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DESCRIPTION

Technical field of the invention

[0001] The present invention relates to the field of production of proteins and polypeptides,
and more specifically to production of proteins and polypeptides selected from the group
consisting of (a) polypeptide drugs and (b) growth factors. The present invention provides a
method of producing a desired protein/polypeptide selected from the group consisting of (a)
polypeptide drugs and (b) growth factors. There is also provided novel fusion protein
intermediates for production of the desired proteins and polypeptides selected from the group
consisting of (a) polypeptide drugs and (b) growth factors.

Background to the invention

[0002] Production of proteins and polypeptides from DNA can be achieved in various hosts,
but a common problem is the formation of insoluble protein/polypeptide aggregates. This may
severely impede or even prevent production of a functional protein/polypeptide. One solution to
this problem is to express the desired protein or polypeptide as a fusion protein with a protein
or polypeptide that provides the required solubility. The fusion protein may be cleaved, and the
desired protein isolated.

[0003] The problem is typically aggravated with low-solubility proteins and polypeptides, e.g.
membrane-associated proteins and polypeptides. For instance, lung surfactant protein C (SP-
C; Table 6) is a transmembrane protein that is produced by alveolar type Il cells and is a
constituent of surfactant, that is necessary to prevent alveolar collapse at end expiration.
Neonatals often suffer from respiratory distress due to insufficient amounts of surfactant.
Today, this condition is treated with surfactant preparations extracted from animal lungs. SP-C-
33 is a variant of SP-C, where the residues in the transmembrane helix (normally mainly
valines) are exchanged for leucines. SP-C-33 retains the function of native SP-C, including
proper insertion in membranes, but is less prone to aggregate and therefore feasible to
produce in large quantities for development of a synthetic surfactant preparation. Since SP-C-
33 so far has not been possible to produce from DNA, it is today manufactured by chemical
synthesis.

[0004] Other examples of proteins and polypeptides that pose difficulties when expressed from
recombinant DNA are AB-peptide, IAPP, PrP, a-synuclein, calcitonin, prolactin, cystatin, ATF
and actin; SP-B, a-defensins and B-defensins; class A-H apolipoproteins; LL-37, SP-C, SP-
C33Leu, Brichos, GFP, neuroserpin; hormones, including EPO and GH, and growth factors,
including IGF-1 and IGF-II; avidin and streptavidin; and protease 3C.

[0005] WO 2007/078239 discloses a miniature major ampullate spidroin protein including a
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repetitive part and a C-terminal part derived from Euprosthenops, and a method of producing
polymers thereof.

[0006] Hedhammar M. et al., Biochemistry 47:3407-3417 (2008) discusses the structural
properties of recombinant non-repetitive and repetitive parts of major ampullate spidroin 1 from
Euprosthenops australis and the implications for spider silk fiber formation.

Summary of the invention

[0007] It is an object of the present invention to provide new means and methods for
production of proteins and polypeptides, and in particular non-spidroin proteins and
polypeptides.

[0008] It is also an object of the present invention to provide new means and methods for
production of proteins and polypeptides, and in particular non-spidroin proteins and
polypeptides, with low solubility in water, e.g. proteins and polypeptides that are prone to
aggregate when produced from recombinant DNA, membrane proteins and polypeptides, and
amyloid-forming proteins and polypeptides.

[0009] It is a further object of the present invention to provide alternative means and methods
for production of protein or polypeptide drugs and drug targets.

[0010] It is an object of the present invention to provide new means and methods for
production of disulphide-containing proteins and polypeptides.

[0011] It is also an object of the present invention to provide new means and methods for
production of apolipoproteins.

[0012] For these and other objects that will be evident from the following specification, the
present invention provides according to a first aspect a fusion protein that is useful in a method
of producing a desired protein or polypeptide selected from the group consisting of (a)
polypeptide drugs and (b) growth factors. The fusion protein may be useful as such, or it may
be cleaved to obtain the desired protein or polypeptide in isolated form. Fusion proteins
according to the invention are comprising (i) at least one solubility-enhancing moiety which is
derived from the N-terminal (NT) fragment of a spider silk protein; and (ii) at least one moiety
which is a desired protein or polypeptide; wherein each solubility-enhancing moiety is linked
directly or indirectly to the desired protein or polypeptide moiety; and wherein each solubility-
enhancing moiety has at least 80% identity to any one of SEQ ID NO 6 and SEQ ID NO 50-63
or at least 50% identity to SEQ ID NO 8.

[0013] In certain embodiments of the fusion protein, each solubility-enhancing moiety has at
least 80% identity to SEQ ID NO 6 or at least 50% identity to SEQ ID NO 8. In specific
embodiments of the fusion protein, each solubility-enhancing moiety contains from 100 to 160



DK/EP 3168229 T3

amino acid residues.

[0014] In some embodiments, the desired protein or polypeptide has less than 30% identity to
any of SEQ ID NO: 6-10.

[0015] In certain embodiments, the fusion protein is comprising at least two solubility-
enhancing moieties, each being derived from the N-terminal (NT) fragment of a spider silk
protein. In specific embodiments, the fusion protein is comprising at least two consecutive
solubility-enhancing moieties, each being derived from the N-terminal (NT) fragment of a
spider silk protein.

[0016] In some embodiments of the fusion protein, at least one solubility-enhancing moiety is
linked directly or indirectly to the amino-terminal or the carboxy-terminal end of at least one
desired protein or polypeptide moiety. In specific embodiments, at least one solubility-
enhancing moiety constitutes the amino-terminal and/or the carboxy-terminal end of the fusion
protein.

[0017] In one embodiment, the fusion protein is further comprising (iii) at least one cleavage
site arranged between at least one desired protein or polypeptide moiety and at least one
solubility-enhancing moiety.

[0018] In certain embodiments of the fusion protein, the desired protein or polypeptide is
derived from sponges, comb jellies, jellyfishes, corals, anemones, flatworms, rotifers,
roundworms, ribbon worms, clams, snails, octopuses, segmented worms, crustaceans, insects,
bryozoans, brachiopods, phoronids, sea stars, sea urchins, tunicates, lancelets, vertebrates,
including human, plants, fungi, yeast, bacteria, archaebacteria or viruses or is an artificial
protein or polypeptide. In specific embodiments, the desired protein or polypeptide is derived
from molluscs, insects, vertebrates, including human, plants, fungi, yeast, bacteria,
archaebacteria or viruses or is an artificial protein or polypeptide. In further specific
embodiments, the desired protein or polypeptide is derived from vertebrates, including human,
plants, fungi, yeast, bacteria, archaebacteria or viruses or is an artificial protein or polypeptide.

[0019] The desired protein or polypeptide is selected from the group consisting of polypeptide
drugs and growth factors. In specific embodiments of the fusion protein, the desired protein or
polypeptide is selected from the group consisting of LL-37, SP-C, SP-C33, SP-C33Leu,
Brichos, GFP, neuroserpin; hormones, including EPO and GH, and growth factors, including
IGF-I and IGF-II.

[0020] Preferred embodiments of the fusion protein are selected from the group consisting of
SEQ ID NOS 26, 28, 30, 34, 37, 39, 42 and 47 and proteins having at least 80%, preferably at
least 90%, more preferably at least 95% identity, to any of these proteins.

[0021] There is also provided isolated polynucleic acids encoding the fusion proteins according
to the invention. Certain of the isolated polynucleic acids are selected from the group
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consisting of nucleic acids encoding a fusion protein selected from the group consisting of SEQ
ID NOS 26, 28, 30, 34, 37, 39, 42 and 47 and proteins having at least 80%, preferably at least
90%, more preferably at least 95% identity, to any of these proteins; and the group of nucleic
acids consisting of SEQ ID NOS 27, 29, 31, 38, 40, 43 and 48.

[0022] According to one aspect, the present invention provides a novel use of at least one
moiety which is derived from the N-terminal (NT) fragment of a spider silk protein as a solubility
enhancing moiety as defined herein in a fusion protein for production of a desired protein or
polypeptide selected from the group consisting of (a) polypeptide drugs and (b) growth factors.

[0023] One method of producing a fusion protein is comprising the following steps: a)
expressing in a suitable host a fusion protein according to the invention; and b) obtaining a
mixture containing the fusion protein, and optionally isolating the fusion protein.

[0024] According to a related aspect, the present invention provides a method of producing a
desired protein or polypeptide, comprising the following steps: a) expressing in a suitable host
a fusion protein according to the invention; and b) obtaining a mixture containing the fusion
protein or polypeptide, and optionally isolating the fusion protein or polypeptide; ¢) cleaving the
fusion protein to provide the desired protein or polypeptide; and d) isolating the desired protein
or polypeptide; wherein said fusion protein is comprising: (iii) at least one cleavage site
arranged between at least one desired protein or polypeptide moiety and at least one
solubility-enhancing moiety.

[0025] In certain embodiments of these methods, step b) further involves purification of the
fusion protein on an affinity medium with an immobilized NT moiety and/or on an anion
exchange medium. In specific embodiments, the purification of the fusion protein on an affinity
medium is carried out with association to an affinity medium with an immobilized NT moiety at
a pH of 6.3 or lower, followed by dissociation from the affinity medium with a desired
dissociation medium. In further specific embodiments, the dissociation medium has a pH of 6.4
or higher, a pH of 4.1 or lower and/or has a high ionic strength. In some embodiments,
purification of the fusion protein on an anion exchange medium is carried out with association
to the anion exchange medium at a pH of 6.4 or higher, followed by dissociation from the anion
exchange medium with a dissociation medium having a high ionic strength. In some
embodiments of these methods, the purification of the fusion protein in step b) occurs in a
column, on magnetic beads with functionalized surfaces, or on filters with functionalized
surfaces.

List of appended sequences

SEQ ID NO
1 4Rep
2 4RepCT
3 NT4Rep
4 NT5Rep
5 NT4RepCTHis
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SEQ ID NO
6 NT
7 CT
8 consensus NT sequence
9 consensus CT sequence
10 repetitive sequence from Euprosthenops australis MaSp1
11 consensus G segment sequence 1
12 consensus G segment sequence 2
13 consensus G segment sequence 3
14 NT4Rep (DNA)
15 NT4RepCT (DNA)
16 NT5Rep (DNA)
17 NT4RepCTHis 2
18 NT4RepCTHis 2 (DNA)
19 ZbasicNT4RepCT
20 NT4RepCT
21 HisTrxHisThrNT4RepCT
22 NT4RepCT 2
23 HisNTNT4RepCT
24 HisNTNT4RepCT (DNA)
25 NT8RepCT
26 HisNTMetSP-C33Leu
27 HisNTMetSP-C33Leu (DNA)
28 HisNTNTMetSP-C33Leu
29 HisNTNTMetSP-C33Leu (DNA)
30 HisNTNTMetLL37
31 HisNTNTMetLL37 (DNA)
32 NTHis
33 HisNTNT8RepCT
34 HisNTNTBrichos
35 HisTrxHisSP-C33Leu
36 HisTrxHisSP-C33Leu (DNA)
37 HisTrxNtSP-C33Leu
38 HisTrxNtSP-C33Leu (DNA)
39 2HisNtNtQGBrichos
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SEQ ID NO
40 2HisNtNtQGBrichos (DNA)
41 Brichos
42 2HisNtNtQGGFP
43 2HisNtNtQGGFP (DNA)
44 GFP (Green Fluorescent Protein)
45 ZbGFP
46 HisABPGFP
47 2HisNtNtQGNS
48 2HisNtNtQGNS (DNA)
49 NS (Neuroserpin)
50 NT Euprosthenops australis MaSp1
51 NT Latrodectus geometricus MaSp1
52 NT Latrodectus hesperus MaSp1
53 NT Nephila clavipes MaSp1
54 NT Argiope trifasciata MaSp2
55 NT Latrodectus geometricus MaSp2
56 NT Latrodectus hesperus MaSp2
57 NT Nephila inaurata madagascariensis MaSp2
58 NT Nephila clavipes MaSp2
59 NT Argiope bruennichi cylindriform spidroin 1
60 NT Nephila clavata cylindriform spidroin 1
61 NT Latrodectus hesperus tubuliform spidroin
62 NT Nephila clavipes flagelliform silk protein
63 NT Nephila inaurata madagascariensis flagelliform silk protein
64 Linker peptide 1, p. 21
65 Linker peptide 2, p. 21
66 Linker peptide 3, p. 21
67 Linker peptide 4, p. 21
68 CT Euprosthenops sp MaSp1
69 CT Euprosthenops australis MaSp1
70 CT Argiope trifasciata MaSp1
71 CT Cyrtophora moluccensis Sp1
72 CT Latrodectus geometricus MaSp1
73 CT Latrodectus hesperus MaSp1
74 CT Macrothele holsti Sp1
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SEQ ID NO
75 CT Nephila clavipes MaSp1
76 CT Nephila pilipes MaSp1
77 CT Nephila madagascariensis MaSp1
78 CT Nephila senegalensis MaSp1
79 CT Octonoba varians Sp1
80 CT Psechrus sinensis Sp1
81 CT Tetragnatha kauaiensis MaSp1
82 CT Tetragnatha versicolor MaSp1
83 CT Araneus bicentenarius Sp2
84 CT Argiope amoena MaSp2
85 CT Argiope aurantia MaSp2
86 CT Argiope trifasciata MaSp2
87 CT Gasteracantha mammosa MaSp2
88 CT Latrodectus geometricus MaSp2
89 CT Latrodectus hesperus MaSp2
90 CT Nephila clavipes MaSp2
91 CT Nephila madagascariensis MaSp2
92 CT Nephila senegalensis MaSp2
93 CT Dolomedes tenebrosus Fb1
94 CT Dolomedes tenebrosus Fb2
95 CT Araneus diadematus ADF-1
96 CT Araneus diadematus ADF-2
97 CT Araneus diadematus ADF-3
98 CT Araneus diadematus ADF-4
99 Human SP-B
100 Mouse SP-B
101 Pig SP-B
102 Rabbit SP-B
103 Rat SP-B
104 Mini-B
105 Mini-BLeu
106 Mini-B27
107 1a AA
108 1b AA
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SEQ ID NO
109 1a LL
110 1b LL
111 SP-C
112 SP-C(Leu)
113 SP-C33
114 SP-C30
115 SP-C33(Leu)
116 LL-37
117 KL4
118 0 AAAA
119 OLLLL
120 protease 3C recognition site

Brief description of the drawings

[0026]

Fig. 1 shows a sequence alignment of spidroin N-terminal domains.

Fig. 2 shows a sequence alignment of spidroin C-terminal domains.

Fig. 3 shows electrophoresis gels of fusion proteins.

Fig. 4 shows an electrophoresis gel of a SP-C33Leu protein obtained from a fusion protein.

Fig. 5 shows in vitro surface activity of surfactant suspensions comprising SP-C33Leu obtained
from a fusion protein.

Fig. 6 shows electrophoresis gels of SP-C33Leu fusion proteins.
Fig. 7 shows an electrophoresis gel of a Brichos fusion protein.

Fig. 8 shows an electrophoresis gel of a GFP fusion protein and GFP obtained from the fusion
protein.

Fig. 9 shows an electrophoresis gel of a neuroserpin fusion protein and neuroserpin obtained
from the fusion protein.

Detailed description of the invention
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[0027] The present invention is concerned with production of proteins and polypeptides
selected from the group consisting of (a) polypeptide drugs and (b) growth factors. Depending
on the purpose with this production, the end product may vary. It may for instance be desirable
to obtain the protein or polypeptide inserted in a lipid membrane, in solution or associated with
other biomolecules. It shall also be realized that it may also be highly desirable to obtain the
desired protein or polypeptide as part of a fusion protein, which may provide a suitable handle
for purification and detection and/or provide desirable properties, e.g. stability and solubility.

[0028] The present invention is generally based on the insight of the usefulness of the N-
terminal (NT) fragment of a spider silk protein as a solubility-enhancing moiety in a fusion
protein that is produced from recombinant DNA. Thus, the present invention provides
according to a first aspect a fusion protein comprising (i) at least one solubility-enhancing
moiety which is derived from the NT fragment of a spider silk protein; and (ii) at least one
moiety which is a desired protein or polypeptide selected from the group consisting of (a)
polypeptide drugs and (b) growth factors. In a preferred embodiment, the fusion proteins
consists of (i) at least one solubility-enhancing moiety which is derived from the NT fragment of
a spider silk protein; and (ii) at least one moiety which is a desired protein or polypeptide,
optionally including other preferred features disclosed herein, e.g. a linker peptide and/or a
cleavage site between the solubility-enhancing moiety and the desired protein or polypeptide.
In experiments, surprisingly high yields of different fusion proteins have been achieved in E.
coli. The fusion protein may be useful as such in isolated form, e.g. for studies of otherwise
aggregated or poorly soluble proteins in soluble form, or in crystallization associated with X-ray
crystallography. The fusion protein may also be cleaved to release the desired protein.

[0029] The term "fusion protein" implies here a protein that is made by expression from a
recombinant nucleic acid, i.e. DNA or RNA that is created artificially by combining two or more
nucleic acid sequences that would not normally occur together (genetic engineering). The
fusion proteins according to the invention are recombinant proteins, and they are therefore not
identical to naturally occurring proteins. In particular, wildtype spidroins are not fusion proteins
according to the invention, because they are not expressed from a recombinant nucleic acid as
set out above. The combined nucleic acid sequences encode different proteins, partial proteins
or polypeptides with certain functional properties. The resulting fusion protein, or recombinant
fusion protein, is a single protein with functional properties derived from each of the original
proteins, partial proteins or polypeptides.

[0030] In certain embodiments, the fusion protein according to the invention and the
corresponding genes are chimeric, i.e. the protein/gene fragments are derived from at least
two different species. The solubility-enhancing moiety is derived from the N-terminal fragment
of a spider silk protein. According to this aspect, it is preferred that, the desired protein or
polypeptide is a non-spidroin protein. This implies that the desired protein or polypeptide is not
derived from the C-terminal, repetitive or N-terminal fragment of a spider silk protein.
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[0031] The fusion protein according to the invention may also contain one or more linker
peptides. The linker peptide(s) may be arranged between the solubility-enhancing moiety and
the desired protein or polypeptide moiety, or may be arranged at either end of the solubility-
enhancing moiety and the desired protein or polypeptide moiety. If the fusion protein contains
two or more solubility-enhancing moieties, the linker peptide(s) may also be arranged in
between two solubility-enhancing moieties. The linker(s) may provide a spacer between the
functional units of the fusion protein, but may also constitute a handle for identification and
purification of the fusion protein, e.g. a His and/or a Trx tag. If the fusion protein contains two
or more linker peptides for identification and purification of the fusion protein, it is preferred that
they are separated by a spacer sequence, e.g. Hisg-spacer-Hisg-. The linker may also

constitute a signal peptide, such as a signal recognition particle, which directs the fusion
protein to the membrane and/or causes secretion of the fusion protein from the host cell into
the surrounding medium. The fusion protein may also include a cleavage site in its amino acid
sequence, which allows for cleavage and removal of the linker(s) and/or the solubility-
enhancing moiety or moieties. Various cleavage sites are known to the person skilled in the art,
e.g. cleavage sites for chemical agents, such as CNBr after Met residues and hydroxylamine
between Asn-Gly residues, cleavage sites for proteases, such as thrombin or protease 3C. and
self-splicing sequences, such as intein self-splicing sequences.

[0032] Each solubility-enhancing moiety is linked directly or indirectly to the desired protein or
polypeptide moiety. A direct linkage implies a direct covalent binding between the two moieties
without intervening sequences, such as linkers. An indirect linkage also implies that the two
moieties are linked by covalent bonds, but that there are intervening sequences, such as
linkers and/or one or more further solubility-enhancing moieties.

[0033] The at least one solubility-enhancing moiety may be arranged at either end of the
desired protein or polypeptide, i.e. C-terminally arranged or N-terminally arranged. It is
preferred that the least one solubility-enhancing moiety is arranged at the N-terminal end of
the desired protein or polypeptide. If the fusion protein contains one or more linker peptide(s)
for identification and purification of the fusion protein, e.g. a His or Trx tag(s), it is preferred
that it is arranged at the N-terminal end of the fusion protein. The at least one solubility-
enhancing moiety may also be integrated within the desired protein or polypeptide, for instance
between domains or parts of a desired protein. In a preferred embodiment, at least one
solubility-enhancing moiety constitutes the N-terminal and/or the C-terminal end of the fusion
protein, i.e. no linker peptide or other sequence is present terminal of the solubility-enhancing
moiety. A typical fusion protein according to the invention may contain 1-6, such as 1-4, such
as 1-2 solubility-enhancing moieties.

[0034] In a preferred embodiment, the fusion protein is comprising at least two solubility-
enhancing moieties, each being derived from the N-terminal (NT) fragment of a spider silk
protein. The solubility-enhancing moieties, preferably two solubility-enhancing moieties, may
be consecutively arranged at either end of the desired protein or polypeptide, i.e. C-terminally
arranged or N-terminally arranged. Consecutively arranged solubility-enhancing moieties may
also be integrated within the desired protein or polypeptide, for instance between domains or
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parts of a desired protein. The solubility-enhancing moieties may also be non-consecutively
arranged, either at each end of the desired protein or polypeptide, i.e. C-terminally and N-
terminally arranged, or at one end of the desired protein or polypeptide and integrated within
the desired protein or polypeptide. A typical preferred fusion protein according to the invention
may contain 2-6, such as 2-4 solubility-enhancing moieties.

[0035] In a preferred embodiment, the fusion protein according has at least one cleavage site
arranged between at least one desired protein or polypeptide moiety and at least one
solubility-enhancing moiety. This allows for cleavage of the fusion protein and purification of the
desired protein. It is however noted that it may be desirable to obtain the desired protein or
polypeptide as part of a fusion protein, which may provide a suitable handle for purification and
detection and/or provide desirable properties, e.g. stability and solubility. In this case, the
cleavage site may be omitted, or the cleavage site may be included but the cleavage step
omitted.

[0036] A preferred fusion protein has the form of an N-terminally arranged solubility-enhancing
moiety, coupled by a linker peptide of 1-30 amino acid residues, such as 1-10 amino acid
residues, to a C-terminally arranged desired protein or polypeptide. The linker peptide may
contain a cleavage site. Optionally, the fusion protein has an N-terminal or C-terminal linker
peptide, which may contain a purification tag, such as a His tag, and a cleavage site.

[0037] Another preferred fusion protein has the form of an N-terminally arranged solubility-
enhancing moiety coupled directly to a C-terminally arranged desired protein or polypeptide.
Optionally, the fusion protein has an N-terminal or C-terminal linker peptide, which may contain
a purification tag, such as a His tag, and a cleavage site.

[0038] One preferred fusion protein has the form of a two consecutive N-terminally arranged
solubility-enhancing moieties, coupled by a linker peptide of 1-30 amino acid residues, such as
1-10 amino acid residues, to a C-terminally arranged desired protein or polypeptide. The linker
peptide may contain a cleavage site. Optionally, the fusion protein has an N-terminal or C-
terminal linker peptide, which may contain a purification tag, such as a His tag, and a cleavage
site.

[0039] Another preferred fusion protein has the form of two consecutive N-terminally arranged
solubility-enhancing moieties coupled directly to a C-terminally arranged desired protein or
polypeptide. Optionally, the fusion protein has an N-terminal or C-terminal linker peptide, which
may contain a purification tag, such as a His tag, and a cleavage site.

[0040] The solubility-enhancing moiety is derived from the NT fragment of a spider silk protein,
or spidroin. Although the examples by necessity relate to specific NT fragments, in this case
proteins derived from major spidroin 1 (MaSp1) from Euprosthenops australis, it is considered
that the method disclosed herein is applicable to any similar protein moiety. The terms
"spidroins" and "spider silk proteins" are used interchangeably throughout the description and
encompass all known spider silk proteins, including major ampullate spider silk proteins which
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typically are abbreviated "MaSp", or "ADF" in the case of Araneus diadematus. These major
ampullate spider silk proteins are generally of two types, 1 and 2. These terms furthermore
include the new NT protein fragments according to the invention, as defined in the appended
claims and itemized embodiments, and other non-natural proteins with a high degree of
identity and/or similarity to the known spider silk NT protein fragments.

[0041] The solubility-enhancing moiety has a high degree of similarity to the N-terminal (NT)
amino acid sequence of spider silk proteins. As shown in Fig 1, this amino acid sequence is
well conserved among various species and spider silk proteins, including MaSp1 and MaSp2.
In Fig 1, the following spidroin NT fragments (SEQ ID NO: 50-63) are aligned, denoted with
GenBank accession entries where applicable:

TABLE 1 - Spidroin NT fragments

Code Species and spidroin protein GenBank acc. no.
Ea MaSp1 §Euprosthenops australis MaSp 1 AM259067
Lg MaSp1 {Latrodectus geometricus MaSp 1 ABY67420
Lh MaSp1 §{Latrodectus hesperus MaSp 1 ABYG67414
Nc MaSp1 §{Nephila clavipes MaSp 1 ACF19411
At MaSp2 {Argiope trifasciata MaSp 2 AAZ15371
Lg MaSp2 {Latrodectus geometricus MaSp 2 ABY67417
Lh MaSp2 §Latrodectus hesperus MaSp 2 ABR68855
Nim Nephila inaurata madagascariensis MaSp 2 AAZ15322
MaSp2
Nc MaSp2 §{Nephila clavipes MaSp 2 ACF19413
Ab CySp1 {Argiope bruennichi cylindriform spidroin 1 BAE86855
Ncl CySp1 §{Nephila clavata cylindriform spidroin 1 BAE54451
Lh TuSp1 {Latrodectus hesperus tubuliform spidroin ABD24296
Nc Flag Nephila clavipes flagelliform silk protein AF027972
Nim Flag §Nephila inaurata madagascariensis flagelliform {AF218623
silk protein (translated)

[0042] Only the part corresponding to the N-terminal domain is shown for each sequence,
omitting the signal peptide. Nc flag and NIm flag are translated and edited according to Rising
A. et al. Biomacromolecules 7, 3120-3124 (2006)).

[0043] It is not critical which specific solubility-enhancing moiety is present in fusion proteins
according to the invention, as long as the solubility-enhancing moiety is not entirely missing.
Thus, the solubility-enhancing moiety according to the invention can be selected from any of
the amino acid sequences shown in Fig 1 or sequences with a high degree of similarity. A wide
variety of solubility-enhancing sequences can be used in the fusion protein according to the
invention. Based on the homologous sequences of Fig 1, the following sequence constitutes a
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consensus solubility-enhancing amino acid sequence:
QANTPWSSPNLADAFINSF(M/L)SA(A/)SSSGAFSADQLDDMSTIG(D/N/Q)T
LMSAMD(N/S/IK)IMGRSG(K/R)STKSKLQALNMAFASSMAEIAAAESGG(G/Q)
SVGVKTNAISDALSSAFYQTTGSVNPQFY(N/S)EIRSLI(G/N)M(F/L)A/S)QAS
ANEV (SEQ ID NO 8).

[0044] According to a preferred embodiment of the invention, the sequence of the solubility-
enhancing moiety according to the invention has at least 50% identity, preferably at least 60%
identity, to the consensus amino acid sequence SEQ ID NO 8, which is based on the amino
acid sequences of Fig 1. In a preferred embodiment, the sequence of the solubility-enhancing
moiety according to the invention has at least 65% identity, preferably at least 70% identity, to
the consensus amino acid sequence SEQ ID NO 8. In preferred embodiments, the solubility-
enhancing moiety according to the invention has furthermore 70%, preferably 80%, similarity to
the consensus amino acid sequence SEQ ID NO 8.

[0045] A representative solubility-enhancing moiety according to the invention is the
Euprosthenops australis sequence SEQ ID NO 6. According to a preferred embodiment of the
invention, the solubility-enhancing moiety has at least 80% identity to SEQ ID NO 6 or any
individual amino acid sequence in Fig 1, i.e. SEQ ID NO 50-63. In preferred embodiments of
the invention, the solubility-enhancing moiety has at least 90%, such as at least 95% identity, to
SEQ ID NO 6 or any individual amino acid sequence in Fig 1. In preferred embodiments of the
invention, the solubility-enhancing moiety is identical to SEQ ID NO 6 or any individual amino
acid sequence in Fig 1, in particular to Ea MaSp1.

[0046] The term "% identity", as used throughout the specification and the appended claims, is
calculated as follows. The query sequence is aligned to the target sequence using the
CLUSTAL W algorithm (Thompson, J.D., Higgins, D.G. and Gibson, T.J., Nucleic Acids
Research, 22: 4673-4680 (1994)). A comparison is made over the window corresponding to
the shortest of the aligned sequences. The amino acid residues at each position are
compared, and the percentage of positions in the query sequence that have identical
correspondences in the target sequence is reported as % identity.

[0047] The term "% similarity", as used throughout the specification and the appended claims,
is calculated as described for "% identity", with the exception that the hydrophobic residues Ala,
Val, Phe, Pro, Leu, lle, Trp, Met and Cys are similar; the basic residues Lys, Arg and His are
similar; the acidic residues Glu and Asp are similar; and the hydrophilic, uncharged residues
GIn, Asn, Ser, Thr and Tyr are similar. The remaining natural amino acid Gly is not similar to
any other amino acid in this context.

[0048] Throughout this description, alternative embodiments according to the invention fulffill,
instead of the specified percentage of identity, the corresponding percentage of similarity.
Other alternative embodiments fulfill the specified percentage of identity as well as another,
higher percentage of similarity, selected from the group of preferred percentages of identity for
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each sequence. For example, a sequence may be 70% similar to another sequence; or it may
be 70% identical to another sequence; or it may be 70% identical and 90% similar to another
sequence.

[0049] The solubility-enhancing moiety contains from 100 to 160 amino acid residues. It is
preferred that the solubility-enhancing moiety contains at least 100, or more than 110,
preferably more than 120, amino acid residues. It is also preferred that the solubility-enhancing
moiety contains at most 160, or less than 140 amino acid residues. A typical solubility-
enhancing moiety contains approximately 130-140 amino acid residues.

[0050] The desired protein or polypeptide is a non-spidroin protein or polypeptide. The
sequence of a desired non-spidroin protein or polypeptide according to the invention preferably
has less than 30% identity, such as less than 20% identity, preferably less than 10% identity, to
any of the spidroin amino acid sequences disclosed herein, and specifically to any of SEQ ID
NO: 6-10.

[0051] In a preferred embodiment, the desired non-spidroin protein or polypeptide is derived
from sponges, comb jellies, jellyfishes, corals, anemones, flatworms, rotifers, roundworms,
ribbon worms, clams, snails, octopuses, segmented worms, crustaceans, insects, bryozoans,
brachiopods, phoronids, sea stars, sea urchins, tunicates, lancelets, vertebrates, including
human, plants, fungi, yeast, bacteria, archaebacteria or viruses or is an artificial protein or
polypeptide. By "derived" is meant that the sequence of a desired non-spidroin protein or
polypeptide according to the invention has preferably at least 50% identity, preferably at least
60%, preferably at least 70%, more preferably at least 80% identity, or even at least 90%
identity, such as 95-100% identity, to a corresponding naturally occurring protein and having a
maintained function. In one preferred embodiment, the desired non-spidroin protein or
polypeptide is derived from molluscs, insects, vertebrates, including human, plants, fungi,
yeast, bacteria, archaebacteria or viruses or is an artificial protein or polypeptide. In a
preferred embodiment, the desired non-spidroin protein or polypeptide is derived from
vertebrates, including human, plants, fungi, yeast, bacteria, archaebacteria or viruses or is an
artificial protein or polypeptide.

[0052] The desired non-spidroin protein or polypeptide is selected from the group consisting of
polypeptide drugs and growth factors.

[0053] Amyloid-forming proteins and polypeptides include proteins and polypeptides that are
associated with disease and functional amyloid. Examples of amyloid-forming proteins and
polypeptides include amyloid beta peptide (AB-peptide), islet amyloid polypeptide (amylin or
IAPP), prion protein (PrP), a-synuclein, calcitonin, prolactin, cystatin, atrial natriuretic factor
(ATF) and actin. Examples of amyloid-forming proteins and polypeptides are listed in Table 3.
TABLE 3 - Amyloid-forming proteins and polypeptides

Protein Uniprot ID
AB1-42 P05067
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Protein Uniprot ID
Apolipoprotein SAA P02735
Cystatin C P01034
Transthyretin P02766
Lysozyme P61626
a-synuclein P37840
Prion protein P04156
ODAM A1E959
Lactadherin Q08431
Tau P10636
Gelsolin P06396
ABri, ADan Q9Y287
Insulin P01308
Apolipoprotein A-I P02652
Apolipoprotein A-IV P06727
Semenogelin | P04279
Keratoepithelin Q15582
Lactotransferrin P02788
Fibrinogen a-chain P02671
ANF P01160
IAPP P10997
B2-microglobulin P61769
Calcitonin P01258
Prolactin P01236
Apolipoprotein A-I P02647
CsgA P28307
Sup35 C7GN25
Pmel17 P40967
HET-s A8HR89
Ure2p Q8NIE6

[0054] Examples of disulphide-containing proteins and polypeptides include surfactant protein
B (SP-B) and variants thereof, such as Mini-B, Mini-B27, Mini-BLeu, o-defensins and B-
defensins. Without being limited to any specific theory, it is contemplated that the solubility-
enhancing moiety promotes the desired formation of intrachain disulphide bonds over
interchain disulphide bonds in defensins and other disulphide-containing proteins and
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TABLE 4 - Disulphide-containing proteins and polypeptides

Protein

Sequence / Uniprot ID

Human SP-B (SEQ ID
NO 99)

FPIPLPYCWLCRALIKRIQAMIPKGALAVAVAQVCRVVPL
VAGGICQCLAERYSVILLDTLLGRMLPQLVCRLYLRCSM #

Mouse SP-B (SEQ ID
NO 100)

LPIPLPFCWLCRTLIKRVQAVIPKGVLAVAVSQVCHVVPL
VWGGICQCLAERYTVLLLDALLGRVVPQLVCGLVLRCST #

Pig SP-B (SEQ ID NO
101)

FPIPLPFCWLCRTLIKRIQAVVPKGVLLKAVAQVCHVVPL
PVGGICQCLAERYIVICLNMLLDRTLPQLVCGLVLRCSS #

Rabbit SP-B (SEQ ID
NO 102)

FPIPLPLCWLCRTLLKRIQAMIPKGVLAMAVAQVCHVVPL
WGGICQCLAERYTVILLEVLLGHVLPQLVCGLVLRCSS @

Rat SP-B (SEQ ID NO
103)

LPIPLPFCWLCRTLIKRVQAVIPKGVLAVAVSQVCHVVPL
VVGGICQCLAERYTVLLLDALLGRVVPQLVCGLVLRCST #

Mini-B (SEQ ID NO
104)

CWLCRALIKRIQAMIPKGGRMLPQLVCRLVLRCS P

Mini-BLeu (SEQ ID
NO 105)

CWLCRALIKRIQALIPKGGRLLPQLVCRLVLRCS P

Mini-B27 (SEQ ID NO
106)

CLLCRALIKRFNRYLTPQLVCRLVLRC °

1a AA (SEQ ID NO
107)

CWLARALIKRIQALIPKGGRLLPQLVARLVLRCS ¢

1b AA (SEQ ID NO
108)

AWLCRALIKRIQALIPKGGRLLPQLVCRLVLRAS ©

1a LL (SEQ ID NO
109)

CWLLRALIKRIQALIPKGGRLLPQLVLRLVLRCS ¢

1b LL (SEQ ID NO
110)

LWLCRALIKRIQALIPKGGRLLPQLVCRLVLRLS ©

Proinsulin P01308
CARD1f P78310
Brichos SEQ ID NO: 41

linkages

8 Cys8-Cys77, Cys11-Cys71, Cys35-Cys46 and intermolecular Cys48-Cys48
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Protein Sequence / Uniprot ID
b Cys1-Cys33 and C4-C27 linkages

€ Cys1-Cys27 and C4-C21 linkages
d Cys1-Cys33 linkage
© Cys4-Cys27 linkage

T Coxsackievirus and adenovirus receptor

[0055] Examples of apolipoproteins include class A-H apolipoproteins. Examples of
apolipoproteins are listed in Table 5.

TABLE 5 - Apolipoproteins

Protein Sequence / Uniprot ID
Apolipoprotein B-100 P04114
Apolipoprotein C-1 P02654
Apolipoprotein D P05090
Apolipoprotein E P02649

[0056] Examples of membrane proteins and polypeptides include membrane-associated
receptors, including cytokine receptors, KL4, LL-37, surfactant protein C (SP-C) and variants
thereof, such as SP-C(Leu), SP-C33, SP-C30 and SP-C33Leu. Other specific examples include
SP-C33Leu fused to Mini-B,Mini-BLeu, 1a AA, 1b AA, 0 AAAA, 1a LL, 1b LL, O LLLL or SP-B
proteins, optionally via a linker, e.g. Gly,, Leu,, Gly-Ala, or the like. SP-C33Leu may be
arranged N-terminal or, preferably, C-terminal to the Mini-B,Mini-BLeu, 1a AA, 1b AA, 0 AAAA,
1a LL, 1b LL, O LLLL or SP-B protein. Examples of membrane proteins and polypeptides are
listed in Table 6.

