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108

PatentIn version 3.5
1

585

PRT

Homo sapiens

MISC_FEATURE
(1)..(585)
Human serum albumin (mature protein)

1

QSp Ala His Lys

Glu Asn
Gln Cys
Phe Ala
50

Ser Leu
65

Arg Glu
Glu Arg

Pro Arg

Asp Asn
130

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Thr

Thr

TYyr

Glu

100

val

Glu

5

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

val

His

Ala

55

Gly

Met

Leu

Glu

Leu
135

Leu

val

40

Asp

Asp

Ala

Gln

val

120

Lys

Ile

25

Lys

Glu

Lys

Asp

His

105

AsSp

Lys

Ser Glu val Ala His Arg Phe
10

Ala Phe

Leu val

Ser Ala

Leu Cys

Cys Cys

90

Lys Asp

val Met

Tyr Leu

Page 1

Lys

Ala

Asn

Glu

60

Thr

Ala

Asp

cys

Tyr
140

Asp

GIn

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Leu Gly
15

Tyr Leu
30

val Thr

Cys Asp

Ala Thr

Gin Glu

95

Pro Asn
110

Ala Phe

Ile Ala

Glu

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

I el Zﬂﬁtf



01 sqQ 1isting ST25 11-FEB-2010
Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu pPhe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu LyS Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415
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Leu val Glu val Ser Arg Asn Leu Gly
425 430

Thr
420

GIn val ser Pro Thr Lys

His Glu Ala

440

val Gly Ser

435

Lys Cys Cys Lys Pro Lys. Arg Met Pro

4435

Cys

Glu val His

450

val val GIn

455

Ala AsSp Tyr Leu Leu Asn Leu Leu

460

ser Cys

Glu Thr val val Thr Thr Glu

465

Pro ser

480

Ser
470

LyS AsSp Arg LyS

475

Cys Cys

Glu Thr

495

Ala Glu val

490

Leu val Asn Arg Arg Pro Cys Phe Ser Leu Asp

Phe His Ala

510

Glu Thr Phe Thr

505

Tyr val Pro Glu Phe Asn Ala Asp

500

Thr Gln Thr Ala

515

Glu Gln Ile

520

Ile Cys Leu Ser Glu Lys Arg Lys

525

Thr Glu Gln

540

His Ala Leu

535

val Glu val

530

Leu Leu Lys LYs Pro Lys Lys

val Glu

555

Ala val Met Asp Phe Ala Ala Phe Lys Cys Cys Lys

550 560

Leu val

575

Glu Glu

570

Glu Thr Phe Ala

565

Asp Asp Lys Cys Gly Lys Lys

GIn Ala Ala Leu

580

Ala Ala ser Gly Leu

585

<210> 2

<211> 1758

<212> DNA

<213> Artificial Sequence

<220>
<223> Polynucleotide coding sequence (not codon optimised) for human

serum albumin

<400> 2

gatgcacaca
gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga

gcactgcttt

tgctcatcgg
tgctcagtat
tgaatttgca
taccctrrtt
ggctgactgce
tgacaaccca

tcatgacaat

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctccccce

gaagagacat

Page 3

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa

aaatttcaaa
agatcatgta
gtcagctgaa
tgcaactctt
gagaaatgaa
accagaggtt

atacttatat

60
120
180
240
300
360
420



gaaattgcca
tataaagctg
aagctcgatg
gccagtctcc
cagagatttc
gtccacacgg
gccaagtata
aaacctcigt
gacttgcctt
gaggcaaagg
tactctgteg
tgtgccgetg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgccttag
<210>
<211>
<212>
<213>

<220>
<223>

DNA

3
1758

gaagacatcc
cttttacaga
aacttcggga
3aaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgce
atgtcttect
tgctgctgct
cagatcctca
ctcagaattt
agaatgcgct
tagaggtctc
daagaatgcc
atgagaaaac
ggcgaccatyg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

01 sQ listing ST25

ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttott
tatggatgat
ctttgccgag

Artificial Sequence

gccccggaac
gctgctgata
gcttcgtetg
ttcaaagcat
gtttccaagt
cttgaatgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagctt
gagggtaaaa

yeast) for human serum albumin

<400> 3

gacgctcaca agtccgaagt cgctcacaga

gctttggtct
aagttggtca
aactgtgaca
agagaaacct

tgtttcttge

tgatcgcttt
acgaagttac
agtccttgea
acggtgaaat

aacacaagga

cgctcaatac
cgaattcgct
caccttgttc
ggctgactgt

cgacaaccca

ttcaaggact
ttgcaacaat
aagacttgtg
ggtgataagt
tgtgctaage

aacttgccaa
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Ttccttttett
aagctgectg
ccaaacagag
gggcagtagce
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gcagcaaatg
ccgtggtect
ccaaatgetg
atgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgce

Polynucleotide coding sequence (codon optimised

tgggtgaaga
gtccattcga
ttgctgacga
tgtgtactgt
aagaaccaga

gattggttag

tgctaaaagg
cctgttgeca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgcet
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

for expression 1in

aaacttcaag
agatcacgtc
atctgctgaa
tgctaccttyg
aagaaacgaa

accagaagtt

60
120
180
240
3C0
360



gacgtcatgt
gaaattgcta
tacaaggctg
aagttggatg
gctteccttge
caaagattcc
gttcacactg
gctaagtaca
aagccatigt
gacttgccat
gaagctaagg
tactccgttg
tgtgctgctyg
gtcgaagaac
tacaagttcc
ccaactttygg
Ccagaagcta
tgtgttttge
ttggttaaca
gaattcaacg
dgacaaatta
aaggaacaat
gctgatgata
gctgctttga
<210> 4

<211>
<212>
«213>

<220>
<223>

<400> 4
gatgcacaca

DNA

gcecttggtgt
aaatrtagtga
aattgtgaca

cgtgaaacct

1758

gtactgcttt
gaagacaccc
ctttcaccga
aattgagaga
daaagttcgg
caaaggctga
aatgttgtca
tctgtgaaaa
tggaaaagtc
ctttggctge
acgtcttctt
tcttgttgrt
ctgacccaca
cacaaaactt
aaaacgcttt
ttgaagtctc
agagaatgcc
acgaaaagac
gaagaccatg
ctgaaacttt
agaagcaaac
tgaaggctgt
aggaaacttg

gtttgtaa

01 sq Tisting sT25

ccacgacaac
atacttctac
atgttgtcaa
cgaaggtaag
tgaaagagct
attcgctgaa
cggtgacttg
ccaagactct
tcactgtatt
tgacttcgtt
gggtatgttc
gagattggct
cgaatgttac
gatcaagcaa
gttggttaga
tagaaacttg
atgtgctgaa
ccecagtctet
tttctctget
caccttccac
tgctttggtt
catggatgat

tttcgctgaa

Artificial sequence

gaagaaacct
gctccagaat
gctgctgata
gecttcttecg
ttcaaggctt
gtttctaagt
ttggaatgtyg
atctcttcca
gctgaagttg
gaatctaagg
ttgtacgaat
aagacctacg
gctaaggttt
aactgtgaat
tacactaaga
ggraaggtcg
gattacttgt
gatagagtca
ttggaagtcg
gctgatatct
gaattggtca
ttcgetgett

gaaggtaaga

agagtgaggt tgctcatcgg tttaaagatt

tgattgcctt tgctcagtat cttcagcagt

atgaagtaac tgaatttgca aaaacatgtg

aatcacttca tacccttttt ggagacaaat

atggtgaaat ggctgactgc tgtgcaaaac

Page 5
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tcttgaagaa
tgttgttctt
aggctgcttg
ctaagcaaag
gggctgtrage
tggttactga
ctgatgacag
agttgaagga
aaaacgatga
acgtttgtaa
acgctagaag
daactacctt
tcgatgaatt
tgttcgaaca
aggtcccaca
gttctaagtg
ccgtegtttt
ccaagtgttg
acgaaactta
gtacctrgtc
agcacaagcc
tcgitgaaaa

agttggtcgce

HA mutated to introduce restriction enzyme sites

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt

aagaacctga

gtacttgtac
cgctaagaga
tttgttgcca
attgaagtgt
tagattgtct
cttgactaag
agctgacttg
atgttgtgaa
aatgccaget
gaactacgct
acacccagac
ggaaaagtgt
caagccattg
attgggtgaa
agtctccacc
ttgtaagcac
gaaccaattg
tactgaatct
cgttccaaag
cgaaaaggaa
aaaggctact
gtgtigtaag

tgcttcccaa

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt

gagaaatgaa

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300



tgctrcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgaty
gccagtctec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgccgotg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcCaa
tgtgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gcrgecttag
<210> 5

<211>
<212>
«213>

<220>
<223>

<400> 5

DNA

1758

aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tgyaaaaatc
cattagctgc
atgtcttcct
tgctgctget
ctgatcctca
ctcagaattt
agaatgcgcet
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg
gcttataa

01 sQ Tlisting ST25

tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagcet
caccttccat
tgcacttgtt
tatggatgat

ctttgccgag

Artificial sequence

TALl: HA with A2C

gattgtcaca agagtgaggt tgctcatcgg

gccttggtgt tgattgecctt tgctcagtat

aaattagtga atgaagtaac tgaatttgca

aattgtgaca aatcacttca tacccttttt

aacctccccc
gaagagacat
gcecceggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgrgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

tttaaagatt
cttcagcagt
aaaacatgtg

ggagacaaat
Page 6
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gattggtgag
ttttgaaaaa
tcctrttett
aagctgectg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

tgggagaaga
gtccatttga
ttgctgatga

tatgcacagt

accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgr
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgcggaa

tgcaactctt

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240



cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgcegcetyg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttge
ttggtgaaca
gagtttaatg
agacaaatca
ddagagcaac
gctgacgata
gctgcecttag
3 ¢
<212>
<213>

<220>
<223>

<400> 6

DNA

1758

atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgceca
tctgtgaaaa
tggaaaaatc
cattagctge
atgtcttcct
tgctgctget
ctgatcctca
ctcagaattt
agaatgcgcet
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagaccig
gcttataa

01 sqQ listing ST25

gogctgactgce
tgacaaccca
tcatgacaat
ttactttrtat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgee
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttcecat
tgcactigtt
tatggatgat

ctrtgccgag

Artificial sequence

TAZ2: HA with D1C

tgtgcaaaac
aacctcccce
gaagagacat
gccecggaac
gctgctgata
gctagetctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgage
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

tgtgcacaca agagtgaggt tgctcatcgg tttaaagatt

gccttggtgt tgattgcctt tgctcagtat cttcagcagt

aaattagtga atgaagtaac tgaatttgca aaaacatgtg
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aagaacctga
gattggtgag
ttttgaaaaa
teccttttcett
aagctgcctg
cCaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagea
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactrtc
aacacaagcc
ttgtagagaa

aacttgttgc

tgggagaaga
gtccatttga

ttgctgatga

gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgtigeca
actcaagtgt
tcgcetgagce
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctget
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgcggaa

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
1758

60
120
180



aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgccgctyg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgtrge
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgeettag
<210> 7
<211> 1758
Si5 A

<220>
<223>

<400> 7

aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttog
cCaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgce
atgtcttect
tgctgctget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtcte
aaagaatgcc
atgagaaaac
agcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

01 sq Tisting ST25

tacccttttt
ggctgactgc
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttrtcaget
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

Artificial sequence

TA3: HA with C75S

ggagacaaat
tgtgcaaaac
aacctcccce
gaagagacat
gccceggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagqg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctegtga
ttcgcagett
gagggtaaaa

11-FEB-2010

tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttctt
aagctgcctg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
cegtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagec
ttgtagagaa

aacttgttgc

tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgcectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
daactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgtitcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa

gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta

Page 8

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
1758

60
120



aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctee
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcectt
gaggcaaagg
tactctgtcg
tgtgcegcetg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttyc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgecitag
<210>
<211>
«212>
<213>

<220>
<223>

<400> 8

8
1758
DNA

atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatec
cttttacaga
aacttcgoga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttect
tgctgctget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

01 sqQ listing ST2S

tgaattigca
tacccttrttt
ggctgactge
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcaget
caccttccat
tgcacttgtt
tatggatgat

ctttgccgag

Artificial sequence

TA4: HA with T79C

aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctecccc
gaagagacat
gcececggaac
gctgctgata
gctagcetctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagteg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

11-FEB-2010

ttgctgatga
tatctacagt
aagaacctga
gattggtgag
ttttgaaaaa
tectttectt
aagcrgcectyg
ccaaacagag
gggcagtagce
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacacttte
aacacaagcc
ttgtagagaa

aacttgttgc

gtccgcggaa
tgcaactctt
gagaaatgaa
accagagott
atacttatat
tgctaaaagg
cctgttgcca
actcaagtgt
tcgectgagce
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctget
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa

Page 9

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
1758

60



gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctcec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgteg
tgtgcegetg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgecttag
S 1

<212>
<213>

<220>
<223>

DNA

1758

tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcrtt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttect
tgctgctgct
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

01 3Q listing ST25

tgctcagtat
tgaatttgca
tacccttttt
ggctgactgc
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattceg
ccactgcatt
tgattttgtt
gggcatottt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

Artificial sequence

TAS5: HA with EB2C

cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctccecc
gaagagacat
gccceggaac
gctgctgata
gctagetctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett
gagggtaaaa

Page 10

11-FEB-2010

gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttett
aagctgectg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
Ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

agatcatgta
gtccgeggaa
tgcatgtctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgrtgeca
actcaagtgt
tcgcctgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

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
1758



<400> 9
gatgcacaca

gcettggtot
aaattagtoga
aattgtgaca
cgttgtacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtetec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgccgety
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgce
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgecttag
<210>
<211>
<212>
<213>
<220>

10
1758
DNA

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttect
tgctgctget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctce
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

01 sQ Tisting sT25

tgctcatcgg
tgctcagtat
tgaatttgca
tacccttttt
ggctgactgc
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagaticy
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
dagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

Artificial sequence

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctcecccc
gaagagacat
gccccggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtygg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagcett

gagggtaaaa

Page 11

11-FEB-2010

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttett
aagctgcctg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
daaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacceca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

aaatttcaaa
agatcatgta
gtccgcggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgecca
actcaagtgt
tcgcctgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctget
aaactatgcet
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

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
1758



<223> TAG6:

<400> 10
gatgcacaca

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttettge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtcetec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgteqg
tgtgccgetg
gtggaagagc
tacaaattce
ccaactcttg
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgccttay
<210>
<211>

<212>
<213>

11
1758
DNA

01 sQ Tisting ST25

HA with E86C

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggttgtat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgeca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttect
tgctgctget
ctgatcctca
ctcagaattt
agaatgcgcet
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

tgctcatcgg
tgctcagrat
tgaatttgca
tacccttttt
ggctgactgce
tgacaaccca
tcatgacaat
ttacttrtat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

Artificial sequence

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctcecce
gaagagacat
gccceggaac
gctgctgata
gctagetctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagrgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgeagctt

gagggtaaaa

Page 12

11-FEB-2010

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tecttttett
aagctgectyg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
adaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttge

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgectgagce
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctget
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

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
1758



<220>
<223> TA7:

<400> 11
gatgcacaca

gccttggtgr
adaatrtagtga
aattgtgaca
cgtgaaacct
Tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagcrcgatg
gccagtctcce
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagyg
tactctgtcg
tgtgecgetg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgrgitgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgecttag

<210>
<211>

12
1758

01 sQ listing ST25

HA with C124s

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
ctactgettt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttcct
tgctgctget
ctgatcctca
ctcagaattt
agaatgcgcet
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

tgctcatcgg
tgctcagtat
tgaatttgca
tacccttttt
ggctgactgc
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgceatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagtr
cttttcagct
caccrtccat
tgcacttgtt
tatggatgat
cttigccgag

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctccecce
gaagagacat
gceccggaac
gctgctgata
gctagctctya
ttcaaagcat
gtttccaagt
ctcgagtgty
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagcrcgtga
ttcgcagett
gagggtaaaa

Page 13

11-rFeB-2010

tgggagaaga
gtccatttga
ttactgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tecttrtctt
aagctgcctyg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa
aacttgttgce

aaatttcaaa
agatcatgta
gtccgcggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgcca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgcet
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

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
1758



<212>
<213>

«<220>
<223>

<400> 12
gatgcacaca

DNA

gcettggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttoc
gatgtgatgt
gazattgcca
tataaagctg
aagctcgatg
gccagtctcec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgcegetg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata

gctgecttag

agagtgaggt
tgattgeett
atgaagtaac
aatcacttca
atggtgaaat
daCacCddada
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttcct
tgctgctget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtcte
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg
gcttataa

01 sQ listing ST25

Artificial sequence

TA8: HA with C168s

tgctcatcgy
tgctcagtat
tgaatttgca
tacccttttt
ggctgactgc
tgacaaccca
tcatgacaat
ttacttttat
atcttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgeatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctccccec
gaagagacat
gcececggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgyg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtqgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

Page 14

11-FEB-2010

tgggagaaga
gtccatttiga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tecttttett
aagctgcectyg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
daaatgatga
atgtttgcaa
atgcaagaag
adaccactct
tcgatgaatt
tttttgagca
dagtacccca
gatccaaatg
ccgtggtcct
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcg
ttgtagagaa
aacttgttgc

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgcca
actcaagtgt
tcgectgagce
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact

ttgtaaacat-

gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

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
1758



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

<220>
<223>

<400> 13
gatgcacaca

13
1758
DNA

TA9:

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttettge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtetec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgectt
gaggcaaagg
tactctgtcg
tgtgccgctg
gtggaagagc
tacaaattcc
ccaactcttyg
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata

gctgecttag

01 sq Tlisting ST25

Artificial sequence

HA with C1695

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttect
tgctgctget
ctgatcctca
ctcagaattt
agaatgcget
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

tgctcatcgg
tgctcagtat
tgaatttgca
tacccttitt
ggctgactge
tgacaaccca
tcatgacaat
ttactttrat
atgttctcaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat

ctttgccgag

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctececcc
gaagagacat
gcccecggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagrtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

Page 15

11-FEB-2010

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tCcrtrctt
aagctgcctyg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

aaatttcaaa
agatcatgta
gtccgcggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

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
1758



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

<220>
<223>

<400> 14
gatgcacaca

14
1758
DNA

gccttgotgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctec
cagagatttc
gtccacacgg
gccaagtata
aaacctcigt
gacttgcctt
gaggcaaagy
tactctgtcg
tgtgceactg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac

gctgacgata

agagtgaggt
tgattgcctt
atgaagtaac
aatcactica
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgce
atgtcrtect
tgctgetgcet
ctgatcctca
ctcagaattt
agaatgcgcet
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatyg
ctgaaacatt
agaaacaaac
tgaaagctgt

aggagacctyg

01 sqQ T1isting ST25 11-FEB-2010

Artificial sequence

TA10: HA with C91s

tgctcatcgg
tgctcagtat
tgaatttgca
taccetittt
ggctgactgc
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttegt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat

ctttgccgag

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tctgcaaaac
aacctccecc
gaagagacat
gccccggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtagg
gactatctat
gacagagtca
ctggaagtcyg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa
Page 16

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tcecttttctt
aagctgcectg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

aaatttcaaa
agatcatgta
gtccgeggaa
fgcaactcit
gagaaatgaa
accagaggtt
atacttratat
tgctaaaagq
cctgttgeca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

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



gctgecttag

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

<220>
<223>

<400> 15
gatgcacaca

15

DNA

gcettggrgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttetige
tgtgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctcc
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgccgetg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgce
ttggtgaaca
gagtttaatg
agacaaatca

ddagagcadc

1758

gcttataa

agagrgaggt
tgattgectt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgettt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctge
atgtcttcct
tgctgctgct
ctgatcctca
ctcagaattt
agaatgcgcet
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac

tgaaagctgt

01 sqQ listing 5T25 11-FEB-2010

Artificial sequence

TAll: HA with D121cC

tgctcatcgyg
tgctcagtat
tgaatttgca
tacccttittt
ggctgactgce
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgce
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcaget
caccttccat
tgcacttgtt

tatggatgat

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctececcc
gaagagacat
gccccggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcyg
gcagatatat
gagctcgtga

ttcgcagett
Page 17

tgggagaaga
gteccatttga
tigctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttrtett
aagctgcctg
ccaaacagag
gggcagtage
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagea
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgetyg
acgaaacata
gcacactttc
aacacaagcc

ttgtagagaa

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagagott
atacttatat
tgctaaaagg
cctgrtgceca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaaccrctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatce
cgttcccaaa
tgagaaggag
caaggcaaca

gtgctgcaag

1758

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



01 sqQ listing sT25 11-FEB-2010

gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgce tgcaagtcaa

gctgccttag

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

<220>
<223>

<400> 16
gatgcacaca

16
1758
DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgccgctg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaageaa
tgtgtgttgc
ttggtgaaca
gagtttaatg

agacaaatca

gcttataa

agagtgaggt
tgattgectt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgceca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttect
tgctgetget
ctgatcctca
ctcagaattt
agaatgcgcet
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt

dgaaacaaac

Artificial sequence

TAlZ: HA with D129C

tgctcatcgg
tgctcagtat
tgaatttgca
tacccttrtt
ggctgactgc
tgacaaccca
tcattgtaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat

tgcacttgtt

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctcccce
gaagagacat
gccccggaac
gctgctgata
gctagctcty
ttcaaagcat
gtttccaagt
ctcgagtygtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcyg
gcagatatat

gagctcgtga

Page 18

tgggagaaga
gtccatttga
ttgctgatoga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttctt
aagcrgcctg
ccaaacagag
gggcagtagce
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagea
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc

dacacaagcc

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctrt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgcctgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctget
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag

caaggcaaca

1740
1758

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



01 sqQ listing ST25 11-FEB-2010

aaagagcaac tgaaagctgt tatggatgat ttcgcagctt ttgtagagaa gtgcrgcaag

gctgacgata aggagacctg ctttgccgag gagggtaaaa aacttgttgc tgcaagtcaa

gctgecttag

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

<220>
<223>

<400> 17
gatgcacaca

17
1758
DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gcecagtcetec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgcegetg
gtggaagagc
tacaaattecc
ccaactcttg
cctgaagcaa
tgtgtgttge
ttggtgaaca
gagtttaatg

gcttataa

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
£caaagctga
aatgctgcea
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttcct
tgctgctget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg

Ctgaaacatt

Artificial seguence

TAl3: HA with S270C

tgctcategg
tgctcagtat
tgaatttgca
tacccttrtt
ggctgactge
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattgt
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcaget

caccttccat

tttaaagatt
cttcageagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctccecce
gaagagacat
gcececggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgty
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcyg

gcagatatat
Page 19

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttctt
aagctgectg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata

gcacactttc

aaatttcaaa
agatcatgta
gtcecgeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc

cgttcccaaa

tgagaaggag

1680
1740
1758

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



01 sqQ listing 5725

agacaaatca agaaacaaac tgcacttgtt gagctcgtga

aaagagcaac tgaaagctgt tatggatgat ttcgcagctt

gctgacgata aggagacctg ctttgccgag gagggtaaaa

gctgecttag

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

<220>
<223>

<400> 18
gatgcacaca

18
1758
DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttettgce
gatgtgatgt
gaaattgcca
tataaagctyg
aagctcgatg
gccagtctcec
cagagatttc
gtccacacgg
gccaagtata
daacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgccgetg
gtggaagagc
tacaaattec
ccaactcttg
cctgaagcaa
tgtgtgttgce

ttggtgaaca

gcttataa

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgeca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttcct
tgctgctget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac

ggcgaccatg

Artificial sequence

TAl4:HA with C316A

tgctcatcgg
tgctcagtat
tgaatttgca
tacccttttt
ggctgactge
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctececcc
gaagagacat
gccccggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta

gccgaagrgg

‘gaaagtaagg

ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca

ctggaagtcg
Page 20

11-FEB-2010

aacacaagcc
ttgtagagaa

aacttgttgce

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttctt
aagctgcectg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgttgctaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg

acgaaacata

caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgcggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgcetgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc

cgttcccaaa

1620
1680
1740
1758

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



01 sQ Tisting ST25

gagtttaatg ctgaaacatt caccttccat

agacaaatca agaaacaaac tgcacttgtt

aaagagcaac tgaaagctgt tatggatgat

gctgacgata aggagacctg ctttgccgag

gctgecttag

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

<220>
<223>

<400>

19
1758
DNA

19

gcttataa

Artificial sequence

TAl6: HA with C360S

gatgcacaca agagtgaggt tgctcatcgg

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttettge
gatgtgatgt
gaaattgeca
tataaagctg
aagctcgatg
gccagtctee
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgccgetg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa

tgtgtgttgc

tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctge
atgtctteet
tgctgctgct
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc

atgagaaaac

tgctcagtat
tgaatttgca
taccctrett
ggctgactge
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt

gcagatatat
gagctcgtga
ttcgcagctt

gagggtaaaa

tttaaagatt
cttcagcagt
daaacatgtg
ggagacaaat
tgtgcaaaac
aacctccccc
gaagagacat
gccccggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat

gacagagtca
Page 21

11-FEB-2010

gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttett
aagctgcctg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect

ccaaatgctg

tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgcctgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtct
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta

cacagaatcc

1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440



ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata

gctgccttag

<210> 20
<211>
<212>

<213>»

<220>
<223>

<400

DNA

20

1758

ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

01 sQ listing ST25

cttttcagct
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

Artificial sequence

TA1l7: HA with C361A

gatgcacaca agagtgaggt tgctcatcgg

gcettggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gecagtetec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
gctgeegetg
gtggaagagc
tacaaattcc
ccaactcttg

cctgaagcaa

tgattgecctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgettt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga

aatgctgcca

tctgtgaaaa

tggaaaaatc
cattagctge
atgtcttect
tgctgctget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctc

aaagaatgcc

tgctcagtat
tgaatttgca
tacccttttt
ggctgactge
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgeatt
tgattttgtt
gggcatgttt
gagacttgec
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta

ctgtgcagaa

ctggaagtcg
gcagatatat
gagctcgtga
ttcgecagett

gagggraaaa

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgrgcaaaac
aacctcccce
gaagagacat
gcceeggaac
gctgctgata
gctagetctyg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga

ggaaaagtgqg
gactatctat
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acgaaacata
gcacactttc
aacacaagcece
ttgtagagaa

aacttgttgc

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tecttttett
aagctgcctyg
CCaaacagag
gggcagtagce
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg

ccgtggtect

cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgcggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgcet
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gctrggagag
agtgtcaact
ttgtaaacat

gaaccagtta

1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380



tgtgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgccttag
<210>
<211>
<212>
<213>

<220>
<223>

<400> 21
gatgcacaca

21
DNA

gccrtggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtetec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcectt
gaggcaaagg
tactctgtcg
tctgecgetg
gtggaagagc
tacaaattce

ccaactcttg

1758

atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg
gcttataa

agagtgaqqgt
tgattgectt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctge
atgtcttect
tgctgetget
ctgatcctca
ctcagaattt
agaatgcgct

tagaggtctc

01 sQ listing sT25

gccagtaagt
cttttcaget
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

Artificial sequence

TA18: HA with C361s

tgctcatcgg
tgctcagtat
tgaatttgca
tacccttttt
ggctgactgc
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt

aagaaaccta

gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aaccteceecc
gaagagacat
gceocggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga

ggaaaagtgg
Page 23
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ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtygag
ttttgaaaaa
tocrrttctt
aagctgectg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca

gatccaaatg

cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagy
cctgttgeca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact

ttgtaaacat

1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



cctgaagcaa
tgrgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgecttag
<210>
<211>
<212>
<213>

<220>
<223>

<400> 22
gatgcacaca

22

DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctee
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgeett
gaggcaaagg
tactctgtcg
tgtgccgett
gtggaagagc

tacaaattcc

1758

aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
Ccttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgccea
tctgtgaaaa
tggaaaaatc
cattagctgce
atgtcttect
tgctgctgct
gtgatcctca
ctcagaattt

agaatgcgcet

01 sq 1isting ST25

ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

Artificial sequence

TAL19: HA with A364C

tgctcategg
tgctcagtat
tgaatttgca
tacccttttt
ggctgactgc
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa

attagttcgt

gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett
gagggtaaaa

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctccecc
gaagagacat
gcccecggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc

tacaccaaga
Page 24

11-FEB-2010

ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttctt
aagctgecty
ccaaacagag
gggcagtagce
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttrgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca

aagtacccca

gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgcctgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact

1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



ccaactcttg
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtitaatg
agacaaatca
aaagagcaac
gctgacgata
gctgecttag
<210>
<211>
5%

<220>
<223>

<400> 23
gatgcacaca

23
DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtotee
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtey
tgtgccgcety
gtggaagagc

1758

tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagcrgt
aggagacctg
gcttataa

agagtgaggt
tgattgccetrt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctge
atgtcttcct
tgctgctget
ctgatcctea

ctcagaattt

01 sq listing ST25

aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

Artificial sequence

TA20: HA with Q397C

tgctcatcgg
tgctcagtat
tgaatttgca
tacccttttt
ggctgactgc
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat

aatcaaacaa

ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
Ttcgcagett

gagggtaaaa

tttaaagatt
cticagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctccccce
gaagagacat
gccccggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt

aattgtgagc
Page 25
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gatccaaatg
ccgtggtect
ccaaatgctyg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgce

tgggagaaga
gtccattiga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttett
aagctgcctyg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagtg

ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

daatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgcca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctget
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt

tcttggagag

1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttge
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgecttag
<210>
<211>
<212>
<213>

<220>
<223>

<400>

24
DNA

24

1758

agaatgcgct
tagaggtcrc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg
gcttataa

01 sQ listing ST25

attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

Artificial sequence

TAZ21: HA with A504C

gatgcacaca agagtgaggt tgctcatcgg

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctegatg
gccagtctec
cagagatttc
gtccacacgy
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg

tgtgccgcetg

tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgeca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttcct
tgctgctgct

ctgatcctca

tgctcagtat
tgaatttgca
tacccttttt
ggctgactgc
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcyg
ccactgecatt
tgattttgtt
gggcatgttt
gagacttgcc

tgaatgctat

tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctcececc
gaagagacat
gccccggaac
gctgctgata
gctagcetcetg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg

gccaaagtgt
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aagtacccca
gatccaaatg
ccgtggtcct
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tcecttitctt
aagctgecty
ccaaacagag
gggcagtage
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct

tcgatgaatt

agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtcegeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagy
cctgttgeca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc

taaacctctt

1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatt
agacaaatca
aaagagcaac
gctgacgata
gctgccttag
<210>
<211>
<212>
<213>

<220>
<223>

<400> 25
gatgcacaca

25

DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctcc
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt

gaggcaaagg
tactctgtcg

1758

ctcagaattt
agaatgcgcet
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
gtgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgeca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcrrect

tgctgctget

01 sqQ listing ST25 11-FEB-2010

aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

Artificial sequence

TA22: HA with AS78C

tgctcatcgg
tgctcagtat
tgaatttgca
tacccttttt
ggctgactgce
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgatttrgtt
gggcatgttt

gagacttgcc

aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctceccc
gaagagacat
gccccggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat

aagacatatg

Page 27

tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttctt
aagctgcctyg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag

aaaccactct

gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgticccaaa
tgagaaggag
cdaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat

agagaagtgc

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



tgtgcecgetg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttge
ttggtgaaca
gagtttaatg
dagacaaatca
aaagagcaac
gctgacgata
gctgecttag
<210>
<211>
<212>
<213>

<220>
<223>

<400> 26
gatgcacaca

26
DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttctige
gatgtgatgt
gaaattgeca
tataaagctg
aagctcgatg
gccagtctce
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt

gacttgcctt

gaggcaaagqg

ctgatcctca
ctcagaattt
agaatgcgct
tagaggtcte
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

1758

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
adaaatttgg
ccaaagctga
aatgctgeeca
tctgtgaaaa
tggaaaaatc
cattagctge

atgtcttcct

01 sQ listing ST25

tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttrtcaget
caccttccat
tgcacttgty
tatggatgat
ctttgccgag

Artificial sequence

TAZ23: HA with A581C

tgctcatcgg
tgctcagtat
tgaatttgca
tacccttttt
ggctgactge
tgacaacceca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt

gggcatgttt

gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgeagett

gagggtaaaa

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctccece
gaagagacat
gccccggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg

ttgtatgaat

Page 28
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tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa
aacttgttgce

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccrtttett
aagctgcctg
ccaaacagag
gggcagtage
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgrttgcaa

atgcaagaag

taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag
ttgtagtcaa

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgcet
aaactatgct

gcatcctgat

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



tactctgtcg
tgtgccgety
gtggaagagc
tacaaattcce
ccaactctty
cctgaagcaa
tgtgtgttgce
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
tgtgccttag
<210>
iz
<213>

<220>
<223>

<400> 27
gatgcacaca

27

DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt

gacttgcctt

1758

tgctgetget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc

cattagctge

01 sQ listing ST2S

gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat

ctttgecgag

Artificial seguence

TA24; HA with C558S

tgctcatcgg
tgctcagtat
tgaatttgca
tacccttttt
ggctgactgc
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatcty
tcaagattcg
ccactgcatt

tgatttigtt

aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett
gagggtaaaa

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctccecc
gaagagacat
gcecceggaac
gctgctgata
gctagetctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg

gaaagtaagg
Page 29

11-reB-2010

aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa
aacttgttgc

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tcottttett
aagctgectg
ccaaacagag
gggcagtage
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga

atgtttgcaa

agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgceaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgcggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgcca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctget

aaactatgct

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
430
540
600
660
720
780
840
900
960



gaggcaaagy
tactctgteg
tgtgccgctg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgce
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgecttag
<210>
<211>
«212>
<213>

<220>
<223>

<400> 28
gatgcacaca

28
DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaatrtgcca
tataaagcty
aagctcgatg
gcecagtctec
cagagatttc
gtccacacgg
gccaagtata

aaacctctgt

1758

atgtcttect
tgctgetget
ctgatcctca
ctcagaattt
agaatgegct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa

tggaaaaatc

01 sQ 1isting ST25

gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttegt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttcecat
tgcacttgtt
tatggatgat

ctttgccgag

Artificial sequence

TA25: HA with €567S

tgctcatcgg
tgctcagtat
tgaatttgeca
tacccttttt
ggctgactge
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg

ccactgcatt

ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctceccc
gaagagacat
gccccggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta

gccgaagtgg
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atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtcect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttett
aagctgecty
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga

aaaatgatga

gcatccrgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtcttgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgcggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgcctgage
tcttaccaaa
ggcggacctt
atgctgtgaa

gatgcctget

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



gacttgectt
gaggcaaagg
tactctgtcg
tgtgccgety
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatg
dgacaaatca
aaagagcaac
gctgacgata
gctgecttag
<210>
<211>
<212>
<213>

