WO 2009/065007 PCT/US2008/083589

1/2

Chemistry of PEGylation Reaction

Q N 0
"‘"EG“N;j mPEG-MAL mPEo—Nf;I]+ HS—-R-—meEG—N;>—S_R
0 0 0

mPES!;wpéé kD Chemistry of PEGylation reaction

FIG. 1

1.8
1.6 —
14 —
12 —
: 4
E 1 _
=~ 08 ||
0.6 —
0.4 —
0.2 —
0 [ L .
=
[
-+
=

IL-4DM 30Linear
0—4DM 40Branch

FIG. 2

SUBSTITUTE SHEET (RULE 26)



WO 2009/065007 PCT/UGS2008/083589

2 / 2
5500001 v IL~40M
450000 uw I —4TM 40Branch
¢ [L-4DM 40Branch

= 350000
24

250000+

1500001

50000

(LU e L e i ey e
0.001 001 01 1 10 100 1000 10000

Concentration (nM)
95% confidence intervals

| EC50

IL-4DM 0.1116 to 0.1605
IL-4TM 40Branch | 0.1209 to 0.1638
IL-4DM 40Branch | 1.132 to 1.740

FIG. 3

SUBSTITUTE SHEET (RULE 26)



SEQUERCE LISTING

<110> AEROVANCE, INC.
BOISVERT, David
BURMEISTER-GETZ, Elise
DELARIA, Kathy
LONGPHRE, Malinda
TOMKINSON, Adrian
WONG, Teresa Mo-Fun
<120> MODIFIED IL-4 MUTEIN RECEPTOR ANTAGONISTS
<130> AEROCILZ210-4WO
<140 PCP/US2008/083589
<l4i> 2008-11-14
<150> US 11/940,217
<151> 2007-11-14
<160> 37
<170> Patentin version 3.4
<23i0> 1
<211> 398
<212> DNA
<213> Artificial seguence
<220>»
<223> Modified human sequence
<400> 1
atgcacaagt gegatatcac cttacaggag atcatcaaaa ctttgaacag
cagaagactc tgtgecaccga gttgaccgta acagacatcot ttgotgecte
actgagaagy aaaccttotyg cagggetgeg actgtgctoe ggeagttcta
gagaaggaca ctcecgetgecot gggtgogact geacageagt tocacaggea
atccgattoe tgaaacgget cgacaggaac ctetgggygcoe tggegggeott
cctgtgaagy aagccaacca gagtacgbtyg gaaaacttct tggaaagget
atggacgaga aagactcaaa gtgttcgage taataa
<210> 2
<211> 396
<212> DNA
<213> Artificial seguence
<220
<223> Modified human sequence
<400> 2