TABLE 6 - Membrane proteins and polypeptides

Protein Sequence
SP-C (SEQ ID NO 111) FGIPCCPVHLKRLLIVVVVVVLIVWIVGALLMGL *

SP-C(Leu) (SEQ ID NO 112) {FGIPSSPVHLKRLKLLLLLLLLILLLILGALLMGL
SP-C33 (SEQ ID NO 113) IPSSPVHLKRLKLLLLLLLLILLLILGALLMGL
SP-C30 (SEQ ID NO 114) IPSSPVHLKRLKLLLLLLLLILLLILGALL

SP-C33(Leu) (SEQ IDNO  {IPSSPVHLKRLKLLLLLLLLILLLILGALLLGL
115)

LL-37 (SEQ ID NO 116) LLGDFFRKSKEKIGKEFKRIVQRIKDFLRNLVPRTES
KL4 (SEQ ID NO 117) KLLLLKLLLLKLLLLKLLLLK
*Cys-5 and Cys-6 in native SP-C are palmitoylated
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Protein Uniprot ID
Growth hormone receptor P10912
G-protein coupled receptor 35 Q9HC97
Insulin receptor, P06213
Gonadotropin releasing hormone receptor P30968
Very low density lipoprotein receptor P98155
TGF-beta receptor, type 1 P36897
Prostaglandin D2 receptor Q13258
Receptor tyrosine-protein kinase erbB-2 (HER2) P04626
Receptor tyrosine-protein kinase erbB-4 (HER4) Q15303
Receptor tyrosine-protein kinase erbB-3 (HER3) P21860
Aquaporin-1 P29972
Aquaporin-2 P41181
Chloride channel protein CIC-Ka P51800
Chloride channel protein CIC-Kb P51801
Integral membrane protein DGCR2/IDD PO8153
Interleukin 9 receptor Q01113

[0057] Examples of protein and polypeptide drugs and drug targets include hormones that are
produced recombinantly, including peptide and protein hormones, such as erythropoietin
(EPO) and growth hormone (GH), cytokines, growth factors, such as insulin-like growth factors
(IGF-1 and IGF-II), KL4, LL-37, surfactant protein C (SP-C) and variants thereof, such as SP-
C(Leu), SP-C33, SP-C30 and SP-C33Leu. Other specific examples include SP-C33Leu fused
to Mini-B, Mini-BLeu, 1a AA, 1b AA, 0 AAAA 1a LL, 1b LL, 0 LLLL or SP-B proteins, optionally
via a linker, e.g. Gly,, Leup, Gly-Ala,, or the like. SP-C33Leu may be arranged N-terminal or,
preferably, C-terminal to the Mini-B, Mini-BLeu, 1a AA, 1b AA, 0 AAAA, 1a LL, 1b LL, O LLLL or
SP-B protein. Examples of protein and polypeptide drugs and drug targets according to the

invention are listed in Table 7.

TABLE 7 - Protein and polypeptide drugs and drug targets

Protein Sequence / Uniprot ID
Insulin-like growth factor 1A P01243
Insulin like growth factor 1B P05019
Growth hormone 1, variant 1 Q6IYF 1
Growth hormone 1, variant 2 Q6IYFO
Growth hormone 2, variant 2 B1A4H7
Insulin P0O1308
Erythropoietin P01588
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Protein Sequence / Uniprot ID

Coagulation Factor VI P00451
Coagulation Factor IX P00740
Prothrombin P0O0734
Serum albumin P02768
Antithrombin 11l P0O1008
Interferon alfa P01563
Somatotropin P01241
Major pollen allergen Bet v 1-A P15494
OspA (Piscirickettsia salmonis) Q5BMB7
17 kDa antigen variant of OspA (P. salmonis) Q9F9K8
Transforming growth factor beta-1 P01137
Transforming growth factor beta-2 P61812
Transforming growth factor beta-3 P10600
Interleukin 1 beta P01584
Interleukin 1 alfa P01583
Interleukin 2 P60568
Interleukin 3 P08700
Interleukin 4 P05112
Interleukin 5 P05113
Interleukin 6 P05231
Interleukin 7 P13232
Interleukin 8 P10145
Interleukin 9 P15248
Interleukin 10 P22301
Interleukin 12 subunit alfa P29459
Interleukin 12 subunit beta P29460
Interleukin 18 Q14116
Interleukin 21 Q9HBE4
Thymic stromal lymphopoietin Q969D9
Brichos SEQ ID NO:41
Neuroserpin SEQ ID NO:49

Protein Sequence
SP-C (SEQ ID NO 111) FGIPCCPVHLKRLLIVVVVVVLIVVVIVGALLMGL 2
SP-C(Leu) (SEQ ID NO FGIPSSPVHLKRLKLLLLLLLLILLLILGALLMGL
112)
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Protein

Sequence

SP-C33 (SEQ ID NO 113)

IPSSPVHLKRLKLLLLLLLLILLLILGALLMGL

SP-C30 (SEQ ID NO 114)

IPSSPVHLKRLKLLLLLLLLILLLILGALL

SP-C33(Leu) (SEQ ID NO
115)

IPSSPVHLKRLKLLLLLLLLILLLILGALLLGL

LL-37 (SEQ ID NO 116)

LLGDFFRKSKEKIGKEFKRIVQRIKDFLRNLVPRTES

KL4 (SEQ ID NO 117)

KLLLLKLLLLKLLLLKLLLLK

1a AA (SEQ ID NO 107)

CWLARALIKRIQALIPKGGRLLPQLVARLVLRCS P

1b AA (SEQ ID NO 108)

AWLCRALIKRIQALIPKGGRLLPQLVCRLVLRAS €

0 AAAA (SEQ ID NO 118)

AWLARALIKRIQALIPKGGRLLPQLVARLVLRAS

1a LL (SEQ ID NO 109)

CWLLRALIKRIQALIPKGGRLLPQLVLRLVLRCS P

Protein

Sequence / Uniprot ID

1b LL (SEQ ID NO 110)

LWLCRALIKRIQALIPKGGRLLPQLVCRLVLRLS ©

0 LLLL (SEQ ID NO 119)

LWLLRALIKRIQALIPKGGRLLPQLVLRLVLRLS

@ Cys-5 and Cys-6 in native SP-C are palmitoylated

b Cys1-Cys33 linkage

€ Cys4-Cys27 linkage

[0058] Examples of aggregation-prone proteins and polypeptides include avidin, streptavidin
and extracellular, ligand-binding parts of cytokine receptors. Examples of aggregation-prone

proteins and polypeptides are listed in Table 8.
TABLE 8 - Aggregation-prone proteins and polypeptides

Protein UniprotiD /other reference
Streptavidin, Streptomyces avidinii P22629
Streptavidin, Streptomyces lavendulae B8YQO01
Streptavidin V1, Streptomyces venezuelae Q53532
Streptavidin V2, Streptomyces venezuelae Q53533
Putative streptavidin, Burkholderia mallei A1V7Z0
(strain SAVP1)
Putative streptavidin, Burkholderia Q2T1Vv4
thailandensis
Putative streptavidin, Burkholderia mallei Q62EP2
Core streptavidin GenBank: CAA77107 1
M4 (quadruple mutein of streptavidin) J Biol Chem 280(24): 23225-23231
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Protein UniprotiD /other reference
(2005)

Avidin, Gallus gallus P02701 GenBank: CAC34569.1
Actin P68133
Interleukin 6 receptor subunit alfa P08887
Interleukin 6 receptor subunit beta P40189
Interleukin 2 receptor subunit alfa P01589
Interleukin 2 receptor subunit beta P14784

Protein Uniprot ID / other reference
Cytokine receptor common subunit gamma P31785
Green Fluorescent Protein (GFP) SEQ ID NO: 44

[0059] Examples of proteases include protease 3C from coxsackie virus or human rhinovirus.
Further examples of proteases are listed in Table 9.
TABLE 9 - Proteases

Protease Class {Accession no.
Trypsin (bovine) serine P00760
Chymotrypsin (bovine) serine P00766
Elastase (porcine) serine P00772
Endoproteinase Arg-C (mouse submaxillary gland) serine
Endoproteinase Glu-C (V8 protease) (Staphylococcus serine P04188
aureus)
Acylamino-acid-releasing enzyme (porcine) serine P19205
Carboxypeptidase (Penicillium janthinellum) serine P43946
Proteinase K (Tritirachium album) serine P06873
Subtilisin (Bacillus subtilis) serine P04189
P29122
Carboxypeptidase Y (yeast) serine P00729
Endoproteinase Lys-C (Lysobacter enzymogenes) serine S77957
Enteropeptidase (human) serine P98073
Prothrombin serine P00734
Factor X serine P00742
Pepsin aspartic P00791
P00790
Cathepsin D (human) aspartic P07339
HIV-1 protease aspartic Q9YQ34
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Protease Class {Accession no.

Cathepsin C cysteine

Clostripain (endoproteinase-Arg-C) (Clostridium cysteine P09870
histolyticum)

Papain (Carica papaya) cysteine P00784
Protease 3C cysteine Q04107
Tobacco Etch virus (TEV) cysteine QOGDUS8
Thermolysin (Bacillus thermo-proteolyticus) metallo P0O0800
Endoproteinase Asp-N (Pseudomonas fragi) metallo Q9R4J4
Carboxypeptidase A (bovine) metallo P00730
Carboxypeptidase B (porcine) metallo P00732
IgA protease metallo Q97QP7

[0060] The desired non-spidroin protein may be selected from surfactant protein B (SP-B) and
variants thereof, such as Mini-B, Mini-B27, Mini-BLeu, KL4, LL-37, and surfactant protein C
(SP-C) and variants thereof, such as SP-C(Leu), SP-C33, SP-C30 and SP-C33Leu. Other
preferred non-spidroin proteins are neuroserpin, GFP, and the 1a AA, 1b AA, 0 AAAA, 1a LL,
1b LL and O LLLL proteins.

[0061] Certain fusion proteins are selected from the group consisting of SEQ ID NOS 26, 28,
30, 34, 37, 39, 42 and 47; and proteins having at least 80%, preferably at least 90%, more
preferably at least 95% identity, to any of these proteins.

[0062] There is also provided an isolated polynucleic acid encoding a fusion protein as set out
herein, one isolated polynucleic acid is selected from the group consisting of SEQ ID NOS 27,
29, 31, 38, 40, 43 and 48. Another isolated polynucleic acid is selected from the group
consisting of SEQ ID NOS 14-16,18 and 24.

[0063] According to one aspect, the present invention provides a novel use of at least one
moiety which is derived from the N-terminal (NT) fragment of a spider silk protein as a solubility
enhancing moiety in a fusion protein for production of a desired protein or polypeptide selected
from the group consisting of (a) polypeptide drugs and (b) growth factors.

[0064] There is also provided a method of producing a fusion protein. The first step involves
expressing in a suitable host a fusion protein according to the invention. Suitable hosts are well
known to a person skilled in the art and include e.g. bacteria and eukaryotic cells, such as
yeast, insect cell lines and mammalian cell lines. Typically, this step involves expression of a
polynucleic acid molecule which encodes the fusion protein in E. coli.

[0065] The second method step involves obtaining a mixture containing the fusion protein. The
mixture may for instance be obtained by lysing or mechanically disrupting the host cells. The
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mixture may also be obtained by collecting the cell culture medium, if the fusion protein is
secreted by the host cell. The thus obtained protein can be isolated using standard
procedures. If desired, this mixture can be subjected to centrifugation, and the appropriate
fraction (precipitate or supernatant) be collected. The mixture containing the fusion protein can
also be subjected to gel filtration, chromatography, e.g. anion exchange chromatography,
dialysis, phase separation or filtration to cause separation. Optionally, lipopolysaccharides and
other pyrogens are actively removed at this stage. If desired, linker peptides may be removed
by cleavage in this step.

[0066] In a preferred method, the obtained mixture comprises the fusion protein dissolved in a
liquid medium, typically a salt buffer or cell culture medium. In one preferred method, the
mixture has a pH below 6.3, and preferably below 6, which promotes assembly of soluble NT
domains. In another preferred method, the mixture has a pH above 6.4, and preferably above
7, which prevents or decreases assembly of soluble NT domains. A pH above 6.4, such as
above 7, may be particularly useful to improve solubility of fusion proteins wherein the desired
protein/polypeptide is an amyloid-forming or aggregation-prone protein/polypeptide.

[0067] According to a related aspect, the present invention provides a method of producing a
desired protein or polypeptide selected from the group consisting of (a) polypeptide drugs and
(b) growth factors. The first step involves expressing in a suitable host a fusion protein
according to the invention. Suitable hosts are well known to a person skilled in the art and
include e.g. bacteria and eukaryotic cells, such as yeast, insect cell lines and mammalian cell
lines. Typically, this step involves expression of a polynucleic acid molecule which encodes the
fusion protein in E. coli.

[0068] The second method step involves obtaining a mixture containing the fusion protein. The
mixture may for instance be obtained by lysing or mechanically disrupting, e.g. sonicating, the
host cells. The mixture may also be obtained by collecting the cell culture medium, if the fusion
protein is secreted by the host cell. The thus obtained protein can be isolated using standard
procedures. If desired, this mixture can be subjected to centrifugation, and the appropriate
fraction (precipitate or supernatant) be collected. The mixture containing the fusion protein can
also be subjected to gel filtration, chromatography, e.g. anion exchange
chromatography,dialysis, phase separation or filtration to cause separation. Optionally,
lipopolysaccharides and other pyrogens are actively removed at this stage. If desired, linker
peptides may be removed by cleavage in this step. As set out above, this may be the most
suitable form of the desired protein or polypeptide, i.e. as part of a fusion protein. It may
provide a suitable handle for purification and detection and/or provide desirable properties, e.g.
stability and in particular solubility.

[0069] In a preferred embodiment, the method may also comprise the step of cleaving the
fusion protein to provide the desired protein or polypeptide. In this embodiment, the fusion
protein is comprising at least one cleavage site arranged between at least one desired protein
or polypeptide moiety and at least one solubility-enhancing moiety. In a typical fusion protein,
this implies the presence of a single cleavage site between the solubility-enhancing moiety or
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moieties and the desired protein or polypeptide. Cleavage may be achieved using standard
procedures, for instance cleavage by cyanogen bromide (CNBr) after Met residues, cleavage
by hydroxylamine between Asn and Gly residues, cleavage by protease 3C between GIn and
Gly residues at -XLETLFQGX- sites (SEQ ID NO 120), and at various other protease sites that
are well known to the person skilled in the art.

[0070] The thus obtained desired protein or polypeptide can be isolated using standard
procedures. If desired, this mixture can be subjected to centrifugation, and the appropriate
fraction (precipitate or supernatant) be collected. The mixture containing the desired protein or
polypeptide can also be subjected to gel filtration, chromatography, dialysis, phase separation
or filtration to cause separation. Optionally, lipopolysaccharides and other pyrogens are
actively removed at this stage. If desired, linker peptides may be removed by cleavage in this
step.

[0071] In a preferred embodiment, the obtained mixture comprises the fusion protein dissolved
in a liquid medium, typically a salt buffer or cell culture medium. In one preferred embodiment,
the mixture has a pH below 6.3, and preferably below 6, such as in the interval 4.2-6.3 or 4.2-
6, which promotes assembly of soluble NT domains. In another preferred embodiment, the
mixture has a pH above 6.4, and preferably above 7, which prevents or decreases assembly of
soluble NT domains. A pH above 6.4, such as above 7, may be particularly useful to improve
solubility of fusion proteins wherein the desired protein/polypeptide is an amyloid-forming or
aggregation-prone protein/polypeptide.

[0072] Thus, the fusion protein is typically obtained as a solution in a liquid medium. By the
terms "soluble" and "in solution" is meant that the fusion protein is not visibly aggregated and
does not precipitate from the solvent at 60 000xg. The liquid medium can be any suitable
medium, such as an aqueous medium, preferably a physiological medium, typically a buffered
aqueous medium, such as a 10-50 mM Tris-HCI buffer or phosphate buffer. The liquid medium
preferably has a pH of 6.4 or higher, such as 7 or higher, and/or an ion composition that
prevents polymerisation of the solubility-enhancing moiety. That is, the liquid medium typically
has either a pH of 6.4 or higher, such as 7 or higher, or an ion composition that prevents
polymerisation of the solubility-enhancing moiety, or both.

[0073] lon compositions that prevent polymerisation of the solubility-enhancing moiety can
readily be prepared by the skilled person. A preferred ion composition that prevents
polymerisation of the solubility-enhancing moiety has an ionic strength of more than 300 mM.
Specific examples of ion compositions that prevent polymerisation of the solubility-enhancing
moiety include above 300 mM NaCl, 100 mM phosphate and combinations of these ions
having desired preventive effect on the polymerisation of the solubility-enhancing moiety, e.g. a
combination of 10 mM phosphate and 300 mM NacCl.

[0074] It has surprisingly been found that the presence of a solubility-enhancing moiety
improves the stability of the solution and prevents polymer formation under these conditions.
This can be advantageous when immediate polymerisation may be undesirable, e.g. during
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protein purification, in preparation of large batches, or when other conditions need to be
optimized. It is preferred that the pH of the liquid medium is adjusted to 6.7 or higher, such as
7.0 or higher to achieve high solubility of the fusion protein. It can also be advantageous that
the pH of the liquid medium is adjusted to the range of 6.4-6.8, which provides sufficient
solubility of the spider silk protein but facilitates subsequent pH adjustment to 6.3 or lower.

[0075] Another aspect of the invention is based on the insight that the NT domain will form
large soluble assemblies when the pH is lowered from ca 7 to 6, or more specifically from
above 6.4 to below 6.3. This assembly occurs most efficiently at a pH above 4.2, i.e. in the
range of 4.2-6.3, such as 4.2-6. This property can be used for affinity purification, e.g. if NT is
immobilized on a column. This approach allows release of bound proteins by a shift in pH
within a physiologically relevant interval, since the assembly will resolve when pH is elevated
fromca6to7.

[0076] In a preferred embodiment of the methods according to the invention, the step of
isolating the fusion protein involves purification of the fusion protein on an affinity medium,
such as an affinity column, with an immobilized NT moiety and/or on an anion exchange
medium, such as an anion exchange column. Purification of the fusion protein on an affinity
medium is preferably carried out with association to an affinity medium with an immobilized NT
moiety at a pH of 6.3 or lower, preferably in the range of 4.2-6.3, followed by dissociation from
the affinity medium with a desired dissociation medium, e.g. having a pH of 6.4 or higher, a pH
of 4.1 or lower and/or having a high ionic strength. Purification of the fusion protein on an anion
exchange medium is preferably carried out with association to the anion exchange medium at
a pH of 6.4 or higher, followed by dissociation from the anion exchange medium with a
dissociation medium having a high ionic strength. If desired, purification of the fusion protein on
an affinity medium, such as an affinity column, with an immobilized NT moiety can be
combined with purification on an anion exchange medium, such as an anion exchange column.
A dissociation medium having high ionic strength typically has an ionic strength of more than
300 mM, such as above 300 mM NacCl.

[0077] These two affinity-based procedures utilize the inherent properties of the solubility-
enhancing moiety according to the invention. Of particular interest is the strong tendency of
spidroin NT protein fragments to associate at a pH below 6.3, in particular in the range of 4.2-
6.3. This can advantageously be utilized as a powerful affinity purification tool, allowing one-
step purification of fusion proteins according to the invention from complex mixtures. Although
chromatography is preferred, other affinity-based purification methods than chromatography
can obviously be employed, such as magnetic beads with functionalized surfaces or filters with
functionalized surfaces.

[0078] The present invention will in the following be further illustrated by the following non-
limiting examples.

Examples
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Example 1 - Production of an SP-C33Leu fusion protein

[0079] An expression vector was constructed comprising a gene encoding NT-MetSP-C33Leu
as a fusion to Hisg (SEQ ID NOS: 26-27). The vector was used to transform Escherichia coli
BL21 (DE3) cells (Merck Biosciences) that were grown at 30°C in Luria-Bertani medium
containing kanamycin to an ODggg of 0.9-1, induced with isopropyl-p-D-thiogalactopyranoside

(IPTG), and further incubated for 3 hours at 25°C. The cells were harvested by centrifugation
and resuspended in 20 mM Tris-HCI, pH 8.

[0080] Lysozyme was added, and the cells were incubated for 30 min on ice. Tween was
added to a final concentration of 0.7%. The cells were disrupted by sonication on ice for 5 min,
alternating 2 seconds on and 2 seconds off. The cell lysate was centrifuged at 20 000 x g for
30 min. The supernatant was loaded on a Ni-NTA sepharose column, equilibrated with 20 mM
Tris-HCI, pH 8 buffer containing 0.7% Tween. The column was washed with 20 mM Tris-HCI,
pH 8 buffer containing 0.7% Tween, and the bound protein was eluted with 20 mM Tris-HCI pH
8, 300 mM imidazole buffer containing 0.7% Tween.

[0081] The eluate was subjected to SDS-PAGE on a 12% Tris-Glycine gel under reducing
conditions. A major band corresponding to the fusion protein is indicated by the arrow in Fig.
3A. The yield was determined by mg purified protein from 1 litre shake flask culture grown to
an ODggo of 1. The yield was 64 mg/l. It is concluded that a fusion protein containing a single

NT moiety results in surprisingly high yield in the presence of detergent in the cell lysate.

Example 2 - Production of an SP-C33Leu fusion protein

[0082] An expression vector was constructed comprising a gene encoding NTo-MetSP-C33Leu
(i.,e. NTNT-MetSP-C33Leu) as a fusion to Hisg (SEQ ID NOS: 28-29). The vector was used to
transform Escherichia coli BL21 (DE3) cells (Merck Biosciences) that were grown at 30°C in
Luria-Bertani medium containing kanamycin to an ODggg of 0.9-1, induced with isopropyl-B-D-
thiogalactopyranoside (IPTG), and further incubated for 3 hours at 25°C. The cells were
harvested by centrifugation and resuspended in 20 mM Tris-HCI, pH 8.

[0083] Lysozyme was added, and the cells were incubated for 30 min on ice. Tween was either
not added or added to a final concentration of 0.7%. The cells were disrupted by sonication on
ice for 5 min, alternating 2 seconds on and 2 seconds off. The cell lysate was centrifuged at 20
000 x g for 30 min. The supernatants were loaded on a Ni-NTA sepharose column,
equilibrated with 20 mM Tris-HCI, pH 8 buffer £ 0.7% Tween. The column was washed with 20
mM Tris-HCI, pH 8 buffer £ 0.7% Tween, and the bound protein was eluted with 20 mM Tris-
HCI pH 8, 300 mM imidazole buffer £ 0.7% Tween.
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[0084] The eluate was subjected to SDS-PAGE on a 12% Tris-Glycine gel under reducing
conditions. A major band corresponding to the fusion protein is indicated by the arrow in Fig.
3B. The yield was determined by mg purified protein from 1 litre shake flask culture grown to
an ODggg of 1. The yield was 40 mg/l in the absence of Tween, and 68 mg/l in the presence of

0.7% Tween. It is concluded that a fusion protein containing two consecutive NT moieties
results in surprisingly high yield in the absence of detergent in the cell lysate, and an even
further increased yield in the presence of detergent in the cell lysate.

Example 3 - Production of SP-C33L eu fusion proteins

[0085] Expression vectors are constructed comprising a gene encoding NT-MetSP-C33Leu,
NTo-MetSP-C33Leu and NT-MetSP-C33Leu-NT, respectively. The vectors are used to

transform Escherichia coli BL21(DE3) cells (Merck Biosciences) that are grown at 30°C in
Luria-Bertani medium containing kanamycin to an ODggg of 0.9-1, induced with isopropyl-B-D-
thiogalactopyranoside (IPTG), and further incubated for 3 hours at 25°C. The cells are
harvested by centrifugation and resuspended in 20 mM Tris-HCI, pH 8.

[0086] Lysozyme is added, and the cells are incubated for 30 min on ice. Tween is either not
added or added to a final concentration of 0.7%. The cells are disrupted by sonication on ice
for 5 min, alternating 2 seconds on and 2 seconds off. The cell lysates are centrifuged at 20
000 x g for 30 min.

Example 4 - Preparation of NT-Sepharose

[0087] A CysHisgNT construct is used to transform Escherichia coli BL21 (DE3) cells (Merck

Biosciences). The cells are grown at 30°C in Luria-Bertani medium containing kanamycin to an
ODgpg of 0.8-1, induced with isopropyl-p-D-thiogalactopyranoside (IPTG), and further
incubated for up to 4 hours at room temperature. Thereafter, cells are harvested and
resuspended in 20 mM Tris-HCI, pH 8.0, supplemented with lysozyme and DNase |. After
complete lysis, the 15000g supernatants are loaded on a column packed with Ni sepharose
(GE Healthcare). The column is washed extensively, and then bound proteins are eluted with
100-300 mM imidazole. Fractions containing the target proteins are pooled and dialyzed
against 20 mM Tris-HCI, pH 8.0. Purified Cys-Hisg-NT protein is coupled to activated thiol

Sepharose using standard protocol (GE Healthcare).

Example 5 - Purification of fusion proteins using NT Sepharose

[0088] Cell lysates from Example 3 are loaded on a column packed with NT sepharose, pre-
equilibrated with 20 mM NaPi, pH 6. The column is washed extensively with 20 mM NaPi, pH 6



DK/EP 3168229 T3

and then bound proteins are eluted with 20 mM NaPi, pH 7. Fractions containing the target
proteins are pooled. Protein samples are separated on SDS-PAGE gels and then stained with
Coomassie Brilliant Blue R-250. Protein content is determined from absorbance at 280 nm.

Example 6 - Purification of fusion proteins on anion exchanger

[0089] Cell lysates from Example 3 are loaded on a HiTrap Q FF column (GE Healthcare), pre-
equilibrated with 20 mM NaP pH 6.5. The column is washed extensively and then bound
proteins are eluted with a linear gradient of NaCl up to 1 M. Fractions containing the target
proteins are pooled. Protein samples are separated on SDS-PAGE gels and then stained with
Coomassie Brilliant Blue R-250. Protein content is determined from absorbance at 280 nm.

Example 7 - Cleavage and isolation of desired protein

[0090] The fusion proteins of Examples 3, 5 and 6 are dissolved in 70% aqueous formic acid,
supplemented with 0.1 g/ml CNBr and left at room temp. for 24 hours. Thereafter the mixtures
are dried, and separated in the two-phase system chloroform/methanol/water, 8:4:3, by vol.
SP-C33Leu is found in the organic phase and can thereafter optionally be further purified with
reversed-phase HPLC using a C18 column. The activity of SP-C33Leu mixed with synthetic
phospholipids can be tested in vitro or in vivo, as described in e.g. J. Johansson et al., J. Appl.
Physiol. 95, 2055-2063 (2003).

Example 8 - Production of LL-37 fusion protein

[0091] An expression vector was constructed comprising a gene encoding NT2-LL37 (i.e.
NTNT-LL37) as a fusion to Hisg (SEQ ID NOS: 30-31). The vector was used to transform
Escherichia coli BL21 (DE3) cells (Merck Biosciences) that were grown at 30°C in Luria-Bertani
medium containing kanamycin to an ODggy of 0.9-1, induced with isopropyl-B-D-
thiogalactopyranoside (IPTG), and further incubated for 3 hours at 25°C. The cells were
harvested by centrifugation and resuspended in 20 mM Tris-HCI, pH 8.

[0092] Lysozyme was added, and the cells were incubated for 30 min on ice. The cells were
disrupted by sonication on ice for 5 min, alternating 2 seconds on and 2 seconds off. The cell
lysate was centrifuged at 20 000 x g for 30 min. The supernatants were loaded on a Ni-NTA
sepharose column, equilibrated with 20 mM Tris-HCI, pH 8, 250 mM NaCl buffer. The column
was washed with 20 mM Tris-HCI, pH 8, 250 mM NaCl buffer, and the bound protein was
eluted with 20 mM Tris-HCI pH 8, 300 mM imidazole buffer.

Example 9 - Production of NT-REP_4-CT
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[0093] An expression vector was constructed to produce NT-REP4-CT as an N-terminal fusion
to Hisg (SEQ ID NOS 17-18). The vector was used to transform Escherichia coli BL21 (DE3)
cells (Merck Biosciences) that were grown at 30°C in Luria-Bertani medium containing
kanamycin to an ODggg of ~1, induced with isopropyl-p-D-thiogalactopyranoside (IPTG), and
further incubated for up to 4 hours at room temperature. Thereafter, cells were harvested and
resuspended in 20 mM Tris-HCI (pH 8.0) supplemented with lysozyme and DNase |.

[0094] After complete lysis, the 150009 supernatants were loaded onto a column packed with
Ni-Sepharose (GE Healthcare, Uppsala, Sweden). The column was washed extensively before
bound proteins were eluted with 300 mM imidazole. Fractions containing the target proteins
were pooled and dialyzed against 20 mM Tris-HCI (pH 8.0).

[0095] Protein samples were separated via SDS-PAGE and then stained with Coomassie
Brilliant Blue R-250. The resulting NT-REP4-CT protein was concentrated by ultrafiltration using

a 5 kDa molecular mass cutoff cellulose filter (Millipore).

Example 10 - Production of NT-REPA-CT

[0096] An expression vector was constructed to produce NT-REP4-CT as a C-terminal fusion

to Zbasic (SEQ ID NO 19). The vector was used to transform Escherichia coli BL21 (DE3) cells
(Merck Biosciences) that were grown at 30°C in Luria-Bertani medium containing kanamycin to
an ODggp of ~1, induced with isopropyl-p-D-thiogalactopyranoside (IPTG), and further
incubated for up to 2-4 hours at room temperature. Thereafter, cells were harvested and
resuspended in 50 mM Na phosphate (pH 7.5) supplemented with lysozyme and DNase |.

[0097] After complete lysis, the 15000g supernatants were loaded onto cation exchanger
(HiTrap S, GE Healthcare, Uppsala, Sweden). The column was washed extensively before
bound proteins were eluted with a gradient against 500 mM NaCl. Fractions containing the
target proteins were pooled and dialyzed against 50 mM Na phosphate (pH 7.5). The NT-
REP4-CT protein (SEQ ID NO 20) was released from the Zbasic tags by proteolytic cleavage
using a protease 3C:fusion protein ratio of 1:50 (w/w) at 4°C over night. To remove the
released Zbasic tag, the cleavage mixture was loaded onto a second cation exchanger, and
the flowthrough was collected.

Example 11 - Production of NT-REPﬂ-CT

[0098] An expression vector was constructed to produce NT-REP4-CT as an C-terminal fusion
to HisTrxHis (SEQ ID NO 21). The vector was used to transform Escherichia coli BL21 (DE3)
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cells (Merck Biosciences) that were grown at 30°C in Luria-Bertani medium containing
kanamycin to an ODggg of ~1, induced with isopropyl-p-D-thiogalactopyranoside (IPTG), and

further incubated for up to 2-4 hours at room temperature. Thereafter, cells were harvested
and resuspended in 20 mM Tris-HCI (pH 8.0) supplemented with lysozyme and DNase |.

[0099] After complete lysis, the 150009 supernatants were loaded onto column packed with Ni-
Sepharose (GE Healthcare, Uppsala, Sweden). The column was washed extensively before
bound proteins were eluted with a gradient against 500 mM NaCl. Fractions containing the
target proteins were pooled and dialyzed against 20 mM Tris-HCI (pH 8.0). The NT-REP4-CT
protein (SEQ ID NO 22) was released from the HisTrxHis tags by proteolytic cleavage using a
thrombin:fusion protein ratio of 1:1000 (w/w) at 4°C over night. To remove the released
HisTrxHis, the cleavage mixture was loaded onto a second Ni- Sepharose column, and the
flowthrough was collected.

Example 12 - Production of NTZ-REPE-CT

[0100] An expression vector was constructed comprising a gene encoding NT>-REP4-CT (i.e.
NTNT-REP4-CT) as a fusion to Hisg (SEQ ID NOS: 23-24). The vector was used to transform
Escherichia coli BL21 (DE3) cells (Merck Biosciences) that were grown at 30°C in Luria-Bertani
medium containing kanamycin to an ODgy of 0.9-1, induced with isopropyl-p-D-
thiogalactopyranoside (IPTG), and further incubated for 3 hours at 25°C. The cells were
harvested by centrifugation and resuspended in 20 mM Tris-HCI, pH 8.

[0101] Lysozyme and DNase were added, and the cells were incubated for 30 min on ice. The
cell lysate was centrifuged at 20 000 x g for 30 min. The supernatants were loaded on a Ni-
NTA sepharose column, equilibrated with 20 mM Tris-HCI, pH 8 buffer. The column was
washed with 20 mM Tris-HCI, pH 8 buffer, and the bound protein was eluted with 20 mM Tris-
HCI pH 8, 300 mM imidazole buffer.

[0102] The eluate was subjected to SDS-PAGE on a 12% Tris-Glycine gel under reducing
conditions. A major band corresponding to the fusion protein is indicated by the arrow in Fig.
3C. The yield was determined by mg purified protein from 1 litre shake flask culture grown to
an ODggg of 1. The yield was 30 mg/l. It is concluded that spidroin miniature proteins can

advantageously be expressed as fusions with two NT moieties.

Example 13 - Production of NT-REP4-CT, NT,-REP4-CT and NT-REPg-CT

[0103] Expression vectors are constructed comprising a gene encoding NT-REP4-CT (SEQ ID
NOS 20 and 22), NT-REP4-CT (SEQ ID NO 23), and NT-REPg-CT (SEQ ID NO: 25),

respectively. The vectors are used to transform Escherichia coli BL21 (DE3) cells (Merck
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Biosciences) that are grown at 30°C in Luria-Bertani medium containing kanamycin to an
ODggg of 0.9-1, induced with isopropyl-p-D-thiogalactopyranoside (IPTG), and further

incubated for 3 hours at 25°C. The cells are harvested by centrifugation and resuspended in
20 mM Tris-HCI, pH 8.

[0104] Lysozyme is added, and the cells are incubated for 30 min on ice. Tween is either not
added or added to a final concentration of 0.7%. The cell lysates are centrifuged at 20 000 x g
for 30 min. One portion of the supernatant is loaded on an anion exchange column in
accordance with Example 6.

[0105] An NT affinity medium is prepared as described in Example 4. Another portion of the
supernatant is loaded on an NT affinity column in accordance with Example 5.

[0106] Eluates from the anion exchange column and the NT affinity column are subjected to
gel elctrophoresis.

Example 14 - Production of NTHis, NT_z-REP_g-CT and NT_z-Brichos

A) NTHis

[0107] An expression vector was constructed to produce NT as an N-terminal fusion to Hisg

(SEQ ID NO 32). The vector was used to transform Escherichia coli BL21(DE3) cells (Merck
Biosciences) that were grown at 30°C in Luria-Bertani medium containing kanamycin to an
ODgg of ~1, induced with isopropyl-p-D-thiogalactopyranoside (IPTG), and further incubated
for up to 4 hours at room temperature. Thereafter, cells were harvested and resuspended in
20 mM Tris-HCI (pH 8.0) supplemented with lysozyme and DNase |.

[0108] After complete lysis, the 150009 supernatants were loaded onto a column packed with
Ni- Sepharose (GE Healthcare, Uppsala, Sweden). The column was washed extensively before
bound proteins were eluted with 300 mM imidazole. Fractions containing the target proteins
were pooled and dialyzed against 20 mM Tris-HCI (pH 8.0). Protein samples were separated
via SDS-PAGE and then stained with Coomassie Brilliant Blue R-250. The resulting NT protein
(SEQ ID NO 32) was concentrated by ultrafiltration using a 5 kDa molecular mass cutoff
cellulose filter (Millipore). The yield was 112 mg/litre shake flask grown to an ODggg of 1.

B) NT,-REPg-CT

[0109] An expression vector was constructed to produce NT>-REPg-CT (NTNT8REPCT) as an

N-terminal fusion to Hisg (SEQ ID NO 33). The vector were used to transform Escherichia coli
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BL21(DE3) cells (Merck Biosciences) that were grown at 30°C in Luria-Bertani medium
containing kanamycin to an ODggg of ~1, induced with isopropyl-p-D-thiogalactopyranoside

(IPTG), and further incubated for up to 4 hours at room temperature. Thereafter, cells were
harvested and resuspended in 20 mM Tris-HCI (pH 8.0) supplemented with lysozyme and
DNase |. Protein samples were separated via SDS-PAGE and then stained with Coomassie
Brilliant Blue R-250 to confirm protein expression.

[0110] After complete lysis, the 15000g supernatants are loaded onto a column packed with
Ni-Sepharose (GE Healthcare, Uppsala, Sweden). The column is washed extensively before
bound proteins are eluted with 300 mM imidazole. Fractions containing the target proteins are
pooled and dialyzed against 20 mM Tris-HCI (pH 8.0). Protein samples are separated via SDS-
PAGE and then stained with Coomassie Brilliant Blue R-250.

C) NTo-Brichos

[0111] An expression vector was constructed to produce NTo-Brichos (NT-NT-Brichos) as an
N-terminal fusion to Hisg (SEQ ID NO 34). The vector was used to transform Escherichia coli

BL21 (DE3) cells (Merck Biosciences) that were grown at 30°C in Luria-Bertani medium
containing kanamycin to an ODggg of ~1, induced with isopropyl-p-D-thiogalactopyranoside
(IPTG), and further incubated for up to 4 hours at room temperature. Thereafter, cells were
harvested and resuspended in 20 mM Tris-HCI (pH 8.0) supplemented with lysozyme and
DNase |. The cells were further disrupted by sonication on ice for 5 minutes, 2 seconds on and
2 seconds off.

[0112] After complete lysis, the 15000g supernatants were loaded onto a column packed with
Ni- Sepharose (GE Healthcare, Uppsala, Sweden). The column was washed extensively before
bound proteins were eluted with 300 mM imidazole. Fractions containing the target proteins
were pooled and dialyzed against 20 mM Tris-HCI (pH 8.0). Protein samples were separated
via SDS-PAGE and then stained with Coomassie Brilliant Blue R-250. The resulting NTo-
Brichos protein (SEQ ID NO 34) was concentrated by ultrafiltration using a 5 kDa molecular
mass cutoff cellulose filter (Millipore). The yield was 20 mg/litre shake flask grown to an ODggg

of 1.

Example 15 - NT for pH-dependent, reversible capture

[0113] Purpose: Use covalently immobilised NT (and NTNT) to reversibly capture NT fusion
proteins.

[0114] Strategy: Investigate pH dependent assembly of NT (and NTNT) fusion proteins to
fibers (and film) with covalently linked NT (and NTNT). Fibers and films without NT are used as
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control.