<220>
<223>

<400>

29
DNA

29

1758

cattagctgc
atgtcttcct
tgctgctgct
ctgatccteca
Cctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagaccte

gcttataa

01 sqQ listing ST25

tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcaget
caccttccat
tgcacttgtt
tatggatgat

ttttgccgag

Artificial sequence

TA26: HA with D549C

gatgcacaca agagtgaggt tgctcatcgg

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttgce
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctcc
cagagatttc
gtccacacgg

gccaagtata

tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga

aacttcggga

aaaaatttgg

ccaaagctga
aatgctgcca

tctgtgaaaa

tgctcagtat
tgaatttgca
tacccttttt
ggctgactgc
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagcet
gtrtgcagaa
tggagatctg

tcaagattcyg

gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagctt

gagggtaaaa

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aaccteeccc
gaagagacat
gceccggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg

atctccagta
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atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgcty
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttctt
aagctgectg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag

aactgaagga

aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgcca
actcaagtgt
tcgcctgage
tcttaccaaa
ggcggacctt

atgctgtgaa

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540
600
660
720
780
840



aaacctctgt
gacttgcctt
gaggcaaagg
tactctgteg
tgtgccgetg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttac
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgecttag
<210>
<211>
<212>
<213>

<220>
<223>

<400> 30
gatgcacaca

30
DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttettge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctece
cagagatttc

gtccacacgg

tggaaaaatc
cattagctgce
atgtcitcct
tgctgectget
ctgatcctea
ctcagaattt
agaatgcget
tagaggtcte
daagaatgcce
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagaccty

gcttataa

1758

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga

aatgctgeca

01 sqQ listing ST25

ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttecgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcaget
caccttccat
tgcacttgtt
tatgtgtgat

ctttgccgag

Artificial seguence

TA27: HA with D562C

tgctcatcgg
tgctcagtat
tgaatttgca
tacccttttt
ggctgactgce
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg

gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctccecc
gaagagacat
gcccecggaac
gctgctgata
gctagetctg
ttcaaagcat
gtttccaagt

ctcgagtgtg
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aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
cegtggtect
ccaaatgctg
acgaaacata
gcacactttce
aacacaagcc
ttgtagagaa

aacttgttgce

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttctt
aagctgectg
ccaaacagag
gggcagtagce
tagtgacaga
ctgatgacag

gatgcctget
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
taaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
c¢ctgttgeca
actcaagtgt
tcgectgagce
tcttaccaaa

ggcggacctt

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540
600
660
720
780



gccaagtata
daacctctgt
gacttgcctt
gaggcaaagg
tactctgtecg
tgtgeccgctg
gtggaagagc
tacaaattcc
ccaactctto
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gcttgtgata
gctgccttag
Sin
<212>
<213>

<220>
<223>

<400>

31

DNA

31

1758

tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttect
tgctgetget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtrctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

01 sQ Tlisting ST25

tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcaget
cacctrccat
tgcacttgtt
tatggatgat

ctttgccgag

artificial sequence

TA28: HA with E505C

gatgcacaca agagtgaggt tgctcatcgg

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttettge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctce

cagagatttc

tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat

aaCacadaga

gcactgcttt

gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg

ccaaagctga

tgctcagtat
tgaatttgca
tacccttttt
ggctgactgc
tgacaaccca
tcatgacaat
Ttacttttat
atgttgccaa
tgaagggaag
agaaagagct

gtttgcagaa

atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagce
tacaccaaga
ggaaaagtgqg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgeagett

gagggtaaaa

tttaaagatt
ctrcagcagt
aaaacatgtg
ggagacaaat
Tgtgcaaaac
aaccteccccec
gaagagacat
gceceggaac
gctgctgata
gctagcetctyg
ttcaaagcat

gtttccaagt
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aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgageca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttge

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttctt
aagctgcectg
ccaaacagag
gggcagtagce
tagtgacaga

atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gctrggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgcggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgectgage

Tcttaccaaa

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540
600
660
720



gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgecgcetg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgccttag
<210>
<211>
<212>
<213>

<220>
<223>

<400> 32
gatgcacaca

32
DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg

gccagtctcec

1758

aatgctgeca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttcct
tgctgctget
ctgatcctca
ctcagaattt
agaatgcgcet
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
cttgtacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

dgagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga

aaaaatttgog

01 sqQ Tisting ST25

tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgec
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat
ctttgeegag

Artificial sequence

TA29: HA with L5385C

tgctcategg
tgctcagtat
tgaatttgca
tacccttttt
ggctgactge
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag

agaaagagct

ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctccccc
gaagagacat
gccccggaac
gctgctgata
gctagctctg

ttcaaagcat
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ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
¢caaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa
aacttgttgce

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttctt
aagctgcectg
ccaaacagag

gggcagtagc

ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcitggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgcggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt

tcgectgage

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540
600
660



cagagatttc
gtccacacgg
gccaagtata
aaaccrcrgt
gacttgcctt
gaggcaaagg
tactcitgtcg
tgtgccgctg
gtggaagagc
tacaaattcc
ccaactcttyg
cctgaagcaa
tgtgtgttge
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
getgccttag
<210>
<211>
<212>
<213>

<220>
<223>

<400> 33
gattgtcaca

33
DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttgc
gatgtgatgt
gaaattgcca
tataaagctg

aagctcgatg

1758

ccaaagctga
aatgctogcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttcct
tgctgctygcet
ctgatcctca
ctcagaattt
agaatgcgcet
tagaggtctce
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg
gctgttaa

agagtgaggt
tgattgectt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga

aacttcggga

01 sq listing ST25

gtttgcagaa
tggagatctg
tcaagattcg
ccactgeatt
tgattttgtt
gggcatgtte
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttrtcagct
caccttccat
tgcacttgtt
tatggatgat

ctttgeccgag

Artificial sequence

tgctcatcgg
tgctcagtat
tgaatttgca
tacccrtttt
ggctgactge
tgacaaccca
tcatgacaat
ttacttttat

atgttgccaa

tgaagggaag

gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

TA33: HA with A2C and L5B5C

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctececec
gaagagacat
gccecggaac
gctgctgata

gctagctcty
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tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctyg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tocttttctt
aagctgcctg

ccaaacagag

tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgcet
aaactatgct
gcatcctgat
agagaagtgc
taaacctectt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca

actcaagtgt

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540
600



gccagtctec
cagagatttc
gtccacacgg
gccaagtata
aaacctcigt
gacttgcctt
gaggcaaagg
tactctgteg
tgtgcegcetg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgitgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgecttag
<210>
<211
<212>
<213>

<220>
<223>

<400> 34
gattgtcaca

34
DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca

tataaagctg

1758

aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttect
tgctgetget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatyg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gctgttaa

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc

cttttacaga

01 sQ listing ST25

agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcaget
caccttccat
tgcacttgtt
tatggatgat

ctttgccgag

Artificial sequence

tgctcategg
tgctcagtat
tgaatttgca
tacccrttt
ggctgactgc
tgacaaccca
tcatgacaat
ttacttttat

atgttgccaa

ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtog
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

TA34: WA with A2C and AS04C

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctcccce
gaagagacat
gccccggaac

gctgctgata
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gggcagtage
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcec
ttgtagagaa

aacttgttgc

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tcettttett

aagctgcctg

tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcectget
aaactatgct
gcatcctgat
agagaagtgce
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg

ccrgttgcca

660

720

780

840

900

9260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480
540



aagctcgatg
gccagtetec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgccgetg
gtggaagagc
tacaaattcc
ccaactcttyg
¢ctgaageaa
tgtgtgttgc
ttggtgaaca
gagtttaatt
agacaaatca
aaagagcaac
gctgacgata
gctgecttag
<210>
<211>
<212>
<213>

<220>
<223>

<400>

35
DNA

35

1758

aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttcct
tgctgectget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
gtgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg
gcttataa

01 sQ listing ST25

tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcaget
caccttccat
tgcacttgtt
tatggatgat

ctttgccogag

Artificial sequence

gattgtcaca agagtgaggt tgctcatcgg

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgctrcttge
gatgtgatgt

gaaattgcca

tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt

gaagacatcc

tgctcagtat
tgaatttgca
tacccttttt
ggctgactgce
tgacaaccca
tcatgacaat

ttacttttat

gctagctctyg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

TA35: HA with A2C, A364C and D562C

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctcccce
gaagagacat

gccccggaac
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ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgce

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa

tccttttctt

actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat

tgctaaaagg

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
14490
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420
480



tataaagctg
aagctcgatg
gccagtetec
cagagatttc
gtccacacgg
gccaagtata
aaacctcigt
gacttgectt
gaggcaaagg
tactctgteg
tgtgccgett
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
adagagcadc
gcttgtgata
gctgcctrag
<210>
<211>
<212>
<213>

<220>
<223>

<400> 36
gattgtcaca

36

DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge

gatgtgatgt

1758

cttttacaga
aacttcggga
daaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctge
atgtctrtect
tgctgetget
gtgatcctca
ctcagaattt
agaatgcgct
tagaggtcte
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgr
aggagacctg
gcttataa

agagtgaggt
tgattgcett
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga

gcactgettt

01 sQ Tlisting 5T25

atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
ctrttcagct
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

Artificial sequence

tgctcatcgg
tgctcagtat
tgaatttgca
tacccttitt
ggctgactgc
tgacaaccca

tcatgacaat

gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcyg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

tttaaagatt
cttcagecagg
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctccecc

gaagagacat
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aagctgcctg
ccaaacagag
gggcagtage
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa
aacttgttgc

TA36: HA with A2C, C34A, A364C and D562C

tgggagaaga
ctccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa

cctgttgceca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgcet
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt
gagaaatgaa
accagaggtt

atacttatat

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360
420



gaaattgcca
tataaagctg
aagctcgatg
gccagtctec
cagagatttc
gtccacacag
gccaagtata
daacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgccgctt
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gcttgtgata
gctgecitag
<210>
<211>
<212>
<213>

<220>
<223>

<400> 37
gattgtcaca

37
DNA

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct

tgcttcttge

1758

gaagacatcc
cttttacaga
dacttcggga
aaaaatttgg
ccaaagctga
aatgctgceca
tctgtgaaaa
tggazaaatc
cattagctgce
atgtcttcct
tgctgctget
gtoatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
dgaadcaaac
tgaaagctgt
aggagacctg

gcttataa

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat

aacacaaaga

01 sq listing 5T25

ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcaget
caccttecat
tgcacttgtt
tatggatgat
ctttgccgag

Artificial sequence

tgctcategg
tgctcagtat
tgaatttgca
tacccttttt
ggcrgactge

tgacaaccca

gccceggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtyg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagctt
gagggtaaaa

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac

aaccteccccce
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tccttttett
aagctgcctg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtcct
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa
aacttgttgce

TA3B: HA witha2C, A364C, D562C and L585C

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt

aagaacctga

gattggtgag

tgctaaaagg
cctgttgeca
actcaagtgt
tcgcctgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgcet
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgcggaa
tgcaactctt
gagaaatgaa

accagaggtt

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300
360



gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtetec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgteg
tgtgcegett
gtggaagagc
tacaaattcce
ccaactcttg
cctgaagcaa
tgtgtgttge
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gcttgtgata
gctgecttag
<210>
<211>
<212>
<213>

<220>
<223>

<400>

38
DNA

38

1758

gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttect
tgctgctget
gtgatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gctgttaa

01 sq listing ST25

tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcce
tgaatgctat
datcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcaget
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

Artificial sequence

TA39: HA with C34A, A504C

gatgcacaca agagtgaggt tgctcatcgg

gccttggtgt tgattgectt tgctcagtat

aaattagtga atgaagtaac tgaatttgca

aattgtgaca aatcacttca tacccttttt

cgtgaaacct atggtgaaat ggctgactgc

gaagagacat
gcecccggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcoagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgecagett

gagggtaaaa

and ES505C.

tttaaagatt
cttcagcagg
aaaacatgtg
ggagacaaat

tgtgcaaaac
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ttttgaaaaa
tccttttctt
aagctgecty
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacacttte
aacacaagcc
ttgtagagaa

aacttgttgc

tgggagaaga
ctccatttga
ttgctgatga
tatgcacagt

aagaacctga

atacttatat
tgctaaaagq
cctgttgeca
actcaagtgt
tcgectgagce
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgeggaa
tgcaactctt

gagaaatgaa

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240
300



tgcttetigce
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctcec
cagagatttc
gtccacacgyg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagy
tactctgtcg
tgtgccgctyg
gtggaagagc
tacaaattcc
ccaactcttyg
cctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatt
agacaaatca
aaagagcaac
gctgacgata
gctgecttag
<210>
<211>
<212>
<213>

<220>
<223>

<400>

39
DNA

39

1758

aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcgoga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttect
tgctgctget
ctgatcctea
ctcagaattt
agaatgcgct
tagaggtcte
aaagaatgcece
atgagaaaac
ggcgaccatg
gttgtacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

01 sQ listing ST25

tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcaget
caccttccat
tgcacttgtt
tatggatgat

ctttgccgag

Artificial sequence

aacctceccc
gaagagacat
gccecggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgecagett
gagggtaaaa

TA41l: HA with s270C and AS81cC

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt

gccttggtgt tgattgectt tgctcagtat cttcagcagt

aaattagtga atgaagtaac tgaatttgca aaaacatgtg

aattgtgaca aatcacttca tacccttttt ggagacaaat
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gattggtgag
ttrtgaaaaa
tccttttctt
aagctgcctyg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
adactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

tgggagaaga
gtccatttga
ttgctgatga

tatgcacagt

accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctget
aaactatget
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa
agatcatgta
gtccgcggaa

tgcaactctt

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1758

60
120
180
240



cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctee
cagagatttc
gtccacacgy
gccaagtata
aaacctctgt
gacttgectt
gaggcaaagg
tactctgteg
tgtgccgctg
gtggaagagc
tacaaattcc
ccaactcttg
cCctgaagcaa
tgtgtgttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
tgtgccttag
<210>
<211>
<212>
<213>

<220>
<223>

<400>

40

DNA

40

1758

atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttecct
tgctgctget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

01 sq listing $T25 11-FEB-2010

ggctgactgce
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattgt
ccactgcatt
tgattttgtt
gggcatgtit
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagcet
caccttceat
tgcacttgtt
tatggatgat

ctttgccgag

Artificial sequence

tgtgcaaaac
aacctccece
gaagagacat
gceecggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtag
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgqg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagctt

gagggtaaaa

TA43: HA with D129C, S270C and A581C

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt

aagaacctga
gattggtgag
ttttgaaaaa
tectttrctt
aagctgcctg
ccaaacagag
gggcagtagce
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacacttte
aacacaagcc
ttgtagagaa

aacttgttge

tgggagaaga

gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgcctgage
tcttaccaaa
ggcggacctt
atgcrgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

aaatttcaaa

gccttggtgt tgattgcctt tgctcagtat cttcagcagt gtccatttga agatcatgta

aaattagtga atgaagtaac tgaatttgca aaaacatgtg ttgctgatga gtccgcggaa

Page 42
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120
180



aattgtgaca
cgtgaaacct
tgcttettge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctcece
cagagatttc
gtccacacgg
gccaagtata
aaaccrctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgccgetg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtyttgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
tgtgccttag
<210>
<211>
<212>
<213>

<220>
<223>

<400>

41
1758
DNA

41

aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttect
tgctgctget
ctgatcctea
ctcagaattt
agaatgcgcet
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

01 sqQ listing ST25

tacccttttt
ggctgactgce
tgacaaccca
tcattgtaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattgt
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
datcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttecat
tgcacttgtt
tatggatgat

ctttgccgag

Artificial sequence

TA46: HA with €169s

ggagacaaat
tgtgcaaaac
aacctececeee
gaagagacat
gccccggaac
gctgcetgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtyg
atctccagta
gccgaagtgyg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgecagett
gagggtaaaa

11-FeB-2010

tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttett
aagctgcectyg
ccaaacagag
gggcagtagce
tagtgacaga
ctgatgacag
aactgaagga
adaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
tigtagagaa

aacttgttgc

tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgceeca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgcet
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa

gccttggtgt tgattgoctt tgetcagtat cttcagcagt gtccattiga agatcatgta
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aaattagtga
aatrtgtgaca
cgtgaaacct
tgcttettge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtcrce
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgeett
gaggcaaagg
tactctgtcg
tgtgcegetyg
gtggaagagc
tacaaattce
ccaactctty
cctgaagcaa
tgtgtgttge
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgccttag
«210>
<211>
<212>
<213>

<220>
<223>

<400>

42

DNA

42

1758

atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgettt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctge
atgtcttcct
tgctgctget
ctgatcctea
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

01 sq@ Tisting ST25

tgaatttgca
tacccttttt
ggctgactgce
tgacaaccca
tcatgacaat
ttacttttat
atgttctcaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat

ctttgccgag

Artificial sequence

aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctcccec
gaagagacat
gccceggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcyg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

TA47: HA with D129C, €360S and L585C

11-FeB-2010

ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttctt
aagctgecty
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
daaatgatga
atgttgctaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagea
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgc

gtccgcggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

gatgcacaca agagtgaggt tgctcatcgg tttaaagatt tgggagaaga aaatttcaaa
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60



gcecttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttctrtge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtetee
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgteg
tgtgcegety
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtottgc
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgccttag
<210>
<211>
<212>
<213>

<220>
<223>

43
DNA

tgattgectt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgeca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttcct
tgctgetget
ctgatcctcea
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg
gctgttaa

1761

codon

01 sQ Tlisting 5725

tgctcagtat
tgaatttgca
tacccttrtt
ggctgactge
tgacaaccca
tcattgtaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcaget
caccttecat
tgcacttgtt
tatggatgat
ctttgccgag

Artificial sequence

cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctcccec
gaagagacat
gccecggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

Page 45

11-FEB-2010

gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttctt
aagctgectg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttce
aacacaagcc
ttgtagagaa

aacttgttyc

agatcatgta
gtccgcggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctget
aaactatgct
gcatcctgat
agagaagtct
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa

TAS1: HA with A2C and a cysteine immediately before the stop

120
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<400> 43
gattgtcaca

gccttggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgertcrtge
gatgtgatgt
gaaattgcca
tataaagctyg
aagctcgatg
gccagtetcec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgccgetg
gtggaagagc
tacaaattcce
ccaactcttg
cctgaagcaa
tgtgtgttge
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gcrgacgata
gctgecttag
<210>
<211>

<212>
<213>

44
1761
DNA

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttcct
tgctgetget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaadacaaac
tgaaagctgt
aggagacctg

gcttatgtta

01 sq listing ST25

tgctcatcegg
tgctcagtat
tgaatttgca
tacccttttt
ggctgactgce
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
caccttccat
tgcacttgtt
tatggatgat
ctttgccgag

a

Artificial sequence

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctcecccec
gaagagacat
gececggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagctt

gagggtaaaa

Page 46

11-FEB~2010

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tectttictt
aagctgectyg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgcetg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa
aacttgttgce

aaatttcaaa
agatcatgta
gtccgcggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgecctgagc
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa
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<220>

<223> TA57: HA with A2C and a Cys insertion between G584 and L585

<400> 44

01 sQ listing ST25 11-FEB-2010

gattgtcaca agagtgaggt tgctcatcaqg

gcettggtgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttettge
gatgtgatgt
gaaattgcca
tataaagctg
aagcrtcgatg
gccagtctec
cagagattic
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgccgety
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttgce
ttggtgaaca
gagtttaatg
agacaaatca
adagagcaac
gctgacgata
gctgccttag
<210> 45

<211> 1755
<212> DNA

tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
daaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgce
atgtcttect
tgctgetget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctc
daagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt

aggagacctg

tgctcagtat
tgaatttgca
tacccttttt
ggctgactgc
tgacaaccca
tcatgacaat
ttactrttat
atgttgccaa
tgaagggaag
dagaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttcgt
dagaaaccta
ctgtgcagaa
gccagtaagt
cttttcaget
caccttccat
tgcacttgtt
tatggatgat

ctttgccgag

gctgtttata a

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctcecce
gaagagacat
gccecggaac
gctgctgata
gctageictg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttecgcagett

gagggtaaaa

Page 47

tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tcctttictt
aagctgectg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
ccaaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa

aacttgttgce

.daatttcaaa

agatcatgta
gtccgcggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
ccrtgttgocca
actcaagtgt
tcgcctgagce
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgct
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcttggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggag
caaggcaaca
gtgctgcaag

tgcaagtcaa
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<213>

<220>
<223>

<400> 45
gattgtcaca

gcettgotgt
aaattagtga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtetec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gcaaaggatg
tctgtegtge
gecgetgetg
gaagagcctc
aaattccaga
actcttgtag
gaagcaaaaa
gtgttgcatg
gtgaacaggc
tttaatgctg
caaatcaaga
gagcaactga
gacgataagy

gccttagget

<210> 46

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcrtt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
tcttcctggy
tgctgcetgag
atcctcatga
agaatttaat
atgcgctatt
aggtctcaag
gaatgccctg
agaaaacgcc
gaccatgctt
gaacattcac
aacCaaactgc
aagctgttat
agacctgctt

tataa

01 5Q listing 5T25

Artificial sequence

tgctcatcgg
tgctcagtat
tgaatttgca
tacccttttt
ggctgactge
tgacaaccca
tcatgacaat
ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatctg
tcaagattcg
ccactgcatt
tgattttgtt
catgtttttg
acttgceaag
atgctatgece
caaacaaaat
agttcgttac
aaacctagga
tgcagaagac
agtaagtgac
ttcagctctg
cttccatgea
acttgttgag
ggatgatttc

tgccgaggag

TAG0: HA with A2C deltion of C316

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aaccteeecc
gaagagacat
gceceecggaac
gctgctgata
gctagetctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
tatgaatatg
acatatgaaa
aaagtgttcg
tgtgagcttt
accaagaaagd
aaagtgggat
tatctatccg
agagtcacca
gaagtcgacg
gatatatgca
ctcgtgaaac
gcagcettttg

ggtaaaaaac

Page 48
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tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggrgag
ttttgaaaaa
tccttttett
aagctgectg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgttaaaaa
caagaaggca
ccactctaga
atgaatttaa
ttgagcagct
taccccaagt
cCcaaatgttg
tggtcctgaa
aatgctgcac
aaacatacgt
cactttctga
acaagcccaa
tagagaagtg
ttgttgctge

aaatttcaaa
agatcatgta
gtccgceggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagg
cctgttgeca
actcaagtgt
tcgectgage
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgcet
ctatgctgag
tcctgattac
gaagtgctgt
acctcttgtg
tggagagtac
gtcaactcca
taaacatect
ccagttatgt
agaatccttg
tcccaaagag
gaaggagaga
ggcaacaaaa
ctgcaaggct

dagtcaagct

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
1755



<211>
<212>
<213>

<220>
<223>

<400> 46
gatgcacaca

1758
DNA

gcettggtgt
aaattagrga
aattgtgaca
cgtgaaacct
tgcttcttge
gatgtgatgt
gaaattgcca
tataaagctg
aagctcgatg
gccagtctec
cagagatttc
gtccacacgg
gccaagtata
aaacctctgt
gacttgcctt
gaggcaaagg
tactctgtcg
tgtgccgetg
gtggaagagc
tacaaattcc
ccaactcttg
cctgaagcaa
tgtgtgttge
ttggtgaaca
gagtttaatg
agacaaatca
aaagagcaac
gctgacgata
gctgccttag

agagtgaggt
tgattgcctt
atgaagtaac
aatcacttca
atggtgaaat
aacacaaaga
gcactgcttt
gaagacatcc
cttttacaga
aacttcggga
aaaaatttgg
ccaaagctga
aatgctgcca
tctgtgaaaa
tggaaaaatc
cattagctgc
atgtcttcct
tgctgetget
ctgatcctca
ctcagaattt
agaatgcgct
tagaggtctc
aaagaatgcc
atgagaaaac
ggcgaccatg
ctgaaacatt
agaaacaaac
tgaaagctgt
aggagacctg

gcttataa

01 sQ Tisting ST25

Artificial seguence

tgctcatcgd
tgctcagtat
tgaatttgca
tacccttttt
ggctgactgc
tgacaaccca
tcatgacaat
Ttacttttat
atgttgccaa
tgaagggaag
agaaagagct
gtttgcagaa
tggagatcty
tcaagattcg
ccactgcatt
tgattttgtt
gggcatgttt
gagacttgcc
tgaatgctat
aatcaaacaa
attagttegt
aagaaaccta
ctgtgcagaa
gccagtaagt
cttttcagct
cacctrccat
tgcacttgtt
tatggatgat
ctttgccgag

TAB3: HA with H39C and C253pP

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctceccce
gaagagacat
gcceccggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagccag
atctccagta
gccgaagtygg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgcagett

gagggtaaaa

Page 49
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tgggagaaga
gtccatttga
ttgctgatga
tatgcacagt
aagaacctga
gattggtgag
ttttgaaaaa
tccttttett
aagctgcctg
ccaaacagag
gggcagtagc
tagtgacaga
ctgatgacag
aactgaagga
aaaatgatga
atgtttgcaa
atgcaagaag
aaaccactct
tcgatgaatt
tttttgagca
aagtacccca
gatccaaatg
ccgtggtect
€caaatgctg
acgaaacata
gcacactttc
aacacaagcc
ttgtagagaa
aacttgttgce

aaatttcaaa
agattgtgta
gtcegecggaa
tgcaactctt
gagaaatgaa
accagaggtt
atacttatat
tgctaaaagq
cctgttgeca
actcaagtgt
tcgectgagce
tcttaccaaa
ggcggacctt
atgctgtgaa
gatgcctgcet
aaactatgct
gcatcctgat
agagaagtgc
taaacctctt
gcrtggagag
agtgtcaact
ttgtaaacat
gaaccagtta
cacagaatcc
cgttcccaaa
tgagaaggay
caaggcaaca
gtgctgcaag

tgcaagtcaa

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
1758



01 sQ listing ST25

<210> 47

<211> 1758

<212> DNA

<213> Artificial sequence

<220>
<223> TAG4: HA with C177F

<400> 47
gatgcacaca agagtgaggt tgctcatcgg

gccttggtgt tgattgcctt tgctcagtat
aaattagtga atgaagtaac tgaatttgca
aattgtgaca aatcacttca tacccttttt
cgtgaaacct atggtgaaat ggectgactgc
tgcttcttge aacacaaaga tgacaaccca
gatgtgatgt gcactgcttt tcatgacaat
gaaattgcca gaagacatce ttacttttat
tataaagctg cttttacaga atgttgccaa
aagctcgatg aacttcggga tgaagggaag
gccagtctcce aaaaatttgg agaaagagct
cagagatttc ccaaagctga gtttgcagaa
gtccacacgg aatgctgcca tggagatctg
gccaagtata tctgtgaaaa tcaagattcg
aaacctctgt tggaaaaatc ccactgcatt
gacttgcctit cattagctge tgattttgtt
gaggcaaagg atgtcttcet gggcatgttt
tactctgtcg tyctgctget gagacttgec
tgtgccgetg crgatcctca tgaatgetat
gtggaagagc ctcagaattt aatcaaacaa
tacaaattcC agaatgcgct attagttcgt
ccaactcttg tagaggtctc aagaaaccta
cctgaagcaa aaagaatgcc ctgtgcagaa
tgtgtgttge atgagaaaac gocagtaagt
ttggtgaaca ggcgaccatg cttttcagct
gagtitaatg ctgaaacatt caccttccat
agacaaatca agaaacaaac tgcacttgtt
aaagagcaac tgaaagctgt tatggatgat

gctgacgata aggagacctg ctttgecgag

tttaaagatt
cttcagcagt
aaaacatgtg
ggagacaaat
tgtgcaaaac
aacctccece
gaagagacat
gccccggaac
gctgctgata
gctagctctg
ttcaaagcat
gtttccaagt
ctcgagtgtg
atctccagta
gccgaagtgg
gaaagtaagg
ttgtatgaat
aagacatatg
gccaaagtgt
aattgtgagc
tacaccaaga
ggaaaagtgg
gactatctat
gacagagtca
ctggaagtcg
gcagatatat
gagctcgtga
ttcgecagett
gagggtaaaa

Page 50

11-FEB-2010

tgggagaaga aaatttcaaa
gtccatttga agatcatgta
ttgctgatga gtccgoggaa
tatgcacagt tgcaactctt
aagaacctga gagaaatgaa
gattggtgag accagaggtt
ttttgaaaaa atacttatat
tccttttctt tgctaaaagg
aagctgectt tctgttgeca

ccaaacagag actcaagtgt

gggcagtagc

tagtgacaga tcttaccaaa
ctgatgacag ggcggacctt
aactgaagga atgctgtgaa
aaaatgatga gatgcctgct
atgtttgcaa aaactatgct
atgcaagaag gcatcctgat
aaaccactct agagaagtgc
tcgatgaatt taaacctctt
tttttgagca gcttggagag
aagtacccca agtgtcaact
gatccaaatg ttgtaaacat
ccgtggtcct gaaccagtta

ccaaatgctg cacagaatcc

acgaaacata

gcacactttc tgagaaggag
aacacaagcc caaggcaaca
ttgtagagaa gtgcrgcaag

aacttgttgc tgcaagtcaa

tcgectgagce

cgttcccaaa

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



gctgccttag

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

<220>
<223>

48
1767
DNA

the

<400> 48
tgtgatgcac

aaagccttgg
gtaaaattag
gaaaattgtg
cttcgtgaaa
gaatgcttct
gttgatgtga
tatgaaattg
aggtataaag
ccaaagctcg
tgtgccagtc
agccagagat
aaagtccaca
cttgccaagt
gaaaaacctc
gctgacttge
gctgaggcaa
gattactctg
tgctgtgeceg
cttgtggaag
gagtacaaat
actccaactc
catcctgaag
ttatgtgtgt
tccttggtga
aaagagttta
gagagacaaa

acaaaagagc

gcttataa

C-terminus

01 sQ Tlisting ST25 11-FEB-2010

artificial sequence

acaagagtga ggttgctcat cggtttaaag

tgttgattgc
tgaatgaagt
acaaatcact
cctatggtga
tgcaacacaa
tgtgcactgc
ccagaagaca
ctgcttttac
atgaacttcg
tccaaaaatt
ttcccaaage
cggaatgctg
atatctgtga
tgttggaaaa
cttcattagc
aggatgtctt
tegtgetget
ctgctgatcc
agcctcagaa
tccagaatgce
ttgtagaggt
caaaaagaat
tgcatgagaa
acaggcgacc
atgctgaaac
tcaagaaaca

aactgaaagc

ctrtgctcag
aactgaattt
tcatacecctt
aatggctgac
agatgacaac
ttttcatgac
tccttacttt
agaatgttgce
ggatgaaggg
tggagaaaga
tgagtttgca
ccatggagat
daatcaagat
atcccactgce
tgctgatttt
cctgggcatg
gctgagactt
tcatgaatgc
tttaatcaaa
gctattagtt
ctcaagaaac
gcectgtygea
aacgccagta
atgcttttca
attcacctte
aactgcactt

tgttatggat

tatcttcagce
gcaaaaacat
tttggagaca
tgctgtgcaa
ccaaacctcc
aatgaagaga
tatgccceegg
caagctgctg
aaggctagct
gctttcaaag
gaagtttcca
ctgctcgagt
tcgatctcca
attgccgaag
gttgaaagta
tttttgtatg
gccaagacat
tatgccaaag
caaaattgtg
cgttacacca
ctaggaaaag
gaagactatc
agtgacagag
gctctggaag
catgcagata
gttgagctcg

gatttcgcag

Page 51

atttgggaga
agtgtccatt
gtgttgctga
aattatgcac
aacaagaacc
cccgattggt
catttttgaa
aactcctttt
ataaagctgc
ctgccaaaca
catgggcagt
agttagtgac
gtgctgatga
gtaaactgaa
tggaaaatga
aggatgtttg
aatatgcaag
atgaaaccac
tgttcgatga
agctttttga
agaaagtacc
tgggatccaa
tatccgtggt
tcaccaaatg
tcgacgaaac
tatgcacact
tgaaacacaa

cttttgtaga

agaaaatttc
tgaagatcat
tgagtccgeg
agttgcaact
tgagagaaat
gagaccagag
aaaatactta
ctttgctaaa
ctgcectgttg
gagactcaag
agctcgectg
agatcttacc
cagggcggac
ggaatgctgt
tgagatgcct
Caaaaactat
aaggcatcct
tctagagaag
atttaaacct
gcagcttgga
ccaagtgtca
atgttgtaaa
cctgaaccag
ctgcacagaa
atacgttccc
ttctgagaag
gcccaaggea

gaagtgctgc

1758

TA65: HA with a Cys at the N-terminus and an Ala-Cys extension at

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
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01 sQ Hst'ing ST25 11-FEB-2010
aaggctgacyg ataaggagac ctgctttgcc gaggagggta aaaaactitgt tgctgcaagt 1740
caagctgcct taggcttagc ttgttaa 1767
<210> 49
<211> 609
<212> PRT
<213> Artificial seguence

<220>
<223> HA with fusion leader sequence

<400> 49

Met Lys Trp val Ser Phe Ile Ser Leu Leu Phe Leu Phe Ser Ser Ala
1 5 10 15

Tyr Ser Arg ggr Leu Asp Lys Arg Asp Ala His Lys Ser g%u val Ala
25

His Arg Phe Lys Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu val Leu
35 40 45

Ile Ala Phe Ala GIn Tyr Leu GIn GIn Cys Pro Phe Glu Asp His val
50 55 60

Lys Leu val Asn Gliu val Thr Glu Phe Ala Lys Thr Cys val Ala Asp
65 70 75 80

Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp
85 90 95

Lys Leu Cys Thr val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala
100 105 110

Asp Cys Cys Ala Lys GIn Glu Pro Glu Arg Asn Glu Cys Phe Leu Gln
115 120 125

His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu val Arg Pro Glu val
130 135 140

Asp val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys
145 150 155 160

Lys Tyr Leu Tyr Glu Ile Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro
165 170 175

Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys
180 185 190

Cys GIn Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro LyS Leu Asp Glu
195 200 205