atgracaagt gegatatcac cttacaggag atcatcaaaa ctttgaacag cctcacagag

cctcacagay
caagaacaca
cagccaccat
caagcagetg
gaattcetgt

aaagacgate

cagaagacte tgtgcaccga gttgtgegta acagacatct tigetgeoete caagaacaca

60

1290

180

240

300

380

396

60

120



A

actgagaagg
gagaaggaca
atcegattce
cectgtgaagy
atggacgaga
«230> 3

<211l> 396
<212>

<213>

<220
«223>

<400> 3
atgcacaagt

cagaagacte
actgagaagg
gagaaggaca
ateccgattoc
cetgtgaagyg
atggacgaga
<210> 4

<211> 396
<212> DNA

«213>

<220>
<223>

<4(0> 4
atgeacaagt

cagaagactoc
actgagaagy
gagaaggaca
atcogattoc
cctgtgaagg
atggacgaga

«210> 5
<211> 39¢

DNA
Artificial seguence

aaaccttctg
ctogetgect
tgaaacyggcek
aagecaacoa

aagactcaaa

gegatateac
tgtgeaccga
aaaccettetg
ctegetgoct
tgaaacggct
aagccaacca

aagactcaaa

gcgatatcac
tgtgeaccga
aaaccttety
ctegetgaot
tgaaacygygct
aagccaaccoa

aagactcaaa

cagggctgeg
gggtgegact
cgacaggaac
gagtacgttg

gtgticgage

Modified human seguence

cttacaggag
gttgaccgta
cagggoetgey
gggtgcgact
cgacaggaac
gagtacgtty

gtgttcgage

Artificial sequence

Modified human seguence

cttacaggag
gttgaccgta
cagggctgeg
gggtgcgact
cgacaggaac
gagtacgttg

gtgttegage

actgtgetec
g;acagcagt
ctotggggec
gaaaacttct

taataa

atcatcaaaa
acagacatet
acktgtgeteco
geacageagt
ctetggggoco
gaasacttet

taataa

atcatcaaaa
acagacatct
actgtgecteoa
goacageagt
ctetggyggee
gaaaacttet

taataa

ggcagttecta
teoccacaggeoa

tggegggctt

tggaaaggct

ctttgaacag
ttgetgootg
ggcagtteta
tecacaggea
tggegggett

tggaaaggct

ctttgaacag
ttgectgecte
ggcagttota
tcoacaggea

tggcgggctt

tggaaagget

cagecaccat
caagcagctg
gaattcotgt

aaagacgatc

cotoacagay
caagaacaca
cagccaccat
caagoagctg
gaattcectgt

aaagacgatc

cctoacagag
ctgcaacaca
cagocaccat
caagcagctg
gaattcoctgt

aaagacgate

180

240

300

360

396

60

120

180

240

300

360

3%6

60

120

180

240

300

360

3%6



<212> DNA
<213>
<220>
<223 >
<400> 5
atgcacaagt
cagaagacta
actgagaagy
gagaaggaca
atccgatteoc
cetgtgaagg
atggacgaga
210> 6
<211> 396
«<212>= DNA
«213>
<2205
<223>
<400> &
atgcacaagt
cagaagacte
actgagaagg
gagaaggaca
atcogattee
cetgtgaagyg
atggacgaga
<210> 7
<21i> 396
<212> DNA
<213>
220>
<2235
<400> 7

atgcacaagt gegatatcac cttacaggag atcatcaaaa ctitgaacag cctcacagag

cagaagacte tgtgecaccga gttgaccgta acagacatcet ttgetgeocte caagaacaca

godgatatecac
tgtgcaccga
aaaccttetg
ctogetgecet
tgaaacggcet
aagccaacca

aagactcaaa

gegatateac
tgtgeacega
aaaccttetg
cteogetgeocet
tgaaacgget
aatgcaacca

aagactcaaa

Artificial sequence

Modified human sequence

