ttaagtaata
gaaagcctce
ttgcaaggte
cacatggcag
ctcacctgtg
gacctggact
attgttttag
ataaaaaagt
tacagatatg
tga

<210>
<211>

<212>
<213>

le64
420
PRT

245

sapiens

ggtgctcececeg
tactectggg
cggegecgtt
cgetgtgega
aggtgecccac
cegtgetece
acctcagecgg
tgegecaget
gcagcaatge
tgececececectga
tggcgggecg
acctgecegeg
attegetggt
acctggagga
taccccacat
acatggtgac
catatccgga
gtgacccgat
ccctgatagg
ggatgcataa

aaatcaatge

Homo sapiens

gggcececgec
ctgggtctece
cctggettece
gtgctececgag
ggacctgeccece
tgececggegee
cagccgectg
cgacctcage
cagcgteteg
agatgagcgg
tgcactgcecag
ggatgtgctg
gagcctgace
caatgececcte
tagggtttte
ctggctcaag
aaaaatgagg
tecttecceca
cgctatttte
catcagagat

ggaccccaga

250

gccggggacg
tegtettete
gcegtgteeg
gcagcgcgcea
gcctacgtge
ttegeecgee
gacgaggtge
cacaacccac
gcccceccagte
cagaaccgga
gggctcegece
gcccaactge
tacgtgtect
aaggtcctte
ctggacaaca
gaaacagagg
aatcgggtcce
tecectgeaaa
ctecetggttt

gcctgecaggg

ttaacgaacc

ggcgtctgeg
ccacctecte
cccagececece
cagtcaagtg
gcaacctctt
ggecegecget
gcgcgggege
tggeccgacct
ceccttgtgga
gcttcgaggg
gcttggaget
ccagcctcag
tececgecaacct
acaatggcac
atcecctgggt
tagtgcaggg
tecttggaact
cctettatgt
tgtatttgaa
atcacatgga

tcagttctaa

255

gctggegega
ggcatcctcee
gctgecggac
cgttaaccge
ccttacecgge
ggcggagcetg
cttegagecat
cagtcecctte
actgatcctg
catggtggtg
ggccagcaac
gcacctggac
gacacatcta
cctggetgag
ctgegactge
caaagaccgg
caacagtgcect
cttectgggt
ccgcaagggg
agggtatcat

cteggatgte

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1263



<400>

164

Met Pro Gly

1

Arg

Ser

Ala

Leu

65

Asn

Phe

Arg

Arg

Arg

145

Ala

Glu

Arg

Leu

Leu
225

Leu

Pro

Ser

50

Cys

Leu

Leu

Arg

Leu

130

Gln

Phe

Leu

Ser

Gln

210

Pro

Ala

Thr

35

Ala

Glu

Thr

Thr

Pro

115

Asp

Leu

Ser

Ile

Phe

195

Gly

Arg

Gly

Arg

20

Ser

Val

Cys

Glu

Gly

100

Pro

Glu

Asp

Gly

Leu

180

Glu

Leu

Asp

Cys

Leu

Ser

Ser

Ser

Val

85

Asn

Leu

Val

Leu

Ser

165

Asn

Gly

Arg

Val

Ser

Ala

Ala

Ala

Glu

70

Pro

Gln

Ala

Arg

Ser

150

Asn

His

Met

Arg

Leu
230

Arg

Leu

Ser

Gln

55

Ala

Thr

Leu

Glu

Ala

135

His

Ala

Ile

Val

Leu

215

Ala

Gly

Val

Ser

40

Pro

Ala

Asp

Ala

Leu

120

Gly

Asn

Ser

Val

Val

200

Glu

Gln

Page 115 of 140

Pro

Leu

25

Phe

Pro

Arg

Leu

Val

105

Ala

Ala

Pro

Val

Pro

185

Ala

Leu

Leu

Ala

10

Leu

Ser

Leu

Thr

Pro

90

Leu

Ala

Phe

Leu

Ser

170

Pro

Ala

Ala

Pro

Ala

Gly

Ser

Pro

Val

75

Ala

Pro

Leu

Glu

Ala

155

Ala

Glu

Leu

Ser

Ser
235

Gly

Trp

Ser

Asp

Lys

Tyr

Ala

Asn

His

140

Asp

Pro

Asp

Leu

Asn

220

Leu

Asp

Val

Ala

45

Gln

Cys

Val

Gly

Leu

125

Leu

Leu

Ser

Glu

Ala

205

His

Arg

Gly

Ser

30

Pro

Cys

Val

Arg

Ala

110

Ser

Pro

Ser

Pro

Arg

190

Gly

Phe

His

Arg

15

Ser

Phe

Pro

Asn

Asn

95

Phe

Gly

Ser

Pro

Leu

175

Gln

Arg

Leu

Leu

Leu

Ser

Leu

Ala

Arg

80

Leu

Ala

Ser

Leu

Phe

160

Val

Asn

Ala

Tyr

Asp
240



Leu Ser Asn

Leu Thr His

Leu His Asn
275

Val Phe Leu
290

Met Val Thr
305

Leu Thr Cys

Leu Asn Ser

Gln Thr Ser
355

Ile Phe Leu
370

Met His Asn
385

Tyr Arg Tyr

Asn Ser Asp

<210> 165
<211> 558
<212> DNA
<213> Homo
<400> 165
atgggaaaca
acaagatcat
aggaatcaga
acctgtgaca

accagcaatg

Asn

Leu

260

Gly

Asp

Trp

Ala

Ala

340

Tyr

Leu

Ile

Glu

Val
420

Ser

245

Glu

Thr

Asn

Leu

Tyr

325

Asp

Val

Val

Arg

Ile
405

sapiens

Page 116 of 140

Leu Val Ser Leu Thr Tyr
250

Ser Leu His Leu Glu Asp
265

Leu Ala Glu Leu Gln Gly
280

Asn Pro Trp Val Cys Asp
295

Lys Glu Thr Glu Val Val
310 315

Pro Glu Lys Met Arg Asn
330

Leu Asp Cys Asp Pro Ile
345

Phe Leu Gly Ile Val Leu
360

Leu Tyr Leu Asn Arg Lys
375

Asp Ala Cys Arg Asp His
390 395

Asn Ala Asp Pro Arg Leu
410

gctgttacaa catagtagece actetgttge

tgcaggatce ttgtagtaac tgeccagetg

tttgecagtece ctgtecteca aatagtttet

tatgcaggca gtgtaaaggt gttttcagga

cagagtgtga ctgcactcca gggtttcact

Val Ser Phe Arg Asn
255

Asn Ala Leu Lys Val
270

Leu Pro His Ile Arg
285

Cys His Met Ala Asp
300

Gln Gly Lys Asp Arg
320

Arg Val Leu Leu Glu
335

Leu Pro Pro Ser Leu
350

Ala Leu Ile Gly Ala
365

Gly Ile Lys Lys Trp
380

Met Glu Gly Tyr His
400

Thr Asn Leu Ser Ser
415

tggtecctcaa ctttgagagg
gtacattctg tgataataac
ccagecgcagg tggacaaagg
ccaggaagga gtgttcecctcece