A) Fibers

[0115] Fibers (-0.5 cm long, -50 ug) of NT-REP4-CT (SEQ ID NO 20), NT,-REP4-CT (SEQ ID
NO 23) and REP4-CT (SEQ ID NO 2, control) were submerged in 100 pl solution of 5 mg/ml
soluble NTHis (SEQ ID NO 32) or NT>-Brichos (SEQ ID NO 34) at pH 8 for 10 minutes. The pH
was decreased by addition of 400 yl sodium phosphate buffer (NaP) to pH 6 and incubated for
10 minutes to allow assembly of soluble NT to the fiber. The fibers were transferred to 500 pli
of NaP at pH 6, and washed twice. Finally, the fibers were transferred to 500 ul of NaP at pH 7,
and incubated 10 minutes to allow release of soluble NT. The same was done in the presence

of 300 mM NaCl in all pH 6 NaP buffers. Samples from the different solutions were analysed on
SDS-PAGE.

[0116] Using the NT>-REP4-CT and NT-REP4-CT fibers, both NTHis and NTy-Brichos were
captured at pH 6. Upon pH raise to pH 7, both NTHis and NT»-Brichos) were released again

and could be detected on SDS-PAGE. The addition of 300 mM NaCl decreased capture at pH
6.

B) Film:

[0117] Films of NT-REP4-CT (SEQ ID NO 20) and REP4CT (SEQ ID NO 2, control) were

prepared by casting 50 ul of a protein solution of 3 mg/ml in a plastic well and left to dry over
night. The next day, 100 pl solution of 5 mg/ml soluble NTHis (SEQ ID NO 32) at pH 8 was
added to wells with film, and left for 10 minutes. The pH was then decreased to 6 by addition of
400 pl NaP and incubated for 10 minutes to allow assembly of soluble NT to the film. The fiims
were then washed twice with 500 pl of NaP at pH 6. For release of soluble NTHis, 500 ul of
NaP at pH 7 was added and incubated for 10 minutes. The same was done in presence of 300
mM NaCl in all pH 6 NaP buffers. Samples from the different solutions were analysed on SDS-
PAGE.

[0118] Analysis on SDS-PAGE showed that a NT-REP4-CT film allowed NTHis to be captured

at pH 6 and released again upon raise of the pHto 7.

Example 16 - NT for pH-dependent, reversible assembly of fusion proteins

[0119] Purpose: Use NT as a reversible tag that allows analysis of interaction between protein
moieties, e.g. analyse the interaction of Brichos with targets with beta sheet structures e.g.
surfactant protein C (SP-C).
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[0120] NT»-Brichos (SEQ ID NO 34) is mixed with either NTo-MetSP-C33Leu (SEQ ID NO 28)

or NTHis (SEQ ID NO 32) to a total volume of 100 pl at pH 8. NaP buffer (400 pl) is added to
give a final pH of 6, and the mixture is incubated for 20 minutes to allow NT assembly. The pH
is then raised again to pH 7 to allow reversal of NT assembly. Samples from the different
solutions are analysed on native gel and size exclusion chromatography (SEC).

Example 17 - Cleavage of NT-MetSP-C33Leu and isolation of SP-C33Leu

[0121] About 58 mg of Iyophilized HisNT-MetSP-C33Leu (SEQ ID NOS: 26) obtained in
Example 1 was dissolved in 3 ml of 70 % aqueous formic acid by vortexing and sonication. To
this solution, 200 pl of 5 M CNBr in acetonitrile was added, and the mixture was incubated at
room temperature for 24 h. Thereafter solvents were evaporated under a stream of nitrogen,
and the residue was washed three times by solubilisation in 70% aqueous formic acid and
drying under nitrogen.

[0122] To the dried residue was then added 4.56 ml of chloroform/methanol/ water (8:4:3, by
vol), after which the mixture was vortexed and centrifuged. The upper phase was removed,
and 1 ml of chloroform/methanol/water (8:4:3, by vol) was added to the lower phase, and
vortexing, centrifugation and removal of upper phase were repeated. The two upper phases
were combined and dried under vacuum. The lower phase was dried under nitrogen.

[0123] The contents of the lower (left lane) and upper (right lane) phases were analyzed by
SDS-PAGE (Fig 4). This showed that the lower phase contains one major band with an
estimated molecular mass that agrees well with that of SP-C33Leu. The identity of SP-C33Leu
was confirmed by ESI mass spectrometry and amino acid sequencing, which showed a
monoisotopic mass of 3594.6 Da (calculated 3594.4 Da) and the expected amino acid
sequence.

Example 18 - Analysis of surface activity of SP-C33L eu/phospholipid mixture

[0124] 1,2-Dipalmitoyl-sn-glycero-3-phosphocholine (DPPC)/1-palmitoyl-2-oleoyl-sn-glycero-3-
phosphoglycerol (POPG) (68:31, w/w) was dissolved in chloroform:methanol (1:1, v/v) and
mixed with SP-C33Leu (obtained in Example 17) in the same solvent. The peptide content in
the preparations was 2% in relation to the phospholipid weight. The solvents were evaporated
with nitrogen, and the preparations were resuspended in saline to a final phospholipid
concentration of 10 mg/ml by slow rotation at 37°C.

[0125] Surface tension was measured in triplicates in an alveolus by a captive bubble
surfactometer (CBS) (Schurch S et al., J. Appl. Physiol. 67: 2389-2396, 1989). In the CBS,
surfactant and an air-bubble representing the lung alveolus are present in an air-tight enclosed
chamber. To evaluate surface activity under dynamic circumstances, the chamber is
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compressed and surface tension can be calculated by studying the shape and height/width
ratio of the bubble.

[0126] In the experiment, 2 pl of the SP-C33Leu surfactant preparation (10 mg/ml) was
inserted into the sucrose-filled test chamber. After insertion, an air-bubble was created and
surface tension was measured during five minutes of adsorption. In the following quasi-static
cycling experiments, the bubble was compressed stepwise from the initial volume until a
surface tension less than 5 mN/m was reached, alternatively to a maximum area compression
of 50% and then expanded during five cycles.

[0127] The results are illustrated in Fig. 5, where the first and fifth cycle from one
representative example out of three measurements are shown.The surface activity of the SP-
C33Leu/DPPC/POPG mixture (Fig. 5) was very similar to that of synthetic SP-C33 in the same
phospholipid mixture, see e.g. Johansson et al, J. Appl. Physiol, 95: 2055-2063 (2003).

Example 19- Production of an SP-C33Leu fusion protein

A) without NT (comparative example)

[0128] An expression vector was constructed comprising a gene encoding Thioredoxin(TRX)-
SP-C33Leu as a fusion to 2xHisg (SEQ ID NOS: 35-36). The vector was used to transform
Escherichia coli BL21 (DE3) cells (Merck Biosciences) that were grown at 30°C in Luria-Bertani
medium containing kanamycin to an ODggg of 0.9-1, induced with IPTG and further incubated

for 3 hours at 25°C. The cells were harvested and resuspended in 20 mM Tris-HCI (pH 8.0).

[0129] Lysozyme was added, and the cells were incubated for 30 min on ice. Tween was
added to a final concentration of 0.7%. The cells were disrupted by sonication on ice for 5 min,
alternating 2 sec on and 2 sec off. The cell lysate was centrifuged at 20 000xg for 30 min. The
supernatants were loaded onto a column packed with Ni-Sepharose (GE Healthcare, Uppsala,
Sweden), equilibrated with 20 mM Tris-HCI (pH 8.0) + 0.7% Tween. The column was washed
extensively before bound proteins were eluted with a 300 mM imidazole + 0.7% Tween.

[0130] The target protein was eluted with 300 mM imidazole + 0.7 % Tween and analyzed by
SDS-PAGE (Fig. 6A). The eluate contained a small and impure amount of target protein.

B) with NT

[0131] An expression vector was constructed comprising a gene encoding TRX-NT-SP-
C33Leu as a fusion to 2xHis6 (SEQ ID NOS:37-38). The vector was used to transform
Escherichia coli BL21 (DE3) cells (Merck Biosciences) that were grown at 30°C in Luria-Bertani
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medium containing kanamycin to an ODggg of 0.9-1, induced with IPTG, and further incubated
for 3 hours at 25°C. The cells were harvested and resuspended in 20 mM Tris-HCI (pH 8.0).

[0132] Lysozyme was added, and the cells were incubated for 30 min on ice. Tween was
added to a final concentration of 0.7%. The cells were disrupted by sonication on ice for 5 min,
alternating 2 sec on and 2 sec off. The cell lysate was centrifuged at 20 000xg for 30 min. The
supernatants were loaded onto a column packed with Ni-Sepharose (GE Healthcare, Uppsala,
Sweden), equilibrated with20 mM Tris-HCI (pH 8.0)+ 0.7% Tween. The column was washed
extensively before bound proteins were eluted with a 300 mM imidazole + 0.7% Tween.
Fractions containing the fusion proteins were pooled and dialyzed against deionized water.

[0133] The eluate was subjected to SDS-PAGE on a 12 % Tris-Glycine gel under reducing
conditions. A major band corresponding to the protein is indicated by the arrow in Fig. 6B. The
yield was determined by mg purified protein from 1 litre shake flask culture grown to an ODgqgg

of 1. The yield was 30 mg/I.

Example 20 - Production of Brichos

[0134] An expression vector was constructed comprising a gene encoding NTo-Brichos (i.e.
NTNT-Brichos) as a fusion to HisgLinkHisg (SEQ ID NOS:39-40). The vector was used to

transform Escherichia coli BL21 (DE3) cells (Merck Biosciences) that were grown at 30°C in
Luria-Bertani medium containing kanamycin to an ODggg of 0.9-1, induced with IPTG, and

further incubated for 3 hours at 25°C. The cells were harvested and resuspended in 20 mM
Tris-HCI (pH 8.0).

[0135] Lysozyme was added, and the cells were incubated for 30 min on ice. The cells were
disrupted by sonication on ice for 5 min, alternating 2 sec on and 2 sec off. The cell lysate was
centrifuged at 20 000xg for 30 min. The supernatants were loaded onto a column packed with
Ni-Sepharose (GE Healthcare, Uppsala, Sweden). The column was washed extensively before
bound proteins were eluted with a 300 mM imidazole. Fractions containing the fusion proteins
were pooled and dialyzed against 20 mM Tris-HCI (pH 8.0).

[0136] The eluate was subjected to SDS-PAGE on a 12 % Tris-Glycine gel under reducing
conditions. A major band corresponding to the fusion protein is indicated by the arrow in Fig. 7.
The yield was determined by mg purified protein from 1 litre shake flask culture grown to an
ODgqo of 1. The yield was 28 mg/l of the fusion protein.

[0137] The Brichos protein (SEQ ID NO: 41) is released from the 2HiSgNT» tags by proteolytic

cleavage using a protease 3C:fusion protein ratio of 1:100 (w/w) at 4°C. To remove the
released 2HiSgNT, tag, the cleavage mixture is loaded onto a second Ni-Sepharose, and the

flow through is collected.
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Example 21- Production of Green Fluorescent Protein (GFP)

[0138] The GFP utilized in this example is a S147P variant, see Kimata, Y et al., Biochem.
Biophys. Res. Commun. 232: 69-73 (1997).

A) with NT

[0139] An expression vector was constructed comprising a gene encoding NTo-GFP (i.e.
NTNT-GFP) as a fusion to HisgLinkHisg (SEQ ID NOS:42-43). The vector was used to

transform Escherichia coli BL21 (DE3) cells (Merck Biosciences) that were grown at 30°C in
Luria-Bertani medium containing kanamycin to an ODggg of 0.9-1, induced with IPTG, and

further incubated for 3 hours at 25°C. The cells were harvested and resuspended in 20 mM
Tris-HCI (pH 8.0).

[0140] Lysozyme was added, and the cells were incubated for 30 min on ice. The cells were
disrupted by sonication on ice for 5 min, alternating 2 sec on and 2 sec off. The cell lysate was
centrifuged at 20 000xg for 30 min. The supernatants were loaded onto a column packed with
Ni-Sepharose (GE Healthcare, Uppsala, Sweden). The column was washed extensively before
bound proteins were eluted with a 300 mM imidazole. Fractions containing the fusion proteins
were pooled and dialyzed against 20 mM Tris-HCI (pH 8.0). The GFP protein (SEQ ID NO: 44)
was released from the 2HiSgNTo tags by proteolytic cleavage using a protease 3C:fusion

protein ratio of 1:100 (w/w) at 4°C. To remove the released 2HiSgNT, tag, the cleavage

mixture was loaded onto a second Ni-Sepharose, and the flow through was collected.

[0141] The eluates were subjected to SDS-PAGE on a 12 % Tris-Glycine gel under reducing
conditions (Fig. 8). Major bands corresponding to the fusion protein (first eluate, left lane) and
the target protein (second eluate, right lane) are indicated by the arrows in Fig. 8. The yield
was determined by mg purified protein from 1 litre shake flask culture grown to an ODggq of 1.

The yield was 44 mg/l of the fusion protein and 16 mg/l of the target protein.

[0142] The purified GFP was highly fluorescent, confirming the right fold (beta barrel with
linking alpha helix) that is obligate for autocatalytic formation of the chromophore.

B) with other purification tags: Zb and HisgABP (comparative example)

[0143] BL21 (DE3) cells harboring the vectors (pT7ZbGFP, pT7His6ABPGFP) were grown
over night at 37°C in tryptic soy broth media supplemented with kanamycin. On the following
morning, the cultures were inoculated into 100 ml fresh media in 1 litre shake flasks and grown
until an ODggg of 1 was reached. Protein production was then induced by addition of IPTG to a
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final concentration of 1 mM, and production continued for 18 h. The cells were harvested and
resuspended in 50 mM sodium phosphate buffer (pH 7.5). The cells were disrupted by
sonication on ice for 3 min, alternating 1 sec on and 1 sec off. The cell lysate was centrifuged
at 10 000xg for 20 min. The supernatants were loaded onto columns.

[0144] The ZbGFP (SEQ ID NO: 45) fusion protein was purified on 1 ml HiTrap S HP columns
in 50 mM sodium phosphate pH 7.5 and eluated with the same buffer supplemented with 160
mM NaCl.

[0145] The HisgABPGFP (SEQ ID NO: 46) fusion protein was purified on 1 ml Talon columns in

50 mM sodium phosphate pH 8 and eluted with the same buffer supplemented with 30 mM
acetic acid and 70 mM sodium acetate, which gives a pH of 5.0.

[0146] The eluates were subjected to SDS-PAGE on a 10-20 % gradient gel under reducing
conditions. The yield was determined by mg purified protein/1 litre shake flask culture grown to
an ODggg of 1. The yield was 10 mg/l for ZbGFP and 7 mg/l for HisgABPGFP.

Example 22- Production of Neuroserpin

[0147] An expression vector was constructed comprising a gene encoding NTo-Neuroserpin
(i.e. NTNT-Neuroserpin) as a fusion to HiSgLinkHiSg (SEQ ID NOS:47-48). The vector was
used to transform Escherichia coli BL21 (DE3) cells (Merck Biosciences) that were grown at
30°C in Luria-Bertani medium containing kanamycin to an ODggg of 0.9-1, induced with IPTG,
and further incubated for 3 hours at 25°C. The cells were harvested and resuspended in 20
mM Tris-HCI (pH 8.0).

[0148] Lysozyme was added, and the cells were incubated for 30 min on ice. The cells were
disrupted by sonication on ice for 5 min, alternating 2 sec on and 2 sec off. The cell lysate was
centrifuged at 20 000xg for 30 min. The supernatants were loaded onto a column packed with
Ni-Sepharose (GE Healthcare, Uppsala, Sweden). The column was washed extensively before
bound proteins were eluted with 300 mM imidazole. Fractions containing the fusion proteins
were pooled and dialyzed against 20 mM Tris-HCI (pH 8.0).

[0149] The neuroserpin protein (SEQ ID NO: 49) was released from the 2HisgNT, tags by

proteolytic cleavage using a protease 3C:fusion protein ratio of 1:100 (w/w) at 4°C. To remove
the released 2HisgNT; tag, the cleavage mixture was loaded onto a second Ni-Sepharose, and

the flow through was collected.

[0150] The eluates were subjected to SDS-PAGE on a 12 % Tris-Glycine gel under reducing
conditions (Fig. 9). Major bands corresponding to the fusion protein (first eluate, left lane) and
the target protein (second eluate, right lane) are indicated by the arrows in Fig. 9. The yield
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was determined by mg purified protein from 1 litre shake flask culture grown to an ODggq of 1.

The yield was 8 mg/l of the fusionprotein and 4 mg/l of the target protein. As a comparison, the
expression yield of neuroserpin with Hisg tag was 1.7 mg/l (Belorgey et al. Eur J Biochem.

271(16):3360-3367 (2004).

[0151] The inhibition rate of tPa (tissue plasminogen activator) by the expressed neuroserpin
was determined to be the same as published earlier (Belorgey et al. J. Biol. Chem. 277, 17367-
17373 (2002).

Example 23 - Production of a protease 3C fusion proteins

[0152] Expression vectors are constructed comprising a gene encoding HisgNT-3C and
HisgLinkHisgNTNT3C, respectively (Graslund T. et al., Protein Expr Purif 9(1): 125-132 (1997);
Cordingley MG. et al., J. Virol. 63(12): 5037-5045 (1989)). The vectors are used to transform
Escherichia coli BL21(DE3) cells (Merck Biosciences), which are grown at 30°C in Luria-Bertani
medium containing kanamycin to an ODggg of 0.9-1, induced with IPTG, and further incubated
for 3 h at 25°C. The cells are harvested and resuspended in 20 mM Tris-HCI (pH 8.0).

[0153] Lysozyme and DNase are added, and the cells are incubated for 30 min on ice. The
cells are further disrupted by sonication on ice for 3 min, alternating 1 sec on and 1 sec off.
The cell lysate is centrifuged at 15 000xg for 30 min. The supernatants are loaded onto a
column packed with Ni-Sepharose (GE Healthcare, Uppsala, Sweden), equilibrated with 20 mM
Tris-HCI (pH 8.0). The column is washed extensively before bound proteins are eluted with
300 mM imidazole. Fractions containing the fusion proteins are pooled and dialyzed against
deionized water. The eluate is subjected to SDS-PAGE under reducing conditions. The yield is
determined by mg purified protein from 1 litre shake flask culture grown to an ODgqgg of 1.

SEQUENCE LISTING

[0154]

<110> Spiber Technologies AB

<120> PRODUCTION OF PROTEINS AND POLYPEPTIDES
<130> EP-21083749

<150> EP 10156927
<151>2010-03-18

<150> PCT/SE2010/050439
<151>2010-04-21



<150> PCT/SE2010/051163
<151>2010-10-27

<150> EP 10848078
<151> 2010-10-27

<160> 120

<170> Patentln version 3.5

<210> 1

<211> 149
<212> PRT

<213> Euprosthenops australis

<400> 1
Gly Ser
1

Gly Gln

Ala Ala

Gly Gly
50

Ala Ala
65

Gly Gln

Ala Ala

Ser Gln

Ala Ala
130

Gly Tyr
145

<210> 2

Gly

Gly

Ala

35

Tyr

Ala

Gly

Ala

Gly
115

Ala

Gly

<211> 265
<212> PRT

<213> Euprosthenops australis

<220>

Asn

Gly

20

Ala

Gly

Ala

Ser

Ala

100

Ala

Ala

Gln

<221> DOMAIN

Ser

Tyr

Ala

Gln

Ala

Gly

Ala

Gly

Gly

Ser

Gly

Gly

Ala

Gly

Ala

70

Gly

Gly

Ser

Ser

Ile

Gln

Ala

Ser

55

Ala

Asn

Gln

Ala

Gly
135

Gln

Gly

Ala

40

Gly

Ala

Ala

Gly

Ala
120

Gln

Gly

Ala

25

Gly

Gly

Ala

Ala

Gly

105

Ala

Gly

Gln

10

Gly

Gly

Ser

Gly

Ala

S0

Gln

Ala

Gly

Gly

Ser

Gln

Ala

Arg

75

Ala

Gly

Ala

Tyr

Gly

Ser

Gly

Ala

60

Gly

Ala

Gly

Ala

Gly
140

Tyr

Ala

Gly

45

Ala

Gln

Ala

Tyr

Ala
125

Gln

Gly

Ala

30

Gln

Ala

Gly

Ala

Gly

110

Ala

Gly

Gly

15

Ala

Gly

Ala

Gly

Ala

95

Arg

Ala

Gln

Leu

Ala

Gln

Ala

Tyr

80

Ala

Gln

Ala

Gly

DK/EP 3168229 T3



DK/EP 3168229 T3

<222> (1)..(167)
<223> REP fragment

<220>

<221> DOMAIN
<222> (168)..(265)
<223> CT fragment

<400> 2
Gly Ser Gly Asn Ser Gly Ile Gln Gly Gln Gly Gly Tyr Gly Gly Leu
1 5 10 15

Gly Gln Gly Gly Tyr Gly Gln Gly Ala Gly Ser Ser Ala Ala Ala Ala
20 25 30

Ala Ala Ala Ala Ala Ala Ala Ala Gly Gly Gln Gly Gly Gln Gly Gln
35 40 45

Gly Gly Tyr Gly Gln Gly Ser Gly Gly Ser Ala Ala Ala Ala Ala Ala

Ala Ala Ala Ala Ala Ala Ala Ala Ala Gly Arg Gly Gln Gly Gly Tyr

Gly Gln Gly Ser Gly Gly Asn Ala Ala Ala Ala Ala Ala Ala Ala Ala
85 90 95

Ala aAla Ala Ala Ala Gly Gln Gly Gly Gln Gly Gly Tyr Gly Arg Gln
100 105 110

Ser Gln Gly Ala Gly Ser Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala
115 120 125

2la Ala Ala Ala Gly Ser Gly Gln Gly Gly Tyr Gly Gln Gly Gln Gly
130 135 140

Gly Tyr Gly Gln Ser Ser Ala Ser Ala Ser Ala Ala Ala Ser Ala Ala

145 150 155 160

Ser Thr Val Ala Asn Ser Val Ser Arg Leu Ser Ser Pro Ser Ala Vval
165 170 175

Ser Arg Val Ser Ser Ala Val Ser Ser Leu Val Ser Asn Gly Gln Val
180 185 190

Asn Met Ala Ala Leu Pro Asn Ile Ile Ser Asn Ile Ser Ser Ser Val
195 200 205

Ser Ala Ser Ala Pro Gly Ala Ser Gly Cys Glu Val Ile Val Gln Ala
210 215 220

Leu Leu Glu Val Ile Thr Ala Leu Val Gln Ile Val Ser Ser Ser Ser
225 230 235 240



Val Gly Tyr Ile Asn Pro Ser Ala Val Asn Gln Ile Thr Asn Val Val

245 250

Ala Asn Ala Met Ala Gln Val Met Gly
260 265

<210> 3

<211> 296

<212> PRT

<213> Euprosthenops australis

<220>

<221> DOMAIN
<222> (1)..(137)
<223> NT fragment

<220>

<221> DOMAIN
<222> (138)..(296)
<223> REP fragment

<400> 3
Gly Ser Gly Asn Ser His Thr Thr Pro Trp
1 5 10

Glu Asn Phe Met Asn Ser Phe Met Gln Gly
20 25

Phe Thr Ala Ser Gln Leu Asp Asp Met Ser
33 40

Val Gln Ser Ile Gln Ser Leu Ala Ala Gln
50 55

Lys Leu Gln Ala Leu Asn Met Ala Phe Ala
65 70

Ala Ala Ser Glu Glu Gly Gly Gly Ser Leu

Ile Ala Ser Ala Met Ser Asn Ala Phe Leu
100 105

Asn Gln Pro Phe Tle Asn Glu Ile Thr Gln
115 120

Gln Ala Gly Met Asn Asp Val Ser Ala Ser
130 135

Ala Ala Ala Ser Ala Gly Ala Ala Ser Gly
145 150

Thr

Leu

Thr

Gly

Ser

75

Ser

Gln

Leu

Ala

Gln
155

Asn

Ser

Ile

Arg

Ser

Thr

Thr

Val

Ser

140

Gly

Pro

Ser

Ala

45

Thr

Met

Lys

Thr

Ser

125

Ala

Gly

Gly

Met

30

Gln

Ser

Ala

Thr

Gly

110

Met

Gly

Tyr

255

Leu

15

Pro

Ser

Pro

Glu

Ser

val

Phe

Ala

Gly

Ala

Gly

Met

Asn

Ile

80

Ser

Val

Ala

Ser

Gly
160
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Leu

Ala

Gln

Ala

Tyxr

225

Ala

Arg

Ala

Gly

Gly

Ala

Gly

Ala

210

Gly

Ala

Gln

Ala

Gln
290

<210> 4
<211> 340
<212> PRT

<213> Euprosthenops australis

<220>
<221> DOMAIN
<222> (1)..(137)
<223> NT fragment

<220>
<221> DOMAIN
<222> (138)..(340)

<223> REP fragment

<400> 4

Gly

1

Glu

Phe

Val

Ser

Asn

Thr

Gln
S0

Gln

Ala

Gly

195

Ala

Gln

Ala

Ser

Ala

275

Gly

Gly

Ala

180

Tyr

Ala

Gly

Ala

Gln

260

Ala

Gly

Gly

165

Ala

Gly

Ala

Ser

Ala

245

Gly

Ala

Tyr

Gly &Asn Ser

5

Phe Met Asn

20

Ala Ser Gln

35

Ser Ile Gln

Tyr

Ala

Gln

Ala

Gly

230

Ala

Ala

Ala

Gly

His

Ser

Leu

Ser

Gly

Ala

Gly

Ala

215

Gly

Ala

Gly

Gly

Gln
295

Thr

Phe

Asp

Leu
55

Gln

Ala

Ser

200

Ala

Asn

Gly

Ser

Ser

280

Ser

Thr

Met

Asp

40

Ala

Gly

Ala

185

Gly

Ala

Ala

Gln

Ala

265

Gly

Pro

Gln

25

Met

Ala

Ala

170

Gly

Gly

Ala

Ala

Gly

250

Ala

Gln

Gly

Gly

Ser

Gly

Ala

235

Gly

Ala

Gly

Ser

Gln

Ala

Arg

220

Ala

Gln

Ala

Gly

Ser

Gly

Ala

205

Gly

Ala

Gly

Ala

Tyr
285

Ala

Gly

190

Ala

Gln

Ala

Gly

Ala

270

Gly

Trp Thr Asn Pro Gly

10

Gly Leu Ser Ser

Ser Thr Ile Ala

45

Met
30

Gln

Gln Gly Arg Thr Ser

(4}

Ala Ala
175

Gln Gly

Ala Ala

Gly Gly

Ala Ala

240

Tyr Gly
255

Ala Ala

Gly Gln

Leu Ala

15

Pro Gly

Ser Met

Pro Asn
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Lys

65

Ala

Ile

Asn

Gln

Ala

145

Ser

Gly

Ser

Pro

Thr

225

Ala

Gly

Ala

Gly

Gly

305

Ala

Gly

Leu

Ala

Ala

Gln

Ala

130

Ala

Ser

Gln

Ser

Tyr

210

Ser

Gly

Gly

Ala

Tyr

290

Tyr

Ala

Ser

Gln

Ser

Ser

Pro

115

Gly

Ala

Gly

Gly

Ala

195

Gly

Gln

Ala

Tyr

Ala

275

Gly

Gly

Ala

Gly

Ala

Glu

Ala

100

Phe

Met

Ser

Gly

Gly
180

Ala

Thr

Gly

Ala

Gly

260

Ala

Gln

Gln

Ala

Gly
340

Leu

Glu

85

Met

Ile

Asn

Ala

Tyr

165

Pro

Ala

Ser

Gln

Gly

245

Gln

Ala

Gly

Gly

Ala
325

Asn

70

Gly

Ser

Asn

Asp

Gly

150

Ala

Gly

Ala

Tyr

Gly

230

Ala

Gly

Ala

Gly

Ala

310

Ala

Met

Gly

Asn

Glu

Vval

135

Ala

Ser

Gly

Ala

Gln

215

Tyr

Gly

Ala

Ala

Gln

295

Gly

Ala

Ala

Gly

Ala

Ile

120

Ser

Pro

Ser

Tyr

Ala

200

Ile

Gly

Gln

Gly

Ala

280

Gly

Ser

Gly

Phe

Ser

Phe

105

Thr

Ala

Gly

Ala

Gly
185

Gly

Ser

Ser

Gly

Gly

265

Gly

Gly

Ser

Arg

Ala

Leu

90

Leu

Gln

Ser

Tyr

Ala

170

Pro

Ser

Thr

Ser

Gly

250

Ala

Gln

Gln

Ala

Gly
330

Ser

15

Ser

Gln

Leu

Ala

Ser

L55

Ser

Ala

Gly

Gln

Ser

235

Tyr

Ala

Gly

Gly

Ala

315

Gln

Ser

Thr

Thr

val

Ser

140

Pro

Ala

Pro

Gln

Tyr

220

Ala

Gly

Ala

Gly

Gly

300

Ala

Gly

Met

Lys

Thr

Ser

125

Ala

Ala

Ala

Asn

Gly

205

Thr

Gly

Gly

Ala

Gln

285

Gln

Ala

Gly

Ala

Thr

Gly

110

Met

Gly

Pro

Ala

Gln
190

Pro

Gln

Ala

Gln

Ala

270

Gly

Gly

Ala

Tyr

Glu

Ser

93

val

Phe

Ala

Ser

Ala

175

Gly

Ser

Thr

Ala

Gly

255

Ala

Gly

Gln

Ala

Gly
335

Ile

80

Ser

Val

Ala

Ser

Tyr

160

Ala

Ala

Gly

Thr

Ala

240

Gln

Ala

Gly

Gly

Ala

320

Pro
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<210>5

<211> 424

<212> PRT

<213> Euprosthenops australis

<220>

<221> DOMAIN
<222> (1)..(136)
<223> NT fragment

<220>

<221> DOMAIN
<222> (137)..(313)
<223> REP fragment

<220>

<221> DOMAIN
<222> (314)..(411)
<223> CT fragment

<220>

<221> DOMAIN
<222> (412)..(424)
<223> His tag

<400> 5
Met Lys Ala Ser His Thr Thr Pro Trp Thr Asn Pro Gly Leu Ala Glu
1 5 10 15

Asn Phe Met Asn Ser Phe Met Gln Gly Leu Ser Ser Met Pro Gly Phe
20 25 30

Thr Ala Ser Gln Leu Asp Asp Met Ser Thr Ile Ala Gln Ser Met Val
35 40 45

Gln Ser Ile Gln Ser Leu Ala Ala Gln Gly Arg Thr Ser Pro Asn Lys
50 55 60

Leu Gln Ala Leu Asn Met Ala Phe Ala Ser Ser Met Ala Glu Ile Ala
65 70 75 80

Ala Ser Glu Glu Gly Gly Gly Ser Leu Ser Thr Lys Thr Ser Ser Ile
85 920 95

Ala Ser Ala Met Ser Asn Ala Phe ILieu Gln Thr Thr Gly Val Val Asn
100 105 110

Gln Pro Phe Ile Asn Glu Ile Thr Gln Leu Val Ser Met Phe Ala Gln
115 120 125

Ala Gly Met Asn Asp Val Ser Ala Ser Ala Ser Ala Gly Ala Ser Ala

1Aan LY ERP T



Ala

145

Gly

Ala

Gly

Ala

Gly

225

Ala

Gln

2la

Gln

Ala

305

Ala

Gln

Ser

Gln

Ser

385

Val

Leu

LoV

Ala

Gln

Ala

Gly

Ala
210

Gln

Ala

Ser

Ala

Gly

290

Ala

Val

val

Val

Ala

370

Ser

Val

Glu

Ser

Gly

Ala

Tyr

195

Ala

Gly

Ala

Gln

Ala

275

Gly

Ser

Ser

Asn

Ser

355

Leu

val

Ala

His

Ala

Gly

Ala

180

Gly

Ala

Ser

Ala

Gly

260

Ala

Tyr

Thr

Arg

Met

340

Ala

Leu

Gly

Asn

His
420

Gly

Tyr

165

Ala

Gln

Ala

Gly

Ala

245

Ala

Ala

Gly

val

Val

325

Ala

Ser

Glu

Tyr

Ala

405

His

Ala

150

Gly

Ala

Gly

Ala

Gly

230

Ala

Gly

Gly

Gln

Ala

310

Ser

Ala

Ala

Val

Ile

390

Met

His

L3D

Ala

Gln

Ala

Ser

Ala
215

Asn

Gly

Ser

Ser

Ser

295

Asn

Ser

Leu

Pro

Ile

375

Asn

Ala

His

Ser

Gly

Ala

Gly

200

Ala

Ala

Gln

Ala

Gly

280

Ser

Ser

Ala

Pro

Gly

360

Thr

Pro

Gln

His

Gly

Ala

Gly

185

Gly

Ala

Ala

Gly

Ala

265

Gln

Ala

val

val

Asn

345

Ala

Ala

Ser

Val

Gln

Gly

170

Gly

Ser

Gly

Ala

Gly

250

Ala

Gly

Ser

Ser

Ser

330

Ile

Ser

Leu

Ala

Met
410

Gly

155

Ser

Gln

Ala

Arg

Ala

235

Gln

Ala

Gly

Ala

Arg

315

Ser

Ile

Gly

Vval

val

395

Gly

Lay

Gly

Ser

Gly

Ala

Gly
220

Ala

Gly

Ala

Tyr

Ser

300

Leu

Leu

Ser

Cys

Gln

380

Asn

Lys

Tyr

Ala

Gly

Ala

205

Gln

Ala

Gly

Ala

Gly

285

Ala

Ser

Val

Asn

Glu

365

Ile

Gln

Leu

Gly

Ala

Gln

190

Ala

Gly

Ala

Tyr

Ala

270

Gly

Ala

Ser

Ser

Ile

350

Val

Val

Ile

Ala

Gly

Ala

175

Gly

Ala

Gly

Ala

Gly

255

Ala

Gln

Ala

Pro

AsSn

335

Ser

Ile

Ser

Thr

Ala
415

Leu

160

Ala

Gln

Ala

Tyxr

Ala

240

Arg

Ala

Gly

Ser

Ser

320

Gly

Ser

val

Ser

Asn

400

Ala
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<210> 6

<211> 137

<212> PRT

<213> Euprosthenops australis

<220>

<221> VARIANT

<222> (6)..(6)

<223> deletion (deltaHis)

<400>6
Gly Ser Gly Asn Ser His Thr
1 5

Glu Asn Phe Met Asn. Ser Phe
20

Phe Thr Ala Ser Gln Leu Asp
35

Val Gln Ser Ile Gln Ser Leu
50 55

Lys Leu Gln Ala Leu Asn Met
65 70

Ala Ala Ser Glu Glu Gly Gly

Ile Ala Ser Ala Met Ser Asn
100

Asn Gln Pro Phe Ile Asn Glu
115

Gln Ala Gly Met Asn Asp Val
130 135

<210>7

<211> 98

<212> PRT

<213> Euprosthenops australis

<400>7

Thr

Met

Asp

40

Ala

Ala

Gly

Ala

Ile

120

Ser

Ser Arg Leu Ser Ser Pro Ser Ala

1 5

Ser Ser Leu Val Ser Asn Gly
20

Ile Ile Ser Asn Ile Ser Ser
35

Gln

Ser
40

Pro Trp Thr Asn Pro
10

Gln Gly Leu Ser Ser
25

Met Ser Thr Ile Ala
45

Ala Gln Gly Arg Thr
60

Phe Ala Ser Ser Met
75

Ser Leu Ser Thr Lys

Phe Leu Gln Thr Thr
105

Thr Gln Leu Val Ser
125

Ala

Val Ser Arg Val Ser
10

Val Asn Met Ala Ala
25

Gly Leu
15

Met Pro
30

Gln Ser

Ser Pro

Ala Glu

Thr Ser

Gly Val

110

Met Phe

Ser Ala
15

Leu Pro
30

Ala

Gly

Met

Asn

Ile

80

Ser

Val

Ala

Val

Asn

Val Ser Ala Ser Ala Pro Gly Ala

45
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Ser Gly Cys Glu Val Ile Val Gln Ala Leu Leu Glu Val Ile Thr Ala
50 55 60

Leu Val Gln Ile Val Ser Ser Ser Ser Val Gly Tyr Ile Asn Pro Ser
65 70 75 80

Ala Val Asn Gln Ile Thr Asn Val Val Ala Asn Ala Met Ala Gln Val
85 90 95

Met Gly

<210> 8

<211>131

<212>PRT

<213> Atrtificial Sequence

<220>
<223> Consensus sequence derived from spidroin NT fragments

<220>

<221> VARIANT
<222> (20)..(20)
<223> Leu

<220>

<221> VARIANT
<222> (42)..(42)
<223> Asn

<220>
<221> VARIANT
<222> (42)..(42)
<223> GIn

<220>

<221> VARIANT
<222> (50)..(50)
<223> Ser

<220>

<221> VARIANT
<222> (50)..(50)
<223> Lys

<220>

<221> VARIANT
<222> (56)..(56)
<223> Arg

DK/EP 3168229 T3



<220>

<221> VARIANT
<222> (84)..(84)
<223> Leu

<220>

<221> VARIANT
<222> (114)..(114)
<223> Ser

<220>

<221> VARIANT
<222>(121)..(121)
<223> Asn

<220>

<221> VARIANT
<222>(123)..(123)
<223> Leu

<220>

<221> VARIANT
<222>(124)..(124)
<223> Ser

<400> 8

Gln Ala Asn Thr Pro

1 5

Asn Ser Phe Met Ser

20

Gln Leu Asp Asp Met

35

Asp Asn Met Gly Arg

50

Leu Asn Met Ala Phe

65

Ser Gly Gly Gly Ser

85

Leu Ser Ser Ala Phe

100

Val Asn Glu Ile Arg

115

Asn Glu Val

Trp

Ala

Ser

Ser

Ala

70

Val

Tyr

Ser

Ser

Ala

Thr

Gly

535

Ser

Gly

Gln

Leu

Ser

Ser

Ile

40

Lys

Ser

val

Thr

Ile
120

Pro

Ser

25

Gly

Ser

Lys

Thr
105

Gly

Asn

10

Ser

Asp

Thr

Ala

Thr

90

Gly

Met

Leu

Gly

Thr

Lys

Glu

75

Asn

Ser

Phe

Ala

Ala

Leu

Ser

60

Ile

Ala

Val

Ala

Asp

Phe

Met

45

Lys

Ala

Ile

Asn

Gln
125

Ala

Ser

30

Ser

Leu

Ala

Ser

Pro

110

Ala

Phe

15

Ala

Ala

Gln

Ala

Asp

95

Gln

Ser

Ile

Asp

Met

Ala

Glu

80

Ala

Phe

Ala
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130

<210>9
<211>100

<212>PRT
<213> Atrtificial Sequence

<220>
<223> Consensus sequence derived from known MaSp1 and MaSp2 proteins

<220>
<221> MISC_FEATURE
<222>(1)..(71)
<223> Sequence length present in

<220>
<221> VARIANT
<222> (7)..(7)