cttacaggay
gttgacogta
cagggctgeg
gggtgcgact
cgacaggaac
gagtacgttg

gtgttecgage

Artificial seqguence

Modified human sequence

cttacaggag
gttgacegta
cagggctgcey
gggtgogact
cgacaggaac
gagtacgttyg

gtagttcgagce

Artificial secquence

Modified human sequence

atcatcaaaa
acagacatot
actgtgcteoc
gcacagcagt
ctotaggyec
gaaaacttot

taataa

atcatcaaaa
acagacatct
actgtgctce
geacagcagt
ckctggggec
gaaaacttet

caataa

ctttygaacag
ttgotgocte
ggcagttcta
tccacaggea

tggegggctt

tggaaaggoet

ctttgaacaqg
ttgetgecte
ggcagtteta
teceacaggea

tggogggett

tygazagget

cctcacagag
caagtgcaca
cagccaccat
caageagetyg
gaattcctgt

aaagacgate

cotcacagay
caagaacaca
cagccaccat
caageagoty
gaattootgt

aaagacgatcea

actgagaagyg aaaccttctg cagggetgeg actgtgetoe ggeagticta cagocaccat

60

120

180

240

300

360

396

60

120

180

2490

300

360

396

60

120

180



gagaaggaca ctegoetgect gggtgegact

atcegatteoe tgaaacgget cgacaggaac

coctgtgaagg aagcctgcua gagtacgttg

atggacgaga aagactcaaa gtgttcgage

<210> 8-

<211> 396

<212> DNA

«213> Artificial sequence

«220>

<223> Modified human seguence

<400> 8

atgcacaagt gogatatcac cttacaggay

cagaagacte tgtgecaccga gttgacogta

actgagaagg aaaccttctg cagggctgcyg

gagaaggaca ctcgctgecet gggtgegact

ateccgatteeo tgazacggcet cgacaggaac

cctgtgaagy aagecaacty cagtacgttg

atggacgaga aagactcaaa gtgttegage

<210> 9

<211> 130C

<212> PRT

<213> Artificial sequence

<220

<223> Modified human sequence

<400> 9

Met His Lys Cys Asp Ile Thr Leu

1 5

Ser Leu Thr Glu Gln Lys Thr Leu

20
Ile FPhe Ala Ala Ser Lys Asn Thr
35 40

Ala Ala Thr Val Leu Arg Gln Phe
50 55

Arg Cys Leu Gly Ala Thr Ala Gln

65 70

goacagcagt tcoacaggea caageagotg

ctetggggee tggoeggogett gaattectgt

gaaaacttet tggamagget aaagacgate

taatas

atcatcazaaa
acagacatct
actgtgetog
gcacagecaght
ctetggggeo
gaaaacttct

taataa

Gln Glu

10

Ile

Cys Thr Glu

25

Thy Glu Lys

Tyr Ser His

Gln His

75

Phe

ctttgaacag
Etgeotgoete
ggcagtEcta
teccacaggea

tggcgggett

tggaaagygct

Ile Lys

Thr Val

30

Leu

Thr
45

Giu

His Glu

60

Lys

Arg His

Thr

Fhe

Lys

cctecacagay
caagaacaca
cagcecaceoat
caagcagety
gaattectgt

aaagacgatc

Leu Asn

is

Thr Asp

Cys Arg

Asp Thr

Gln Leu
80

240

300

360

396

60

120

18¢

240

300

3%80

396



Ile Arg Phe Leu Lys Arg Leu Asp

g5

Leu Asn Ser Cys Pro Val Lys Glu

100

Phe Leu Glu Axg Leu Lys Thr Ile
115 120

Ser Ser

130
<210> 10
<21il> 130
<212> PRT
<213> Artificial sequence
<2205
<223> Modified human sequence
<400> 10