gcectggggge aggatgcage

60

120

180

240

300



atgtgtgaac

tgetttggga
ttggatggaa
tectecageeg
ccaggacact
<210>
<211>

<212>
<213>

166
186
PRT
Homo
<400> 166

Met Gly Asn
1

Asn Phe Glu

Ala Thr

35

Gly

Pro Asn

50

Pro

Cys Gln

65

Arg

Thr Ser Asn

Ala Gly Cys

Thr Lys Lys

115

Lys Arg

130

Gly

Ser Val Leu

145

Ser Pro Ala

aggattgtaa
catttaacga
agtctgtget
acctctectee

ctcecgeag

sapiens

Ser Cys

Arg Thr

20

Phe Cys As

Ser Phe Se

Gl
70

Cys Lys

Ala Glu

85

Ser Met

100

Gly Cys

Ile Cys

Val Gl

15

Asn

Leu Se

165

Asp

Tyr

Arg

Cys

Cys

Lys

Arg

acaaggtcaa gaactgacaa

tcagaaacgt ggcatctgte

tgtgaatggg acgaaggaga

gggagcatce tctgtgaccece

Asn

Ser

P Asn

r Ser

55

y Val

Asp

Glu

Asp

Pro

135

y Thr
0

r Pro

Ile

Leu

Asn

40

Ala

Phe

Cys

Gln

Cys

120

Trp

Lys

Gly

Val

Gln

25

Arg

Gly

Arg

Thr

Asp

105

Cys

Thr

Glu

Ala

Ala

10

Asp

Asn

Gly

Thr

Pro

90

Cys

Phe

Asn

Arg

Ser
170

Thr

Pro

Gln

Gln

Arg

75

Gly

Lys

Gly

Cys

Asp

155

Ser

Page 117 of 140

aaaaaggttg taaagactgt
gaccctggac aaactgttcet

gggacgtggt ctgtggacca

cgectgecece tgegagagag

Val
15

Leu Leu Leu Leu

Asn Pro

30

Cys Ser Cys

Ile Cys Ser Pro

45

Cys

Arg Thr Ile

60

Cys Asp

Glu Ser

80

Lys Cys Ser

Phe Leu

95

His Cys Gly

Gln Gln

110

Gly Glu Leu

Thr Phe

125

Asn Asp Gln

Ser Leu

140

Asp Gly Lys

Val Vval Pro

160

Cys Gly

Val Thr Pro Ala

175

Pro

360

420

480

540

558



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

167
1065
DNA
Homo

<400> 167
atgecctgggg

ctagecgetgg
ttectectect
cagtgcecceceg
aatctgaccg
aaccagctgg
gcecgegetcea
ctgeccagece
gectttetegg
aaccacatcg
gcggecctge
cactteccttt
ttaagtaata
gaaagcctce
ttgcaaggte
cacatggcag
ctcacctgtg
gacctggact
<210>
<211>

<212>
<213>

168
355
PRT
Homo

<400> 168
Met Pro Gly
1

Arg Leu Ala

Ser Pro Thr

180

sapiens

ggtgctcececeg
tactectggg
cggegecgtt
cgetgtgega
aggtgecccac
cegtgetece
acctcagecgg
tgegecaget
gcagcaatge
tgececececectga
tggcgggecg
acctgecegeg
attegetggt
acctggagga
taccccacat

acatggtgac

catatccgga

gtgacccgat

sapiens

Gly Cys

Arg Leu

20

Ser Ser

Page 118 of 140
Pro Ala Arg Glu Pro Gly His Ser Pro Gln

gggcececgec
ctgggtctece
cctggettece
gtgctececgag
ggacctgeccece
tgececggegee
cagccgectg
cgacctcage
cagcgteteg
agatgagcgg
tgcactgcecag
ggatgtgctg
gagcctgace
caatgececcte
tagggtttte
ctggctcaag
aaaaatgagg

tettececceca

185

gccggggacg
tegtettete
gcegtgteeg
gcagcgcgcea
gcctacgtge
ttegecegee
gacgaggtge
cacaacccac
gcccceccagte
cagaaccgga
gggctcegece
gcccaactge
tacgtgtect
aaggtcctte
ctggacaaca
gaaacagagg

aatcgggtcce

tecectgeaaa

10

25

ggcgtctgeg
ccacctecte
cccagececece
cagtcaagtg
gcaacctctt
ggccgecgcet
gcgcgggege
tggeccgacct
ceccttgtgga
gcttcgaggg
gcttggaget
ccagcctcag
tececgecaacct
acaatggcac
atcecctgggt
tagtgcaggg
tettggaact

cctet

30

gctggegega
ggcatcctcee
gctgecggac
cgttaaccge
ccttacecgge
ggcggagcetg
cttegagecat
cagtcecctte
actgatcctg
catggtggtg
ggccagcaac
gcacctggac
gacacatcta
cctggetgag
ctgegactge
caaagaccgg

caacagtgcect

Ser Arg Gly Pro Ala Ala Gly Asp Gly Arg Leu

15

Ala Leu Val Leu Leu Gly Trp Val Ser Ser Ser

Ala Ser Ser Phe Ser Ser Ser Ala Pro Phe Leu

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1065



Ala

Leu

65

Asn

Phe

Arg

Arg

Arg

145

Ala

Glu

Arg

Leu

Leu

225

Leu

Leu

Leu

Ser

50

Cys

Leu

Leu

Arg

Leu

130

Gln

Phe

Leu

Ser

Gln

210

Pro

Ser

Thr

His

35

Ala

Glu

Thr

Thr

Pro

115

Asp

Leu

Ser

Ile

Phe

195

Gly

Arg

Asn

His

Asn
275

Val

Cys

Glu

Gly

100

Pro

Glu

Asp

Gly

Leu

180

Glu

Leu

Asp

Asn

Leu

260

Gly

Ser

Ser

Val

85

Asn

Leu

Val

Leu

Ser

165

Asn

Gly

Arg

Val

Ser

245

Glu

Thr

Ala

Glu

70

Pro

Gln

Ala

Arg

Ser

150

Asn

His

Met

Arg

Leu

230

Leu

Ser

Leu

Gln

55

Ala

Thr

Leu

Glu

Ala

135

His

Ala

Ile

Val

Leu

215

Ala

Val

Leu

Ala

40

Pro

Ala

Asp

Ala

Leu

120

Gly

Asn

Ser

Val

Val

200

Glu

Gln

Ser

His

Glu
280

Page

Pro

Arg

Leu

Val

105

Ala

Ala

Pro

Val

Pro

185

Ala

Leu

Leu

Leu

Leu

265

Leu

119

Leu

Thr

Pro

90

Leu

Ala

Phe

Leu

Ser

170

Pro

Ala

Ala

Pro

Thr

250

Glu

Gln

of 140

Pro

Val

75

Ala

Pro

Leu

Glu

Ala

155

Ala

Glu

Leu

Ser

Ser

235

Tyr

Asp

Gly

Asp

60

Lys

Tyr

Ala

Asn

His

140

Asp

Pro

Asp

Leu

Asn

220

Leu

Val

Asn

Leu

45

Gln

Cys

Val

Gly

Leu

125

Leu

Leu

Ser

Glu

Ala

205

His

Arg

Ser

Ala

Pro
285

Cys

Val

Arg

Ala

110

Ser

Pro

Ser

Pro

Arg

190

Gly

Phe

His

Phe

Leu

270

His

Pro

Asn

Asn

95

Phe

Gly

Ser

Pro

Leu

175

Gln

Arg

Leu

Leu

Arg

255

Lys

Ile

Ala

Arg

80

Leu

Ala

Ser

Leu

Phe

160

Val

Asn

Ala

Tyr

Asp

240

Asn

Val

Arg



Val Phe

290

Leu

Met
305

Val Thr

Leu Thr Cys

Leu Asn Ser

Gln Thr Ser

355

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

169
744
DNA

<220>
<223>

<400> 169
gacatccaga

atcacttgcece
gggaaagcce
cgtttcagtg
gaagattttg
gggaccaagc
ggcagtggcg
cctggggggt
atgagctggg
agtggtggta
aattccaaga
tattattgtg
ggaaccctgg
<210>
<211>

<212>
<213>

170
248
PRT

<220>
<223>

Asp Asn

Trp Leu

Asn

Lys

Page 120

Pro
295

Glu

310

Ala Tyr
325

Ala Asp
340

tgacccagte
gggcaagtca
ctaagctcect
gcagtggaag
caacttatta
tggagatcaa
gcggaggete
cecctgegect
teegecagge
gcacatacta
acacgctgta
cgegetacta

tcacegtete

Pro

Leu

Glu

Asp

ARTIFICIAL SEQUENCE

Made in Lab - Synthesized

tececatectcee
gagcattage
gatctatgcet
cgggacagat
ctgtcaacag
aggcggtgga
tgaggtgcag
ctecetgtgea
teccagggaag
tgcagactce
tectgecaaatg

cggtggttac

ctca

ARTIFICIAL SEQUENCE

Trp Val Cys

Thr Glu Val

Lys Met Arg

Cys Asp Pro

Asp

Val
315

330

Ile
345

of 140

Cys
300

Gln

Leu

scFv sequence

ctgagecgecat
agctatttaa
gcatccagtt
ttcactctca
acttacggtt
ggcagcggtg
ctgttggaga
gccagcggat
gggctggagt
gtgaagggce
aacagcctge

tactectgett

ctgtaggaga
attggtatca
tgcaaagtgg
ccatcagcag
acctgcacac
ggggtgggte
gcgggggagyg
tcacctttag
gggtctcage
ggttcaccat
gtgccgagga

