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SEQUENCE LISTING

<110>  KANEKA GORPORATION

<120> PROTEIN CAPABLE OF BINDING SPECIFICALLY TO IMMUNOGLOBULIN, AND
IMMUNOGLOBULIN-BINDING AFFINITY LIGAND

<130> B100013W001

<140> PCT/JP2011/057156
141> 2011-03-24

<150> JP2010-068870
151> 2010-03-24

{160> 85

170> Peatentln version 3.1

Q210> 1

211> 56

212> PRT

<213> Staphylococcus aureus

<400> 1

Ala Gin His Asp Glu Ala Gln Gin Asn Ala Phe Tyr Gln Val Leu Asn

1 5 10 15

Met Pro Asn Leu Asn Ala Asp GIn Arg Asn Gly Phe Ile Gln Ser Leu
20 25 30

Lys Asp Asp Pro Ser GIn Ser Ala Asn Val Leu Gly Giu Ala GIn Lys
35 40 45
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Leu Asn Asp Ser GIn Ala Pro Lys
50 55

Q2100 2

211> 61

212> PRT

<{213> Staphyliococcus aureus

<400, 2

Ala Asp Ala GlIn Gin Asn Lys Phe Asn Lys Asp Gln GIn Ser Ala Phe
1 5 10 15

Tyr Glu 1le Leu Asn Met Pro Asn Leu Asn Glu Glu GlIn Arg Asn Gly
20 25 30

Phe Ile GIn Ser Leu Lys Asp Asp Pro Ser Gin Ser Thr Asn Val Leu
35 40 45

Gly Glu Ala Lys Lys Leu Asn Glu Ser Gln Ala Pro Lys
50 55 60

210> 3

<211> 58

212> PRT

<213> Staphylococcus aureus

<400> 3

Ala Asp Asn Asn Phe Asn Lys Glu Glin GlIn Asn Ala Phe Tyr Glu Ile
1 5 10 15
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Leu Asn Met Pro Asn Leu Asn Glu Glu Gin Arg Asn Gly Phe Ile GIn
20 25 30

Ser Leu Lys Asp Asp Pro Ser GIn Ser Ala Asn Leu Leu Ala Glu Ala
35 40 45

Lys Lys Leu Asn Glu Ser Gin Ala Pro Lys
50 55

Q10> 4

<211> 58

212> PRT

<{213> Staphylococous aureus

400> 4

Ala Asp Asn Lys Phe Asn Lys Glu Gin GIn Asn Ala Phe Tyr Glu Ile
1 5 10 15

Leu His Leu Pro Asn Leu Asn Glu Giu Gin Arg Asn Gly Phe Ile Gin
20 25 30

Ser Leu Lys Asp Asp Pro Ser GIn Ser Ala Asn Leu Leu Ala Glu Ala
35 40 45

Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys
50 55

<210> b5
<211> 58
<212> PRT
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{213> Staphylococcus aureus

<400> 5

Ala Asp Asn Lys Phe Asn Lys Glu GIn Gln Asn Ala Phe Tyr Glu lle
i 5 10 15

Leu His Leu Pro Asn Leu Thr Glu Glu GIn Arg Asn Gly Phe Ile Gin
20 25 30

Ser Leu Lys Asp Asp Pro Ser Val Ser Lys Glu Ile Leu Ala Glu Ala
35 40 45

Lys Lys Leu Asn Asp Ala GIn Ala Pro Lys
50 55

210> 6

211> 56

212> PRT

213> E-wild mutant

<400> 6
Ala GIn His Asp Glu Ala GIn Gln Asn Ala Phe Tyr Gin Val Leu Asn

1 3 10 15

Met Pro Asn Leu Asn Ala Asp Gln Arg Asn Ala Phe [le Gin Ser Leu
20 25 30

Lys Asp Asp Pro Ser Gln Ser Ala Asn Val Leu Gly Glu Ala Gin Lys
35 40 45



5/43

Leu Asn Asp Ser Gin Ala Pro Lys
50 55

Q2100 7

211> 61

212> PRT

213> D-wild mutant

<400> 7
Ala Asp Ala Gin Gln Asn Lys Phe Asn Lys Asp Gln Gin Ser Ala Phe

1 5 10 15

Tyr Glu lle Leu Asn Met Pro Asn Leu Asn Glu Glu GIn Arg Asn Ala
20 25 30

Phe Ile Gln Ser Leu Lys Asp Asp Pro Ser Gln Ser Thr Asn Val Leu
35 40 45

Gly Glu Ala Lys Lys Leu Asn Glu Ser Gin Ala Pro Lys
50 55 60

210> 8

211> 58

212> PRT

213> A-wild mutant

<400> 8

Ala Asp Asn Asn Phe Asn Lys Giu GlIn Gin Asn Ala Phe Tyr Glu lle
1 5 10 15
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Leu Asn Met Pro Asn Leu Asn Glu Glu GIn Arg Asn Ala Phe lle Gin
20 25 30

Ser Leu Lys Asp Asp Pro Ser GIn Ser Ala Asn Leu Leu Ala Glu Ala
35 40 45

Lys Lys Leu Asn Gilu Ser GIn Ala Pro Lys
50 55

210> 9

211> 58

212> PRT

<213> B-wild mutant

<400> 9
Ala Asp Asn Lys Phe Asn Lys Glu GIn Gin Asn Ala Phe Tyr Glu Ile

1 5 10 15

Leu His Leu Pro Asn Leu Asn Glu Glu Gln Arg Asn Ala Phe Ile Gin
20 25 30

Ser Leu Lys Asp Asp Pro Ser Gln Ser Ala Asn Leu Leu Ala Glu Ala
35 40 45

Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys
50 55

<210> 10
<211> &8
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212> PRT
213> G-wild mutant