Page 52



Leu

Ala

225

Ala

Lys

Asp

Cys

Lys

Met

Leu

Cys

385

Phe

Glu

val

Glu

Pro
465

Arg

210

ser

Arg

Leu

Leu

Glu

290

Pro

Met

Asp

Phe

Leu

370

Ala

Lys

Leu

Arg

val

450

Glu

ASp

Leu

Leu

val

Leu

275

Asn

Ley

Pro

val

Leu

355

Leu

Ala

Pro

Phe

Tyr
435

ser

Ala

Glu

GIn

Ser

Thr

260

Glu

Gln

Leu

Ala

Cys

340

Tyr

Arg

Ala

Leu

Glu

420

Thr

Arg

Lys

Gly

Lys

Gln

245

Asp

Cys

ASp

Glu

Asp

Lys

Glu

Leu

Asp

val

405

GIn

Lys

Asn

Arg

LYyS

Phe

230

Arg

Leu

Ala

Ser

LYyS

Leu

Asn

Tyr

Ala

Pro

390

Glu

Leu

Lys

Leu

Met
470

Ala

215

Gly

Phe

Thr

Asp

Ile

295

Ser

Pro

Tyr

Ala

375

His

Glu

Gly

val

01 sQ 1istin?
a

ser Sser A

Glu

Pro

Lys

280

Ser

His

sSer

Ala

Arg

360

Thr

Glu

Pro

Glu

Pro

440

Lys

Cys

Arg

Lys

val

265

Arg

Ser

Cys

Leu

Glu

345

Arg

Tyr

Cys

GlIn

Tyr

425

Gln

val

Ala

Ala

Ala

250

His

Ala

Lys

Ile

Ala

330

Ala

His

Glu

TYyr

Asn

410

Lys

val

Gly

Glu

ST25
Lys

Phe

235

Glu

Thr

Asp

Leu

Ala

315

Ala

Lys

Pro

Thr

Ala

395

Leu

Phe

Ser

Ser

11-FEB-2010
GIn Arg Leu

220

Lys

Phe

Glu

Leu

LyS

300

Glu

ASp

Asp

Asp

Thr

380

LysS

Ile

Gln

Thr

Lys

460

Tyr

Ala

Ala

Cys

Ala

285

Glu

val

Phe

val

TYr

365

Leu

val

Lys

Asn

Pro

445

cys

Leu

Trp

Glu

Cys

Lys

Cys

Glu

val

Phe

350

ser

Glu

Phe

Glin

Ala

430

Thr

Cys

ser

Lys

Ala

val
255

His

Tyr

Cys

Asn

Glu

335

Leu

val

Lys

Asp

Asn

415

Leu

Leu

Lys

val

Cys
val

240

ser

Gly

Ile

Glu

320

Ser

Gly

val

cys

Glu

400

Cys

Leu

val

His

val
480



01 sQ listing $T25 11-FEB-2010
Leu Asn GIn Leu Cys val Leu His Glu Lys Thr Pro val Ser Asp Arg
485 490 495

val Thr Lys Cys Cys Thr Glu Ser Leu val Asn Arg Arg Pro Cys Phe
500 505 510

Ser Ala Leu Glu val Asp Glu Thr Tyr val Pro Lys Glu Phe Asn Ala
515 520 525

Glu Thr Phe Thr Phe His Ala Asp Ile Cys Thr Leu Ser Glu Lys Glu
530 535 540

Arg GIn Ile Lys Lys Gln Thr Ala Leu val Glu Leu val Lys His Lys
545 550 555 560

Pro Lys Ala Thr Lys Glu GIn Leu Lys Ala val Met Asp Asp Phe Ala
565 570 575

Ala Phe val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe

580 585 590
Ala Glu Glu Gly Lys Lys Leu val Ala Ala Ser Gln Ala Ala Leu Gly
595 600 605
Leu
<210> 350
<211> 585
<212> PRT
<213> Artificial sequence
<220>
<223> TAl: HA with AZC
<400> 50

Asp Cys His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1

Glu Asn Phe 555 Ala Leu val Leu %1e Ala Phe Ala GIn Tyr Leu Gln
5 30

GIn Cys g;o Phe Glu Asp His X31 Lys Leu val Asn Glu val Thr Glu
45

Phe gaa Lys Thr Cys val é}a Asp Glu Ser Ala g%u Asn Cys Asp Lys

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
85 90 95
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01 sq listing ST25 11-rEB-2010

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu

Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys Gln Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu
195 200 205

Arg Ala pPhe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala GTu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365
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Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val ser Thr Pro Thr Leu val Glu val ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys Gln Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val

565 570 575

Ala Ala ser GIn Ala Ala Leu Giy Leu

580 585
<210> 51
<211> 585
<212> PRT
<213> Artificial sequence
<220>
<223> TA2: HA with DIC
<400> 51
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Cys Ala His Lys ger Glu val Ala His ?59 Phe Lys Asp Leu Gly Glu
1 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GlIn Tyr Leu Gin
20 25 30

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe §Aa Lys Thr Cys val Ala Asp Glu Ser Ala 28u Asn Cys Asp Lys
55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
85 g0 95

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp ASp Ash Pro Asnh Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro LySs Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Sser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GlIn

Lys Phe Gly Glu
195 200 205

Arg Ala phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270
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ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp vVal Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro

Tyr
370 375 380

Gln Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe G1n Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn Gln Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
48 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr pPhe Thr Phe His Ala Asp
500 505 510

Iie Cys Thr Leu Ser Glu Lys Glu Arg Gin Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540
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545

01 sQ listing sT25 11-FEB-2010
Lys Ala val Met Asp ??8 Phe Ala Ala Phe val Glu Lys Cys Cys Lys
560

555

Ala Asp Asp Lys gég Thr Cys phe Ala Glu Glu

Ala Ala Ser GIn Ala Ala Leu

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

<220>
<223>

<400>

52
585
PRT

580

Artificial sequence

TA3: HA with €758

52

?sp Ala His

Glu

G1n

Phe

Ser

65

Arg

Glu

Pro

Asp

Arg

Tyr

Cys

Asn

cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Phe

Pro

35

Lys

His

Thr

AsSn

Leu

115

Glu

Pro

Ala

Leu

Lys

Lys

20

Phe

Thr

Thr

Tyr

Glu

100

val

Glu

Tyr

Ala

Pro
180

Ser

Ala

Glu

cys

Leu

Gly

&5

Cys

Arg

Thr

Phe

Phe

165

Lys

Glu

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

TYr

150

Thr

Leu

val

val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Gly

Ala

Leu

val

40

Asp

Asp

Ala

GIn

val

120

Lys

Pro

Cys

Glu

Leu
585

His

Ile

25

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Leu
185

570

Arg

10

Ala

Leu

Ser

Leu

LyS

val

Tyr

Leu

Gln
170

Phe

Phe

val

Ala

ser

75

cys

AsSp

Met

Leu

Leu

155

Ala

Gly Lys Lys Leu val
575

Lys

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala

Arg Asp Glu

Page 59

Asp

Gln

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Leu

cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

Lys

Gly

15

Leu

Thr

Asp

Thr

Glu

35

Asn

Phe

Ala

Lys

Ala

175

Ala

Lys

Leu

80

Pro

Leu

His

Arg

Ser



Ser

Arg

Lys

225

val

Arg

Ser

Cys

Leu

305

Glu

Arg

Tyr

Cys

GlIn

385

TYr

GIn

val

Ala

Ala

Ala

210

Ala

His

Ala

Lys

Ile

290

Ala

Ala

His

Glu

Tyr

370

Asn

Lys

val

Gly

Glu
450

Lys

195

Phe

Glu

Thr

Asp

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

sSer

ser

435

Asp

Gln

Lys

Phe

Glu

Leu

260

Lys

Glu

Asp

Asp

Lys

Ile

GIn

Thr

420

Lys

Tyr

Arg

Ala

Ala

Cys

Ala

Glu

val

Phe

val

325

Tyr

Leu

val

Lys

Asn

405

Pro

Cys

Leu

Leu

Trp

Glu

230

Cys

Lys

Cys

Glu

val

310

Phe

Ser

Glu

Phe

GIn

390

Ala

Thr

Cys

Ser

il

Lys

Ala

215

val

His

Tyr

cys

Asn

295

Glu

Leu

val

LyS

Asp

Asn

Leu

Leu

Lys

val
455

sQ listing ST25 11-FEB-2010

Cys Ala Ser Leu

200

val

Ser

Gly

Ile

Glu

280

Asp

Ser

Gly

val

Cys

360

Glu

Cys

Leu

val

His

440

val

Ala

Lys

Asp

Lys

Glu

Lys

Met

Leu

345

cys

Phe

Glu

val

Glu

425

Pro

Leu

Arg

Leu

Leu

250

Glu

Pro

Met

Asp

Phe

330

Leu

Ala

Lys

Leu

Ar

41

val

Glu

AsSn

Page 60

Leu

val

235

Leu

Asn

Leu

Pro

val

315

Leu

Leu

Ala

Pro

rphe

395

Tyr

Ser

Ala

Gln

GIn Lys Phe

Ser

220

Thr

Glu

Gln

Leu

Ala

300

Cys

Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Leu
460

205

GIn

Asp

Cys

Asp

Glu

285

Asp

Lys

Glu

Leu

Asp

365

val

Glin

Lys

Asn

Arg

445

Cys

Arg

Leu

Ala

Ser

270

Lys

Leu

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

val

Gly

Phe

Thr

Asp

Itle

Ser

Pro

Tyr

Ala

335

Lys

His

Glu

Gly

val

415

Gly

Pro

Leu

Glu
Pro
Lys
240
Asp
Ser
His
Ser
Ala
320
Arg
Thr
Glu
Pro
Glu
400
Pro
Lys

Cys

His



Glu Lys
465

Leu val
Tyr val

Ile Cys

Leu val

01

Thr Pro val Ser Asp
470

Asn Arg Arg Pro Cys
Pro Lys Glu Phe Asn
Thr Leu Ser Glu Lys
515

Glu Leu val Lys His

530 535

Lys Ala val Met Asp Asp Phe

545

Ala Asp
Ala Ala

<210>
211>
<212>
<213>

<220>
<223>

<400>
Asp Ala
1

Glu Asn
Gln Cys

Phe Ala
50

Ser Leu
65

Arg Glu

Asp Lys Glu Thr Cys
565

Ser Gln Afa Ala Leu
580

53

585

PRT

Artificial sequence

TA4: HA with T79C
53

His Lys Ser Glu val

Phe Lys Ala Leu val
20

Pro Phe Glu Asp His
35

Lys Thr Cys val ﬁéa

His Thr Leu Phe Gly
70

Thr Tyr Gly Glu Met
85

sqQ listing sT25

Arg val Thr Lys

Phe

Ala

Glu

520

Lys

Ala

Phe

Gly

Ala

Leu

val

40

Asp

Asp

Ala

ser

Glu

505

Arg

Pro

Ala

Ala

Leu
585

His

Ile

25

Lys

Glu

Lys

Asp

Ala

490

Thr

Gln

Lys

Phe

Glu
570

Arg

10

Ala

Leu

ser

Leu

cys
20

475

Leu
Phe
Ile
Ala
val

555

Glu

Phe
Phe
val
Ala
Cys

75

cys

Page 61

11-FEB-2010

Cys Cys

Glu val

Thr Phe

LyS Lys

525

Thr Lys
540

Glu Lys

Gly Lys

Lys Asp

Ala GIn

Asnh Glu
45

Glu Asn
60

Thr val

Ala Lys

Thr

Asp

His

510

Gln

Glu

Cys

Lys

Leu
Tyr

30

val

Cys

Ala

Gln

Glu

Glu

495

Ala

Thr

Gln

Cys

Leu
575

Gly

15

Leu

Thr

ASp

Cys

Glu
95

ser

480

Thr

Asp

Ala

Leu

Lys

560

val

Glu

GIn

Glu

Lys

Leu

80

Pro



01 sQ listing ST25 11-FEB-2010
Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu G1n Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365
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01 sqQ Tlisting 5725 11-FEB-2010
Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Asn Leu Ile Lys Gln Asn Cys Glu Leu Phe Glu GlIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
48 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys Gln Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala ser Gln Ala Ala Leu Gly Leu
580 585

<210> 54

<21]1> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TAS5: HA with E82C

<400> 54

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15
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Glu

Gln

Phe

Ser

65

Arg

Glu

Pro

ASp

Arg

Tyr

Cys

Ser

Arg

225

val

Arg

Ser

Asn

Cys

Ala

50

Leu

Ccys

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

His

Ala

LyS

Phe

Pro

35

LysS

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

LYsS

195

Phe

Glu

Thr

ASp

Leu
275

LYyS

20

Phe

Thr

Thr

Tyr

Glu

100

val

Glu

TYr

Ala

Pro

180

GlIn

Lys

Phe

Glu

Leu

260

Lys

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Ala

Ala

Cys

245

Ala

Glu

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

Leu

Trp

Glu

230

Cys

Lys

Cys

01

val

His

Ala

35

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

ASp

Lys

Ala

215

val

His

Tyr

Cys

SQ listing ST25

Leu Ile Ala Phe

val

4Q

Asp

Asp

Ala

Gln

val

120

Lys

Pro

Cys

Glu

Cys

200

val

Ser

Gly

Ile

Glu
280

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Leu

185

Ala

Ala

Lys

ASp

Cys

265

Lys

Leu

Ser

Leu

Cys

90

LYyS

val

Tyr

Leu

Gln

170

Arg

Ser

Arg

Leu

Leu

250

Glu

val

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

Asp

Leu

Leu

val

235

Leu

Asn

11-FEB-2010

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

Phe

Ala

Glu

Gln

ser

220

Thr

Glu

Gln

Pro Leu Leu

Page 64

Gln

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Asp

Cys

ASp

Glu
285

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

Lys

Phe

Arg

Leu

Ala

Ser

270

Lys

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

ASp

255

Ile

ser

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Ar

16

Ala

Ser

Glu

Pro

Lys

240

Asp

Ser

His



Cys

Leu

305

Glu

Arg

Tyr

cys

Gln

385

TYyr

Gln

val

Ala

Glu

465

Leu

Tyr

Ile

Leu

Lys
545

Ile

290

Ala

Ala

His

Glu

Tyr

370

Asn

Lys

val

Gly

Glu

450

Lys

val

val

Cys

val

530

Ala

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

Ser

435

Asp

Thr

Asn

Pro

Thr

515

Glu

val

Glu

Asp

Asp

Asp

Thr

LYys

Ile

Gln

Thr

420

Lys

Tyr

Pro

Arg

LYS

500

Leu

Leu

Met

val

Phe

val

325

Tyr

Leu

val

Lys

Asn

405

Pro

Cys

Leu

val

Arg

Glu

ser

val

Asp

Glu

val

310

Phe

Ser

Glu

Phe

GlIn

390

Ala

Thr

Cys

Ser

ser

470

Pro

Phe

Glu

LyS

01 sQ Tisting sT2S

Asn

295

Glu

Leu

val

Lys

Asp

Asn

Leu

Leu

Lys

val

455

Asp

Cys

Asn

Lys

His

535

Phe

Asp Glu Met Pro

Ser

Gly

val

Cys

360

Glu

Cys

Leu

val

His

440

val

Arg

Phe

Ala

Glu

520

Lys

Ala

Lys

Met

Leu

345

Cys

Phe

Glu

val

Leu

val

Ser

Glu

505

Arg

Pro

Ala

ASp

Phe

330

Leu

Ala

Lys

Leu

Glu

Asn

Thr

Ala

490

Thr

Gln

Lys

Phe

Page 65

val

315

Leu

Leu

Ala

Pro

Phe

395

Tyr

Ser

Ala

GlIn

Lys

475

Leu

Phe

Ile

Ala

val
555

11-FEB-2010

Ala Asp Leu

300

Cys

Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Thr

Lys

Thr
540

Lys

Glu

Leu

Asp

365

val

GIn

Lys

Asn

Cys

Cys

val

Phe

525

Lys

Lys

Asn

TYyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

val

Thr

ASp

His

510

Gln

Glu

cys

Pro

Tyr

Ala

335

Lys

His

Glu

Gly

val

415

Gly

Pro

Leu

Glu

Glu

495

Ala

Thr

Gln

Cys

Ser

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro

Lys

Cys

His

Ser

480

Thr

Asp

Ala

Leu

Lys



01 sq Tisting ST25 11-FEB-2010

Ala Asp Asp Lys gég Thr Cys Phe Ala

Ala Ala Ser Gln Ala Ala Leu Gly Leu

<210>
<211>
<212>

<213>

<220>
<223>

<400>
?sp Ala His

Glu

Gin

Phe

ser

65

Arg

Glu

Pro

ASp

Arg

Tyr

Cys

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

LyS

Leu

35
585
PRT

55

Phe

Pro

35

LYS

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

580

Lys

Thr

Thr

Tyr

Glu

100

val

Glu

TYr

Ala

Pro
180

Ser

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Glu

Leu

Asp

val

Phe

70

Cys

Phe

Pro

Phe

Tyr

150

Thr

Leu

Artificial sequence

TAG: HA with E86C

val

val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Ala

Leu

val

40

Asp

ASp

Ala

Gln

val

120

Lys

Pro

Cys

Glu

585

His

Ile

25

Lys

Glu

Lys

ASp

His

105

ASp

Lys

Glu

Cys

Leu
185

570

Arg Phe

10

Ala Phe

Leu val

Ser Ala

Leu Cys

75

Cys Cys

Lys Asp

val Met

Tyr Leu

Leu Leu

155

Gln Ala
170

Arg Asp

Page 66

Lys

Ala

AsSn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala

Glu

AsSp

GIn

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Leu

Tyr

30

val

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

LYysS

Gly
15

Leu
Thr
Asp
Thr
Glu
95

Asn
Phe
Ala
Lys
Ala

175

Ala

Glu Glu Gly Lys Lys Leu val
575

Gln

Glu

LYyS

Leu

80

Pro

Leu

His

Arg

Arg

160

Ala

ser



01 sqQ listing ST25 11-FEB-2010
Ser Ala Lys Gln Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gin Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Ley Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460
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Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys Gln Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser Gin Ala Ala Leu Gly Leu
580 585

<210> 56

<211> 585

<212> PRT

<213> Artificial seguence

<220>
<223> TA7: HA with C124s

<400> 56

§sp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
Glu Asn Phe Lys Ala Leu val Leu Ile Ala pPhe Ala GIn Tyr Leu Gln

GIn Ccys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Aéa Lys Thr cys val ?}a Asp Glu Ser Ala ggu Asn Cys Asp Lys
5

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GlIn Glu Pro
85 90 95

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110
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Pro

ASp

Cys

ser

Arg

Lys

225

val

Arg

Ser

Cys

Leu

305

Glu

Arg

Tyr

Cys

Arg

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

His

Ala

Lys

Ile

290

Ala

Ala

His

Glu

Tyr
370

Leu

115

Glu

Pro

Ala

Leu

LysS

195

Phe

Glu

Thr

Asp

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

val

Glu

Tyr

Ala

Pro

180

Gln

Lys

Phe

Glu

Leu

260

Lys

Glu

Asp

Asp

340

Thr

Lys

Arg

Thr

Phe

Phe

165

LYyS

Arg

Ala

Ala

245

Ala

Glu

val

Phe

val

325

Tyr

Leu

val

Pro

Phe

Tyr

150

Thr

Leu

Leu

Trp

Glu

230

Cys

Lys

Cys

Glu

val

310

Phe

ser

Glu

Phe

01 sq listing ST25

Glu

Leu

135

Ala

Glu

Asp

LYS

Ala

215

val

His

Tyr

Cys

Asn

295

Glu

Leu

val

Lys

ASp
375

val Asp val Met

120

LYS

Pre

Cys

Glu

Cys

200

val

ser

Gly

Ile

Glu

280

Asp

Ser

Gly

val

Cys
360

Glu

Lys Tyr Leu

Glu

Cys

Leu

185

Ala

Ala

Lys

Asp

Lys

Glu

Lys

Met

Leu

345

Cys

Phe

Leu

Gln

170

Arg

sSer

Arg

Leu

Leu

250

Glu

Pro

Met

Asp

Phe

330

Leu

Ala

Leu

155

Ala

Asp

lLeu

Leu

val

235

Leu

ASnN

Leu

Pro

val

315

Leu

Leu

Ala

11-FEB-2010

Ser Thr ala

Tyr

140

Phe

Ala

Glu

GIn

Ser

220

Thr

Glu

Gln

Leu

Ala

300

Cys

Tyr

Arg

Ala

Lys Pro Leu

Page 69

380

125

Glu

Phe

Asp

Gly

Asp

Cys

ASp

Glu

285

Asp

Lys

Glu

Leu

AsSp
365

val

Ile

Ala

Lys

LysS

Phe

Arg

Leu

Ala

Ser

270

Lys

Leu

Asn

TYr

Ala

350

Pro

Glu

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp

255

ITe

Ser

Pro

Tyr

Ala

335

Lys

His

Glu

His
Arg
Arg
160
Ala
sSer
Glu
Pro
Lys
240
Asp
ser
His
Ser
Ala
320
Arg
Thr

Glu

Pro



01 sqQ listing sT25 11-FEBR-2010

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 44

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val

565 570 575

Ala Ala Ser Gln Ala Ala Leu Gly Leu

580 585
<210> 57
<211> 585
<212> PRT
<213> Artificial sequence
<220>
<223> TAS8: HA with C168s
<400> 57

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15
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Gtu

GIn

Phe

Ser

65

Arg

Glu

Pro

ASp

Arg

Tyr

Cys

Ser

Arg

Lys

val

Arg

Ser

Asn

cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

LysS

Leu

Ala

Ala

210

Ala

His

Ala

Lys

Phe

Pro

35

Lys

His

Thr

Ash

Leu

115

Glu

Pro

Ala

Leu

Lys

195

Phe

Glu

Thr

Asp

Leu
275

Lys

Phe

Thr

Thr

Tyr

Glu

100

val

Glu

Tyr

Ala

Pro

180

Gln

Lys

Phe

Glu

Leu

260

Lys

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Ala

Ala

Cys
245

Ala

Glu

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

Leu

Trp

Glu

230

Cys

Lys

Cys

0l sqQ 11st1n?
val Leu ITe Ala

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

215

val

His

TYr

Cys

val

40

ASp

Asp

Ala

GlIn

val

120

Lys

Pro

Ser

Glu

Cys

200

val

Ser

Gly

Ile

Glu
280

Lys

Glu

Lys

AsSp

His

105

Asp

Lys

Glu

Cys

Leu

185

Ala

Ala

Lys

Asp

Cys

265

Lys

Leu

Ser

Leu

cys

Lys

val

Tyr

Leu

GIn

170

Arg

Ser

Arg

Leu

Leu

250

Glu

Pro

Page 71

ST25 11-FEB-2010
e Ala G1n Tyr
30

val

Ala

Cys

75

Cys

Asp

Met

Leu T

Leu

155

Ala

Asp

Leu

Leu

val

235

Leu

Asn

Leu

Asn
Glu
60
Thr
Ala
Asp
Cys
Y
140
Phe
Ala
Glu
Gln
ser
220
Thr
Glu

GIn

Leu

Glu

45

Asn

val

LysS

Asn

Thr
125

r Glu

Phe

ASp

Gly

ASp

Cys

Asp

Glu
285

val
Cys
Ala
Gln
Pro
110
Ala
Ile
Ala
Lys
Lys
1

Phe
Arg
Leu
Ala
ser

270

Lys

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp
255

Ile

Ser

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Arg

Ala

Ser

Glu

Pro

Lys

240

Asp

Ser

His



Cys

Leu

305

Glu

Arg

Tyr

Cys

Gin

385

Tyr

GlIn

val

Ala

Glu

465

Leu

Tyr

Ile

Leu

545

Ile

290

Ala

Ala

His

Glu

Tyr

370

Asn

Lys

val

Gly

Glu

450

Lys

val

val

Cys

val

530

Ala

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

ser

Ser

435

Asp

Thr

Asn

Pro

Thr

515

Glu

val

Glu

Asp

Asp

340

Thr

Lys

Ile

Gln

Thr

420

Lys

Tyr

Pro

Arg

Leu

Met

val

Phe

val

325

Tyr

Leu

val

Lys

Asn

405

Pro

Cys

Leu

val

Ser

val

Asp

Glu

val

310

Phe

Ser

Glu

Phe

Gin

390

Ala

Thr

Cys

Ser

Ser

470

Pro

Phe

Glu

Lys

550

01 sq listing ST25
Asp Glu Met Pro

Asn

295

Glu

Leu

val

Lys

375

Asn

Leu

Leu

Lys

val

455

Asp

Cys

Asn

Lys

His

535

Phe

Ser

Gly

val

Cys

360

Glu

Cys

Leu

val

His

440

val

Arg

Phe

Ala

Glu

520

Lys

Ala

Lys

Met

Leu

345

Cys

Phe

Glu

val

Glu

425

Pro

Leu

val

Ser

Glu

505

Arg

Pro

Ala

Asp
Phe
330
Leu
Ala
Lys
Leu
Arg
410
val
Glu
Asn
Thr
Ala
490
Thr
GlIn

Lys

Phe

Page 72

val

315

Leu

Leu

Ala

Pro

Phe

395

Tyr

ser

Ala

Gln

Lys

475

Leu

Phe

Ile

Ala

val
555

11-FEB-2010
Ala Asp Leu

300

Cys

Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Thr

Lys

Thr

540

Glu

Lys

Glu

Leu

365

val

GIn

Lys

Asn

Cys

Cys

val

Phe

Lys

525

Lys

Lys

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

val

Thr

Asp

His

510

Gln

Glu

Cys

Pro

Tyr

Ala

335

LyS

His

Giu

Gly

val

415

Gly

Pro

Leu

Glu

Glu

495

Ala

Thr

Gln

Cys

Ser

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro

Lys

Cys

His

sSer

480

Thr

Asp

Ala

Leu

LyS
560



0L sq 1istin? ST25 11-FEB-2010
Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser GIn Ala Ala Leu Gly Leu
580 585

<210> 58

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA9: HA with C169s

<400> 58

?Sp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GlIn Tyr Leu GIn

Gln Cys ggo rPhe Glu Asp His‘zg1 Lys Leu val Asn Glu val Thr Glu
45

Phe QAa Lys Thr Cys val ?}a Asp Glu Ser Ala géu Asn Cys Asp Lys

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr g;y Glu Met Ala Asp ggs Cys Ala Lys GIn Glu Pro
95

Glu Arg Asn Glu Cys Phe Leu GIn His Lys ASp ASp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Ser GIln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205
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01 sqQ listing ST25 11-FEB-2010

Arg Ala pPhe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 2

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Ash Cys Glu Leu Phe Glu Gln Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys

Arg Met Pro Cys
435 440 44

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480
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01 sqQ listing ST25 11-FEB-2010

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys Gln Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser GIn Ala Ala Leu Gly Leu
580 585

<210> 59

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TAl0: HA with C91s

<400> 59

?sp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu Gln
20 25 30

Gln Cys Pgo Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
3 40 45

Phe g%a Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
55 60

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr g]y Glu Met Ala Asp g%s Ser Ala Lys Gln g}u Pro
5

Glu Arg Aasn Glu Cys Phe Leu GIn His Lys ASp Asp Asnh Pro Asn Leu
100 105 110
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Pro

ASp

Arg

Tyr

Cys

Ser

Arg

Lys

225

val

Arg

Ser

Cys

Leu

305

Glu

Arg

Tyr

Cys

Arg
Ash
130
His
Lys
Leu
Ala
Ala
210
Ala
His
Ala
Lys
Ile

290

Ala
Ala
His
Glu

Tyr
370

Leu

115

Glu

Pro

Ala

Leu

Lys

195

Phe

Glu

Thr

Asp

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

val

Glu

Tyr

Ala

Pro

180

Gln

Lys

Phe

Glu

Leu

260

Lys

Glu

Asp

Asp

Lys

Arg

Thr

Phe

Phe

165

Lys

Arg

Ala

Ala

Cys

245

Ala

Glu

val

Phe

val

325

TYr

Leu

val

Pro

Phe

Leu

Leu

Trp

Glu

230

Cys

Lys

Cys

Glu

val

310

Phe

Ser

Glu

Phe

01 sq Tisting ST25

Glu

Leu

135

Ala

Glu

ASp

Lys

Ala

215

val

His

Tyr

Cys

Asn

295

Glu

Leu

val

LysS

Asp

val Asp val Met

120

Lys

Pro

Cys

Glu

Cys

200

val

Ser

Gly

Ile

Glu

280

Asp

ser

Gly

val

Cys

360

Glu

Lys

Glu

Cys

Leu

185

Ala

Ala

Lys

Asp

Cys

265

Lys

Glu

Lys

Met

Leu

345

Cys

Phe

Tyr

Leu

Gln

170

Arg

Ser

Arg

Leu

Leu

250

Glu

Pro

Met

Asp

Phe

330

Leu

Ala

Lys

Page 76

Leu

Leu

155

Ala

Asp

Leu

Leu

val

235

Leu

Asn

Leu

Pro

val

315

Leu

Leu

Ala

Pro

11-FEB-2010
Cys Thr Ala

TYyr

140

phe

Ala

Glu

GlIn

Ser

220

Thr

Glu

GIn

Leu

Ala

300

Cys

TYr

Arg

Ala

Leu
380

125

Glu

Phe

Asp

Gly

Asp

Cys

Asp

Glu

285

Asp

Lys

Glu

Leu

AsSp

val

Ile

Ala

Lys

LysS

190

Phe

Arg

Leu

Ala

Sear

270

Lys

Leu

Asn

Tyr

Ala

350

Pro

Glu

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp

Ile

Ser

Pro

Tyr

Ala

335

LysS

His

Glu

His

Arg

Ar

16

Ala

ser

Glu

Pro

Lys

240

Asp

Ser

His

ser

Ala

320

Arg

Thr

Glu

Pro



Gln

385

Tyr

GIn

val

Ala

Glu

465

Leu

Tyr

Ile

Leu

Ala

Asn

Lys

val

Gly

Glu

450

Lys

val

val

Cys

val

530

Ala

Asp

Ala

<210>
<211>
<212>

<213>

<220>

«223>

<400>

1

Leu

Phe

Ser

sSer

435

Asp

Thr

Asn

Pro

Thr

515

Glu

val

Asp

Ser

60

585
PRT
Artificial sequence

Ile

G1n

Thr

420

Lys

Tyr

Pro

Arg

Lys

500

Leu

Leu

Met

Lys

GlIn
580

LyS

Asn

405

Pro

Cys

Leu

val

Arg

485

Glu

Ser

val

Asp

Glu

365

Ala

Gln

390

Ala

Thr

cys

Ser

Ser

470

Pro

Phe

Glu

Lys

550

Thr

Ala

01 sqQ listing ST25 11-FEB-2010

Asn

Leu

Leu

LYysS

val

455

Asp

Cys

Ash

LyS

His

Phe

Cys

Leu

TAll: HA with D121C

60

Asp Ala His Lys ?er Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
10 15

Cys Glu Leu Phe

Leu

val

His

440

val

Arg

Phe

Ala

Glu

520

Lys

Ala

Phe

Gly

val

Glu

425

Pro

Leu

val

Ser

Glu

505

Arg

Pro

Ala

Ala

Leu
585

Ar

41

val

Glu

Asn

Thr

Ala

490

Thr

Gln

Lys

Phe

Glu
570

395

Tyr

ser

Ala

Gin

Lys

475

Leu

Phe

Ile

Ala

val

555

Glu

Glu GIn Leu Gly Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Thr

Lys

Thr

540

Glu

Gly

Lys

AsSn

Arg

Cys

Cys

val

Phe

LysS

525

Lys

Lys

Lys

Lys

Leu

430

Met

val

Thr

Asp

His

510

Gln

Glu

Cys

Lys

vai

415

Gly

Pro

Leu

Glu

Glu

495

Ala

Thr

Gin

Cys

Leu
575

400

Pro

LysS

Cys

His

Ser

480

Thr

Asp

Ala

Leu

Glu Asn Phe 555 Ala Leu val Leu Ile Ala Phe Ala Gln ;5r Leu G1n
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Gln
Phe
ser
65

Arg
Glu
Pro
Asp
Ar

14

Tyr
Cys
ser
Arg
Lys
225
val
Arg

ser

Cys

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

His

Ala

Lys

Ile
290

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

LysS

195

Phe

Glu

Thr

Asp

Leu

275

Ala

Phe

Thr

Thr

Tyr

Glu

100

val

Glu

Tyr

Ala

Pro

180

Gln

Lys

Phe

Glu

Leu

260

Lys

Glu

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Ala

Ala

Cys

245

Ala

Glu

val

Asp

val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

Leu

Trp

Glu

230

Cys

Lys

Cys

Glu

01
His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

215

val

His

TYr

cys

Asn
295

sqQ listing ST25 11-FEB-2010

val Lys Leu val Asn Glu val
40

AsSp

Asp

Gln

val

120

Lys

Pro

Cys

Glu

Cys

200

val

ser

Gly

Ile

Glu

280

Asp

Glu

Lys

ASp

His

105

cys

Lys

Glu

Cys

Leu

185

Ala

Ala

Lys

Asp

Cys

265

Lys

Glu

Ser

Leu

Lys

val

Tyr

Leu

GIn

170

Arg

ser

Arg

Leu

Leu

250

Glu

Pro

Ala

Cys

75

cys

ASp

Met

Leu

Leu

155

Ala

Asp

Leu

Leu

val

235

Leu

Asn

Leu

Glu

60

Thr

Ala

ASp

Cys

Tyr

140

Phe

Ala

Glu

Gln

Ser

220

Thr

Glu

Gln

Leu

Met Pro Ala

Page 78

300

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Lys

Gln

Asp

cys

Asp

Glu

285

Asp

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

Lys

190

Phe

Arg

Leu

Ala

sSer

270

Lys

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp

Ile

Ser

Pro

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Ar

16

Ala

ser

Glu

Pro

Lys

Asp

Ser

His

ser



01 sq listing ST25 11-FEB-2010

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575
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01 sqQ 1isting ST25 11-FEB-2010

