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and heteroclogous DNA bkinding domain

<400> 1

atgatcctgg
aaagagaacyg
ctgctgaaag
aagattgttce
accgtgtgga
cgcgaacatt
ctecatcgaca
gctatagcaa
agctatgeaq
gttgaggtty
aaggatccgy
aaacgcgeaqg
atgcagcgta
tatcatgtaa
geaatttttyg
aceggtgagy
gaactcyggca
ctgtgggaty
gcgtacgaac
ctcegegagt
atcgtgtcce
ceggatacte
aagttctgea
cgccaaaaga
gactatcgeco

atgctgacta
gecgaatttas
atgattctaa
gtatcgttga
gactgtatit
ctgcagtigt
aaggcctgat
ccctetatca
atgaagaaga
tatoticega
acattatcat
aaaaactegy
tcggeogatat
ttegtegtac
gtaagccgaa
gocLtcgageg
aagaattctt
tttctogtte
geaacgaact
cttacgctygg
tecgatttteg
tcaaccgega
aggacttcce
ttaagactaa
aaagagegat

catcactgaa
gattgagecat
gattgaggaa
tgecggaaaay
cgaacateca
tgacatcttc
accaatggag
cgaaggcgaa
agcaaaggtyg
gegogagatg
tacttataac
tattaaactg
gaccgetgta
tattaaccte
ggagaaggta
tgttgcaaaa
ccecaatggaa
ttccaceggt
ggctcocegaac
tggetttgtt
cgctetgtat
gggctgeaga
gggetttatt
aatgaaggcy
taaaatccte

gaaggcaaac
gatcgcacct
gttaazaaaa
gtagaaaada
caagatgttic
gaabtacgata
ggcgatgaag
gagtttggta
attacttgga
attaagcget
ggcgactett
actatcggec
gaagtiaagy
ccgacttaca
tacgeegatyg
tactccatgg
goctecagetet
zacctcecgtag
aagecagatyg
aaagagccayg
ccgtectatta
aactatgatg
cegteteteoe
tccocaggatc
gcaaactctt

cggttatceg
ttcegtecoata
tcactgctgé
aatttotggg
cgactattcg
ttcecatttge
gactecaaget
aaggecccaat
azaaaaataga
ttctcaaaat
ttgacctcec
gtgatggtic
gtegtatoca
ctetegagge
agattgcaaa
aagatgcaaa
ctecgectggt
agtggtttet
aacgtgagta
azaagggcct
tcattaccca
ttgectececgga
tgaaacgtet
cgattgaaaa
attacggcta

synthetic hybrid polymerase with polymerase domain

tctgttecaaa
catttacget
gegeecatygge
cagaccaatc
cgagaaaatt
aaagegttac
cotggegtte
tataatgatc
tcteceatac
tatcegegay
atatctggcg
cgagocgaaqg
tttegacetg
tgtatatgaa
ggegtgggas
ggegacttat
tggccaacca
cctgegceaaa
tgaacgccogt
ctgggaaaac
caacgtgtcet
agtaggccac
gctcgatgas
aataatgctc
ttatggctat

60
120
180
240
300
360
420
480
540
600
560
720
780
8B40
900
960
1020
1080C
1140
1200
1260
1320
1380
1440
1300



geaaaageac
tacatcgagt
gacactgatyg
gctectagaat
gaaggetttt
gaaggcaaaa
aaagaaactc
gtgagaattg
ctegegatit
gtggectgttg
ggctacattg
tacgatccga
gcggtactec
actaaacaga
ggtgcaacceyg
aagaaagtat
accggeogtyg
aagcagaaaa

<210>
<Zll=>
<212>
<213>

2
844
PRT

<220>
<223>

gctggtactg
tegtgtggaa
gtetetatge
ttgtggatta
ataaacgcgg
ttattacteqg
aagctagagt
taaaagaagt
atgagcagat
caaagagact
tactcecgegyg
gaaagcacaa
gtattctgga
ctggecteac
taaagttcaa
ggegtgtgyg
gtgcggtaag
agtga

taaggagltgt
ggagctcgaa
gactattceg
cattazscgey
cttottegtt
tggtctecgag
tctegagget
aacecaaaaqy
tactegeceyg
ggctgctaaa
cgatggtceg
gtatgacgca
gggttttgge
Lttettggete
gtacaaagge
caagatgatc

cgaaaaggac

Artificial Seguence

gctgagtocyg
gaaaagtttyg
ggtggtaagt
aagetecoecgg
accaagaaga
attgtgcgec
attctcaaac
ctetetaaat
ctgcatgagt
ggcgtgaaaa
attagcaacc
gaatattaca
taccgtaagy
zacattaaaa
gaagaaaaaq
tcettcacet

gegecgaadgg

ttactgcetty
gctttaaagt
ctgaggaaat
gteteootgga
aatatgeget
gtgattggag
acggcaacgt
atgaaattecc
ataaggcgat
ttaaaccgygy
gtgcaattcot
ttgagaacca
aagacctcag
aatccggtac
aggtagacat
acgacgaggg
agotgetgea

gggtegegasa
tctotacatt
taagaaaaag
gctcgaatat
gattgatgaa
cgaaattgeg
tgaagaagct
gecagagaag
tggtccgeac
tatggtaatt
agctgaggaa
ggtgctecoeg
ctggcaaaaq
cggcggtgge
ctecaagatce
cggtggcaaqg
gatgctggag

synthetic mutant hybrid polymerase with polymerass

domain and heterologous DNA binding domain and two
point mufations E141A and D143A to abolish 3'-5'
axonuclease activity