<400> 10
Ala Asp Asn Lys Phe Asn Lys Glu GIn Gln Asn Ala Phe Tyr Glu [le

1 5 10 15

Leu His Leu Pro Asn Leu Thr Glu Glu Gin Arg Asn Ala Phe Ile Gin
20 25 30

Ser Leu Lys Asp Asp Pro Ser Val Ser Lys Glu Ile Leu Ala Glu Ala
35 40 45

Lys Lys Leu Asn Asp Ala GIn Ala Pro Lys
50 55

210> 11

<211> 290

<212> PRT

213> C-wild mutant

<400> 11
Ala Asp Asn Lys Phe Asn Lys Glu Gln GIn Asn Ala Phe Tyr Glu lle

1 5 10 15

Leu His Leu Pro Asn Leu Thr Glu Giu Gin Arg Asn Val Phe Ife Gln
20 25 30

Ser Leu Lys Asp Asp Pro Ser Val Ser Lys Glu [le Leu Ala Glu Ala
35 40 45
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Lys Lys Leu Asn Asp Ala GIn Ala Pro Lys Ala Asp Asn Lys Phe Asn

50

95

Lys Glu GIn GIn Asn Ala Phe Tyr Glu Ile Leu

65

15

Thr Glu Glu Glin Arg Asn Val Phe Ile Gin Ser

85

Ser Val Ser Lys Glu
100

Gin Ala Pro Lys Ala
115

Phe Tyr Glu lle Leu
130

Val Phe Tle GlIn Ser
145

Leu Ala Glu Ala Lys
165

Asn Lys Phe Asn Lys
180

90

Ile Leu Ala Glu Ala Lys

105

Asp Asnh Lys Phe Asn Lys

120

His Leu Pro Asn Leu Thr

135

155

170

185

60

His Leu Pro Asn Leu
80

Leu Lys Asp Asp Pro
85

Lys Leu Asn Asp Ala
110

Glu Gin Gln Asn Ala
125

Glu Glu GlIn Arg Asn
140

Leu Lys Asp Asp Pro Ser Val Ser Lys Glu Ile

160

Lys Leu Asn Asp Ala Gln Ala Pro Lys Ala Asp

175

Glu Gin Gin Asn Ala Phe Tyr Glu Ile Leu His

190
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Leu Pro Asn Leu Thr 6lu Glu GIn Arg Asn Val Phe Ile Gln Ser Leu
195 200 205

Lys Asp Asp Pro Ser Val Ser Lys Glu Ile Leu Ala Glu Ala Lys Lys
210 215 220

Leu Asn Asp Ala Gin Ala Pro Lys Ala Asp Asn Lys Phe Asn Lys Glu
225 230 235 240

Gin Gln Asn Ala Phe Tyr Glu [le Leu His Leu Pro Asn Leu Thr Glu
245 250 255

Glu Gin Arg Asn Val Phe Ile Gin Ser Leu Lys Asp Asp Pro Ser Val
260 265 270

Ser Lys Glu Ile Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala GIin Ala
275 280 285

Pro Lys
290

Q210> 12

211> 881
<212> DNA
<213> DNA code

400> 12
ctgcagataa caaatttaac aaagaacaac aaaacgettt ctacgaaatc ctgeacttec 60

caaaccttac tgaagaacaa cgtaatgttt tecatccaato cotgaaagat gatocateig 120
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tatccaaaga aattttegegca gaggctaaaa aacttaacga cggtcaggcg cetaaggetg
ataacaaatl caacaaagaa caacaaaacg ctititatga aatccttcac ctgecaaato
ttacagaaga acaacgcsac gtattcattc aaagettgaa ggatgacccet tocgttagea
aagagatccl ggotgaagea aaaaagttga atgatgegea ageaccaaaa getgataata
aattcascaa agaacaacaa aatgecattct acgaaatectt geacctteoot aacctgactg
aagageageg taacgtittt atccagaget tgaaagacga tocatetgic tccaaagaaa
ttcteogoaga agegaagaaa ctgaacgatg ctcaagetec gaaagcagac aacaaattcea
ataaggaaca goaaaacgeg ttttatgaaa tictgeatet tecaaacttg acagaggaac
aacgcaatgt tttcatccaa tocctgaaag atgatcogag cgtttetaag gaaatottag
ctgaagcaaa aaaacigaac gacgetcaag ctccaasage ggataacaag tttaacaaag
aacaacaaaa tgcttitctac gagatctige accttocgaa cotgactgaa gaacaacgta
acgtatttat tcagtctitsg aaggatgacc catccgtaag caaagagatc ctggoagaag
ctaaaaaatt gaatgatgca caagctocaa aataatctag a