Ala Ala Ser GIln Ala Ala Leu Gly Leu

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

<220>
<223>

<400>

61
585
PRT

580

Artificial sequence

TAl12: HA with D129C

61

Asp Ala His

1

Glu

Gln

Phe

ser

65

Arg

Glu

Pro

Cys

Cys

Ser

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

Lys
195

Lys

Thr

Thr

Tyr

Glu

100

val

Glu

Tyr

Ala

Pro

180

Gln

ser

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Glu

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

TYr

150

Thr

Leu

Leu

val

val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

Leu

val

40

Asp

Asp

Ala

GlIn

val

120

Lys

Pro

Cys

Glu

Cys
200

585

His

Ile

25

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Leu

185

Ala

Arg

10

Ala

Leu

ser

Leu

Lys

val

Tyr

Leu

Gln

170

Arg

Ser

pPage 80

Phe

Phe

val

Ala

Cys

75

Cys

ASp

Met

Leu

Leu

155

Ala

Asp

Leu

Lys

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala

Glu

GlIn

Asp

GIn

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Lys
205

Leu

Tyr

val

Cys

Ala

Glin

Pro

110

Ala

Ile

Ala

LysS

LysS

Phe

Gly

15

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

LYS

Ala

175

Ala

Gly

Glu

Gln

LYyS

Leu

80

Pro

Leu

His

Arg

Ser

Glu



Arg

Ser

Cys

Leu

305

Glu

Arg

Tyr

Cys

GIn

385

Tyr

GIn

val

Ala

Glu
465

Ala

210

Ala

His

Ala

Lys

Ite

290

Ala

Ala

His

Glu

Lys

val

Gly

Glu

450

Lys

Phe

Glu

Thr

Asp

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

ser

Ser

435

Asp

Thr

Lys

Phe

Glu

Leu

260

Lys

Glu

Asp

Asp

Asp

340

Thr

Lys

Ile

GIn

Thr

420

Lys

Tyr

Pro

Ala

Ala

Cys

245

Ala

Glu

val

Phe

val

325

Tyr

Leu

val

LyS

Asn

405

Pro

Cys

Leu

val

Trp

Glu

230

Cys

Lys

Cys

Glu

val

310

Phe

sSer

Glu

Phe

GIn

390

Ala

Thr

Cys

Ser

ser
470

01 sQ Tisting ST25
val Ala Arg Leu

Ala

215

val

His

Tyr

Cys

Asn

295

Glu

Leu

val

LyS

ASp

375

Asn

Leu

Leu

Lys

val

455

Asp

Ser

Gly

Ile

Glu

280

ASp

Ser

Gly

val

Cys

360

Glu

Cys

Leu

val

His

440

val

Arg

LyS

Asp

Cys

265

Lys

Glu

LyS

Met

Leu

345

Cys

Phe

Glu

val

Glu

425

Pro

Leu

val

Leu

Leu

250

Glu

Pro

Met

ASp

Phe

330

Leu

Ala

Lys

Leu

Arg

410

val

Glu

Asn

Thr

Page 81

val

235

Leu

Asn

Leu

Pro

val

315

Leu

Leu

Ala

Pro

Phe

395

Tyr

ser

Ala

Gln

Lys
475

11-FEB-2010
Ser Gln Arg

220

Thr

Glu

GIn

Leu

Ala

300

Cys

Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Leu

460

cys

Asp

Cys

AsSp

Glu

285

Asp

Lys

Glu

Leu

Gln

Lys

Asn

Arg

445

Cys

cys

Leu

Ala

Ser

270

Lys

Leu

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

val

Thr

Phe

Thr

Asp

Ile

Ser

Pro

Tyr

Ala

335

Lys

His

Glu

Gly

val

415

Gly

Pro

Leu

Glu

Pro
Lys
240
Asp
ser
His
ser
Ala
320
Arg
Thr
Glu
Pro
Glu
400
Pro
LyS
cys
His

Ser
480



01 sq Tisting ST25 11-FEB-2010
Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe ATa Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu GTu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser Gln Ala Ala Leu Gly Leu
580 585

<210> 62

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TAl3: HA with S270C

<400> 62
Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu ITle Ala Phe Ala GIn Tyr Leu GIn
20 25 30

Gln Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe ?Aa Lys Thr Cys val ?;a Asp Glu Ser Ala Glu Asn Cys Asp Lys
60

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
85 90 95

Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125
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Tyr

cys

Ser

Arg

Lys

225

val

Arg

Ser

Cys

Leu

305

Giu

ATg

Tyr

Cys

Gln
385

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

His

Ala

Lys

Ile

290

Ata

Ala

His

Glu

Tyr

370

Asn

Glu

Pro

Ala

Leu

Lys

195

Phe

Glu

Thr

Asp

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Glu

Tyr

Ala

Pro

130

Gln

Lys

Phe

Glu

Leu

260

Lys

Glu

Asp

Asp

Asp

340

Thr

Lys

Ile

Thr

Phe

Phe

165

Lys

Arg

Ala

Ala

Cys

Ala

Glu

val

Phe

val

325

Tyr

Leu

val

Lys

Phe

Tyr

150

Thr

Leu

Leu

Trp

Glu

230

Cys

Lys

Cys

Glu

val

310

Phe

ser

Glu

Phe

Gln
390

01

Leu

135

Ala

Glu

Asp

Lys

Ala

215

val

His

Tyr

Cys

Asn

295

Glu

Leu

val

Lys

Asp

Asn

sQ listing ST25 11-FEB-2010

Lys Lys Tyr Leu

Pro
Cys
Glu
Cys
200
val
ser
Gly
Ile
Glu
280
Asp
Ser
Gly
val
Cys
360

Glu

Cys

Glu

Cys

Leu

185

Ala

Ala

LyS

Asp

Cys

265

Lys

Glu

Lys

Met

Leu

345

Cys

Phe

Leu

Gln

170

Arg

sSer

Arg

Leu

Leu

250

Glu

Pro

Met

Asp

Phe

330

Leu

Ala

Lys

Leu

155

Ala

Asp

Leu

Leu

val

235

Leu

AsSnh

Leu

Pro

val

315

Leu

Ley

Ala

Pro

Tyr Glu Ile
140

Phe

Ala

Glu

Gln

Ser

220

Thr

Glu

GIn

Leu

Ala

300

Cys

TYr

Arg

Ala

Leu
380

Leu Phe Glu

Page 83

395

Phe

Asp

Gly

Lys

Gln

Asp

Cys

Asp

Glu

285

Asp

Lys

Glu

Leu

Asp

val

Gln

Ala
Lys
Lys
190
Phe
Arg
Leu
Ala
Cys
2

Lys
Leu
Asn
Tyr
Ala
350
Pro

Glu

Leu

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

ASp

Ile

Ser

Pro

Tyr

Ala

335

Lys

His

Glu

Gly

Arg

Arg

Ala

Ser

Glu

Pro

Lys

240

Asp

Ser

His

ser

Ala

320

Arg

Thr

Glu

Pro

Glu
400



01 sq listing ST25 11-FEB-2010

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg Gin Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val

565 570 575

Ala Ala ser GIn Ala Ala Leu Gly Leu

580 585
<210> 63
<211> 585
<212> PRT
<213> Artificial sequence
<220>
<223> TAl4: HA with C316A
<400> 63

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala teu val Leu Ile Ala Phe Ala G1n Tyr Leu Gln
20 25 30
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01 sq 1isting ST25 11-FEB-2010
GIn Cys g;o Phe Glu Asp His Xg1 Lys Leu val Asn G;u val Thr Glu
4

Phe géa Lys Thr cys val ?Ea AsSp Glu Ser Ala géu Asn Cys AsSp Lys

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr G}y Glu Met Ala Asp gys Cys Ala Lys Gln Glu Pro
8 0 95

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
_ 100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Ar
145 150 155 16

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu

Arg Ala phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300
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01 sQ Tisting ST25 11-FEB-2010
Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Ala Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu teu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 41 415

GIn val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn Gln Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu Vval
565 570 575
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<210>
<211>
<212>

01 sq 1isting ST25 11-FEB-2010
Ala Ala Ser Gin Ala Ala Leu Gly Leu

585

64
585
PRT

<213>

<220>
<223>

<400>

gsp Ala His Lys

GTu

GIn

Phe

ser

65

Arg

Glu

Pro

Asp

Cys

Ser

Arg

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Ala
210

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

Lys

Phe

Lys

20

Phe

Thr

Thr

Tyr

Glu

100

val

Glu

TYr

Ala

Pro

180

Gln

Lys

Artificial sequence

TAl6: HA with C360s
64

ser Glu val

5

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Ala

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

Leu

Trp

val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala
215

Ala

Leu

val

40

Asp

Asp

Ala

GIn

val

120

Lys

Pro

Cys

Glu

Cys

200

vai

His

Ile

25

Lys

Glu

Lys

Asp

His

105

Asp

LysS

Glu

cys

Leu

185

Ala

Ala

Arg

10

Ala

Leu

ser

Leu

Lys

val

Tyr

Leu

Gln

170

Arg

Ser

Phe

Phe

val

Ala

Cys

75

cys

Asp

Met

Leu

Leu

155

Ala

Asp

Leu

Lys

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

TYr

140

Phe

Ala

Glu

Gln

Arg Leu Ser

Page 87

220

Asp

GIn

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Lys

GlIn

Leu

Tyr

30

val

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

LYyS

Lys
190

Gly

15

Leu

Thr

AsSp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Glu

Glu

LyS

Leu

80

Pro

Leu

His

Arg

Arg

160

Ala

ser

Phe Gly Glu

Arg

Phe

Pro



LyS

val

Arg

Ser

Cys

Leu

305

Glu

Arg

Tyr

Cys

Gln

385

Tyr

G1In

val

Ala

Glu

465

Leu

Ala

His

Ala

Lys

Ile

290

Ala

Ala

His

Glu

Tyr

370

Asn

Lys

val

Gly

Glu

450

LyS

val

Glu

Thr

Asp

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

ser

435

Asp

Thr

Asn

Phe

Glu

Leu

260

Lys

Glu

Asp

ASp

Asp

Thr

Lys

Ile

GlIn

Thr

420

Lys

Tyr

Pro

Arg

Ala

cys

245

Ala

Glu

val

Phe

val

325

Tyr

Leu

val

LyS

Asn

405

Pro

Cys

Leu

val

Arg
485

Glu

230

Cys

Lys

Cys

Glu

val

310

Phe

Ser

Glu

Phe

Gln

390

Ala

Thr

Cys

Ser

Ser

470

Pro

01

val

His

Tyr

Cys

AsSn

295

Glu

Leu

val

Lys

AsSp

375

Asn

Leu

Leu

Lys

val

455

Asp

Cys

SQ Tisting ST25

Ser Lys Leu val

Gly

Ile

Glu

280

Asp

ser

Gly

val

Ser

360

Glu

Cys

Leu

val

His

440

val

Arg

Phe

Asp

Cys

265

Lys

Glu

Lys

Met

Leu

345

Cys

Phe

Glu

val

Glu

425

Pro

Leu

val

Ser

Leu

250

Glu

Pro

Met

AsSp

Phe

330

Leu

Ala

Lys

Leu

Ar

41

val

Glu

Asn

Thr

235

Leu

Asn

Leu

Pro

val

315

Leu

Leu

Ala

Pro

Phe

395

Tyr

Ser

Ala

Gln

Lys
475

11-FEB-2010

Thr Asp Leu

Glu

Gln

Leu

Ala

300

Cys

Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Ala Leu Glu

490

Page 88

Cys

Asp

Glu

285

Asp

Lys

Glu

Leu

365

val

Gln

Lys

Asn

Arg

Cys

Cys

val

Ala

Ser

270

Lys

Leu

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

val

Thr

Asp

Thr

AsSp

Ile

Ser

Pro

TYr

Ala

335

Lys

His

Glu

Gly

val
415

Gly

Pro

Leu

Glu

Glu
495

Lys

240

Asp

Ser

His

ser

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro

Lys

Cys

His

Ser

480

Thr



01 sqQ listing ST25 11-FEB-2010

Tyr vVal Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser Gln Ala Ala Leu Gly Leu
580 585

<210> 65

<211l> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TALl7: HA with C361A

<400> 65

gsp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu Gln
20 25 30

GIn Cys gro Phe Glu Asp His VST Lys Leu val Asn Glu val Thr Glu
5 4 45

Phe Ala Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
50 55 60

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
85 90 95

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp ASn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125
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01 sqQ listing sT25 11-FEB-2010
Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu pPhe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Ala Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gin Asn Leu Ile Lys Gin Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400
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Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr phe Thr phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
365 570 575

Ala Ala Ser Gln Ala Ala Leu Gly Leu
580 585

<210> 66

<211> 585

<212> PRT

<213> Artificial sequence

<220>
«223> TAl8: HA with C361s

<400> 66

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala phe Ala GIn ;5r Leu Gln
20

GIn Cys ;Eo Phe Glu Asp His XS1 Lys Leu val Asn Glu val Thr Glu
45
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phe Ala Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
50 55 60

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Pro
85 90 95

GTu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Ash Leu
100 105 110

Pro .Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu

Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Ar
14 150 155 16

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GlIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asnh Tyr Ala
305 310 315 320
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Glu

Arg

Tyr

Cys

GIn

385

Tyr

GIn

val

Ala

Glu

465

Leu

Tyr

Ile

Leu

Lys

545

Ala

Ala

Ala

His

Glu

Tyr

370

AsSn

Lys

val

Gly

Glu

450

LysS

val

val

Cys

val

530

Ala

Asp

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

Ser

435

Asp

Thr

Asn

Pro

Thr

515

Glu

val

Asp

Ser

Asp

Asp

340

Thr

Lys

Ile

GIln

Thr

420

Lys

TYr

Pro

Arg

Leu

Met

Lys

Gln
580

val

325

Tyr

Leu

val

Lys

Asn

405

Pro

Cys

Leu

val

Ser

val

Asp

Glu

565

Ala

Phe

ser

Glu

Phe

Gln

390

Ala

Thr

cys

ser

Ser

470

Pro

Phe

Glu

Lys

550

Thr

Ala

01 sQ listing sT25 11-FEB-2010

Leu

val

LyS

Asp

375

Asn

lLeu

Leu

Lys

val

455

Asp

cys

Asn

Lys

His

535

Phe

Cys

Leu

Gly Met Phe Leu

val

Cys

360

Glu

Cys

Leu

val

His

440

val

Arg

Phe

Ala

Glu

520

Lys

Ala

Phe

Gly

Leu

345

Ser

rhe

Glu

val

Glu

425

Pro

Leu

val

Ser

Glu

505

Arg

Pro

Ala

Ala

Leu
585

330

Leu

Ala

Lys

Leu

Glu

Asn

Thr

Ala

490

Thr

GIn

Lys

Phe

Glu
570
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Leu

Ala

Pro

Phe

395

Tyr

Ser

Ala

Gln

Lys

475

Leu

Phe

Ile

Ala

val

555

Glu

Tyr Glu Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Thr

Lys

Thr

540

Glu

Gly

Leu

365

val

GlIn

Lys

Asn

Cys

Cys

val

Phe

525

Lys

Lys

Lys

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

val

Thr

Asp

His

310

Gln

Glu

Cys

Lys

Ala

335

Lys

His

Glu

Gly

val

415

Gly

Pro

Leu

Glu

Glu

495

Ala

Thr

Gln

Cys

Leu
575

Arg

Thr

Glu

Pro

Glu

400

Pro

Lys

Cys

His

sSer

480

Thr

Asp

Ala

Leu

560

val



01 sq listing sT25 11-FEB-2010

<210> 67

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TAl19: HA with A364C

<400> 67

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu Gln
20 25 30

Gln Cys ggo Phe Glu Asp His V31 Lys Leu val Asn Glu val Thr Glu
4 45

Phe §3a Lys Thr cys val ?}a Asp Glu Ser Ala EAU Asn Cys Asp Lys

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr g;y Glu Met Ala Asp gys Cys Ala Lys Gln g%u Pro
0

Giu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Giu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220
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Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240
val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Cys Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Asn Leu Ile Lys Gln Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 44

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Sser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495
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Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val

565 570 575

Ala Ala Ser Gln Ala Ala Leu Gly Leu

580 585
<210> 68
<211> 585
<212> PRT
<213> Artificial seguence
<220>
<223> TA20: HA with Q397C
<400> 68

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu Gln
20 25 30

Gln Cys gro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
5 40 45

Phe gaa Lys Thr Cys val Ala Asp Glu Ser Ala Géu Ash Cys Asp Lys
55 6

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 30

Arg Glu Thr Tyr g;y Glu Met Ala Asp Cys Cys Ala Lys GlIn g}u Pro
30

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140
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Tyr

Cys

Ser

Arg

Arg

Ser

Cys

Leu

305

Glu

Arg

Tyr

Cys

Gln

385

Tyr

His
Lys
Leu
Ala
Ala
210
Ala
His
Ala
Lys
Ile
290
Ala
Ala
His
Glu
Tyr
370

Asn

Lys

Pro

Ala

Leu

Lys

195

Phe

Glu

Thr

Asp

Leu

275

Ala

Ala

LYS

Pro

Thr

355

Ala

Leu

Phe

Tyr

Ala

Pro

180

GIn

Lys

Phe

Glu

Leu

260

Lys

Glu

Asp

ASp

Asp

Thr

Lys

Ile

GlIn

Phe

Phe

165

Lys

Arg

Ala

Ala

Cys

245

Ala

Glu

val

Phe

val

325

Tyr

Leu

val

Lys

Asn
405

Leu

Leu

Trp

Glu

230

Cys

LYS

Cys

Glu

val

310

Phe

Ser

Glu

Phe

Gln

390

Ala

01

Ala

Glu

Asp

Lys

Ala

215

val

His

Tyr

Cys

Asn

295

Glu

Leu

val

Lys

Asp

Asn

Leu

SQ listing $T25 11-FEB-2010

Pro Glu Leu

Cys

Glu

cys

200

val

Ser

Gly

Ile

Glu

280

ASp

ser

Gly

val

Cys

360

Glu

Cys

Leu

Cys

Leu

185

Ala

Ala

Lys

Asp

265

Lys

Glu

Lys

Met

Leu

345

Cys

Phe

Glu

val

Gln

170

Arg

Ser

Arg

Leu

Leu

250

Glu

Pro

Met

Asp

Phe

330

Leu

Ala

Lys

Leu

Leu

155

Ala

Asp

Leu

Leu

val

235

Leu

AsSn

Leu

Pro

val

315

Leu

Leu

Ala

Pro

Phe
395

Phe Phe Ala

Ala

Glu

GIn

Ser

220

Thr

Glu

Gln

Leu

Ala

300

Cys

Tyr

Arg

Ala

Leu

380

Glu

Arg Tyr Thr
410
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Asp

Gly

Lys

GIn

Asp

cys

Asp

Glu

285

Asp

Lys

Glu

Leu

365

val

Cys

Lys

Lys

Lys

190

Phe

Arg

Leu

Ala

sSer

270

Lys

Leu

Ash

Tyr

Ala

350

Pro

Glu

Leu

Lys

Lys

Ala

175

Ala

Gly

Phe

Thr

ASp

255

Ile

ser

Pro

Tyr

Ala

335

LyS

His

Glu

Gly

val
415

ser

Glu

Pro

240

Asp

sSer

His

Ser

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro



01 sqQ Tisting sT25 11-FEB-2010

GIn val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala teu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ite Cys Thr Leu Ser Glu tys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu Val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val

565 570 575

Ala Ala Ser Gin Ala Ala Leu Gly Leu

580 585
<210> 69
<211> 585
<212> PRT
<213> artificial sequence
<220>
<223> TAZ21: HA with A504C
<400> 69

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu Gln
20 25 30

Gln Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45
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Phe Ala Lys Thr Cys val Ala Asp Glu Ser Ala géu Asn Cys Asp Lys
50 55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr g}y Glu Met Ala Asp Cys Cys Ala Lys Gln g;u Pro
90

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala pPhe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GlIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala phe Lys Ala Trp Ala val Ala Arg Leu Ser GIln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asnh Tyr Ala
305 310 315 320
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Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu teu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val pPhe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

G1n val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
48 490 495

Tyr val Pro Lys Glu Phe Asn Cys Glu Thr phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys GIu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser GIn Ala Ala Leu Gly Leu
580 585
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asp Ala His
1

Glu

Gln

Phe

Ser

65

Arg

Glu

Pro

Asp

Arg

145

Tyr

Cys

Ser

Arg

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

70
585
PRT

70

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

LYyS

195

Phe

Glu

Lys

Lys

20

Phe

Thr

Thr

Tyr

Glu

100

val

Glu

Tyr

Ala

Pro

180

Gln

LysS

Phe

01

Artificial sequence

TA22: HA with A578C

?er Glu val

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Ala

Ala

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

Leu

Trp

Glu
230

val

His

Ala
55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

215

val

sQ listing 5T25

Ala

Leu

val

40

Asp

Asp

Ala

GIn

val

120

Lys

Pro

Cys

Glu

Cys

200

val

Ser

His

Ile

25

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Leu

185

Ala

Ala

Lys

Arg

10

Ala

Leu

Ser

Leu

val

Tyr

Leu

GIn

170

Arg

Ser

Arg

Leu

Phe

Phe

val

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

Asp

Leu

Leu

val
235

11-reB-2010

Lys

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala

Glu

G1In

Ser

220

Thr

Page 101

Asp

Gln

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Lys

Gln

Asp

Leu

Tyr

val

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

Arg

Leu

Gly

15

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Glu

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Ar

i6

Ala

sSer

Glu

Pro

240



01 sqQ Tisting sT25 11-FEB-2010

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr phe Thr Phe His Ala Asp
500 505 510
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Ile Cys Thr Leu Ser

515

Leu val Glu Leu val

530

Lys Ala val Met Asp

545

Ala Asp Asp Lys Glu

565

Ala Cys ser GIn Ala

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

<220>
<223>

<400>

580

71
385
PRT

Glu
Lys
AsSp
550
Thr

Ala

01

Lys

His

535

Phe

cys

Leu

Artificial sequence

TAZ23: HA with A581C

71

?sp Ala His Lys Ser Glu val
5

Glu

Gln

Phe

Ser

65

Arg

Glu

Pro

Asp

Ash

Cys

Ala
50

Leu

Glu

Arg

Arg

Asn
130

Phe Lys Ala
20

Pro Phe Glu
35

Lys Thr Cys

His Thr Leu

Thr Tyr Gly
85

Asn Glu Cys
100

Leu val Arg
115

Glu Glu Thr

Leu

Asp

val

Phe

70

Glu

rhe

Pro

Phe

val

His

Ala

55

Gly

Met

Leu

Glu

Leu
135

sQ listing ST25 11-FEB-2010

Glu Arg GIn Ile

520

Lys

Ala

Phe

Gly

Ala

Leu

val

40

ASp

Asp

Ala

Gin

val

120

Lys

Pro

Ala

Ala

Leu
585

His

Ile

25

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Lys

Phe

Glu
570

Arg

10

Ala

Leu

Ser

Leu

Cys

90

Lys

val

Tyr

Ala
val

555

Glu

Phe

Phe

val

Ala

Cys

75

Cys

ASp

Met

Leu

Lys Lys
525

Thr Lys
540
Glu Lys

Gly Lys

Lys Asp

Ala Gln

Asn Glu
45

Glu Asn
60

Thr val
Ala Lys
Asp Asn
Cys Thr

125

Tyr Glu
140
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GIn

Glu

Cys

Lys

Leu

Tyr

30

val

Cys

Ala

Gln

Pro

110

Ala

Ile

Thr

Gln

Cys

Leu
575

Gly

15

Leu

Thr

AsSp

Thr

Glu

95

Asn

Phe

Ala

Ala

Leu

LYyS

560

val

Glu

Gln

Glu

LyS

Leu

80

Pro

Leu

His

Arg



Arg

Tyr

cys

sar

Arg

LyS

val

Arg

Ser

Cys

Leu

305

Glu

Arg

Tyr

Cys

Gln

385

Tyr

His

Lys

Leu

Ala

Ala

210

Ala

His

Ala

Lys

Ile

290

Ala

Ala

His

Glu

TYr

370

AsSn

Lys

Pro

Ala

Leu

Lys

Phe

Glu

Thr

Asp

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Tyr

Ala

Pro

180

Gln

Lys

Phe

Glu

Leu

260

Lys

Glu

ASp

Asp

Lys

Ile

Gln

Phe

Phe

165

Lys

Arg

Ala

Ala

Cys

245

Ala

Glu

val

Phe

val

325

Tyr

Leu

val

Lys

Asn
405

Tyr

Thr

Leu

Leu

Trp

Cys

Lys

Cys

Glu

val

310

Phe

ser

Glu

Phe

GIn

390

Ala

01
Ala

Glu

Asp

Lys

Ala

215

val

His

Tyr

Cys

Asn

295

Glu

Leu

val

Lys

Asp

Ash

Leu

SQ Tisting ST25
Pro Glu Leu Leu

Cys

Glu

Cys

200

val

Ser

Gly

Ile

Glu

280

Asp

Ser

Gly

val

Cys

360

Glu

Cys

Leu

cys

Leu

185

Ala

Ala

Lys

Asp

Ccys

265

Lys

Glu

Lys

Met

Leu

345

Cys

Phe

Glu

val

Gln

170

Arg

Ser

Arg

Leu

Leu

250

Glu

Pro

Met

Asp

Phe

330

Leu

Ala

LysS

Leu

Arg

155

Ala

Asp

Leu

Leu

val

235

Leu

Asn

Leu

Pro

val

315

Leu

Leu

Ala

Pro

Phe

395

Tyr

11-FEB-2010

Phe Phe

Ala Asp

Glu Gly

Gln Lys
205

Ser Gin
220

Thr Asp

Glu Cys

Gln Asp

Leu Glu
285

Ala Asp
300

Cys Lys

Tyr Glu

Arg Leu

Ala Asp

365

Leu val
380

Glu Gln

Thr Lys

Page 104

Ala

Lys

Lys

Phe

Arg

Leu

Ala

Ser

270

Lys

Leu

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp

Ile

Ser

Pro

Tyr

Ala

335

Lys

His

Glu

Gly

val
415

ser

Glu

Pro

Lys

240

Asp

Ser

His

sSer

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro



01 sqQ listing sT25 11-rFEB-2010
GIn val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr phe Thr phe His Ala Asp
500 505 510

ITle Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys Gln Thr Ala
515 520 525

Leu val GTu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser GIn Cys Ala Leu Gly Leu
580 585

<210> 72

<211> 585

<212> PRT

<213> artificial sequence

<220>
<223> TA24: HA with C558s

<400> 72

?sp Ala His Lys ger Glu val Ala His ﬁgg Phe Lys Asp Leu E}y Glu

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu GIn
20 25 30

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Aaa Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
5 55
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ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr tLeu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Sgs Cys Ala Lys Gln g;u Pro
85

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys ITe Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335
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Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 41 415

GIn val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys

Arg Met Pro Cys
435 440 44

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys G1ln Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Ser Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe ATa Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser Gin Ala Ala Leu Gly Leu
580 585

<210> 73
<211> 585
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<212>

<213>

«220>

<223>

<400>

PRT

73

Asp Ala His
1

Glu

Gln

Phe

ser

65

Arg

Glu

Pro

Asp

Tyr

Cys

ser

Arg

Lys
225

AsSn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

Phe

Pro
35

Lys

His

Thr

Asn

Leu
115

Glu

Pro

Ala

Leu

Lys
195

Phe

Glu

Lys

Lys

20

Phe

Thr

Thr

Tyr

Glu

100

val

Glu

Tyr

Ala

Pro

180

Gln

Lys

Phe

ser

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

LyS

Arg

Ala

Ala

Glu

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

TYr

150

Thr

Leu

Leu

Trp

Glu
230

01 sq Tlisting S5T25

Artificial seguence

TA25: HA with C567s

val

val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

215

val

Ala

Leu

val

40

Asp

Asp

Ala

Gln

val

120

Lys

Pro

Cys

Glu

Cys

200

val

Ser

His

Ile

25

Lys

Glu

Lys

Asp

His

105

ASp

Lys

Glu

cys

Leu

185

Ala

Ala

Lys

Arg

10

Ala

Leu

Ser

Leu

Cys

90

Lys

val

Leu

GIn

170

Arg

Ser

Arg

Leu

Phe

Phe

val

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

Asp

Leu

Leu

val
235

11-FEB-2010

Lys

Ala

AsSn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala

Glu

Gln

Ser

220

Thr
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Asp

Gln

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Lys

205

Glin

Asp

Leu

Tyr

30

val

Cys

Ala

Gln

Pro

110

Ala

ITe

Ala

Lys

Lys

Phe

Arg

Leu

Gly

15

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Glu

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Arg

160

Ala

ser

Glu

Pro

240



. 0l sQ 11'st'ing 5T25 11-FER-2010
val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile ATa Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GTn Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gin Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn Gin Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510
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Ile Cys ggg Leu Ser Glu Lys G;u Arg GIn TIle Lys Egg Gln Thr Ala

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Ser Phe Ala Glu Glu Gly Lys Lys Leu val

565 570 575

Ala ATa Ser GIn Ala Ala Leu Gly Leu

580 585
<210> 74
<211> 585
<212> PRT
<213> Artificial sequence
<220>
<223> TA26: HA with D549C
<400> 74
Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn pPhe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu Gln

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe ?éa Lys Thr Cys val ?}a Asp Glu Ser Ala géu Asn Cys Asp Lys

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr g}y Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
90 95

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp Vval Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160
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Tyr Lys Ala Ala phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys lLeu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala pPhe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile ATa GTu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Giu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Ashn Leu Ile tys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430
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val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
48 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr pPhe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Cys Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val

565 570 575

Ala Ala ser Gln Ala Ala Leu Gly Leu

580 585
<210> 75
<211> 585
<212> PRT
<213> Artificial sequence
<220>
<223> TA27: HA with D562C
<400> 75

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn pPhe 535 Ala Leu val Leu Ile Ala pPhe Ala Gln Tyr Leu Gln
25 30

GIn Cys pPro Phe Glu Asp His Xgl Lys Leu val Asn Glu val Thr Glu
45

Phe gga Lys Thr Cys val ?;a Asp Glu Ser Ala EAU Asn Cys Asp Lys
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Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Pro
85 90 95

Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu Val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu
195 200 205

Arg Ala phe Lys Ala Trp Ala val Ala Arg Leu Ser GlIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335
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Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys Gln Asn Cys Glu Leu Phe Glu Gln Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

GIn val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Cys Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser Gin Ala Ala Leu Gly Leu
580 585

<210> 76

<211> 585

<212> PRT

<213> Artificial sequence
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<220>

<223> TA28:
76

<400>

Asp Ala His
1

Glu

Gln

Phe

ser

65

Arg

Glu

Pro

AsSp

Tyr

Cys

ser

Arg

Asn

Cys

Ala

50

Leu

Giu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

His

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

Lys

195

Phe

Glu

Thr

HA

LYS

Thr

Thr

Tyr

Glu

100

val

Glu

Tyr

Ala

Pro

180

GIn

Lys

Phe

Glu

01 sqQ listing sT25

with E505C

Eer Glu val

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Ala

Ala

Cys
245

Leu
Asp
val
Phe
70

Glu
Phe
Pro
Phe
Tyr
150
Thr
Leu
Leu
Trp
Glu

230

Cys

val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

ASp

Lys

Ala

215

val

His

Ala

Leu

val

40

AsSp

Asp

Ala

Gin

val

120

Lys

Pro

Cys

Glu

Cys

200

val

Ser

Gly

His

Ile

25

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Leu

185

Ala

Ala

Lys

Asp

Arg

10

Ala

Leu

Ser

Leu

90

Lys

val

Tyr

Leu

Gln

170

Arg

Ser

Arg

Leu

Phe

Phe

val

Ala

Cys
75

. Cys

Asp

Met

Leu

Leu

155

Ala

Asp

Leu

Leu

val
235

11-FEB-2010

LYS

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

TYr

140

Phe

Ala

Glu

Gin

Ser

220

Thr

Leu Leu Glu

250
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ASp

Gln

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Lys

Gln

Asp

Cys

Leu

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

Lys

190

Phe

Arg

Leu

Ala

Gly

15

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp
255

Glu

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

ser

Glu

Pro

Lys

Asp



Arg

ser

Cys

Leu

305

Glu

Arg

Tyr

Cys

Gln

385

Tyr

GIn

val

Ala

Glu

465

Leu

Tyr

Ile

Ala

Lys

Ile

290

Ala

Ala

His

Glu

Tyr

370

Asn

Lys

val

Gly

Glu

450

Lys

val

val

Cys

Asp

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

Sear

435

Asp

Thr

Asn

Pro

Thr
515

Leu

260

Lys

Glu

Asp

Asp

LyS

Ile

GIn

Thr

420

Lys

Tyr

Pro

Arg

Lys

Leu

Ala

Glu

val

Phe

val

325

Tyr

Leu

val

LyS

Asn

405

Pro

Cys

Leu

val

Ser

Lys

Cys

Glu

val

310

Phe

Ser

Glu

Phe

Gln

390

Ala

Thr

cys

Ser

ser

470

Pio

Phe

Glu

01 sQ Tisting ST25

Tyr

Cys

Asn

295

Glu

Leu

val

Lys

ASp

375

Asn

Leu

Leu

Lys

val

455

ASp

cys

Asn

Lys

Ile Cys Glu Asn

Glu

280

AsSp

ser

Gly

val

Cys

Glu

Cys

Leu

val

His

440

val

Arg

Phe

Ala

Glu
520

265

Lys

Glu

Lys

Met

Leu

345

Cys

Phe

Glu

val

Glu

425

Pro

Leu

val

Ser

Cys

505

Arg

Pro

Met

ASp

Phe

330

Leu

Ala

Lys

Leu

Glu

AsSn

Thr

Ala

490

Thr

Leu

Pro

val

315

Leu

Leu

Ala

Pro

Phe

395

Tyr

Ser

Ala

Gln

Ley

Phe

11-FEB-2010

GIn Asp Ser

Leu

Ala

300

Cys

TYyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Thr

GIn Ile Lys

Page 116

Glu

285

Asp

Lys

Glu

Leu

Asp

365

val

Gln

Lys

Asn

Cys

cys

val

Phe

Lys

270

Lys

Leu

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

val

Thr

Asp

His

510

GIn

Ile

Ser

Pro

Tyr

Ala

335

Lys

His

Glu

Gly

val

415

Gly

Pro

Leu

Glu

Glu

495

Ala

Thr

ser

His

ser

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro

Lys

Cys

His

Ser

480

Thr

Asp

Ala



01 sq Tisting ST25 11-FEB-2010

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser Gln Ala Ala Leu Gly Leu
580 585

<210> 77
<211> 585
<212> PRT
<213> Artificial sequence

<220>
<223> TA29: HA with L585C

<400> 77
?sp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu

Glu Asnh Phe Eys Ala Leu val Leu ITe Ala Phe Ala Gln ;%r Leu GIn
0 25

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe g%a Lys Thr Cys val Ala Asp Glu Ser Ala g%u Asn Cys ASp Lys
55

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr g1y Glu Met Ala Asp 355 Cys Ala Lys GIn g;u Pro
5