ggatggacta

Made in Lab - Synthesized scFv sequence

His Met

Gly Lys

Pro Pro
350

Ala Asp

Asp Arg
320

Asn Arg Val Leu Leu Glu

335

Ser Leu

cecgegteace
gcagaaacca
ggtcccatca
tectgecaacct
ttttggecag
tggaggcggt
cttggtacag
cagctatgece
tattagtggt
cteceecgtgac
cacggctgta

ttggggeccag

60

120

180

240

300

360

420

480

540

600

660

720

744



Page 121

<400> 170
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser
1 5 10

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
20 25

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys
35 40

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val
50 55

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
85 90

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile
100 105

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120

Val Gln Leu Leu Glu Ser Gly Gly Gly Leu
130 135

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
145 150

Met Ser Trp Val Arg Gln Ala Pro Gly Lys
165 170

Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr
180 185

Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
195 200

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
210 215

Arg Tyr Tyr Gly Gly Tyr Tyr Ser Ala Trp
225 230

of 140

Leu

Gln

Ala

Pro

Ile

75

Thr

Lys

Gly

Val

Thr

155

Gly

Tyr

Lys

Ala

Met
235

Ser

Ser

Pro

Ser

60

Ser

Tyr

Gly

Gly

Gln

140

Phe

Leu

Ala

Asn

Val

220

Asp

Ala

Ile

Lys

45

Arg

Ser

Gly

Gly

Gly

125

Pro

Ser

Glu

Asp

Thr

205

Tyr

Tyr

Ser

Ser

30

Leu

Phe

Leu

Tyr

Gly

110

Gly

Gly

Ser

Trp

Ser

190

Leu

Tyr

Trp

Val

15

Ser

Leu

Ser

Gln

Leu

95

Gly

Ser

Gly

Tyr

Val

175

Val

Tyr

Cys

Gly

Gly

Tyr

Ile

Gly

Pro

80

His

Ser

Glu

Ser

Ala

160

Ser

Lys

Leu

Ala

Gln
240



Page 122 of 140

Gly Thr Leu Val Thr Val Ser Ser

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

171
DNA
<220>
<223>

<400> 171
atggaagcac

gaggtgcage
teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
tactacggtt
tcaggtggag
agcgacatcce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
caggggacca
cecgtgeccag
aaggacaccce
cacgaagacc
aagacaaagc
gtecctgcecace
ctececcagece
gtgtacaccce

ctggtcaaag

gagaacaact
agcaagctca

atgcatgagg

2298

245

cagcgcaget
tgttggagag
ccagcggatt
ggctggagtg
tgaagggceg
acagcctgeg
cttactacte
gtggcteccgg
agatgaccca
gccgggcaag
cccctaaget
gtggcagtgg
ttgcaactta
agctggagat
cacctgaage
tecatgatcte
ctgaggtcaa
cgcgggagga
aggactggcect
ccatcgagaa
tgecececcecate
gcttcectatee
acaagaccac

cegtggacaa

ctectgecacaa

Artificial Sequence

tectettecte
cgggggagge
caccttttet
ggtctecatct
gttcaccatce
tgececgaggac
tattgactat
gggtggaggt
gtctceccatcece
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa
caaagagcce
cgcgggtgea
ccggaccect
gttcaactgg
gcagtacaac
gaatggcaag
aaccatctce
ccgggatgag
aagcgacatc
gcctecegtg
gagcaggtgg

ccactacacg

ctgectactet
ttggtacage
cacggttcta
atttettcetg
tececcatgaca
acggctgtat
tggggccagg
tccggaggag
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte
cagtactacg
aaatcttctg
cecgtecagtet
gaggtcacat
tacgtggacg
agcacgtacc
gaatacaagt
aaagccaaag
ctgaccaaga
gccgtggagt
ctggactcecg

cagcagggga

cagaagagcce

ggctcecccaga

ctggggggte
tgtactgggt

gttetggtte

attccaagaa
attattgtge
gaaccctggt
gcggatcagg
catctgtagg
taaattggta
gtttgcaaag
tcaccatcag
acaacctgcce
acaaaactca

teectettece

gegtggtggt
gcgtggaggt
gtgtggtcag
gecgeggtete
ggcagcceceg
accaggtcag
gggagagcaa
acggcteccett
acgtcttete

tecteectgte

Made in Lab - anti-5T4 x anti-4-1BB polynucleotide construct

taccaccggt
cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet
caccgtctcece
tggaggcgga
agaccgecgte
tcagcagaaa
tggggtccca
cagtctacaa
cacttttgge
cacatgccca
cccaaaacce
ggacgtgage
gcataatgce
cgtectecace
caacaaagcce
agaaccacag
cctgacctge
tgggecagecg
cttectctac
atgctcegtg

teegggttee

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



ggaggtggcg
ctgetggagt
gccteegget
ggcctggagt
gtcaagggca
aatagcctca
tactecegect
ggcggctccg
cagatgacac
tgcagggceca
gctcccaage
teeggeteeg
tecegetaccet
aagctggaga
<210>
<211>

<212>
<213>

172
766
PRT

<220>
<223> Made

<400> 172

Met Glu
1

Ala

Asp Thr Thr

Gln Pro Gly

35

Phe Ser His

50

Leu Glu

65

Trp

Ala Asp Ser

gttcgggagg
ccggaggagg
tcacattcag
gggtgtecge
ggttcaccat
gggctgaaga
ggatggacta
gaggcggtgg
agtcccctag
gccagtccat
tgetgatcecta
gaagcggaac
actactgcca

tcaagcge

Page 123 of 140

tggcgggtca
actggtgcag
cagctatget
tatectecegge
cagcecgggac
caccgcetgtg

ctggggacag

cteceggagga
ctecectgtee
cteccagette
cgeegettee
agacttcacc

gcagacctat

Artificial Sequence

in Lab - anti-5T4 x

Pro Ala

Gly Glu

20

Gly Ser

Gly Ser

Val Ser

Val Lys

85

Gln

Val

Leu

Met

Leu Leu

Gln

Leu

Leu
40

Arg

Tyr Trp

Phe

Leu

25

Ser

Val

ggaggtgggg
cctggeggaa
atgagctggg
agcggcggaa
aacagcaaga
tactactgeg
ggcacactgg
ggcggaagceg
gccagegtgg
ttaaactggt
agcctccaga
ctgaccatca

ggctacctge

Leu Leu

10

Glu Ser

Cys Ala

Arg Gln

gatcceccette
gcctgagget
tgaggcaage
gcacctacta
acaccctgta
ccaggtacta
tgacegtgte
gaggaggagg
gagatcgggt
accagcagaa
gceggegtgee
gctcecctgea

acaccttecgg

Leu Leu Trp

Gly Gly Gly

30

Ala Ser

45

Gly

Ala
60

Pro Gly

agaagtgcag
gagctgeget
ccctggaaag
cgctgactcece
cctgcagatg
tggecggetac
cagcggegga
ctcegatatt
gaccatcacc
gcctggaaag
tagcaggtte
gceccgaggac