<223> Glu

<400>9

Ser Arg Leu

1

Ser

Thr

Ser

Leu

65

Ser

Leu

Asn

Tle

Gly

val

Ala

Gly

Leu

Ser

35

Cys

His

Gly

Glu

<210>10

<211> 1110
<212> PRT
<213> Euprosthenops australis

<220>
<221> REPEAT
<222> (7)..(19)

<220>

Ser

val

Asn

Asp

Ile

Gln

Phe
100

Ser

Ser

Val

Val

Leu

Ala
85

Pro

Ser

Val

Leu

Gly

70

Thr

Gln

Gly

Ser

Val

55

Ser

Gln

Ala

Pro

Gln

40

Gln

Ser

Tle

known species variants

Ser

Thr

25

Ile

Ala

Ser

Val

Ser

10

Asn

Ser

Leu

Ile

Gly
90

Arg

Ser

Ala

Leu

Gly

75

Gln

Val

Ala

Ser

Glu

Gln

Ser

Ser

Ala

Asn

45

val

Val

Val

Ser

Leu

Pro

val

Asn

Ala

Ala

15

Ser

Gly

Ser

Tyr

Gln
95

Val

Asn

Leu

Ala

Gly

80

Ala

DK/EP 3168229 T3



<221> REPEAT
<222> (20)..(42)

<220>
<221> REPEAT
<222> (43)..(56)

<220>
<221> REPEAT
<222> (57)..(70)

<220>
<221> REPEAT
<222> (71)..(83)

<220>
<221> REPEAT
<222> (84)..(106)

<220>
<221> REPEAT
<222> (107)..(120)

<220>
<221> REPEAT
<222> (121)..(134)

<220>
<221> REPEAT
<222> (135)..(147)

<220>
<221> REPEAT
<222> (148)..(170)

<220>
<221> REPEAT
<222> (171)..(183)

<220>
<221> REPEAT
<222> (184)..(197)

<220>
<221> REPEAT
<222> (198)..(211)

<220>
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<221> REPEAT
<222> (212)..(234)

<220>
<221> REPEAT
<222> (235)..(248)

<220>
<221> REPEAT
<222> (249)..(265)

<220>
<221> REPEAT
<222> (266)..(279)

<220>
<221> REPEAT
<222> (280)..(293)

<220>
<221> REPEAT
<222> (294)..(306)

<220>
<221> REPEAT
<222> (307)..(329)

<220>
<221> REPEAT
<222> (330)..(342)

<220>
<221> REPEAT
<222> (343)..(356)

<220>
<221> REPEAT
<222> (357)..(370)

<220>
<221> REPEAT
<222> (371)..(393)

<220>
<221> REPEAT
<222> (394)..(406)

<220>
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<221> REPEAT
<222> (407)..(420)

<220>
<221> REPEAT
<222> (421)..(434)

<220>
<221> REPEAT
<222> (435)..(457)

<220>
<221> REPEAT
<222> (458)..(470)

<220>
<221> REPEAT
<222> (471)..(488)

<220>
<221> REPEAT
<222> (489)..(502)

<220>
<221> REPEAT
<222> (503)..(516)

<220>
<221> REPEAT
<222> (517)..(529)

<220>
<221> REPEAT
<222> (530)..(552)

<220>
<221> REPEAT
<222> (553)..(566)

<220>
<221> REPEAT
<222> (567)..(580)

<220>
<221> REPEAT
<222> (581)..(594)

<220>
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<221> REPEAT
<222> (595)..(617)

<220>
<221> REPEAT
<222> (618)..(630)

<220>
<221> REPEAT
<222> (631)..(647)

<220>
<221> REPEAT
<222> (648)..(661)

<220>
<221> REPEAT
<222> (662)..(675)

<220>
<221> REPEAT
<222> (676)..(688)

<220>
<221> REPEAT
<222> (689)..(711)

<220>
<221> REPEAT
<222> (712)..(725)

<220>
<221> REPEAT
<222> (726)..(739)

<220>
<221> REPEAT
<222> (740)..(752)

<220>
<221> REPEAT
<222> (753)..(775)

<220>
<221> REPEAT
<222> (776)..(789)

<220>
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<221> REPEAT
<222> (790)..(803)

<220>
<221> REPEAT
<222> (804)..(816)

<220>
<221> REPEAT
<222> (817)..(839)

<220>
<221> REPEAT
<222> (840)..(853)

<220>
<221> REPEAT
<222> (854)..(867)

<220>
<221> REPEAT
<222> (868)..(880)

<220>
<221> REPEAT
<222> (881)..(903)

<220>
<221> REPEAT
<222> (904)..(917)

<220>
<221> REPEAT
<222> (918)..(931)

<220>
<221> REPEAT
<222> (932)..(945)

<220>
<221> REPEAT
<222> (946)..(968)

<220>
<221> REPEAT
<222> (969)..(981)

<220>
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<221> REPEAT
<222> (982)..(998)

<220>
<221> REPEAT
<222> (999)..(1013)

<220>
<221> REPEAT
<222> (1014)..(1027)

<220>
<221> REPEAT
<222> (1028)..(1042)

<220>
<221> REPEAT
<222> (1043)..(1059)

<220>
<221> REPEAT
<222> (1060)..(1073)

<220>
<221> REPEAT
<222> (1074)..(1092)

<400> 10
Gln Gly Ala Gly Gly Asn Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala
1 5 10 15

Ala Ala Ala Gly Gln Gly Gly Gln Gly Gly Tyr Gly Gly Leu Gly Gln
20 25 30

Gly Gly Tyr Gly Gln Gly Ala Gly Ser Ser Ala Ala Ala Ala Ala Ala
35 40 45

Ala Ala Ala Ala Ala Ala Ala Ala Gly Arxg Gly Gln Gly Gly Tyr Gly
50 55 60

Gln Gly Ser Gly Gly Asn Ala Ala Ala aAla aAla Ala Ala Ala Ala Ala
65 70 75 80

Ala Ala Ser Gly Gln Gly Gly Gln Gly Gly Gln Gly Gly Gln Gly Gln
85 90 95

Gly Gly Tyr Gly Gln Gly Ala Gly Ser Ser Ala Ala Ala Ala Ala Ala
100 105 110

Ala Ala Ala Ala Ala Ala Ala Ala Gly Gln Gly Gln Gly Arg Tyr Gly
115 120 125



Gln

Ala

145

Gly

Ser

Gly

Ala

Gly

225

Ala

Arg

Ala

Gly

Ala

305

Gly

Ala

Ala

Ala

Gly

385

Ala

Ala

ATl.a

Gly

130

Ala

Gly

Ala

Ala

Ala

210

Gly

Ala

Tyr

Ala

Ala

290

ala

Tyr

Ala

Gly

Ala

370

Tyr

Ala

Gly

AtTa

Ala

Ala

Tyr

Ala

Gly

195

Ala

Tyr

Ala

Gly

Ala

275

Gly

Gly

Gly

Ala

Gly

355

Gly

Gly

Ala

Gly

(o3 B

Gly

Gly

Gly

Ala

180

Gly

Gly

Gly

Ala

Gln

260

Ala

Gly

Gln

Gln

Ala

340

Asn

Gln

Gln

Ala

Asn
420

[aR Ky

Gly

Gln

Gln

165

Ala

Agn

Gln

Gln

Ala
245

Gly

Ala

Asn

Gly

Gly

325

Ala

Ala

Gly

Gly

Ala

405

Ala

(o3 824

Asn

Gly

150

Gly

Ala

Ala

Gly

Gly

230

Ala

Ala

Ala

2la

Gly

310

Ala

Ala

Ala

Gly

Ala

390

Ala

Ala

(a3 B2

Ala

135

Gly

Ala

Ala

Ala

Gly

215

Ala

Ala

Gly

Ala

Ala

295

Gln

Gly

Gly

Ala

Gln

375

Gly

Gly

Ala

[N

Ala

Gln

Gly

Gly

Ala

200

Gln

Gly

Gly

Ser

Gly

280

Ala

Gly

Ser

Arg

Ala

360

Gly

Ser

Arg

Ala

27 «r

Ala

Gly

Ser

Arg

185

Ala

Gly

Ser

Gly

Ser

265

Gln

Ala

Gly

Ser

Gly

345

Ala

Gly

Ser

Gly

Ala
425

le3 B33

Ala

Gly

Ser

170

Gly

Ala

Gly

Ser

Gln
250

Ala

Gly

Ala

Gln

Ala

330

Gln

Ala

Tyr

Ala

Gln

410

Ala

Mxyo

Ala

Gln

155

Ala

Gln

Ala

Tyr

Ala

235

Gly

Ala

Gln

Ala

Gly

315

Ala

Gly

Ala

Gly

Ala

395

Gly

Ala

ey

Ala

140

Gly

Ala

Gly

Ala

Gly

220

Ala

Gly

Ala

Gly

Ala

300

Gly

Ala

Gly

Ala

Gly

380

Ala

Gly

Ala

le-8 B33

Ala

Gly

Ala

Gly

Ala

205

Gly

Ala

Gln

Ala

Gly

285

Ala

Leu

Ala

Tyr

Ala

365

Leu

Ala

Tyx

Ala

T ey

Ala

Leu

Ala

Tyr

130

Ala

Leu

Ala

Gly

Ala

270

Tyr

Ala

Gly

Ala

Gly

350

Glu

Gly

Ala

Gly

Ala
430

[o-h %

Ala

Gly

Ala

175

Gly

Ala

Gly

Ala

Gln
255

Ala

Gly

Ala

Gl

Ala

335

Gln

Ala

Gln

Ala

Gln

415

Ala

(25 N2

Ala

Gln

160

Ala

Gln

Ala

Gln

Ala

240

Gly

Ala

Gln

Ala

Gly

320

Ala

Gly

Ala

Gly

Ala

400

Gly

Ala

<y
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sLa

Gly

Ala
465

Tyr

Ala

Ser

Ser

Tyr

545

Ala

Ala

Ala

Gly

Ala

625

Gly

Ala

Gly

Gly

Gly

705

Ala

faa

Tyr

450

Ala

Gly

Ala

Gly

Gly

530

Gly

Ala

Gly

Ala

Tyr

610

Ala

Gln

Ala

Gly

Gln

690

Gln

Ala

Ty

435

Gly

Ala

Gln

Ala

Gly

515

Gln

Gln

Ala

Gly

Gly

595

Gly

Ala

Gly

Ala

Asn

675

Gly

Gly

Ala

[EANNE

Gln

Ala

Gly

Ala
500

Asn

Gly

Gly

Ala

Asn

580

Gln

Gln

Ala

Ala

Ala

660

Ala

Gly

Ala

Ala

oLy

Gly

Ala

Ala

485

Ala

Ala

Ser

Ala

Ala

565

Ala

Gly

Gly

Ala

Gly

645

Ala

Ala

Gln

Gly

Ala
725

oLy

Ala

Ala

470

Gly

Ala

Ala

Gln

Gly

550

Ser

Ala

Gly

Ala

Gly

630

Ser

Gly

Ala

Gly

Ser
710

T

Gly

455

Gly

Ser

Gly

Ala

Gly

535

Ser

Gly

Ala

Gln

Gly

615

Gly

Ser

Arg

Ala

Gly

695

Ser

Gln

Ly

440

Ser

Gly

Ser

Arg

Ala

520

Gly

Ser

Arg

Ala

Gly

600

Ser

Gln

Ala

Gly

Ala

680

Gln

Ala

Gly

oLy

Ser

Gln

Ala

Gly
505

Ala

Gln

Ala

Gly

Ala

585

Gly

Ser

Gly

Ala

Gln

665

Ala

Gly

Ala

Gln

Lys

Ala

Gly

Ala

490

Gln

Ala

Gly

Ala

Gln

570

Ala

Tyr

Ala

Gly

Ala

650

Gly

Ala

Gly

Ala

Gly
730

Sy

Ala

Gly

475

Ala

Gly

Ala

Gly

Ala

555

Gly

Ala

Gly

Ala

Gln

635

Ala

Gly

Ala

Gln

Ala

715

Gly

oy

Ala

460

Gln

Ala

Gly

Ala

Gln

540

Ala

Gly

Ala

Gly

Ala

620

Gly

Ala

Tyr

Ala

Gly

700

Ala

Tyr

EEL Y

445

Ala

Gly

Ala

Tyr

Ala

525

Gly

Ala

Tyr

Ala

Leu

605

Ala

Gln

Ala

Gly

Ala

685

Gln

Ala

Gly

oLy

Ala

Gln

Ala

Gly
510

Ala

Gln

Ala

Gly

Ala

590

Gly

Ala

Gly

Ala

Gln

670

Ala

Gly

Ala

Gln

TLlr ATLy

Ala Ala

Gly Arg
480

Ala Ala
495

Gln Gly

Ala Ala

Gly Gly

Ala Ala
560

Gln Gly
575

Ala Ala

Gln Gly

Ala ala

Gly Tyr
640

Ala ala
655

Gly Ser

Ala Ser

Gly Tyr

Ala Ala

720

Gly ala
735
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Gly

Gly

Gly

Ala

785

Gly

Gly

Gly

Ala

Gly

865

Gly

Gly

Ala

Gly

Ala

945

Tyr

Ala

Gln

Ala

Ser

Gly Asn Ala Ala Ala Ala Ala
740

Gln Gly Gly Gln Gly Gly Gln

755 760

Gln Gly Ala Gly Ser Ser Ala
770 775

Ala Ala Ala Ala Gly Arg Gly
790

Gly Asn Ala Ala Ala Ala Ala
805

Gln Gly Gly Gln Gly Gly Gln
820

Gln Gly Ala Gly Ser Ser Ala
835 840

Ala Ala Ala Ala Gly Arg Gly
850 855

Gly Asn Ala Ala Ala Ala Ala
870

Gln Gly Ser Gln Gly Gly Gln
885

Gln Gly Ala Gly Ser Ser Ala
900

Ala Ala Ala Ser Gly Arg Gly
915 920

Gly Asn Ala Ala Ala Ala Ala
930 935

Gly Gln Gly Gly Gln Gly Gly
950

Gly Gln Gly Ala Gly Ser Ser
963

Ala Ala Ala Gly Gly Gln Gly
980

Ala
745

Gly

Ala

Gln

Ala

Gly

825

Ala

Gln

Ala

Gly

Ala

205

Gln

Ala

Tyr

Ala

Gly
985

Ala

Gly

Ala

Gly

Ala

810

Gly

Ala

Gly

Ala

Gly

890

Ala

Gly

Ala

Gly

Ala

270

Gln

Ala

Leu

Ala

Gly

795

Ala

Leu

Ala

Gly

Ala

875

Gln

Ala

Gly

Ala

Gly

955

Ala

Gly

Ala

Gly

Ala

780

Tyr

Ala

Gly

Ala

Tyr

860

Ala

Gly

Ala

Tyr

Ala

940

Leu

Ala

Gln

Ala Ala
750

Gln Gly

765

Ala Ala

Gly Gln

Ala Ala

€ln Gly

830

Ala Ala
845

Gly Gln

Ala Ala

Gln Gly

Ala aAla

910

Gly Gln

925

Ala Ala

Gly Gln

Ala Ala

Gly Gly
990

Ala

Gly

Ala

Gly

Ala

815

Gly

Ala

Gly

Ala

Gly

895

Ala

Gly

Ala

Gly

Ala

975

Tyr

DK/EP 3168229 T3

Ala

Tyr

Ala
Val
800
Ala
Tyr
Ala
Ser
Ser
880
Tyr
Ala
Ala
Ala
Gly
%60

Ala

Gly

Gly Ser Gly Gly Ser Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala
995 1000

Ala Ala Ala Ala Gly Arg Gly Gln Gly Gly Tyr

1010 1015

1005

1020

Gly Gln Gly

Gly Gly Asn 2la Ala Ala Ala Ala Ala Ala Ala Ala Ala ala
103%

1028/ 1030



Ala Ala Ala Ala Gly Gln

1040

Ser Gln Gly 2la Gly Ser

1055

Ala Ala
1070

Gly Gln Gly Gly Tyr Gly

1085

Ala Ser Ala Ala Ser Thr

1100

<210> 11
<211> 23
<212> PRT

<213> Atrtificial Sequence

<220>

Ala Ala Ala Gly

Gly Gly
1045

Ala Ala
1060

Ser Gly
1075

Gln Ser
1690

vVal Ala
1105

Gln

Ala

Gln

Ser

Asn

Gly Gly

Ala Ala

Gly Gly

Ala Ser

Ser Val

Tyr Gly Arg Gln
1050

Ala Ala Ala Ala
1065

Tyr Gly Gly Gln
1080

Ala Ser Ala Ala
1095

Ser
1110

DK/EP 3168229 T3

<223> Consensus sequence derived from internal repeats of Euprosthenops australis MaSp1

<220>

<221> VARIANT
<222> (4)..(4)
<223> Ser

<220>

<221> VARIANT
<222> (8)..(8)
<223> Tyr

<220>
<221> VARIANT
<222> (11)..(11)
<223> GIn

<400> 11

Gly Gln Gly Gly Gln Gly Gly Gln Gly Gly Leu Gly Gln Gly Gly Tyr

1 5

Gly Gln Gly Ala Gly Ser Ser

20

<210>12
<211>17
<212> PRT

<213> Atrtificial Sequence

10

15
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<220>
<223> Consensus sequence derived from internal repeats of Euprosthenops australis MaSp1

<220>

<221> VARIANT
<222> (9)..(9)
<223> Arg

<220>

<221> VARIANT
<222>(14)..(14)
<223> Ser

<220>

<221> VARIANT
<222> (16)..(16)
<223> Gly

<400> 12
Gly Gln Gly Gly Gln Gly Gln Gly Gly Tyr Gly Gln Gly Ala Gly Ser
1 5 10 15

Ser

<210> 13

<211> 14

<212>PRT

<213> Atrtificial Sequence

<220>
<223> Consensus sequence derived from internal repeats of Euprosthenops australis MaSp1

<220>

<221> VARIANT
<222> (2)..(2)
<223> GIn

<220>

<221> VARIANT
<222> (6)..(6)
<223> Arg

<220>

<221> VARIANT
<222> (11)..(11)
<223> Ser

<220>



<221> VARIANT
<222> (11)..(11)

<223> Val

<400> 13
1

<210> 14
<211> 888
<212> DNA

<213> Euprosthenops australis

<400> 14
ggttctggga

aacagtttca
atgtcaacca
acatcaccga
gecggeateeg
atgtccaacg
actcagctcg
gcaggageat
ctaggtcaag
gcagccgeeg
ggaggttctg
ggtcaaggag
gocgecgecg
ggtgectggtt
ggacaaggtg
<210> 15

<211>1272
<212> DNA

attcacacac
tgcaaggcet
tdgcacaatc
ataagctgea
aagaaggagyg
cgtttectgea
ttagcatgtt
ccgeageage
gaggatatgg
cagcaggtgg
cagcecgeege
gatatggtceca
ctgcagcage
ccgctgetge

gatacggtgg

tacaccatgg
gagctecgatg
catggtacag
ggcecttaac
gggaagcett
aacaactgga
tgctcaagca
atccgcagga
acaaggtgta
acaaggtgga
cgccgecgea
aggttctgga
cggacaggga
tgctgctgect

acaaggtcaa

<213> Euprosthenops australis

<400> 15

atgaaagecat
agtttcatge
tcaaccateg
tcacecgaata
gcatcecgaag

tccaacgogt

cagotcgtta

cacacactac
aaggcctgag
cacaatccat
agctgecagge
aaggaggggg

ttetgecaaac

gcatgtttge

accatggaca
ctegatgeca
ggtacagtca
ccttaacatg
aagcctttec

aactggagtyg

tcaagcaggt

10

acaaacccag
ccaggttteca
tcaatacaat
atggettttg
tc¢caccaaaa
gtggtaaace
ggtatgaatg
gcggctageg
ggaagttctg
caaggtcaag
gcagcagcag
ggtaatgctg
ggtcaaggtg
gctgectgeeyg

ggaggttatg

aadccaggac
ggtttecacyg
atacaatcct
gcttttgeat
accaaaacta

gtaaaccaac

atgaatgatg

gactcgcaga
cggcaagecca
ccttggegge
catcttegat
ctagctctat
aaccgttcat
atgtcagtge
gtcaaggtgg
cagecgctge
gaggatatgyg
cagctgecagc
ctgcegeage
gatatggtag
ctgctgcetge

gtcagagt

tegoagaaaa
casagccaatt
tggcggcaca
cttcgatgge
gctctatage

cgttcataaa

tcagtgette

Gly Arg Gly Gln Gly Gly Tyr Gly Gln Gly Ala Gly Gly Asn
5

aaacttcatg
attggatgat
acaaggcagyg
ggcagaaatce
agccagtgca
aaatgaaata
ttcecgeatca
atatggtgga
cgcogecgea
acaaggttca
agctggacga
cgctgeocegce
acaaagccaa

tgcaggatct

ctteocatgaac
ggatgatatg
aggcaggaca
agaaatcgcg
cagtgcaatg

tgaaataact

cgcatcagca

DK/EP 3168229 T3
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ggagcatceg
ggtcaaggag
gccgecgeag
ggttctgecag
caaggaggat
geegecgetg
getggttecyg
caaggtggat
gctgetgegt
gaagtatctc
goagegttac
gcttctggat
ategttagtt
gttgttgcta

caccaccace

<210> 16

<211>1020
<212> DNA

cagcageate
gatatggaca
caggtggaca
cegeegocge
atggtcaagg
cagcagcecgg
ctgetgetge
acggtggaca
cagctgctag
gagtttotte
ctaatatcat
gtgaggtcat
cttectagtgt
atgccatgge

ac

cgcaggagey
aggtgcagga
aggtggacaa
cgccgeagca
ttctggaggt
acagggaggt
tgctgetget
aggtcaagga
tactgtaget
agcagtttcet
ttccaacatt
agtgcaagct
tggatatatt

tcaagtaatg

<213> Euprosthenops australis

<400> 16
ggttctggga

aacagtttca
atgtcaacca
acatcaccga
goggecatceg
atgtccaacg
actcagcteg
gcaggagcat
agttegggag
cctgggggat
ggatcaggac

actcaaacaa

gcaggecgcetg
caaggagceg
ggacaaggtg

caaggtcaag

attcacacac
tgcaaggect
tegeacaatce
ataagctgca
aagaaggagg
cgtttetgea
ttagcatgtt
cecgecagecage
gttatgectte
acggtccage
aaggaccatc

cgacttcaca

caggtgctgg
gaggtgetge
gacaaggtgg

gaggatatgg

tacaccatgg
gagetegatyg
catggtacag
ggcccttaac
gggaagactt
aacaactgga
tgctcaagea
atccgcagga
aagtgetgece
acctaaccaa
aggaccgtac

gggacaagga

acaagggggc
cgcagcagec
aggaggatat

acaaggtgca

A e N i

gctageggta
agttctgcag
ggtcaaggag
gcagcagcag
aatgctgctg
caaggtggat
gctgeccgetyg
ggttatggtc
aattcggtga
agcttggttt
tettettetg
ctactcgaag
aatccatctg

ggcaagcettg

acaaacccag
ccaggttteca
tcaatacaat
atggettttyg
tccaccaaaa
gtggtaaace
ggtatgaatg
gcgccaggtt
tcagecageeyg
ggagcttcat
ggtacatctt

tatgggtcaa

tacggaggtc
geagetgecg
ggacaaggag

ggaagttctg

e R P e o A

aaggtggata
acgetgecge
gatatggaca
ctgcagcage
ccgeagecge
atggtagaca
ctgctgotge
agagtagtge
gtegectcte
caaatggtca
tcagtgeatce
tcatcactge
ctgtgaacca

cggeccegeact

gactcgcaga
cggcaagcca
ccttggcgge
catcttegat
ctagetetat
aaccgttcat
atgtecagtge
acagtcctge
ctgecageagg
ctgeegatge
accagataag

gtagegetgg

aaggtcaagg
cagcagetge
gacaaggagg

cagcecgecge

A Ak N e

tggtggacta
cgcogcagca
aggttcagga
tggacgaggt
tgcecgecgee
aagccaaggt
aggatctgga
ttctgettca
atecgecttce
agtgaatatg
tgcteoctggt
tcttgttcaa
aattactaat

cgagcaccac

aaacttcatg
attggatgat
acaaggcagg
ggcagaaatc
agccagtgeca
aaatgaaata
ttecgeatca
accaagctac
acaaggagga
tgcageccgca
tacacaatat

agccgecagcet

aggatatggt
cgcegeagec
acaaggagga

cgeccgcagea

R L TSR i
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<210> 17

<211> 422
<212> PRT
<213> Euprosthenops australis

<400> 17
Met Lys Ala

1

Asn

Thr

Gln

Leu

65

Ala

Ala

Gln

Ala

Ala

145

Gly

Ala

Gly

Ala

Gly

225

Ala

Phe

Ala

Ser

50

Gln

Ser

Ser

Pro

Gly

130

Ala

Gln

Ala

Gly

Ala

210

Gln

Ala

Met

Ser

35

Ile

Ala

Glu

Ala

Phe

115

Met

Ser

Gly

Ala

Tyr

135

Ala

Gly

Ala

Ser

Asn

20

Gln

Gln

Leu

Glu

Met

100

Ile

Asn

Ala

Gly

Ala

180

Gly

Ala

Ser

Ala

His

Ser

Leu

Ser

Asn

Gly

85

Ser

Asn

Asp

Gly

Tyr

165

Ala

Gln

Ala

Gly

Ala

Thr

Phe

Asp

Leu

Met

70

Gly

Asn

Glu

Val

Ala

150

Gly

Ala

Gly

Ala

Gly

230

Ala

Thr

Met

Asp

Ala

55

Ala

Gly

Ala

Ile

Ser

135

Ala

Gln

Ala

Ser

Ala

215

Asn

Gly

Pro

Gln

Met

40

Ala

Phe

Ser

Phe

Thr

120

Ala

Ser

Gly

Ala

Gly

200

Ala

Ala

Gln

Trp Thr Asn
10

Gly Leu Ser
25

Ser Thr Ile

Gln Gly Arg

Ala Ser Ser
15

Leu Ser Thr
90

Leu Gln Thr
105

Gln Leu Val

Ser Ala Ser

Gly Gln Gly
155

Ala Gly Ser
170

Gly Gly Gln

185

Gly Ser Ala

Ala Gly Arg

Ala Ala Ala

235

Gly Gly Gln

Pro Gly

Ser Met

Ala Gln
45

Thr Ser
60

Met Ala

Lys Thr

Thr Gly

Ser Met
125

Ala Gly
140

Gly Tyr

Ser Ala

Gly Gly

Ala Ala
205

Gly Gln
220

Ala Ala

Eiy Gly

Leu

Pro

Ser

Pro

Glu

Ser

val

110

Phe

Ala

Gly

Ala

Gln

190

Ala

15

Gly

Met

Asn

Ile

Ser

95

val

Ala

Ser

Gly

Ala

175

Gly

Glu

Phe

val

Lys

Ala

80

Ile

Asn

Gln

Ala

Leu

160

Ala

Gln

Ala Ala Ala

Gly Gly Tyr

Ala Ala Ala

240

Tyr Gly Arg

DK/EP 3168229 T3
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Gln Ser Gln

Ala Ala Ala

275

Gln Gly

290

Gly

Ala
305

Ala Ser

Ala Val Ser

Gln Vval Asn

Val Ser

355

Ser

Gln Ala

370

Len

Ser Ser Val

385

Val Vval Ala

His His His
<210> 18
<211> 1266

<212> DNA

245

Gly Ala

260

Ala Ala

Tyr

Gly

Thr Val

Gly

Gly

Gln

Ala

Ser Ala

Ala

250

Ala Ala

265

Ser Gly

280

Ser Ser

295

Asn Ser

310

Val
325

Arg

Met
340

Ala
Ala Ser
Glu

Leu

Gly Tyr

Ser

ala

Ala

Val

Ile

Ser Ala

Leu Pro

Gln

Ala

Val

val

Agn

Gly Gly

Ser Ala

Ser Arg

315

Ser Ser

330

Ile Ile

345

Pro Gly

360

Ile Thr

375

Asn Pro

390

Ala
405

Asn

His His

420

Met

Ala Gln

His

<213> Euprosthenops australis

<400> 18

atgaaagcat
agtttecatge
tcaaccatcg
tcaccgaata
gcatccgaag
tecaacgegt
cagctcegtta
ggagcatceg
ggteaaggag

gacgecogeag

cacacactac
aaggcctgag
cacaatccat
agctgeagge
aaggaggggg
ttetgeaaac
gcatgtttge
cagcagcatc
gatatggaca

caggtggaca

accatggaca
ctecgatgeca
ggtacagtca
ccttaacatg
aagcctttce
aactggagtg
tcaagcaggt
cgcaggageg
aggtgcagga

aggtggacaa

Ala

Ala

Ser

Val

Ser Gly

Leu Val

Ala Val

395

Met
410

Gly

aacccaggac
ggtttecacgg
atacaatcct
gcttttgeat
accaaaacta
gtaaaccaac
atgaatgatg
gctageggte
agttectgcag

ggtcaaggag

Ala Ala Ala

270

Tyr Gly

285

Gly

Ser Ala Ala

300

Leu Ser Ser

Leu Val Ser

Ile
350

Ser Asn

Glu
365

Cys Vval

Gln
380

Ile Vval

Asn Gln Ile

Ala Ala Ala

tcgocagaaaa
caagccaatt
tggeggcaca
cttegatgge
gctctatage
cgttcataaa
tcagtgettce
aaggtggata
cogetgacge

gatatggaca

255

Ala Ala

Gln Gly
Ala

Ser

Ser
320

Pro

Asn
335

Gly

Ser Ser

Ile Val

Ser Ser

Thr Asn

400

Leu Glu

415

cttcatgaac
ggatgatatyg
aggcaggaca
agaaatcgeg
cagtgcaatg
tgaaataact
cgcatcagca
tggtggacta
cgcageagea

aggttcagga

DK/EP 3168229 T3
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ggttectgcecag
caaggaggat
gecgeegety
gctggttceg
caaggtggat
gaetgetgegt
goagtatcta
gcagegttac
gottetggat
atcgttagtt
gttgttgcta
cacdcac
<210>19

<211> 491
<212> PRT

ccgecgecge
atggtcaagyg
cagecagecgyg
ctgetgetge
acggtggaca
cagctgotag
gagtttette
ctaatatcat
gtgaggtcat
cttctagtgt

atgccatggce

cgcegeagea
ttetggaggt
acagggaggt
tgctgetget
aggtcaagga
tactgtaget
agcagtttet
ttecaacatt
agtgcaagct
tggatatatt

tcaagtaatg

<213> Euprosthenops australis

<400> 19

gcagcagcag
aatgetgetyg
caaggtggat
gctgecegetyg
ggttatggtc
aattcggtga
agcttggttt
teottettetg
ctactcgaag
aatccatctyg

ggcgeggeceyg

ctgcageage
cegcagocge
atggtagaca
ctgctgetge
agagtagtge
gtegeectete
caaatggtca
tcagtgeatce
tcatcactge
ctgtgaacca

cactcgagca

tggacgaggt
tgcegeegoe
aagccaaggt
aggatctgga
ttectgettca
atcgectteo
agtgaatatg
tgctcetggt
tottgttcaa
aattactaat

ccaccaccac

Met Ala Ser Met Thr Gly Gly Gln Gln Met Gly Arg Gly Ser Val Asp

1

Asn Lys

Leu Pro

35

Arg Asp

50

Leu Asn

65

Gly Pro

Phe

Asn

Thr Ala

Asn

Asp

Asp

Asn

Met

Ser

5

20

Leu Asn

Pro Ser

Ala Gln Al

70

His
85

Ser

Asn Ser

100

Gln Leu

115

Ser
130

Gln

Leu Gln

145

Ile

Ala

Gln Ser

Leu Asn

Arg

Gln

Thr

Phe

Asp

Leu

Met

10

25

Glu Gln

40

Ser Ala

55

a Pro Lys

Thr

Pro

Met Gln

Arg

Asn

Pro

Trp

Gly

Arg Ala

Leu Leu

Asn Leu

75

Thr
20

Asn

Leu Ser

105

Met
120

Asp

Ala
135

Ala

Ala Phe

150

Ser

Gln

Ala

Thr Ile

Gly

Arg

Ser
155

Ser

30

Phe Ile

45

Arg

Ala
60

Glu Ala

Glu Ala Leu

Pro Gly Leu

Met Pro

110

Ser

Ala Gln

125

Ser

Thr
140

Ser Pro

Met Ala Glu

15

Phe Asn Lys Glu Arg Arg Arg Ala Arg Arg Glu Ile Arg His

Ser Leu

Lys Lys

Phe Gln

80

Ala
95

Glu

Gly Phe

Met Val

Asn Lys

Ile Ala

160

DK/EP 3168229 T3
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Ala

Ala

Gln

Ala

Ala

225

Gly

Ala

Gly

Ala

Gly

305

Ala

Gln

Ala

Gln

Ala

385

Ala

Gln

Ser

~1 o

Ser

Ser

Pro

Gly

210

Ala

Gln

Ala

Gly

Ala

290

Gln

Ala

Ser

Ala

Gly

370

Ala

Val

Val

val

AT

Glu

Ala

Phe

195

Met

Ser

Gly

Ala

Tyr

275

Ala

Gly

Ala

Gln

Ala

355

Gly

Ser

Ser

Asn

Ser
435

Glu

Met

180

Ile

Asn

Ala

Gly

Ala
260

Gly

Ala

Ser

Ala

Gly

340

Ala

Tyr

Thr

Arg

Met

420

Ala

Gly

165

Ser

Asn

Asp

Gly

Tyr

245

Ala

Gln

Ala

Gly

Ala

325

Ala

Ala

Gly

Val

Val

405

Ala

Ser

F R I

Gly

Asn

Glu

val

Ala

230

Gly

Ala

Gly

Ala

Gly

310

Ala

Gly

Gly

Gln

Ala

390

Ser

Ala

Ala

Tl

Gly

Ala

Ile

Ser

215

Ala

Gln

Ala

Ser

Ala

295

Asn

Gly

Ser

Ser

Ser

375

Asn

Ser

Leu

Pro

Ser

Phe

Thr

200

Ala

Ser

Gly

Ala

Gly

280

Ala

Ala

Gln

Ala

Gly

360

Ser

Ser

Ala

Pro

Gly
440

mie

Leu

Leu

185

Gln

Ser

Gly

Ala

Gly
265

Gly

Ala

Ala

Gly

Ala

345

Gln

Ala

Vval

Val

Asn

425

Ala

"=

Ser

170

Gln

Leu

Ala

Gln

Gly

250

Gly

Ser

Gly

Ala

Gly

330

Ala

Gly

Ser

Ser

Ser

410

Ile

Ser

Thr

Thr

Val

Ser

Gly

235

Ser

Gln

Ala

Arg

Ala

315

Gln

Ala

Gly

Ala

Arg

395

Ser

Ile

Gly

- rraa

Lys

Thr

Ser

Ala

220

Gly

Ser

Gly

Ala

Gly

300

Ala

Gly

Ala

Tyr

Ser

380

Leu

Leu

Ser

Cys

Thr

Gly

Met

205

Gly

Tyr

Ala

Gly

Ser

Val

190

Phe

Ala

Gly

Ala

Gln
270

Ser

175

Val

Ala

Ser

Gly

Ala

255

Gly

Ile

Asn

Gln

Ala

Leu

240

Ala

Gln

Ala Ala Ala Ala

285

Gln

Ala

Gly

Ala

Gly

365

Ala

Ser

val

Asn

Glu
445

T -

Gly

Ala

Tyr

Ala

350

Gly

Ala

Ser

Ser

Ile

430

Val

RIORE ]