Glu Arg Asn Glu Cys Phe Leu GIn HiS Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160
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Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Ala Lys val phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro

TYr
370 375 380

GIn Asn Leu ITe Lys GIn Asn Cys Glu Leu Phe GTu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gin val Ser Thr Pro Thr Leu val Glu val Ser Arg Ash Leu Gly Lys
420 425 430
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val

Ala

Glu

465

Leu

Tyr

Ile

Leu

Lys

545

Ala

Ala

Gly

Glu

450

Lys

val

val

Cys

val

530

Ala

ASp

Ala

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

<220>
<223>

<400>

ser

435

AsSp

Thr

Asn

Pro

Thr

515

Glu

val

ASp

ser

78

585
PRT
artificial sequence

Lys

Tyr

Pro

Arg

500

Leu

Leu

Met

Lys

Gln
580

?sp Cys His Lys

Glu Asn Phe Lys

20

Cys

Leu

val

Arg

Glu

Ser

val

Asp

Glu

565

Ala

Cys

Ser

Ser

470

Pro

Phe

Glu

Lys

Ala

Lys

val

455

Asp

cys

Asn

Lys

His

535

Phe

Cys

Leu

01 sqQ 1istin?
u

His Pro G

440

val

Arg

Phe

Ala

Glu

520

Lys

Ala

Phe

Gly

Leu

val

Ser

Glu

505

Arg

Pro

Ala

Ala

Cys
585

TA33: HA with AZ2C and L585C
78

ger Glu val Ala His

Ala Leu val Leu Ile

25

GIn Cys Pro Phe Glu Asp His val Lys
35 40

Phe Ala Lys Thr

50

ser Leu His Thr

65

Cys val §;a Asp Glu

Leu Phe Gly Asp Lys
70

Asn

Thr

Ala

490

Thr

Gin

Lys

Phe

Glu
570

Arg

10

Ala

Leu

Ser

Leu

ST25
Ala

GIn

Lys

475

Leu

Phe

Ile

Ala

val

535

Glu

Phe

Phe

va)

Ala

Cys
75

11-FEB-2010

Lys

Leu

460

Cys

Glu

Thr

Lys

Thr

540

Glu

Gly

Lys

Ala

Asn

Glu

60

Thr
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Ar

44

Cys

Cys

val

Phe

Lys

Lys

Lys

LYys

Asp

Gln

Glu

45

Asn

val

Met

val

Thr

ASp

His

510

Gln

Glu

cys

Lys

Leu

Tyr

30

val

Cys

Ala

Pro

Leu

Glu

Glu

495

Ala

Thr

Gln

cys

Leu
575

Gly
15

Leu
Thr

Asp

Thr

Cys

His

Ser

480

Thr

Asp

Ala

Leu

Lys

560

val

Glu

Gln

Glu

Lys

Leu
80



01 sqQ listing sT25 11-FEB-2010

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gln Glu Pro
85 90 95

Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Ash Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu

Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu pPhe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 - 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr ITe Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350
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Tyr

cys

Gln

385

Tyr

Gln

val

Ala

Glu

465

Leu

Tyr

Ile

Leu

Lys

545

Ala

Ala

Glu

Tyr

370

AsSD

Lys

val

Gly

Glu

450

Lys

val

val

Cys

val

530

Ala

Asp

Ala

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

<220>

Thr

355

Ala

Leu

Phe

ser

ser

435

Asp

Thr

Asn

Pro

Thr

515

Glu

val

Asp

Ser

79

585
PRT
Artificial sequence

Thr

Lys

Ile

Gln

Thr

420

Lys

Tyr

Pro

Arg

Lys

Leu

Leu

Met

Lys

Gln
580

Leu

val

Lys

Asn

405

Pro

Cys

Leu

val

Ser

val

Asp

Glu

565

Ala

Glu

Phe

GIn

390

Ala

Thr

Cys

Ser

Ser

470

Pro

Phe

Glu

Lys

01 sqQ Tlisting ST25

Lys Cys Cys Ala Ala
360

Asp

375

Asn

Leu

Leu

LyS

val

455

Asp

Cys

Asn

Lys

His

335

Phe

Cys

leu

Glu

Cys

Ley

val

His

440

val

Arg

Phe

Ala

Glu

520

Lys

Ala

Phe

Gly

Phe

Glu

val

Glu

425

Pro

Leu

val

Ser

Glu

505

Arg

Pro

Ala

Ala

585

Lys

Leu

Glu

Asn

Thr

Ala

490

Thr

Gln

Lys

Phe

Glu
570

Pro

Phe

395

Tyr

Ser

Ala

Gln

LysS

475

Leu

Phe

Ile

Ala

val

555

Glu

11-FEB-2010

Ala Asp Pro

Leu

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Thr

Lys

Thr

540

Glu

Gly
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365

val

Gln

Lys

Asn

Arg

445

Cys

cys

val

Phe

Lys

Lys

Lys

Glu

Leu

Lys

Leu

430

Met

val

Thr

Asp

His

510

Gln

Glu

Cys

Lys

His

Glu

Gly

val

415

Gly

Pro

Leu

Glu

Glu

495

Ala

Thr

Gln

Cys

Ley
575

Glu

Pro

Glu

400

Pro

Lys

Cys

ser
480

Thr

AsSp

Leu



<223> TA34:

<400>

79

Asp Cys His
1

Glu

Glin

Phe

Ser

65

Arg

Glu

Pro

Asp

Tyr

Cys

Ser

Arg

LYS

225

val

Asn

cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

His

Phe

PO

35

LysS

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

Lys

Phe

Glu

Thr

HA

Lys

Lys

Phe

Thr

Thr

Tyr

Glu

100

val

Glu

Tyr

Ala

Pro

180

Gln

Lys

Phe

Glu

ser

Ala

Glu

Cys

Leu

Gly

85

cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Ala

Ala

Cys
245

. 01 sqQ listing sT25
with A2C and A504C

Glu val Ala His

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

Leu

Trp

Glu

230

Cys

val

His

Ala

35

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

215

val

His

Leu

val

40

Asp

Asp

Ala

Gln

val

120

Lys

Pro

Cys

Glu

Cys

200

val

ser

Gly

Ile

25

Lys

Glu

Lys

Asp

His

105

ASp

Lys

Glu

Cys

Leu

185

Ala

Ala

Lys

Asp

Arg

10

Ala

Leu

ser

Leu

Cys

90

Lys

val

Tyr

Leu

Gln

170

Arg

Ser

Arg

Leu

Leu
250

Phe

Phe

val

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

Asp

Leu

Leu

val

235

Leu

11-FEB-2010

Lys Asp
Ala G1n
Asn Glu
45
Glu Asn
60
Thr val
Ala Lys
Asp Asn
Cys Thr
125
Tyr Glu
Phe Phe
Ala Asp
Glu Gly
GIn Lys
205

ser Gln
220

Thr Asp

Glu Cys
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Leu
Tyr
30
val
Cys
Ala
Gin
Pro
1i0
Ala
Ile
Ala
Lys
Lys
1
Phe
Arg

Leu

Ala

Gly

15

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp
255

Glu

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Ar

16

Ala

ser

Glu

Pro

Lys

240

Asp



01 SQ 11st1n? $T25 11-FEB-2010
Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Sar Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Ash Asp GTu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GlIn Asn Leu ITe Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu reu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Cys Glu Thr pPhe Thr phe His Ala Asp
500 505 510

ITe Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys Gln Thr Ala
515 520 525
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545

01 sqQ listing sT25 11-FEB-2010
Leu ggg Glu Leu val Lys g;g Lys Pro Lys Ala

Lys Ala val Met Asp Asp Phe Ala
550

Ala Asp Asp Lys gég Thr Cys Phe

Ala Ala Ser GIn Ala Ala Leu Gly

<210>
<211>
<212>

80
585
PRT

<213>

<220>
<223>

<400>
Asp Cys His
1

Glu

GIn

Phe

Ser

65

Arg

Glu

Pro

Asp

Arg

145

Tyr

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Lys

Lys

Phe

Thr

Thr

Tyr

Glu

100

val

Glu

Tyr

Ala

Ser

Ala

Glu

cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe
165

Artificial sequence

TA35: HA with A2C, A364cC
80

Glu val Ala

Leu
Asp
val
Phe
70

Glu
Phe
Pro
Phe
Tyr
150

Thr

val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Leu

val

40

ASp

Asp

Ala

Gln

val

120

Lys

Pro

Cys

Ala

Ala

Leu
585

and

His

Ile

25

LYS

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Phe val
555

Glu Glu
570

D562C

Arg Phe

10

Ala phe

Leu val

Ser Ala

Leu Cys

Cys Cys

LYS Asp

val Met

Tyr Leu

Leu Leu

155

Gln Ala
170

Thr Lys Glu Gln

540

Glu Lys.Cys Cys

Gly Lys Lys Leu

Lys

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala
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Asp

GIn

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Leu

Tyr

30

val

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

575

Gly

15

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala
175

Leu

Lys

val

Glu

GlIn

Lys

Leu

80

Pro

Leu

His

Arg



01 sqQ Tisting ST25 11-FEB-2010

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly GTu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp AsSp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys ITe Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Cys Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445
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Ala Glu Asp Tyr Leu Ser val val Leu Asn GIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

ITe Cys Thr Leu Ser Glu Lys Glu Arg GlIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Cys Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala Ser GIn Ala Ala Leu Gly Leu
580 585

<210> 81
<211> 585
<212> PRT
<213> Artificial sequence

<220>
<223> TA36: HA with A2C, A364C and D562C

<400> 81

Asp Cys His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala GIn Tyr Leu Gln
20 25 30

GIn Ala Pro Phe Glu Asp His Xg] Lys Leu val Asn S}u val Thr Glu

Phe Ala Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
50 55 60

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80
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Arg Glu Thr Tyr g}y Glu Met Ala Asp ggs Cys Ala Lys Gln g;u Pro

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Ar
145 150 155 16

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cy5 Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Ala ser

Lys
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 3435 350

Page 127



Tyr

Cys

Gln

385

Tyr

Gln

val

Ala

Glu

465

Leu

Tyr

Ile

Leu

Lys

545

Ala

Ala

Glu

Tyr

370

Asn

Lys

val

Gly

Glu

450

Lys

val

val

Cys

val

530

Ala

Cys

Ala

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

<220>
<223>

Thr

355

Ala

Leu

Phe

Ser

Ser

435

Asp

Thr

Ash

Pro L

Thr

515

Glu

val

Asp

ser

82

585
PRT
artificial sequence

Thr
Lys
Ile
Gln
Thr
420
Lys
TYr
Pro
Arg
y
500
Leu
Leu
Met

Lys

GIn
580

Leu

val

Lys

Asn

405

Pro

Cys

lLeu

val

Arg

s Glu

sSer

val

ASp

Glu

565

Ala

Glu

Phe

Gln

390

Ala

Thr

Cys

ser

sSer

470

Pro

Phe

Glu

Lys

350

Thr

Ala

Lys

Asp

375

Asn

Leu

Leu

Lys

val

455

Asp

Cys

Asn

Lys

His

535

Phe

Cys

Leu

01 sq 11st1n?
a

cys Cys A
360

Glu

Cys

Leu

val

His

240

val

Arg

Phe

Ala

Glu

520

Lys

Ala

Phe

Gly

Phe

Glu

val

Glu

425

Pro

Leu

val

Ser

Glu

505

Arg

Pro

Ala

Ala

Leu
585

Lys

Leu

Arg

val

Glu

Asn

Thr

Ala

490

Thr

GIn

Lys

Phe

Glu
570

ST2S
Ala

Pro

Phe
395

Tyr

ser

Ala

Gln

Lys

475

Leu

Phe

Ile

Ala

val
555

11-FEB-2010
Cys Asp Pro

365

Leu val Glu

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Thr

Lys

Thr

540

Glu

Gly

Page 128

Gln

Lys

AsSnh

Cys

val

Phe

525

Lys

Lys

Lys

TA38: HA with A2C, A364C, D562C and L585C

Leu

Lys

Leu

430

Met

val

Thr

ASp

His

510

Gln

Glu

cys

Lys

His

Glu

Gly

val

415

Gly

Pro

Leu

Glu

Glu

495

Ala

Thr

Gln

Cys

lLeu
575

Glu

Pro

Glu

400

Pro

LyS

Cys

His

Ser

480

Thr

Asp

Ala

Leu

LYS

val



01 sqQ l1isting sT25 11-FEB-2010
<400> 82

?sp Cys His Lys ger Glu val Ala His ggg Phe Lys Asp Leu Gly Glu
15

Glu Asn Phe 555 Ala Leu val Leu %}e Ala Phe Ala GIn Tyr Leu Gln
30

GIn Ccys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe Ala Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
50 55 60

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
85 90 95

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu

Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser Gln Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gin Asp Ser Ile Ser
260 265 270

Page 129



Ser

Cys

Leu

305

Glu

Arg

Tyr

Cys

Gln

385

Tyr

Gln

val

Ala

Glu

465

Leu

Tyr

Ile

Leu

Lys

Ile

290

Ala

Ala

His

Glu

TYr

Asn

LysS

val

Gly

Glu

450

Lys

val

val

Cys

val
530

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

ser
435

AsSp

Thr

Asn

Pro

Thr

515

Glu

Lys

Glu

Asp

ASp

340

Thr

Lys

Ile

Gln

Thr

420

Lys

Tyr

Pro

Arg

Lys

>00

Leu

Leu

Glu

val

Phe

val

325

Tyr

Leu

val

Lys

Asn

405

Pro

cys

Leu

val

ser

val

Cys

Glu

val

310

Phe

sSer

Glu

Phe

Gln

390

Ala

Thr

cys

ser

ser

470

Pro

Phe

Glu

Lys

01 sqQ listing sT25

Cys

Asn

295

Glu

Leu

val

Lys

ASp

375

Asn

Leu

Leu

Lys

val

455

Asp

Cys

Asn

Lys

His
535%

Glu Lys Pro Leu

280

Asp

Ser

Gly

val

Cys

360

Glu

Cys

Leu

val

His

440

val

Arg

Phe

Ala

Glu

520

Lys

Glu

Lys

Met

Leu

345

Cys

Phe

Glu

val

Glu

425

Pro

Leu

val

ser

Glu

505

Arg

Pro

Met

Asp

Phe

330

Leu

Ala

Lys

Leu

Glu

Asn

Thr

Ala

450

Thr

Gln

Lys Ala Tgr

Pro

val

315

Leu

Leu

Ala

Pro

Phe

395

Tyr

ser

Ala

Gln

Lys

475

Leu

Phe

Ile

11-FEB-2010

Leu Glu Lys

Ala

300

Cys

Tyr

Arg

Cys

Lel

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Thr

Lys

540

Page 130

285

ASp

Lys

Glu

Leu

Asp

val

Gln

Lys

Asn

Arg

Cys

Cys

val

Phe

Leu

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

val

Thr

Asp

His

510

GIn

Glu

ser

Pro

Tyr

Ala

335

Lys

His

Glu

Gly

val

415

Gly

Pro

Leu

Glu

Glu

495

Ala

Thr

Gln

His

ser

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro

LyS

Cys

His

Ser

480

Thr

Asp

Ala

Leu



545

01 sqQ listing ST25 11-FEB-2010

Ala Cys Asp Lys gég Thr Cys Phe Ala

Ala Ala ser 613 Ala Ala Leu Gly Cys

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

<220>
<223>

<400>

83
585
PRT

Artificial sequence

TA39:

83

Asp Ala His
1

Glu

Gln

Phe

ser

65

Arg

Glu

Pro

Asp

Arg

Tyr

Asn

Ala

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Phe

Pro

35

LyS

His

Thr

Asn

Leu

115

Glu

Pro

Ala

585

Glu
570

Glu

HA with C34A, A504C and ES505C.

Lys

Thr

Thr

Tyr

Glu

100

val

Glu

TYr

Ala

Ser

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe
165

Glu
Leu
Asp
val
Phe
70

Glu
Phe
Pro
Phe
Tyr
150

Thr

val

val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Glu

Ala

Leu

val

40

Asp

Asp

Ala

Gln

val

120

Lys

Pro

Cys

His

Ile

25

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Arg

10

Ala

Leu

Ser

Leu

Lys

val

Tyr

Leu

GIn
170

Phe

Phe

val

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

Lys Ala val Met Asp égg Phe Ala Ala Phe Vgé Glu Lys Cys Cys Lys
S

560

Gly Lys Lys Leu val

Lys

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala

Page 131

Asp

Gln

Glu

45

Asn

val

Lys

Asn

Thr
125

Glu

Phe

Asp

Leu

TYr

30

val

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

575

Gly

15

Leu

Thr

AsSp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala
175

Glu

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Arg

160

Ala



01 sQ listing ST25 11-FEB-2010
Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala 6lu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys GJlu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp pPhe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445
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Ala

Glu

465

Leu

Tyr

Ile

Leu

545

Ala

Ala

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

Glu
450

Asp Tyr

Lys Thr Pro

val Asn Arg

val Pro Lys

Thr
515

Cys Leu

val Glu

530

Leu

Ala val Met

ASp Asp Lys

Gin
580

Ala ser

84
585
PRT

<220>

<223>
<400>

Asp
1

Glu
Glin
Phe
Ser

65

Arg

84

Ala His Lys

Asn Phe
Cys Pro
35

Ala Lys Thr

50

Leu His Thr

Glu Thr Tyr

Leu

vail

Ser

val

ASp

Glu

565

Ala

Ser

Ala

Glu

Cys

Leu

Gly
85

01 sqQ Tisting ST25

val
455

ser

Ser
470

Asp
Pro Cys
Phe Asn
Glu Lys

His
535

Lys

Phe
550

Thr Cys

Ala Leu

artificial sequence

Glu val
Leu val
Asp His
val Ala
55

Phe Gly
70

Glu Met

val Leu

Arg val

Phe Sser

Cys Cys

505

Glu

Arg
520

Lys Pro
Ala Ala
Ala

Phe

Gly Leu

585

Ala His

Leu Ile
25

val Lys

40

Asp Glu

ASp Lys

Ala Asp

Asn Gln
460

Thr

Ala Glu

480

Leu

Thr Phe Thr

Gln 1Ile Lys

Thr
540

Lys Ala

val Glu

555

Phe

Glu Glu

570

Gly

TA4l: HA with s270C and A581C

Arg Phe

Lys
10 d

Ala phe Ala

Leu val Asn

Glu
60

Ser Ala

Leu Cys Thr

75

Cys Cys Ala

90
Page 133

val

Phe

Lys

525

Lys

Lys

Lys

Asp

Gln

Glu

45

Asn

val

Lys

11-FEB-2010
Leu Cys val Leu

Cys Cys Thr Glu

Asp Glu
495

His Ala

510

Gln Thr

Glu Gln
Cys Cys

Leu
575

Lys

Leu Gly

15

Tyr Leu

30

val Thr

Cys Asp
Thr

Ala

Glu
95

Gin

His

ser

480

Thr

ASp

Ala

Leu

Glu

GlIn

Glu

Lys

Leu

30

Pro



01 sQ Tisting sT25 11-FEB-2010

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Cys Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Ccys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365
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Cys

Gln

385

Tyr

Glin

val

Ala

Glu

465

Leu

Tyr

Ile

Leu

Ala

TYr

370

Asn

LYS

val

Gly

Glu

450

LyS

val

val

Cys

val

530

Ala

ASp

Ala

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Ala

Leu

Phe

Ser

ser

435

Asp

Thr

Asn

Pro

Thr

515

Glu

val

Asp

Ser

85

585
PRT
Artificial sequence

Lys

Ile

Gln

Thr

420

LyS

Tyr

Pro

Arg

Lys

Leu

Leu

Met

Lys

GlIn
580

val

Lys

Asn

405

Pro

Cys

Leu

val

Arg

Glu

Ser

val

Asp

Glu
565

Cys

Phe

Gln

390

Ala

Thr

Cys

ser

ser

470

Pro

Phe

Glu

Lys

550

Thr

Ala

01 sQ listing ST25

Asp Glu Phe Lys Pro

375

ASn

Leu

Leu

Lys

val

455

AsSp

Cys

Asn

Lys

His

535

Phe

Cys

Leu

TA43: HA with D129cC,
85

Cys

Leu

val

His

440

val

Arg

Phe

Ala

Glu

520

Lys

Ala

Phe

Gly

Glu

val

Glu

425

Pro

Leu

val

Ser

Glu

505

Arg

Pro

Ala

Ala

Leu
585

Leu

Arg

410

val

Glu

AsSn

Thr

Ala

490

Thr

GIn

Lys

Phe

Glu
570

Phe

395

Tyr

Ser

Ala

Gln

Lys

475

Leu

Phe

Ile

Ala

val

555

Glu

$270C and A5B1C

11-FEB-2010

Leu val Glu

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Thr

Lys

Thr

540

Glu

Gly

Page 135

GIn

Lys

Asn

Arg

Cys

Cys

val

Phe

525

Lys

Lys

Lys

Leu

Lys

Leu

430

Met

val

Thr

Asp

His

510

Gln

Glu

Cys

Lys

Glu

Gly

val

415

Gly

Pro

Leu

Glu

Glu

495

Ala

Thr

Gln

Cys

Leu
575

Pro

Glu

400

Pro

Lys

Cys

His

ser

480

Thr

ASp

Ala

Leu

Lys

560

val



01 sqQ Tisting ST25 11-FEB-2010
?sp Ala His Lys ger Glu val Ala His égg Phe Lys Asp Leu Gly Glu
15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu Gln
20 25 30

GIn Cys Pro Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
35 40 45

Phe AAa Lys Thr cCys val Aga Asp Glu Ser Ala ggu Asn Cys Asp Lys
9 5

ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr g;y Glu Met Ala Asp ggs Cys Ala Lys GIn Glu Pro
a5

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Asn Leu
100 105 110

Pro Arg Leu Val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Cys Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu ITe Ala Arg
130 135 140

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys Gln Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Glu
195 200 205

Arg Ala pPhe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn GIn Asp Cys Ile Ser
260 265 270
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01 sQ Tisting sT25 11-FEB-2010 .
Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro

Cys Tyr
370 375 380

GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val Sser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 443

Ala Glu Asp Tyr Leu Ser val val Leu Asn GlIn Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg Gln Ile Lys Lys Gln Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu GIn Leu
530 535 540
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545

Lys Ala val Met Asp As
55

01 sQ Tisting ST25 11-FEB-2010
val Glu Lys Cys Cys LysS

Ala Asp Asp Lys gég Thr Cys Phe Ala

Ala Ala Ser Gln Cys Ala Leu Gly Leu

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

<220>
<223>

<400>

86
585
PRT

580

Artificial sequence

TA46:

86

Asp Ala His
1

Glu

Gln

Phe

Ser

65

Arg

Glu

Pro

Asp

Arg

145

Tyr

Cys

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

HA with C169s

Lys

Lys

20

phe

Thr

Thr

Tyr

Glu

100

val

Glu

TYr

Ala

Pro
180

Ser

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Glu

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

val

val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Ala

Leu

val

40

Asp

Asp

Ala

GIn

val
120

Lys

Pro

Cys

Glu

585

His

Ile

25

Lys

Glu

Lys

ASp

His

105

Asp

Lys

Glu

ser

Leu
185

p Phe Ala Ala Phe
0

Glu
570

Arg

10

Ala

Leu

ser

Leu

Cys

30

Lys

val

TYr

Leu

GIn
170

555

Glu

Phe

Phe

val

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

560

Gly Lys Lys Leu val
575

Lys

Ala

Asn

Glu

60

Thr

Ala

ASp

Cys

Tyr

140

Phe

Ala

Arg Asp Glu

Page 138

Asp

Glin

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Leu Gly
15

Tyr Leu

val Thr

Cys Asp

Ala Thr

GIn Glu

95

Pro Asn
110

Ala Phe

Ile Ala

Ala Lys

Lys Ala

175

Lys Ala

Glu

Gin

Glu

LYyS

Leu

80

Pro

Leu

His

Arg

Ser



Ser

Arg

LyS

val

Arg

ser

cys

Leu

305

Glu

Arg

Tyr

Cys

Gln

385

Tyr

Gln

val

Ala

Ala

Ala

210

Ala

His

Ala

Lys

Ile

290

Ala

Ala

His

Glu

Tyr

370

Asn

Lys

val

Gly

Glu
450

LysS

195

Phe

Glu

Thr

Asp

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

Ser

435

Asp

GlIn

Lys

Phe

Glu

Leu

260

Lys

Glu

Asp

Asp

Asp

Thr

Lys

Ile

Gln

Thr

420

Lys

Tyr

Arg

Ala

Ala

Cys

Ala

Glu

val

Phe

val

325

Tyr

Leu

val

Lys

Asn

405

Pro

Cys

Leu

Leu

Trp

Glu

230

cys

Lys

Cys

Glu

val

310

Phe

Ser

Glu

Phe

GIn

390

Ala

Thr

Cys

Ser

01

Lys

Ala

215

val

His

Tyr

Cys

AsSn

295

Glu

Leu

val

Lys

AsSp

375

Asn

Leu

Leu

Lys

val
455

SQ Tisting ST25

Cys Ala Ser Leu

200

val

Ser

Gly

Ile

Glu

280

ASp

ser

Gly

val

Cys

360

Glu

Cys

Leu

val

His

440

val

Ala

Lys

Asp

Cys

265

Lys

Glu

Lys

Met

Leu

345

Cys

Phe

Glu

val

Glu

425

Pro

Leu

Arg
Leu
Leu
250
Glu
Pro
Met
Asp
Phe
330
Leu
Ala
Lys
Leu
Ar

410
val

Glu

Leu

val

235

Leu

Asn

Leu

Pro

val

315

Leu

Leu

Ala

Pro

Phe
395

g Tyr

Ser

Ala

11-FEB-2010

GIn Lys Phe

Ser

220

Thr

Glu

Gin

Leu

ATa

300

Ala

Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Asn GIn Leu

460

Page 139

205

GlIn

Asp

Cys

Asp

Glu

285

ASp

Lys

Glu

Leu

Gln

Lys

Asn

Arg

Cys

Arg

Leu

Ala

ser

270

Lys

Leu

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

val

Gly

Phe

Thr

Asp

255

Ile

Ser

Pro

TYr

Ala

335

LysS

His

Glu

Gly

val

415

Gly

Pro

Leu

Glu

Pro

Lys

240

Asp

ser

His

Ser

Ala

320

Arg

Thr

Gilu

Pro

Glu

400

Pro

Lys

Cys

His



01 sqQ Tisting sST25 11-FEB-2010

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys Gln Thr Ala
515 520 525

teu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys
545 550 555 560

Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575

Ala Ala ser Gln Ala Ala Leu Gly Leu
580 585

<210> 87

<211> 585

<212> PRT

<213> Artificial sequence

<220>
<223> TA47: HA with D129C and L585C

<400> 87

Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

Glu Asn Phe Lys Ala Leu val Leu Ile Ala Phe Ala Gln Tyr Leu Gln
20 25 30

Gln Cys ;Eo Phe Glu Asp His val Lys Leu val Asn Glu val Thr Glu
40 45

Phe ?8a Lys Thr Cys val Q;a Asp Glu Ser Ala Glu Asn Cys Asp Lys
60

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr val Ala Thr Leu
65 70 75 80

Arg Glu Thr Tyr g}y Glu Met Ala Asp S%s Cys Ala Lys Gln G;u Pro
9
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01 sQ listing sT2S 11-FEB-2010
Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Ash Pro Asn Leu
100 105 110

Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
115 120 125

Cys Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala Arg
130 135 140

Arg His Prc Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg
145 150 155 160

Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gln Ala Ala Asp Lys Ala Ala
165 170 175

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
180 185 190

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr ITe Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Ser Cys Ala Ala Ala Asp Pro His Glu
355 360 365
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01 sqQ Jisting ST25 11-FEB-2010
Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro

Cys Tyr
370 375 380

Gin Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GiIn Leu Gly Glu
385 390 395 400

Tyr Lys Phe Gln Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gin val ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 44

Ala Glu Asp Tyr Leu Ser val val Leu Asn Gln Leu Cys val Leu His
450 455 460

Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu Ser
465 470 475 480

Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu Thr
485 490 495

Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp
500 505 510

Ile Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr Ala
515 520 525

Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gln Leu
530 535 540

Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys Lys

545 550 555 560
Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val
565 570 575
Ala Ala Ser GIn Ala Ala Leu Gly Cys
580 585
<210> 88
<211> 586
<212> PRT
<213> Artificial sequence
<220>
<223> TAS51: HA with A2C and a cysteine immediately before the stop
codon
<400> 88

Asp Cys His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
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Glu

Gln

Phe

Ser

65

Arg

Glu

Pro

Asp

Ar

14

Tyr

Cys

Ser

Arg

225

val

Arg

Ser

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

His

Ala

Lys

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Léeu

Lys

Phe

Glu

Thr

Asp

Leu

Lys

20

Phe

Thr

Thr

Tyr

Glu

100

val

Glu

Tyr

Ala

Pro

180

Gln

Lys

Phe

Glu

Leu

260

Lys

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Pha

Phe

165

Lys

Arg

Ala

Ala

Cys

245

Ala

Glu

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

Tyr

Thr

Ley

Leu

Trp

Glu

230

Cys

Lys

Cys

01

val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

215

val

His

Tyr

Cys

SQ listing ST25
10

Leu

val

40

AsSp

Asp

Ala

GIn

val

120

LysS

Pro

Cys

Glu

Cys

200

val

Ser

Gly

Ile

Glu

Ile

25

Lys

Glu

Lys

Asp

His

105

Asp

LysS

Glu

Cys

Leu

185

Ala

Ala

Lys

Asp

Cys

Lys

Ala

Leu

ser

Leu

Lys

val

TYyr

Leu

GIn

170

Arg

Ser

Arg

Leu

Leu

250

Glu

Phe

val

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

ASp

Leu

Leu

val

235

Leu

Asn

11-FeB-2C10

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala

Glu

Gln

Ser

220

Thr

Glu

GlIn

Pro Leu Leu
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Gln

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Lys

205

GIn

Asp

Cys

Asp

Glu

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

Lys

190

Phe

Arg

Leu

Ala

Ser

270

Lys

15

Leu

Thr

Asp

Thr

Glu

85

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp

Ile

Ser

GIn
Glu
Lys
Leu
80

Pro
Leu

His

Arg

Ser
Glu
Pro
Lys
240
Asp

ser

His



Cys

Lau

305

Glu

Arg

Tyr

Cys

GIn

385

Tyr

GIn

val

Ala

Glu

465

Leu

Tyr

Ile

Leu

Lys

Ile

290

Ala

Ala

His

Glu

Tyr

370

Asn

Lys

val

Gly

Glu

450

Lys

val

val

Cys

val

330

Ala

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

ser

435

Asp

Thr

Asn

Pro

Thr

515

Glu

val

Glu

Asp

Asp

LyS

Ile

Gln

Thr

420

Lys

TYr

Pro

Arg

500

Leu

Leu

Met

val

Phe

val

325

Tyr

Leu

val

Lys

Asn

405

Pro

Cys

Leu

val

Arg

Glu

ser

val

Asp

Glu

val

310

Phe

Ser

Glu

Phe

Gln

390

Ala

Thr

Cys

Ser

Ser

470

Pro

Phe

Glu

Lys

Asp

01 sQ Tisting SsT25 11-
280

AsSn

295

Glu

Leu

val

Lys

Asp

375

Asn

Leu

Leu

Lys

val

455

Asp

Cys

Asn

Lys

His

535

Phe

ASp

Ser

Gly

val

Cys

360

Glu

Cys

Leu

val

His

440

val

Arg

Phe

Ala

Glu

520

Lys

Ala

Glu

Lys

Met

Leu

345

Cys

Phe

Glu

val

Glu

425

Pro

Leu

val

Ser

Glu

505

Arg

Pro

Ala

Met

Asp

Phe

330

Leu

Ata

Lys

Leu

Glu

Asn

Thr

Ala

490

Thr

Gln

Lys

Pro
val
315
Leu
Leu
Ala
Pro
Phe
395
Tyr
ser
Ala
Gln
Lys
Leu
Phe

Ile

Ala

Ala

300

Cys

TYyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Thr

Lys

Thr
540

Phe val Glu
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FEB-2010

285

ASp

LysS

Glu

Leu

Asp

365

val

GIn

Lys

Asn

Cys

Cys

val

Phe

Lys

Lys

Lys

Leu

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

val

Thr

Asp

His

510

GIn

Glu

Cys

Pro

Tyr

Ala

335

Lys

His

Glu

Gly

val

415

Gly

Pro

Leu

Glu

Glu

495

Ala

Thr

GIn

Cys

ser

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro

LyS

Cys

His

ser

480

Thr

Asp

Ala

Leu

Lys



545

550

01 sq 1isting ST25 11-FEB-2010
555

Ala Asp Asp Lys gég Thr Cys phe Ala

Ala Ala Ser Gln Ala Ala Leu Gly

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

<220>
<223>

<400>

89
586
PRT

89

?sp Cys His

Glu

Gln

Phe

ser

65

Arg

Glu

Pro

Asp

TYr

Cys

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

580

Lys

LYS

20

Phe

Thr

Thr

TYyr

Glu

100

val

Glu

TYr

Ala

Pro
180

Artificial sequence

TAS7: HA with A2C and an

Ser Glu val Ala
5

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

val

His

Ala

35

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

AsSp

Leu

val

40

Asp

Asp

Ala

Gln

val

120

Lys

Pro

Cys

Glu

Leu
585

560

Glu Glu Gly Lys Lys Leu val

570

Cys

575

insertion between G584 and L585

His

Ile

25

Lys

Glu

Lys

ASp

His

105

Asp

Lys

Glu

Cys

Leu
185

Arg

Ala

Leu

Ser

Leu

Lys

val

Tyr

Leu

GIn

170

Arg

Phe

Phe

val

Ala

Cys

75

Cys

ASp

Met

Leu

Leu

155

Ala

Asp

Lys Asp Leu Gly Glu
15

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

Phe

Ala

Glu

Page 145

Gln

Glu

45

Asn

val

Lys

Asn

Thr
125

Glu

Phe

Asp

Gly

TYr

30

val

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

LyS
190

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

GIn

Glu

Lys

Leu

80

Pro

Leu

His

Arg

ser



01 sQ listing ST25 11-FEB-2010

Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gln Lys Phe Gly Glu
195 200 205

Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe Pro
210 215 220

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
225 230 235 240

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
245 250 255

Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Asn Gln Asp Ser Ile Ser
260 265 270

ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His
275 280 285

Cys I1e Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser
290 295 300

Leu Ala Ala Asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr Ala
305 310 315 320

Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg
325 330 335

Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys Thr
340 345 350

Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu
355 360 365

Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu Pro
370 375 380

Gln Asn Leu ITe Lys Gln Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu
385 390 395 400

Tyr Lys Phe GIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val Pro
405 410 415

Gln val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly Lys
420 425 430

val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys
435 440 445

Ala Glu Asp Tyr Leu Ser val val Leu Asn Gln Leu Cys val Leu His
450 455 460
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Glu

465

Leu

Tyr

Ile

Leu

Ala

Lys

val

val

Cys

val

530

Ala

AsSp

Ala

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Thr

Asn

Pro

Thr

515

Glu

val

Asp

Ser

920
584
PRT
Artificial sequence

?sp Cys His

Glu

Gln

Phe

Ser

65

Arg

Glu

Asn

Cys

Ala

50

Leu

Glu

Arg

Phe

Pro

35

Lys

His

Thr

Asn

Pro

Arg

Lys

500

Leu

Leu

Met

Lys

GIn
580

LyS

Thr

Thr

Tyr

Glu

val

Arg

Glu

Ser

val

Asp

Glu

565

Ala

ser

470

Pro

Phe

Glu

Lys

550

Thr

Ala

01 sqQ Tisting sT25

Asp

Cys

Asn

Lys

His

535

Phe

Cys

Leu

Arg val Thr Lys

Phe

Ala

Glu

520

Lys

Ala

Phe

Gly

Ser

Glu

505

Arg

Pro

Ala

Ala

Cys
585

ger Glu val Ala His

Ala

Glu

Cys

Leu

Gly

85

Cys

Leu

Asp

val

Phe

70

Glu

Phe

val

His

Ala

55

Gly

Met

Leu

Leu

val

40

Asp

Asp

Ala

Gln

Ile

25

LyS

Glu

Lys

ASp

His

Ala

490

Thr

Gln

Lys

Phe

Glu

570

Leu

475

Leu

Phe

Ile

Ala

val

555

Glu

11-¥EB-2010

Cys Cys Thr Glu

Glu

Thr

Lys

Thr

540

Glu

Gly

TA60: HA with A2C and deletion of €316
90

Arg Phe Lys
10

Ala pPhe Ala

Leu val Asn

Ser Ala Glu

60

Leu Cys Thr
75

Cys Cys Ala
90

LyS Asp Asp
Page 147

val

Phe

Lys

525

Lys

Lys

Lys

Asp

Gln

Glu

45

Asn

val

LyS

Asn

Asp Glu
495

His Ala
510

GIn Thr

Glu G1n

Cys Cys

Lys Leu
575

Leu Gly
15

Tyr Leu
30

val Thr

Cys Asp

Ala Thr

Gln Glu

95

Pro Asn

Ser

480

Thr

Asp

Ala

Leu

Lys

val

Glu

Gln

Glu

LysS

Leu

80

Pro

Leu



Pro

Asp

Cys

Ser

Arg

225

val

Arg

Ser

Cys

Leu

305

Ala

His

Glu

Tyr

Arg

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

His

Ala

Lys

Ile

290

Ala

LyS

Pro

Thr

Ala

Leu

115

Glu

Pro

Ala

Leu

Lys

Phe

Glu

Thr

Asp

Leu

275

Ala

Ala

AsSp

Asp

Thr

355

Lys

100

val
Glu
Tyr
Ala
Pro
180
Gln
Lys
Phe
Glu
Leu
260
Lys
Glu
Asp
val
TYr
340
Leu

val

Arg

Thr

Phe Ty

Phe

165

Lys

Arg

Ala

Atla

cys

245

Ala

Glu

val

Phe

Phe
325
ser

Glu

Phe

Pro

Phe

150

Thr

Leu

Leu

Trp

Glu

230

Cys

Lys

Cys

Glu

val

310

Leu

val

Lys

Asp

01 sq Tlisting sT25
105

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

215

val

His

Tyr

Cys

ASn

295

Glu

Gly

val

cys

Glu

val Asp val Met

120

LysS

Pro

Cys

Glu

Cys

200

val

ser

Gly

Ile

Glu

280

Asp

ser

Met

Leu

Cys

360

Phe

LyS

Glu

Cys

Leu

185

Ala

Ala

Lys

Asp

Cys

265

Lys

Glu

Lys

Phe

Leu

345

Ala

Lys

Tyr

Leu

GIn

170

Arg

sSer

Arg

Leu

Leu

250

Glu

Pro

Met

Asp

Leu

330

Leu

Ala

Leu

Leu

155

Ala

Asp

Leu

Leu

val

235

Leu

Asn

Leu

Pro

val

315

Tyr

Arg

Ala

11-FEB-2010

Cys

Tyr

140

Phe

Ala

Glu

Gln

Ser

220

Thr

Glu

Gln

Leu

Ala

300

Lys

Glu

Leu

Asp

Pro Leu val
Page 148

Thr

125

Glu

Phe

Asp

Gly

Lys

205

Gin

Asp

Cys

Asp

Glu

285

Asp

Asn

Tyr

Ala

Pro

365

Glu

110

Ala

Ile

Ala

Lys

Arg

Leu

Ala

Ser

270

LysS

Leu

TYr

Ala

Lys

350

His

Glu

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp

255

Ile

ser

Pro

Ala

Arg
335
Thr

Glu

Pro

His

Arg

Arg

Ala

Ser

Glu

Pro

Lys

240

Asp

Ser

His

Ser

Glu

320

Arg

Tyr

Cys



Asn

385

Lys

val

Gly

Glu

Lys

465

val

val

cys

val

Ala

545

Asp

370

Leu

Phe

Ser

sSer

Asn

Pro

Thr

Glu

530

val

Asp

Ile

GIn

Thr

Lys

Tyr

Pro

Arg

Lys

Leu

315

Leu

Met

Lys

Ala ser Gin

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

<220>
<223>

<400>
Asp Ala His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
1 5 10 15

91
585
PRT

91

Lys

Asn

Pro

420

Cys

Leu

val

Arg

Glu

500

Ser

val

ASp

Glu

Ala
580

Gln

Ala

405

Thr

Cys

Ser

Ser

Pro

485

phe

Glu

Lys

Asp

Thr

565

Ala

Asn

390

Leu

Leu

Lys

val

Asp

Cys

Asn

Lys

His

Phe

550

Cys

Leu

3

Cys

Leu

val

His

val

455

Arg

Phe

Ala

Glu

535

Ala

Phe

Gly

Artificial seguence

Glu

val

Glu

Pro

440

Leu

val

Ser

Glu

Ar

52

Pro

Ala

Ala

Leu

Leu

Arg

val

425

Glu

Asn

Thr

Ala

Thr

505

Gln

Lys

Phe

Glu

TA63: HA with H39C and C253p

?% sQ listing ST25

Phe Glu
395

Tyr Thr
410

ser Arg

Ala Lys

GIn Leu

Lys Cys
475

Leu Glu
490

Phe Thr

ITe Lys

Ala Thr

val Glu

555

Glu Gly
570

11-FEB-2010
380

Gln

Lys

Asn

Arg

Cys

460

Cys

val

Phe

Lys

Lys

Page 149

Leu

Lys

Leu

Met

445

val

Thr

Asp

His

Gln

525

Glu

Cys

Lys

Gly

val

Leu

Glu

Glu

Ala

510

Thr

Gln

cys

Leu

Glu
Pro
415
Lys
Cys
His
ser
Thr
495
Asp
Ala
Leu

Lys

val
575

Tyr

400

Gln

val

Ala

Giu

Leu

480

Tyr

Ile

Leu

Lys

Ala

560

Ala



Glu

Glin

Phe

Ser

65

Arg

Glu

Pro

Asp

Arg

Tyr

Cys

ser

Arg

Arg

Ser

Ash

cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

His

Ala

Lys

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

Lys

195

Phe

Glu

Thr

ASp

Leu
275

Thr

Thr

Tyr

Glu

100

val

Glu

Tyr

Ala

Pro

180

Gln

Lys

Phe

Glu

Leu

260

Lys

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Ala

Ala

245

Ala

Glu

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

Tyr

Thr

Leu

Leu

Trp

Glu

230

Cys

Lys

cys

01

val

Cys

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

215

val

His

Tyr

Cys

sQ listing ST25

Leu ITe Ala Phe

val

40

Asp

Asp

Ala

Gln

val

120

LysS

Pro

Cys

Glu

Cys

200

val

ser

Gly

Ile

Glu
280

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Leu

185

Ala

Ala

Lys

ASp

Cys

265

Lys

Leu

Ser

Leu

Lys

val

Tyr

Leu

Gln

170

Arg

Ser

Arg

Leu

Leu

250

Glu

Pro

val

Ala

Cys

75

Cys

ASp

Met

Leu

Leu

155

Ala

Asp

Leu

Leu

val

235

Leu

Asn

Leu

11-FEB-2010

Ala GlIn

Asn Glu
45

Glu Asn
60

Thr val
Ala Lys
Asp Asn
Cys Thr

125

Tyr Glu
140

Phe Phe
Ala Asp
Glu Gly
GIn Lys

205
Ser Gln
220
Thr Asp
Glu Pro

GIn Asp

Leu Glu
285

Page 150

Tyr
30

val
Cys
Ala
Gln
Pro
110
Ala
Ile
Ala
Lys
Lys
190
Phe
Arg
Leu
Ala
ser

270

LyS

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

Ala

Gly

Phe

Thr

Asp

255

Ile

Ser

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Arg

160

Ala

ser

Glu

Pro

LYS

240

ASp

ser



Cys

Leu

305

Glu

Arg

TYr

Cys

GIn

385

Tyr

Gln

val

Ala

Glu

465

Leu

TYr

Ile

Leu

Lys
545

Ile

290

Ala

Ala

His

Glu

TYr

370

Asn

Lys

val

Gly

Glu

450

Lys

val

val

Cys

val

530

Ala

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

sSer

435

Asp

Thr

Asn

Pro

Thr

515

Glu

val

Glu

AsSp

Asp

Lys

Ile

GIn

Thr

420

Lys

TYr

Pro

Arg

500

Leu

Leu

Met

val

Phe

val

325

Tyr

Leu

val

LYys

Asn

405

Pro

Cys

Leu

val

Arg

Glu

sSer

val

Asp

Glu

val

310

Phe

Ser

Glu

Phe

Gin

390

Ala

Thr

Cys

ser

ser

470

Pro

Phe

Glu

Lys

01 sQ Tlisting ST25

Asn Asp Glu Met Pro

295

Glu

Leu

val

Lys

Asp

375

Asn

Leu

Leu

Lys

val

455

Asp

Cys

ASh

LyS

His

535

Phe

ser

Gly

val

Cys

360

Glu

cys

Leu

val

His

440

val

Arg

Phe

Ala

Glu

520

Lys

Ala

LYS

Met

Leu

345

Cys

phe

Glu

val

Glu

425

Pro

Leu

val

Ser

Glu

505

Arg

Pro

Ala

Asp

Phe

330

Leu

Ala

Lys

Leu

Arg

val

Glu

Asn

Thr

Ala

490

Thr

Gln

Lys

Phe

val

315

Leu

Leu

Ala

Pro

Phe

395

TYr

Ser

Ala

Gln

Lys

475

Leu

Phe

Ile

Ala

val
555

11-FEB-2010

Ala Asp Leu

300

Cys

TYr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Thr

Lys

Thr

540

Glu

Page 151

Lys

Glu

Leu

365

val

Gin

Lys

Asn

Cys

val

Phe

Lys

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

val

Thr

Asp

His

510

GIn

Glu

Cys

Pro

Tyr

Ala

335

LyS

His

Glu

Gly

val

415

Gly

Pro

Leu

Glu

Glu

495

Ala

Thr

Gln

cys

Ser

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro

Lys

Cys

His

ser

480

Thr

Asp

Ala

Leu

Lys



01 sQ Tisting sT25 11-FEB-2010
Ala Asp Asp Lys g%g Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu val

Ala Ala Ser Gln Ala Ala Leu Gly Leu

<210>
<211>
<212>

580

92
585
PRT

<213>

<220>
<223>

<400>

?sp Ala His

Glu

Gln

Phe

ser

65

Arg

Glu

Pro

ASp

Tyr

Phe

Ser

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn
130

His

Lys

Leu

Ala

Phe

Pro

33

LyS

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

Lys

Lys

Thr

Thr

Tyr

Glu

100

val

Glu

Tyr

Ala

Pro

180

Gln

Artificial sequence

TAB4: HA with C177F
92

Ser Glu val
5

Ala

Glu

Cys

Leu

Gly

85

Cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Leu

Asp

val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

Leu

val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

Leu

val

40

Asp

Asp

Ala

Gln

val

120

Lys

Pro

Cys

Glu

Cys

585

His

Ile

25

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Leu

185

Ala

570

Arg

10

Ala

Leu

ser

Leu

Cys

90

Lys

val

Tyr

Leu

GIn

170

Arg

Phe

Phe

val

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

Asp

Lys Asp Leu

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

TYr

140

Phe

Ala

Glu

Ser Leu Gln
Page 152

GlIn

Glu

45

Asn

val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Lys

Tyr

30

val

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

575

Gly

15

Leu

Thr

AsSp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Glu

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Ser

Glu



Arg

225

val

Arg

ser

Cys

Leu

305

Glu

Arg

TYr

Cys

GIn

385

Tyr

Gln

val

Ala

Glu

Ala

210

Ala

His

Ala

LyS

Ile

290

Ala

Ala

His

Glu

TYyr

370

AsSn

Lys

val

Gly

Glu
450

Lys

195

Phe

Glu

Thr

Asp

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

Ser

435

Asp

Thr

Lys

Phe

Glu

Leu

260

Lys

Glu

Asp

Asp

Asp

340

Thr

Lys

Ile

GIn

Thr

420

LYysS

Tyr

Pro

Ala

Ala

Cys

245

Ala

Glu

val

Phe

val

325

Tyr

Leu

val

Lys

Asn

405

Pro

Cys

Leu

val

Trp

Glu

230

cys

Lys

Cys

Glu

val

310

Phe

Ser

Glu

Phe

Gln

390

Ala

Thr

Cys

ser

ser

01 sQ listing ST25
200

Ala

215

val

His

Tyr

Cys

Asn

295

Glu

Leu

val

Lys

Asp

Asn

Leu

Leu

Lys

val

455

Asp

val

ser

Gly

Ile

Glu

280

Asp

Ser

Gly

val

Cys

360

Glu

Cys

Leu

val

His

440

val

Arg

Ala

Lys

Asp

Cys

265

Lys

Glu

Lys

Met

Leu

345

Cys

Phe

Glu

val

Glu

425

Pro

Leu

val

Arg

Leu

Leu

250

Glu

Pro

Met

Asp

Phe

330

Leu

Ala

Lys

Leu

Arg

410

val

Glu

Ash

Leu

val

235

Leu

Asn

Leu

Pro

val

315

Leu

Leu

Ala

Pro

Phe

395

Tyr

ser

Ala

Gln

11-FEB-2010

Ser

220

Thr

Glu

Gln

Leu

Ala

300

Cys

Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Leu
460

Thr Lys Cys
Page 153

205

Gln

Asp

Cys

Asp

Glu

285

Asp

Lys

Glu

Leu

Asp

val

Gln

LysS

Asn

Arg

cys

Cys

Arg

Leu

Ala

Ser

270

Lys

Leu

AsSh

TYr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

val

Thr

Phe

Thr

Asp

255

Ile

sSer

Pro

Tyr

Ala

335

Lys

His

Glu

Gly

val

415

Gly

Pro

Leu

Glu

Pro
Lys
240
Asp
Ser
His
ser
Ala
320
Arg
Thr
Glu
Pro
Glu
400
Pro
Lys
Cys
His

Ser



465

Leu val

Tyr val

Ile Cys

Leu val

01 sqQ listing 5T25

470

Asn Arg Arg Pro Cys Phe Ser

Pro Lys Glu Phe Asn Ala Glu
500 505

Thr Leu Ser Glu Lys Glu Arg
515 520

Glu Leu val Lys His Lys Pro

530 535

Lys Ala val Met Asp Asp Phe Ala Ala

545

Ala Asp

550

Asp Lys Glu Thr Cys Phe Ala
565

Ala Ala Ser GIn Ala Ala Leu Gly Leu

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

<220
<223>
<400>
Cys Asp
1

Glu Glu

GIn GlIn

Glu Phe
50

Lys Ser
65

Leu Arg

Pro Glu

580 585

93

588

PRT .

Artificial sequence

475

Ala Leu Glu val

490

Thr Phe Thr

Gln 1Ile Lys

Lys Ala Thr
540

Phe val Glu
555

Glu Glu Gly
570

Phe

Lys

525

Lys

Lys

Lys

TA65: HA with a Cys at the N-terminus and an

the C-terminus of HA

93

Ala His Lys Ser Glu val Ala
5

Asn ;Be Lys Ala Leu val Leu

Cys Pro Phe Glu Asp His val
35 40

Ala Lys Thr cys val Ala Asp
55

Leu His Thr Lgu Phe Gly Asp
7

Glu Thr gyr Gly Glu Met Ala
5

His Arg Phe
10

Lys

Ile ATa Phe Ala

Lys Leu val Asn

45

Glu Ser ala Glu

60

Lys Leu Cys Thr
75

Asp Cys Cys Ala
90

Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp

100 105

Page 154

11-FEB-2010

Asp Glu
495

His Ala
510

GIn Thr
Glu GlIn

Cys Cys

Lys Leu
575

Ala-Cys

Asp Leu
15

Gln Tyr
30

Glu val
Asn Cys
val Ala
Lys Gln

95

Asn Pro
110

430

Thr

Asp

Ala

Leu

extension at

Gly

Leu

Thr

Asp

Thr

80

Glu

Asn



01 sQ Tisting sT25 11-FEB-2010

Leu Pro Arg Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe
115 120 125

His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu Ile Ala
130 135 140

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys
145 150 155 160

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys GIn Ala Ala Asp Lys Ala
165 170 175

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala
180 185 190

ser Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly
195 200 205

Glu Arg Ala Phe Lys Ala Trp Ala val Ala Arg Leu Ser GIn Arg Phe

Ar
210 215 220

Pro Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr
225 230 235 240

Lys val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp
245 250 255

Asp Arg Ala Asp Leu Ala Lys Tyr Ile Cys Glu Ash Gln Asp Ser Ile
260 265 270

ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser
275 280 285

His Cys Ile Ala Glu val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro
290 295 300

Ser Leu Ala Ala asp Phe val Glu Ser Lys Asp val Cys Lys Asn Tyr
305 310 315 320

Ala Glu Ala Lys Asp val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala
325 330 335

Arg Arg His Pro Asp Tyr Ser val val Leu Leu Leu Arg Leu Ala Lys
340 345 350

Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His
355 360 365

Glu Cys Tyr Ala Lys val Phe Asp Glu Phe Lys Pro Leu val Glu Glu
370 375 380

Page 155



01 sQ listing ST25 11-FEB-2010

Pro GIn Asn Leu Ile Lys GIn Asn Cys Glu Leu Phe Glu GIn Leu Gly
385 390 395 400

Glu Tyr Lys Phe GlIn Asn Ala Leu Leu val Arg Tyr Thr Lys Lys val
405 410 415

Pro GIn val Ser Thr Pro Thr Leu val Glu val Ser Arg Asn Leu Gly
420 425 430

Lys val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro
435 440 445

Cys Ala Glu Asp Tyr Leu Ser val val teu Asn GIn Leu Cys Vval Leu
450 455 460

His Glu Lys Thr Pro val Ser Asp Arg val Thr Lys Cys Cys Thr Glu
465 470 475 480

ser Leu val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu val Asp Glu
485 490 495

Thr Tyr val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala
500 505 510

Asp Tle Cys Thr Leu Ser Glu Lys Glu Arg GIn Ile Lys Lys GIn Thr
515 520 525

Ala Leu val Glu Leu val Lys His Lys Pro Lys Ala Thr Lys Glu Gin
530 535 540

Leu Lys Ala val Met Asp Asp Phe Ala Ala Phe val Glu Lys Cys Cys
545 550 555 560

Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu
565 570 575

val Ala Ala ser GIn Ala Ala Leu Gly Leu Ala Cys
580 585

<210> 94
<211> 607
<212> PRT
<213> Bos taurus

<400> 94

Met Lys Trp val Ehr Phe Ile Ser Leu kgu Leu Leu Phe Ser Ser Ala
1

Tyr Ser Arg Gly val Phe Arg Arg Asp Thr His Lys Ser Glu Ile Ala
20 25 30
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01 sQ listing ST25 11-FEBR-2010

His Arg gge Lys Asp Leu Gly EAu Glu His Phe Lys Gly Leu val Leu
45

Ile éga Phe Ser Gln Tyr ggu GIn GIn Cys Pro Pge Asp Glu His val
6

Lys Leu val Asn Glu Leu Thr Glu Phe Ala Lys Thr Cys val Ala Asp

Glu Ser His Ala Gly Cys Glu Lys Ser Leu His Thr Leu Phe Gly Asp
85 90 95

Glu Leu Cys Lys val Ala Ser Leu Arg Glu Thr Tyr Gly Asp Met Ala
100 105 110

Asp Cys Cys Glu Lys GIn Glu Pro Glu Arg Asn Glu Cys Phe Leu Ser
115 120 125

His LYS ASp ASp Ser Pro Asp Leu Pro Lys Leu Lys Pro Asp Pro Asnh

Thr Leu Cys Asp Glu Phe Lys Ala Asp Glu Lys Lys Phe Trp Gly Lys
145 150 155 160

Tyr Leu Tyr Glu Ile Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu
165 170 175

Leu Leu Tyr Tyr Ala Asn Lys Tyr Asn Gly val Phe Gln Glu Cys Cys
180 185 190

Gin Ala Glu Asp Lys Gly Ala Cys Leu Leu Pro Lys Ile Glu Thr met
195 200 205

Arg Glu Lys val Leu Ala Ser Ser Ala Arg GIn Arg Leu Arg Cys Ala
210 215 220

ser Ile GIn Lys Phe Gly Glu Arg Ala Leu Lys Ala Trp Ser val Ala
225 230 235 240

Arg Leu Ser Gin Lys Phe Pro Lys Ala Glu Phe val Glu val Thr Lys
245 250 255

Leu val Thr Asp Leu Thr Lys val His Lys Glu Cys Cys His Gly Asp
260 265 270

Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr Ile Cys
275 280 285

Asp Asn GIn Asp Thr Ile Ser Ser Lys Leu Lys Glu Cys Cys Asp Lys
290 295 300
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Pro Leu Leu Glu Lys 5er His Cys Ile Ala Glu val Glu Lys Asp Ala
305 310 315 320

Ile Pro Glu Asn Leu Pro Pro Leu Thr Ala Asp Phe Ala Glu Asp Lys
325 330 335

Asp val Cys Lys Asn Tyr GIn Glu Ala Lys Asp Ala Phe Leu Gly Ser
340 345 350

Phe Leu Tyr Glu Tyr Ser Arg Arg His Pro Glu Tyr Ala val Ser val
355 360 365

Leu Leu Arg Leu Ala Lys Glu Tyr Glu Ala Thr Leu Glu Glu Cys Cys
370 375 380

Ala Lys Asp Asp Pro His Ala Cys Tyr Ser Thr val Phe Asp Lys Leu
3835 390 395 400

Lys His Leu val Asp Glu Pro GIn Asn Leu Ile Lys GIn Ash Cys Asp
405 410 415

GIn Phe Glu Lys Leu Gly Glu Tyr Gly Phe GIn Asn Ala Leu Ile val
420 425 430

Arg Tyr Thr Arg Lys val Pro GIn val Ser Thr Pro Thr Leu val Glu
435 440 445

val ser Arg Ser Leu Gly Lys val Gly Thr Arg Cys Cys Thr Lys Pro
450 455 460

Glu ser Glu Arg Met Pro Cys Thr Glu Asp Tyr Leu Ser Leu Ile Leu
465 470 475 480

Asn Arg Leu Cys val Leu His Glu Lys Thr Pro val Ser Glu Lys val
485 490 495

Thr Lys Cys Cys Thr Glu Ser Leu val Asn Arg Arg Pro Cys Phe Ser
500 505 510

Ala Leu Thr Pro Asp Glu Thr Tyr val Pro Lys Ala Phe Asp Glu Lys
515 520 525

Leu Phe Thr Phe His Ala Asp Ile Cys Thr Leu Pro Asp Thr Glu Lys
530 335 540

Gln 1le Lys Lys GIn Thr Ala Leu val Glu Leu Leu Lys His Lys Pro
545 550 555 560

Lys Ala Thr Glu Glu Gln Leu Lys Thr val met Glu Asn Phe val Ala
565 570 575
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Phe val Asp Lys Cys
580

val Glu Gly Pro Lys

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

<400>

595

25
608
PRT

Felis catus

95

?et Lys Trp val

Tyr

His

val

Lys

65

GlIn

Lys

AsSp

His

Asp

Lys

Glu

Cys

ser

Arg

Ala

50

Leu

ser

Leu

Cys

Lys

Ala

Tyr

Leu

Glu

Arg

Phe

35

Phe

val

Ala

Cys

Cys

115

Asp

Met

L.eu

Leu

Ala
195

Gly

20

Asnh

Ser

Asn

Ala

Thr

100

Glu

Asp

Cys

Tyr

Tyr

180

Ala

val

Asp

Gln

Glu

Asn

85

val

Lys

Asn

Thr

Glu

165

Tyr

Asp

Cys

Leu

Phe

Thr

Leu

Tyr

val

70

Cys

Ala

Lys

Pro

Ala

150

Ile

Ala

Lys

01 sqQ listing ST25 11-FEB-2010

Ala

val

Ile

Arg

Gly

Leu

55

Thr

Glu

ser

Glu

Ala

Glu

Ala

Ala Asp Asp Lys
585

val
600

Ser

Arg

Glu

40

Gln

Glu

Lys

Leu

Pro

120

Phe

His

Arg

Glu

Ala
200

Ser

Leu

Glu

25

Glu

GIn

Phe

ser

Gly

Glu

Arg

Tyr

185

Cys

Thr

Leu

10

Ala

His

Cys

Ala

Leu

90

Asp

Arg

GlIn

Asn

His

170

Lys

Leu

Gln

Leu

His

Phe

Pro

Lys

His

Lys

Asn

Leu

Glu

155

Pro

Gly

Thr

Glu Ala Cys

Thr

Leu

GIn

Arg

Phe

60

Gly

Glu

Tyr

Glu

val

140

Gin

TYr

val

Pro
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Ala
605

Phe

Ser

Gly

45

Glu

cys

Leu

Gly

Cys

125

Thr

Arg

Phe

Phe

LyS

590

Leu

Ser

Glu

30

Leu

Asp

val

Leu

Glu

110

Phe

Pro

Phe

TYr

Thr
190

val

Phe

Ala

sar

15

Ile

val

His

Ala

Gly

95

Mex

Leu

Glu

Leu

Ala

175

Glu

ASp

Ala

Ala

Ala

Leu

val

Asp

80

Asp

Ala

Gln

Ala

Gly

Pro

Cys



Leu

Lys

Asp

Cys

305

Glu

Lys

Thr

Leu

385

Phe

Glu

val

Glu

Pro
465

Arg

Leu

Leu

Glu

290

Pro

Leu

Glu

Phe

Leu

370

Ala

Lys

Leu

Arg

val

450

Glu

Glu

Leu

Leu

val

Leu

275

Asn

val

Pro

val

Leu

355

Leu

Thr

Pro

Phe

TYr

435

ser

Ala

Lys

GIn

Ser

Thr
260

Glu

Gln

Leu

Ala

Arg

Asp

Leu

Glu

420

Thr

Arg

Glu

val

Lys

Gin

245

Asp

Cys

Asp

Glu

Lys

Glu

Leu

Asp

val

405

Lys

Lys

ser

Arg

Leu

Phe

230

Lys

Leu

Ala

Ser

Lys

310

Leu

Asn

Tyr

Ala

Pro

390

Glu

Leu

Lys

Leu

Leu
470

Ala

215

Gly

Phe

Ala

Asp

Ile

295

Ser

Pro

Tyr

Ser

Lys

375

Pro

Glu

Gly

val

01 sqQ 1istin?
a

ser ser A

Glu

Pro
Lys
280
Ser
His
Pro
Gln
Ar

36

Glu
Ala
Pro
Glu
Pro
440

Lys

Cys

Arg
Lys
Ile
265
Arg
Thr
Cys
Leu
Glu
345
Arg
Tyr
Cys
His
Tyr
425
GlIn

val

Ala

Ala

Ala

250

His

Ala

Lys

Ile

Ala

330

Ala

His

Glu

TYr

Asn

4190

Gly

val

Gly

Glu

ST25
LyS

Phe

235

Glu

Lys

Asp

Leu

ser

315

val

Lys

Pro

Ala

Ala

395

Leu

Phe

Ser

ser

ASp
475

11-FEB-2010
Glu Arg Leu

220

Lys

Phe

Glu

Leu

Lys

Glu

Asp

Asp

Glu

Thr

380

His

val

Gln

Thr

Lys

Tyr
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Ala

Ala

Cys

Ala

285

Glu

val

Phe

val

Tyr

365

Leu

val

Lys

Asn

Pro

445

Cys

Leu

Trp

Glu

Cys

270

Lys

Cys

Glu

val

Phe

350

Ser

Glu

Phe

Thr

Ala

430

Thr

Cys

Ser

Lys

Ser

Ile

His

Tyr

Cys

Arg

Glu

335

Leu

val

Lys

ASp

Asn

415

Leu

Leu

Thr

val

Cys

val

240

Ser

Gly

Ile

Gly

Asp

ASp

Gly

sSer

Cys

Glu

400

Cys

Leu

val

His

val
480



01 sqQ listing ST25 11-FEB-2010
Leu Asn Arg Leu Cys val Leu His Glu Lys Thr Pro val Ser Glu Arg
490 495

val Thr Lys Cys Cys Thr Glu Ser Leu val Asn Arg Arg Pro Cys Phe
500 505 510

ser Ala Leu Gln val Asp Glu Thr Tyr val Pro Lys Glu Phe Ser Ala
515 520 525

Glu Thr Phe Thr Phe His Ala Asp Leu Cys Thr Leu Pro Glu Ala Glu
530 535 540

Lys GIn Ile Lys Lys GIn Ser Ala Leu val Glu Leu Leu Lys His Lys
545 550 555 560

Pro Lys Ala Thr Glu Glu GIn Leu Lys Thr val Met Gly Asp Phe Gly
565 570 575

Ser Phe val Asp Lys Cys Cys Ala Ala Glu Asp Lys Glu Ala Cys Phe
580 585 590

Ala Glu Glu Gly Pro Lys Leu val Ala Ala Ala GIn Ala Ala Leu Ala
595 600 605

<210> 96
<211> 608
<212> PRT
<213> cCanis Tupus familaris

<400> 96

Met Lys Trp val Thr Phe Ile ser Leu Phe Phe Leu Phe Ser Ser Ala
1 5 10 15

Tyr Ser Arg Gly Leu Val Arg Arg Glu Ala Tyr Lys Ser géu Ile Ala
20 25

His Arg Tyr Asn Asp Leu Gly Glu Glu His Phe Arg Gly Leu val Leu
35 40 45

val Ala phe Ser GIn Tyr Leu GIn Gln Cys Pro Phe Glu Asp His val
50 55 60

Lys Leu Ala Lys Glu val Thr Glu Phe Ala Lys Ala Cys Ala Ala Glu

Glu ser Gly Ala Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp
85 920 95

Lys Leu Cys Thr val Ala Ser Leu Arg Asp Lys Tyr Gly Asp Met Ala
100 105 110

AsSp Cys Cys Glu Lys GIn Glu Pro Asp Arg Asn Glu Cys Phe Leu Ala
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His

LYS

Glu

Cys

Leu

Ala

225

Ala

Lys

Asp

Cys

Lys

Thr

Leu

Cys

Lys

Ala

Tyr

Leu

Gln

Ar

21

Ser

Arg

val

Leu

Glu

290

Pro

Leu

Glu

Phe

Leu

370

Ala

115

Asp

Leu

Leu

Leu

Ala

195

Glu

Leu

Leu

val

Leu

275

Ash

val

Pro

val

Leu

355

Leu

Thr

Asp
Cys
Tyr
Tyr
180
Ala
Lys
Gln
ser
Thr
260
Glu
GlIn
Leu
Gly
Cys
340
Tyr

Arg

Asp

Asn

Ala

Glu

165

Tyr

ASp

val

Lys

Gln

245

Asp

Cys

Asp

Glu

Asp

Lys

Glu

Leu

Asp

Pro

Ala

150

Ile

Ala

Lys

Leu

Phe

230

Arg

Leu

Ala

Sar

Lys

310

Leu

Asn

Tyr

Ala

Pro

01 sQ listing ST25
120

Ala

Gln

Ala

Leu

215

Gly

Phe

Thr

Asp

Ile

285

S5er

Pro

Tyr

Ala

LysS

375

Pro

Phe Pro Pro Leu

Gln
Arg
Gln
Ala
200
ser
Asp
Pro
Lys
Asp
280
Ser
Gln
ser
GIn
Arg
360
Glu

Thr

Asp

Arg

Tyr

185

Cys

Ser

Arg

Lys

val

265

Arg

Thr

Cys

Leu

Glu

345

Arg

Tyr

Cys

ASD

His

170

Lys

Leu

Ala

Ala

Ala

His

Ala

LYS

Leu

Ala

330

Ala

His

Glu

Glu

155

Pro

Gly

Gly

Lys

Phe

235

Asp

Lys

Asp

Leu

Ala

315

Ala

Lys

Pro

Ala

11-FEB-2010

125

val Ala Pro

140

Gln

Tyr

val

Pro

Glu

220

Lys

Phe

Glu

Leu

Lys

300

Glu

Asp

Asp

Glu

Thr
380

Tyr Ala Lys
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Leu

Phe

Phe

Arg

Ala

Ala

Cys

Ala

285

Glu

val

Phe

val

Leu

val

Phe

Tyr

Ala

190

Ile

Phe

Trp

Glu

Cys

270

Lys

Cys

Glu

val

Phe

350

Ser

Glu

Leu

Glu

Leu

Ala

Glu

Glu

Lys

Ser

Ile

255

His

Tyr

Cys

Arg

Glu

335

Leu

val

Lys

Asp

Pro

Cys

Ala

Cys

val

240

Ser

Gly

Met

Asp

Asp

320

ASp

Gly

Ser

Cys

Giu



01 sQ listing ST25 11-FEB-2010
385 390 395 400

Phe Lys Pro Leu val Asp Glu Pro Gin Asn Leu val Lys Thr Asn Cys
405 410 415

Glu Leu Phe Glu Lys Leu Gly Glu Tyr Gly Phe GlIn Asn Ala Leu Leu
420 425 430

val Arg Tyr Thr Lys Lys Ala Pro Gin val Ser Thr Pro Thr Leu val
435 440 445

Glu val ser Arg Lys Leu Gly Lys val Gly Thr Lys Cys Cys Lys Lys
450 455 460

Pro Glu ser Glu Arg Met Ser Cys Ala Glu Asp Phe Leu Ser val val
465 470 475 480

Leu Asn Arg lLeu Cys val Leu His Glu Lys Thr Pro val Ser Glu Arg
485 490 495

val Thr Lys Cys Cys Ser Glu Ser Leu val Asn Arg Arg Pro Cys Phe
500 505 510

ser Gly Leu Glu val Asp Glu Thr Tyr val Pre Lys Glu Phe Asn Ala
515 520 525

Glu Thr Phe Thr Phe His Ala Asp Leu Cys Thr Leu Pro Glu Ala Glu
530 535 540

Lys GIn val Lys Lys GIn Thr Ala Leu val GTu Leu Leu Lys His Lys
545 550 555 560

Pro Lys Ala Thr Asp Glu GIn Leu Lys Thr val Met Gly Asp Phe Gly

565 : 570 575
Ala Phe val Glu Lys Cys Cys Ala Ala Glu Asn Lys Glu Gly Cys Phe
580 585 590
Ser Glu Glu Gly Pro Lys Leu val Ala Ala Ala GIn Ala Ala Leu val
595 600 605
<210 97
<211> 607
<212> PRT
<213> Equus asinus
<400> 97