ccagggcaca

anti-4-1BB polypeptide construct

Leu Pro

15

Leu Val

Phe

Thr

Lys Gly

Ser
70

Gly

Ile Ser Ser Thr

75

Ser Ser Gly Gly Tyr Tyr

80

Phe Thr Ile

90

Ser
95

Arg Ser His Asp Asn Lys

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2298



Asn

Val

Asp

Gly

145

Ser

Gly

Tyr

Ile

Gly

225

Pro

Pro

Ser

Gly

Met

305

His

Val

Thr

Tyr

Tyr

130

Ser

Asp

Asp

Leu

Tyr

210

Ser

Glu

Thr

Asp

Ala

290

Ile

Glu

His

Leu

Tyr

115

Trp

Gly

Ile

Arg

Asn

195

Ala

Gly

Asp

Phe

Lys

275

Pro

Ser

Asp

Asn

Tyr

100

Cys

Gly

Gly

Gln

Val

180

Trp

Ala

Ser

Phe

Gly

260

Thr

Ser

Arg

Pro

Ala
340

Leu

Ala

Gln

Gly

Met

165

Thr

Tyr

Ser

Gly

Ala

245

Gln

His

Val

Thr

Glu

325

Lys

Gln

Arg

Gly

Gly

150

Thr

Ile

Gln

Ser

Thr

230

Thr

Gly

Thr

Phe

Pro

310

Val

Thr

Met

Ser

Thr

135

Ser

Gln

Thr

Gln

Leu

215

Asp

Tyr

Thr

Cys

Leu

295

Glu

Lys

Lys

Page

Asn Ser
105

Ser Tyr
120

Leu Val

Gly Gly

Ser Pro

Cys Arg

185

Lys Pro
200

Gln Ser

Phe Thr

Tyr Cys

Lys Leu

265

Pro Pro

280

Phe Pro

Val Thr

Phe Asn

Pro Arg
345

124

Leu

Tyr

Thr

Gly

Ser

170

Ala

Gly

Gly

Leu

Gln

250

Glu

Cys

Pro

Cys

Trp

330

Glu

of 140

Arg

Gly

Val

Gly

155

Ser

Ser

Lys

Val

Thr

235

Gln

Ile

Pro

Lys

Val

315

Tyr

Glu

Ala

Ser

Ser

140

Ser

Leu

Gln

Ala

Pro

220

Ile

Tyr

Lys

Ala

Pro

300

Val

Val

Gln

Glu

Tyr

125

Ser

Gly

Ser

Ser

Pro

205

Ser

Ser

Tyr

Glu

Pro

285

Lys

Val

Asp

Tyr

Asp

110

Tyr

Gly

Gly

Ala

Ile

190

Lys

Arg

Ser

Asp

Pro

270

Glu

Asp

Asp

Gly

Asn
350

Thr

Ser

Gly

Gly

Ser

175

Ser

Leu

Phe

Leu

Asn

255

Lys

Ala

Thr

Val

Val

335

Ser

Ala

Ile

Gly

Gly

160

Val

Ser

Leu

Ser

Gln

240

Leu

Ser

Ala

Leu

Ser

320

Glu

Thr



Tyr

Gly

Ile

385

Val

Ser

Glu

Pro

Val

465

Met

Ser

Gly

Val

Thr

545

Gly

Tyr

Lys

Arg

Lys

370

Glu

Tyr

Leu

Trp

Val

450

Asp

His

Pro

Gly

Gln

530

Phe

Leu

Ala

Asn

Val

355

Glu

Lys

Thr

Thr

Glu

435

Leu

Lys

Glu

Gly

Ser

515

Pro

Ser

Glu

Asp

Thr
595

Val

Tyr

Thr

Leu

Cys

420

Ser

Asp

Ser

Ala

Ser

500

Pro

Gly

Ser

Trp

Ser

580

Leu

Ser

Lys

Ile

Pro

405

Leu

Asn

Ser

Arg

Leu

485

Gly

Ser

Gly

Tyr

Val

565

Val

Tyr

Val

Cys

Ser

390

Pro

Val

Gly

Asp

Trp

470

His

Gly

Glu

Ser

Ala

550

Ser

Lys

Leu

Leu

Ala

375

Lys

Ser

Lys

Gln

Gly

455

Gln

Asn

Gly

Val

Leu

535

Met

Ala

Gly

Gln

Page

Thr Val
360

Val Ser

Ala Lys

Arg Asp

Gly Phe
425

Pro Glu
440

Ser Phe

Gln Gly

His Tyr

Gly Ser
505

Gln Leu
520

Arg Leu

Ser Trp

Ile Ser

Arg Phe

585

Met Asn
600

125

Leu

Asn

Gly

Glu

410

Tyr

Asn

Phe

Asn

Thr

490

Gly

Leu

Ser

Val

Gly

570

Thr

Ser

of 140

His

Lys

Gln

395

Leu

Pro

Asn

Leu

Val

475

Gln

Gly

Glu

Cys

Arg

555

Ser

Ile

Leu

Gln

Ala

380

Pro

Thr

Ser

Tyr

Tyr

460

Phe

Lys

Gly

Ser

Ala

540

Gln

Gly

Ser

Arg

Asp

365

Leu

Arg

Lys

Asp

Lys

445

Ser

Ser

Ser

Gly

Gly

525

Ala

Ala

Gly

Arg

Ala
605

Trp

Pro

Glu

Asn

Ile

430

Thr

Lys

Cys

Leu

Ser

510

Gly

Ser

Pro

Ser

Asp

590

Glu

Leu

Ala

Pro

Gln

415

Ala

Thr

Leu

Ser

Ser

495

Gly

Gly

Gly

Gly

Thr

575

Asn

Asp

Asn

Pro

Gln

400

Val

Val

Pro

Thr

Val

480

Leu

Gly

Leu

Phe

Lys

560

Tyr

Ser

Thr



Ala Val

610

Met
625

Asp

Gly Gly

Gly Ser

Val Gly

675

Phe
690

Ser

Leu Ile

705

Ser Gly

Gln Pro

Leu His

755

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

173
2298
DNA

<220>
<223>

<400> 173
atggaagcac

gaggtgcage
teectgtgeag
ccagggaagg
gcagactccg

ctgcaaatga

Tyr

Tyr

Ser

Asp

Asp

Leu

Tyr

Ser

Glu

Thr

Tyr Cys

Trp Gly

Ala

Gln

Page

Arg
615

Tyr

Gly Thr

630

Gly Gly

645

Ile
660

Gln
Arg Val
Asn

Trp

Ala Ala

Gly

Met

Thr

Tyr

Ser

Gly Ser

Thr Gln

Ile Thr

680

Gln
695

Gln

Ser Leu

710

Ser
725

Gly

Asp Ser

740

Phe Gly

cagcgcaget
tgttggagag
ccagcggatt
ggctggagtg
tgaagggceg

acagcctgeg

Gly

Ala

Gln

Thr Asp

Thr

Tyr

Thr
760

Gly

Artificial Sequence

tectettecte
cgggggagge
caccttttet
ggtctecatct
gttcaccatce

tgececgaggac

126

Tyr Gly Gly

Val Thr

635

Leu

Gly Gly

650

Gly

Ser Pro Ser

665

Cys Arg Ala

Lys Pro Gly

Gln Ser Gly

715

Phe Thr

730

Leu

Tyr Gln

745

Cys

Lys Leu Glu

ctgectactet
ttggtacage
cacggttcta
atttettcetg
tececcatgaca

acggctgtat

of 140

Tyr
620

Tyr
Val

Ser

Gly Ser

Leu

Ser

Gln
685

Ser

Lys Ala

700

Val Pro

Thr Ile

Gln Thr

ITle Lys

765

ggctcecccaga
ctggggggte
tgtactgggt

gttetggtte
attccaagaa

attattgtge

Ser

Ser

Gly

Ser

670

Ser

Pro

Ser

Ser

Tyr
750

Ala Trp

Gly Gly

640

Gly
655

Gly
Ala Ser
Tle Ser
Leu

Lys

Phe
720

Arg

Ser Leu

735

Gly Tyr

Arg

Made in Lab - anti-5T4 x anti-4-1BB polynucleotide construct

taccaccggt
cctgegecte
ccgecagget
tacatactat
cacgctgtat

gcgetettet

60

120

180

240

300

360



tactacggtt
tcaggtggag
agcgacatcce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
caggggacca
cecgtgeccag
aaggacaccce
cacgaagacc
aagacaaagc
gtecctgcecace
ctececcagece
gtgtacaccce

ctggtcaaag

gagaacaact
agcaagctca
atgcatgagg
ggaggtggcg
ctgetggagt
gccteegget
tgeectggagt
gtcaagggca
aatagcctca
tactecegect
ggcggctccg
cagatgacac
tgcagggceca
gctcccaage
teeggeteeg

tecegetaccet

cttactacte
gtggcteccgg
agatgaccca
gccgggcaag
cccctaaget
gtggcagtgg
ttgcaactta
agctggagat
cacctgaage
tecatgatcte
ctgaggtcaa
cgcgggagga
aggactggcect
ccatcgagaa
tgecececcecate
gcttcectatee
acaagaccac
cegtggacaa
ctectgecacaa
gttcgggagg
ccggaggagg
tcacattcag
gggtgtecge
ggttcaccat
gggctgaaga
ggatggacta
gaggcggtgg
agtcccctag
gccagtccat
tgetgatcecta
gaagcggaac

actactgcca

Page 127 of 140

tattgactat
gggtggaggt
gtctceccatcece
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa
caaagagcce
cgcgggtgea
ccggaccect
gttcaactgg
gcagtacaac
gaatggcaag
aaccatctce
ccgggatgag
aagcgacatc
gcctecegtg
gagcaggtgg
ccactacacg
tggcgggtca
actggtgcag
cagctatget
tatectecegge
cagcecgggac
caccgcetgtg
ctggggacag
cteceggagga
ctecectgtee
cteccagette
cgeegettee
agacttcacc