Gly

Ala

Gly

335

Ala

Gln

Ala

Pro

Asn

415

Ser

Ile

Tyr

Ala

320

Arg

Ala

Gly

Ser

Ser

400

Gly

Ser

val
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Wil

Add Leu Leu lu vdadlr Lae

450

455

Ser Ser Val Gly Tyr Ile Asn

465

val

470

Val Ala Asn Ala Met Ala

<210> 20
<211> 411
<212> PRT
<213> Euprosthenops australis

<400> 20
Gly Pro Asn

1

Asn

Thr

Gln

Leu

65

Ala

Ala

Gln

Ala

Ala

145

Gly

Ala

Gly

Ala

Plie

Ala

Ser

50

Gln

Ser

Ser

Pro

Gly

130

Ala

Gln

Ala

Gly

Ala
210

Met

Ser

35

Ile

Ala

Glu

Ala

Phe

115

Met

Ser

Gly

Ala

Tyr

195

Ala

Ser

Asn

20

Gln

Gln

Leu

Glu

Met

100

Ile

Asn

Ala

Gly

Ala

180

Gly

Ala

485

His

Ser

Leu

Ser

Asn

Gly

85

Ser

Asn

asp

Gly

Tyr

165

Ala

Gln

Ala

Thr

Phe

Asp

Leu

Met

70

Gly

Asn

Glu

Val

Ala

150

Gly

Ala

Gly

Ala

Thr

Met

Asp

Ala

55

Ala

Gly

Ala

Ile

Ser

135

Ala

Gln

Ala

Ser

Ala
215

TR Ald LU vdl Wwilil l1lige Vdl 28 OHer

Pro Ser Ala vVal Asn Gln Ile Thr Asn

460

475

Gln Val Met Gly
490

Pro

Gln

Met

40

Ala

Phe

Ser

Phe

Thr

120

Ala

Ser

Gly

Ala

Gly

200

Ala

Trp

Gly

25

Ser

Gln

Ala

Leu

Leu

105

Gln

Ser

Gly

Ala

Gly

185

Gly

Ala

Thr

Leu

Thr

Gly

Ser

Ser

20

Gln

Leu

Ala

Gln

Gly

170

Gly

Ser

Gly

Asn

Ser

Ile

Arg

Ser

75

Thr

Thr

Val

Ser

Gly

155

Ser

Gln

Ala

Arg

Pro

Ser

Ala

Thr

60

Met

Lys

Thr

Ser

Ala

140

Gly

Ser

Gly

Ala

Gly
220

Gly

Met

Gln

45

Ser

Ala

Thr

Gly

Met

125

Gly

Tyx

Ala

Gly

Ala

205

Gln

Leu

Pro

30

Ser

Pro

Glu

Ser

Val

110

Phe

Ala

Gly

Ala

Gln

190

Ala

Gly

Ala

Gly

Met

Asn

Ile

Ser

95

Val

Ala

Ser

Gly

Ala

175

Gly

Ala

Gly

480

Glu

Phe

Val

Lys

Ala

80

Ile

Asn

Gln

Ala

Leu

160

Ala

Gln

Ala

Tyr

DK/EP 3168229 T3



Gly
225

ala

Gln

Ala

Gln

Ala

305

Ala

Gln

Ser

Gln

Ser

385

Val

GLln

Ala

Ser

Ala

Gly

290

Ala

Val

val

Val

Ala

370

Ser

Val

Gly Ser Gly Gly Asn Ala Ala Ala Ala Ala Ala Ala Ala Ala
235

230

240

Ala Ala Ala Ala Gly Gln Gly Gly Gln Gly Gly Tyr Gly Arg
255

Gln

Ala

275

Gly

ser

Ser

Asn

Ser

355

Leu

Vval

Ala

<210> 21
<211> 551
<212> PRT

<213> Euprosthenops australis

<400> 21

Met Gly His His His His

1

His

Ala

Ile

Leu

Ile

Ala
50

Thr Val

65

Gly

260

Ala

Tyr

Thr

Arg

Met

340

Ala

Leu

Gly

Asn

245

Ala

Ala

Gly

val

Val

325

Ala

Ser

Glu

Tyr

Ala
405

5

Gly

Gly

Gln

Ala

310

Ser

Ala

Ala

Val

Ile

390

Met

Thr Asp Asp Ser

20

Leu Val Asp Phe

35

Pro Ile Leu Asp

Ser

Ser

Ser

295

Asn

Ser

Leu

Pro

Ile

375

Asn

Ala

His

Phe

Trp

Glu
55

250

Ala Ala Ala Ala Ala Ala

Gly

280

Ser

Ser

Ala

Pro

Gly

360

Thr

Pro

Gln

His

Asp

Ala

40

Ile

265

Gln

Ala

Val

val

Asn

345

Ala

Ala

Ser

Val

Met

Thr

25

Glu

Ala

Gly

Ser

Ser

Ser

330

Ile

Ser

Leu

Ala

Met
410

Ala

10

Asp

Trp

Asp

Gly

Ala

Arg

315

Ser

Ile

Gly

val

val

395

Gly

Ser

Val

Cys

Glu

Tyr

Ser

300

Leu

Leu

Ser

Cys

Gln

380

Asn

Ser

Leu

Gly

Tyr
60

Gly

285

Ala

Ser

val

Asn

Glu

365

Ile

Gln

Asp

Lys

Pro

45

Gln

Ala

270

Gly

Ala

Ser

Ser

Ile

350

Vval

Val

Ile

Lys

Ala

30

Cys

Gly

Ala Ala

Gln Gly

Ala Ser

Pro Ser

320

Asn Gly

335

Ser Ser

Ile Val

Ser Ser

Thr Asn
400

Ile Ile

15

Asp Gly

Lys Met

Lys Leu

Ala Lys Leu Asn Ile Asp Gln Asn Pro Gly Thr Ala Pro Lys
15

70

80
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Tyr

val

FPhe

His

His

145

Ser

Leu

Ser

Asn

Gly

225

Ser

Asn

Asp

Gly

Tyr
305

Ala

Gln

Ala

Gly

Gly

Ala

Leu

His

130

Thr

Phe

Asp

Leu

Met

210

Gly

Asn

Glu

Val

Ala

280

Gly

Ala

Gly

Ala

Gly
370

Ile

Ala

Asp

115

His

Thr

Met

Asp

Ala

195

Ala

Gly

Ala

Iie

Ser

275

Ala

Gln

Ala

Ser

Ala

355

Asn

Arg

Thr

100

Ala

His

Pro

Gln

Met

180

Ala

Phe

Ser

Phe

Thr

260

Ala

Ser

Gly

Ala

Gly

340

Ala

Ala

Gly Ile Pre
85

Lys Val Gly

Asn Leu Ala

Ser Ser Gly
135

Trp Thr Asn
150

Gly Leu Ser
165
Ser Thr Ile

Gln Gly Arg

Ala Ser Ser
215

Leu Ser Thr
230

Leu Gln Thr
245

Gln Leu Val

Ser Ala Ber

Gly Gln Gly
295

Ala Gly Ser
310

Gly Gly Gln
325

Gly Ser Ala

Ala Gly Arg

Ala Ala Ala
375

Thr

Ala

Gly

120

Leu

Pro

Ser

Ala

Thir

200

Met

Lys

Thr

Ser

Ala

280

Gly

Ser

Gly

Ala

Gly
360

Ala

Leu

Leu

105

Ser

val

Gly

Met

Gln

185

Ser

Ala

Thr

Gly

Met

265

Gly

Tyr

Ala

Gly

Ala

345

Gln

Ala

Leu

90

Ser

Gly

Pro

Leu

Pro

170

Ser

Pro

Glu

Ser

Val

250

Phe

Ala

Gly

Ala

Leu

Lys

Ser

Arg

Ala

155

Gly

Met

Asn

Ile

Ser

235

Val

Ala

Ser

Gly

Ala
315

330

Phe

Gly

Gly

Gly

140

Glu

Phe

Val

Lys

Ala

220

Ile

Asn

Gln

Ala

Leu

300

Ala

Gln Gly Gln

Ala Ala Ala

Gly Gly Tyr

Ala Ala Ala

Lys

Gln

His

125

Ser

Asn

Thr

Gln

Leu

205

Ala

Ala

Gln

Ala

Ala

285

Gly

Ala

Asn

Leu

110

Met

Gly

Phe

Ala

Ser

190

Gln

Ser

Ser

Pro

Gly

270

Ala

Gln

Ala

Gly

95

Lys

His

Asn

Met

Ser

175

Ile

Ala

Glu

Ala

Phe

255

Met

Ser

Gly

Ala

Glu

Glu

His

Ser

Agn

160

Gln

Gln

Leu

Glu

Met

240

Ile

Asn

Ala

Gly

Ala
320

Gly Gly Tyr Gly

335

350

365

380

Ala Ala Ala Ala

Gly Gln Gly Ser

Ala Ala Ala Ala

DK/EP 3168229 T3



Ala

385

Ala

Ala

Gly

Val

Vval

465

Ala

Ser

Glu

Tyr

Ala
545

Ala

Gly

Gly

Gln

Ala

450

Ser

Ala

Ala

Val

Ile

530

Met

Gly

Ser

Ser

Ser

435

Asn

Ser

Leu

Pro

Ile

515

Asn

Ala

<210> 22

<211> 412
<212> PRT
<213> Euprosthenops australis

<400> 22
Gly Ser Gly

1

Glu

Phe

Val

Lys
65

Asn

Thr

Gln

50

Leu

Phe

Ala

35

Ser

Gln

Gln

Ala

Gly

420

Ser

Ser

Ala

Pro

Gly

500

Thr

Pro

Gln

Asn

Met

20

Ser

Ile

Ala

Gly

Ala

405

Gln

Ala

Val

val

Asn

485

Ala

Ala

Ser

val

Ser

Asn

Gln

Gln

Leu

Gly

390

Ala

Gly

Ser

Ser

Ser

470

Ile

Ser

Leu

Ala

Met.
550

His

Ser

Leu

Ser

Asn
70

Gln

Ala

Gly

Ala

Arg

455

Ser

Ile

Gly

Val

Val

535

Gly

Thx

Phe

Asp

Leu

55

Met

Gly

Ala

Tyr

Ser

440

Leu

Leu

Ser

Cys

Gln

520

Asn

Thr

Met

Asp

Ala

Ala

Gly

Ala

Gly

425

Ala

Ser

val

Asn

Glu

505

Ile

Gln

Pro

Gln

25

Met

aAla

Phe

Tyr

Ala

410

Gly

Ala

Ser

Ser

Ile

490

Val

Val

Ile

Trp

10

Gly

Ser

Gln

Ala

Gly

395

Ala

Gln

Ala

Pro

Asn

475

Ser

Ile

Ser

Thr

Thr

Leu

Thr

Gly

Ser
75

Arg

Ala

Gly

Ser

Ser

460

Gly

Ser

val

Ser

Asn
540

Asn

Ser

Ile

Arg

60

Ser

Gln

Ala

Gln

Ala

445

Ala

Gln

Ser

Gln

Ser

525

Val

Pro

Ser

Ala

45

Thr

Met

Ser

Ala

Gly

430

Ala

val

val

val

Ala

510

Ser

Val

Gly

Met

30

Gln

Ser

Ala

Gln

Ala

415

Gly

Ser

Ser

Asn

Ser

485

Leu

val

Ala

Leu

15

Pro

Ser

Pro

Glu

Gly

400

Ala

Tyr

Thr

Arg

Met

480

Ala

Leu

Gly

Asn

Ala

Gly

Met

Asn

Ile
80

DK/EP 3168229 T3



Ala

Ile

Asrn

Gln

Ala

145

Leu

Ala

Gln

Ala

Tyr

225

Ala

Arg

Ala

Gly

Ser

305

Ser

Gly

Ser

Ala

Ala

Gln

Ala

130

Ala

Gly

Ala

Gly

Ala

210

Gly

Ala

Gln

Ala

Gln

290

Ala

Ala

Gln

Ser

Ser

Ser

Pro

115

Gly

Ala

Gln

Ala

Gly

195

Ala

Gln

Ala

Ser

Ala

275

Gly

Ala

Val

Val

Val
355

Glu

Ala

100

Phe

Met

Ser

Gly

Ala

180

Tyr

Ala

Gly

Ala

Gln

260

Ala

Gly

Ser

Ser

Asn

340

Ser

Glu

85

Met

Ile

Asn

Ala

Gly

165

Ala

Gly

Ala

Ser

Ala

245

Gly

Ala

Tyr

Thr

Arg

325

Met

Ala

Gly

Ser

Asn

Asp

Gly

150

Tyr

Ala

Gln

Ala

Gly

230

Ala

Ala

Ala

Gly

val

310

Val

Ala

Ser

Gly

Asn

Glu

Val

135

Ala

Gly

Ala

Gly

Ala

215

Gly

Ala

Gly

Gly

Gln

295

Ala

Ser

Ala

Ala

Gly

Ala

Ile

120

Ser

Ala

Gln

Ala

Ser

200

Ala

Asn

Gly

Ser

Ser

280

Ser

Asn

Ser

Leu

Pro
360

Ser

Phe

105

Thr

Ala

Ser

Gly

Ala

185

Gly

Ala

Ala

Gln

Ala

265

Gly

Ser

Ser

Ala

Pro

345

Gly

Leu

20

Leu

Gln

Ser

Gly

Ala

170

Gly

Gly

Ala

Ala

Gly

250

Ala

Gla

Ala

val

Val

330

Asn

Ala

Ser

Gln

Leu

Ala

Gln

155

Gly

Gly

Ser

Gly

Ala

235

Gly

Ala

Gly

Ser

Ser

315

Ser

Ile

Ser

Thr

Thr

val

Ser

140

Gly

Ser

Gln

Ala

Arg

220

Ala

Gln

Ala

Gly

Ala

300

Arg

Ser

Ile

Gly

Lys

Thr

Ser

125

Ala

Gly

Ser

Gly

Ala

205

Gly

Ala

Gly

Ala

Tyr

285

Ser

Leu

Leu

Ser

Cys
365

Thr

Gly

110

Met

Gly

Tyr

Ala

Gly

190

Ala

Gln

Ala

Gly

Ala

270

Gly

Ala

Ser

val

Asn

350

Glu

Ser

95

Vval

Phe

Ala

Gly

Ala

175

Gln

Ala

Gly

Ala

Tyr

255

Ala

Gly

Ala

Ser

Ser

335

Ile

Val

Ser

Val

Ala

Ser

Gly

160

Ala

Gly

Ala

Gly

Ala

240

Gly

Ala

Gln

Ala

Pro

320

Asn

Ser

Ile

DK/EP 3168229 T3



Val Gln Ala Leu Leu Glu Val Ile Thr Ala Leu Val Gln Ile Val Ser

Ser Ser Ser Val Gly Tyr Ile Asn Pro Ser Ala Val Asn Gln Ile Thr
395

385

370

Asn Val

Val Ala Asn Ala Met Ala Gln Val Met Gly
410

<210> 23

<211> 534
<212> PRT
<213> Euprosthenops australis

<400> 23

Met Gly His

1

Asn

Ser

Ile

Arg

Ser

Thr

Thr

val

Trp

145

Gly

Ser

Gln

Pro

Ser

Ala

50

Thr

Met

Lys

Thr

Ser

130

Thr

Leu

Thr

Gly

Gly

Met

35

Gln

Ser

Ala

Thr

Gly

115

Met

Asn

Ser

Ile

Arg
195

His His His His His Met Ser His Thr Thr Pro Trp Thr

Leu Ala Glu Asn Phe Met Asn Ser Phe Met Gln Gly Leu

20

Pro Gly Phe Thr Ala

Ser

Pro

Glu

Ser

100

Val

Phe

Pro

Ser

Ala

180

Thr

405

5

Met

Asn

Ile

Ser

Val

Ala

Gly

Met

165

Gln

Ser

390

Vval

Lys

70

Ala

Ile

Asn

Gln

Leu

150

Pro

Ser

Pro

375

Gln

55

Leu

Ala

Ala

Gln

Ala

135

Ala

Gly

Met

Asn

40

Ser

Gln

Ser

Ser

Pro

120

Gly

Glu

Phe

val

Lys
200

10

25

Ser Gln Leu Asp Asp Met Ser Thr

Ile Gln

Ala Leu

Glu Glu
90

Ala Met
105

Phe Ile

Met Asn

Asn Phe

Thr Ala
170

Gln Ser
185

Leu Gln

Ser

Asn

75

Gly

Ser

Asn

Asp

Met

155

Ser

Ile

Ala

380

Leu

60

Met

Gly

Asn

Glu

Gly

140

Asn

Gln

Gln

Leu

45

Ala

Ala

Gly

Ala

Ile

125

Gly

Ser

Leu

Ser

Asn
205

30

Ala

Phe

Ser

Phe

110

Thr

Gly

Phe

Asp

Leu

190

Met

15

Gln

Ala

Leu

Leu

Gln

Thr

Met

Asp

175

Ala

Ala

400

Gly

Ser

Ser

Gln

Leu

Pro

Gln

160

Met

Ala

Phe
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Ala

Leu

225

Leu

Gln

Gly

Gly

Ala

305

Gly

Ala

Gly

Ala

Gly

385

Gly

Gln

Ala

Ser

Ala

465

Ala

Vval

Ser

210

Ser

Gln

Leu

Asn

Gln

250

Ala

Ser

Ala

Asn

Gly

370

Ser

Ser

Ser

Asn

Ser

450

Teu

Pro

Ile

Ser

Thr

Thr

val

Ser
275

Gly

Ala

Gly

Ala

Ala

355

Gln

Ala

Gly

Ser

Ser

435

Ala

Pro

Gly

Thr

Met

Lys

Thr

Ser

260

Gly

Ala

Gly

Gly

Ala

340

Ala

Gly

Ala

Gln

Ala

420

Val

Val

Asn

Ala

Ala
300

Ala

Thr

Gly

245

Met

Gln

Gly

Gly

Ser

325

Gly

Ala

Gly

Ala

Gly

405

Ser

Ser

Ser

Ile

Ser

485

Leu

Glu

Ser

230

vVal

Phe

Gly

Ser

Gln

310

Ala

Arg

Ala

Gln

Ala

390

Gly

Ala

Arg

Ser

Ile

470

Gly

Val

Ile

215

Ser

Val

Ala

Gly

Ser

295

Gly

Ala

Gly

Ala

Gly

375

Ala

Tyr

Ser

Leu

Leu

455

Ser

Cys

Gln

Ala

Ile

Asn

Gln

Tyr
280

Ala

Gly

Ala

Gln

Ala

360

Gly

Ala

Gly

Ala

Ser

440

Val

Asn

Glu

Ile

Ala Ser

Ala Ser

Gln Pro
250

Ala Gly
265

Gly Gly

Ala Ala

Gln Gly

Ala Ala
330

Gly Gly
345

Ala Ala

Tyr Gly

Ala Ala

Gly Gin
410

Ala Ala
425

Ser Pro

Ser Asn

Ile Ser

Val Tle

490

Val Ser
505

Glu

Ala

235

Phe

Met

Leu

Ala

Gln

315

Ala

Tyxr

Ala

Arg

Ala

395

Gly

Ser

Ser

Gly

Ser

475

Val

Ser

Glu

220

Met

Ile

Asn

Gly

Ala

300

Gly

Ala

Gly

Ala

Gln

380

Ala

Gln

Ala

Ala

Gln

460

Ser

Gln

Ser

Gly Gly

Ser Asn

Asn Glu

Agp Val

270

Gln Gly
285

Gly

Ser

Ala Phe

Ile
255

Ser

240

Thr

Ala

Gly Tyr

Ala Ala Ala Ala

Gly Tyr

Ala Ala

Gln Gly
350

Ala Ala
365

Ser Gln

Ala Ala

Gly Gly

Ala Ser

430

Val Ser

445

Val Asn

Val Ser

Ala Leu

Ser Val
510

Gly

Ala

335

Ser

Ala

Gly

Ala

Tyr

415

Thr

Arg

Met

Ala

Leu

495

Gly

Gln

320

Ala

Gly

Ala

Ala

Ala

400

Gly

Val

Val

Ala

Ser

480

Glu

Tyr
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Ile Asn Pro Ser Ala Val Asn Gln Ile Thr Asn Val Val Ala Asn Ala

515

520

Met Ala Gln Val Met Gly

530

<210> 24

<211> 1602
<212> DNA

<213> Euprosthenops australis

<400> 24
atgggccatc

gcggaaaact
agecagetgg
gcggegeagg
agcatggcgy
agcattgcga
tttattaacyg
ggcggcacca
ggcctgagca
cagagcatgg
ctgcaggcge
ggcggceggea
ctgcagacca
atgtttgege
ggtggactag
gccgcageag
ggttceaggag
ggacgaggtc
gocogacgecg
agccaaggtyg
ggatctggac
tetgetteag
togeottecy
gtgaatatgg
getectggtyg
cttgttcaaa

attactaatg

<210> 25

atcatcatca
ttatgaacag
atgatatgag
gcegtaccag
aaattgcgge
gcgcgatgag
aaattaccca
cgtggaccaa
gcatgceggyg
tgcagagcat
tgaacatggc
gcctgageac
ceggegtggt
aggcgggcat
gtcaaggagy
ccgecgeage
gttectgeage
aaggaggata
ccgecgetge
ctggttecge
aaggtggata
ctgctgegte
cagtatcteg
cagcgttace
cttctggatg
tcgttagtte

ttgttgectaa

tcatatgagce
ctttatgecag
caccattgcg
cccgaacaaa
gagcgaagaa
caacgegttt
gctggtgage
cecgggectyg
ctttacegag
tcagagcectyg
gtttgcgagce
caaaaccagce
gaaccagecg
gaacgatgtg
atatggacaa
aggtggacaa
cgcegecgee
tggtcaaggt
agcagccgga
tgetgetget
cggtggacaa
agctgctagt
agtttectteca
taatatcatt
tgaggtcata
ttctagtgtt

tgccatgget

cataccacce
ggcctgagea
cagageatqgg
ctgcaggege
ggeggeggea
ctgcagacca
atgtttgcge
gaggaaaact
agecagetgg
geggcgeagy
agcatggegy
agcattgcga
tttattaacg
agegegggga
ggtgecaggaa
ggtggacaag
gocgcagcag
tctggaggta
cagggaggte
gétgetgetyg
ggtcaaggag
actgtageta
gcagtttceta
tcecaacattt
gtgcaagcete
ggatatatta

caagtaatgg

525

cgtggaccaa
gcatgceggg
tgcagagcat
tgaacatgge
gcctgageac
ccggegtggt
aggceggtat
ttatgaacag
atgatatgag
gecgtaccag
aaattgcgge
gcgcgatgag
aaattaccca
attcaggtca
gttctgeage
gtcaaggagg
cagcagcage
atgctgetge
aaggtggata
ctgecgetge
gttatggtca
attcggtgag
gottggttte
cttettctgt
tactecgaagt
atccatctge

ge

cccgggectyg
ctttaccgeyg
tcagagcctg
gtttgcgage
caaaaccagce
gaaccagccg
gaatgacggce
ctttatgcag
caccattgeg
cecgaacaaa
gagcgaagaa
caacgegttt
gctggtgage
aggtggatat
cgctgecgoe
atatggacaa
tgcagcagct
cgcageccgcet
tggtagacaa
tgetgetgea
gagtagtgct
togectetea
aaatggtcaa
cagtgcatct
catcactgct

tgtgaaccaa

DK/EP 3168229 T3

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9200
960

1020
1080
11490
1200
1260
1320
1380
1440
1500
1560

1602
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<211> 514
<212> PRT
<213> Euprosthenops australis

<400> 25
Gly Ser Gly Asn Ser Hisg Thr Thr Pro Trp Thr Asn Pro Gly Leu Ala
1 5 10 15

Glu Asn Phe Met Asn Ser Phe Met Gln Gly Leu Ser Ser Met Pro Gly
20 25 30

Phe Thr Ala Ser Gln Leu Asp Asp Met Ser Thr Ile Ala Gln Ser Met
35 40 45

Val Gln Ser Ile Gln Ser Leu Ala Ala Gln Gly Arg Thr Ser Pro Asn
50 55 60

Lys Leu Gln Ala Leu Asn Met Ala Phe Ala Ser Ser Met Ala Glu Ile
65 70 75 80

Ala Ala Ser Glu Glu Gly Gly Gly Ser Leu Ser Thr Lys Thr Ser Ser
85 20 95

Ile Ala Ser Ala Met Ser Asn Ala Phe Leu Gln Thr Thr Gly Val Val
100 105 110

Asn Gln Pro Phe Ile Asn Glu Ile Thr Gln Leu Val Ser Met Phe Ala
115 120 125

Gln Ala Gly Met Asn Asp Val Ser Ala Gly Tyr Gly Gln Gly Ala Gly
130 135 140

Ser Ser Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala
145 150 155 160

Gly Arg Gly Gln Gly Gly Tyr Gly Gln Gly Ser Gly Gly Asn Ala Ala
165 170 175

Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ser Gly Gln Gly Ser Gln
180 185 190

Gly Gly Gln Gly Gly Gln Gly Gln Gly Gly Tyr Gly Gln Gly Ala Gly
195 200 205

Ser Ser Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ser
210 215 220

Gly Arg Gly Gln Gly Gly Tyr Gly Gln Gly Ala Gly Gly Asn Ala Ala

225 230 235 240

Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Gly Gln Gly Gly
245 250 255



Gln GLY Gly ITyr Gly Ly Leu Gly Gin
260 265

Gly Ser Ser Ala Ala Ala Ala Ala Ala
275 280

Gly Gln Gly Gly Gln Gly Gln Gly Gly
290 295

Ser Ala Ala Ala Ala Ala Ala Ala Ala
305 310

Gly Arg Gly Gln Gly Gly Tyr Gly Gln
325

Ala Ala Ala Ala Ala Ala Ala Ala Ala
340 345

Gly Gln Gly Gly Tyr Gly Arg Gln Ser
355 360

Ala Ala Ala Ala Ala Ala Ala Ala Ala
370 375

Gly Gly Tyr Gly Gly Gln Gly Gln Gly
385 390

Ser Ala Ser Ala Ala Ala Ser Ala Ala
405

Ser Arg Leu Ser Ser Pro Ser Ala Val
420 425

Ser Ser Leu Val Ser Asn Gly Gln Val
435 440

Ile Ile Ser Asn Ile Ser Ser Ser Val
450 455

Ser Gly Cys Glu Val Ile Val Gln Ala
465 470

Leu Val Gln Ile Val Ser Ser Ser Ser
485

Ala Val Asn Gln Ile Thr Asn Val Val Ala Asn Ala Met Ala Gln Val

500 505

Met Gly

<210> 26

<211> 176

<212>PRT

<213> Atrtificial Sequence

GLY

Ala

Tyr

Ala

Gly

330

Ala

Gln

Ala

Gly

Ser

410

Ser

Asn

Ser

Leu

Val Gly Tyr Ile Asn Pro Ser

430

GLy

Ala

Gly

Ala

315

Ser

Ala

Gly

Ala

Tyr

395

Thr

Arg

Met

Ala

Leu
475

TYyr

Ala

Gln

300

Ala

Gly

Ala

Ala

Ala

380

Gly

Val

val

Ala

Ser

460

Glu

GLY

Ala

285

Gly

Ala

Gly

Ala

Gly

365

Gly

Gln

Ala

Ser

Ala

445

Ala

Val

Gin

270

Ala

Ser

Ala

Asn

Gly

350

Ser

Ser

Ser

Asn

Ser

430

Leu

Pro

Ile

510

LY

Ala

Gly

Ala

Ala

335

Gln

Ala

Gly

Ser

Ser

415

Ala

Pro

Gly

Thr

495

Ala

Gly

Gly

Ala

320

Ala

Gly

Ala

Gln

Ala

400

val

Vval

Asn

Ala

Ala
480
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<220>
<223> Fusion protein

<400> 26
Met Gly His

1

Asn

Ser

Ile

Arg

65

Ser

Thr

Thr

Val

Pro

145

Leu

165

Pro

Ser

Ala

50

Thr

Met

Lys

Thr

Ser

130

Ser

Leu

Gly

Met

35

Gln

Ser

Ala

Thr

Gly

115

Met

Ser

Leu

<210> 27
<211> 528
<212>DNA
<213> Atrtificial Sequence

<220>
<223> Fusion protein

<400> 27

atgggocate
gcggaaaact
agccagetgy
gcggegeagyg

agcatggegqg

His

Leu

20

Pro

Ser

Pro

Glu

Ser

100

Val

Phe

Pro

Ile

His

Ala

Gly

Met

Asn

Ile

85

Ser

val

Ala

val

Leu

atcatcateca
ttatgaacag
atgatatgag
gccgtaccag

aaattgcgge

His

Glu

Phe

Val

Lys

70

Ala

Ile

Asn

Gln

His

150

Leu

170

His

Asn

Thr

Gln

55

Leu

Ala

Ala

Gln

Ala

135

Leu

Leu

His

Phe

Ala

40

Ser

Gln

Ser

Ser

Pro

120

Gly

Lys

Ile

tcatatgage
ctttatgecag
caccattgeg
cecgaacaaa

gagcgaagaa

Met

Met

25

Ser

Ile

Ala

Glu

Ala

105

Phe

Met

Arg

Leu

Ser

10

Asn

Gln

Gln

Leu

Glu

20

Met

Ile

Asn

Leu

Gly

His

Ser

Leu

Ser

Asn

75

Gly

Ser

Asn

Asp

Lys

155

Ala

175

cataccacco

ggactgagea

cagagcatgg

ctgcaggege tgaacatgge

Thr

Phe

Asp

Leu

60

Met

Gly

Asn

Glu

Val

140

Leu

Leu

Thr

Met

ASP

45

Ala

Ala

Gly

Ala

Ile

125

Ser

Leu

Leu

Pro

Gln

30

Met

Ala

Phe

Ser

Phe

110

Thr

Ala

Leu

Leu

cgtggaccaa

gcatgeoeggg

tgcagageat

ggeggcggea gcctgageac

Trp

15

Gly

Ser

Gln

Ala

Leu

95

Leu

Gln

Met

Leu

Gly

Thr

Leu

Thr

Gly

Ser

80

Ser

Gln

Leu

Ile

Leu

160

Leu

cecgggectyg
ctttacegeg
tcagagectyg
gtttgegage

caaaaccagc

DK/EP 3168229 T3
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agcattgcga

tttattaacg

agcgcgatga

ctgetgetga

<210> 28

<211> 309
<212>PRT
<213> Atrtificial Sequence

<220>
<223> Fusion protein

<400> 28
Met Gly His

1

Asn

Ser

Ile

Arg

65

Ser

Thr

Thr

val

Trp

145

Gly

Ser

GIn

Pro

Ser

Ala

50

Thr

Met

Lys

Thr

Ser

130

Thr

Leu

Thr

Gly

Gly

Met

Gln

Ser

Ala

Thr

Gly

115

Met

Asn

Ser

Ile

Arg
195

His

Leu

20

Pro

Ser

Pro

Glu

Ser

100

val

Phe

Pro

Ser

Ala

180

Thr

His

Ala

Gly

Met

Asn

Ile
85

Ser

Val

Ala

Gly

Met

165

Gln

Ser

His

Glu

Phe

Vval

Lys

70

Ala

Ile

Asn

Gln

Leu

150

Pro

Ser

Pro

His

Asn

Thr

Gln

55

Leu

Ala

Ala

Gln

Ala

135

Ala

Gly

Met

Asn

gcegegatgag caacgcegttt
aaattaccca getggtgage
ttccgagcag cccggtgeat

ttetgetget gattoetggge

His

Phe

Ala

40

Ser

Gln

Ser

Ser

Pro

120

Gly

Glu

Phe

val

Lys
200

ctgcagacca

atgtttgege

ctgaaacgcc

gcgetgetge

Met

Met

25

Ser

Ile

Ala

Glu

Ala

105

Phe

Met

Asn

Thr

Gln

185

Leu

Ser

10

Asn

Gln

Gln

Leu

Glu
90

Met

Ile

Asn

Phe

Ala

170

Ser

Gln

His

Ser

Leu

Ser

Asn

75

Gly

Ser

Asn

Asp

Met

155

Ser

Ile

Ala

ceggegtgogt gaaccagecg
aggcgggcat gaacgatgtg

tgaaactgct gctgctgctg

tgggectyg

Thr

Phe

Asp

Leu

Met

Gly

Asn

Glu

Gly

140

Asn

Gln

Gln

Leu

Thr

Met

Asp

Ala

Ala

Gly

Ala

Ile

125

Gly

Ser

Leu

Ser

Asn
205

Pro

Gln

30

Met

Ala

Phe

Ser

Phe

110

Thr

Gly

Phe

Asp

Leu

190

Met

Trp

15

Gly

Ser

Gln

Ala

Leu
95

Leu

Gln

Thr

Met

Asp

175

Ala

Ala

Thr

Leu

Thr

Gly

Ser

80

Ser

Gln

Leu

Pro

Gln

160

Met

Ala

Phe

DK/EP 3168229 T3
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Ala

Leu

225

Leu

Gln

Gly

Leu

Ser

210

Ser

Gln

Leu

Asn

Leu

Ser

Thr

Thr

Val

Ser

275

Leu

Met

Lys

Thr

Ser

260

Met

Leu

Ala

Thr

Gly

245

Met

Ile

Leu

Glu

Ser

230

Val

Phe

Pro

Leu

Ile

215

Ser

Val

Ala

Ser

Leu

Ala

Ile

Asn

Gln

Ser

280

Leu

aAla

Ala

Gln

Ala

265

Pro

Ile

Ser

Ser

Pro

250

Gly

val

Leu

Glu Glu
220

Ala Met

235

Phe Ile

Met Asn

His Leu

Leu Leu

Gly Gly Gly

Ser Asn Ala

Asn Glu Ile
255

Asp Val Ser
270

Lys Arg Leu
285

Ile Leu Gly

Ser

Phe

240

Thr

Ala

Lys

Ala

290

Leu Leu

305

<210> 29
<211> 927
<212> DNA

Leu

Gly Leu

295

<213> Atrtificial Sequence

<220>

<223> Fusion protein

<400> 29
atgggcecatc

goggaaaact
ageccagetgg
gcggcgeagg
agcatggcegyg
agcattgcga
tttattaacyg
ggcggcacca
ggcctgagea
cagagcatgg
ctgecaggege
ggcggeggea
ctgcagaceca
atgtttgcge
ceggtgeatc

attetgggeg

atcatcatca
ttatgaacag
atgatatgag
gccgtaccag
aaattgegge
gcgecgatgag
aaattaccea
cgtggaccaa
gcatgeoggy
tgcagagcat
tgaacatgge
gcctgageac
ccggegtggt
aggcgggeat
tgaaacgecct

cgotgetget

tcatatgagc
ctttatgcag
caccattgcyg
cccgaacaaa
gagegaagaa
caacgegttt
getggtgage
ceecgggecty
ctttaccgeg
tcagagcectyg
gtttgecgage
caaaaccage
gaaccagccg
gaacgatgtyg
gaaactgectg

gggectyg

cataccacce
ggcctgagea
cagagcatgg
ctgcaggege
ggeggcggea
ctgecagacea
atgtttgcge
gcggaaaact
ageccagetgg
gcggcgcagg
agcatggegg
agecattgcga
tttattaacg
agegegggga

ctgetgetge

300

cgtggaccaa
gcatgecggg
tgcagagcat
tgaacatggc
gectgagcac
ccggegtggt
aggeeggtat
ttatgaacag
atgatatgag
gecgtaccag
aaattgcggc
gcgcgatgag
aaattaccca
attctatgat

tgctgetgat

cccgggectg
ctttaccgeg
tcagagecctg
gtttgcgage
caaaaccagc
gaaccagccg
gaatgacgge
ctttatgcag
caccattgcg
cccgaacaad
gagcgaagaa
caacgegttt
getggtgage
tacgagcage

totgetgetg
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<210> 30

<211> 313
<212>PRT
<213> Atrtificial Sequence

<220>
<223> Fusion protein

<400> 30
Met Gly His

1

Asn

Ser

Ile

Arg

65

Ser

Thr

Thr

Val

Trp

145

Gly

Ser

Gln

Ala

Leu

225

Leu

Pro

Ser

Ala
50

Thr

Met

Lys

Thr

Ser

130

Thr

Leu

Thr

Gly

Ser

210

Ser

Gln

Gly

Met
35

Gln

Ser

Ala

Thr

Gly

115

Met

Asn

Ser

Ile

Arg

195

Ser

Thr

Thr

His His His
5

Leu Ala Gld
290

Pro Gly Phe

Ser Met Val

Pra Asn Lys
70

Glu Ile Ala
85

Ser Ser Ile
100

val val Asn

Phe Ala Gln

Pro Gly Leu
150

Ser Met Pro
165

Ala Gln Ser
180

Thr Ser Pro

Met Ala Glu

Lys Thr Ser
230

Thr Gly Val

His

Asn

Thr

Gln
55

Leu

Ala

Ala

Gln

Ala

135

Ala

Gly

Met

Asn

Ile

215

Ser

Val

His

Phe

Ala
40

Ser

Gln

Ser

Ser

Pro

120

Gly

Glu

Phe

Val

Lys

200

Ala

Ile

Asn

Met Ser

Met Asn

25

Ser Gln

Ile Gln

Ala

Glu

Ala

105

Phe

Met

Asn

Thr

Gln

185

Leu

Ala

Ala

Gln

10

Leu

Glu

90

Met

Ile

Asn

Phe

Ala

170

Ser

Gln

Ser

Ser

Pro

Asnh

75

Gly

Ser

AsSn

Asp

Met

155

Ser

Ile

Ala

Glu

Ala

235

Phe

60

Met

Gly

Asn

Glu

Gly

140

Asn

Gln

Gln

Leu

Glu

220

Met

Tle

45

Ala

Gly

Ala

Ile

125

Gly

Ser

Leu

Ser

Asn

205

Gly

Ser

Asn

30

Phe

Ser

Phe

110

Thr

Gly

Phe

Asp

Leu

150

Met

Gly

Asn

Glu

15

Ala

Leu

95

Leu

Gln

Thr

Met

Asp

175

Ala

Ala

Gly

Ala

Ile

His Thr Thr Pro Trp Thr

Ser Phe Met Gln Gly Leu

Leu Asp Asp Met Ser Thr

Ser Leu Ala Ala Gln Gly

Ser

80

Ser

Gln

Leu

Pro

Gln

160

Met

Ala

Phe

Ser

Phe

240

Thr

DK/EP 3168229 T3



Gln Leu Val Ser Met Phe Ala

Gly Asn Ser Met Leu Leu Gly
275

Ile Gly Lys Glu Phe Lys Arg Ile Val

290

Arg Asn Leu Val Pro Arg Thr

305

<210> 31
<211> 939
<212> DNA

245

260

Gln Ala

250

265

280

295

310

<213> Atrtificial Sequence

<220>

<223> Fusion protein

<400> 31
atgggccate

goeggaaaact
agccagctgg
gcggegeagyg
agecatggcgg
agcattgcga
tttattaacg
ggcggcacce
ggcctgagca
cagagcatgg
ctgcaggege
ggcggeggea
ctgcagacca
atgtttgaege
ttettecgea
aaggattttt
<210> 32