210> 13

Q211> 172

<212> DNA

<213> DNA code

400> 13
ctgcagataa caaattiaac aaagaacaac aaaacgettt ctacgaaatec ctgcacttge

caaaccttac tgaagaacaa cgtaatgttt tecatccaatc coctgaaagat gatccatetg

tatccaaaga aatttiggea gagegctaaaa aacttaacga cgcteagegeg c¢

180

240

300

360

420

480

540

600

660

120

180

840

881

60

120

172



210>
2115
212>
213>

<400>

14
111
DNA
DNA code

14
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ggogoctaag gotgataaca aattcaacaa agaacaacaa aacgettitt atgaaatceot

tcacctgeca aatctitacag aagaacaacg caacgtattc attcaaaget t

<210>
211>
212>
<213>

<400>

15

290

DNA

DNA code

15

aagottgaag gatgaccctt ccgttageaa agagatccte getigaagcaa aaaagitgaa

tgatpgopcaa geaccaaaag ctgataataa attcaacaaa gaacaacaaa atgcaticta

cgaaatcttg caccttecta acctgactga agageagegt aacgtitttia tecagagett

gaaagacgat ccatctgtet coaaagaaat tetcgecagaa gegaagaaac tgaacgatec

tcaagctcog aaageagaca acaaattcaa taaggaacag caaaacgegt

<210>
211>
212>
WARD

<400>

16

192

DNA

DNA code

16

acgcgttita tgaaattctg catcttccaa actigacaga ggaacaacge aatgttttea

60

1

60

120

180

240

290

60
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tocaatcoct gasagatgat cogagogttt ctaaggaaat ctiggetgaa geaaaaazac

tgaacgacge toaagetcca aaagegegata acaagittaa caaagaacaa caaaatgelt

tetacgagat ot

210>
<2112
212>
<213>

<400,

17

140

DNA

DNA code

17

agatcttgca cottcogaac ctgactegaag aacaacgtaa cgtatttatt cagtetttea

aggatgacco atcegtaage aaagagaltoc tggcagaage taaaaaatig aatgatgeac

aasgeiccaaa ataatctaga

210>
<2112
212>
Q13>

<400>

18

23

DNA

synthetic oligonucleotide (DNA primer)

18

acaacgtaat gettteoatoc aat

<210>
Q11>
VAVY
213>

<400>

19

23

DNA

synthetic oligonucleotide (DNA primer)

19

attggatgaa ageattacgt tgt

120

180

192

60

120

140

23

23



210>
WVARD.
212>
213>

<400>
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20

23

DNA A

synthetic oligonucleotide (DNA primer)

20

acaacgeaac geattcatic aaa

<2105
211>
212>
WAKY

<400>

21

23

DNA

synthetic oligonucleotide (DNA primer)

21

tttgaatgaa tgogttgegt tet

<210>
211>
212>
213>

<400>

22

23

DNA

synthetic oligonucleotide (BNA primer)

22

goagegtaac gettttatec aga

210>
\VARD.
<12
<213>

<400>

23

23

DNA

synthetic oligonucleotide (DNA primer)

23

tctggataaa agegttacee tge

210>
\AR Dy

24
23

23

23

23

23
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<212> DNA
<213> synthetic oligonucleotide (DNA primer)

400> 24
acaacgcaat getttcatec aat 23

Q210> 25

211> 23

<212> DNA

213> synthetic oligonuclectide (DNA primer)

<400> 25
attpgatgaa agecattgeet tet 23

210> 26

Q211> 23

<212> DNA

<213> synthetic oligonucleotide (DNA primer)

<400> 26
acaacgtaac gcatttattec agt 23

210> 27

Q11> 23

<212> DNA

<213> synthetic oligonuclieotide (DNA primer)

<400> 27
actgaataaa tgeogtiacet tgt 23

210> 28
211> 290
212> PRT
213> C-wild mutant
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<400> 28
Ala Asp Asn Lys Phe Asn Lys Glu Gin GlIn Asn Ala Phe Tyr Glu Ile
i 5 10 15

Leu His Leu Pro Asn Leu Thr Glu Glu Gln Arg Asn Ala Phe 1Tle Gin
20 25 30

Ser Leu Lys Asp Asp Pro Ser Val Ser Lys Glu Ile Leu Ala Glu Ala
35 40 45

Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys Ala Asp Asn Lys Phe Asn
50 55 60