gcagacctat

tggggccagg
tccggaggag
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte
cagtactacg
aaatcttctg
cecgtecagtet
gaggtcacat
tacgtggacg
agcacgtacc
gaatacaagt
aaagccaaag
ctgaccaaga
gccgtggagt
ctggactcecg
cagcagggga
cagaagagcc
ggaggtgggg
cctggeggaa
atgagctggg
agcggcggaa
aacagcaaga
tactactgeg
ggcacactgg
ggcggaagceg
gccagegtgg
ttaaactggt
agcctccaga
ctgaccatca

ggctacctge

gaaccctggt
gcggatcagg
catctgtagg
taaattggta
gtttgcaaag
tcaccatcag
acaacctgcce
acaaaactca

teectettece

gegtggtggt
gcgtggaggt
gtgtggtcag
gcgeggtete
ggcagcceceg
accaggtcag
gggagagcaa
acggcteccett
acgtcttete
tecteectgte
gatcceccette
gcctgagget
tgaggcaage
gcacctacta
acaccctgta
ccaggtacta
tgacegtgte
gaggaggagg
gagatcgggt
accagcagaa
gceggegtgee
gctcecctgea

acaccttecgg

caccgtctcece
tggaggcgga
agaccgecgte
tcagcagaaa
tggggtccca
cagtctacaa
cacttttgge
cacatgccca
cccaaaacce
ggacgtgage
gcataatgce
cgtectecace
caacaaagcce
agaaccacag
cctgacctge
tgggecagecg
cttectctac
atgctcegtg
teegggttee
agaagtgcag
gagctgeget
ccctggaaag
cgctgactcece
cctgcagatg
tggecggetac
cagcggcgga
ctcegatatt
gaccatcacc
gcctggaaag
tagcaggtte
gceccgaggac