<211> 158
<212> PRT

atcatcatca
ttatgaacag
atgatatgag
gcegtaccag
aaattgcgge
gcgcegatgag
aaattaccca
cgtggaccaa
gcatgeeggg
tgcagagcat
tgaacatggce
geotgagecac
ccggegtggt
aggcgggeat
datctaaaga

tgecggaatct

tcatatgage
ctttatgecag
caccattgeg
cccgaacaaa
gagcgaagaa
caacgegttt
getggtgage
cecgggeetg
ctttaccgeg
tcagagcctg
gtttgcgage
caaaaccagc
gaaccagccg
gaacgatgtyg
gaagattgge

tgtaccecagg

<213> Euprosthenops australis

<400> 32

Asp Phe

270

285

300

Glu Ser

cataccacec
ggcctgagea
cagagcatgg
ctgcaggcge
ggcggeggea
ctgcagacca
atgtttgcge
gcggaaaact
agccagcetgg
gcggcegeagyg
agcatggcgg
agcattgcga
tttattaacg
agegegggga
aaagagttta

acagagtcc

cgtggaccaa
geatgecggyg
tgcagagcat
tgaacatgge
goctgagcac
ccggcgtggt
aggccggtat
ttatgaacag
atgatatgag
gccgtaccag
aaattgagge
gegegatgag
aaattaceca
attetatget

aaagaattgt

255

Gly Met Asn Asp Val Ser Ala

Phe Arg Lys Ser Lys Glu Lys

Gln Arg Ile Lys Asp Phe Leu

cecgggectyg
ctttaccgeg
toagageoctg
gtttgecgage
caaaadcage
gaaccagcayg
gaatgacggc
ctttatgecag
caccattgeg
cccgaacaaa
gagcgaagaa
caacgegttt
getggtgaga
getgggtgat

ccagagaata

Met Ser His Thr Thr Pro Trp Thr Asn Pro Gly Leu Ala Glu Asn Phe

DK/EP 3168229 T3
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Met Asn Ser Phe Met Gln Gly Leu
20

Ser Gln Leu Asp Asp Met Ser Thr
35 40

Ile Gln Ser Leu Ala Ala Gln Gly

50 55

Ala Leu Asn Met Ala Phe Ala Ser
65 70

Glu Glu Gly Gly Gly Ser Leu Ser

Ala Met Ser Asn Ala Phe Leu Gln
100

Phe Ile Asn Glu Ile Thr Gln Leu
115 120

Met Asn Asp Val Ser Ala Ser Ala
130 135

Ser Ala Gly Ala Ala Ala Leu Glu
145 150

<210> 33

<211> 646

<212> PRT

<213> Euprosthenops australis

<400> 33
His His His His His His Ser His
1 5

Leu Ala Glu Asn Phe Met Asn Ser
20

Pro Gly Phe Thr Ala Ser Gln Leu
35 40

Ser Met Val Gln Ser Ile Gln Ser
50 55

Pro Asn Lys Leu Gln Ala Leu Asn
65 70

Glu Ile Ala Ala Ser Glu Glu Gly
85

Ser
25

Ile

Arg

Ser

Thr

Thr

105

vVal

Ser

His

Thr

Phe

25

Asp

Leu

Met

Gly

10

Ser

Ala

Thr

Met

Lys

90

Thr

Ser

Ala

Hig

Thr

10

Met

Asp

Ala

Ala

Met

Gln

Ser

Ala

75

Thr

Gly

Met

Gly

His
155

Pro

Gln

Met

Ala

Phe

15

Ser

Pro

Ser

Pro

60

Glu

Ser

Val

Phe

Ala

140

His

Trp

Gly

Ser

Gln

60

Ala

Leu

Gly

Met

45

Asn

Ile

Ser

Val

Ala

125

Ser

His

Thr

Leu

Thr

45

Gly

Ser

Ser

Phe
30

Vval

Lys

Ala

Ile

Asn

110

Gln

Ala

His

Asn

Ser

30

Ile

Arg

Ser

Thr

15

Thr

Gln

Leu

Ala

Ala

95

Gln

Ala

Ala

Pro

15

Ser

Ala

Thr

Met

Lys
95

Ala

Ser

Gln

Ser

Ser

Pro

Gly

Ala

Gly

Met

Gln

Ser

Ala

80

Thr

DK/EP 3168229 T3



ser

Val

Phe

Pro

145

Ser

Ala

Thr

Met

Lys

225

Thr

Ser

Gln

Ala

Gly

305

Gln

Gln

Ala

Gly

Gly
385

ser

Vval

Ala

130

Gly

Met

Gln

Ser

Ala

210

Thr

Gly

Met

Gly

Ala

290

Asn

Gly

Gly

Ala

Asn
370

Gln

Lle

Asn

115

Gln

Len

Pro

Ser

Pro

195

Glu

Ser

val

Phe

Ala

275

Ala

Ala

Ser

Ala

Ala
355

Ala

Gly

Ala
100

Gln

Ala

Ala

Gly

Met

180

Asn

Ile

Ser

val

Ala

260

Gly

Ala

Ala

Gln

Gly

340

Ser

Ala

Gly

ser

Pro

Gly

Glu

Phe

165

Val

Lys

Ala

Ile

Asn

245

Gln

Ser

Gly

Ala

Gly

325

Ser

Gly

Ala

Gln

Ala Met Ser Asn Ala Phe Leu Glin 'hr hr Gly

Phe Ile Asn Glu Ile Thr Gln Leu Val Ser Met

Met

Asn

150

Thr

Gln

Leu

Ala

Ala

230

Gln

Ala

Ser

Arg

Ala

310

Gly

Ser

Arg

Asn

135

Phe

Ala

Ser

Gln

Ser

215

Ser

Pro

Gly

Ala

Gly

295

Ala

Gln

Ala

Gly

120

Asp

Met

Ser

Tle

Ala

200

Glu

Ala

Phe

Met

Ala

280

Gln

Ala

Gly

Ala

Gln
360

105

Gly Gly

Asn Ser

Gln Leu
170

Gln Ser
185

Leu Asn

Glu Gly

Met Ser

Ile Asn
250

Asn Asp
265

Ala Ala

Gly Gly

Ala Ala

Gly Gln
330

Ala Ala
345

Gly Gly

Gly

Phe

155

Asp

Leu

Met

Gly

Asn

235

Glu

val

Ala

Tyr

Ala

315

Gly

Ala

Tyr

Thr

140

Met

Asp

Ala

Ala

Gly

220

Ala

Ile

Ser

Ala

Gly

300

Ala

Gln

Ala

Gly

125

Pro

Gln

Met

Ala

Phe

205

Ser

Phe

Thr

Ala

Ala

285

Gln

Ala

Gly

Ala

Gln
365

110

Trp

Gly

Ser

Gln

180

Ala

Leu

Leu

Gln

Gly

270

Ala

Gly

Ala

Gly

Ala

350

Gly

Thr

Leu

Thr

175

Gly

Ser

Ser

Gln

Leu

255

Tyxr

Ala

Ser

Ser

Tyr

335

Ala

Ala

Asn

Ser

160

Ile

Arg

Ser

Thr

Thr

240

val

Gly

Ala

Gly

Gly

320

Gly

2la

Gly

Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala

375

380

Gly Gly Tyr Gly Gly Leu Gly Gln Gly Gly Tyr

390

395

400

DK/EP 3168229 T3



Gly

Ala

Gly

Ala

Gly

465

Ala

Gly

Gly

Gln

Ala

545

Ser

Ala

Ala

val

Ile
625

Met

Gln

Ala

Ser

Ala

450

Asn

Gly

Ser

Ser

Ser

530

Asn

Ser

Leu

Pro

Ile
610

Asn

Ala

Gly Ala

Ala Gly
420

Gly Gly
435

Ala Ala

Ala Ala

Gln Gly

Ala Ala
500

Gly Gln
515

Ser Ala

Ser Val

Ala Val

Pro Asn
580

Gly Ala
595

Thr Ala

Pro Ser

Gln Val

<210> 34
<211> 387
<212> PRT

<213> Atrtificial Sequence

<220>
<223> Fusion protein

Gly

405

Gly

Ser

Gly

Ala

Gly

485

Ala

Gly

Ser

Ser

Ser

565

Ile

Ser

Leu

Ala Val Asn Gln Ile Thr Asn Val Val Ala Asn Ala
630

Met Gly

645

Ser

Gln

Ala

Arg

Ala

470

Gln

Ala

Gly

Ala

Arg

550

Ser

Ile

Gly

val

Ser

Gly

Ala

Gly

455

Ala

Gly

Ala

Tyr

Ser

535

Leu

Leu

Ser

Cys

Gln
615

Ala

Gly

Ala

440

Gln

Ala

Gly

Ala

Gly

520

Ala

Ser

Val

Asn

Glu

600

Ile

Ala

Gln

425

Ala

Gly

Ala

Tyr

Ala

505

Gly

Ala

Ser

Ser

Ile

585

Val

val

Ala

410

Gly

Ala

Gly

Ala

Gly

430

Ala

Gln

Ala

Pro

Asn

570

Ser

Ile

Ser

Ala

Gln

Ala

Tyr

Ala

475

Arg

Ala

Gly

Ser

Ser

555

Gly

Ser

Val

Ser

Ala

Gly

Ala

Gly

460

Ala

Gln

Ala

Gln

Ala

540

Ala

Gln

Ser

Gln

Ser
620

635

Ala

Gly

Ala

445

Gln

Ala

Ser

Ala

Gly

525

Ala

val

val

Val

Ala

605

Ser

Ala

Tyr

430

Ala

Gly

Ala

Gln

Ala

510

Gly

Ser

Ser

Asn

Ser

590

Leu

val

Ala

415

Gly

Ala

Ser

Ala

Gly

435

Ala

Tyr

Thr

Arg

Met

575

Ala

Leu

Gly

Ala

Gln

Ala

Gly

Ala

480

Ala

Ala

Gly

Val

Val

560

Ala

Ser

Glu

Tyr

640

DK/EP 3168229 T3



<400> 34
Met Gly His

1

Asn

Ser

Ile

Arg

65

Ser

Thr

Thr

val

Trp

145

Gly

Ser

Gln

Ala

Leu

225

Leu

Gln

Gly

Pro

Ser

Ala

50

Thr

Met

Lys

Thr

Ser

130

Thr

Leu

Thr

Gly

Ser

210

Ser

Gln

Leu

Asn

Gly

Met

35

Gln

Ser

Ala

Thr

Gly

115

Met

Asn

Ser

Ile

Arg

195

Ser

Thr

Thr

Val

Ser
275

His

Leu

20

Pro

Ser

Pro

Glu

Ser

100

Val

Phe

Pro

Ser

Ala

180

Thr

Met

Lys

Thr

Ser

260

Glu

His

Ala

Gly

Met

Asn

Ile

85

Ser

Val

Ala

Gly

Met
165

Gln

Ser

Ala

Thr

Gly

245

Met

His

Hig

Glu

Phe

Val

Lys

70

Ala

Ile

Asn

Gln

Leu

150

Pro

Ser

Pro

Glu

Ser

230

Val

Phe

Leu

His

Asn

Thr

Gln

55

Leu

Ala

Ala

Gln

Ala

135

Ala

Gly

Met

Asn

Ile

215

Ser

Val

Ala

val

His

Phe

Ala

40

Ser

Gln

Ser

Ser

Pro

120

Gly

Glu

Phe

val

Lys

200

Ala

Ile

Asn

Gln

Thr
280

Met

Met

25

Ser

Ile

Ala

Glu

Ala

105

Phe

Met

Asn

Thr

Gln

185

Leu

Ala

Ala

Gln

Ala

265

Thr

Ser

Asn

Gln

Gln

Leu

Glu

20

Met

Ile

Asn

Phe

Ala
170

Ser

Gln

Ser

Ser

Pro

250

Gly

Ala

His

Ser

Leu

Ser

Asn

75

Gly

Ser

Agn

Asp

Met

155

Ser

Ile

Ala

Glu

Ala

235

Phe

Met

Thr

Thr

Phe

Asp

Leu

60

Met

Gly

Asn

Glu

Gly

140

Ash

Gln

Gln

Leu

Glu

220

Met

Ile

Asn

Phe

Thr

Met

Asp

45

Ala

Ala

Gly

Ala

Ile

125

Gly

Ser

Leu

Ser

Asn

205

Gly

Ser

Asn

Asp

Ser
285

Pro

Gln

30

Met

Ala

Phe

Ser

Phe

110

Thr

Gly

Phe

Asp

Leu

190

Met

Gly

Asn

Glu

Val

270

Ile

Trp

15

Gly

Ser

Gln

Ala

Leu

95

Leu

Gln

Thr

Met

Asp
175

Ala

Ala

Gly

Ala

Ile

255

Ser

Gly

Thr

Leu

Thr

Gly

Ser

80

Ser

Gln

Leu

Pro

Gln

160

Met

Ala

Phe

Ser

Phe

240

Thr

Ala

Ser
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Thr

Pro

305

Ile

Glu

Gln

Ala

Tyr
385

Gly

290

Ala

Pro

Cys

Ala

Phe

370

Tyr

Leu

Pro

Ser

Ser

Glu

355

Leu

Ile

<210> 35

<211>178
<212>PRT
<213> Atrtificial Sequence

<220>
<223> Fusion protein

<400> 35
Met Gly His

1

His

Ala

Ile

Thr

65

Tyr

Val

Phe

Leu

Ile

Ala

50

val

Gly

Ala

Leu

Thr

Leu

35

Pro

Ala

Ile

Ala

Asp
115

Val

Gly

Leu

Leu

340

Gly

Gly

His

Asp

20

vVal

Ile

Lys

Arg

Thr

100

Ala

val

Thr

Glu

325

Gln

Arg

Met

His

Asp

Asp

Leu

Leu

Gly

Lys

Asn

Tyr

Cys

310

Ala

Ala

Asp

Ala

Hig

Ser

Phe

Asp

Asn

70

Ile

Val

Leu

Asp

295

Cys

Leu

Lys

Ala

val
375

His

Phe

Trp

Glu

55

Ile

Pro

Gly

Ala

Tyr

Tyr

Thr

Pro

Gly

360

Ser

His

Asp

Ala

40

Ile

Asp

Thr

Ala

Gly
120

Gln

Ile

Arg

Ala

345

Ser

Thr

Met

Thr

25

Glu

Ala

Gln

Leu

Leu

105

Ser

Gln

Met

Lys

330

Val

Ala

Leu

Ala

10

Asp

Trp

Asp

Asn

Leu

Ser

Gly

Leu

Lys

315

Val

Pro

Pro

Cys

Ser

Val

Cys

Glu

Pro

75

Leu

Lys

Ser

Leu

300

Ile

His

Thr

Ser

Gly
380

Ser

Leu

Gly

Tyr

60

Gly

Phe

Gly

Gly

Ile

Ala

Asn

Ser

Gly

365

Glu

Asp

Lys

Pro

45

Gln

Thr

Lys

Gln

His
125

Ala

Pro

Phe

Lys

350

Gly

Val

Lys

Ala
30

Cys

Gly

Ala

Asrn

Leu

110

Met

Tyr

Glu

Gln

335

Len

Asp

Pro

Ile

15

Asp

Lys

Lys

Pro

Gly

Lys

His

Lys

Ser

320

Met

Gly

Pro

Leu

Ile

Gly

Met

Leu

Lys

80

Glu

Glu

His
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His His
130

Met Ile
145

Leu Leu

Gly Leu

<210> 36
<211> 537

<212> DNA

135

150

165

<213> Atrtificial Sequence

<220>

<223> Fusion protein

<400> 36
atgggccatc

gacagttttg

gagtggtgcg
cagggcaaac
tatggeatce
aaagtgggtg
tetggttetg
totgggaatt
ctgctgetge
<210> 37

<211> 313
<212> PRT

atcatcatca

acacggatgt

gtccgtgeaa
tgaccgttge
gtggtatceoc
cactgtctaa
gccatatgea
ctatgattcc

tgctgattct

tecatatgget

actcaaageg

aatgatcgce
aaaactgaac
gactctgetg
aggtcagttg
ccatcatecat
gagcagcoccy

gctgectgatt

<213> Atrtificial Sequence

<220>

<223> Fusion protein

<400> 37

Met Gly His His His

1

His Leu Thr Asp Asp

Ala Ile Leu Val Asp

35

TIle Ala Pro Tle Lei

5

20

His

Ser

Phe

AsD

Phe 2asp

Trp Ala
40

155

170

ageagcegata

gacggggcega

cecgattctgyg
atcgatcaaa
ctgttcaaaa
aaagagttce
catcattott
gtgcatctga

ctgggcgcge

His His Met Ala Ser

10

Thr Asp Val
25

Glu Trp Cys

Glu Tle Ala Asov Glu

140

aaattattca

teetegtega

atgaaatcgce
accctggcac
acggtgaagt
tegacgctaa
ctggtctggt
aacgcctgaa

tgctgctggg

Ser Asp Lys

Leu Lys Ala

30

Gly Pro Cys

45

Tvr Gln Glwv

His His Ser Ser Gly Leu Val Pro Arg Gly Ser Gly Asn Ser

Pro Ser Ser Pro Val His Leu Lys Arg Leu Lys Leu Leu Leu

160

Leu Leu Leu Ile Leu Leu Leu Ile Leu Gly Ala Leu Leu Leu

175

cetgactgace

tttctgggca

tgacgaatat
tgcgcecgaaa
ggcggcaace
cetggecggt
gocacgaggh
actgctgcectyg

cctgtaa

Ile Ile

15

Asp Gly

Lys Met

Tivs TLeu

DK/EP 3168229 T3
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Thr

65

Tyr

Val

FPhe

His

His

145

Phe

Ala

Ser

Gln

Ser

225

Ser

Pro

Gly

Lys

Ile
305

50

Val

Gly

Ala

Leu

His

130

Met

Met

Ser

Ile

Ala

210

Glu

Ala

Phe

Met

Arg

290

Leu

Ala

Ile

Ala

Asp

115

His

Ser

Asn

Gln

Gln

195

Leu

Glu

Met

Ile

Asn

275

Leu

Gly

<210> 38
<211> 939
<212> DNA

Lys

Arg

Thr

100

Ala

His

His

Ser

Leu

180

Ser

Asn

Gly

Ser

Asn

260

Asp

Lys

Ala

Leu

Gly

85

Lys

Asn

Ser

Thr

Phe

165

Asp

Leu

Met

Gly

Asn

245

Glu

Val

Leu

Leu

-———r

Asn

70

Ile

Vval

Leu

Ser

Thr

150

Met

Asp

Ala

Ala

Gly

230

Ala

Ile

Ser

Leu

Leu
310

Ile

Pro

Gly

Ala

Gly

135

Pro

Gln

Met

Ala

Phe

215

Ser

Pha

Thr

Ala

Leu

295

Leu

Asp

Thr

Ala

Gly

120

Leu

Trp

Gly

Ser

Gln

200

Ala

Leu

Leu

Gln

Met

280

Leu

Gly

Gln

Leu

Leu

105

Ser

val

Thr

Leu

Thr

185

Gly

Ser

Ser

Gln

Leu

265

Ile

Leu

Leu

——r

Asn

Leu

90

Ser

Gly

Pro

Asn

Ser

170

Ile

Arg

Ser

Thr

Thr

250

Val

Pro

Leu

Pro

75

Leu

Lys

Ser

Arg

Pro

155

Ser

Ala

Thr

Met

Lys

235

Thr

Ser

Ser

Leu

Phe

Gly

Gly

Gly

140

Gly

Met

Gln

Ser

Ala

220

Thr

Gly

Met

Ser

Leu
300

Thr

Lys

Gln

His

125

Ser

Leu

Pro

Ser

Pro

205

Glu

Ser

Val

Phe

Pro

285

Ile

Ala

Asn

Leu

110

Met

Gly

Ala

Gly

Met

190

Asn

Ile

Ser

val

Ala

270

Val

Leu

Pro

Gly

95

Lys

His

Asn

Glu

Phe

175

val

Lys

Ala

Ile

Asn

255

Gln

His

Leu

Lys

80

Glu

Glu

His

Ser

Asn

160

Thr

Gln

Leu

Ala

Ala

240

Gln

Ala

Leu

Leu
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<213> Atrtificial Sequence

<220>

<223> Fusion protein

<400> 38
atgggccatce

gacagttttyg
gagtggtgcyg
cagggcaaac
tatggecateoco

aaagtgggtg

tctggttetg
totgggaatt
tttatgaaca
gatgatatga
ggccgcacca
gaaattgcgg
agcgcgatga
gaaattacce
attccgageca
attetgettca
<210> 39

<211> 410
<212> PRT

atcatcatca
acacggatgt
gtcegtgecaa
tgaccgttge
gtggtatecce

cactgtctaa

gccatatgca
cccatatgag
gctttatgca
gcaccattge
gcccgaacaa
cgagegaaga
gcaacgegtt
agetggtgag
gcecggtgea

tgattctggg

tecatatgget
actcaaageg
aatgatcgcc
aaaactgaac
gactctgetyg

aggtcagttyg

ccatcatcat
ccataccacce
gggectgage
gcagagcatg
actgcaggeg
aggeggcegge
tatgecagace
catgtttgeg
tectgaaacge

cgegetgetg

<213> Atrtificial Sequence

<220>

<223> Fusion protein

<400> 39

Met Gly His

1

Gly Ser

Asn Pro
35

Ser Ser
50

Ile Ala
65

His

Gly

Met

Gln

His His

His His

20

Leu Ala

Pro

Gly

Ser Met

His

His

Glu

Phe

Val
70

His His

His

His

Phe
40

Asn

Thi
55

Ala

Gln Ser

Gly

Met

25

Met

Ser

Ile

agcagcgata
gacggggcga
cegattaetgg
atcgatcaaa
ctgttcaaaa

adagagttcéc

catcattctt
ccgtggacca
agcatgccgg
gtgcagagca
ctgaacatgg
agcctgagca
accggegtgg
caggcgggea
ctgaaattge

ctgggcctyg

Gly
10

Gly

Ser His

Asn Ser

Gln Leu

Gln Ser

75

aaattattca
tectegtega
atgaaatcge
accctggeac
acggtgaagt

tcgacgectaa

ctggtctggt

accegggect
gatttacege
ttcagagect
cgtttgcgag
ccaaaaccag
tgaaccagac
tgaacgatgt

tgctgetgtt

Gly Ser

Thr Thr

30

Phe Met

45

Asp Asp

Leu Ala

Gly

Pro

Gln

Met

Ala

cctgactgac
tttectgggea
tgacgaatat
tgcgecgaaa
ggcggcaacc

caetggecggt

gccacgeggt
ggcggaaaac
gagccagetg
ggcggcgeag
cagcatggcg
cagcattgeg
gtttattaac
gagcgegatyg

actgctgcetg

Gly
15

Gly

Trp Thr

Gly Leu

Ser Thr

Gln Gly

80
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Arg

Ser

Thr

Thr

val

145

Trp

Gly

Ser

Gln

Ala

225

Leu

Leu

Gln

Leu

Ala

305

Gln

Met

Lys

val

Thr

Met

Lys

Thr

130

Ser

Thr

Leu

Thr

Gly

210

Ser

Ser

Gln

Leu

Glu

290

Thr

Leu

Lys

Val

Pro
370

Ser

Ala

Thr
115%

Gly

Met

Asn

Ser

Ile

195

Arg

Ser

Thr

Thr

Val

275

Ala

Phe

Leu

Ile

His

355

Thr

Pro Asn Lys Leu Gln Ala Leu Asn Met Ala Phe Ala Ser

85

Glu Ile Ala Ala Ser Glu Glu Gly Gly Gly Ser Leu Ser

100

Ser Ser Ile Ala Ser Ala Met Ser Asn Ala Phe Leu Gln

120

Val val Asn Gln Pro
135

Phe Ala Gln Ala Gly
150

Pro Gly Leu Ala Glu
165

Ser Met Fro Gly Phe
180

Ala Gln Ser Met Val
200

Thr Ser Pro Asn Lys
215

Met Ala Glu Ile Ala
230

Lys Thr Ser Ser Ile
245

Thr Gly Val Val Asn
260

Ser Met Phe Ala Gln
280

Leu Phe Gln Gly Pro
295

Ser Ile Gly Ser Thr
310

Ile Ala Tyr Lys Pro
325

Ala Pro Glu Ser Ile
340

Asn Phe Gln Met Glu
360

Ser Lys Leu Gly Gln
375

105

Phe

Met

Asn

Thx

185

Gln

Leu

Ala

Ala

Gln

265

Ala

Asn

Gly

Ala

Pro

345

Cys

Ala

90

Ile

Asn

FPhe

170

ala

Ser

Gln

Ser

Ser

250

Pro

Gly

Ser

Leu

Pra

330

Ser

Ser

Glu

Asn

Asp

155

Met

Ser

Ile

Ala

Glu

235

Ala

Phe

Met

Glu

Val

315

Gly

Leu

Leu

Gly

Glu

140

Gly

Asn

Gln

Gln

Leu

220

Glu

Met

Ile

Asn

His

300

Val

Thr

Glu

Gln

Arg
380

95

110

125

Ile

Gly

Ser

Leu

Ser

205

Asn

Gly

Ser

Asn

Asp

285

Leu

Tyr

Cys

Ala

Ala

365

Asp

Thr

Gly

Phe

Asp

190

Leu

Met

Gly

Asn

Glu

270

val

Val

Asp

Cys

Leu

350

Lys

Ala

Gln

Thr

Met

175

Asp

Ala

Ala

Gly

Ala

255

Ile

Ser

Thr

Tyr

Tyr

335

Thr

Pro

Gly

Leu

Pro

160

Gln

Met

Ala

Phe

Ser

240

Phe

Thr

Ala

Thr

Gln

320

Ile

Arg

Ala

Ser
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Ala Pro Ser Gly Gly Asp Pro Ala Phe Leu Gly Met Ala Val Ser Thr
390

385

395

Leu Cys Gly Glu Val Pro Leu Tyr Tyr Ile

<210> 40

<211> 1233
<212> DNA

405

<213> Artificial Sequence

<220>

<223> Fusion protein

<400> 40
atgggeccate

catcatcatce
atgaacagct
gatatgageca
cgtaccagec
attgeggega
gogatgagea
attacccage
tggaccaacc
atgeecgggct
cagagcattc
aacatggegt
ctgagcacca
ggcgtggtga
gecgggcatga
ctggttacca
cagctgetga
ccagagagca
tgctetetge
gatgcagget
ctgtgtggeg
<210> 41

<211> 116
<212> PRT

atcatcatca
atatgagcca
ttatgecaggg
ccattgegea
cgaacaaact
gegaagaagy
acgcgtttet
tggtgagcat
cgggeetgge
ttacegegag
agagcctgge
ttgcgageag
aaaccagcag
accagecegtt
acgatgtgag
ctgccacctt
tcgectacaa
tececagtet
aggecaagec
cagcaccctc

aggtgcoeget

<213> Homo sapiens

<400> 41

teatggegge
taccaccecg
cctgagcage
gagcatggtg
gcaggegetg
cggeggeage
gcagaccace
gtttgcgcag
ggaaaacttt
ccagctggat
ggcgcaggge
catggceggaa
cattgcgage
tattaacgaa
cgcgektggaa
ctccatagge
gccagececk
tgaggetcte
cgcagtgect
cggaggggac

ctactacate

410

ggtggtageg
tggaccaacc
atgccggget
cagagecatta
aacatggegt
ctgageacea
ggcgtggtga
gcgggcatga
atgaacagct
gatatgageca
cgtaccagee
attgcggega
gcgatgagea
attacccagc
gegetgttee
tccactggea
ggcacctget
actagaaaag
acgtectaage
ceggecttee

tag

gtggeggtgg
cgggeetgge
ttacecgegag
agagaectgge
ttgegageag
aaacdageag
accagccegtt
acgatggcgg
ttatgcaggg
ccattgagca
cgaacaaact
gcgaagaagyg
acgegtttet
tggtgagcat
agggceccgaa
tagtggtgta
gctacatcat
tccacaactt
tgggccagge

tgggecatggce

400

cagccatcat
ggaaaacttt
ccagectggat
ggcgecaggge
catggcggaa
cattgegage
tattaacgaa
cggcaccceg
cctgageoage
gagcatggtg
gcaggcgctg
cggeggeage
gcagaccacce
gtttgcgcag
ttcagagecac
tgactaccag
gaagatagct
ccagatggaa
agaggggcga

cgtgagcacce

DK/EP 3168229 T3
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Gly

Ser

Lys

Ser

Met

65

Gly

Pro

Leu

Pro

Thr

Pro

Ile

50

Glu

Gln

Ala

Tyr

Asn

Gly

Ala

35

Pro

Cys

Ala

Phe

Tyr
115

<210>42

<211> 537
<212>PRT
<213> Atrtificial Sequence

<220>
<223> Fusion protein

<400> 42
Met Gly His His

1

Gly

Asn

Ser

Ile

65

Arg

Ser

Thr

Ser

Pro

Ser
50

Ala

Thr

Met

Lys

His

Ser

Leu

20

Pro

Ser

Ser

Glu

Leu

100

Ile

His
20

Glu

val

Gly

Leu

Leu

Gly

Gly

His

His

Gly Leu Ala

Met

Pro

Gly

His

val

Thr

Glu

Gln

70

Arg

Met

His

His

Glu

Phe

Leu

Ty

Cys

Ala

55

Ala

Asp

Ala

His

His

Asn

Thr
55

Gln Ser Met Val Gln

70

Ser Pro Asn Lys Leu

85

Ala Glu Ile Ala Ala

100

Thr Ser Ser Ile Ala

118

val

Asp

Cys

40

Leu

Lys

Ala

val

His

His

Phe
40

Ala

Ser

Thr

Tyr

25

Tyr

Thr

Pro

Gly

Ser
105

Thr Ala
10

Gln Gln

Ile Met

Arg Lys

Ala Val
75

Ser Ala
20

Thr Leu

Thr Phe Ser

Leu Leu

Lys Ile

45

Val His

60

Pro Thr

Pro Ser

Cys Gly

30

Ile

Ala

Asn

Ser

Gly

Glu

15

110

Ile Gly

Ala Tyr

Pro Glu

Phe Gln

Lys Leu

80

Gly Asp

val Pro

Gly Gly Gly Gly Ser Gly Gly Gly

10

15

Met Ser His Thr Thr Pro Trp Thr

25

30

Met Asn Ser Phe Met Gln Gly Leu

45

Ser Gln Leu Asp Asp Met Ser Thr

60

Ile Gln Ser Leu Ala Ala Gln Gly

Gln Ala

Ser Glu

105

Ser Ala

120

75

80

Leu Asn Met Ala Phe Ala Ser

90

95

Glu Gly Gly Gly Ser Leu Ser

110

Met Ser Asn Ala Phe Leu Gln

126
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Thr

val

145

Trp

Gly

Ser

Gln

Ala

225

Leu

Leu

Gln

Leu

Thr
305

His

Lys

Trp

Arg

Pro

385

Asn

Asn

Thr

130

Ser

Thr

Leu

Thr

Gly

210

Ser

Ser

Gln

Leu

Glu

290

Gly

Lys

Leu

Pro

Tyr

370

Glu

Tyr

Arg

i

Gly

Met

Asn

Ser

Ile

195

Arg

Ser

Thr

Thr

Val

275

Ala

val

Phe

Thr

Thr

355

Pro

Gly

Lys

Ile

val

Phe

Pro

Ser

180

Ala

Thr

Met

Lys

Thr

260

Ser

Leu

val

Ser

Leu

340

Leu

Asp

Tyr

Thr

Glu

val

Ala

Gly

165

Met

Gln

Ser

Ala

Thr

245

Gly

Met

Phe

Pro

Val

325

Lys

Val

His

Val

Arg
405

Leu

Asn

Gln

150

Leu

Pro

Ser

Pro

Glu

230

Ser

Val

Phe

Gln

Ile
310

Ser

Phe

Thr

Met

Gln

390

Ala

Lys

Gln

135

Ala

Ala

Gly

Met

Asn

215

Ile

Ser

val

Ala

Gly

295

Leu

Gly

Ile

Thr

Lys

375

Glu

Glu

Gly

Pro

Gly

Glu

Phe

Val

200

Lys

Ala

Ile

Asn

Gln

280

Pro

val

Glu

Cys

Leu

360

Gln

Arg

val

Tle

Phe Ile

Met Asn

Asn Phe
170

Thr Ala
185

Gln Ser

Leu Gln

Ala Ser

Ala Ser

250

Gln Pro

265

Ala Gly

Asn Ser

Gl Leu

Gly Glu

Asn

Asp

155

Met

Ser

Ile

Ala

Glu

235

Ala

Phe

Met

Lys

Asp
315

330

Thr Thr

345

Thr Tyr

His Asp

Thr Ile

Lys Phe

Glu Ile Thr

140

Gly Gly Gly

Asn Ser Phe

Gln Leu Asp

190

Gln Ser Leu
205

Leu Asn Met

220

Glu Gly Gly

Met Ser Asn

Ile Asn Glu

270

Agn Asp Val
285

Gly Glu Glu

300

Gly Asp val

Gly Asp

Gly Lys

Gly Vval

Phe Phe

380

Phe Phe

395

410

Asp Phe

Glu Gly

Lys Glu

Ala Thr

Leu Pro

Gln

Thr

Met

175

Asp

Ala

Ala

Gly

Ala

255

Ile

Ser

Leu

Asn

Leu

Pro

160

Gln

Met

Ala

Phe

Ser

240

Phe

Thr

Ala

Phe

Gly
320

Tyr Gly

335

350

Gln Cys

365

Lys Ser

Lys Asp

Asp Thr

Asp Gly

Val Pro

Phe Ser

Ala Met

Asp Gly

400

Leu Val

415

Asn Ile
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Leu

Met

His

465

Asn

Leu

His

Gly

Ala

450

Asn

Thr

Ser

Met

His

435

Asp

Ile

Pro

Thr

val

420

Lys

Lys

Glu

Ile

Gln

500

Leu

Leu

Gln

Asp

Gly

485

Ser

Leu

Glu

Lys

Gly

470

Asp

Ala

Glu

Tyr

Asn

455

Ser

Gly

Leu

Phe

Asn

440

Gly

Val

Pro

Ser

val

425

Tyr

Ile

Gln

Val

Lys

505

Thr

Asn

Lys

Leu

Leu

490

Asp

Ala

Ser

val

Ala

475

Leu

Pro

Ala

515

Met Asp Glu

530
<210> 43
<211> 1620
<212> DNA

Leu Tyr

Lys

520

Leu Ile

535

<213> Atrtificial Sequence

<220>
<223> Fusio

<400> 43

atgggecatce
catcatcatc
atgaacagct
gatatgagca
cgtaccagcc
attgceggega
gcgatgagcea
attacccage
tggaccaacc
atgecggget
cagagcattc
aacatggegt
ctgagcacca
ggcgtggtga

gcgggeatga

n protein

atcatcatca
atatgagcca
ttatgecaggg
ccattgogea
cgaacaaact
gcgaagaagg
acgcgtttet
tggtgageat
cgggeetgge
ttaccgegag
agagcctggce
ttgcgagcag
aaaccagcag
accageegtt

acgatgtgag

tecatggegge
taccaccccg
cctgagcage
gagcatggtyg
geaggegetg
eggecggeage
gcagaccacce
gtttgecgeag
ggaaaacttt
cecagctggat
ggcgcaggge
catggcggaa
cattgcgage
tattaacgaa

cgcgctggaa

Asn

ggtggtageg
tggaccaacc
atgcecggget
cagagcattc
aacatggegt
ctgagecacca
ggcgtggtga
gcgggeatga
atgaacagct
gatatgagea
cgtacecagec
attgeggcga
gegatgagea
attaccecage

gcgetgttee

430

Asn Val

445

Hisg

Asn Phe

460

Lys

Asp His Tyr

Pro Asp Asn

Asn Glu Lys

510

Ile
525

Gly Thr

gtggeggtgg
cgggectgge
ttacegegag
agagectgge
ttgcgagcag
daaccagcag
accagecegtt
acgatggegg
ttatgcaggg
ccattgegca
cgaacaaact
gcgaagaagq
acgegtttet
tggtgagecat

agggccegaa

Tyr Ile

Ile Arg

Gln Gln

480

His
495

Tyr

Arg Asp

Leu Gly

cagccatcat
ggaaaacttt
ccagctggat
ggcgeaggge
catggcggaa
cattgcegage
tattaacgaa
cggeaccecg
cctgagcage
gagcatggtg
gecaggcgetg
cggeggeage
gcagaccacce
gtttgecgecag

ttcaaagggc

DK/EP 3168229 T3
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600
660
720
780
840