Lys Glu GIn GIn Asn Ala Phe Tyr Glu Ile Leu His Leu Pro Asn Leu
65 70 15 80

Thr Glu Glu Gin Arg Asn Ala Phe lie Gin Ser Leu Lys Asp Asp Pro
85 90 95

Ser Val Ser Lys Glu [le Leu Ala Giu Ala Lys Lys Leu Asn Asp Ala
100 105 110

Gin Ala Pro Lys Ala Asp Asn Lys Phe Asn Lys Glu Gin Gln Asn Ala
115 120 125

Phe Tyr Glu Ile Leu His Leu Pro Asn Leu Thr Glu Glu GIn Arg Asn
130 135 140



Ata Phe [le GIn
145

Leu Ala Glu Ala

Asn Lys Phe Asn
180

Leu Pro Asn Leu
195

Lys Asp Asp Pro
210

Leu Asn Asp Ala
225

Gln Gln Asn Ala

Giu GIn Arg Asn
260

Ser Lys Glu Ile
275

Pro Lys

Ser

Lys

165

Lys

Thy

Ser

Gln

Phe

245

Ala

Leu

16/43

Leu Lys Asp Asp Pro Ser Val Ser Lys Glu [le

150

155

160

Lys Leu Asn Asp Ala Gin Ala Pro Lys Ala Asp

170

175

Glu GIn Gin Asn Ala Phe Tyr Glu [le Leu His

185

Glu Glu GIn Arg Asn Ala

200

Vai Ser Lys Glu
215

Ala Pro Lys Ala
230

Tyr Glu Ile Leu

Phe Ile GlIn Ser
265

Ala Glu Ala Lys
280

[le Leu

Asp Asn
235

His Leu
250

Leu Lys

Lys Leu Asn Asp Ala

Phe [le Gin

Ala Giu Ala

Pro Asn Leu

Asp Asp Pro

190

Ser Leu
205

Lys Lys

Lys Phe Asn Lys Glu

240

Thr Glu
255

Ser Val
270

Gln Ala
285
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290

210> 29

211> 873
<212> DNA
<213> DNA code

<400> 29
gcagataaca aatttaacaa agaacaacaa aacgetftet acgaaatect geacttgeca

aacctitactg aagaacaacg taatgetttc ateccaatcoc tgaaagatga tecatectglia

tccaaagaaa ttttggoaga ggotaasaaaa cttaacgacg ctecaggegee taaggetgat

aacaaattca acaaagaaca acaaaacget ttttatpgaaa teocttcacct gecaaatett

acagaagaac asacgeaacge aticattcaa agettgaagg atgaccotic cgtitagozaa

gagatecctge ctgaageaaa aaagttegaat gatgegoaag caccaaaage tgataataaa

ttcaacaaag aacaacaaaa tgeattetac gaaatettge accticctaa cetgactgaa

gagcagegta acgettttat ccagagette aaagacgate cateteteotec caaagaaatt

ctcgcagaag cgaagaaact gaacgatget caageiccga aagcagacaa caaaticaat

aaggaacage aaaacgegtt ttatgaaatt ctgecatettc caaactigac agaggaacaa

cgcaatgett tecatccaate cotgaaagat gatecgageg titectaagga aatettigget

gaagcaaaad aactgaacga cgetcaaget ccaaaagegg ataacaagtt taacaaagaa

caacaaaatg ctttctacga gatcettigcac cttocgaace tgactgaaga acaacgtaac

goatttatte agtetttgaa gegatgaccea tecgtaagea aagagateot ggeagaaget

aaaaaattga atgatgcaca agetccaaaa taa

60

120

180

240

300

360

420

480

940

600

660

120

180

840

873



<210>
<21
212>
213>

<400>
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30
24
DNA
synthetic ol igonucieotide (DNA primer)

30

ctttocatecca agagoctgaaa gatg 24

<2102
211>
212>
213>

<400>

31

24

DNA

synthetic oligonucleotide (DNA primer)

31

catetttcag cteitggate amag 24

<210>
211>
212>
213>

<400>

32
25
DNA
synthetic oligonucleotide (DNA primer)

32

gcattcattc aagagttgaa ggatg 25

<210>
\VANDS
VAV.Y
213>

<400>

33
25
DNA
synthetic oligonucleotide (DNA primer)

33

catccttcaa ctottgaatg aatge 25



210>
AN b
VAV,
<213>

<400>
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34

24

DNA

synthetic oligonucleotide (DNA primer)

34

cttttatcca gegaattgaaa gacg

210>
211>
212>
213>

<400>

35

24

DNA

synthetic oligonucleotide (DNA primer)

35

cgtotttcaa ttoctggata aaag

210>
211>
Q212>
Q213>

<400,

36
24
DNA
synthetic oligonucleotide (DNA primer)

36

ctttoatcca agagetgaaa gatg

<2107
211>
212>
213>

<400>

37

24

DNA

synthetic oligonucleotide (DNA primer)

37

catctttcag ctettegate azag

<210>
ARD

38
2b

24

24

24

24



AV
213

<400>
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DNA
synthetic oligonucieotide (DNA primer)

38

gcatttattc aggagttigaa ggatg

210>
\WARD
212>
213>

<400>

39
25
DNA
synthetic oligonucleotide (DNA primer)

39

catccttcaa ctectgaata aatge

210>
211>
212>
<213

<400>

40

25

DNA

synthetic oligonuciectide (DNA primer)

40

caatocotga aaagagatce atctg

210>
211>
212>
213>

<400>

41

25

DNA

synthetic oligonucleotide (DNA primer)

41

cagatggate tottttcagg gattg

<210>
211>
22>
213>

42
23
DNA
synthetic oligonucleotide (DNA primer)

25

25

25

25



<400>
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42

caaagcttga agagagacce tic

10>
\VARD
212>
<213>

<400>

43

23

DNA

synthetic oligonucleotide (DNA primer)

43

gaagggtote tettcaaget ttg

<210>
21
212>
Q213>

<400>

44
23
DNA
synthetic ofigonuclieotide (DNA primer)

44

gagcttgaaa cgtgatccat ctg

210>
211>
212>
213>

<400>

45

23

DNA

synthetic oligonucleotide (DNA primer)

4b

cagatgegatc acgtttcaag otc

<210>
211>
212>
213>

<400>

46
23
DNA
synthetic oligonucleotide (DNA primer)

46

23

23

23

23



22/43

caatccotga asagagatoc gag

210> 47

211> 23

<212> DNA

<213> synthetic oligonucleotide (DNA primer)

<400> 47
ctoggatote ttttcaggga tte

210> 48

Q11> 22

<212> DNA

<213> synthetic oligonucleotide (DNA primer)

400> 48
gtctttgaag agagacccat cc

210> 49

Q211> 22

<212> DNA

<213> synthetic oligonucleotide (DNA primer)

<400> 49
ggatgegetot ctottcaaag ac

210> 50

Q211> 34

<212> DNA

<213> synthetic oligonucieotide (DNA primer)

<400> 50
catccaatee ctgegtegatyg aaccateotgt atee

23

23

22

22

34



210
<115
\AV
213>

<400>

237438

51

34

DNA

synthetic oligonucleotide (DNA primer)

51

ggatacagat gegttcatcac goagggattg gatg

<210>
<2115
212>
213>

<400>

52

34

DNA

synthetic oligonucleotide (DNA primer)