<400> 2

Met Ile Leu

Arg Leu Phe

Thr Phe Arg

35
Glu Glu Val
50

Ile Val Asp

65
Thr

Val Trp

Arg Glu Lys

Ile Pro
115
Gly

Asp

Giu
130
Tyr

Met
Leu His
145
Ser

Tyr Ala

Asp Leu Pro
Leu
195

Gly

Arg Phe
Asn
210
Leu

Tyr

Lysa
225

Gly

Asp Ala

G

Lys
20

Pro

Lys
Tyr
Lys Lys
Ala Glu
Leu

85
Arg

Arg

Iie
100
Fhe Ala

Bsp Glu

Giu Gly

Asp
lu
Ile
Ile
Lys
70

Tyr
Glu
Lys
Glu

Gliu

Tyr Ile

Asn Gly
Ala
40

Ala

Tyr

Thr
55
Val Glu

Phe Glu

His Ser

Arg Tyr
120
Leu Lys
135

Glu Phe

150

Glu
165
val

Asp

Tyr
180
Lys Ile

Asp Ser

Ile Lys

WALt

Glu

Ile

Phe

Leu

G

Glu Ala

Val vVal

Glu
200
Leu

Arg

Asp
215

Thr Ile

230

Thr Glu
10
Glu Phe Lys
25
Leu Leu

Glu Arg His
Phe
15

Gln

Lys Lys
Pro
a0

Val

His

Lla
105
Leu

Val

Ile Asp

Leu Leu Ala

Gly Lys Gly
155
Val Ile
170

Ser

Lys

Ser Glu

185

Lys Asp

Pro Tyr Leu

Gly Arg Asp

235

Gly Fro

His
30
Ser

i
@

Asp

Gly Ile
60

Leu

Lys

Gly Arg

Asp Val Pro

Ile Phe
110
Leun

Asp
Lys Gly
125
Phe Rla
140

Pro

Ile

Ile Ile

Thr Trp Lys

Glu Met
190
Ile

Arg

Ile
205
Lys

Asp

Ala
220
Gly

Arg

Ser Glu

Val
15
Asp

Ile
Arg
Lys Ile
Val Arg
Ile

80
Ile

Pro

Thr
95
Glu Tyr

Ile Pro

Ala Thr

Met Ile
160
Lys Ile
175
Ile Lys
Thr

Ala Glu

Pro Lys

240

1560
1620
16840
1740
1800
1860
19260
1980
2040
2108
2160
2220
2280
2340
2400
2460
2320
2535



Met
His
Tyr
Lys
Leu
305
Glu
Val
Val
Pro
Tyr

385
Ile

Asp
Phe
Lys
465
Asp
Tyr
Ser
Leu
Leu
545
Ala
Glu
Lys
Leu
Ala
625
Val

Pro

Glu

Leu
705

Gln
Phe
Thr
Val
290
Glu
L=u
Gly
Glu
Asn
370
Ala
Val
Asn
Val
Ile

450
Thr

Leu

Lys
Glu

610
Arg

g
Pro
Tyr
Lys

690
Arg

Arg
Asp
Leu
275
Tyr
Arg
Gly
Gin
Trp
355
Lys
Gly
Ser
Val
Ala
435
Pro
Lys
Arg
Gly
Thr
515
Glu
Ala
Glu
Glu
Tyr
595

ile

Yal

Lys
675
Gly

Gly

Ile
Leu

260
Glu

Pro
340
Phe

Pro

Ser
Met
Gln

Tyr
500

Ala T

Lys
Thr
Phe
Tyr
580
Ala
Val
Leu
Val
Lys
660
Ala

Val

Asp

Gly
245
Tyr
Ala
Asp
Ala
Glu
325

Leu

Leu

Leu
Lys
Arg

485
Ala

Phe
Ile

Val
565

Glu
Leu

Arg

Lys
645
Leu

Lys

Asp
His
Val
Glu
Lys
310
Phe
Trp
Leu
Glu
Val
390
Phe
RAsp
Val
Leu
Ala
470
Ala
Lys
Gly
Gly
Pro
550
Asp
Gly

Ile

Ala
030
Glu
Ala
Gly
Ile

Pro
710

Met
Val
Tyr
Ile
295
Tvx
Phe
Asp
Arg
Arg
375
Lys
Arg
Thr
Gly
Lys
455
Ser
Ile
Ala
Arg
Phe
535
Gly
Tyx
Phe
Asp
Lsp
615
Ile

Val

|

le
Fro
Lys

695
Ile

Thr
Ile
Giu
280
Ala
Ser
Pro

Val

Lys
360

Glu 1

Glu
Ala
Leu
His
440
Arg
Gln
Lys
Arg
Glu
520
Lys
Gly
Ile
Tyr
Glu
600
Trp
Leu
Thr
Tyr

is
680

Pro

Sexr

Ala
Arg
265
Ala
Lys
Met

Met

Ser
345

Ala T

Pro
Leu
Asn
425
Lys
Leli
Asp
Ile
Tre
505
Tyxr
Val
Lys
Asn
Lys
585
Glu
Sex
Lys
Gin
Glu
565
Yal
Gly