900



gaggagetgt tcaccggggt ggtgcccatce

cacaagttca gegtgtcecgg cgagggegag

aagttcatct gcaccaccgg caagctgcoca

acctacggeg tgecagtgett cageccgcotac

adgtceccgcocca tgcccgaagyg ctacgtccag

aactacaaga cccgegccga ggtgaagttce

ctgaagggca tcgacttcaa ggaggacggce

tacaacagcc acaacgtcta tatcatggcecce

ttcaagatcc gccacaacat cgaggacggce

aacaccccea tcggegacgg cccegtgetg

tocgeeoctga gcaaagacee caacgagaag

accgecgeoeg ggatcactet cggeatggac

<210> 44

<211> 243

<212> PRT

<213> Aequorea victoria

<400> 44

Gly Pro Asn Ser Lys Gly Glu Glu

1 5

Leu Val Glu Leu Asp Gly Asp Val

20

Gly Glu Gly Glu Gly Asp Ala Thr
35 40

Ile Cys Thr Thr Gly Lys Leu Pro

50 55

Thr Leu Thr Tyr Gly Val Gln Cys

65 70

Lys Gln His Asp Phe Phe Lys Ser

85
Glu Arg Thr Ile Phe Phe Lys Asp
100

Glu Val Lys Phe Glu Gly Asp Thr
115 120

Gly Ile Asp Phe Lys Glu Asp Gly

130 135
Tyr Asn Tyr Asn Ser His Asn Val
145 150

ctggtcgage
ggcgatgeca
gtgccaetgge
cocgaccaca
gagcgcacca
gagggcgaca
aacatcetgg
gacaagcaga
agegtgeage
ctgcccgaca

cgcgatcaca

gagctgtaca

Phe
10

Leu Thr

Asn His

25

Gly

Tyr Gly Lys

Val Pro Trp

Phe Ser Arg

15

Ala Met

90

Pro

Asp Asn

105

Gly

Leu Val Asn

Asn Ile Leu

Ile Met

155

Tyr

tggacggega
cctacggcaa
ccaccctegt
tgaagcagca
tettetteaa
ccctggtgaa
ggcacaagct
agaacggcat
tegecegacea
accactacct
tggtecectget

agttaattaa

Gly Val val

Phe Ser

30

Lys

Thr
45

Leu Leu

Pro Thr Leu

60

Tyr Pro Asp

Glu Gly Tyr

Thr
110

Tyr Lys

Ile
125

Arg Glu

Gly His

140

Lys

Ala Asp Lys

cgtaaacgge
gctgaccctg
gaccacectyg
cgacttctte
ggacgacgge
ccegcatcgag
ggagtacaac
caaggtgaac
ctaccagceag
gagcacccag
ggagttegtyg

ctaatgataa

Pro Ile

15

Val Ser

Lys Phe
Val

Thr

Met
80

His

val
95

Gln

Arg Ala

Leu Lys

Leu Glu

Gln Lys

160

DK/EP 3168229 T3

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560

1620



Asn

Ser

Gly

Leu

Phe
225

Leu

Gly

Val

Pro

Ser

210

Val

Ile

Ile

Gln

Val

195

Lys

Thr

Asn

<210>45
<211> 307
<212>PRT
<213> Atrtificial Sequence

<220>
<223> Fusion protein

<400> 45

Val Asp Asn

1

Leu

Ser

Lys

Gly

65

Leu

Gly

Ile

Thr

Lys
145

His

Leu

Lys

50

Pro

Val

Glu

Cys

Leu

130

Gln

Leu

Lys

35

Leu

Asn

Glu

Gly

Thr

115

Thr

His

Lys

Leu

180

Leu

Asp

Ala

Lys

Pro

20

Asp

Asn

Ser

Leu

Glu

100

Thr

Tyr

Asp

Val

165

Ala

Leu

Pro

Ala

Phe

Asgn

Asp

Asp

Lys

Asp

83

Gly

Gly

Gly

Phe

Asn

Asp

Pro

Asn

Gly
230

Asn

Leu

Pro

Ala

Gly

70

Gly

Asp

Lys

Val

Phe
150

Phe

His

Asp

Glu

215

Ile

Lys

Asn

Sexr

Gln

55

Glu

Asp

Ala

Leu

Gln

135

Lys

Lys

Tyr

Asn

200

Lys

Thr

Glu

Glu

Gln

40

Ala

Glu

Val

Thr

Pro

120

Cys

Ser

Ile

Gln

185

His

Arg

Leu

Gln

Glu

25

Ser

Pro

Leu

Asn

Tyr

105

Val

Phe

Ala

Arg

170

Gln

Tyr

Asp

Gly

Gln

10

Gln

Ala

Lys

Phe

Gly

20

Gly

Pro

Ser

Met

His

Asn

Leu

His

Met
235

Asn

Arg

Asn

Leu

Thr

75

His

Lys

Trp

Arg

Pro
155

Asn

Thr

Ser

Met

220

Asp

Ala

Asn

Leu

Glu

60

Gly

Lys

Leu

Pro

Tyr

140

Glu

Ile

Pro

Thr

205

val

Glu

Phe

Ala

Leu

45

Ala

Val

Phe

Thr

Thr

125

Pro

Gly

Glu

Ile

190

Gln

Leu

Leu

Tyr

Phe

30

Ala

Leu

Val

Ser

Leu

110

Leu

Asp

Tyr

Asp

175

Gly

Ser

Leu

Tyr

Glu

Ile

Glu

Phe

Pro

val

95

Lys

Val

His

Val

Gly

Asp

Ala

Glu

Lys
240

Ile

Gln

Ala

Gln

Ile

80

Ser

Phe

Thr

Met

Gln
160

DK/EP 3168229 T3



Glu

Glu

Gly

Tyr

Asn

225

Ser

Gly

Leu

Phe

Leu
305

Arg

val

Ile

Asn

210

Gly

Val

Pro

Ser

Val

290

Ile

Thr

Lys

Asp

195

Tyr

Ile

Gln

Vval

Lys

2715

Thr

Asn

<210> 46

<211> 368
<212>PRT
<213> Atrtificial Sequence

<220>
<223> Fusion protein

<400> 46

His His His

1

Glu Leu Asp

Asn Ala Lys

35

Glu Ser Ala

50

Asp Phe Leu

Ile

Phe

180

Phe

Asn

Lys

Leu

Leu

260

Asp

Ala

His

Lys

20

Thr

Lys

Lys

Phe
165

Glu

Lys

Ser

Val

Ala

245

Len

Pro

Ala

His

Tyr

Val

Lys

Ser

Phe

Gly

Glu

His

Asn

230

Asp

Pro

Asn

Gly

His

Gly

Glu

Ala

Gln

Lys

Asp

Asp

Asn

215

Phe

His

Asp

Glu

Ile
295

Leu

val

Gly

Arg

55

Thr

Asp

Thr

Gly

200

Vval

Lys

Tyr

Asn

Lys

280

Thr

Ala

Ser

val

40

Ile

Pro

Asp

Leu

185

Asn

Tyr

Ile

Gln

His

265

Arg

Leu

Glu

Asp

25

Lys

Ser

Ala

Gly
170

val

Ile

Ile

Arg

Gln

250

Tyr

Asp

Gly

Asn

Asn

Leu

Met

His

235

Asn

Leu

His

Met

Tyr

Arg

Gly

Ala

220

Asn

Thr

Ser

Met

Asp
300

Ala Lys Val

10

Tyr His Lys

Asp Leu Gln

Glu Ala Thr

60

Glu 2sp Thr

Lys

Ile

His

205

Asp

Ile

Pro

Thr

Val

285

Glu

Leu

Asn

Ala

45

Asp

Val

Thr

Glu

130

Lys

Lys

Glu

Tle

Gln

270

Leu

Leu

Ala

Leu

30

Gln

Gly

Lys

Arg Ala
175

Leu Lys

Leu Glu

Gln Lys

Asp Gly

240

Gly Asp

255

Ser Ala

Leu Glu

Tyr Lys

Asn Arg

15

Ile Asn

val val

Leu Ser

Ser Ile

DK/EP 3168229 T3



65

Glu

Gly

Glu

Ser

Leu

145

Glu

Thr

Tyr

Asp

Ile

225

Phe

Phe

Asn

Lys

Leu

305

Leu

Asp

Ala

Leu

val

Gly

Lys

130

Asp

Gly

Gly

Gly

Phe

210

Phe

Glu

Lys

Ser

Vval

2390

Ala

Leu

Pro

Ala

Ala Glu Ala Lys Val Leu Ala Asn Arg Glu Leu Asp Lys Tyr

Ser

Val

115

Gly

Gly

Asp

Lys

Val

195

Phe

Phe

Gly

Glu

His

275

Asn

Asp

Pro

Asn

Gly Ile Thr Leu Gly Met Asp Glu Leu Tyr Lys Leu Ile Asn

355

Asp

100

Lys

Glu

Asp

Ala

Leu

180

Gln

Lys

Lys

Asp

Asp

260

Asn

Phe

His

Asp

Glu

340

85

Tyr

Ala

Glu

val

Thr

165

Pro

Cys

Ser

Asp

Thr

245

Gly

val

Lys

Tyr

Asn

325

Lys

70

Tyr

Leu

Leu

Asn

150

Tyr

Val

Phe

Ala

Asp

230

Leu

Asn

Tyr

Ile

Gln

310

His

Arg

Lys

Ile

Phe

135

Gly

Gly

Pro

Ser

Met

215

Gly

val

Ile

Ile

Arg

295

Gln

Tyr

Asp

Asn

Asp

120

Thr

His

Lys

Trp

Arg

200

Pro

Asn

Asn

Leu

Met

280

His

Asn

Leu

His

360

Leu

105

Glu

Gly

Lys

Leu

Pro

185

Tyr

Glu

Tyxr

Arg

Gly

265

Ala

Asn

Thr

Ser

Met

345

90

Ile

Ile

val

Phe

Thr

170

Thr

Pro

Gly

Lys

Ile

2590

His

Asp

Ile

Pro

Thr

330

Val

75

Asn

Leu

val

Ser

155

Leu

Leu

Asp

Tyr

Thr

235

Glu

Lys

Lys

Glu

Ile

315

Gln

Leu

AsSn

Ala

Pro

140

val

Lys

Val

His

val

220

Arg

Leu

Leu

Gln

Asp

300

Gly

Ser

Leu

Ala

Ala

125

Ile

Ser

Phe

Thr

Met

205

Gln

Ala

Lys

Glu

Lys

285

Gly

Asp

Ala

Glu

Lys

110

Leu

Leu

Gly

Ile

Thr

190

Lys

Glu

Glu

Gly

Tyr

270

Asn

Ser

Gly

Leu

Phe

95

Thr

Pro

val

Glu

Cys

175

Leu

Gln

Arg

val

Ile

255

Asn

Gly

val

Pro

Ser

335

Val

350

365

80

Val

Asn

Glu

Gly

160

Thr

Thr

His

Thr

Lys

240

asp

Tyr

Ile

Gln

Val

320

Lys

Thr

DK/EP 3168229 T3



<210> 47

<211> 692
<212>PRT
<213> Atrtificial Sequence

<220>
<223> Fusion protein

<400> 47

Met Gly His

1

Gly

Asn

Ser

Ile

65

Ser

Thr

Thr

Val

145

Trp

Gly

Ser

Gln

Ala
225

Ser

Pro

Ser

Ala

Thr

Met

Lys

Thr

130

Ser

Thr

Leu

Thr

Gly
210

Ser

His

Gly

35

Met

Gln

Ser

Ala

Thr

115

Gly

Met

Asn

Ser

Ile
195

Arg

Ser

His

His

20

Leu

Pro

Ser

Pro

Glu

100

Ser

Val

Phe

Pro

Ser
180

Ala

Thr

Met

His

His

Ala

Gly

Met

Asn

85

Ile

Ser

Val

Ala

Gly

165

Met

Gln

Ser

Ala

His His His Gly Gly Gly
10

His His His Met Ser His
25

Glu Asn Phe Met Asn Ser
40

Phe Thr Ala Ser Gln Leu
55

Val Gln Ser Ile Gln Ser
70 75

Lys Leu Gln Ala Leu Asn
90

Ala Ala Ser Glu Glu Gly
105

Ile Ala Ser Ala Met Ser
120

Asn Gln Pro Phe Ile Asn
135

Gln Ala Gly Met Asn Asp
150 155

Leu Ala Glu Asn Phe Met
170

Pro Gly Phe Thr Ala Ser
185

Gly

Thr

Phe

Asp

Leu

Met

Gly

Asn

Glu

140

Gly

Asn

Gln

Ser

Thr

Met

45

Asp

Ala

Ala

Gly

Ala

125

Ile

Gly

Ser

Leu

Gly

Pro

30

Gln

Met

Ala

Phe

Ser

110

Phe

Thr

Gly

Phe

Asp
190

Gly Gly
15

Trp Thr

Gly Leu

Ser Thr

Gln Gly
80

Ala Ser
95

Leu Ser

Leu Gln

Gln Leu

Thr Pro
160

Met Gln
175

Asp Met

Ser Met Val Gln Ser Ile Gln Ser Leu Ala 2la
205

200

Pro Asn Lys Leu Gln Ala Leu Asn Met Ala Phe

215

220

Glu Ile Ala Ala Ser Glu Glu Gly Gly Gly Ser

230 235

240

DK/EP 3168229 T3



Leu

Leu

Gln

Leu

Glu

305

Ala

Leu

Glu

Phe

Gln

385

His

Ala

Ile

Val

Ala

465

Thr

Pro

Gly

Glu

Ser

Gln

Leu

Glu

290

Glu

Thr

Ala

Ile

Ser

370

Tyr

val

Val

Asn

Ser

450

Vval

Arg

Met

Ser

Gly

Thr

Thr

Val

275

Ala

Ala

Gly

Met

Arg

355

Phe

val

Asn

Asn

Lys

435

Pro

Tyr

Thr

Met

Asn

515

Asp

Lys

Thr

260

Ser

Leu

Ile

Glu

Gly

340

His

Leu

Met

Glu

His

420

Trp

Arg

Phe

Phe

Tyr

500

Glu

Glu

Thr

245

Gly

Met

Phe

Ala

Asp

325

Met

Ser

Lys

Lys

Glu

405

Val

Val

Asp

Lys

Ser
485

Gln

Ala

Ile

Ser

val

Phe

Gln

Asp

310

Glu

Met

Met

Glu

Ile

390

FPhe

Asp

Glu

Phe

Gly

470

FPhe

Gln

Gly

Ser

Ser

Vval

Ala

Gly

295

Leu

Asn

Glu

Gly

Phe

375

Ala

Leu

Phe

Asn

Asp

455

Asn

Thr

Gly

Gly

Met

Ile

Asn

Gln

280

Pro

Ser

Ile

Leu

Tyr

360

Ser

Asn

Gln

Ser

Asn

440

Ala

Trp

Lys

Glu

Ile

520

Met

Ala

Gln

265

Ala

Asn

val

Leu

Gly

345

Asp

Asn

Ser

Met

Gln

425

Thr

Ala

Lys

Asp

Phe

505

Tyr

Leu

Ser Ala
250

Pro Phe

Gly Met

Ser Thr

Asn Met
315

Phe Ser
330

Ala Gln

Ser Leu

Met Val

Leu Phe

385

Met Lys
410

Asn Val

Asn Asn

Thr Tyr

Ser Gln
475

Asp Glu

490

Tyr Tyr

Gln Val

Val Leu

Met

Ile

Asn

Gly

300

Tyr

Pro

Gly

Lys

Thr

380

Val

Lys

Ala

Leu

Leu

460

Phe

Ser

Gly

Leu

Ser

Ser

Asn

Asp

285

Ala

Asn

Leu

Ser

Asn

365

Ala

Gln

Tyr

Val

Val

445

Ala

Arg

Glu

Glu

Glu

525

Arg

Asn

Glu

270

val

Thr

Arg

Ser

Thr

350

Gly

Lys

Asn

Phe

Ala

430

Lys

Leu

Pro

Val

Phe

510

Ile

Gln

Ala

255

Ile

Ser

Ser

Leu

Ile

335

Gln

Glu

Glu

Gly

Asn

415

Asn

Asp

Ile

Glu

Gln

495

Ser

Pro

Glu

Phe

Thr

Ala

Pro

Arg

320

Ala

Lys

Glu

Ser

Phe

400

Ala

Tyr

Leu

Asn

Asn

480

Ile

asp

Tyr

Val
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530

Pro
545

Leu
Trp Ala
Phe Thr
Gly

Tle

Asn
610

Asp

Glu
625

Vval

Ala Ile

Pro Phe

Met Gly

Phe Glu

690

<210> 48
<211> 2085
<212> DNA

Ala

AsSn

val

Thr

595

Lys

Asn

Ser Arg

Phe

Arg Val
675

Glu

Thr Leu

Glu

535

Pro Leu

550

val
565

Ser

Glu
580

Gln

Glu

Ile

Ile

Glu

Glu Glu

Lys

Glu

Phe

Fhe

Gly

Lys Gln

Ile Asp

Val

Lys

Leu

Ala
555

Lys

val
570

Glu

Lys Asp

585

Ile Lys

600

Leu Ser

615

Ser Glu

630

Met
645

Phe
660

Leu

Met

Leu

Ala

Ile

His

Val Leu

Arg Asn

Asp

Lys

Ala

Tyr

Arg

Ala Asn

Ala Ile

Ala Ala

635

Pro Gln

650

Arg Thr

665

Glu
680

Pro

<213> Atrtificial Sequence

<220>

<223> Fusion protein

<400> 48
atgggccate

catcatcatc
atgaacagct
gatatgagca
cgtaccagece
attgcggega
gogatgagea
attacccagc
tggaccaacc

ataceacaact

atcatcatca
atatgagcca
ttatgecaggy
ccattgcgca
cgaacaaact
gogaagaagg
acgegtttet
tggtgagcat
cgggectgge

ttacoaoaaa

teatggogge
taccaceceg
cctgageage
gagcatggty
gcaggegetyg
cggeggeage
gcagaccacce
gtttgcgcag
ggaaaacttt

ccaagctaaat

Thr

Met Asn

ggtggtagcg
tggaccaace
atgcecggget
cagagcattc
aacatggcgt
ctgagcacca
ggegtggtga
gcgggcatga
atgaacagct

agatataaacca

540

Gln Leu Val

Val Tyr Leu

Val Leu Lys

590

Thr
605

Leu Gly

His
620

Lys Ser

Val Ser Gly

Val Ile val

Thr Ile

670

Gly

Thr Ser

685

Gly

gtggeggtag
cgggectgge
ttaccgegag
agagectgge
ttgcgagcag
aaaccagcag
accageegtt
acgatggcgg
ttatgcaggg

ccattacaca

Glu Glu

560

Pro
575

Arg

Ala Leu

Leu Ser

Phe Leu

Met Ile

640

Asp His

655

Leu Phe

His Asp

cagccatceat
ggaaaacttt
ccagetggat
ggcgeaggge
catggeggaa
cattgegage
tattaacgaa
cggcaccecg
cetgagecage

caacataata

DK/EP 3168229 T3
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240
360
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540
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cagagcattc
aacatggegt
ctgagcacca
ggegtggtga
gcgggcatga
gccactteea
gecactggtyg
atgatggaac
gacagccetaa
gctaaagaga
catgtcaatg
gtggacttca
acaaacaatc
gccctcatta

actagaacct

cagcaaggag
taccaagtce
agacaggaag
tgggcaaact
caggaaattg
gatgcaaatt
aagtccttece
gcaattagta
cttatcagaa
acaatgaaca
<210>49

<211> 398
<212> PRT

agagcctgge
ttgecgagocag
aaaccagcag
accagcegtt
acgatgtgag
ctgaggaagce
aagatgaaaa
ttggggeccca
aaaatggtga
gccaatatgt
aggagttttt
gtcaaaatgt
tggtgaaaga
atgctgtcta

tttettteac

aattttatta
tagaaatacc
ttectettge
ctgtgaagaa
atttaaaaga
tgacaggecet
tagaggttaa
ggatggetgt
acaggagaac

caagtggaca

<213> Homo sapiens

<400> 49

ggcgcaggge
catggeggaa
cattgcgagce
tattaacgaa
cgecgetggaa
cattgctgac
tattatcette
aggatctacce
agaattttct
gatgaaaatt
gcaaatgatg
agccgtggao
tttggtatce
tttcaagggyg

taaagatgat

tggggaattt
atatgaagga
tactectggag
gcaaaaagta
tgttttgaag
ctctgataat
tgaagaaggc
getgtatect
tggtacaatt

tgatttcgaa

cgtaccagea
attgeggega
gcgatgageca
attacccecage
gecgetgttee
ttgtcagtga
tetcecattga
cagaaagaaa
ttettgaagyg
gecaattcet
adaaaaatatt
aactacatca
ccaagggatt
aactggaagt

gaaagtgaag

agtgatgget
gatgaaataa
ccattagtca
gaagtatacc
gectettggaa
aaggagattt
tcagaagctyg
caagttattg
ctattcatgg

gaactttaat

—————p—g——

cgaacaaact
gcgaagaagg
acgegtttet
tggtgagecat
agggcecgaa
atatgtataa
gtattgetet
tccgecacte
agttttcaaa
tgtttgtgea
ttaatgoage
ataagtgggt
ttgatgetge
cgcagtttag

tccaaattec

ccaatgaage
gcatgatgct
aagecacagcet
tgceccaggtt
taactgaaat
ttctttecaa
ctgetgtete
tagaccatcc
gacgagtcat

gataa

gcaggegcetyg
cggeggeage
gcagaccacce
gtttgcgeag
ttcaacaggg
tegtettaga
tgcaatggga
aatgggatat
catggtaact
aaatggattt
agtaaatcat
ggagaataac
cacttatectg
gcctgaaaat

aatgatgtat

tggtggtatc
ggtgctgtcc
ggttgaagaa
cacagtggaa
tttcatcaaa
agcaattcac
aggaatgatt
atttttcttt

gecatcctgaa

Gly Pro Asn Ser Thr Gly Ala Thr Ser Pro Glu Glu Ala Ile Ala Asp

1

5

10

15

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

20

25

30

Asn Ile Leu Phe Ser Pro Leu Ser Ile Ala Leu Ala Met Gly Met Met

35

40

45
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Glu

Gly
65

Phe

Ala

Leu

Phe

Asn

145

Asp

Asn

Thr

Gly

Gly

225

Met

Pro

Lys

Ile

Ile

305

Leu

Ser

Leu
50

Tyr

Ser

Asn

Gln

Ser
130

Asn

Ala

Trp

Lys

Glu

210

Ile

Met

Leu

Gln

Asp

290

Lys

Ser

Glu

Gly

Asp

Asn

Ser

Met

115

Gln

Thr

Ala

Lys

Asp
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Phe

Tyr

Leu

Val

Lys

275

Leu

Asp

Lys

Ala

Ala

Ser

Met

Leu
100

Met

Asn

Asn

Thr

Ser

180

Asp

Tyr

Gln

Val

Lys

260

Val

Lys

Ala

Ala

Ala
340

Gln

Leu

Val
85

Phe

Lys

Val

AS&n

Tyr

165

Gln

Glu

Tyr

val

Leu

245

Ala

Glu

Asp

Asn

Ile

325

Ala

Gly

Lys

70

Thr

Val

Lys

Ala

Leu

150

Leu

Phe

Ser

Gly

Leu

230

Ser

Gln

Val

Val

Leu

310

His

val

Ser
55

Asn

Ala

Gln

Tyr

Val
135

val

Ala

Arg

Glu

Glu

215

Glu

Arg

Leu

Tyr

Leu

295

Thr

Lys

Sex

Thr

Gly

Lys

Asn

Phe

120

Ala

Lys

Leu

Pro

Val

200

Phe

Ile

Gln

Val

Leu

280

Lys

Gly

Ser

Gly

Gln

Glu

Glu

Gly

105

Asn

Asn

Asp

Ile

Glu

185

Gln

Ser

Pro

Glu

Glu

265

Pro

Ala

Leu

Phe

Met:
345

90

Leu

Asn

170

Asn

Ile

Asp

Tyr

Val

250

Glu

Arg

Leu

Ser

Leu

330

Ile

Lys

Glu

Ser

Phe

Ala

Tyr

Val

155

Ala

Thr

Pro

Gly

Glu

235

Pro

Trp

Phe

Gly

Asp

315

Glu

Ala

Glu

Phe

75

Gln

His

Ala

Ile

Ile

60

Ser

Tyr

Val

Vval

Arg

Phe

Val

Asn

Asn

His

Leu

Met

Glu

110

125

Asn Lys

140

Ser

Val

Arg

Met

Ser

220

Gly

Leu

Ala

Thr

Ile

300

Asn

vVal

Ile

Pro

Tyr

Thr

Met

205

Asn

Asp

Ala

Asn

val

285

Thr

Lys

Asn

Ser

Arg

Phe

Phe

190

Tyr

Glu

Glu

Thr

Ser

270

Glu

Glu

Glu

Glu

Arg
350

His

Asp

Lys

175

Ser

Gln

Ala

Ile

Leu

255

Val

Gln

Ile

Ile

Glu

335

Met

Ser Met

Lys Glu

80

Lys Ile

95

Glu Phe

Val Asp

Trp Val Glu

Phe

160

Gly

Phe

Gln

Gly

Ser

240

Glu

Lys

Glu

Phe

Phe

320

Gly

Ala
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Val Leu Tyr Pro Gln Val Ile

355

Arg Asn Arg Arg Thr Gly Thr

370

375

Pro Glu Thr Met Asn Thr Ser

385

<210> 50
<211>131
<212> PRT
<213> Euprosthenops australis

<400> 50

Ser His Thr

1

Asn

Gln

Gln

Leu

65

Glu

Met

Ile

Asn

<210> 51

Ser

Leu

Ser

Asn

Gly

Ser

Asn

Asp
130

Phe

Asp

Leu

Met

Gly

Asn

Glu

115

Vval

<211> 127
<212> PRT
<213> Latrodectus geometricus

<400> 51

Thr

Met

Asp

Ala

Ala

Gly

Ala

100

Ile

Pro

Gln

Met

Ala

Phe

Ser

Phe

Thr

390

Trp

Gly

Ser

Gln

Ala

70

Leu

Leu

Gln

Thr

Leu

Thr

Gly

Ser

Ser

Gln

Leu

Val Asp His Pro Phe Phe Phe Leu Ile

360

365

Ile Leu Phe Met Gly Arg Val Met His

380

Gly His Asp Phe Glu Glu Leu

Asn

Ser

Ile

40

Arg

Ser

Thr

Thr

vVal
120

Gln Ala Asn Thr Pro Trp Ser Ser

1

5

Ser Ala Phe Met Thr Ala Ala Ser

20

Ml TTAa BRawm Baw Mabk Cas 7al

T1la

395

Pro Gly Leu Ala Glu Asn Phe
10 15

Ser Met Pro Gly Phe Thr Ala
25 30

Ala Gln Ser Met Val Gln Ser

Thr Ser Pro Asn Lys Leu Gln
60

Met Ala Glu Tle Ala Ala Ser
75

Lys Thr Ser Ser Ile Ala Ser

Thr Gly Val Val Asn Gln Pro
105 110

Ser Met Phe Ala Gln Ala Gly
125

Lys Gln Asn Ala Asp Ala Phe
10 15

Gln Ser Gly Ala Phe Ser Ser
25 30

Ciavy Aonw Mhn T.ain Matr ATa ATa

Met

Ser

Ile

Ala

Glu

80

Ala

Phe

Met

Ile

Asp

WAt
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Ll

Asp

Met

65

Asn

Phe

Arg

IRTE

Asn

50

Ala

Ile

Tyr

Ser

D

35

Met

Phe

Gly

Gln

Leu
115

<210> 52

<211>127
<212> PRT
<213> Latrodectus hesperus

<400> 52

Gln Ala Asn

1

Asn

Gln

Asp

Met

65

Asp

Phe

Arg

Ser

Met

Asn

50

Ala

Leu

Tyr

Ser

Phe

Glu

35

Met

Phe

Gly

Gln

Leu
115

<210> 53

<211> 130
<212> PRT
<213> Nephila clavipes

<400> 53

Gln Asn Thr Pro Trp Ser Ser Thr Glu Leu Ala Asp Ala Phe Ile Asn

1

Ao

Gly

Ala

val

Thr

100

Ile

Thr

Ile

20

Asp

Gly

Ala

val

Thr

100

Ile

FL T

Gly

Ser

Thr

85

Thr

Asn

Pro

Ser

Met

Gly

Ser

Thr

85

Thr

Gly

5

[T

Arg

Ser

70

Thr

Gly

Met

Trp

Ala

Ser

Arg

Ser

70

Thr

Gly

Met

Ile

55

val

Asn

Val

Phe

Ser

Ala

Leu

Ile

55

Val

Asn

Val

Phe

L

40

Thr

Ala

Ala

val

Ala
120

Ser

Ser

Ile

40

Thr

Ala

Ala

val

Ala
120

Pro

Glu

Ile

Asn

105

Gln

Lys

Asn

25

Gly

Pro

Glu

Ile

Asn

105

Gln

oo

Ser

Ile

Ser

20

Asn

Ala

Ala

10

Thr

Asn

Ser

Ile

aAla

90

Ser

Ala

10

FTER

Lys

Ala

75

Asp

Lys

Ser

Asn

Gly

Thr

Lys

Ala

75

Asp

Arg

Ser

ansu

Leu

60

Ala

Ala

Phe

Ala

Ala

Ser

Leu

Leu

60

Ala

Ala

Phe

Ala

g 1

45

Gln

Val

Leu

Ile

Asn
125

Asp

Phe

Met

45

Gln

Ser

Leu

Ile

Asn
125

g

Ala

Glu

Thr

Ser

110

Asp

Ala

Ser

30

Ala

Ala

Glu

Thr

Ser

110

Asp

aLa

Leu

Gly

Ser

95

Glu

Val

Phe

15

Gln

Ala

Leu

Gly

Ser

95

Glu

val

15

s

Asp

Gln

80

Ala

Ile

Ile

Asp

Met

Asp

Gly

Ala

Ile
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Ala

Leu

Lys

Asn

65

Gly

Asn

Asn

Glu

Phe

Asp

Met

50

Met

Gly

Ser

Glu

val
130

Met

Asp

35

Ala

Ala

Leu

Ala

Ile
115

<210> 54
<211>131
<212> PRT
<213> Argiope trifasciata

<400> 54
Gln Gly Ala
1

Ser

Gln

Glu

Leu

65

Gln

Leu

Val

Arg

Leu

Lys
50

Asn

Gly

Ser

Asn

Phe
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35

Met

Met

Gly

Bla

Glu
115

Asn

20

Met

Arg
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Ser

Phe

100

Arg

Thr

Leu
20
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Leu
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100

Ile
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Ser
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Ala
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85

Tyr

Ser

Pro

Arg
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Gln

Phe

Ser

85

Phe
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Ala

Thr

Asgn

Ser

70

Asp

Gln

Leu

Trp

Phe

Ser

Ser

Ala

70

Leu

Leu

Thr

Gly

Ile

Lys

55

Ser

Ala

Thr

Ile

Glu

Ile

Ser

Arg
55

Ser

Glu
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Leu

Arg

Gly

40

Ser

Met

Lys

Thr

Asn
120
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Ile

40

Lys

Ser

Ala

Thr

Ile
120
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25
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Ala

Thr

Gly

105

Met

Ser

Gln
25

Gly
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Lys

Thr

105

Phe
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90

Ala
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Ala

Thr

90

Gly

Met

Ala

Ile
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75

Ala

Ala
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Leu
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Thr

Lys
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Asn

Tyr
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Lys

60

Ala

Ile

Asn
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Ala
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Leu

Ser
60

Ile

Ala
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Thr

Thr
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Leu
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45
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125
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Asn Glu Ile

130

<210> 55

<211>124
<212> PRT
<213> Latrodectus geometricus

<400> 55

Leu Arg Trp Ser

1

Leu

Asp

Gly

Ala

65

Gly

Thr

Ile

Gln

Met

Gly

50

Ser

Ala

Thr

Asn

Ala

Ser

35

Arg

Ser

Thr

Gly

Met
115

<210> 56

<211>127
<212> PRT
<213> Latrodectus hesperus

<400> 56
Gln Ala Asn

1
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35
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Gln

Ser
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Leu

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

Phe Tyr Gln Thr Thr Gly Val Val Asn Asn Gln Phe Ile Thr Gly Ile
100 105 110

Ser Ser Leu Ile Gly Met Phe Ala Gln Val Sér Gly Asn Glu Val
115 120 125

<210> 57

<211> 131

<212> PRT

<213> Nephila inaurata madagascariensis

<400> 57
Gln Ala Asn Thr Pro Trp Ser Asp Thr Ala Thr Ala Asp Ala Phe Ile
1 5 10 15

Gln Asn Phe Leu Gly Ala Val Ser Gly Ser Gly Ala Phe Thr Pro Asp
20 25 30

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

Asp Lys Met Ala Arg Ser Asn Lys Ser Ser Lys Ser Lys Leu Gln Ala
50 55 60

Leu Asn Met Ala Phe Ala Ser Ser Met Ala Glu Ile Ala Ala Val Glu

Gln Gly Gly Gln Ser Met Asp Val Lys Thr Asn Ala Ile Ala Asn Ala

85 90 95

Leu Asp Ser Ala Phe Tyr Met Thr Thr Gly Ser Thr Asn Gln Gln Phe
100 105 110

Val Asn Glu Met Arg Ser Leu Ile Asn Met Leu Ser Ala Ala Ala Val
115 120 125

Asn Glu Val
130
<210> 58
<211>131
<212> PRT
<213> Nephila clavipes

<400> 58
Gln Ala Arg Ser Pro Trp Ser Asp Thr Ala Thr Ala Asp Ala Phe Ile
1 5 10 15

Gln Asn Phe Leu Ala Ala Val Ser Gly Ser Gly Ala Phe Thr Ser Asp
20 25 30
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Val
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<213> Argiope bruennichi
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<211>129
<212> PRT
<213> Nephila clavata

<400> 60
Pro Val Pro Ser Val Phe Ser Ser Pro Ser Leu Ala Ser Gly Phe Leu
1 5 10 15

Gly Cys Leu Thr Thr Gly Ile Gly Leu Ser Pro Ala Phe Pro Phe Gln
20 25 30

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

Thr Ser Asn Thr Asp Thr Ser Lys Ser Ala Arg Ala Gln Ala Teu Ser
50 55 60

Thr Ala Leu Ala Ser Ser Leu Ala Asp Leu Leu Ile Ser Glu Ser Ser
65 70 75 80

Gly Ser Ser Tyr Gln Thr Gln Ile Ser Ala Leu Thr Asn Ile Leu Ser
85 90 95

Asp Cys Phe Val Thr Thr Thr Gly Ser Asn Asn Pro Ala Phe Val Ser
100 105 110

Arg Val Gln Thr Leu Ile Gly Val Leu Ser Gln Ser Ser Ser Asn Ala
115 120 125

Ile

<210> 61

<211> 128

<212> PRT

<213> Latrodectus hesperus

<400> 61
2Ala Ser Val Asn Ile Phe Asn Ser Pro Asn Ala Ala Thr Ser Phe Leu
1 5 10 15

Asn Cys Leu Arg Ser Asn Ile Glu Ser Ser Pro Ala Phe Pro Phe Gln
20 25 30

Glu Gln Ala Asp Leu Asp Ser Ile Ala Glu Val Ile Leu Ser Asp Val
35 40 45

Ser Ser Val Asn Thr Ala Ser Ser Ala Thr Ser Leu Ala Leu Ser Thr
50 55 60

Ala Leu Ala Ser Ser Leu Ala Glu Leu Leu Val Thr Glu Ser Ala Glu
65 70 75 80

Glu Asp Ile Asp Asn Gln Val val Ala Leu Ser Thr Ile Leun Ser Gln
85 90 95



Cys Phe Val Glu Thr Thr Gly Ser Pro Asn Pro Ala Phe Val Ala Ser

100

105

110

Val Lys Ser Leu Leu Gly Val Leu Ser Gln Ser Ala Ser Asn Tyr Glu

115

<210> 62

<211> 130
<212> PRT
<213> Nephila clavipes

<400> 62
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Phe
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35

Gly
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Gly
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115

<210> 63

<211> 130
<212> PRT
<213> Nephila inaurata madagascariensis

<400> 63

Ile Val Asn Ser Pro Phe Ser Asn Pro Asn Thr Ala

1

Ser

Vval

20

Asp

Lys

Leu

Azp

Leu

100

Gln

Pro

Ser

Phe

Gly

Ala

Val

85

Met

Asp

5

Phe

Asn

Asp

Arg

Ser

70

Gln

Ser

Leu

Ser

Ile

Asp

His

55

Serx

Arg

Thr

Ile

120

Asn

Val

Ile

40

Asp

Ile

Lys

Thr

Gln
120

Pro

Ser

25

Ile

Thr

Ala

Thr

Gly

105

Met

Asn

10

Ser

Gln

Lys

Glu

Asn

90

Ser

Leu

10

Thr

Gly

Ser

Ala

Leu

75

val

Pro

Ser

Ala

Glu

Leu

Lys

60

Val

Ile

Asn

Gln

Arg Ser Phe Val Ser Asn Val Val Ser Ser Gly Glu

20

25

Gly Ala Glu Asp Phe Asp Asp Ile Ile Gln Ser Len

35

40

125

Glu

Phe

Ile

45

Ala

Ile

Ser

Glu

Glu
125

Glu

Phe

Ala

Gly

30

Gln

Lys

Ala

Asn

Glu

110

Gln

Ala

Gly
30

Phe Ala
15

Ala Gln

Ala Gln

Ala Met

Glu Ser
80

Ala Leu
95

Phe Val

Ile Asn

Phe Ala
15

Ala Gln

Ile Gln Ala Gln

45
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Ser Met Gly
50

Gln Val Ala
65

Ser Gly Gly

Arg Asn Ala

His Glu Val
115

Glu Val
130
<210> 64
<211> 18
<212> PRT

Lys

Leu

Asp

Leu
100

Gln

Gly

Ala

val

Met

Asp

Arg His
55

Ser Ser
70

Gln Arg

Ser Thr

Leu Ile

Asp

Ile

Lys

Thr

Gln
120

<213> Euprosthenops australis

<400> 64

Thr

Ala

Thr

Gly
105

Met

Lys Ala

Glu Len
75

Asn Val

Ser Pro

Leu Ser

Lys
60

Val

Ile

Asn

Gln

Ala Lys

Ile Ala

Ser Asn

Glu Glu
110

Glu Gln
125

Ala

Glu

Ala

Phe

Ile

Met

Ser

Leu

val

Asn

Ala Ser Ala Ser Ala Ala Ala Ser Ala Ala Ser Thr Val Ala Asn Ser

1

Val Ser

<210> 65
<211>8
<212> PRT

5

<213> Euprosthenops australis

<400> 65

Ala Ser Ala Ala Ser Ala Ala Ala

1

<210> 66
<211>8
<212> PRT

5

<213> Euprosthenops australis

<400> 66

Gly Ser Ala Met Gly Gln Gly Ser

1

<210> 67
<211>5
<212> PRT

5

<213> Euprosthenops australis

<400> 67

Gmna AT am Gamad AT Mles

10

15
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REL Ald Q€L fAdla ULy

1 5

<210> 68

<211> 100

<212> PRT

<213> Euprosthenops sp

<400> 68
Ser Arg Leu Ser Ser Pro Glu Ala Ser Ser Arg Val Ser Ser Ala Val
1 5 10 15

Ser Asn Leu Val Ser Ser Gly Pro Thr Asn Ser Ala Ala Leu Ser Ser
20 25 30

Thr Ile Ser Asn Val Val Ser Gln Ile Gly Ala Ser Asn Pro Gly Leu

Ser Gly Cys Asp Val Leu Val Gln Ala Leu Leu Glu Val Val Ser Ala

Leu Ile His Ile Leu Gly Ser Ser Ser Ile Gly Gln Val Asn Tyr Gly
65 70 75 80

Ser Ala Gly Gln Ala Thr Gln Leu Val Gly Gln Ser Val Tyr Gln Ala
85 90 95

Leu Gly Glu Phe
100
<210> 69
<211> 98
<212> PRT
<213> Euprosthenops australis

<400> 69
Ser Arg Leu Ser Ser Pro Ser Ala Val Ser Arg Val Ser Ser Ala Val
1 5 10 15