52

cattcaaage ttgegogate agecttceegt tage

<210>
VAR
212>
<213>

<400>

53

34

DNA

synthetic oligonucleotide (DNA primer)

53

gotaacggaa ggctoatoge goaagettty aatg

<210>
\VARD.
Q212>
213

<400>

54
33
DNA
synthetic oligonucleotide (DNA primer)

54

atccagaget tgegtgacga accatetgic toe

<210>

55

34

34

34

33



<21
<212
213>

<400>

24743

33
DNA
synthetic oligonucleotide (DNA primer)

55

ggagacagat ggttegtcac geaagetety gat

<2107
<211
VAV
213>

<400>

56
33
DNA
synthetic oligonucleotide (DNA primer)

56

catccaatoc ctgogegatye agoegageet tic

<2105
211>
212>
213>

<400>

57

33

DNA

synthetic oligonucleotide (DNA primer)

57

gaaacgotog gotcatogeg cagggattgg atg

<210>
211>
212>
213>

<400>

58

33

DNA

synthetic oligonucleotide (DNA primer)

58

attcagicti tgegtgatga accatecgta age

<210>
(AR D
212>

59
33
DNA

33

33

33

33
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213> synthetic oligonucleotide (DNA primer)

<460> 59

gcttacggat gettocatcac gecaaagactg aat

210>
Q21
212>
Q13>

60
290
PRT
CG-wild mutant

<400> 60
Ala Asp Asn Lys Phe Asn Lys Glu
1 5

Leu His Leu Pro Asn Leu Thr Glu
20

Glu Leu Lys Asp Asp Pro Ser Val
35 40

Lys Lys Leu Asn Asp Ala Gin Ala
50 55

Lys Glu GIn Gin Asn Ala Phe Tyr
65 70

Thr Glu Glu GIn Arg Asn Ala Phe
85

Ser Val Ser Lys Glu [le Leu Ala

Gin GIn Asn Ala Phe Tyr Glu lle
10 15

Glu Gin Arg Asn Ala Phe Ile Gin
25 30

Ser Lys Glu [le Leu Ala Glu Ala
45

Pro Lys Ala Asp Asnh Lys Phe Asn
60

Glu [le Leu His Leu Pro Asn Leu
75 80

[le Gln Glu Leu Lys Asp Asp Pro
90 05

Glu Ala Lys Lys Leu Asn Asp Ala



100
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105 110

Gin Ala Pro Lys Ala Asp Asn Lys Phe Asn Lys Glu Gin Gln Asn Ala

Phe

Ala

145

lLeu

Asn

leu

Lys

Leu

225

GIn

115

Tyr Glu Ile Leu
130

Phe Ile Gln Glu

Ala Glu Ala Lys
165

Lys Phe Asn Lys
180

Pro Asn Leu Thr
195

Asp Asp Pro Ser
210

Asn Asp Afa Gin

Gln Asn Ala Phe
245

120 125

His Leu Pro Asn Leu Thr Glu Glu Gin Arg Asn
135 140

Leu Lys Asp Asp Pro Ser Val Ser Lys Glu Ile
150 155 160

Lys Leu Asn Asp Ala Gln Ala Pro Lys Ala Asp
170 175

Glu Gln Gin Asn Ala Phe Tyr Glu Ile Leu His
185 190

Glu Glu Gin Arg Asn Ala Phe [le GIn Glu Leu
200 205

Val Ser Lys Glu Ile Leu Ala Glu Ala Lys Lys
215 220

Ala Pro Lys Ala Asp Asn Lys Phe Asn Lys Glu
230 235 240

Tyr Glu Ile Leu His Leu Pro Asn Leu Thr Glu
250 255



27143

Glu Gin Arg Asn Ala Phe [le Gin Glu Leu Lys Asp Asp Pro Ser Val
260 265 270

Ser Lys Glu Ile Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala GIn Ala
275 280 285

Pro Lys
290

210> 61

211> 873
<212> DNA
<213> DNA code

<400> 61
goagataaca gatttaacaa agaacaacaa aacgcetttet acgaaatcet geacttgeca

aaccttacty aagsacaacg taatgetttc atccaagage tgaaagatga tecatetgta
tccaaagaza ttttggeaga ggctéaaaaa cttaacgacg ctcaggeges taaggetgat
aacaaatlica acaaagaaca acaaaacgoet ttttatgzaa tocttocacct gecaaatett
acagaagaac aacgcaacgc attcattcaa gagttgaagg atgacccttc cgttagcaaa
gagatcctge ctgaagcaaa aaagttgaat gatgegeaag caccaaaage tgataataaa
ttcaacaasg aaczacaaaa tgecattctac gaaatettge accttoctaa cctgactgaa
gageagegta acgettitat ccaggaatty aasagacgatc catetgtctc caaagaaatt
cicgcagaag cgaagaaact gaacgatget caagctccga aagcagacaa caaaticaat