Met His Lys Cys Asp Ile Thr Leu

1

Ser Leu Thr Glu Gln Lys Thr Leun

Ile Phe

Ala Ala
50

Arg Cys

&b

20

Ala Ala Ser Lys Asn Thr
315 40

Thr Val Leu Arg Gln Phe
55

Leu Gly Ala Thr Ala Gin
70

Ile Axrg Phe Leu Lys Arg Leu Asp

Leu Asn Ser Cys Pro Val Lys Glu

100

Phe Leu Glu Arg Leu Lys Thr Ile

115 120

Ser Ser

Arg

Ala
105

Met

Gln

Cys

25

Thr

Tyr

Gln

Arg

Ala

105

Met

Asn Leu Trp Gly

20

Asn Gln Ser Thr

Asp Glu Lys Asp

Glu

i0

Thr

Glu

Ser

Phe

Asn

90

Agn

Asp

Tie

Glu

Lys

His

His

75

Leu

Gln

Glu

Ile

Leu

Glu

His

60

Arg

Trp

Sexr

Lys

125

Lys

Cys

Thr

45

Glu

His

Gly

Thr

Asp
125

Leu

Leu

llo

Ser

Thr

val

30

Fhe

Lys

Lys

I.eu

Leu

110

Ser

Alz
95

Glu

Lys

Lieu

15

Thr

Cys

Asp

Gln

Ala

g5

Glu

Lys

Gly

Asn

Cys

Agn

Asp

Arg

Thr

Leu

20

Gly

Asn

Cys



130
<210> 11
<211> 130
<212> PRT

<213> Artificial sequence

<220>
«223> Modified human sequence

«<400> 11

Met His Lys Cys Asp Ile Thr Leu Gln Glu Ile Ile Lys Thr Leu Asn
1 5 10 15

Ser Leu Thr &lu Gln Lys Thr Leu Cys Thr Glu Leu Thr Val Thr Asp
20 25 30

Ile Phe Ala Ala Cys Lys Asn Thr Thr Glu Lys Glu Thr Phe Cys Axg
35 40 45

Ala Ala Thr Val Leu Arg Gln Phe Tyr Ser His His @lu Lys Asp Thr
50 55 60

Arg Cys Leu @1y Ala Thr Ala Gln Gln Phe Hig Arg His Lys Gln Leu
65 70 75 80

Ile Arg Phe Leu Lys Arg Leu Asp Arg Asn Leu Trp ¢ly Leu Ala Gly
85 90 95

Leu Asn Ser Cys Pro Val Lys Glu Ala Asn Gln Ser Thr Leu Glu Asn
1900 105 110

Phe Leu Glu Arg Leu Lys Thr Ile Met Asp Glu Lys Asp Ser Lys Cys
115 120 1258

Ser Ser
139

<210Q> 12

<21l1l> 130

<212> PBERT

<213> Artificial sequence

<220>
«223> Modified human sequence

<400> 12

Met His Lys Cys Asp Tle Thr Leu @ln Glu Ile Ile Lys Thr Leu Asn
1 B 10 15



Ser

Ile

Ala

Arg

65

Ile

Leu

Phe

Sexr

Leu

Fhe

Ala
50

Cys

Arg

Asn

Leu

Ser
130

<210>
<21il>
2212»
213>

<220>
2223>

<400>

Thr

Ala

35

Thr

Leu

Phe

Ser

Glu

115

13
130
PRT

Glu

20

Ala

val

Gly

Leu

Cys

L0G

Arg

Gln

Sexr

Leu

Ala

Lys

Pro

Leu

Lys

Cys

Axg

Thr

70

Arg

val

Lys

Thr

Asn

Gln

55

Ala

Leu

Lys

Thx

artificial sequence

Leu

Thr

40

Phe

Gln

Asp

Glu

Ile
120

Modified human seguence

13

Met His Lys

L

Ser Leu Thr

Ile Phe Ala

35

Ala aAla Thr

50

Arg Cys Leu

Cys

Glu

20

Ala

Val

Gly

Asp

Gln

Ser

Leu

Ala

TIle

Lys

Ly's

Arg

Thr

Thr

Thr

Cys

Gln

55

Ala

Leu

Leu

Thr

40

Phe

Gln

Cys
25

Thy

itee

Gln

Arg

Ala

105

Met

Gln

Cys

Thr

Tyr

Gln

Thr

Glu

Ser

Phe

Asn

90

Asn

ASp

Giu

10

Thy

Glu

Ser

Phe

Glu

Lys

His

His

75

Leu

Gln

Glu

Ile

Giu

Lys

His

His

Leu

Glu

His

60

Arg

Trp

Ser

Lys

Ile

Leu

Giu

His

&0

Arg

Thr

Thr

45

Glu

Hig

Gly

Thr

Asp
125

Lys

Thr

Thr

45

Glu

His

Val

30

Phe

Lys

Lys

Leu

Leu

110

Sex

Thr

Val

30

Phe

Lys

Lys

Thr

Cys

Asp

Gln

ala

95

Glu

Lyse

Leu

15

Thr

Cys

Asp

Gln

Asp

Axrg

Thr

Leu

80

Gly

Asn

Cys

Asn

asp

Arg

Thr

Leu



65

Ile

Leu

FPhe

Ser

Arg

Asn

Leu

Ser
130

<210>
<21ll>
<212>

<213

<220

<223

<400

70

Phe Leu Lys Arg Leu Asp

85

Ser Cys Pro Val Lys Glu

100

Glu Arg Leu Lys Thr Ile

115

14

130
PRT
Artificial sequence

14

Met His Lys

1

Ser

Ile

Ala

Arg

65

Ile

Leu

Phe

Leu

Phe

Ala

50

Cys

Ary

Asn

Leu

Thr

Ala

35

Thr

Leu

Phe

Ser

Glu
115

cys

Glu

20

Ala

Val

Gly

Leu

Cys

100

Arg

Asp

Gln

Ser

Leu

Ala

Lys

BE

Pro

Leu

Ile

Lys

Lys

Arg

Thr

70

Arg

Val

Lys

Thr

Thr

Asn

Gln

55

Ala

Leu

Lys

Thr

120

Meodified human secguence

Leu

Leu

Thr

40

Phe

Gln

Asp

Glu

Ile
120

Arg

Ala

105

Met

Gln

Cys

25

Thr

Tyr

Gln

Arg

Cys

105

Met

Asn
90

Asn

Asp

Glu

10

Thr

Glu

Sexr

Fhe

Asn

20

Asn

Asp

75

Leu Trp Gly Leu Ala

95

Gln Ser Thr Leu Glu

110

Glu Lys Asp Ser Lys

Ile

Glu

Lys

His

His

75

Leu

Gln

Glu

Ile

Leu

Glu

His

60

Axg

Trp

Sexr

Lys

125

Lys Thr Leu
15

Thr val Thr
30

Thr Phe Cys
45

Glu Lys Asp

His Lys ¢ln

Gly Leu Ala
85

Thr Leu Glu
110

Asp Ser Lys
12%

B0

Gly

Asn

Cys

Asn

Asp

Arg

Thx

Leu

80

Gly

Asn

Cys



Ser Ser
130
<210> 15
<211> 130
<212> PRT
«<213> Artificial sequence
<220>
<223» Modified human seguence
<400> 15