ctgeggceaca

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



aagctggaga tcaagcge

<210> 174
<211> 766
<212> PRT

<213>

<220>

<223>

Made

<400> 174

Met

1

Asp

Gln

Phe

Leu

65

Ala

Asn

Val

Asp

Gly

145

Ser

Gly

Tyr

Glu Ala

Thr Thr

Pro Gly

35

Ser His

50

Glu Trp

Asp Ser

Thr Leu

Tyr Tyr

115

Tyr Trp

130

Ser Gly

Asp Ile

Asp Arg

Leu Asn

Artificial Sequence

in Lab - anti-5T4 x

Pro

Gly

20

Gly

Gly

Val

Val

Tyr

100

Cys

Gly

Gly

Gln

Val

180

Trp

Ala

Glu

Ser

Ser

Ser

Lys

85

Leu

Ala

Gln

Gly

Met

165

Thr

Tyr

Gln

Val

Leu

Met

Ser

70

Gly

Gln

Arg

Gly

Gly

150

Thr

Ile

Gln

Leu

Gln

Arg

Tyr

Ile

Arg

Met

Ser

Thr

135

Ser

Gln

Thr

Gln

Leu

Leu

Leu

40

Trp

Ser

Phe

Asn

Ser

120

Leu

Gly

Ser

Cys

Lys

Page 128 of 140

anti-4-1BB polypeptide construct

Phe

Leu

25

Ser

Val

Ser

Thr

Ser

105

Tyr

Val

Gly

Pro

Arg

185

Pro

Leu

10

Glu

Cys

Arg

Gly

Ile

90

Leu

Tyr

Thr

Gly

Ser

170

Ala

Gly

Leu

Ser

Ala

Gln

Ser

75

Ser

Arg

Gly

Val

Gly

155

Ser

Ser

Lys

Leu

Gly

Ala

Ala

60

Gly

His

Ala

Ser

Ser

140

Ser

Leu

Gln

Ala

Leu

Gly

Ser

45

Pro

Ser

Asp

Glu

Tyr

125

Ser

Gly

Ser

Ser

Pro

Trp

Gly

30

Gly

Gly

Thr

Asn

Asp

110

Tyr

Gly

Gly

Ala

Ile

190

Lys

Leu

15

Leu

Phe

Lys

Tyr

Ser

95

Thr

Ser

Gly

Gly

Ser

175

Ser

Leu

Pro

Val

Thr

Gly

Tyr

80

Lys

Ala

Ile

Gly

Gly

160

Val

Ser

Leu

2298



Ile

Gly

225

Pro

Pro

Ser

Gly

Met

305

His

Val

Tyr

Gly

Ile

385

Val

Ser

Glu

Tyr

210

Ser

Glu

Thr

Asp

Ala

290

Ile

Glu

His

Arg

Lys

370

Glu

Tyr

Leu

Trp

195

Ala

Gly

Asp

Phe

Lys

275

Pro

Ser

Asp

Asn

Val

355

Glu

Lys

Thr

Thr

Glu
435

Ala

Ser

Phe

Gly

260

Thr

Ser

Arg

Pro

Ala

340

Val

Tyr

Thr

Leu

Cys

420

Ser

Ser

Gly

Ala

245

Gln

His

Val

Thr

Glu

325

Lys

Ser

Lys

Ile

Pro

405

Leu

Asn

Ser

Thr

230

Thr

Gly

Thr

Phe

Pro

310

Val

Thr

Val

Cys

Ser

390

Pro

Val

Gly

Leu

215

Asp

Tyr

Thr

Cys

Leu

295

Glu

Lys

Lys

Leu

Ala

375

Lys

Ser

Lys

Gln

Page
200

Gln Ser

Phe Thr

Tyr Cys

Lys Leu
265

Pro Pro
280

Phe Pro

Val Thr

Phe Asn

Pro Arg
345

Thr Val
360

Val Ser

Ala Lys

Arg Asp

Gly Phe

425

Pro Glu
440

129

Gly

Leu

Gln

250

Glu

Cys

Pro

Cys

Trp

330

Glu

Leu

Asn

Gly

Glu

410

Tyr

Asn

of 140

Val

Thr

235

Gln

Ile

Pro

Lys

Val

315

Tyr

Glu

His

Lys

Gln

395

Leu

Pro

Asn

Pro

220

Ile

Tyr

Lys

Ala

Pro

300

Val

Val

Gln

Gln

Ala

380

Pro

Thr

Ser

Tyr

205

Ser

Ser

Tyr

Glu

Pro

285

Lys

Val

Asp

Tyr

Asp

365

Leu

Arg

Lys

Asp

Lys
445

Arg

Ser

Asp

Pro

270

Glu

Asp

Asp

Gly

Asn

350

Trp

Pro

Glu

Asn

Ile

430

Thr

Phe

Leu

Asn

255

Lys

Ala

Thr

Val

Val

335

Ser

Leu

Ala

Pro

Gln

415

Ala

Thr

Ser

Gln

240

Leu

Ser

Ala

Leu

Ser

320

Glu

Thr

Asn

Pro

Gln

400

Val

Val

Pro



Pro

Val

465

Met

Ser

Gly

Val

Thr

545

Cys

Tyr

Lys

Ala

Met

625

Gly

Gly

Val

Ser

Val

450

Asp

His

Pro

Gly

Gln

530

Phe

Leu

Ala

Asn

Val

610

Asp

Gly

Ser

Gly

Phe
690

Leu

Lys

Glu

Gly

Ser

515

Pro

Ser

Glu

Asp

Thr

595

Tyr

Tyr

Ser

Asp

Asp

675

Leu

Asp

Ser

Ala

Ser

500

Pro

Gly

Ser

Trp

Ser

580

Leu

Tyr

Trp

Gly

Ile

660

Arg

Asn

Ser

Arg

Leu

485

Gly

Ser

Gly

Tyr

Val

565

Val

Tyr

Cys

Gly

Gly

645

Gln

Val

Trp

Asp

Trp

470

His

Gly

Glu

Ser

Ala

550

Ser

Lys

Leu

Ala

Gln

630

Gly

Met

Thr

Tyr

Gly

455

Gln

Asn

Gly

Val

Leu

535

Met

Ala

Gly

Gln

Arg

615

Gly

Gly

Thr

Ile

Gln
695

Page
Ser Phe

Gln Gly

His Tyr

Gly Ser
505

Gln Leu
520

Arg Leu

Ser Trp

Ile Ser

Arg Phe
585

Met Asn
600

Tyr Tyr

Thr Leu

Ser Gly

Gln Ser
665

Thr Cys
680

Gln Lys

130
Phe

Asn

Thr

490

Gly

Leu

Ser

Val

Gly

570

Thr

Ser

Gly

Val

Gly

650

Pro

Arg

Pro

of 140

Leu

Val

475

Gln

Gly

Glu

Cys

Arg

555

Ser

Ile

Leu

Gly

Thr

635

Gly

Ser

Ala

Gly

Tyr

460

Phe

Lys

Gly

Ser

Ala

540

Gln

Gly

Ser

Arg

Tyr

620

Val

Gly

Ser

Ser

Lys
700

Ser

Ser

Ser

Gly

Gly

525

Ala

Ala

Gly

Arg

Ala

605

Tyr

Ser

Ser

Leu

Gln

685

Ala

Lys

Cys

Leu

Ser

510

Gly

Ser

Pro

Ser

Asp

590

Glu

Ser

Ser

Gly

Ser

670

Ser

Pro

Leu

Ser

Ser

495

Gly

Gly

Gly

Gly

Thr

575

Asn

Asp

Ala

Gly

Gly

655

Ala

Ile

Lys

Thr

Val

480

Leu

Gly

Leu

Phe

Lys

560

Tyr

Ser

Thr

Trp

Gly

640

Gly

Ser

Ser

Leu



Leu Ile
705

Tyr
Ser Gly Ser
Glu

Gln Pro

Thr
755

Leu His

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

175
2298
DNA

<220>
<223>

<400> 175
atggaagcac

gaggtgcage
teectgtgeag
ccagggaagg
gcagactccg
ctgcaaatga
tactacggtt
tcaggtggag
agcgacatcce
accatcactt
ccagggaaag
tcacgtttca
cctgaagatt
caggggacca
cecgtgeccag
aaggacaccce
cacgaagacc
aagacaaagc

gtecctgcecace

Ala Ala

Ser

Page

Ser

710

Ser
725

Gly

Asp Ser

740

Phe Gly

cagcgecaget
tgttggagag
ccagcggatt
ggctggagtg
tgaagggceg
acagcctgeg
cttactacte

gtggcteccgg

agatgaccca
gccgggcaag
cccctaaget
gtggcagtgg
ttgcaactta
agctggagat
cacctgaage
tecatgatcte
ctgaggtcaa
cgcgggagga

aggactggcect

Gly

Ala

Cys

Thr
Thr

Tyr

Gly
760

Artificial Sequence

tectettecte
cgggggagge
caccttttet
ggtctecatct
gttcaccatce
tgececgaggac
tattgactat
gggtggaggt
gtctecatcee
tcagagcatt
cctgatctat
aagcgggaca
ttactgtcaa
caaagagcce
cgcgggtgea
ccggaccect
gttcaactgg
gcagtacaac

gaatggcaag

Leu Gln

Asp Phe

Thr Lys

131

Ser Gly

715

Thr
730

Leu

Tyr Gln

745

Cys

Leu Glu

ctgectactet
ttggtacage
cacggttcta
atttettcetg
tececcatgaca
acggctgtat
tggggccagg
tccggaggag
tecectgageg
agcagctatt
gctgecatcceca
gatttcacte
cagtactacg
aaatcttctg
cecgtecagtet
gaggtcacat
tacgtggacg
agcacgtacc

gaatacaagt

of 140

Val Pro Ser

Thr Ile Ser

Gln Thr Tyr

750

ITle Lys

765

Arg

ggctcecccaga
ctggggggte
tgtactgggt
gttetggtte
attccaagaa
attattgtge
gaaccctggt

gcggatcagg

catctgtagg
taaattggta
gtttgcaaag
tcaccatcag
acaacctgcce
acaaaactca
tectettece
gegtggtggt
gcgtggaggt
gtgtggtcag

gcgeggtete

Arg Phe
720

Ser Leu
735

Gly Tyr

Made in Lab - anti-5T4 x anti-4-1BB polynucleotide construct

taccaccggt
cctgegecte
ccgecagget
tacatactat
cacgctgtat
gcgetettet
caccgtctcece
tggaggcgga
agaccgecgte
tcagcagaaa
tggggtccca
cagtctacaa
cacttttgge
cacatgccca
cccaaaacce
ggacgtgage
gcataatgcece
cgtectecace

caacaaagcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



ctececcagece

gtgtacaccce

ctggtcaaag
gagaacaact
agcaagctca
atgcatgagg
ggaggtggcg
ctgetggagt
gccteegget
ggcctggagt
gtcaagggca
aatagcctca
tactecegect
ggcggctccg
cagatgacac
tgcagggceca
gctcccaage
teeggeteeg
tecegetaccet
aagctggaga
<210>
<211>

<212>
<213>

176
766
PRT

<220>

<223>

<400> 176

Met Glu Ala

1

Asp Thr Thr

Gln Pro Gly

35

Made

ccatcgagaa
tgecececcecate
gcttcectatee
acaagaccac
cegtggacaa
ctectgecacaa
gttcgggagg
ccggaggagg
tcacattcag
gggtgtecge
ggttcaccat
gggctgaaga
ggatggacta
gaggcggtgg
agtcccctag
gccagtccat
tgetgatcecta
gaagcggaac
actactgcca

tcaagcge

Page 132 of 140

aaccatctce
ccgggatgag
aagcgacatc
gcctecegtg
gagcaggtgg
ccactacacg
tggcgggtca
actggtgcag
cagctatget
tatectecegge
cagcecgggac
caccgcetgtg

ctggggacag

cteceggagga
ctecectgtee
cteccagetat
cgeegettee
agacttcacc

gcagacctat

Artificial Sequence

in Lab - anti-5T4 x

5

20

Pro Ala Gln Leu Leu

Gly Glu Val Gln Leu

Gly Ser Leu Arg Leu

40

aaagccaaag
ctgaccaaga
gccgtggagt
ctggactcecg
cagcagggga
cagaagagcc
ggaggtgggg
cctggeggaa
atgagctggg
agcggcggaa
aacagcaaga
tactactgeg
ggcacactgg
ggcggaagceg
gccagegtgg
ttaaactggt
agcctccaga
ctgaccatca

ggctacctge

ggcagcccecg

accaggtcag
gggagagcaa
acggcteccett
acgtcttete
tecteectgte
gatcceccette
gcctgagget
tgaggcaage
gcacctacta
acaccctgta
ccaggtacta
tgacegtgte
gaggaggagg
gagatcgggt
accagcagaa
gceggegtgee
gctcecctgea

acaccttecgg

agaaccacag
cctgacctge
tgggecagecg
cttectctac
atgctcegtg
teegggttee
agaagtgcag
gagctgeget
ccctggaaag
cgctgactcece
cctgcagatg
tggecggetac
cagcggegga
ctcegatatt
gaccatcacc
gcctggaaag
tagcaggtte
gceccgaggac