aaggaacagce aaaacgegtt ttatpgaaatt ctgoatottc caaacttgac agaggaacaa

240

300

360

420

480

540

600



cgcaatgett tecatccaaga getgaaagat gatcegagog tttetaagga aatottgget

gaagcaaaaa aactgaacga cgotcaaget ccaaaagogg ataacaagtt taacaaagaa

caacaaaatg ctttetacga gatettgeac cttecgaace tgactgaaga acaacgtaac

goatttattc aggagttegaa geatgaccca toegtaagea aagagatoct ggeagaaget

28/ 43

aaasaattga atgatgcaca ageteccasaa taa

210> 62
211> 290
212> PRT
<213> C-wild mutant

400> 62
Ala Asp Asn Lys Phe Asn Lys

1 5

Leu His Leu Pro Asn Leu Thr
20

Ser Leu Lys Arg Asp Pro Ser
35

Lys Lys Leu Asn Asp Ala GlIn
50 55

Lys Glu Gln GIn Asn Ala Phe
65 70

Glu Gin Gln Asn Ala Phe Tyr Glu Ile

10

Giu Glu GIn Arg Asn Ala Phe Ile Gin

25

Val Ser Lys Glu Jle Leu Ala Glu Ala

40

Ala Pro Lys Ala Asp Asn Lys Phe Asn

Tyr Glu Ile Leu His Leu Pro Asn Leu

15

60

45

30

15

80

660

120

180

840

873



Thr

Ser

Gin

Phe

Ala

145

leu

Asn

leu

Lys

Leu

29 /43

Glu Glu Gln Arg Asn Ala Phe Ile Gin Ser Leu Lys Arg Asp
85 50 95

Val Ser Lys Glu Ile Leu Ala Glu Ala Lys Lys Leu Asn Asp
100 105 110

Ala Pro Lys Ala Asp Asn Lys Phe Asn Lys Glu Gin Gin Asn
115 120 125

Pro

Ala

Ala

Tyr Glu lle Leu His Leu Pro Asn Leu Thr Glu Glu Gln Arg Asn

130 135 140

Phe Tle Gin Ser Leu Lys Arg Asp Pro Ser Val Ser Lys Glu
150 155

Ala Glu Ala Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys Ala
165 170 175

Lys Phe Asn Lys Giu Gln Gin Asn Ala Phe Tyr Glu [le Leu
180 185 190

Pro Asn Leu Thr Glu Glu GIn Arg Asn Ala Phe [le Gin Ser
195 200 205

Arg Asp Pro Ser Val Ser Lys Glu Ile Leu Ala Glu Ala Lys
210 215 220

Asn Asp Ala Gin Ala Pro Lys Ala Asp Asn Lys Phe Asn Lys

Ile

160

Asp

His

Leu

Lys

Glu



30743

225 230 235 240

Gin Gin Asn Ala Phe Tyr Glu Ile Leu His Leu Pro Asn Leu Thr Glu
245 250 255

Glu Gin Arg Asn Ala Phe Ile Gln Ser Leu Lys Arg Asp Pro Ser Val
260 265 270

Ser Lys Glu Ile Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gln Ala
275 280 285

Pro Lys
290

210> 63

211> 873
<212> DNA
<213> DNA code

<400> 63
goagataaca aatttaacaa agaacaacaa aacgettict acgaaatcot geoacttgcca

aaccttactg aagaacaacg taatgettte atccaateccc tgaaaagaga tocatetgta

tccaaagaaa ttttggoaga ggetaaaaaa cttaacgacg ctcaggoges taaggetgat

aacaaattca acaaagaaca acaaaacget ttttatgaaa tecttcacct gocaaatett

acagaagaac aacgceaacge attcattcaa agetigaaga gagaccotic cgttageaaa

gagatcetpg ctgaagocaaa aaagttgaat gatgegcaag caccaaaage tgataataaa

ttcaacaaag aacaacaaaa tgeattctac gaaatettge accttcetaa cotgactgaa

60

180

240

300

360

420
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gagcagogta acgettitat coagagettg aaacgigatc catetgicte caaagaaatt
ctcgcagaag cgaagaaact gaacgatget caagetccga aageagacaa caaattcaat
aaggaacagc aaaacgegtt ttatgaaatt ctgcatettc caaacttgac agaggaacaa
cgoaatgott tcatccaatc cotgaaaaga gatocgagog tttctaagga aatcttgget
gaagcaaaaa aactgaacga cgetcaaget ccaaaagcgg ataacaagtt taacaaagaa
caacaaaatg ctttctacga gatcttgoac cttccgaace tgactgaaga acaacgtaac
geatttattc agtctttgaa gagagaccea tecgtaageca aagagatect ggeagaaget
aaasaattga atgatgeaca agctccaaaa taa

210> 64

211> 290

<212> PRT

<213> C-wild mutant

<400> 64

Ala Asp Asn Lys Phe Asn Lys Glu Gln GIn Asn Ala Phe Tyr Glu lle

1 5 10 15

Leu His Leu Pro Asn Leu Thr Giu Glu Gln Arg Asn Ala Phe Ile GiIn
20 25 30

Ser Leu Arg Asp Glu Pro Ser Val Ser Lys Gliu Ile Leu Ala Glu Ala
35 40 45

Lvs Lys Leu Asn Asp Ala Gln Ala Pro Lys Ala Asp Asn Lys Phe Asn

480

540

600

660

720

780

840

873
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50 55

Lys Glu Gin GIn Asn Ala Phe Tyr Glu
65 70

Thr Glu Glu Gin Arg Asn Ala Phe lle
85

Gin
90

Ser Val Ser Lys Glu lle Leu Ala Glu
100 105

Ala

Gin Ala Pro Lys Ala Asp Asn Lys Phe
115 120

Asn

Phe Tyr Glu Ile Leu His Leu Pro Asn
130 135

Leu

Ala Phe Ile GIn Ser Leu Arg Asp Glu Pro

145 150

Ala
170

Leu Ala Glu Ala Lys Lys Leu Asn Asp
165

Asn Lys Phe Asn Lys Glu Gln Gin Asn
180 185

Ata

Leu

15

Ser

Lys

Lys

Thr

Ser

155

Gln

Phe

Leu Pro Asn Leu Thr Glu Glu GIn Arg Asn Ala

195 200

60

His Leu Pro Asn Leu
80

Leu Arg Asp Glu Pro
95

Lys Leu Asn Asp Ala
110

Glu GlIn Gin Asn Ala
125

Glu Glu Gin Arg Asn
140

Val Ser Lys Glu lle
160

Ala Pro Lys Ala Asp
175

Tyr Glu Iie Leu His
190

Phe {le Gln Ser Leu
205
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Arg Asp Glu Pro Ser Val Ser Lys Glu [le Leu Ala Glu Ala Lys Lys
210 215 220