Met His Lys Cys Asp Ile Thr Leu

1

Ser Leu Thr Glu Gln Lys Thr Leu

Ile Fhe

Ala Als
50

Arg Cys

20

Ala Ala Ser Lys Asn Thr
35 40

Thr Val Leu Arg Gln Phe
55

Leu Gly Ala 9hy Ala @Gln
70

Ile Arg Phe Leu Lys Arg Leu Asp

85

Leu Asn Ser Cys Pro Val Lys Glu

100

Ser Ser

130

<210>
<21l>

Phe Leu Glu Arg Leu Lys Thr Ile
115 120
16
130
PRT

<212>
<213>

<220>
<223>

<400>

Artificial sequence

Modified human seguence

le

Gin

Cys

25

Thr

Tyr

Gln

arg

Ala

105

Met

Glu

10

Thr

Glu

Ser

Phe

Asn

80

Cys

Asp

Ile

Glu

Liys

His

His

75

Leu

Gln

@lu

Ile

Leu

Glu

His

€0

Arg

Trp

Ser

Lys

Lys

Thy

Thr

45

Glu

Hisg

Gly

Thr

Asp
125

Thr

val

30

Phe

Lys

Lys

Leu

Leu

110

Ser

Leu

15

Thr

Cys

Asp

Gln

Ala

95

Glu

Lys

Asn

Asp

Arg

Thr

Ley

80

Gly

Asn

Cys

Met His Lys Cys Asp Ile Thr Leu Gln Glu Ile Ile Lys Thr Leu Asn



Ser

Ile

Ala

Arg

65

Ile

Leu

Fhe

Ser

Leu

Phe

Ala

50

Cys

Arg

Asn

Leu

Ser
130

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

<220>

<2243>

<400>
gaagactectyg tgcaccgagt tgtgogtaac agacatcettt go

<210
<21l>
<212>
«213>

<220>
«223>

<400>
geaaagatgt ctgtbtacgea caacteggtg cacagagtet to

«210>
<21l>

Thy

Ala

a5

Thr

Leu

Phe

Ser

Glu

115

17
42
DNA

Glu

20

Alg

Val

Gly

Leu

Cys

100

Arg

Gln

Ser

Leu

Ala

Lys

85

Fro

Leu

Lys

Lys

Arg

Thr

70

Arg

Val

Lys

Thr

Asn

Gln

55

Ala

Leun

Lys

Thr

Artificial sequence

17

i8
42
DNA

Anmplification primexr

Artificial segquence

Amplification primer

18

i9
38

Leu

Thr

40

Phe

Gln

Asp

Glu

Tle
12¢

Cys
25

Thr

Tyr

Gln

Arg

Ala

105

Met

10

10

Thxr

Glu

Ser

Fhe

Agn

20

Asn

Asp

Glu

Lys

Higm

His

75

Leu

Cys

Glu

Leu

Glu

His

60

Arg

Trp

Ser

Lys

Fhr

Thr

45

Glu

His

Gly

Thx

Asp
125

Val

30

Phe

Lys

Lys

Leu

Leu

110

Ser

15

Thr

Cys

Asp

Gln

Ala

95

Glu

Lys

Asp

Arg

Thy

Leu

80

Gly

Asn

Cys

42

432



11

<212> DNA
«213> Artificial seguence

<220>
<223> Amplification primer

<400> 12
gtaacagaca tctttgetge ctgcaagaac acaactgag

<210> 20
«211> 239
<212> DNA

<213> Artificial sequence

<220>
<223> BAmplification primer

<400> 20
cteoagttgtg ttettgcagyg cagcaaagat gtcotgttac

<210 21
<21ls> 45
<212> DNA

<213> Artificial seguence

<220>
<223> Amplification primer

<400> 21
cogtaacaga catectttget gocteoctgea acacaactga gaagg

<210> 22
211> 45
<21l2> DNA

<213> Artificial sequence

<220>
<223> Amplification primer

400> 22
ccttotecagt tgtgttgcag gaggcageaa agatgtetgt tacgg

<210> 23
<21l> 42
«212> DHNA

<213> Artificial sequence

<2205
«223> Amplification primex

<400> 23
gacatotity ctgectocaa gtgeacaact gagaaggaaa co

210> 24
<21l1l> 42
«<212> DNA

3

38

45

45

42



«<213>

<220>
<223>

<4 00>

12

Artificial seguence

Amplification primer

24

ggttteoette tcocagttgtgc acttggagge agcaaagabg to

<210>»
<211l>
<212>
<213>

<220>
<223>

<400>

25

41

DNA

Artificial seguence

Amplification primer

25

gaattcctgt cctgtgaagg aatgcaacca gagtacgtig g

<210>
<2ll>
<212
<2L3>

<2205
<223>

<400>

26

41

DINA

Artificial sequence

Amplification primex

26

ccaacgtact ctgottgrat tocttceacag gacaggaatt o

<210
«21il>
<212>
<213>

<220>
<223»

<400>

27

39

DHA

artificial sequence

Amplification primer

27

cctgtgaagg aagectgeca gagtacgttyg gaaaactte

<210
<21ls
«212>
<213>

<220>
<223>

<400>

28

39

DNA

Artificial sequence

Amplification primer

28

gaagttttce aacgtactct ggeaggettc cttcacagy

<210>
<21l
<212>
<213

29

44

DNA

Artificial seguence

— mnyy

42

41

41

3s

39



<220
<2235

<4Q0> 29

Amplification primer

13

cetgteoctgt gaaggaagcec aactgeagta cgttggaaaa cttco

<210 30
<210> 44
<212> DNA
<213>
<220>
<223>
<400> 30

Aartificial seguence

Amplification primer

gaagttttcc aacgtactyge agttggette cttcacagga cagyg

210> 31
<21ll> 390
<212> DNA
<213>
<220>
<223>
400> 31
atgcacaaat
cagaaaaccc
accgaaaaaqg
gaaaaagaca
atcegtttee
ceggttaaag
atggacgaaa
210> 32
<21ll> 130
<212 PRT
2213>
<220
<223
<400> 32