ccagggcaca

anti-4-1BB polypeptide construct

Phe Leu Leu Leu Leu Trp Leu Pro

10

15

Leu Glu Ser Gly Gly Gly Leu Val

25

30

Ser Cys Ala Ala Ser Gly Phe Thr

45

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2298



Phe

Leu

65

Ala

Asn

Val

Asp

Gly

145

Ser

Gly

Tyr

Ile

Gly

225

Pro

Pro

Ser

Gly

Ser

50

Glu

Asp

Thr

Tyr

Tyr

130

Ser

Asp

Asp

Leu

Tyr

210

Ser

Glu

Thr

Asp

Ala
290

His

Trp

Ser

Leu

Tyr

115

Trp

Gly

Ile

Arg

Asn

195

Ala

Gly

Asp

Phe

Lys

275

Pro

Gly

Val

Val

Tyr

100

Cys

Gly

Gly

Gln

Val

180

Trp

Ala

Ser

Phe

Gly

260

Thr

Ser

Ser

Ser

Lys

85

Leu

Ala

Gln

Gly

Met

165

Thr

Tyr

Ser

Gly

Ala

245

Gln

His

Val

Met

Ser

70

Gly

Gln

Arg

Gly

Gly

150

Thr

Ile

Gln

Ser

Thr

230

Thr

Gly

Thr

Phe

Tyr

Ile

Arg

Met

Ser

Thr

135

Ser

Gln

Thr

Gln

Leu

215

Asp

Tyr

Thr

Cys

Leu
295
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Trp Val

Ser Ser

Phe Thr

Asn Ser
105

Ser Tyr
120

Leu Val

Gly Gly

Ser Pro

Cys Arg
185

Lys Pro
200

Gln Ser

Phe Thr

Tyr Cys

Lys Leu
265

Pro Pro
280

Phe Pro

Arg

Gly

Ile

90

Leu

Tyr

Thr

Gly

Ser

170

Ala

Gly

Gly

Leu

Gln

250

Glu

Cys

Pro

Gln

Ser

75

Ser

Arg

Gly

Val

Gly

155

Ser

Ser

Lys

Val

Thr

235

Gln

Ile

Pro

Lys

Ala

60

Gly

His

Ala

Ser

Ser

140

Ser

Leu

Gln

Ala

Pro

220

Ile

Tyr

Lys

Ala

Pro
300

Pro

Ser

Asp

Glu

Tyr

125

Ser

Gly

Ser

Ser

Pro

205

Ser

Ser

Tyr

Glu

Pro

285

Lys

Gly

Thr

Asn

Asp

110

Tyr

Gly

Gly

Ala

Ile

190

Lys

Arg

Ser

Asp

Pro

270

Glu

Asp

Lys

Tyr

Ser

95

Thr

Ser

Gly

Gly

Ser

175

Ser

Leu

Phe

Leu

Asn

255

Lys

Ala

Thr

Gly

Tyr

80

Lys

Ala

Ile

Gly

Gly

160

Val

Ser

Leu

Ser

Gln

240

Leu

Ser

Ala

Leu



Met

305

His

Val

Tyr

Gly

Ile

385

Val

Ser

Glu

Pro

Val

465

Met

Ser

Gly

Val

Thr

Ile

Glu

His

Arg

Lys

370

Glu

Tyr

Leu

Trp

Val

450

Asp

His

Pro

Gly

Gln

530

Phe

Ser

Asp

Asn

Val

355

Glu

Lys

Thr

Thr

Glu

435

Leu

Lys

Glu

Gly

Ser

515

Pro

Ser

Arg

Pro

Ala

340

Val

Tyr

Thr

Leu

Cys

420

Ser

Asp

Ser

Ala

Ser

500

Pro

Gly

Ser

Thr

Glu

325

Lys

Ser

Lys

Ile

Pro

405

Leu

Asn

Ser

Arg

Leu

485

Gly

Ser

Gly

Tyr

Pro

310

Val

Thr

Val

Cys

Ser

390

Pro

Val

Gly

Asp

Trp

470

His

Gly

Glu

Ser

Ala

Glu

Lys

Lys

Leu

Ala

375

Lys

Ser

Lys

Gln

Gly

455

Gln

Asn

Gly

Val

Leu

535

Met

Val

Phe

Pro

Thr

360

Val

Ala

Arg

Gly

Pro

440

Ser

Gln

His

Gly

Gln

520

Arg

Ser

Page

Thr

Asn

Arg

345

Val

Ser

Lys

Asp

Phe

425

Glu

Phe

Gly

Tyr

Ser

505

Leu

Leu

Trp

134

Cys

Trp

330

Glu

Leu

Asn

Gly

Glu

410

Tyr

Asn

Phe

Asn

Thr

490

Gly

Leu

Ser

Val

of 140

Val

315

Tyr

Glu

His

Lys

Gln

395

Leu

Pro

Asn

Leu

Val

475

Gln

Gly

Glu

Cys

Arg

Val

Val

Gln

Gln

Ala

380

Pro

Thr

Ser

Tyr

Tyr

460

Phe

Lys

Gly

Ser

Ala

540

Gln

Val

Asp

Tyr

Asp

365

Leu

Arg

Lys

Asp

Lys

445

Ser

Ser

Ser

Gly

Gly

525

Ala

Ala

Asp

Gly

Asn

350

Trp

Pro

Glu

Asn

Ile

430

Thr

Lys

Cys

Leu

Ser

510

Gly

Ser

Pro

Val

Val

335

Ser

Leu

Ala

Pro

Gln

415

Ala

Thr

Leu

Ser

Ser

495

Gly

Gly

Gly

Gly

Ser

320

Glu

Thr

Asn

Pro

Gln

400

Val

Val

Pro

Thr

Val

480

Leu

Gly

Leu

Phe

Lys



545

Gly

Tyr

Lys

Ala

Met

625

Gly

Gly

Val

Ser

Leu

705

Ser

Gln

Leu

Leu

Ala

Asn

Val

610

Asp

Gly

Ser

Gly

Tyr

690

Ile

Gly

Pro

His

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

<220>
<223>

Glu

Asp

Thr

595

Tyr

Tyr

Ser

Asp

Asp

675

Leu

Tyr

Ser

Glu

Thr
755

177
10
PRT
Artificial Sequence

Trp

Ser

580

Leu

Tyr

Trp

Gly

Ile

660

Arg

Asn

Ala

Gly

Asp

740

Phe

Val

565

Val

Tyr

Cys

Gly

Gly

645

Gln

Val

Trp

Ala

Ser

725

Ser

Gly

550

Ser

Lys

Leu

Ala

Gln

630

Gly

Met

Thr

Tyr

Ser

710

Gly

Ala

Gln

Ala

Gly

Gln

Arg

615

Gly

Gly

Thr

Ile

Gln

695

Ser

Thr

Thr

Gly

Ile

Arg

Met

600

Tyr

Thr

Ser

Gln

Thr

680

Gln

Leu

Asp

Tyr

Thr
760

ACNO17 CDRH1 Sequence

Page

Ser

Phe

585

Asn

Tyr

Leu

Gly

Ser

665

Cys

Lys

Gln

Phe

Tyr

745

Lys

135

Gly

570

Thr

Ser

Gly

Val

Gly

650

Pro

Arg

Pro

Ser

Thr

730

Cys

Leu

of 140

555

Ser

Ile

Leu

Gly

Thr

635

Gly

Ser

Ala

Gly

Gly

715

Leu

Gln

Glu

Gly

Ser

Arg

Tyr

620

Val

Gly

Ser

Ser

Lys

700

Val

Thr

Gln

Ile

Gly

Arg

Ala

605

Tyr

Ser

Ser

Leu

Gln

685

Ala

Pro

Ile

Thr

Lys
765

Ser

Asp

590

Glu

Ser

Ser

Gly

Ser

670

Ser

Pro

Ser

Ser

Tyr

750

Arg

Thr

575

Asn

Asp

Ala

Gly

Gly

655

Ala

Ile

Lys

Arg

Ser

735

Gly

560

Tyr

Ser

Thr

Trp

Gly

640

Gly

Ser

Ser

Leu

Phe

720

Leu

Tyr



<400>
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177

Ala Lys Gly Ser Gly Ser Tyr Phe Asp Leu

1

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

<220>
<223>

<400>

5 10

178

9

PRT

Artificial Sequence

ACNO17 CDRL3

178

Gln Gln Tyr Ser Gly Tyr Pro Tyr Thr

1

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

<220>
<223>

<400>

5

179
117
PRT
Artificial Sequence

ACNO17 VH

179

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly

1

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly

Ala Met

20 25

Ser Trp Val Arg Gln Ala Pro Gly
35 40

Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr

50

55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn

65

70

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp

Ala Lys

85 90

Gly Ser Gly Ser Tyr Phe Asp Leu
100 105

Val Thr Val Ser Ser

<210>

115

180

Leu

Phe

Lys

Tyr

Ser

75

Thr

Trp

Val

Thr

Gly

Tyr

60

Lys

Ala

Gly

Gln

Phe

Leu

45

Ala

Asn

Val

Gln

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gly
110

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Thr

Gly

Tyr

Val

Val

Tyr

80

Cys

Leu



<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> ACNO17 VL
<400> 180
Asp Ile Gln Met Thr Gln Ser
1 5
Asp Arg Val Thr Ile Thr Cys
20
Leu Asn Trp Tyr Gln Gln Lys
35
Tyr Ala Ala Ser Ser Leu Gln
50 55
Ser Gly Ser Gly Thr Asp Phe
65 70
Glu Asp Phe Ala Thr Tyr Tyr
85
Thr Phe Gly Gln Gly Thr Lys
100
<210> 181
<211> 741
<212> PRT
<213> Artificial Sequence
<220>
<223> ACNO1l7 Full
<400> 181