Leu Asn Asp Ala Gin Ala Pro Lys Ala Asp Asn Lys Phe Asn Lys Glu
225 230 235 240

Gln Gin Asn Ala Phe Tyr Glu Ile Leu His Leu Pro Asn Leu Thr Glu
245 250 255

Glu Gin Arg Asn Ala Phe Ile Gin Ser Leu Arg Asp Glu Pro Ser Val
260 265 270

Ser Lys Glu Ile Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala Gln Ala
275 280 285

Pro Lys
290

210> 65

211> 873
<212> DNA
<213> DNA code

<400> 65
gcagataaca aatttaacaa agaacaacaa aacgetttct acgaaatect geoacttgeca

aaccttactg aagaacaacg taatgcttte atccaatcce tgcgtpgatga accatetgta

tccaaagaaa ttttggeaga ggctaaaaaa cttaacgacg ctcaggeges taaggetgat

aacaaattca aczaagaaca acaaaacgoet ttttatgaaa tocticacct gecaaatett

60

120

240
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acagaagaac aacgceaacgs attcattcaa agettecgeg atgagectic cgttageaaa

gagatcctge ctgaagoaaa aaagtigaat gatgegeaag caccaaaage tgataataaa

ttcaacaaag aacaacaaaa tgcattetac gaaatottge acctioctaa cotgactgaa

gagcagegta acgettttat ccagagettp cgtgacgaac catetgtetic caaagaaatt

ctcgeagaag cgaagaaact gaacgatgct caagetcega aagcagacaa caaattcaat

aaggaacage aaaacgegtt ttatgaaatt ctgeatetto caascttgac agaggaacaa

cgcaatgett tcatccaate cotgogegat gageegageg titetaagga aatotigeget

gaagcaaaaa aactgaacga cgcetocaaget ccaaaagogg ataacaagtt taacaaagaa

caacassatg ctttotacga gatottecac cticogaace tgactgaaga acaacgtaac

geatttatic agtotttgeg tgatgaacca tocgtaagea aagagatect ggeagaaget

aaaaaattga atgatgeaca agotccaaaa taa

<210
211>
212>
213>

<400>

66

25

DNA

synthetic oligonucleotide (DNA primer)

66

gegcgoctact geagataaca aatto

210>
\VARD
212>
213

67
18
DNA
synthetic oligonucleotide (DNA primer)

300

360

420

480

540

600

660

120

180

840

873

25
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400> 67
totagattat tttegzaeco 18

210> 68

21> 232

212> PRT

<213> C-wild mutant

<400> 68
Ala Asp Asn Lys Phe Asn Lys Glu GlIn Gin Asn Ala Phe Tyr Glu Ile

1 5 10 15

Leu His Leu Pro Asn Leu Thr Glu Glu Gin Arg Asn Ala Phe Ile GIn
20 25 30

Glu Leu Lys Asp Asp Pro Ser Val Ser Lys Glu Ile Leu Ala Giu Ala
35 40 45

Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys Ala Asp Asn Lys Phe Asn
50 55 60

Lys Glu GIn GIn Asn Afa Phe Tyr Glu Ile Leu His Leu Pro Asn Leu
65 70 75 80

Thr Glu Glu Gin Arg Asn Ala Phe Ile Gin Giu Leu Lys Asp Asp Pro
85 90 95

Ser Val Ser Lys Glu Ile Leu Ala Glu Ala Lys Lys Leu Asn Asp Ala
100 105 110
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Gin Ala Pro Lys Ala Asp Asn Lys Phe Asn Lys Glu Gin Gln Asn Ala

115

Phe Tyr Glu Ile Leu
130

Ala Phe lle GIn Glu
145

Leu Ala Glu Ala Lys
165

Asn Lys Phe Asn Lys
180

Leu Pro Asn Leu Thr
195

Lys Asp Asp Pro Ser
210

His

Leu

150

Lys

Glu

Glu

Val

120 125

Leu Pro Asn Leu Thr Glu Glu Gln Arg Asn
135 140

Lys Asp Asp Pro Ser Val Ser Lys Glu Ile
155 160

Leu Asn Asp Ala Gin Ala Pro Lys Ala Asp
170 175

GIn Gin Asn Ala Phe Tyr Glu lle Leu His
185 190

Glu Gin Arg Asn Ala Phe Ile Gin Glu Leu
200 205

Ser Lys Glu Ife Leu Ala Glu Ala Lys Lys
215 220

Leu Asn Asp Ala Gln Ala Pro Lys

225

210> 69

211> 696
<212> DNA
<213> DNA code

230
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<400> 6%
goagataaca aaticaacaa agaacaacaa aacgettttit atgaaatcot toacctgceca

aatcttacag aagaacaacg caacgecattc attcaagagt tgaaggatga coctteogtt
agcaaagaga tcctggetga agcaaaaaag ttgaatgatg cgeaageace aaaagetgat
aataaattca acaaagaaca acaaaatgca ttctacgaaa tottgoacct toctaacctg
actgaagagc agegtaacge ttitatccag gaattgaaag acgatccate tgtetccaaa
gaaattcticg cagaageogaa gaaactgaac gatgetcaag ctecgaaage agacaacaaa
ttcaataagg aacagcaaaa cgegtittat gaaatfctge atcttocaas cttgacagag
gaacaacgca atgetttoat ccaagagete aaagatgatc cgagegttitc taaggaaatce
ttggctgaag caaaaaaact gaacgacget caagotocaa aageggataa caagtitaac
asagaacaac aaaatgceitt ctacgagatc ttgeaccttc cgaacctgac tgaagaacaa
cgtaacgeat ttattcagga gtigaaggat gacccatceg taagcaaaga gatcectggea
gaagotaaaa aattgaatga tgcacaaget ccaaaa