?et Lys Trp val ;hr Phe val ser Leu Egu Phe Leu Phe Ser igr Ala

Tyr Phe Arg géy val Leu Arg Arg gsp Thr His Lys Ser Glu Ile Ala
5 30
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01 sQ listing S$T25 11-FEB-2010

His Arg gge Asn Asp Leu Gly gsu Lys His Phe Lys ﬁ}y Leu val Leu

val éaa Phe Ser GIn Tyr Leu GIn GIn Cys Pro Phe Glu Asp His val
55 60

Lys Leu val Asn Glu val Thr Glu Phe Ala Lys Lys Cys Ala Ala Asp
65 70 75 80

Glu ser Ala Glu Asn Cys Asp Lys Ser Sgu His Thr Leu Phe G}y Asp
85 9

Lys Leu Cys Thr val Ala Thr Leu Arg Ala Thr Tyr Gly Glu Leu Ala
100 105 110

Asp Cys Cys Glu Lys GIn Glu Pro Glu Arg Asn Glu Cys Phe Leu Thr
115 120 125

His Lys Asp Asp His Pro Asn Leu Pro Lys Leu

Lys Pro Glu Pro Asp
130 135 140

Ala GIn Cys Ala Ala phe GIn Glu Asp Pro Asp Lys Phe Leu Gly Lys
145 150 155 160

Tyr Leu Tyr Glu val Ala Arg Arg His Pro Tyr Phe Tyr Gly Pro Glu
165 170 175

Leu Leu Phe His Ala Glu Glu Tyr Lys Ala Asp Phe Thr Glu Cys Cys
180 185 190

Pro Ala Asp Asp Lys Ala Gly Cys Leu Ile Pro Lys Leu Asp Ala Leu
195 200 205

Lys Glu Arg ITe Leu Leu Ser Ser Ala Lys Glu Arg Leu Lys Cys Ser
210 215 220

ser Phe GIn Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ser val Ala
225 23 235 240

o

Arg Leu Ser GIn Lys Phe Pro Lys Ala Asp Phe Ala Glu val ser Lys
245 250 255

Ile val Thr Asp Leu Thr Lys val His Lys Glu Cys Cys His Gly Asp
260 265 270

Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Thr Lys Tyr Ile Cys
275 280 285

Glu His GIn Asp Ser Ile Ser Gly Lys Leu Lys Ala Cys Cys ASp Lys
290 295 300
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Pro

305

Leu

Glu

Phe

Leu

Ala

385

Thr

Leu

Arg

Ile

Glu

465

Asn

Thr

Ala

Thr

GlIn

545

Lys

Leu

Pro

Ile

Leu

Leu

370

Glu

Pro

Phe

Tyr

Arg

LysS

Leu

Phe

530

Ile

Ala

Leu

Ser

Cys

Tyr

355

Arg

Ala

Leu

Glu

Thr
435

Arg

Glu

Leu

Cys

Glu

515

Thr

Lys

Thr

Gln

Asp

Lys

340

Glu

Ile

Asp

val

Glu

420

Lys

Thr

Arg

Cys

Cys

500

Leu

Phe

Lys

Lys

Lys

Leu

325

His

Tyr

Ala

Pro

Glu

405

val

Lys

Leu

Leu

val

485

Thr

Asp

His

Gln

Glu
565

ser

310

Pro

Tyr

Ser

Lys

Prro

390

Gly

Ala

Gly

Pro

470

Leu

Asp

Glu

Ala

Ser

550

Gln

01

His

Ala

Lys

Arg

Thr

375

Ala

Pro

Glu

Pro

His

Ser

Gly

Asp

335

Ala

Leu

SQ listing 5T25

Cys Ile Ala Glu

Leu

Asp

Ar

36

Tyr

Cys

Lys

Tyr

GIn

440

val

Ser

Glu

Leu

Tyr

Ile

Leu

Lys

Ala

Ala

345

His

Glu

Tyr

Ser

Asp

val

Gly

Glu

Lys

Ala

505

Ile

Cys

Ala

Thr

315

Ala Asp
330

Lys Asp

Pro Asp

Ala Thr

Ala Thr
395

Leu val
410

Phe GlIn

ser Thr

Ser Arg

Asn His
475

Thr Pro
490

Glu Arg

Pro Lys

Thr Leu

Glu Leu

535

val Leu
570

11-FEB~2010

val Lys Glu

phe

val

Tyr

Leu

380

val

Lys

Asn

Pro

cys

Leu

val

Arg

Glu

Pro

540

val

Gly
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Ala

Phe

Ser

365

Glu

Phe

LysS

Ala

Thr

445

Cys

Ala

Ser

Pro

Phe

525

Glu

Lys

Asn

Glu

Leu

350

val

LysS

Asp

Asn

Leu

430

Leu

Lys

Leu

Glu

Cys

510

Lys

ASp

His

Phe

Asp

Asp

335

Gly

Ser

Cys

Gln

Cys

415

Ile

val

Leu

Ala

Lys

495

Phe

Ala

Glu

Lys

ser
575

Asp

320

Lys

Thr

Leu

Cys

Phe

400

Asp

val

Glu

Pro

Leu

480

Ser

Glu

LyS

Pro

560

Ala



Phe val Ala Lys

580

Glu Glu Gly Pro

<210>
<211>
212>
<213>

<400>

595

98
609
PRT

Meriones

98

Tet Lys Trp val

Phe

Ala

Leu

val

65

Asp

AsSp

Ala

Gln

Pro

145

Gly

Pro

Cys

Ser

His

Tyr

50

Lys

Glu

Lys

Asp

His

130

Asp

His

Glu

Cys

Arg

Arg

35

Thr

Leu

ser

Leu

Lys

Ala

Tyr

Leu

Ala
195

Gly
20

Tyr
Phe

val

Ala

Cys

AsSp

Met

Leu

Leu

180

Ala

01 sqQ Tisting ST25

Cys Cys Gly Ala Glu Asp Lys

Lys Leu val Ala

600

unguiculatus

Thr

5

val

Lys

ser

Arg

Glu

85

Ser

Ala

Asp

Cys

His

165

Tyr

Asp

Phe

Phe

ASp

Gin

GTu

70

Asn

Leu

Lys

Asn

Thr

150

Glu

Leu

Asp

Leu

Arg

Leu

TYr

55

val

Cys

Pro

Gln

Pro

135

Ala

val

Ala

Lys

Leu

Arg

Gly

40

Leu

Thr

Asp

Asn

Glu

120

Gln

Phe

Ala

Asp

Gly
200

585

ser

Leu

ASp

25

Glu

GIn

AsSp

Lys

Phe

105

Pro

Leu

GIn

Arg

Lys

185

Ala

ser

Leu

10

Ala

Lys

Lys

Phe

Ser

90

Gly

Glu

Pro

Glu

Ar

17

Tyr

Cys

Gln

Phe

Ala

Tyr

Cys

Ala

75

Leu

Glu

Arg

Pro

Asn

155

His

Thr

Leu

11-FEB-2010

Glu Ala Cys

Leu

val

His

Phe

Ser

60

ser

His

Lys

Asn

Phe

140

Ala

Pro

Ala

Thr
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Ala
605

Ser

Lys

Lys

45

Tyr

Asn

Thr

Tyr

Glu

125

Lys

Glu

Tyr

val

Pro
205

590

Leu

Gly

Ser

30

Gly

Glu

Cys

Leu

Ala

110

Cys

Arg

Ala

Phe

Leu

190

Lys

Phe

Ala

Ser

15

Glu

Leu

Glu

Ala

Phe

95

Glu

Phe

Ala

Phe

Tyr

175

Thr

Leu

Ala

Ala

ITe

val

His

Lys

Gly

Met

Leu

Glu

Met

160

Gly

Glu

Asp



Ala

Thr

Gly

Met

Asp

Gly

ser

Cys

385

Glu

Cys

Leu

val

Leu
465

Leu

210

Ser

Ala

LysS

Asp

Cys

290

Lys

Asp

Lys

Thr

Leu

370

Cys

Phe

Glu

val

Glu

450

Pro

Lys

Ser

Arg

Leu

Leu

275

Glu

Glu

Met

Asp

Phe

355

Leu

Ala

Lys

Leu

Glu

Glu

Met

Met

Ala

260

L.eu

AsSnh

Met

Pro

val

340

Leu

Leu

Glu

Pro

Tyr

420

Tyr

Ala

LysS

Lys

Lys

Ser

245

Thr

Glu

GIn

Leu

Ala

325

Cys

Tyr

Arg

Ala

Leu

405

Glu

Thr

Arg

Lys

Ala

Lys

230

GlIn

ASp

cys

Ala

G1n

310

ASp

Lys

Glu

Leu

ASp

val

Lys

Lys

ser

01 sqQ listing sT25 11-FEB-2010

Leu

215

Phe

Thr

Leu

Ala

ser

295

LYS

Leu

Asn

Tyr

Ala

375

Pro

Glu

Leu

Lys

Leu

455

Leu

val Ser Ala val Arg Gln Arg
22

Gly

Phe

Thr

Asp

280

Ile

Ser

Pro

TYyr

ser

360

Lys

His

Glu

Gly

Ala

440

Gly

Pro

Glu

Pro

Asp

ser

Gln

Ala

Ala

345

Arg

Lys

Ala

Pro

Glu

425

Pro

Arg

Cys

Arg

Asn

250

val

Arg

ser

Cys

Leu

330

Glu

Arg

Tyr

Cys

GIn

410

TYr

Gln

val

val

Ala

235

Ala

Thr

Ala

LyS

Leu

315

Thr

Ala

His

Glu

Tyr

395

Asn

Gly

val

Gly

Glu
475

Phe

Asp

Gln

Glu

Leu

300

Ala

Ala

Lys

Pro

Ala

380

Gly

Leu

Phe

Ser

Thr

460

Asp
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Lys

Phe

Glu

Leu

285

Gln

Glu

ASp

Asp

Glu

365

Thr

His

val

Gln

Thr
445

His

Tyr

Ala

Ala

Cys

270

Ala

Ala

val

Phe

val

350

Tyr

Leu

val

Lys

Asn

430

Pro

Cys

Leu

Leu

Trp

Glu

Cys

Lys

Cys

Glu

val

335

Phe

Ser

Glu

Phe

ser

415

Ala

Thr

Cys

Ser

Lys

Ala

240

Ile

His

Tyr

Cys

His

320

Glu

Leu

val

Lys

Asn

val

Leu

Ala

Ala
480



Ile Leu Asn

Gln val Tthr

Ala
515

Phe Ser

Glu Thr

530

Ala

Glu Gln

545

Lys

Lys Pro GIn

Ala Glu Phe

Thr
595

Phe Ser

Ala

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

<400>

99
583
PRT

99
gsp Thr His

Glu Asn Phe

GIn Cys Pro
35
Phe Ala Lys
50

ser Leu His

Arg Glu Thr

Arg

500

Leu

Phe

Met

Ala

Leu

580

Glu

Lys

Gin

20

Phe

Thr

Thr

Tyr

val
485
Cys
Pro
Thr
Glu
Thr
565

Glu

Gly

Capra hircus

ser

Gly

Asp

Cys

Leu

Gly
85

Cys

Cys

val

Phe

550

Glu

Lys

Pro

Glu

Leu

Glu

val

Phe

70

AsSp

01 sQ listing ST25

Leu

Ser

Asp

His

535

GlIn

Glu

Cys

LYys

ITe

val

His

Ala

55

Gly

Met

Leu His Glu Lys

Gly

Glu

520

Ala

Thr

GIn

cys

Leu
600

Ala

Leu

val
40
ASp

Asp

Ala

Ser

505

Thr

AsSNn

Ala

Leu

His

Ile
25

Lys

Glu

Glu

Asp

490

Leu val Glu

Pro

Tyr val

Thr
540

Ile Cys

Ala Glu

555

Leu

Lys val

570

Lys

GIn Glu Asp

Ala Glu Ser

Arg Phe Asn

10

Ala Phe ser

Leu val Lys

Ala
60

Sser His

Leu Cys

Lys
75

Cys Cys Glu
90
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Arg

Lys

525

Leu

Leu

Met

Lys

Gln
605

Asp

GIn

Glu

45

Gly

val

Lys

11-FEB-2010

Arg

510

Glu

Pro

val

Gly

Glu

590

LysS

Leu

Tyr

30

Leu

cys

Ala

Gln

Thr Pro val Ser

495

Pro

Phe

Glu

Lys

ASD

Ala

Ala

Gly

15

Leu

Thr

Asp

Thr

Glu
95

Glu

Cys

Lys

Lys

His

560

Phe

Cys

teu

Glu

GIn

Glu

Lys

Leau

80

Pro



01 sq listing ST25 11-FEB-2010
Glu Arg Ash GIu Cys Phe Leu Lys His Lys Asp Asp Ser Pro Asp Leu
100 105 110

Pro Lys Leu Lys Pro Glu Pro Asp Thr Leu Cys Ala Glu Phe Lys Ala
115 120 125

Asp Glu Lys Lys Phe Trp Gly Lys Tyr Leu Tyr Glu val Ala Arg Arg
130 135 140

His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Tyr Tyr Ala Asn Lys Tyr
145 150 155 160

Asn Gly val Phe Gln Glu Cys Cys Gln Ala Glu Asp Lys Gly Ala Cys
165 170 175

Leu Leu Pro Lys Ile Glu Thr Met Arg Glu Lys val Leu Ala Ser Ser
180 185 190

Ala Arg GIn Arg Leu Arg Cys Ala Ser Ile Gln Lys Phe Gly Glu Arg
195 200 205

Ala Leu Lys Ala Trp Ser val Ala Arg Leu Ser GIn Lys Phe Pro Lys
210 215 220

Ala Asp Phe Thr Asp val Thr Lys Ile val Thr Asp Leu Thr Lys val
225 230 235 240

His Lys Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp Arg
245 250 255

Ala Asp Leu Ala Lys Tyr Ile Cys Asp His GIn Asp Thr Leu Ser Ser
260 265 270

Lys Leu Lys Glu Cys Cys Asp Lys Pro val Leu Glu Lys Ser His Cys
275 280 285

Ile Ala Glu Ile Asp Lys Asp Ala val Pro Glu Asn Leu Pro Pro Leu
290 295 300

Thr Ala Asp Phe Ala Glu Asp Lys Glu val Cys Lys Asn Tyr Gln Glu
305 310 315 320

Ala Lys Asp val Phe Leu Gly Ser Phe Leu Tyr Glu Tyr Ser Arg Arg
325 330 335

His Pro Glu Tyr Ala val Ser val Leu Leu Arg Leu Ala Lys Glu Tyr
340 345 350

Glu Ala Thr Leu Glu Asp Cys Cys Ala Lys Glu Asp Pro His Ala Cys
355 360 365
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TYr

Asn

385

Gly

val

Gly

Glu

Lys

465

val

val

cys

val

Thr
545

Asp

ser

Ala

370

Leu

Phe

ser

Thr

AsSN

Pro

Thr

Glu

530

val

AsSp

Thr

Thr

Ile

Gln

Thr

Lys

435

Tyr

Pro

Arg

Lys

Leu

515

Leu

Met

Lys

Gln

val

Lys

Asn

Pro

420

Cys

Leu

val

Arg

Pro

500

Pro

Leu

Glu

Glu

Ala
580

Phe

Lys

Ala

405

Thr

Cys

ser

Ser

Pro

485

Phe

Asp

Lys

Asn

Asp

Asn

390

Leu

Leu

Ala

Leu

Glu

470

Cys

Asp

Thr

His

Phe
550

Cys

Leu

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

<400>

100
608
PRT
Cavia porcellus

100

Tet Lys Trp val Ehr Phe

Tyr ser Arg Gly val phe

01
Lys
375
cys
Ile
val
LyS
Ile
455
Lys
Phe

Gly

Glu

Phe

Ala

sQ listing
Leu Lys His Leu

Glu

val

Glu

Pro

440

Leu

val

ser

Glu

520

Pro

Ala

Leu

Leu

Arg

Ile

425

Glu

Asn

Thr

ASp

ser

205

GIn

Lys

Phe

Leu

Ile Ser Leu

Arg Arg Glu

Phe

Tyr

410

Ser

Ser

Arg

LyS

Leu

490

Phe

Ile

Ala

val

Glu
570

10

Glu
395
Thr
Arg
Glu
Leu
Cys
475
Thr
Thr
Lys
Thr
Asp
555

Gly

ST25 11-FEB-2010

val asp Glu

380

Lys

Arg

Ser

Arg

Cys

Cys

Leu

Phe

Lys

Asp

540

Lys

Pro

His

Lys

Leu

Met

445

val

Thr

Asp

His

Gln

525

Glu

Cys

Lys

Gly

Ala

Gly

Pro

Leu

Glu

Glu

Ala

510

Thr

GlIn

Cys

Leu

Pro

Glu

Pro

415

Lys

Cys

His

ser

Thr

495

Asp

Ala

Leu

Ala

val
575

GIn
Tyr
400
Gln
val
Thr
Glu
Leu
480
Tyr
Ile
Leu
Lys
Ala

560

Ala

Leu Phe Leu Phe Ser Ser val
15

Ala His Lys Ser Glu Ile Ala
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His

Ile

Lys

Glu

Lys

Asp

His

Glu

145

His

Glu

Cys

Ile

Ala

225

Ala

Thr

Asp

Cys

Arg
Thr
50

Leu
Ser
val
Cys
Lys
Ala
Tyr
Leu
Glu
LYS
210
Ser
Arg
Ile

Leu

Glu

Phe

35

Leu

val

Ala

Cys

Cys

115

Asp

Leu

Leu

Leu

Ala

195

Glu

Leu

Leu

val

Leu

275

His

20

Asn

Ser

Asn

GIn

Ala

100

Ala

ASp

Cys

Tyr

Tyr

130

Ala

Lys

Gln

ser

Thr

260

Glu

Gln

ASp

GIn

Glu

Asn

85

Ile

Lys

Asn

Thr

Glu

165

Tyr

Asp

Ala

Lys

Gln

245

Ser

Cys

ASp

Leu

His

val

70

Cys

Pro

Glu

Pro

Ala

150

val

Ala

Lys

Leu

Phe

230

Lys

Leu

Ala

Ser

01 sqQ 1;?ting ST25

Gly

Leu

35

Thr

Gly

Ser

Asp

Asn

135

Phe

Ser

Glu

Ala

val

215

Gly

Phe

Thr

Asp

Ile

Glu Gly His Phe
40

GIn

Asp

Lys

Leu

Pro

120

Leu

Lys

Arg

Lys

Ala

200

Ser

Glu

Pro

Lys

Asp

280

sSer

Lys
Phe

Ala

Asp
Pro
Glu
Arg
Tyr
185
Cys
Ser
Arg
Lys
val
265

Arg

Ser

ser

Ala

Ile

90

Glu

Arg

Pro

Asn

His

170

Lys

Leu

Ala

Ala

Ala

250

Thr

Glin

Pro

Thr

val

Phe

Asn

155

Pro

Asn

Thr

Gln

Phe

235

Glu

Lys

Glu

11-FeB-2010
30

Lys Gly
45

Phe Glu
60

Ala Cys
Thr Leu
Tyr Gly
Glu Cys
Glu Arg
140

ASp Arg
Tyr Phe
Ala Leu
Pro Lys

205
GlIn Arg
220
Lys Ala
Phe Ala

Glu Cys

Leu Ala
285

Lys Leu Lys Glu
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Leu

Giu

val

Phe

Glu

110

Phe

Pro

Phe

Tyr

Thr

190

Leu

Leu

Trp

Glu

Cys

270

Lys

Cys

val

His

Ala

Gly

95

Leu

Leu

Glu

Ile

Ala

175

Glu

ASp

Lys

sSer

Ile

255

His

Tyr

Cys

Leu

val

Asp

BO

Asp

Ala

GlIn

Pro

Gly

160

Pro

Cys

Ala

Cys

val

240

Ser

Gly

Met

val



Lys

Thr

Met

Cys

385

Leu

Glu

val

Glu

Pro

465

Leu

val

Ser

Asp

Lys

545

Pro

290

Pro

Leu

Glu

Phe

Leu

370

Ala

Gln

Leu

Arg

Tyr

450

Glu

Asn

Thr

Ala

ser

530

Gln

Lys

Thr

Pro

val

Leu

355

Leu

Glu

Pro

Phe

Tyr

435

Ala

Thr

Arg

Lys

Leu

515

Phe

val

Ala

Leu

Thr

Cys

340

Tyr

Arg

ala

Leu

Asp

Thr

Arg

Glu

Leu

Thr

Lys

Ser

GIn

Glu

325

Lys

Glu

Ile

Asp

Ile

405

Lys

GIn

Lys

Arg

Cys

val

Phe

Lys

Glu

Lys

310

Leu

Asn

Tyr

Ala

Pro

390

Asp

Leu

Lys

Leu

Leu

470

Ile

Thr

Asp

His

GlIn

550

Glu

01

295

Ala

Pro

Phe

Ser

LYS

375

His

Glu

Gly

Ala

Gly

Ser

Leu

Glu

Glu

Ala

535

Met

Gln

sQ listing ST25

His

AsSp

Ala

Gly

Ala

Pro

Glu

Pro

440

ser

Cys

His

Ser

Thr

520

Asp

Ala

Met

Cys

Leu

Glu

345

Arg

Cys

Lys

Tyr

425

GlIn

val

Thr

Glu

Leu

505

Tyr

Ile

Leu

Lys

Ile

Ala

330

Ala

His

Glu

Tyr

LysS

Gly

val

Gly

Glu

Lys

490

val

val

Cys

val

Leu

315

val

Lys

Pro

Ala

Ala

395

Leu

Phe

ser

Thr

Asn

475

Thr

Asn

Pro

Thr

Glu
555

11-FEB-2010
300

Glu Ile Gln

ASp

ASp

Glu

Lys

Lys

val

GIn

Thr

Tyr

Pro

Arg

Lys

Leu

540

Leu

Thr val met
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Phe

val

TYyr

365

Leu

val

GIn

Asn

Pro

445

Cys

Leu

val

Arg

Pra

525

Pro

val

Gly

val

pPhe

350

ser

Glu

Phe

Gln

Ala

430

Thr

Cys

Ala

Ser

Pro

510

Phe

Glu

LysS

Asp

Arg

Glu

Leu

Ile

Lys

Asp

Asn

415

Leu

Leu

Ser

Leu

Glu

495

Cys

His

Lys

His

Phe

ASp

Gly

Gly

Cys

Glu

400

Cys

Ala

val

Leu

Ile

430

Arg

Phe

Ala

Glu

560

Ala



565

Ala Phe Leu Lys Lys Cys
580

Thr Glu Asp Gly Pro Lys
595

<210>
<211>
«<212>
<213>

<400>

101
607
PRT

Equus caballus

101

?et Lys Trp

Tyr

His

val

LyS

Glu

Lys

Asp

His

Ala

145

Tyr

Leu

Pro

ser

Arg

Ala

50

Leu

Ser

Leu

Cys

Lys

130

Gln

Leu

Leu

Ala

Arg

Phe

35

Phe

val

Ala

Cys

Cys

115

Asp

Cys

Tyr

Phe

val

Gly

20

Asn

Ser

Asn

Glu

Thr

100

Glu

Asp

Ala

Glu

His

180

Asp

Thr
5
val
Asp
GIn
Glu
Asn
85
val
Lys
His
Ala
val
165

Ala

Lys

Phe

Leu

Leu

TYr

val

70

Cys

Ala

Gln

Pro

Phe

150

Ala

Glu

Leu

01 5Q listing ST25
570

Cys

Leu

val

Arg

Gly

Leu

55

Thr

Asp

Thr

Glu

Asn

135

Gln

Arg

Glu

Ala

ASp

val
600

Ser

Arg

Glu

40

GlIn

Glu

Lys

Leu

Pro

120

Leu

Glu

Arg

Tyr

Cys
200

Ala
585

Ala

Leu

Asp

25

Lys

Gln

Phe

ser

Pro

Asp

His

Lys

Leu

ASp Asn

Lys Cys

Leu Phe
10

Thr His
His Pha
Cys Pro
Ala Lys

75

Leu His
90

Ala Thr
Arg Asn
Lys Leu
Pro Asp
Pro Tyr
170

Ala Asp

Ile Pro

11-FEB-2010

Lys Glu

GIn Ala
605

L.eu Phe

Lys Ser

Lys Gly
45

Phe Glu
60

Lys Cys

Thr Leu

TYr Gly

Glu Cys

125
Lys Pro
140
Lys Phe
Phe Tyr

Phe Thr

Lys Leu
205
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Ala
590

Thr

Ser

Glu

30

Leu

Asp

Ala

Phe

Glu

110

rhe

Glu

Leu

Gly

Glu

190

ASp

575

Cys

Leu

ser

15

Ile

val

His

Ala

Gly

95

Leu

Leu

Pro

Gly

Pro
175

Cys

Ala

Phe

Ala

Ala
Ala
Leu
val
AsSp

80

Asp

Thr
Asp
LysS
160
Glu
Cys

Leu



LyS

Ser

225

Arg

ITle

Leu

Glu

Pro

305

Leu

Glu

Phe

Leu

Ala

385

Thr

Leu

Arg

ITe

Glu
465

Glu

210

Phe

Leu

val

Leu

His

290

Leu

Pro

Ile

Leu

Leu

370

Glu

Pro

Phe

Tyr

Arg

Gln

Ser

Thr

Glu

275

GlIn

Leu

sSer

Cys

Tyr

355

Arg

Ala

Leu

Glu

Thr

435

Arg

Glu

Ile

Asn

Gln

Cys

Asp

Gln

Asp

Lys

340

Glu

Ile

Asp

val

Glu
420
Lys

Thr

Arg

Leu

Phe

245

Leu

Ala

Ser

Lys

Leu

325

His

Tyr

Ala

Pro

Glu

405

val

Lys

Leu

Leu

Leu

Thr

ASp

Ile

Ser

310

Pro

Tyr

Ser

Lys

Pro

390

Glu

Gly

Ala

Gly

Pro
470

01

sSer

215

Glu

Pro

Lys

ASp

ser

295

His

Ala

Lys

Arg

Thr

375

Ala

Pro

Glu

Pro

sQ listing sT25 11-FEB-2010

Ser Ala Lys Glu

Arg

Lys

val

Arg

280

Gly

Cys

Leu

Asp

Arg

360

Tyr

Cys

Lys

Tyr

GlIn

440

val

Ser

Ala

Ala

His

265

Ala

Lys

Ile

Ala

Ala

345

His

Glu

Tyr

ser

Gly

Glu

val

Asp

Lys

Asp

Leu

Ala

Ala

330

LYs

Pro

Ala

Arg

Leu
410

Phe

Ser

Ser

Lys

235

Phe

Glu

Leu

Lys

Glu

315

Asp

Asp

Asp

Thr

Thr

395

val

Gln

Thr

Arg

Arg

220

Ala

Ala

Cys

Ala

Ala

300

val

Phe

val

Tyr

Leu

380

val

Lys

Asn

Pro

Cys
460

Asn His Leu

475
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Leu

Trp

Glu

Cys

LysS

Ala

Phe

Ser

365

Glu

Phe

Lys

Ala

Thr

445

Cys

Ala

Lys

ser

val

His

270

Tyr

Cys

Glu

Glu

Leu

350

val

LyS

AsSp

Asn

Leu

430

Leu

Lys

Leu

Cys

val

Ser

255

Gly

Ile

Asp

AsSp

Asp

Gly

Ser

Cys

GlIn

Cys

415

Ile

val

Leu

Ala

sear
Ala
240
Lys
ASp
Cys
Lys
Asp
3

Lys
Thr
Leu
Cys
Phe
400
Asp
val
Glu

Pro

Leu
480



01 sQ Tisting sT25 11-FEB-2010

Asn Arg Leu Cys val Leu His Glu Lys Thr Prc val Ser Glu Lys 1le
485 490 495

Thr Lys Cys Cys Thr Asp Ser Leu Ala Glu Arg Arg Pro Cys Phe Ser
500 505 510

Ala Leuv Glu Leu Asp Glu Gly Tyr val Pro Lys Glu Phe Lys Ala Glu
515 520 525

Thr Phe Thr phe His Ala Asp Ile Cys Thr Leu Pro Glu Asp Glu Lys
530 535 540

GIn Ile Lys Lys GIn Ser Ala Leu Ala Glu Leu val Lys His Lys Pro
545 550 555 560

Lys Ala Thr Lys Glu GIn Leu Lys Thr val Leu Gly Asn Phe Ser Ala
565 570 575

Phe val Ala Lys Cys Cys Gly Arg Glu Asp Lys Glu Ala Cys Phe Ala
580 585 590

Glu Glu Gly Pro Lys Leu val Ala Ser Ser GIn Leu Ala Leu Ala
595 600 605

<210> 102
<211> 609
<212> PRT
<213> Homo sapiens

<400> 102
Met Lys Trp val Thr Phe Ile Ser Leu Leu Phe Leu Phe Ser igr Ala
1 5 10

Tyr Ser Arg g]y val rPhe Arg Arg ggp Ala His Lys Ser géu val Ala
0

His Arg gge Lys Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu val Leu
40 45

Ile ?Aa Phe Ala GIn Tyr Leu GIn GIn Cys Pro gge Glu Asp His val
55

Lys Leu val Asn Glu val Thr Glu phe Ala Lys Thr Cys val Ala Asp
65 70 75 80

Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp
85 20 95

Lys Leu Cys Thr val Ala Thr Leu Arg Glu Thr Tyr Gly Glu mMet Ala
100 105 110
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AsSp

His

Lys

Glu

Cys

Leu

Ala

225

Ala

Lys

Asp

cys

Lys

Met

Leu

Cys

LyS

val

Tyr

Leu

Gln

Arg

210

Ser

Arg

Leu

Leu

Glu

290

Pro

Met

Asp

Phe

Leu
370

Cys

115

Asp

Met

Leu

Leu

Ala

195

Asp

Leu

Leu

val

Leu

275

Asn

Leu

Pro

val

Leu

355

Leu

Ala

Asp

Cys

Tyr

rhe

180

Ala

Glu

GlIn

ser

Thr

260

Glu

GIn

Leu

Ala

Cys

340

TYr

Arg

Lys

Asn

Thr

Glu

165

Phe

Asp

Gly

Lys

GlIn
245

AsSp

Cys

Asp

Glu

Asp

325

Lys

Glu

Leu

GIn
Pro
Ala
150
Ile
Ala
Lys
Lys
Phe
230
Arg
Leu
Ala
Ser
Lys
310
Leu
Ash

Tyr

Ala

01
Glu

Asn

135

Phe

Ala

Lys

Ala

Ala

215

Gly

Phe

Thr

Asp

Ile
295

- Ser

Pro

Tyr

Ala

Lys
375

sQ listing sT25

Pro Glu Arg Asn

120

Leu

His

Arg

Arg

Ala

200

Ser

Glu

Pro

Lys

Asp

280

Ser

His

Ser

Ala

Arg

Thr

Pro
Asp
Arg
Tyr
185
Cys
ser
Arg
Lys
val
265
Arg
Ser
Cys
Leu
Glu
345

Arg

Tyr

Arg

Asn

His

170

LYS

Leu

Ala

Ala

Ala

250

His

Ala

Lys

Ile

Ala

330

Ala

His

Glu

Leu

Pro

Ala

Leu

Lys

Phe

235

Glu

Thr

Asp

Leu

Ala

315

Ala

Lys

Pro

Thr

11-FEB-2010
Glu Cys Phe

val

140

Glu

Tyr

Ala

Pro

GIn

220

Lys

Phe

Glu

Leu

Lys

300

Glu

AsSp

Asp

Asp

Thr
380
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125

Arg
Thr
Phe

Phe

Arg
Ala
Ala
Cys
Ala
285
Glu
val
Phe
val
TYr
365

Leu

Pro

Phe

Tyr

Thr

190

Leu

Leu

Trp

Glu

Cys

270

Lys

Cys

Glu

val

Phe

350

Ser

Glu

Leu

Glu

Leu

Ala

175

Glu

ASp

Lys

Ala

val

255

His

Tyr

Cys

Asn

Glu

335

Leu

val

Lys

Gln

val

LyS

Pro

cys

Glu

Cys

val

240

Ser

Gly

Ile

Glu

Asp

320

Ser

Gly

val

Cys



385

Phe

Glu

val

Glu

Pro

465

Leu

val

Ser

Glu

Ala

Ala

Leu

Ala

Lys

Leu

Arg

val

450

Glu

Asn

Thr

Ala

Thr

530

Gln

Lys

Phe

Glu

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

<400>

Ala

Pro

Phe

Tyr

435

ser

Ala

Glin

Lys

Leu

515

Phe

Ile

Ala

val

Glu

595

103
600
PRT

Ala
Leu
Glu
420
Thr
Arg
LYS
Leu
Cys
500
Glu
Thr
Lys
Thr
Glu

580

Gly

AsSp

val

405

GIn

Lys

Asn

Arg

Cys

val

Phe

LysS

565

Lys

Lys

Pro

390

Glu

Leu

Lys

Leu

Met

470

val

Thr

Asp

His

Gln

550

Glu

Cys

Lys

Macca mulatta

103

01 sqQ listing ST25

His Glu Cys Tyr Ala

Glu

Gly

val

Leu

Glu

Glu

Ala

535

Thr

GlIn

Cys

Leu

Pro

Glu

Pro

440

Lys

Cys

His

Ser

Thr

520

ASp

Ala

Leu

Lys

val
600

GlIn

TYyr

425

GIn

val

Ala

Glu

Leu

505

Tyr

Ile

Leu

LYyS

Ala

585

Ala

Asn

410

Lys

val

Gly

Glu

LysS

val

val

Cys

val

Ala

570

Asp

Ala

395

Leu

Phe

Ser

Ser

Asp

Thr

Asn

Pro

Thr

Glu

355

val

AsSp

Ser

11-FEB-2010
Lys val Phe

Ile

GIn

Thr

Lys

Tyr

Pro

Arg

Lys

Leu

540

Leu

Met

Lys

Gln
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Lys

Asn

Pro

445

Cys

Leu

val

Arg

Glu

525

Ser

val

Asp

Glu

Ala
605

Gln

Ala

430

Thr

Cys

Ser

sSer

Pro

510

Phe

Glu

Lys

Asp

Thr

590

Ala

Asp

Asn

415

Leu

Leu

Lys

val

Asp

cys

Asn

Lys

His

Phe

575

Ccys

Leu

Glu

400

Cys

Leu

val

His

val

480

Arg

Phe

Ala

Glu

Phe

Gly



01 sq Tlisting ST25 11-FEB-2010
&eu Leu Phe Leu Ehe ser Ser Ala Tyr igr Arg Gly val phe Arg Arg
15