Glu Val Gln

1

Ser Leu Arg

Ala Met Ser

35

Ser Ala Ile

50

Leu

Leu

20

Trp

Ser

Leu Glu Ser

5

Ser Cys Ala

Val Arg Gln

Gly Ser Gly

55

Pro

Arg

Pro

40

Ser

Thr

Cys

Leu

Gly

Ala

Ala

40

Gly
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Ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Gly

Ser

25

Pro

Ser

Phe

10

Ser

Lys

Val

Thr

Gln

90

Ile

Gly

10

Gly

Gly

Thr

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Leu

Phe

Lys

Tyr

Ser

Ser

Pro

Ser

60

Ser

Ser

Val

Thr

Gly

Tyr
60

Ala

Ile

Lys

45

Arg

Ser

Gly

Gln

Phe

Leu

45

Ala

Ser

Ser

30

Leu

Phe

Leu

Tyr

Pro

Ser

30

Glu

Asp

Val

15

Ser

Leu

Ser

Gln

Pro
95

Gly
15

Ser

Gly

Tyr

Ile

Gly

Pro

80

Tyr

Gly

Tyr

Trp Val

Ser Val



Lys

65

Leu

Ala

Val

Gly

Pro

145

Arg

Pro

Ser

Thr

Cys

225

Leu

Cys

Leu

Glu

Lys
305

Gly

Gln

Lys

Thr

Gly

130

Ser

Ala

Gly

Gly

Leu

210

Gln

Glu

Pro

Phe

Val

290

Phe

Arg

Met

Gly

Val

115

Gly

Phe

Ser

Lys

Val

195

Thr

Gln

Ile

Pro

Pro

275

Thr

Asn

Phe

Asn

Ser

100

Ser

Ser

Leu

Gln

Ala

180

Pro

Ile

Tyr

Lys

Cys

260

Pro

Cys

Trp

Thr

Ser

85

Gly

Ser

Gly

Ser

Ser

165

Pro

Ser

Ser

Ser

Ser

245

Pro

Lys

Val

Tyr

Ile

70

Leu

Ser

Gly

Gly

Ala

150

Ile

Lys

Arg

Ser

Gly

230

Ser

Ala

Pro

Val

Val
310

Ser

Arg

Tyr

Gly

Gly

135

Ser

Ser

Leu

Phe

Leu

215

Tyr

Glu

Pro

Lys

Val

295

Asp
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Arg Asp

Ala Glu

Phe Asp
105

Gly Gly
120

Gly Ser

Val Gly

Ser Tyr

Leu Ile
185

Ser Gly
200

Gln Pro

Pro Tyr

Pro Lys

Glu Ala

265

Asp Thr
280

Asp Val

Gly Val

Asn

Asp

Leu

Ser

Asp

Asp

Leu

170

Tyr

Ser

Glu

Thr

Ser

250

Ala

Leu

Ser

Glu

Ser

75

Thr

Trp

Gly

Ile

Arg

155

Asn

Ala

Gly

Asp

Phe

235

Ser

Gly

Met

His

Val
315

Lys

Ala

Gly

Gly

Gln

140

Val

Trp

Ala

Ser

Phe

220

Gly

Asp

Ala

Ile

Glu

300

His

Asn

Val

Gln

Gly

125

Met

Thr

Tyr

Ser

Gly

205

Ala

Gln

Lys

Pro

Ser

285

Asp

Asn

Thr

Tyr

Gly

110

Gly

Thr

Ile

Gln

Ser

190

Thr

Thr

Gly

Thr

Ser

270

Arg

Pro

Ala

Leu

Tyr

Thr

Ser

Gln

Thr

Gln

175

Leu

Asp

Tyr

Thr

His

255

Val

Thr

Glu

Lys

Tyr

80

Cys

Leu

Gly

Ser

Cys

160

Lys

Gln

Phe

Tyr

Lys

240

Thr

Phe

Pro

Val

Thr
320



Lys

Leu

Ala

Lys

Ser

385

Lys

Gln

Gly

Gln

Asn

465

Gly

Val

Leu

Met

Ala

545

Gly

Pro

Thr

Val

Ala

370

Arg

Gly

Pro

Ser

Gln

450

His

Gly

Gln

Arg

Ser

530

Ile

Arg

Arg

Val

Ser

355

Lys

Asp

Phe

Glu

Phe

435

Gly

Tyr

Ser

Leu

Leu

515

Trp

Ser

Phe

Glu

Leu

340

Asn

Gly

Glu

Tyr

Asn

420

Phe

Asn

Thr

Gly

Leu

500

Ser

Val

Gly

Thr

Glu

325

His

Lys

Gln

Leu

Pro

405

Asn

Leu

Val

Gln

Gly

485

Glu

Cys

Arg

Ser

Ile
565

Gln

Gln

Ala

Pro

Thr

390

Ser

Tyr

Tyr

Phe

Lys

470

Gly

Ser

Ala

Gln

Gly

550

Ser

Tyr

Asp

Leu

Arg

375

Lys

Asp

Lys

Ser

Ser

455

Ser

Gly

Gly

Ala

Ala

535

Gly

Arg

Asn

Trp

Pro

360

Glu

Asn

Ile

Thr

Lys

440

Cys

Leu

Ser

Gly

Ser

520

Pro

Ser

Asp

Page 139

Ser

Leu

345

Ala

Pro

Gln

Ala

Thr

425

Leu

Ser

Ser

Gly

Gly

505

Gly

Gly

Thr

Asn

Thr

330

Asn

Pro

Gln

Val

Val

410

Pro

Thr

Val

Leu

Gly

490

Leu

Phe

Lys

Tyr

Ser
570

of 140

Tyr

Gly

Ile

Val

Ser

395

Glu

Pro

Val

Met

Ser

475

Gly

Val

Thr

Gly

Tyr

555

Lys

Arg

Lys

Glu

Tyr

380

Leu

Trp

Val

Asp

His

460

Pro

Gly

Gln

Phe

Leu

540

Ala

Asn

Val

Glu

Lys

365

Thr

Thr

Glu

Leu

Lys

445

Glu

Gly

Ser

Pro

Ser

525

Glu

Asp

Thr

Val

Tyr

350

Thr

Leu

Cys

Ser

Asp

430

Ser

Ala

Ser

Pro

Gly

510

Ser

Trp

Ser

Leu

Ser

335

Lys

Ile

Pro

Leu

Asn

415

Ser

Arg

Leu

Gly

Ser

495

Gly

Tyr

Val

Val

Tyr
575

Val

Cys

Ser

Pro

Val

400

Gly

Asp

Trp

His

Gly

480

Glu

Ser

Ala

Ser

Lys

560

Leu



Gln

Lys

Thr

Gly

625

Ser

Ala

Gly

Gly

Leu

705

Gln

Glu

Met

Gly

Val

610

Gly

Phe

Ser

Lys

Val

690

Thr

Gln

Ile

Asn

Ser

595

Ser

Ser

Leu

Gln

Ala

675

Pro

Ile

Tyr

Lys

Ser

580

Gly

Ser

Gly

Ser

Ser

660

Pro

Ser

Ser

Ser

Arg
740

Leu

Ser

Gly

Gly

Ala

645

Ile

Lys

Arg

Ser

Gly

725

Ser

Arg

Tyr

Gly

Gly

630

Ser

Ser

Leu

Phe

Leu

710

Tyr

Ala

Phe

Gly

615

Gly

Val

Ser

Leu

Ser

695

Gln

Pro

Glu

Asp

600

Gly

Ser

Gly

Tyr

Ile

680

Gly

Pro

Tyr

Page 140

Asp

585

Leu

Ser

Asp

Asp

Leu

665

Tyr

Ser

Glu

Thr

Thr

Trp

Gly

Ile

Arg

650

Asn

Ala

Gly

Asp

Phe
730

of 140

Ala

Gly

Gly

Gln

635

Val

Trp

Ala

Ser

Phe

715

Gly

Val

Gln

Gly

620

Met

Thr

Tyr

Ser

Gly

700

Ala

Gln

Tyr

Gly

605

Gly

Thr

Ile

Gln

Ser

685

Thr

Thr

Gly

Tyr

590

Thr

Ser

Gln

Thr

Gln

670

Leu

Asp

Tyr

Thr

Cys

Leu

Gly

Ser

Cys

655

Lys

Gln

Phe

Tyr

Lys
735

Ala

Val

Gly

Pro

640

Arg

Pro

Ser

Thr

Cys

720

Leu
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