<210> 70

Q211> 174

<212> DNA

<213> DNA code

<A00> 70
gotgacaaca aattcaacaa agaacaacaa aatgotitet atgaaatttt acatttacct

aacttaactg aagaacaacg taacgecttc atccasagec ttaaagacga tecticagtg

agcaaagaaa ttttageaga agetaaaaag ctaaacgatg ctcaageace aaaa

240

300

360

420

480

540

600

660

696

60

120

174



<210>
2115
212>
213>

<400>

38/43

71

24

DNA

synthetic oligonucieotide (DNA primer)

[

ccticatcca actgctiaaa gace

<2100
211>
212>
<213>

<400>

72

24

DNA

synthetic oligonucleotide (DNA primer)

12

cgtotttaag cagttggatg aagg

210>
(VAR
212>
<213>

<400>

73

24

DNA

synthetic oligonucleotide (DNA primer)

13

cctteatceca aacccttaaa gacg

<210>
<2115
212>
<213

<400>

74
24
DNA
synthetic oligonucleotide (DNA primer)

14

cgtctttaag gelitteggate aagg

210>

15

24

24

24

24



Q2
212>
213>

<400>

39 /43

25
DNA
synthetic oligonucieotide (DNA primer)

15

caaagectts aaattgatcc tteoag ‘ 25

<210>
211>
<212>
<213>

<400>

16

25

DNA

synthetic oligonucleotide (DNA primer)

16

ctgaaggatec aattttaagg ctitig 25

210>
211>
212>
<213

<400>

77

25

DNA

synthetic oligonucleotide (DNA primer)

17

caaagectta aacgtgatec tteag 25

210>
AR DS
AV
213>

<400>

78

25

DNA

synthetic oligonucleotide (DNA primer)

18

ctgaaggatc acgtttaagg ctttg 25

<210>
2115
212>

79
23
DNA
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213> synthetic oligonucleotide (DNA primer)

<400> 79
gocttaaaga cgaaccttca gtg

210> 80

211> 23

<212> DNA

<213> synthetic oligonucleotide (DNA primer)

<400> 80
cactgaagegt tegtetttaa ggo

210> 81

211> 58

212> PRT

213> C-wild mutant

<400> 81
Ala Asp Asn Lys Phe Asn Lys Glu Gln Gln Asn Ala Phe Tyr Glu lle

1 5 10 16

Leu His Leu Pro Asn Leu Thr Glu Glu Gin Arg Asn Ala Phe Ile GIn
20 25 30

Leu Leu Lys Asp Asp Pro Ser Val Ser Lys Glu Ile Leu Ala Glu Ala
35 40 45

Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys
50 55

23

23



41743

<210> 82

211> b8

<212> PRT

<213> G-wild mutant

<400> 82
Ala Asp Asn Lys Phe Asn Lys Glu Gln Gin Asn Ala Phe Tyr Glu lle

1 5 10 15

Leu His Leu Pro Asn Leu Thr Glu Glu GIn Arg Asn Ala Phe [le Gin
20 25 30

Thr Leu Lys Asp Asp Pro Ser Val Ser Lys Glu Ile Leu Ala Glu Als
35 40 45

Lys Lys Leu Asn Asp Ala Gln Ala Pro Lys
50 55

210> 83

211> 58

<212> PRT

<213> C-wild mutant

<400> 83
Ala Asp Asn Lys Phe Asn Lys Glu Gin Glin Asn Ala Phe Tyr Glu [le

1 5 10 15

Leu His Leu Pro Asn Leu Thr Glu Glu Gin Arg Asn Ala Phe lle Gln
20 25 30



42143

Ser Leu Lys Ile Asp Pro Ser Val Ser Lys Glu [le Leu Ala Glu Ala
35 40 45

Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys
50 55

<210> 84

<211> 58

212> PRT

<213> C-wild mutant

<400> 84
Ala Asp Asn Lys Phe Asn Lys Giu Gln GIn Asn Ala Phe Tyr Glu Ile

1 9 10 15

Leu His Lsu Pro Asn Leu Thr Glu Glu Gln Arg Asn Ala Phe lie Gin
20 25 30

Ser Leu Lys Arg Asp Pro Ser Val Ser Lys Glu Ile Leu Ala Glu Ala
35 40 45

Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys
50 55

<210> 85

211> 58

212> PRT

213> C~wild mutant

<400> 85
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Ata Asp Asn Lys Phe Asn Lys Glu Gln Gin Asn Ala Phe Tyr Glu lle
1 5 10 15

Leu His Leu Pro Asn Leu Thr Glu Glu Gln Arg Asn Ala Phe Ile Gin
20 25 30

Ser Leu Lys Asp Giu Pro Ser Val Ser Lys Glu [le Leu Ala Glu Ala
35 40 45

Lys Lys Leu Asn Asp Ala Gin Ala Pro Lys
50 b5