Asn

Glu
Tyxr
410
Arg
Fhe

Leu

Pro

Ser
Ala
570
Ax

Gly

His
Lys
G50
Gln
Ala
Met

Arg

Glu
Thr
Phe
Trp
Asp
315
Ala
Ser
Glu
Arg
Lys
395
Pro
Glu
Cys
Asp
Ile
475
Ala
Cys
Glu
Tyr
Glu
555
Lys
Gly
Lys
Ile
Gly
835
Leu
Ile
Val

Val

Ala
7.5

Val
Ile
Gly
Glu
300
Ala
Gln
Ser
Arg
Arg
380
Gly
Ser
Gly
Lys
Glu
460
Giu
Asn
Lys
FPhe
Ile
540
Glu
Leu
Phe
Ile
Ala
620
Asn
Ser
Thr
Ala
Ile

700
Ile

Lys
Asn
Lys
285
Thr
Lys
Leu
Thr
Asn
365
Leu
Leu
Ile
Cye
Asp
445
Arg
Lys
Ser
Glu
Val
525
Asp
Ile
Pro
Phe
Ile
c05

Lys

Val

Arg
Lys
685
Gly

Leu

Gly
Leu
270
Pro
Gly
Ala
Ser
Gly
350
Glu
Arg
Trp
Ile
Arg
430
Phe
Gln
Ile
Tyr
Cys
510
Trp

Thr

Gly
Val
590
Thr
Glu
Glu
Tyr
Pro
670
Arg
Tyr

Ala

Arg
255
Pro

Glu
Thr
Ary
335
Asn
Leu
Glu
Glu
Ile
415
Asn
Pro
Lys
Met
Tyr
495
Ala
Lys
Asp
Lys
Leu
575
Thr
Arg
Thr
Glu
Glu
655
Leu
Leu

Ile

Glu

Ile
Thr
Glu
Gly
Tyr
320
L.au
Leu
Ala
Ser
Asn
400
Thr
Tyr
Gly
Tle
Leu
4380
Gly
Glu
Glu
Gly
iys
560
Leu
Lys
Gly
Gln
Ala
540
Tie
His
Ala
Val

Glu
720



Tyr Asp Pro Arg Lys
725
Gln val Leu Pro Ala
T40
Lys Glu Asp Leu Arg
755
Trp Leu Asn Ile Lys
770
Lys Phe Lys Tyr Lys
785
Lys Lys Val Trp Arg
805
Gily Gly Gly Lys Thr
820
Lys Glu Leu Leu Gln
835

<210> 3
<211> 63
<21z> PRT

His
Val
Trp
Lys
Gly

790
Val

Lys
Leu
Gln
Ser
775
Glu
Gly

Brg

Leu

<213> Artificial Sequence

<220>

<223> synthetic hyperthermcphilic archaebacteria

Tyr
Arg
Lys
760
Gly
Giu
Lys
Gly

Glu
840

Asp
Ile
745
Thr
Thr
Lys
Met
Ala

825
Lys

Ala
730
Leu
Lys
Gly
Glu
Iie
810
Val

Gln

Glu
Gln
Gly
Val
795
Ser

Ser

Lys

Tyr
Gly
Thr
Gly
780
Asp
Phe

Glu

Lys

Tyr
Fhe
Gly
765
Gly
Ile

Thr

Lys

Tle
Gly
750
Leu
Ala
Ser

Tyr

Asp
830

Sulfeolobus solfataricus Sso7d heterologous DNA

binding domain

<400> 3
Ala Thr Val Lys Phe
1 5
Ber Lys Ile Lys Lys
20
Tyr Asp Gilu Gly Gly
35
Asp Ala Pro Lys Giu
50
<210> 4
<21i> 189
<212> DNA

Lys
Val
Gly

Leu

Tyr
Trp
Lys

Leu
55

<213> Artificial Sequence

<220>

Lys
Arg
Thr

40
Gln

Gly Glu Glu Lys

10

Val Gly Lys Met

25

Gly Arg Gly Ala

Met Leu Glu Lys

60

Glu
Ile
Val

45
Gin

<223> synthetic nucleotide encoding mutant hybrid

polymerase with polymerase domain and heterologous
point mutations El41A
exonuclease activity

DNA binding domain and two
and D143A to abolish 2'-5°

<400> 4

gcaaccgtaa agttcaagta caaaggcgaa
aaagtatgge gtgtgggcaa gatgatctceo
ggocgigygty cggtaagoega aaaggacgeyg

cagaaaaaqg

<210> 5
<211> 6
<Z12> PRT

<Z13> Artificial Seguence

Val
Ser
30

Ser

Lys

Glu
735
Tyr
Thr
Thyr
Lys
Asp

815
Ala

Asp I

15
Phe

Glu

Asn
Arg
Ser
Val
Ile
800
Glu

Pro

gaaaaagagg tagacatctc caagatcaag 60
ttcacctacg acgagggcgg tggcaagacce 120
ccgaaggagce tgctgcagat gectggagaag 180