Modified human

gegatateac
tgtgcaccga
aaaccbtety
ccagtigect
tgaaacgtct
aagctaacca

aagactctaa

Artificial seguence

seguence

cctgcaggaa
actgaccgtt
aegtgotget
ggygtgetace
ggaccgtaac
gtctacccty

atgetettet

Artificial seguence

Modified human seguence

atcatcaaag
acggacatet
acecgttcetge
getcageagt
ctgtggggte

gaaaacttee

acctgaattc
tegectgeotte
gtcagttecta
tcecaccgtcea
tggctggtet

tggaacgtet

tctgaccgaa
gaaatgcacce
ctctcaccac
caaacagctyg
gaacagetge

gaaaaccate

Met His Lys Cvs Asp Ile Thr Leu Gln Glu Ile Ile Lys Asp Leu Asn

1

5

10

15

Ser Leu Thr Glu Gln Lys Thr Leu Cys Thr Glu Leu Thr Val Thr Asp

20

25

30

44

44

60

120

180

240

300

360

320



A—

Ile Phe Ala Ala Ser Lys Asn Thr

35 40
Ala Ala Thr Val Leu Arg Gln Phe

50 55
Arg Cys Leu Gly Ala Thr Ala Gln
65 70
Ile Arg Phe Leu Lys Arg Leu Asp
85
Leu Asn Ser Cys Pro Val Lys Glu
100

Phe Leu Glu Arg Leu Lys Thr Ile

115 120
Ser Ser

130

<210> 33
«2311> 130
«2i2» PRT
«<213> Artificial sequence
<220>
<223> Modified human sedquence
<400> 33

Met His Lys Cys Asp Ile Thr Leu

L

Ser Leu Thr Glu Gln Lys Thr Leu

Ile Phe

20

Ala Ala Ser Lys Cys Thr
35 40

Ala Ala Thr Val Leu Arg Gln Phe

50

Arg Cys

a5

55

Leu Gly Ala Thy Ala Gin
70

Ile Arg Phe Leu Lys Arg Leu Asp

85

Thr

TVY

Gln

Arg

Ala

105

Met

Gln

Cys

Thr

TYyY

Gin

Axrg

14

Glu

Ser

Phe

Asn

80

Asn

Asp

Glu

10

Thr

Glu

Ser

Fhe

Asn
a0

Lys

Hisg

Hig

75

Leu

Gln

Glu

Ile

Glu

Lys

His

Hig

75

Leu

Glu

His

e

Arg

Trp

Ser

Lys

Ile

Leu

Glu

His

60

Arg

Trp

Thr

45

Glu

His

Gly

Thr

Asp
125

Lys

Thr

Thx

45

Glu

Hig

Gly

Phe

Lys

Lys

Leu

Leu

110

Sexr

Asp

val

a0

Phe

Lys

Lys

Leu

Cys

Asp

Gln

ala

95

Glu

Lys

Leu

15

Thr

Cys

Asp

Gln

Ala
95

Arg

Thr

Leu

8O

Gly

Asn

Cys

Azn

Asp

Arg

Thr

Leu

80

Gly



15

Leu Asn Ser Cys Pro Val Lys Glu Ala Asn Gln Ser Thr Leu Glu Asn

100

105

110

Phe Leu Glu Arg Leu Lys Thr Ile Met Asp Glu Lys Asp Ser Lys Cvs

115

Ser Serxr
130

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

34
396
DNA

<220>
<223>

<400> 34
atgcacaaat

cagaaaacdcc
accgaaaaag
gaaaaagaca
atcegtttee
ceggttaaay
atggacgaaa
<210>
<211>

<212>
«213>

35
39¢
DNA

<220>
<223>

<400> 35
atgcacaaat

cagaaaaccc
accgaaaaay
gaaaaagaca
atceogttteo
ceoggttaaag

atggacgaaa

gegatatcac
tgtgecaccga
aaaccttetg
coegttgect
tgaaacgtet
aatgeaacca

aagactctaa

goegatatcac
tgtgecacega
aaaccttctg
cecgttgect
tgaaacgtet
aagctaacca

aagactctaa

120

Artificial sequence

Modified E.coli seguence

cctgcaggaa
actgaccgtt
cogbgetget
gggtgotace
ggaccgtaac
gtetaccetg

atgetcttet

Artificial sequence

Modified B.coli sequence

cetgecayggaa
actgaccgtt
coegtgctget
gggtgctacoc
ggaccgtaac
gtetaccctg

atgctectict

atcatcaaaa
accgacatct
accgtictge
gecteageagt
ctgtggggte
gaaaacttec

taataa

atcatcaaaa
accgacatct
accattetge
gctecagcagt
ctgtggggtce
gaaaacttoc

taataa

125

ccctgaatte
tegotgette
gtcagtteta
tcecaccgtea
tggetyggtet

tggaacgtot

ceceotgaatte
togetgetee
gteagtteta
tocacegtea
tggctggtct

tggaacgtet

tctgacagaa
gaaaaacacc
cteteaceac
caaacagetg
gaacagetge

gaaaaccatc

tctgaccgaa
gaaatgcacce
cteteaccac
caaacagctg
gaacagotgce

gaaaaccatc

60

120

180

240

300

360

396

&0

120

180

240

300

360

19¢



Lo

<210> 36

<211l> 390
«212> DNA
<2l3>

<220>
<223

<400> 36
atgcacaaat

cagaaaacéc
accgadaaaag
gaaaaagaca
atcecgtiteoe
ccggttaaag
atggacgaaa
<210> 37

<231>

<2il2>
<213>

DNA
«220>
<223

<4 00> 37
aaatgctott

tgotgecace
gggttttttyg
Ccaaatgaaa
gtttetgtaa
atcggtctgce
aaataaggtt
aaagcttatg
aatcactoge
cgcgatcget
ctgeoeagegce
ctgtttteoee
gettgatgat