Asp Thr His Lys Ser Glu val Ala His Arg Phe Lys Asp Leu Gly Glu
20 25 30

Glu His Phe Lys Gly Leu Val Leu val Ala Phe Ser GIn Tyr Leu Gln
35 40 45

GIn Cys Pro Phe Glu Glu His val Lys Leu val Asn Glu val Thr Glu
50 55 60

Phe Ala Lys Thr Cys val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys
65 70 75 80

Ser Leu His Thr Egu Phe Gly Asp Lys bgu Cys Thr val Ala ;gr Leu

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys GIn Glu Pro
100 105 110

Glu Arg Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Ash Leu
115 120 125

Pro Pro Leu val Arg Pro Glu val Asp val Met Cys Thr Ala Phe His
130 135 140

Asp Asn Glu Ala Thr Phe Leu Lys Lys Tyr Leu Tyr Glu val Ala Arg
145 150 155 160

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Ala Arg
165 170 175

Tyr Lys Ala Ala Phe Ala Glu Cys Cys GIn Ala Ala Asp Lys Ala Ala
180 185 190

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser
195 200 205

Ser Ala Lys GIn Arg Leu Lys Cys Ala Ser Leu GIn Lys Phe Gly Asp
210 215 220

Arg Ala Phe Lys Ala Trp ala val Ala Arg Leu Ser Gln Lys Phe Pro
225 230 235 240

Lys Ala Glu Phe Ala Glu val Ser Lys Leu val Thr Asp Leu Thr Lys
245 250 255

val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp
260 265 270
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Arg

ser

Cys

305

Leu

Glu

Arg

Tyr

385

Gin

Tyr

Gin

val

Ala

465

Glu

Leu

TYr

Met

Ala

Lys

290

Leu

Ala

Ala

His

Glu

370

TYyr

Asn

Lys

val

Lys

val

val

Cys
530

Asp

Leu

Ala

Ala

Lys

Pro

355

Ala

Ala

Leu

Phe

ser

435

Ala

Asp

Thr

Asn

Pro

515

Thr

Leu

Lys

Glu

Asp

340

Asp

Thr

Lys

val

GIn

420

Thr

Lys

TYr

Pro

Arg

500

Lys

Leu

Ala
Glu
val
355
val
Tyr
Leu
val
LyS
AsSNn
Pro
Cys
Leu
val
485
Arg

Ala

ser

Lys

Cys

Glu

310

val

Phe

ser

Glu

Phe

390

Gln

Ala

Thr

Cys

ser

470

Ser

Pro

Phe

Glu

Tyr

Cys

295

Asn

Glu

Leu

val

375

Asp

Asn

Leu

Leu

Lys

455

val

Glu

Cys

Asn

Lys
535

01 sq 1istin?
u

Met Cys G

280

Asp

Asp

Ser

Gly

Met
360

Cys

Glu

Cys

Leu

val

440

Leu

val

Lys

Phe

Ala

520

Glu

Lys

Glu

Lys

Met

345

Leu

Cys

Phe

Glu

val

425

Glu

Pro

Leu

val

ser

505

Glu

Lys

Pro

Met

330

Phe

Leu

Ala

Gln

Leu

410

Arg

val

Glu

AsSn

Thr

490

Ala

Thr

GlIn

ST25 11-FEB-2010
GIln Asp ser

Asn

Leu

Pro

315

val

Leu

Leu

Ala

Pro

395

Phe

Tyr

Ser

Ala

Arg

LYyS

Leu

Phe

val

Leu
300
Ala
Cys
Tyr
Arg
Ala
380
Leu
Glu
Thr
Arg
Lys
460
Leu
Cys

Glu

Thr

Lys
540

Page 179

285

Glu

Asp

Lys

Glu

Leu
365

Asp

val

Gln

Lys

Asn

445

Arg

cys

Cys

Leu

Phe

525

LyS

Lys

Leu

Asn

Tyr

Ala

Pro

Glu

Leu

Lys

Leu

Met

val

Thr

Asp

His

Gin

Ile

sSer

Pro

TYr

Ala

Lys

His

Glu

Gly

Pro

Leu

Giu

495

Glu

Ala

Thr

Ser

His

Ser

320

Ala

Arg

Ala

Glu

Pro

400

Glu

Pro

Lys

Cys

His

480

Ser

Ala

Asp

Ala



Leu val Glu Leu val
545

Lys Gly val Met Asp
565

Ala Asp Asp Lys Glu
580

Ala Ala Ser Gln Ala

<210> 104

<211> 608
<212> PRT
<213> Mus musculus

<400> 104
TEt Lys Trp val Ehr

Phe Ser Arg Gly val
20

His Arg ;gr Asn Asp

Ile Ala phe Ser Gin
50

Lys Leu val Gln Glu

Glu ser Ala Ala Asn
85

Lys Leu Cys Ala Ile
100

Asp Cys Cys Thr Lys
115

His Lys Asp Asp Asn

Glu Ala Met Cys Thr
145

His Tyr Leu His Glu
165

Glu Leu Leu Tyr Tyr

Lys

350

Asn

Ala

Ala

Phe

Phe

Leu

TYr

val

70

cys

Pro

Gln

Pro

ser

150

val

Ala

01
His

Phe

Cys

Leu

Leu

Arg

Gly

Leu

55

Thr

Asp

Asn

Glu

Ser

135

Phe

Ala

Glu

SQ listing ST25
Lys Pro Lys Ala

555

Ala Ala Phe val

570

Phe Ala Glu Glu

Ala
600

Leu

Arg

Glu

40

Gin

Asp

Lys

Leu

Pro

120

Leu

Lys

Arg

GIn

585

Leu

Glu

25

Gln

Lys

Phe

Ser

Pro

Glu

Arg

TYr

Leu

10

Ala

His

Cys

Ala

Leu

90

Glu

Arg

Pro

Asn

His
170

Phe

His

Phe

Ser

Lys

His

Asn

Asn

Phe

Pro

155

Pro

11-FEB-2010
Thr Lys Glu Gln

Glu Lys Cys. Cys
575

Gly Pro Lys Phe
590

val ser Gly Ser
15

Lys Ser Glu Ile
30

Lys Gly Leu val
45

Tyr Asp Glu His
60

Thr Cys val Ala

Thr Leu Phe Gly
95

Tyr Gly Glu Leu
110

Glu Cys phe Leu

Glu Arg Pro Glu
140

Thr Thr pPhe Met

Tyr Phe Tyr Ala
175

Ash Glu Ile Leu Thr GIn
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Leu
560

Lys

val

Ala

Ala

Leu

Ala

Asp

80

Asp

Ala

GlIn

Ala

Gly

160

Pro

Cys



Cys

val

Ser

225

Ala

Lys

Asp

Cys

305

Thr

Gln

Thr

Leu

Asp

val

Glu

Ala

Lys

210

Ser

Arg

Leu

Leu

Glu

290

Pro

Met

Glu

Phe

Leu

370

Ala

Gin

Leu

Arg

Ala

Glu

195

Glu

Met

Leu

Ala

Leu

275

Asn

Leu

Pro

val

Leu

355

Leu

Glu

Pro

Tyr

Tyr

Ala

180

Ala

Lys

Gln

ser

Thr

260

Glu

GIn

Leu

Ala

Cys

340

Tyr

Arg

Ala

Leu

Glu

420

Thr

Arg

Asp

Ala

Lys

GlIn

245

ASp

Cys

Ala

Lys

AsSp

325

Lys

Glu

Leu

AsSn

val

405

Lys

GIn

Asn

Lys

Leu

Phe

230

Thr

Leu

Ala

Thr

Lys

Leu

Asn

Tyr

Ala

Pro

390

Glu

Leu

Lys

Leu

o1

Glu

val

215

Gly

Phe

Thr

Asp

Ile

295

Ala

Pro

Tyr

ser

Lys

375

Pro

Glu

Gly

Ala

Gly

sQ listing sT25

Ser

200

Ser

Glu

Pro

LYys

ASp

280

sSer

His

Ala

Ala

Arg

Lys

Ala

Pro

Glu

Pro

440

Arg

185

Cys
ser
Arg
Asn
val
265
Arg
ser
Cys
Ile
Glu
345
Arg
Tyr
Cys
Lys
Tyr
425
Gln

val

Leu

val

Ala

Ala

250

Asn

Ala

Lys

Leu

Ala

330

Ala

His

Glu

Tyr

Asn

410

Gly

val

Thr

Arg

Phe

235

Asp

Lys

Glu

Leu

ser

315

Ala

Lys

Pro

Ala

Gly

Leu

Phe

Ser

11-FEB-2010

PTo

Gln

220

Lys

Phe

Glu

Leu

Gln

300

GTu

Asp

Asp

Asp

Thr

380

Thr

val

Glin

Thr

Gly Thr Lys
Page 181

Lys

205

Arg

Ala

Ala

Cys

Ala

285

Thr

val

Phe

val

Leu

val

Lys

Asn

Pro
445

Cys

190

Leu

Met

Trp

Glu

Cys

270

LYysS

Cys

Glu

val

Phe

350

Ser

Glu

Leu

Thr

Ala

430

Thr

Cys

ASp

Lys

Ala

Ile

255

His

Tyr

Cys

His

Glu

335

Leu

val

Lys

Ala

AsSn

415

Ile

Leu

Thr

Gly

Cys

val

240

Thr

Gly

Met

Asp

320

Asp

Gly

Ser

Cys

Glu

400

Cys

Leu

val

Leu



450

Pro Glu
465

Leu Asn

val Thr

Ser Ala

Giu Thr
530

Lys Gln
545

Pro Lys

GIn Phe

Ser Thr

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

<400>

Asp

Arg

Lys

Leu

515

Phe

Ile

Ala

Leu

Glu

595

105
607
PRT

Gln

val

Cys

500

Thr

Thr

Lys

Thr

Asp

580

Gly

Arg

Cys

485

Cys

val

Phe

Lys

Ala

565

Thr

Pro

sus scrofa

105

Met Lys Trp val
1

Tyr ser
His Arg
ITe Ala

50

Lys Leu

Glu ser

Arg

Phe

35

Phe

val

Ala

Gly
20

Lys
ser

Arg

Glu

Thr

val

Asp

GIn

Glu

Asn
85

Leu

470

Leu

Ser

Asp

His

Gln

550

Glu

Ccys

Asn

Phe

Phe

Leu

His

val

70

Cys

0l

455

Pro

Leu

Gly

Glu

ser

335

Thr

GlIn

Cys

Leu

ITe

Arg

Gly

Leu

55

Thr

Asp

sQ listing ST25 11-FEB-2010

Cys val Glu Asp

His

Ser

Thr

520

Asp

Ala

Leu

Lys

val
600

Ser

Arg

Glu

40

GlIn

Glu

Lys

Glu

Leu

505

Tyr

Ile

Leu

Lys

Ala

585

Thr

Leu

Asp

25

GIn

GIn

Phe

Ser

Lys

490

val

val

Cys

Ala

Thr

570

Ala

Arg

Leu

10

Thr

Tyr

Cys

Ala

475

Thr

Glu

Pro

Thr

Glu

555

val

Asp

Cys

Phe

Tyr

Phe

Pro

Lys
75

460

Tyr Leu Ser

Pro

Arg

Lys

Leu

540

Leu

Met

Lys

Lys

Leu

Lys

Lys

Tyr

60

Thr

Ile His Thr

Page 182

val

Arg

Glu

525

Pro

val

Asp

Asp

605

Phe

Ser

Gly

45

Glu

Cys

Leu

ser

Pro

510

Phe

Glu

Lys

Asp

Thr

590

Ala

Ser

Glu

30

Leu

Glu

val

Phe

Ala

Glu

495

Cys

Lys

Lys

His

Phe

575

Cys

Leu

Ser

15

Ile

val

His

Ala

Gly
95

Ile

480

His

Phe

Ala

Glu

Lys

Ala

Phe

Ala

Ala

Ala

Leu

val

Asp

80

Asp



Lys

Asp

His

Ala

145

Tyr

Leu

Gln

Arg

Ser

225

Arg

Ile

Leu

Glu

Pro

305

Leu

Glu

Phe

Leu

cys

Lys

Leu

Leu

Leu

Ala

Glu

210

Ile

Leu

val

Leu

Asn

290

Leu

Pro

val

Leu

Cys

Cys

Asn

Cys

Tyr

Tyr Ty

Ala

195

Lys

Gin

ser

Thr

Glu

275

GIn

Leu

Ala

Cys

Tyr
355

Ala

100

Glu

Asp

Ala

Glu

130

Asp

val

Lys

GIn

Asp

Glu

ASp

Lys

340

Glu

Ile

Lys

Asn

Asp

Ile

165

Ala

Lys

Leu

Phe

Leu

Ala

Thr

Lys

Leu

325

Asn

Tyr

Pro

Glu

Pro

Phe

150

Ala

Ile

Ala

Thr

Gly

Phe

Ala

Asp

Ile

ser

310

Asn

TYr

Ser

01

Ser

Glu

Asp

GIn

Arg

Ile

Ala

ser

215

Glu

Pro

Lys

ASp

ser

295

His

Pro

Lys

Arg

S$Q l1isting sT25 11-FEB-2010

Leu Arg Glu His
10

Pro
120
Ile
Glu
Arg
Tyr
Cys
200
Ala
Arg
Lys
val
Ar

28

Thr
Cys

Leu

Glu

Glu

Pro

Asp

His

Lys

185

Leu

Ala

Ala

Ala

His

265

Ala

Lys

Ile

Glu

Ala

345

His

Arg

LysS

Glu

Pro

170

Asp

Leu

LyS

Phe

Lys

Asp

Leu

Ala

His

330

Lys

Asn

Leu

Gln

155

Tyr

val

Pro

Gln

Lys

235

Phe

Glu

Leu

Lys

Glu

315

Asp

His

Tyr Gly Asp
110

Glu

Lys

140

Lys

Phe

Phe

Lys

Arg

Ala

Thr

Cys

Ala

Glu

300

Ala

Phe

val

Pro Asp Tyr

Page 183

Cys

125

Pro

Phe

Tyr

ser

Ile

205

Leu

Trp

Glu

Cys

Lys

Cys

Lys

val

Phe

ser
365

Phe

Asp

Trp

Ala

Glu

190

Glu

Lys

Ser

Ile

His

270

Tyr

Cys

Arg

Glu

Leu

350

val

Leu

Leu

Pro

Gly

Pro

175

Cys

His

Cys

Leu

ser

255

Gly

Ile

Asp

ASp

Asp

335

Gly

Ser

Ala

GIn

val

Cys

Leu

Ala

Ala

240

Lys

Asp

cys

Lys

Glu

320

Lys

Thr

Leu



01 sQ Tisting ST25 11-FEB-2010

Leu Leu Arg Ile Ala Lys Ile Tyr Gtu Ala Thr Leu Glu Asp Cys Cys
370 375 380

Ala Lys Glu Asp Pro Pro Ala Cys Tyr Ala Thr val Phe Asp Lys Phe
385 390 395 400

GIn Pro Leu val Asp Glu Pro Lys Asn Leu Ile Lys GIn Asn Cys Glu
405 410 415

Leu Phe Glu Lys Leu Gly Glu Tyr Gly Phe Gln Asn Ala Leu Ile val
420 425 430

Arg Tyr Thr Lys Lys val Pro GIn val Ser Thr pro Thr Leu val Glu
435 440 445

val Ala Arg Lys teu Gly Leu val Gly Ser Arg Cys Cys Lys Arg Pro
450 455 460

Glu Glu Glu Arg Leu Ser Cys Ala Glu Asp Tyr Leu Ser Leu val Leu
465 470 475 480

Asn Arg Leu Cys val Leu His Glu Lys Thr Pro val Ser Giu Lys val
485 490 495

Thr Lys Cys Cys Thr Glu Ser Leu val Asn Arg Arg Pro Cys Phe Ser
500 505 510

Ala Leu Thr Pro Asp Glu Thr Tyr Lys Pro Lys Glu Phe val Glu Gly
515 520 525

Thr Phe Thr Phe His Ala Asp Leu Cys Thr Leu Pro Glu Asp Glu Lys
530 535 540

Gln Ile Lys Lys GIn Thr Ala Leu val Glu Leu Leu Lys His Lys Pro
545 550 555 560

His Ala Thr Glu Glu GIn Leu Arg Thr val Leu Gly Asn Phe Ala Ala
565 570 575

Phe val GIn Lys Cys Cys Ala Ala Pro Asp His Glu Ala Cys Phe Ala
580 585 590

val Glu Gly Pro Lys Phe val Ile Glu Ile Arg Gly Ile Leu Ala
595 600 605

<210> 106
<211> 608
<212> PRT
<213> oOryctolagus cuniculus

<400> 106
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01 sqQ Tlisting ST25 11-FEB-2010
Met Lys Trp val Thr Phe Ile Ser Leu Leu Phe Leu Phe Ser Ser Ala
1 5 10 15

Tyr Ser Arg gAy val Phe Arg Arg g;u Ala His Lys Ser gau Ile Ala

His Arg Phe Asn Asp val Gly Glu Glu His Phe Ile Gly Leu val Leu
35 40 45

Ile Egr Phe Ser Gln Tyr ggu Gln Lys Cys Pro Tyr Glu Glu His Ala
60

Lys Leu val Lys Glu val Thr Asp Leu Ala Lys Ala Cys val Ala Asp
65 70 75 80

Glu Ser Ala Ala Asn Cys Asp Lys Ser Leu His Asp Ile Phe Gly Asp
85 20 95

Lys Ile Cys Ala Leu Pro Ser Leu Arg Asp Thr Tyr Gly Asp val Ala
100 105 110

Asp Cys Cys Glu Lys Lys Glu Pro Glu Arg Asn Glu Cys Phe Leu His
115 120 125

His LyS AsSp Asp Lys Pro Asp Leu Pro Pro Phe Ala Arg Pro Glu Ala
130 135 140

Asp val Leu Cys Lys Ala Phe His Asp Asp GIu Lys Ala Phe Phe Gly
145 150 155 160

His Tyr Leu Tyr Glu val Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro
165 170 175

Glu Leu Leu Tyr Ala GIn Lys Tyr Lys Ala Ile Leu Thr Glu Cys

Tyr
180 185 190

Cys Glu Ala Ala Asp Lys Gly Ala Cys Leu Thr Pro Lys Leu Asp Ala
195 200 205

Leu Glu Gly Lys Ser Leu Ile Ser Ala Ala GIn Glu Arg Leu Arg Cys
210 215 220

Ala ser Ile GIn Lys Phe Gly Asp Arg Ala Tyr Lys Ala Trp Ala Leu
225 230 235 240

val Arg Leu Ser Gln Arg Phe Pro Lys Ala Asp Phe Thr Asp ITe Ser
245 250 255

Lys Ile val Thr Asp Leu Thr Lys val His Lys Glu Cys Cys His Gly
260 265 270
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Asp

cys

Lys

305

Glu

Lys

Lys

Leu

Cys

385

Phe

Glu

val

Glu

Pro

465

Leu

val

ser

Glu

Leu

Glu

290

Pro

Thr

Asp

Phe

Leu

370

Ala

GIn

Leu

Arg

Ile

450

Glu

Asn

Thr

Ala

Thr
530

Leu
275
His
Ile
Pro
val
Leu
355
Leu
Thr
Pro
Tyr
TY

435
Ser
Ala
Arg
Lys
Leu

515

Phe

Glu

Gln

Leu

Ala

Cys

340

Arg

Asp

Leu

Glu

420

Thr

Arg

Glu

Leu

Gly

Thr

Cys

Glu

Glu

Gly

Lys

Glu

Leu

Asp

val

405

Gln

Lys

Ser

Arg

Cys

Cys

Pro

Phe

Ala

Thr

Lys

Leu

Asn

Tyr

Gly

Pro

390

Asp

Leu

Lys

Leu

Leu

470

val

Ser

ASp

His

01 sQ Tisting ST25

Asp

Ile

295

Ala

Pro

Tyr

Ser

LysS

375

His

Glu

Gly

val

Leu

Glu

Glu

Ala
535

Asp Arg Ala Asp

280

Ser

His

Ala

Glu

Arg

Ala

Ala

Pro

Asp

Pro

440

Lys

Cys

His

Ser

Thr

520

Asp

Ser

Cys

val

Glu

345

Arg

TYr

Cys

Lys

TYyr

425

Gln

val

val

Glu

Leu

505

Tyr

Ile

His

Ile

Ala

330

Ala

His

Glu

Tyr

Asn

410

Ash

val

Gly

Glu

Lys

val

val

Cys

Leu

Tyr

315

Glu

Lys

Pro

Ala

Ala

395

Leu

Phe

Ser

Ser

Asp

Thr

Asp

Pro

Thr

11-FEB-2010

Leu Ala Lys Tyr Met
285

Lys

300

Gly

Glu

Asp

ASp

Thr

380

Lys

val

GIn

Thr

Lys

Tyr

Pro

Arg

Lys

Leu
540
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Glu

Leu

Phe

Leu

Tyr

365

Leu

val

Lys

Asnh

Pro

445

Cys

Leu

val

Arg

Glu

525

Pro

Cys

His

val

Phe

350

Ser

LYyS

lLeu

Gln

Ala

430

Thr

cys

ser

ser

Pro

510

Phe

Glu

Cys

Asn

Glu

335

Leu

val

Lys

Asp

Asn

415

Leu

Leu

Lys

val

Glu
495
cys

Asn

Thr

Asp

ASp

Gly

val

Cys

Glu

400

Cys

Leu

val

His

val
480

LysS

Phe

Ala

Glu



01 sQ Tisting ST25 11-FEB-2010
Arg Lys Ile Lys Lys GIn Thr Ala Leu val Glu Leu val Lys His Lys
545 550 555 560

Pro His Ala Thr Asn Asp GIn Leu Lys Thr val val Gly Glu Phe Thr
565 570 575

Ala Leu Leu Asp Lys Cys Cys Ser Ala Glu Asp Lys Glu Ala Cys Phe
580 585 590

Ala val Glu Gly Pro Lys Leu val Glu Ser Ser Lys Ala Thr Leu Gly
585 600 605

<210> 107
<211> 608
<212> PRT
<213> Rattus norvegicus

<400> 107

Met Lys Trp val Thr Phe Leu Leu Leu Leu Phe Ile Ser Gly Ser Ala
1 5 10 15

Phe Ser Arg Gly val Phe Arg Arg Glu Ala His Lys Ser Glu Ile Ala
20 25 30

His Arg Phe Lys Asp Leu Gly Glu GIn His Phe Lys Gly Leu val Leu
35 40 45

I1e Ala Phe Ser Gln Tyr Leu GIn Lys Cys Pro Tyr Glu Glu His Ile
50 55 60

Lys Leu val Gln Glu val Thr Asp Phe Ala Lys Thr Cys val Ala Asp
65 70 75 80

Glu Asn Ala Glu Asn Cys Asp Lys Ser Ile His Thr Leu Phe Gly Asp
85 80 95

Lys Leu Cys Ala Ile Pro Lys Leu Arg Asp Asn Tyr Gly Glu Leu Ala
100 105 110

Asp Cys Cys Ala Lys Gln Glu Pro Glu Arg Asn Glu Cys Phe Leu Gln
115 120 125

His LYS Asp Asp Asn Pro Asn Leu Pro Pro Phe GIn Arg Pro Glu Ala
130 135 140

Glu Ala Met Cys Thr Ser Phe GlIn Glu Asn Pro Thr Ser Phe Leu Gly
145 150 155 160

His Tyr Leu His Glu val Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro
165 170 175
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01 sQ listing ST25 11-FEB-2010
Tyr Ala Glu Lys Tyr Asn Glu val Leu Thr GlIn Cys

Glu Leu Leu Tyr
180 185 130

Cys Thr Glu Ser Asp Lys Ala Ala Cys Leu Thr Pro. Lys Leu Asp Ala
195 200 205

val Lys Glu Lys Ala Leu val Ala Ala val Arg Gln Arg Met Lys Cys
210 215 220

Sser Ser Met GIn Arg Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala val
225 230 235 240

Ala Arg Met Ser GIn Arg Phe Pro Asn Ala Glu Phe Ala Glu Ile Thr
245 250 255

Lys Leu Ala Thr Asp val Thr Lys Ile Asn Lys Glu Cys

Cys His Gly
260 265 270

Asp Leu Leu Glu Cys Ala Asp Asp Arg Ala Glu Leu Ala Lys Tyr Met
275 280 285

Cys Glu Asn GIn Ala Thr Ile Ser Ser Lys Leu GIn Ala Cys Cys ASp
290 295 300

Lys Pro val Leu GIn Lys Ser Gln Cys Leu Ala Glu Ile Glu His Asp
305 310 315 320

Asn Ile Pro Ala Asp Leu Pro Ser Ile Ala Ala Asp Phe val Glu Asp
325 330 335

Lys Glu val Cys Lys Asn Tyr Ala Glu Ala Lys Asp val Phe Leu Gly
340 345 350

Thr Phe Leu Tyr Glu Tyr Ser Arg Arg His Pro Asp Tyr Ser Vval Ser
355 360 365

Leu Leu Leu Arg Leu Ala Lys Lys Tyr Glu Ala Thr Leu Glu Lys Cys
370 375 380

Cys Ala Glu Gly Asp Pro Pro Ala Cys Tyr Gly Thr val Leu Ala Glu
385 390 395 400

Phe GIn Pro Leu val Glu Glu Pro Lys Asn Leu val Lys Thr Asn Cys
405 410 415

Glu Leu Tyr Glu Lys Leu Gly Glu Tyr Gly Phe Gln Asn Ala val Leu
420 425 430

val Arg Tyr Thr GIn Lys Ala Pro GIn val Ser Thr Pro Thr Leu val
435 440 445
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01 sqQ 115tin% ST25 11-FEB-2010
Glu Ala Ala Arg Asn Leu Gly Arg val Gly Thr Lys Cys Cys Thr Leu
450 455 460

Pro Glu Ala Gln Arg Leu Pro Cys val Glu Asp Tyr Leu Ser Ala Ile
465 470 475 480

Leu Asn Arg Leu Cys val Leu His Glu Lys Thr Pro val ser Glu Lys
485 490 495

val Thr Lys Cys Cys Ser Gly Ser Leu val Glu Arg Arg Pro Cys Phe
500 505 510

ser Ala Leu Thr val Asp Glu Thr Tyr val Pro Lys Glu Phe Lys Ala
515 520 525

Glu Thr Phe Thr Phe His Ser Asp Ile Cys Thr Leu Pro Asp Lys Glu
530 535 540

Lys GIn Ile Lys Lys Gln Thr Ala Leu Ala Glu Leu val Lys His Lys
545 550 555 560

Pro Lys Ala Thr Glu Asp GIn Leu Lys Thr val Met Gly Asp Phe Ala
565 570 575

GIn Phe val Asp Lys Cys Cys Lys Ala Ala Asp Lys Asp Asn Cys Phe
580 585 590

Ala Thr Glu Gly Pro Asn Leu val Ala Arg Ser Lys Glu Ala Leu Ala
595 600 605

<210> 108
<211> 607
<212> PRT
<213> Ovis aries

<400> 108
Met Lys Trp val Thr Phe Ile Ser Leu Leu Leu Leu Phe Ser Ser Ala
1 5 10 15

Tyr Ser Arg Gly val Phe Arg Arg Asp Thr His Lys Ser Glu Ile Ala
20 25 30

His Arg Phe Asn Asp Leu Gly Glu Glu Asn Phe GIn Gly Leu val Leu
35 40 45

Ile Ala Phe Ser GIn Tyr Leu GIn GIn Cys Pro Phe Asp Glu His val
50 55 60

Lys Leu val Lys Glu Leu Thr Glu Phe Ala Lys Thr Cys val Ala Asp
65 70 75 80

Glu Ser His Ala Gly Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp
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Glu

Asp

His

Thr

145

Tyr

Leu

GIn

Arg

Ser

225

Arg

Ile

Leu

Asp

Pro

305

val

Glu

Phe

Leu

Cys

LysS

Leu

Leu

Leu

Ala

Glu

210

Ile

Leu

val

Leu

His

290

val

Pro

val

Leu

Cys

Cys

AsSp

Cys

TYyr

Tyr

Glu

195

Lys

Gln

Ser

Thr

Glu

275

Gln

Leu

Glu

Cys

Tyr

Asp

Ala

Glu

Tyr

180

Asp

val

Lys

GIn

ASp

260

Cys

Asp

Glu

Asn

340

Glu

85

val

Lys

Ser

Glu

val

165

Ala

Lys

Leu

Phe

Lys

245

Leu

Ala

Ala

Lys

Leu

325

Asnh

Tyr

Ala

Gln

Pro

Phe

150

Ala

Asn

Gly

Ala

Gly

Phe

Thr

Asp

Leu

Ser

310

Pro

Tyr

Ser

01

Thr

Glu

Asp

Lys

Arg

Lys

Ala

Ser

215

Glu

Pro

Lys

Asp

Ser

295

His

Pro

Gln

Arg

SQ listing ST25
90

Leu Arg Glu Thr

Pro

120

Leu

Ala

Arg

TYF

Cys

200

Ser

Arg

Lys

val

Arg

sSer

Cys

Leu

Glu

Arg

105

Glu

Pro

Asp

His

Asn

185

Leu

Ala

Ala

Ala

His

265

Ala

Lys

Ile

Thr

Ala

345

His

Arg

Lys

Glu

Pro

170

Gly

Leu

Arg

Leu

Asp

Lys

Asp

Leu

Ala

Ala

330

Lys

Asn

Leu

Lys

155

Tyr

val

Pro

Gln

235

Phe

Glu

Leu

Lys

Glu

315

Asp

Asp

11-rFEB-2010

Tyr Gly AsSp Met
110

Glu

Lys

140

Lys

Phe

Phe

Lys

Arg

Ala

Thr

Cys

Ala

Glu

300

val

Phe

val

Pro Glu Tyr
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Cys

125

Pro

Phe

Tyr

Gln

Ile

205

Leu

Trp

ASp

Cys

Lys

285

Cys

Asp

Ala

Phe

Ala

Phe

Glu

Trp

Ala

Glu

190

Asp

Arg

Ser

val

His

270

Tyr

Cys

Lys

Glu

Leu

350

val

Leu

Pro

Gly

Pro

175

Cys

Ala

Cys

val

Thr

255

Gly

Ile

Asp

Asp

Asp

335

Gly

Ser

Ala

AsSn

Asp

Lys

160

Glu

Cys

Met

Ala

Ala

240

Lys

Asp

Cys

LysS

Ala

320

Lys

ser

val



Leu

Ala

385

Lys

Leu

Arg

Ile

Glu

465

Asn

Thr

Asp

Phe

Gln

545

LyS

Phe

Leu

Leu

370

Lys

His

Phe

Tyr

Ser

450

Ser

Arg

Lys

Leu

Phe

530

Ile

Ala

val

Glu

355

Arg

Glu

Leu

Glu

Thr

435

Arg

Glu

Leu

Cys

Thr

515

Thr

Lys

Thr

Asp

Leu

Asp

val

Lys

Arg

ser

Arg

cys

cys

500

Leu

Phe

Lys

Asp

LyS

580

Pro

Ala

Pro

Lys

Leu

Met

val

485

Thr

Asp

His

GIn

Glu

565

Cys

Lys

Lys

His

390

Glu

Gly

Ala

Gly

Pro

470

Leu

Glu

Glu

Ala

Thr

550

Gln

Cys

Leu

01

Glu

375

Ala

Pro

Glu

Pro

His

ser

Thr

Asp

Ala

Leu

Ala

val

sQ listing $T25
360

Tyr

cys

GIn

Tyr

Gln

440

val

Thr

Glu

Leu

TYyr

Ile

Leu

Lys

Ala

Ala
600

Glu

Tyr

Asn

Gly

Glu

Lys

val

505

val

Cys

val

Thr

Asp

585

ser

Ala

Ala

Leu

410

Phe

Ser

Thr

Asp

Thr

490

Asn

Pro

Thr

Glu

val

570

Asp

Thr

Thr

Thr

395

Ile

GlIn

Thr

LyS

Tyr

475

Pro

Arg

Lys

Leu

Leu

555

Met

Lys

Gln

11-FEB-2010

365

Leu Glu Asp

380

val

Lys

ASNn

Pro

Cys

Leu

val

Arg

Pro

Pro

540

Leu

Glu

Glu

Ala
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Phe

Lys

Ala

Thr

445

Cys

Ser

ser

Pro

Phe

525

Asp

Lys

Asn

Gly

Ala
605

Asp

Asn

Leu

430

Leu

Ala

Leu

Glu

510

Asp

Thr

His

Phe

Cys

590

Leu

Cys

Lys

Cys

415

Ile

val

Lys

Ile

Lys

Phe

Glu

Glu

Lys

val

375

Phe

Ala

Cys

Leu

400

Glu

val

Glu

Pro

Leu

480

val

Ser

Lys

Lys

Pro

560

Ala

val