189%



<220>

<223> synthetic fusion protein peptide linker sequence

<400> 5

Gly Thr Gly Gly Gly &ly

1

<210> ©

<211> 397
<212> DNA
<Z13>

<220>
<223>

5

variable region

<400> &

gaagtacage
tcetgeaagy
cctggacagg
aatggagagt
atgcagctca
tactacggtyg
gtctetgeag

<210> 7

<211> 391
<Z12Z> DNA
<213>

<220>
<223>

tggagcagtc
cttctggcta
gtcttgagtyg
tcaaggctag
ggagcctaac
gtagttoogt
ccaaaacgac

variable region

<4900> 7

gaagtaaagec
tecetgeaagy
cctggacagqg
actcagaagt
atgcaactca
gataggttcg
gcagccaaaa

<210> 8

<211> 388
<212> DNA
<213>

<220>
223>

<400> 8

gaggtaaage
tcectgeaagg
cctgageaaqg
aatcaaaagt
atgcaactca
tatgtececa
gccaaaacda

tggaggagtc

ctictggcta
gtctggaatyg
tcaagggcaa

gcagcttagga
acgggtectg
cgacacccco

tgcaggagte
cttectggeta
geettgagtyg

tcagtgacaa

acagecetgac

tctatgetat

cacceccate

Artificial Seguence

aggggetgay
tgtttteagt
gattggacag
gygccacactyg
atctgaggac
ctecetggett
accecccatet

Artificial Sequence

aggggctgag
cacctttact
gattgggygoet
ggccacattg
atctgaggac
gtttgettac
atctgtetat

Artificial Seguence

tggggectgag
cacgttcacc
gatiggaagg

ggccatatty
atctgaggac

ggactactgg

tgtctata

ctagtgaggoe
acctactgga
atttatcctg
actgcagaca
tctgeggtet
gcttactggg
gtectata

Ltggcaagac
agctactgga
atttatcety
actgecagata
tetgeggotet

tggggccaag
&

ctggtgagygce
agctactgga
attgatceott
actgtagaca
tetgeggtcet
ggtcaaggaa

synthetic monoclonal antibody M13~vh heavy-chain

ctgggtecte
tgaactgggt
gagatggtgg
gatcoteccag
atttetgtge
gccaagggac

synthetic monoclonal antibody M153~vh heavy-chain

ctggggctte
tgcagtgggt
gagatggtga
aatoctceceag
attactgtge
ggactctggt

synthetic monocicnal antibody M22-vh heavy-chain
variable region

ctggggcette
tgaactgggt
acgatagtgsa
aatcctocag
attactgttc
ccteagtcac

agtgaagatt
gaagcagagy
tgttaactac
cacagectac
aagttetict
tetggtetet

agtgaagttyg
aaaacadgadgg
gacttggcac
cacagcctac
aagagaaagqg
cactgtctct

agtgaagctg
taagcagagyg
cactcactac
cacagectac

aaggggggac
cgtotectea

60

120
180
240
300
360
397

60

120
180
240
300
360
391

60

120
180
240
300
360
388



<210> 9

<211> 388
<212> DNA
<Z13>

<220>
<223>

variable region

<400> 9

gaggtgaage
tcetgeaagyg -
cctgageaag
gatcaaaagt
atgcaactca
tatgtcccca
gccaaaacga

<210>
<Z211>
<212>
<213>»

10
364
DNA

<220>
<2Z23>

<400> 10
gacattgtga
atctettgea
tacctgcaga
tctggggteoe
agragagtgg
tggacgttcg
teea

<210>
<211>
212>
<Z213>

11
360
DNA

<220>
<223>

<400> 11

gacattgtga
atctcctgea
caacadgaaac
gggatcccag
actgtggagyg
acgttcggty

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

12
363
DNA

tggaggagtc
cttctggeta
geettgagty
tcagtgacaa
acagectygac
tctatgetat
caccoccatc

tgaccecagac
agtctagtea
aaccaggoca
cagacaggtt
aggctgagga
gtggaggeac

tgacacagac
aggccageca
caggacagcc
ccaggtttag
aggaggatge

gaggcaccaa

Artificial Sequence

aggggctgag
cacgttecacc
gattggaagg
ggccatattyg
atctgaggac
ggactactgg
tgtctata

Artificial Seguence

teccactcectee
gagcattigta
gtetocaaag
cagtggcagt
tectgggactt
caagetggaa

Artificial Sequence

tocagettet
aagtgttgat
acccaaacte
tggcagtggy
tgcaacctat
getggaaatc

Artificial Sequence

synthetic menoclonal antibody M28-vh heavy-chain

ctggtgagyge ctggggettco
acctactgga tgaactgggt
attgatcctt acgatagtga
actgtagaca aatcctccag
tetgeggtet attactgtte
ggtcaaggaa cctcagtcac

synthetic monoclonal-antibody M1i3-vl light-chain
variable region

ctgcctgtceca gtettggaga
catagtaatg gaaacaccta
ctectgatcect acaaagttte
ggatcaggga cagatttcac
tattactgect ttcaaggttc
atcaaacggg ctgatgectge

synthetic monoclonal antibody M15~vl light-chain
variable region

ttggetgtgt
tatgatggty
ctcatctatg
tctgggacag
cactgtcage
aaacgggcetyg

ctctagggea
atagttatat
ctgeatecas
acttcatcct
aaagtaatga
atgctgcacc

agtgaagcetyg
taagcagagyg
cactcactac
cacagcctac

aaggggyggac
cgtctectea

tcaagectee
tttagaatgyg

caaccgattt:

actcaagatc
acatgttccg
accaactgta

gagggceeace
gaactggtac
tetagaatcet
caacatccat

ggatcecgtgy
aactgtatce

&0

120
180
240
300
360
388

60

120
180
240
300
360
364

60

120
180
240
300
360



220>

<223> synthetic monoclonal antibody M2Z2-vl light-chain
variable region

<400> 12
gatattgtga
atctcttgea
tacctgecaga
totggggtee
agcagagtyy
cggacgttey
tece

<210>
<Z211>
<212>
<Z213>

13
364
DNA

<220>
<223>
varia

<400> 13
gatattgtga
atctettgea
tacctgeaga
tctggggtee
agcagagtgg
cggacgtteg
tcca

<210
<21l>
<212>
<213>

14
132
PRT

220>
<223>

tgaccecagac
gatctagtca
ggccaggeca
cagacaggtt
aggctgagga
gtggaggcac

ble regicon

tcacacagtce
gatctagtcea
ggcecaggeea
cagacaggtt
aggctgagga
gtggaggcac

variable region

<400> 14
Glu Val

1

Ser

Gln

Val Lys
Asn
35
Lie

Trp Met

Gly Gln
506
Lys Ala
65
Met

Arg

Gln Leu

Ala Ser Ser
Gln
115

Val

Gly

Ser
130

Leu

Ile
20
Trp

Ser
Val
Tyr F
Rla Thr
Ser

85
Tyr

Arg

Ser
100
Gly Thr

Tyr

Glu Gln
Cvys
Lvs
Gly
Leu
70

Leu
Tyr

Leu

tccactecteo
gagccttgta
gtctccaaag
caatggeagt
tctgggaatt
caagctggaa

Artificial Seguence

teeactetee
gagccttgta
gtcteccaaag
caatggeagt
tctgggaatt
caagctggaa

Artificial Sequence

synthetic monoclonal antibody

Ser Gly

Lys Ala

Gin Arg
40
Asp Gly
55
Thr Ala

Thr Ser
Gly

Ser
120

Ala
Ser
25

Pro
Gly
Asp
Glu
Ser

105
Val

ctgoctgtea
cacagtaatg
ctectgatet
ggatcaggga
tatttetget
atcagacgygg

ctgcctgtca
cacagtaatg
ctectgatet
ggatcaggga
tatttctget
atcagacggy

Glu
10
Gly

Leu
Tyr
Gly Gln
Val Asn
Ser

75
Ser

Arg

Asp
eI
Sexr

Ser Ala

gtcttggaga
gaaacaccta
acazagtttc
cagatttcac
ctcaaagtac
ctgatgectge

synthetic monoclional antibody M28-vl light-chain

gtcttggaga
gaaacaccta
acaaagtttc
cagatttcac
ctcaaagtac
ctgatgcitge

M13-vh heavy-chain

Val Arg Pro

Phe Ser
30
Leu Glu
45
Asn Gly

Sexr Thr

Ala Val Tyr
Leu
110

Thr

Ser Trp

Ala Lys

125

tcaagcctoo
tttacattgg
caaccgattt
actcaagatc
acatattect
accaactgta

tcaagectcee
tttacattgg
caaccgattt
actcaagatce
acatattoct
accaactgta

Gly Serx
15
Thr Tvr

Trp Ile

Glu Phe

Ala Tyr
80
Phe Cys
95
Ala Tyxr

Thr Pro

60

120
180
240
300
360
363

60

126
is8G
240
3006
360
364



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

<220>
<223>»