taacatcatt

4287

gocgatatcac
tgtgcaccga
aaaccttctyg
cecegttgect
tgaaacgtct
aagctaacca

aagactotaa

cttaataagg
agoetgageaat
ctgaaaggag
ctgcaattta
tgaaggagaa
gattcegact
atcaagtgag
catttettta
atcaaccaaa
gttaaaagga
atcaacaata
ggggatcgea
cggaagagygc

ggcaacgota

Artificial sequence

Modified E.coli sequence

cctgeaggaa
actgaccgtt
ccgtygctget
gagtgctace
ggaccgtaac
gtectaccctyg

atgctettet

Artificial sequence

Medified E.cold seguence

atceggetge
aactagcata
gaactatatc
ttcatateag
aactcaccga
cgtcoaacat
aaatcaccat
cagacttgtt
cecgttattca
caattacaaa
tttteaccty
gkbggtgagta
ataaattccg

cctttgeceat

16

atcatcaaag
accgacatat
accgttotge
geteageagt
ctgtggggte

gaaaacttcc

taacaaagce
acvcccttgyyg
cggataattc
gattatcaat
ggcagtteca
caatacaacc
gagtgacgac
caacaggcca
ttegtgattyg
caggaatcga
aatcaggata
accatgeate
tcageocagtt

gtttcocagaaa

acctgaatte
tecgetgette
gtcagttecta
tecacogteoa
tggotggtet

tggaacgtct

cgaaaggaay
gockctaaac
ttagaaaaac
accatatttt
taggatggea
tattaattte
tgaatceggt
gecoattacge
cgoctgagey
atgoaaccgy
ttcttotaat
atcaggagta
tagtctgacc

caactetgge

tctgaccgaa
gaaatgcacc
¢teteaceac
caaacagotg
gaacagectgo

gaaaaccatc

ctgagttgge
gggtcttgag
tcategagea
tgaaaaagca
agatcocetggt
ccctegteaa
gagaatggeoa
tegteoatcaa
agacgaaata
cgoaggaaca
acctggaatyg
cggatcaaaat

atctecatctg

geatcggget

60

120

180

240

300

360

3390

60

120

180

240

300

360

420

480

540

600

660

720

780

840



tcocatacaa
acccatataa
gittgaatatyg
ttcatgacca
aagatcaasayg
aaaaaaccac
cegaaggtaa
tagttaggcc
ctgttaccag
cgatagttac
agcttggage
gocacgctto
ggagagcgcoa
ttteogecacc
toggaaaaacy
cacatgttct
tgagcetgata
gcggaagagce
aatggtgcac
gctatcgeta
gococtgacgg
gagetgeatg
aagctcatca
ctegtigagt
ggoeggtittt
ggtaatgata
tgecceggtta
dgagaaaaatc
tceccategg

cecgygcoacga

tegatagatt
atcageatcce
gctcataaca
aaatccctta
gatctteottyg
cgctaccage
ctggecttcag
accacttcaa
tggetgetge
cggataaggce
gaacgaccta
ccgaagggag
cgagggaget
tctgacttga
ccagraacygce
ttectgegtt
cegetegceg
goctgatgeyg
tcteagtaca
cgtgactggyg
gettgtetge
tgtcagaggt
gcgtggtegt
ttetcoccagaa
tectgtttogyg
cegatgaaac
ctggaacgtt
actecagggte
tgatgtcgge

tgogteogge

gtcgeoacctg
atgttggaat
cccottgtat
acgtgagttt
agatcoctttt
gotggtttgt
cagagogeayg
gaactctgta
cagtggcgat
geageggtey
caccgaacty
aaaggecggac
toccaggggga
gegtegattt
ggccttttta
atcceoctgat
cagccgaacyg
gtattttete
atctgctctg
tcatggetge
toccggeate
tttcaccgte
gaagegatte
gogttaatgt
tecactgatge
gagagaggat
gtgagggtaa
aatgcragcyg
gatataggeg

gtagaggatc

17

attgcccgac
ttaategogy
tactgtttat
tcegttecact
tttetgegeg
ttgeeggatco
ataccaaata
geaccgecta
aagtegtgte
ggctgaacgy
agatacctac
aggtatcegg
aacgeotggt
ttgtgatgct
cggttectgy
tctgtggata
accgagogoa
cttacgecate
atgccgoata
goecoogagac
cgettacaga
atcaccgaaa
acagatgtct
ctggcttetyg
ctecgtgtaa
getecacgata
acaactggceg
ctecatgagec
ccagcaaccy