<400>

15
130
PRT

Artificial Sequence

synthetic moncclonal antibody
variable region

15

Glu Val Lys Leu

1

Ser Val Lys Leu

20

Trp Met Gln Trp

Gly Al
50

Lys G1

6D

Met G1

Ala Ar

Gln Gl

35
a Ile Tyr

y Lys Ala
n Leu Ser
g Glu Arg

100

y Thr Leu
115

Val Tyr

i3

<210>
<211>»
<Z12Z>
<2Z13>

<220>
<223>

<400>

Giu Va
1

Ser Va

Trp Me

Gly Arx
50

Ser As

65

Met Gl

Ser Ar

0

16
129
PRT

Glu
5
Ser

Val
Pro
Thr
Ser
85

Asp

Val

Glu
Cys
Lys
Gly
Leu
70

Leu

Arg

Thr

Ser
Lys
Gln
Asp
Thr
Glu
Phe

Val

Artificial Seguence

Gly
Ala
Arg
Gly
Ala
Ser
Aszp

Ser
120

Ala
Ser
25

Pro
Giu
Asp
Glu
Gly

105
Ala

synthetic monoclonal antibody
variable region

i6
1 Lys Leu

1 Lys Leu
20
t Asn Trp
35
g Ile Asp

p Lys Ala
n Leu Asn

g Gly Asp
100

Gly Thr Ser Val

Tyr

115

Gln

Ile
Ser
85

Tyr

Thr

Glu

Cys

Lys ¢

Tvyr
Leu
70

Leu

Val

Val

Ser

Lys

Asp
Thr
Thr
Pro

Ser

Gly
Ala
Arg
40

Ser
Val
Ser

Iile

Ser
120

Ala

Ser
25
Pro

Glu

Tyr
105
Ala

M15-vh heavy-chain

Glu Leu
10

Gly Tyr

Gly Gin
Thr Trp

Lys Ser
75

Asp Ser
90
Ser Trp

Ala Lys

Ala
Thr
Gly
His
60

Ser
Ala

Phe

Thr

Arg
Phe
Leu

45
Thr

Ala

Thr
125

Pro
Thr
30

Glu
Gln
Thr
Tyy
Tyr

110
ro

MZZ-vh heavy-chain

Glu Leu
10
Gly Tyx

Glu Gln

Thr His

Lys Ser
75

Asp Ser

20

Ala Met

Lys Thr

Val
Thr
Gly
Tyr
60

Ser
Ala

Asp

Thr

Arg
Phe
Leu
45

Asn
Ser
Val
Tyr

Fro
125

Pro
Thr
30

Glu
Gln
Thr
Tyr
Trp

110
Pro

Gly
15

Ser
Trp
Lys
Ala
Tyr
95

Trp

Pro

Gly

Ser

Ala
Tyr
ile
Phe
Tyr
80

Cys

Gln

Val



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

<220>

<223

<400> 17

17

129
PRT
Artificial Sequence

variable region

Glu Val Lys Leu

1

Ser Val Lys Leu

Trp
Gly
Ser
65

Met
Ser

Gly

Tyr

Met
Arg
50

Asp

Gln

<210> 18

<211>
<Z212>
<213>

<220

<223>

Asn
35

Ile
Lys
Leu

Gly

Sern
115

121
PRT
Artificial Seguence

20
Trp

Asp
Ala
Asn
Asp

160
Val

Glua Glu

5
Ser

Val
Pro
Iie
Sex
85

Tyr

Thr

Cys
Lys
Tvr
Leu
0

Leu

Val

Val

variable region

<400> 18
Asp Ile Val Met

1

Asp Gln Ala

Asn
Pro
Asp

&5
Ser

Gly

Lys
50

Arg

Arg

His

Ala

<210> 19
<211i> 12

<212>
<213>

Asn
35

Leu
Phe
Yal
Val

Asp
115

0

PRT
Artificial Seguence

Ser
20

Thr
Leu
Ber
Glu
Pro

100
Ala

Thr
5
ile
Tyr

Ile

Ala
85
Trp

Ala

Gln
Ser
Leu
Tyr

Ser

-

7

Glu

Sexr
Lys
Gin
Asp
55

Thx
Thzx

Pro

Ser

Thr
Cys
Glu
Lys
55

Gly
Asp

Phe

Thr

Gly
Ala
Arg
40

Ser
Val
Ser

Iie

Ser
120

Pro
Lys
Trp
40

Val
Ser
Leu

Gly

Val
120

Ala
Ser
25

Pro
Asp
Asp
Glu
Tyxr

1G5
Ala

synthetic monoclonal antibody

Lau
Ser
25

Tyxr

Ser

Glu Leu
10
Gly Tyr

Glu Gln

Thr His

Lys Ser
75

Asp Ser

S0

Ala Met

Lys Thr

Val

Gly
Tyx
60

Ser
Ala
Asp

Thr

Arg
Phe
Leu
45

Asn

Ser

Val T

Tyxr

Pro
125

synthetic monoclonal antibedy M28-vh heavy-chain

o

Thr
30
Glu

M13-vl light-chain

Ser Leu
10
Ser Gln

Leu Gln
Asn Arg

Thr Asp
75

Leu Tyr

90

Gly Thr

Pro
Ser
Lys
Phe
60

Phe

Tyr

Lys

Val
Ile
Pro
45

Sexr
Thr
Cys

Leu

Ser
Yal
30

Gly
Gly
Leu

Phe

Glu
110

Gly
15

Thr
Trp
Lys

Ala

Leu
15

His
Gln
Val
Lys
Gln

85
Ile

Ala
Tyr
Ile
Phe

Tyr

Gly
Ser
Ser
Pro
ile
80

Gly

Lys



<220>

<223> synthetic moncclonal antibody
variable region

<400> 19
Asp Ile val Met Thr
1 5
Gln Arg Ala Thr Ile
20
Gly Bsp Ser Tyr Met
35
Lys Leu Leu Ile Tyr
50

Arg Phe Ser Gly Ser
65

Pro Val Glu Glu Glu

=
io)

Glu Asp Pro Trp Thr
100
Ala Asp Ala Ala Pro
115

<210> 20
<211> 121
<212> PRT

Gln
Ser
Asn
Ala
Gly
70

Asp

Phe

Thr

Thr
Cys
Trp
Ala
55

Ser
Ala

Gly

Val

<213> Artificial Sequence

<220>

Pro
Lys
Tyr
40

Ser
Gly
Ala

Gly

Ser
120

Ala
Ala
25

Gln
Asn

Thr

Gly
108

<223> synthetic monoclonal antibody
variable region

<AQ0> 20

Asp Ile Val Met Thr

1 5
Asp Gln Ala Ser lle
20
Asn Gly Asn Thr Tyr
35
Pro Lys Leu Leu Ile

BLsp Arg Phe Asn Gly
65

Ser Arg Val Glu Ala

85
Thr His Ile Pro Arg
1006
Arg Ala Asp Ala Ala
115

<210> 21
<23i1> 121
«212> PRT

Ser

His
Lys
55

Gly
Asp

Phe

<213> Artificial Seguence

<220>

Pro
Arg
Tro
40

Val
Ser
Leu

Gly

Val
120

Zer
25

Ty
Ser
Gly
Gly
Gly

105
Ser

M15-vl light-chain

Ser Leu
10
Ser Gln

Gln Lys
Leu Glu

Asp Phe
75

Tyr His

80

Thr Lys

Ala
Ser
Pro
Ser
60

Iie

Cys

Leu

Val
Val
Gly
45

Gly
Leu

Gln

Glu

Ser
Asp
Gln
Tie
Asn
Gin

Ile
110

M22~vl light-chain

Ser Leu
10
Ser Gln

Leu Gln
Asn Arg

Thr Asp
75

Ile Tyr

90

Gly Thr

Pro
Ser
Arg
Fhe
&0

Phe

Phe

Lys

Val
Leu
Pro
45

Ser
Thr
Cys

Leu

Ser
Val
30

Gly
Gly
Leu

Ser

Glu
11¢

<223> synthetic monoclonal antibody M28-vl light-chain
variable region

10

Leu
15

Tyr
Pro
Pro

Ile

Ser
35
Lvs

Leu
15

His
Gln
Val
Lys
Gln

95
Ile

Gly
Asp
Pro
Ala
His
80

Asn

Arg

Gly
Ser
Ser
Pro
Ile
80

Ser

Arg



<400> 21

Asp Ile Val
1

Asp Gln Ala

Asn Gly Asn
35
Pro Lys Leu
50
Asp Arg Phe
65
Ser Arg Vval

Thr His Tle
Arg Ala Asp
115

<210> 22
<z211> 5
<212> BRT

Ile
Ser
20

Thr
Len
Asn
Glu
Pro

100
Ala

Thr
Ile
Tyr
Ile
Gly
Rla
85

Arg

Bla

Gln
Ser
Leu
Tyr
Ser
7C

Glu

Thr

Pro

Ser
Cvs
His
Lys
55

Gly
Asp

Phe

Thr

<213> Artificial Seguence

<2205

Ser
Leu
Gly

Val
120

Leu
Ser
25

Tyr
Ser
Gly
Gly
Gly

105
Ser

Ser
10

Ser
Leu
Asn
Thr
Ile

S
Gly

Leu
Gln
Gln
Arg
Asp
75

Tyr

Thr

Pro
Ser
Arg
Phe
60

Fhe

Phe

Lys

Val
Ligu
Pro
45

Ser
Thr
Cys

Leu

Ser
Val
30

Gly
Gly
Leu

Ser

Glu
110

<223> synthetic moncclonal antibody M13-vh heavy-chain
(CDRL)

complementary determining region 1

<400> 22

Thr Tyr Trp Met Asn

1

<210> 23
<zZ11> 17
<212> PRT

5

<213> Artificizl Sequence

<Z220>

<223> synthetic moncclonal antibody M13-vh heavy-chain
{CDR2)

complementary determining region 2

<400>» 23

Leu
15
His

Gln
Val
Lys

Gln

4
R

Ile

Gly
Ser
Ser
Pro
Ile
80

Ser

Arg

Gin Ile Tyr Pro Gly Asp Gly Gly Val Asn Tyr Asn Gly Glu Phe Lys

1
Ala

<210> 24
<Z211> 14
<212> PRT

5

<213> Artificial Sequence

<220>

10

<223> synthetic monoclenal antibody Mi3-vh heavy-chain

complementary determining region 3

<400> 24

Ser Ser Tyr Tyr Gly Gly Ser Ser Val

1

5

Ser Trp Leu Ala Tyr

10

{CDR3)

15



<210> 25

<211> 16

<212> PRT

<213>» Artificial Seguence

<220>
<223> synthetic monoclonal antibody M13-vl light-chain
complementary determining region 1 (CBR1)

<400> 25
Lys Ser Ser Gln Ser Ile Val Eis Ser Asn Gly Asn Thr Tyr Leu Glu
1 5 10 15

<210> 26

<211> 6

<Z212> PRT

<213>» Artificial Sequence

<220>
<223>» synthetic monoclonal antibody M13-vl light-chain
complementary determining region 2 {(CDRZ)

<400> 26
Lys Val Ser &Asn Arg Phe
i 5

<2310> 27

<211> 9

<212> PRT

<213> Artificlal BSeguence

<220>
<223>» synthetic monoclonal antibody Mi3-vl light-chain
complementary determining region 3 {(CDR3)

<400> 27
Phe Gln Gly Ser His Val Pro Trp Thr
1 5

210> 28

<21l> 5

<212>» PRT

<213> Artificial Seguence

<220>
<223> synthetic monoclonal antibody M15~-vh heavy-chain
cemplementary determining region 1 (CDR1)

<400> 28
Ser Tyr Trp Met Gln
1 5

<210> 29

<211> 17

<212> PRT

<213> Artificial Seguence

12



<220>
<223> synthetic monoclonal antibody Mi5-vh heavy-chaln
complementary determining region 2 {CDRZ)