gagatccatt

attatecgega
cotegageaa
gtaageagac
gagegtoaga
taatctgetg
aagagotaco
ctgtcocttcot
cataccteoge
ttaccgggtt
ggggttogtg
agegtgagekt
taagecggcay
atctttatag
cgteaggggy
cettttgetg
accgtattac
gegagteoagt
tgtgoggtat
gttaagecag
ccgecaacac
caagetgtga
cgogogagge
gcoetgtteat
ataaageggg
gggggatite
cgggttactyg
gtatggatgc
cgaagtggeg
cacctgtgge

tacgttgaca

gececatttat
gacgtttece
agttttatty
ceccgtagaa
cttgeaaaca
aactcettttt
agtgtagecy
tetgetaate
ggactcaaga
cacacageoe
atgagaaage
ggtcggaaca
tecetgtegay
gcggagecta
gcecttttget
cgectttgag
gagcgaggaa
tEtecacacecge
tatacactec
cegetgacge
cogtotocgy
agctgcggta
cocgogtecag
ceatgttaag
tgttcatggg
atgatgaaca
ggcgggacca
agcecgatch
gceggtgaty

ceateogaaty

800

260

1020

1080

1140

1200

1260

1320

1380

144¢

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2160

2160

2220

2280

2340

2400

2460

2520

2580

2640



gtgoaaaacc
gaatgtgaaa
egttececge
agcggegatyg
acagtegttg
tgtcgeggey
agaacgaage
cagtgggctyg
ctgcactaat
tattttetee
ccageaaate
tggctggeat
ctggagtgeo
cactgegatyg
gteegggety
cteatgttat
cagegtggac
gocegtcotea
tgetttgtga
catctagaaa
tecacectgea
cegaactgac
tctgecegtge
gcdctgggtge
gtctggaceyg
accagtotac

ctaaatgeteo

ttEcgegagta
ccagtaacgt
gtgotgaacc
geggagetga
ctgattggeg
attaaatctc
ggegtegaag
atcattaact
gttcocggegt
catgaagacg
gegetgttag
aaatatctea
atgtceoggtt
ctggttgecca
egegttggty
atcoccegocgt
cycttgotge
ctggtgaaaa
gcggataaca
taattttatt
ggaaateatc
cgttaccgac
tgotacegtt
taccgcteag
taacctgtgg
cotggaaaac

ttcttaataa

tggeatgata
tatacgatgt
aggocageea
attacattece
ttgeraccte
gogceogatea
coctgtaaage
atcogetgga
tatttectiga
gtacgcgact
cgggeceatt
ckegecaatoa
ttcaacaaac
acgatcagat
cggatatctc
taaccaccat
aactctcteca
gaaaaaccac
attataatag
taactttaag
asagacctga
atcttegetyg
cbgoegteagt
cagttocacc
ggtetggetg
ttectggaac

ggatcceggcet

18

gogecoggaa
cgecagagtat
cgtttetgey
caacogogty
cagtctggece
actgggtgeo
ggoggtgeac
tgaccaggat
tgtectetgac
gggegtggay
aagttctgte
aattecageceg
catgcaaatg
ggcgetggyc
ggtagtggga
caaacaggat
gggecaggeyg
cetggotaga
attcaattgt
aaggagatat
attctotgac
cttcgaaatyg
tctactetea
gtcacaaaca
gtctgaacag
gtctgaaaac

gctaacaaay

gagagtcaat
geeggtgtet
aaaacgcggyg
gcacaacaac
ctgeacgege
agcgtggtgg
aatettcteyg
goecattgetyg
cagacaccea
catctggteyg
tecggogegte
atagcggaac
ctgaatgagg
gecaatgcgeg
tacgacgata
tttegeetge
gtgaagggcea
gaaatcataa
gagcggataa
acatatgeac
cgaacagaaa
cacgaccgaa
ccacgaaaaa
getgateogt
ctgcoeggtt
catcatggac

ceogaaagga

tcagggtogt
cttatcagac
aaaaagtgga
tggegggcaa
cgtegeaaat
tgtecgatggt
cgcaacgegt
tggaagetge
tcaacagtat
cattgggtca
tgegtetygge
gggaaggcga
gecatcgttee
acattaccga
ccgaagacag
tggggcaaac
atcagetgtt
aaaatttatt
caatttcaca
aaatgcgata
accctgtgca
aaagaaacct
gacaccegtt
ttectgaaac
aaagaagcta

gaaaaagact

agctgag

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

33400

3360

3420

3480

3540

3600

3660

3720

3780

3840

3800

3960

4020

4080

4140

4200

4257