<400> 29

Ala Ile Tyr Pro Gly Asp Gly Glu Thr Trp His Thr Gln Lys Phe Lys
1 5 1o 15

Gly

<210> 30
<21i> 1Z
<212> FRT
<213> Artificial Segquence

<220>
<223> synthetic monoclonal antibody M15-vh heavy-chain
complementary determining region 3 (CDR3}

<400> 30
Glu Arg Asp Arg Phe Asp Gly Ser Trp Phe Ala Tyr
1 5 10

<210> 31

<21i» 15

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic monoclonal antibody M15-vl light-chain
complementary determining reglion 1 (CDR1)

<400> 31
Lys Ala Ser Gln Ser Val Asp Tyr Asp Gly Asp Ser Tyr Met Asn
1 5 10 i

<210> 32

<211> 7

<212> PRT

<213> Artificial Ssguence

<220>
<223> synthetic monecclonal antibody M15-vl light-chain
complementary determining region 2 (CDR2Z)

<400> 32
Ala Ala Ser Asn Leu Glu Ser

P

4 5

<210> 33

<211» 9

<212> PRT

<213> Artificial Seguence

<220>
<223> synthetic monoclonal antibody M15-vl light-chain
complementary determining regiom 3 {CDR3)



<400> 33
Glin Gln Ser Asn Glu Asp Pro Trp Thr
1 5

<210> 34

<211> 5§

<212> PRT

<213> Artificial Seguence

<220>
<223> synthetic monoclonal antibody MZ2-vh heavy-chain
complementary determining reglon 1 (CDR1)

400> 34
Thr Tyr Trp Met Asn
1 5

<210> 35

<211> 17

<212> PRT

<213> Artificial Seqguence

<220>
<223> synthetic monoclenal antibody MZ2-vh heavy-chain
complementary determining region 2 (CDR2Z)

<400> 35

Arg Ile Asp Pro Tyr Asp Ser Asp Thr His Tyr Asn Gln Lys Phe Ser
1 5 10 15

Asp

<210> 36

<21i> 11

<212> PRT

<Z13> Artificial Sequence

<220>
<223> synthetic monoclonal antibody M2Z-vh heavy-chailn
complementary determining region 3 (CDR3)

<400> 36
Gly Asp Tyr Val Pro Ile Tyr Ala Met Asp Tyr
1 5 10

<210> 37

<211> 16

<Z212> PRT

<Z13> Artificial Sedquence

<220>
<223> synthetic monoclonal antibody M22-vl light-chain
complementary determining region 1 (CDRL)

<400> 37
Arg Ser Ser Gin Ser Leu Val His Ser Asn Gly &Asn Thr Tyr Leu His
1 5 i0 i5

14



<210> 38

<211> 7

<212> PRT

<213> Artificial Seqguence

<220
<223>» synthetic monoclicnal antibody M22~vl light-chain
complementary determining region 2 (CDRZ)

<400> 38
Lys Val Ser Asn Arxy Phe Ser
1 5

<210> 39

<211> 8

<212> PRT

<213>» Artificial Sequence

<220>
<223» synthetic monoclonal antibody M22-vl light-chain
complementary determining region 3 (CDR3)

<400> 39
Ser Gln Ser Thy His Ile Pro Arg
1 5

<210> 490

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic monoclonal antibody M28-vh heavy-chain
complementary determining region 1 {CDR1)

<400> 40
Thr Tyr Trp Met Asn
1 5

<210> 41

<211> 17

<212> PRT

<213> Artificial Seguence

220>
<223> synthetic monoclonal antibody M28-vh heavy-chain
complementary determining region 2 {(CDR2)

<400> 41

Arg Ile Asp Pro Tyr BAsp Ser Asp Thr His Tyr Asn Gln Lys Phe Sex
1 5 10 15

Asp

210> 42

<211> 11

<212> PRT

<213> Artificial Sequence



<Z220>
<223» synthetic monoclonal antibody M28-vh heavy-chain
complementary determining region 3 (CDR3)

<400> 42
Gly Asp Tyr Val Pro Ile Tyr Ala Met Asp Tyr
1 5 10

<210> 43
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic monoclonal antibody M28-vl light-chain
complementary determining region 1 (CDR1)

<400> 43
Arg Ser Ssr Gln Ser Leu Val His Ser Asn Gly Asn Thr Tyr Leu His
1 5 10 i5

<210> 44

<211> 7

<212> PRT

<213> Artificiszl Seguence

<220>
<223> synthetic moncclonal antibody MZ28-vl light-chain
complementary determining region 2 (CDRZ)

<400> 44
Lys Val Ser Asn Arg Phe BSer
1 5

<210> 45

<21i> 8

<212> PRT

<213> Artificial Seguence

<Z20>
<223> synthetic monoclonal antibody M28-vl light-chain
complementary determining region 3 (CDR3}

<400> 45
Ser Gln Ser Thr His Ile Pro Arg
1 5

<210> 46

<211> 6

<212> PRT

<213> Artificial Sequence

<220>

<223> synthetic 6-His tag, metal chelate affinity tag,
polvhistidine tag, six adjacent histidines

16



<400> 46
His His His His His His
1 5

<210> 47

<zZ1ll> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> synthetic anti-DYKLDDDK epitope tag

<4C0> 47
Asp Tyr Lys Asp Asp Asp Asp Lys
1 5

17