Ser Ser Leu Val Ser Asn Gly Gln Val Asn Met Ala Ala Leu Pro Asn
20 25 30

Ile Ile Ser Asn Ile Ser Ser Ser Val Ser Ala Ser Ala Pro Gly 3Ala
35 40 45

Ser Gly Cys Glu Val Ile Val Gln Ala Leu Leu Glu Val Ile Thr Ala
50 55 60

Leu Val Gln Ile Val Ser Ser Ser Ser Val Gly Tyr Ile Asn Pro Ser
65 70 75 80

Ala Val Asn Gln Ile Thr Asn Val Val Ala Asn Ala Met Ala Gln Val
85 90 95

Met Gly



<210>70
<211>99
<212> PRT

<213> Argiope trifasciata

<400>70
Ser Arg Leu
1

Thr Ser Leu

Thr Ile

35

Asn

Ser
50

Leu Gly

Ala Leu Val

Ser Gly Val

Ala Phe Ser

<210> 71
<211> 89
<212> PRT

Ser

val

20

Ser

Cys

His

Gly

Ser

Ser

Asn

Asp

Ile

Arg

Pro

Ser

val

val

Leu

70

Ser

Gly Ala

Gly Gly

Val Ser

40

Leu Val

55

Gly Ser

Ala Ser

<213> Cyrtophora moluccensis

<400> 71
Ser His Leu
1

Ser Asn Leu

Thr Ile Ser

35

Ser Gly

50

Cys

Leu Ile His

65

Ser Ala Gly
<210>72
<211> 98

<212> PRT

Ser

val

20

Asn

Asp

Ile

Gln

Ser Pro

5

Ser Ser

Val Val

Val

Leu

Leu Gly

Ala
85

70

Thr

Glu Ala

Gly Ser

Ser Gln
40

Val Gln
55

Ser Ser

Gln Ile

Ala

Pro

25

Gln

Gln

Ala

Ile

Ser

Thr

25

Tle

Ala

Ser

Val

Ser Arg Val

10

Thr Asn Ser

Ile Ser Ser

Ala Leu Leu

60

aAsn Tle
75

Gly

Vval Gly Gln

20

Ser Arg Val
10

Asn Ser Ala

Ser Ser Ser

Leu Leu Glu
60

Ile Gly Gln
15

Ser

Ala

Ser

45

Glu

Gln

Ser

Ser

Ala

Asn
45

Val

val

Ser Ala
15

val

Ala Leu
30

Ser

Asn Pro Gly

Ile Val Ser

Val Asn Ser

Ile Asn Gln

95

Ser Ala val
15

Leu Pro Asn
30

Pro Gly leu

Val Ser Ala

Asn Tyr Gly
80
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<213> Latrodectus geometricus

<400> 72

Ser Ala Leu

1

Ser

Val

Ser

Leu

65

Ser

Phe

Thr

Ile

Ser

50

Leu

Ser

Val

Leu

Ser

35

Cys

Thr

Gly

<210>73

<211> 98

<212> PRT
<213> Latrodectus hesperus

<400> 73

Ser Ala Leu Ser

1

Ser

val

Ser

Leu

65

Ser

Phe

Ala

Leu

20

Asn

Asp

Ile

Gln

Ala

Ser

Ala

Val

Ile

Tyr
85

Ala

Ala lLeu Leu Ser

Ile

Ala

50

Leu

Ser

Gly

Ser

35

Cys

Thr

Gly

<210> 74
<211> 93
<212> PRT

20

Asn

Asp

Ile

Gln

Ala

Val

Ile

Tyr
85

Pro

Asn

Val

Leu

Gly

70

Ala

Pro

Ser

Val

Leu

Gly
70

Ala

Ala

Gly

Ser

val

55

Ser

Gln

Ala

Gly

Ser

Val
55

Ser

Gln

Thr

Pro

Gln

40

Gln

Ser

Val

Thr

Pro

Gln

40

Gln

Ser

Val

Ser

Thr

25

Ile

Ala

Asn

val

Ser

Thr

25

Ile

Ala

Asn

val

Ala

10

Asn

Ser

Leun

Val

Ser
20

Ala

10

Asn

Ser

Leu

Ile

Thr
90

Arg

Pro

Ser

Leu

Gly

15

Gln

Arg

Pro

Ser

Leu

Gly
15

Gln

Ile

Ala

Ser

Glu

60

Asn

Ser

Ile

Ala

Ser

Glu
60

Ser

Ser

Ser Ser

Ser Ile

30

Asn Pro

45

Leu Val

Val Asn

Val Gln

Ser Ser

Ser Ile

Asrni Pro

45

Leu Val

Val Asn

Val Gln

His

15

Ser

Gly

Thr

Tyr

Asn
95

His
15

Ser

Gly

Thr

Tyr

Asn
95

Ala

Asn

Ala

Ala

Asp

80

Ala

Ala

Asn

Ala

Ala

Asp
80

Val
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<213> Macrothele holsti

<400> 74

Ser His Leu
1

Ser Asn Leu

Thr Ile Ser
35

Ser Gly Cys

Leu Ile His
65

Ser Ala Gly

<210>75
<211> 98
<212> PRT

Ser

Val

20

Asn

Asp

Ile

Gln

Ser

Ser

Val

Val

Leu

Ala
85

Pro

Gly

Val

Leu

Gly

70

Thr

<213> Nephila clavipes

<400> 75

Ser Arg Leu Ser Ser

1

5

Ser Asn Leu Val Ala

20

Thr Ile Ser Asn Val

35

Ser Gly Cys Asp Val

50

leu Ile Gln Ile Leu

65

Ser Ala Gly Gln Ala

Leu Gly

<210> 76
<211> 89
<212> PRT

85

<213> Nephila pilipes

<400> 76

Pro

Ser

Val

Leu

Gly

70

Thr

Glu Ala

Gly Ser

Ser Gln
40

Val Gln
55

Ser Ser

Gln Ile

Gln Ala

Gly Pro

Ser Gln
40

Ile Gln
55

Ser Ser

Gln Ile

Ser Ser Arg Val Ser Ser Ala Val
10 15

Thr Asn Ser Ala Ala Leu Pro Asn
25 30

Ile Ser Ser Ser Asn Pro Gly Leu
45

Ala Leu Leu Glu Val Val Ser Ala
60

Ser Ile Gly Gln Val Asp Tyr Gly
75 80

Val Gly Gln Ser Ala
90

Ser Ser Arg Val Ser Ser Ala Val
10 15

Thr Asn Ser Ala Ala leu Ser Ser
25 30

Ile Gly Ala Ser Asn Pro Gly Leu
45

Ala Leu Leu Glu Val Val Ser Ala
60

Ser Ile Gly Gln Val Asn Tyr Gly
75 80

Val Gly Gln Ser Val Tyr Gln Ala
90 95

Ser Arg Leu Ser Ser Pro Glu Ala Ser Ser Arg Val Ser Ser Ala Val

1

5

10 15
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Ser Asn Leu Val Ser Ser Gly Pro Thr Asn Ser Ala
20 25

Thr Ile Ser Asn Val Val Ser Gln Ile Ser Ser Ser
35 40

Ser Gly Cys Asp Val Leu Val Gln Ala Leu Leu Glu
50 55 £0

Leu Tle His Ile Leu Gly Ser Ser Ser Ile Gly Gln
65 70 75

Ser Ala Gly Gln Ala Thr Gln Ile Vval
g5

<210> 77

<211> 87

<212> PRT

<213> Nephila madagascariensis

<400> 77
Ser Arg Leu Ser Ser Pro Gln Ala Ser Ser Arg Val
1 5 10

Ser Asn Leu Val Ala Ser Gly Pro Thr Asn Ser Ala
20 25

Thr Ile Ser Asn Ala Val Ser Gln Ile Gly Ala Ser

Ser Gly Cys Asp Val Leu Ile Gln Ala Leu Leu Glu
50 55 60

Leu TIle His Ile Leu Gly Ser Ser Ser Ile Gly Gln
65 70 15

Ser Ala Gly Gln Ala Thr Gln
85

<210>78

<211> 87

<212> PRT

<213> Nephila senegalensis

<400> 78
Ser Arg Leu Ser Ser Pro Glu Ala Ser Ser Arg Val
1 5 10

Ala Leu Ser Asn
30

Asn Pro Gly Leu
45

Val Val Ser Ala

Val Asn Tyr Gly
80

Ser Ser Ala Vval
15

Ala Leu Ser Ser
30

Asn Pro Gly Leu
45

Val val Ser Ala

Val Asn Tyr Gly
80

Ser Ser Ala Val
15

Ser Asn Leu Val Ser Ser Gly Pro Thr Asn Ser Ala Ala Leu Ser Ser

20 25

30

Thr Ile Ser Asn Val Val Ser Gln Ile Gly Ala Ser Asn Pro Gly Leu

35 40

45
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Ser Gly Cys Asp Val Leu Ile Gln Ala Leu Leu Glu Val Val Ser Ala

50

55

60

Leu Val His Ile Leu Gly Ser Ser Ser Ile Gly Gln Val Asn Tyr Gly

65

70

Ser Ala Gly Gln Ala Thr Gln

<210>79
<211> 89
<212>PRT
<213> Octonoba varians

<400> 79
Ser Arg Leu

1

Ser

Thr

Ser

Pro

65

Ser

Asn

Ile

Gly

50

Ile

Ala

Leu

Ser

35

Cys

His

Gly

<210> 80
<211> 89
<212> PRT
<213> Psechrus sinensis

<400> 80

Ser Arg Leu

1

Ser

Thr

Ser

Leu
65

Asn

Tle

Gly

50

Ile

Leu

Ser

35

Cys

His

85

Ser Ser Pro

Val

20

Asn

Asp

Ile

Gln

Ser

val

20

Asn

Asp

Ile

5

Ser

Val

Val

Leu

Ala

85

Ser

Ser

Val

val

Leu

Ser

Val

Leu

Gly

Thr

Pro

Ser

Val

Leu

Gly
70

Glu

Gly

Ser

Val

55

Ser

Gln

Glu

Gly

Ser

Val

55

Ser

Ala

Pro

Gln

40

Gln

Ser

Ile

Ala

Pro

Gln

40

Gln

Ser

Ser Ser
10

Thr Asn

25

Ile Ser

Ala Leu

Ser Tle

Val

Ser Ser
10

Thr Asn

25

Ile Ser

Ala Leu

Ser Ile

75

Arg

Ser

Ser

Leu

Gly
75

Arg

Ser

Ser

Leu

Gly
75

Val

Ala

Ser

Glu

60

Gln

Val

Ala

Ser

Glu

60

Gln

Ser Ser

Ala Leu
30

Asn Pro
45

Val val

Val Asn

Ser Ser

Ala Leu
30

Asn Pro
45

Val val

Val Asn

Ala

15

Ser

Gly

Ser

Tyr

Ala

15

Pro

Gly

Ser

Tyr

80

Val

Asn

Leu

Ala

Gly

val

Asn

Leu

Ala

Gly
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Ser Ala Gly Gln Ala Thr Gln Ile Val
85

<210> 81

<211> 88

<212> PRT

<213> Tetragnatha kauaiensis

<400> 81
Ser Leu Leu Ser Ser Pro Ala Ser Asn
1 5

Ser Ala Leu Ala Ser Gly Ala Ala Ser

20 25

Val Ile Ser Asn Val Val Ser Gln Val
35 40

Val Gly Cys Asp Thr Leu Val Gln Ala
50 55

Leu Val His Val Leu Ala Ser Ser Ser
65 70

Thr Ala Gly Tyr Thr Ser Gln Leu
85

<210> 82

<211> 88

<212> PRT

<213> Tetragnatha versicolor

<400> 82

Ser Arg Leu Ser Ser Pro Ala Ser Asn
1 5

Ser Ala Leu Ala Ser Gly Gly Ala Ser
20 25

Ile Ile Ser Asn Val Val Ser Gln Val
35 40

Ser Gly Cys Asp Thr val val Gln Ala
50 55

Leu Val His Val Leu Ala Ser Ser Asn
65 70

Thr Ala Gly Tyr Thr Ser Gln Leu
85

<210> 83
<211> 89

Ala
10

Gly

Ser

Leu

Gly

Ala

10

Ser

Ser

Leu

Ile

Arg

Pro

Ser

Leu

Gly
75

Axrg

Pro

Ser

Leu

Gly
75

Ile

Gly

Asn

Glu
60

Gln

Ile

Gly

Asn

Glu

60

Gln

Ser Ser

Tyr Leu

30

Ser Gly
45

Ala Ala

Val Asn

Ser Ser

Tyr Leu
30

Asn Asp
45

Val Ala

Val Asn

Ala
15

Ser

Gly

Ala

Leu

Ala

15

Ser

Gly

Ala

Leu

Val

Ser

Leu

Ala

Asn
80

val

Ser

Leu

Ala

Asn
80
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<212> PRT
<213> Araneus bicentenarius

<400> 83
Ser Arg Leu Ser Ser Ser Ala Ala Ser Ser Arg Val Ser Ser Ala Val
1 5 10 15

Ser Ser Leu Val Ser Ser Gly Pro Thr Thr Pro Ala Ala Leu Ser Asn
20 25 30

Thr Ile Ser Ser Ala Val Ser Gln Ile Ser Ala Ser Asn Pro Gly Leu
35 40 45

Ser Gly Cys Asp Val Leu Val Gln Ala Leu Leu Glu Val Val Ser Ala
50 55 60

Leu Val His Ile Leu Gly Ser Ser Ser Val Gly Gln Ile Asn Tyr Gly
65 70 75 80

Ala Ser Ala Gln Tyr Ala Gln Met Val
85

<210> 84

<211> 97

<212> PRT

<213> Argiope amoena

<400> 84
Arg Leu Ser Ser Pro Gln Ala Ser Ser Arg Val Ser Ser Ala Val Ser
1 5 10 15

Thr Leu Val Ser Ser Gly Pro Thr Asn Pr¢ Ala Ser Leu Ser Asn Ala
20 25 30

Ile Gly Ser Val Val Ser Gln Val Ser Ala Ser Asn Pro Gly Leu Pro
35 40 45

Ser Cys Asp Val Leu Val Gln Ala Leu Leu Glu Ile Val Ser Ala Leu
50 55 60

Val His Ile Leu Gly Ser Ser Ser Ile Gly Gln Ile Asn Tyr Ser Ala
65 70 75 80

Ser Ser Gln Tyr Ala Arg Leu Val Gly Gln Ser Ile Ala Gln Ala Leu
85 90 95

Gly

<210> 85

<211> 82

<212> PRT

<213> Argiope aurantia

<400> 85



Ser Arg Leu Ser Ser Pro

5

Ser Thr Leu Val Ser Ser

20

Ala Ile Ser Ser Val Val

35

Ser Gly Cys Asp Val Leu

50

Leu Val His Ile Leu Gly

65

Ala Ser

<210> 86
<211> 98
<212> PRT

70

<213> Argiope trifasciata

<400> 86

Ser Arg Leu
1

Ser Thr Leu

Ala Ile Ser
35

Ser Gly Cys

Leu Val His
65

Ala Ser Ser

Leu Gly

<210> 87
<211> 89
<212> PRT

Ser

Val

20

Ser

Asp

Ile

Gln

Ser

Ser

Val

Val

Leu

Tyr
85

Pro

Ser

val

Leu

Gly

70

Ala

Gln

Gly

Ser

Val

55

Ser

Gln

Gly

Sexr

Val

55

Ser

Gln

Ala

Pro

Gln

40

Gln

Ser

Ala

Pro

Gln

40

Gln

Ser

Leu

<213> Gasteracantha mammosa

<400> 87

Ser

Thr

25

val

Ala

Ser

Ser

Thr

25

Val

Ala

Ser

val

Ser
10

Asn

Ser

Leu

Ile

Ser

10

Asn

Ser

Leu

Ile

Gly
90

Arg val

Pro Ala

Ala Ser

Leu Glu
60

Gly Gln
75

Arg Val

Pro Ala

Ser Ser

Leu Glu
60

Gly Gln
75

Gln Ser

Ser

Ala

Asn

45

Leu

Ile

Ser

Ser

Asn

45

Ile

Ile

Leu

Ser

Leu

Pro

Val

Asn

Ser

Leu

30

Pro

Val

Asn

Thr

Ala
15

Ser

Gly

Ser

Tyr

Ala

15

Ser

Gly

Ser

Tyr

Gln
95

val

Asn

Leu

Ala

Ala
80

val

Asn

Leu

Ala

Ala

80

Ala

Ser Arg Leu S8er Ser Pro Gln Ala Gly Ala Arg Val Ser Ser Ala Val

1

5

10

15

Ser Ala Leu Val Ala Ser Gly Pro Thr Ser Pro Ala Ala Val Ser Ser

20

25

30
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Ala

Ser

Leu

65

Ala

Ile Ser Asn Val Ala

Gly Cys Asp Val Leu

50

35

vVal Ser Ile Leu Ser

70

Ser Gly Gln Tyr Ala

<210> 88
<211>90
<212> PRT
<213> Latrodectus geometricus

<400> 88

Ser Ala Leu

1

Ser

Val

Ser

Leu

65

Ser

Thr

Ile

Ser

50

Ile

Ser

Leu

Ser

35

Cys

Ser

Gly

<210> 89

<211> 98

<212> PRT
<213> Latrodectus hesperus

<400> 89

Ser Ala Leu Ser Ser Pro Thr

Ser

Leu

Asn

Asp

Ile

Gln

85

Ser

Ser

Ala

Val

Val

Tyr
85

Pro

Ser

Val

Leu

Asp

70

Ala

Ser

Val

55

Ser

Ala

Thr

Gly

Ser

val

55

Ser

Gln

Ser Thr Leu Leu Ser Ser Gly

20

Val Ile Ser Asn Ala Val Ser

35

Ser Ser Cys Asp Val Leu Val

BN

RR

Gln

40

Gln

Ala

Met

Thr

Pro

Gln

40

Gln

Ser

Met

Thr

Pro

Gln
4Q

Gln

Ile Ser ala Ser Asn Pro Gly Leu

45

Ala Leu Leu Glu Ile Val Ser Ala

60

Ser Ile Gly Gln Ile Asn Tyr Gly

Ile

His

Thr

25

Vval

Ala

Asn

val

His

Thr
25

val

Ala

15

Ala Arg Ile
10

Asn Ser Ala

Ser Ala Ser

Leu Leu Glu
60

Ile Gly Gln
75

Gly

Ala Arg Ile

10

Asn Ala Ala

Ser Ala Ser

Leu Leu Glu
an

80

Ser Ser His Ala
15

Ala Tle Ser Asn

Asn Pro Gly Ser
45

Leu Ile Thr Ala

Val Asn Tyr Gly
80

Ser Ser His Ala

15

Ala Leu Ser Asn
30

Asn Pro Gly Ser
a5

Ile Ile Thr Ala
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leu Ile Ser Ile Leu Asp Ser Ser Ser Val Gly Gln Val Asn Tyr Gly
65 70 15 80

Ser Ser Gly Gln Tyr Ala Gln Ile Val Gly Gln Ser Met Gln Gln Ala
85 90 95

Met Gly

<210> 90

<211> 97

<212> PRT

<213> Nephila clavipes

<400> 90
Ser Arg Leu Ala Ser Pro Asp Ser Gly Ala Arg Val Ala Ser Ala Val
1 5 10 15

Ser Asn Leu Val Ser Ser Gly Pro Thr Ser Ser Ala Ala Leu Ser Ser
20 25 30

Val Ile Ser Asn Ala Val Ser Gln Ile Gly Ala Ser Asn Pro Gly Leu
35 40 45

Ser Gly Cys Asp Val Leu Ile Gln Ala Leu Leu Glu Ile Val Ser Ala
50 55 60

Cys Val Thr Ile Leu Ser Ser Ser Ser Ile Gly &ln Val Asn Tyr Gly
65 70 75 80

Ala Ala Ser Gln Phe Ala Gln Val Val Gly Gln Ser Val Leu Ser Ala
85 20 95

Phe

<210> 91

<211> 82

<212> PRT

<213> Nephila madagascariensis

<400> 91
Ser Arg Leu Ala Ser Pro Asp Ser Gly Ala Arg Val Ala Ser Ala Val
1 5 10 15

Ser Asn Leu Val Ser Ser Gly Pro Thr Ser Ser Ala Ala Leu Ser Ser
20 25 30

Val Ile Ser Asn Ala Val Ser Gln Ile Gly Ala Ser Asn Pro Gly Leu
35 40 45

Ser Gly Cys Asp Val Leu Ile Gln Ala Leu Leu Glu Ile Val Ser Ala
50 55 60
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Cys Val Thr Ile Leu Ser Ser Ser Ser Ile Gly Gln Val Asn Tyr Gly

65 70

Ala Ala

<210> 92

<211> 82

<212> PRT

<213> Nephila senegalensis

<220>
<221> misc_feature
<222> (35)..(35)

75

<223> Xaa can be any naturally occurring amino acid

<220>
<221> misc_feature
<222> (56)..(56)

<223> Xaa can be any naturally occurring amino acid

<400> 92

Ser Arg Leu Ala Ser Pro Asp

1 5

Ser Asn Leu Val Ser Ser Gly

20

Val Tle Xaa Asn Ala Val Ser
35

Ser Gly Cys Asp Val Leu Ile

50 55

Cys Val Thr Ile Leu Ser Ser

65 70

Ala Ala

<210> 93

<211>71

<212> PRT

<213> Dolomedes tenebrosus

<400> 93
Ser Arg Leu Ser Ser Pro Glu
1 5

Ser Ser Leu Val Ser Asn Gly
20

Ile Ile Ser Asn Leu Ser Ser
35

Ser

Pro

Gln
40

Xaa

Ser

Gly

Thr
25

Ile

Ala

Ser

Ala Ala

Ala Arg Val

Ser Ser Ala
Gly Ala

Ser

Glu
60

Leu Leu

Ile Gly Gln

15

Ser Arg Val
10

Gln Val Asn Val Asp

25

Ser Ile Ser Ala Ser

40

Ala

Ala

Asn

45

Ile

Val

Ser

Ala

Ser

Leu

30

Pro

Val

Asn

Ser

Ala
15

Ser

Gly

Ser

Tyr

Ala
15

80

val

Ser

Leu

Ala

Gly
80

Val

Leu Pro Ser

30

Ala Thr Thr Ala

45
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Ser Asp Cys Glu Val Leu Val
50 55

Leu Val Gln Ile Val Cys Ser
65 70
<210> 94

<211> 97

<212> PRT

<213> Dolomedes tenebrosus

<400> 94
Ser Arg Leu Ser Ser
1 5

Pro Gln

Val
20

Ser Ser Leu Ser Asn Gly

Ile Ile Ser Ser Leu Ser Ser

35

Glu val Val

55

Ser Asp Cys Leu

Val Gln Ile Val Ser Ser

70

Leau
65

Ala Leu Asn Ala

85

Ser Gly Ser

Gly

<210> 95

<211> 93

<212> PRT

<213> Araneus diadematus

<400> 95

Asn Arg Leu Ser Ser
1 5

Ala Gly

Ala Ala Ile Ala

20

Ser Ala Gly

Asn Ile Tyr Ser Val Leu

35

Gly

Leu Ile Gln
50

Ala Glu

55

Leu Leu

Gly Ser Ala Ser Ile Asn

65

Gly
70

Leu Asn Ala Val Gln Asn Ala

Gln Val Leu Leu Glu Val Val Ser Ala

Ala

Gln

Ser

40

Gln

Ala

val

Ala

Ala

Ser

40

val

val

val

Ala

Val

25

Ile

Val

Asn

Gly

Ala

Ala

25

Ser

Ile

Ser

Gly

Ser
10

Asn
Ser

Leu

Val

Ser
90

Ser
10

Ala
Gly
Ser

Ser

Ala

Arg

Val

Ala

Leu

Gly
75

Ala

Arg

Leu

val

Ala

Vval

75

Tyr

60

val

Ala

Ser

Glu

Tyr

Leu

Val

Pro

Ser

Leu

60

Gly

Ala

Ser

Ala

Ser

45

Ile

Ile

Ala

Ser

Asn

Ser

45

Ile

val

Gly

Ser

Leu

30

Thr

val

Asn

Ala

Ser

val

30

Ser

His

Asn

Ala

15

Pro

Ala

Ser

Pro

Ala
95

Asn

15

Ile

Glu

val

Ser

val

Ser

Ala

Ala

Glu

Met

vVal

Ser

Ala

Leu

Ala
80
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<210> 96
<211> 98
<212> PRT
<213> Araneus diadematus

<400> 96

Ser Arg Leu

1

Ser

Ser

Ser

Leu

65

Ser

Leu

Leu

Ile

Gly

val

Ala

Ser

val

Ser

35

Cys

His

Gly

<210> 97
<211> 98
<212> PRT
<213> Araneus diadematus

<400> 97

Ser Arg Leu

1

Ser

Thr

Ser

Leu

65

Ala

Leu

Ser

Ile

Gly

50

vVal

Ser

Ala

Leu

Ser

35

Cys

Ser

Ala

Ser

Ser

20

Asn

Asp

Ile

Gln

Ser

Val

20

Ser

Asp

Ile

Gln

8D

Ser

Asn

Val

Ile

Leu

Ser
85

Ser

Ser

Val

Val

Leu

Tyr
85

Pro

Gly

Val

Leu

Gly

70

Ala

Pro

Ser

Val

Leu

Gly

70

Thr

Ser

Gly

Ser

Val

55

Ser

Ser

Ala

Gly

Ser

val

55

Sex

Gln

Ala

Pro

Gln

40

Gln

Ala

Ile

Ala

Pro

Gln

40

Gln

Ser

Met

Ala

Thr

25

Ile

Ala

Asn

val

Ser

Thr

25

Val

Ala

Ser

Val

2v

Ala

10

Ser

Ser

Leu

Ile

Gly
90

Ser

10

Lys

Ser

Leu

Ile

Gly
20

Arg Val

Pro Ala

Ala Ser

Leu Glu
60

Gly Pro

75

Gln Ser

Arg Val

His Ala

Ala Ser

Leu Glu
60

Gly Gln
75

Gln Ser

Ser Ser

Ala Leu
30

Asn Pro
45

Ile Ile

Val Asn

Val Tyr

Ser Ser

Ala Leu
30

Asn Pro

45

val val

Ile Asn

vVal Ala

Ala

15

Ser

Gly

Ser

Ser

Arg
95

Ala

15

Ser

Gly

Ser

Tyr

Gln
95

val

Ser

Leu

Ala

Ser

80

Ala

Val

ASn

Leu

Ala

Gly

Ala
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<210> 98

<211> 94

<212> PRT

<213> Araneus diadematus

<400> 98
Ser Val Tyr Leu Arg Leu Gln Pro Arg Leu Glu Val Ser Ser Ala Val
1 5 10 15

Ser Ser Leu Val Ser Ser Gly Pro Thr Asn Gly Ala Ala Val Ser Gly
20 25 30

Ala Leu Asn Ser Leu Val Ser Gln Ile Ser Ala Ser Asn Pro Gly Leu
35 40 45

Ser Gly Cys Asp Ala Leu Val Gln Ala Leu Leu Glu Leu Val Ser Ala
50 55 60

Leu Val Ala Ile Leu Ser Ser Ala Ser Ile Gly Gln Val Asn Val Ser
65 70 75 80

Ser Val Ser Gln Ser Thr Gln Met Ile Ser Gln Ala Leu Ser
85 90

<210> 99

<211>79

<212> PRT

<213> Homo sapiens

<220>
<221> DISULFID
<222> (8)..(77)

<220>
<221> DISULFID
<222> (11)..(71)

<220>
<221> DISULFID
<222> (35)..(46)

<220>

<221> DISULFID

<222> (48)..(48)

<223> Intermolecular Cys48-Cys48 linkage

<400> 99
Phe Pro Ile Pro Leu. Pro Tyr Cys Trp Leu Cys Arg Ala Leu Ile Lys
1 5 10 15

Arg Ile Gln Ala Met Ile Pro Lys Gly Ala Leu Ala Val Ala Val Ala



20

25

30

Gln Val Cys Arg Val Val Pro Leu Val Ala Gly Gly Ile Cys Gln Cys

35

40

45

Leu Ala Glu Arg Tyr Ser Val Ile Leu Leu Asp Thr Leu Leu Gly Arg

50

55

60

Met Leu Pro Gln Leu Val Cys Arg Leu Val Leu Arg Cys Ser Met

65 70

<210> 100

<211>79

<212> PRT

<213> Mus musculus

<220>
<221> DISULFID
<222> (8)..(77)

<220>
<221> DISULFID
<222> (11)..(71)

<220>
<221> DISULFID
<222> (35)..(46)

<220>
<221> DISULFID
<222> (48)..(48)

75

<223> Intermolecular Cys48-Cys48 linkage

<400> 100
Leu Pro Ile Pro Leu Pro
1 5

Arg Val Gln Ala Val Ile
20

Gln Val Cys His Val Vval
35

Leu Ala Glu Arg Tyr Thr
50

Vval vVal Pro Gln Leu Val
65 70
<210> 101

<211>79

<212> PRT

Phe

Pro

Pro

Val

Cys

Cys

Lys

Leu

40

Leu

Gly

Trp

Gly

25

val

Leu

Leu

Leu Cys

10

vVal Leu

val Gly

Leu Asp

Val Leu
75

Arg

Ala

Gly

Ala

Arg

Thr

Val

Ile

45

Leu

Cys

Leu

Ala

30

Cys

Leu

Ser

Ile Lys

15

Val Ser

Gln Cys

Gly Arg

Thr
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<213> Sus scrofa

<220>
<221> DISULFID
<222> (8)..(77)

<220>
<221> DISULFID
<222> (11)..(71)

<220>
<221> DISULFID
<222> (35)..(46)

<220>
<221> DISULFID
<222> (48)..(48)

<223> Intermolecular Cys48-Cys48 linkage

<400> 101

Phe Pro Ile Pro Leu

1

Arg Ile Gln Ala Val

20

Gln Val Cys His Val

35

Leu Ala Glu Arg Tyr

50

Thr Leu Pro Gln Leu

65

<210>102
<211>79
<212> PRT

5

Pro Phe

Val Pro

Val Pro

Ile Val

55

Val Cys
70

<213> Oryctolagus cuniculus

<220>
<221> DISULFID
<222> (8)..(77)

<220>
<221> DISULFID
<222> (11)..(71)

<220>
<221> DISULFID

Cys Trp Leu
10

Lys Gly Val
25

Leu Pro Val
40

Tle Cys Leu

Gly Leu Val

Cys

Leu

Gly

Asn

Leu
75

Arg

Leu

Gly

Met

Arg

Thr

Lys

Ile

45

Leu

Cys

Leu Ile
15

Ala Vval

30

Cys Gln

Leu Asp

Ser Ser

Lys

Ala

Cys

Arg
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<222> (35)..(46)

<220>

<221> DISULFID

<222> (48)..(48)

<223> Intermolecular Cys48-Cys48 linkage

<400> 102
Phe Pro Ile Pro Leu Pro Leu Cys Trp Leu Cys Arg Thr Leu Leu Lys
1 5 10 15

Arg Ile Gln Ala Met Ile Pro Lys Gly Val Leu Ala Met Ala Val Ala
20 25 30

Gln Val Cys His Val Val Pro Leu Val Val Gly Gly Ile Cys Gln Cys
35 40 45

Leu Ala Glu Arg Tyr Thr Val Ile Leu Leu Glu Val Leu Leu Gly His
50 55 60

Vval Leu Pro Gln Leu Val Cys Gly Leu Val Leu Arg Cys Ser Ser
65 70 75

<210> 103

<211>79

<212> PRT

<213> Rattus norvegicus

<220>
<221> DISULFID
<222> (8)..(77)

<220>
<221> DISULFID
<222> (11)..(71)

<220>
<221> DISULFID
<222> (35)..(46)

<220>

<221> DISULFID

<222> (48)..(48)

<223> Intermolecular Cys48-Cys48 linkage

<400> 103
Leu Pro Ile Pro Leu Pro Phe Cys Trp Leu Cys Arg Thr Leu Ile Lys
1 5 10 15

Arg Val Gln Ala Val Ile Pro Lys Gly Val Leu Ala Val Ala Val Ser
20 25 30



Gln Val Cys His Val Val Pro Leu Val Val Gly Gly Ile Cys Gln Cys
35 40 45

Leu Ala Glu Arg Tyr Thr Val Leu Leu Leu Asp Ala Leu Leu Gly Arg
50 55 60

Val Val Pro Gln Leu Val Cys Gly Leu Val Leu Arg Cys Ser Thr
65 70 15

<210> 104

<211> 34

<212> PRT

<213> Atrtificial Sequence

<220>
<223> Construct derived from SP-B

<220>
<221> DISULFID
<222> (1)..(33)

<220>
<221> DISULFID
<222> (4)..(27)

<400> 104
Cys Trp Leu Cys Arg Ala Leu Ile Lys Arg Ile Gln Ala Met Ile Pro
1 5 10 15

Lys Gly Gly Arg Met Leu Pro Gln Leu Val Cys Arg Leu Val Leu Arg
20 25 30

Cys Ser

<210> 105

<211> 34

<212>PRT

<213> Atrtificial Sequence

<220>
<223> Construct derived from SP-B

<220>
<221> DISULFID
<222> (1)..(33)

<220>
<221> DISULFID
<222> (4)..(27)
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<400> 105
Cys Trp Leu Cys Arg Ala Leu Ile Lys Arg Ile Gln Ala Leu Ile Pro
1 5 10 15

Lys Gly Gly Arg Leu Leu Pro Gln Leu Val Cys Arg Ieu Val Leu Arg
20 25 30

Cys Ser

<210> 106

<211> 27

<212>PRT

<213> Atrtificial Sequence

<220>
<223> Construct derived from SP-B

<220>
<221> DISULFID
<222> (1)..(27)

<220>
<221> DISULFID
<222> (4)..(21)

<400> 106
Cys Leu Leu Cys Arg Ala Leu Ile Lys Arg Phe Asn Arg Tyr Leu Thr
1 5 10 15

Pro Gln Leu Val Cys Arg Leu Val Leu Arg Cys
20 25

<210>107

<211> 34

<212>PRT

<213> Atrtificial Sequence

<220>
<223> Construct derived from SP-B

<220>
<221> DISULFID
<222> (1)..(33)

<400> 107
Cys Trp Leu Ala Arg Ala Leu Ile Lys Arg Ile Gln Ala Leu Ile Pro
1 5 10 15

Lys Gly Gly Arg Leu Leu Pro Gln Leu Val Ala Arg lLeu Val Leu Arg
20 25 30

Cys Ser
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<210>108

<211> 34

<212>PRT

<213> Atrtificial Sequence

<220>
<223> Construct derived from SP-B

<220>
<221> DISULFID
<222> (4)..(27)

<400> 108
Ala Trp Leu Cys Arg Ala Leu Ile Lys Arg Ile Gln Ala Leu Ile Pro
1 5 10 15

Lys Gly Gly Arg Leu Leu Pro Gln Leu Val Cys Arg Leu Val Leu Arg
20 25 30

Ala Ser

<210>109

<211> 34

<212>PRT

<213> Atrtificial Sequence

<220>
<223> Construct derived from SP-B

<220>
<221> DISULFID
<222> (1)..(33)

<400> 109
Cys Trp Leu Leu Arg Ala Leu Ile Lys Arg Ile Gln Ala Leu Ile Pro
1 5 10 15

Lys Gly Gly Arg Leu Leu Pro Gln Leu Val Leu Arg Leu Val Leu Arg
20 25 30

Cys Ser

<210> 110

<211> 34

<212>PRT

<213> Atrtificial Sequence

<220>
<223> Construct derived from SP-B
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<220>
<221> DISULFID
<222> (4)..(27)

<400> 110
Leu Trp Leu Cys Arg Ala Leu Ile Lys Arg Ile Gln Ala Leu Ile Pro
1 5 10 15

Lys Gly Gly Arg Leu Leu Pro Gln Leu Val Cys Arg Leu Val Leu Arg
20 25 30

Leu Ser

<210> 111

<211> 35

<212> PRT

<213> Homo sapiens

<400> 111
Phe Gly Ile Pro Cys Cys Pro Val His Leu Lys Arg Leu Leu Ile Val
1 5 10 15

Val Val Val Val Val Leu Ile Val Val Val Ile Val Gly Ala Leu Leu
20 25 30

Met Gly Leu
35
<210> 112
<211> 35
<212> PRT
<213> Atrtificial Sequence

<220>
<223> Construct derived from SP-C

<400> 112
Phe Gly Ile Pro Ser Ser Pro Val His Leu Lys Arg Leu Lys Leu Leu
1 5 10 15

Leu Leu Leu Leu Leu Leu Ile Leu Leu Leu Ile Leu Gly Ala Leu Leu
20 25 30

Met Gly Leu
35
<210> 113
<211> 33
<212> PRT
<213> Atrtificial Sequence

<220>
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<223> Construct derived from SP-C

<400> 113
Ile Pro Ser Ser Pro Val His Leu Lys Arg Leu Lys Leu Leu Leu Leu
1 5 10 15

Leu Leu Leu Leu Ile Leu Leu Leu Ile Leu Gly Ala Leu Leu Met Gly
20 25 30

Leu

<210> 114

<211> 30

<212>PRT

<213> Atrtificial Sequence

<220>
<223> Construct derived from SP-C

<400> 114
Ile Pro Ser Ser Pro Val His lLeu Lys Arg Leu Lys Leu Leu Leu Leu
1 5 10 15

Leu Leu Leu Leu Ile Leu Leu Leu Ile Leu Gly Ala Leu Leu
20 25 30

<210> 115

<211> 33

<212> PRT

<213> Atrtificial Sequence

<220>
<223> Construct derived from SP-C

<400> 115
Ile Pro Ser Ser Pro Val His Leu Lys Arg Leu Lys Leu Leu Leu Leu
1 5 10 15

Leu Leu Leu Leu Ile Leu Leu Leu Ile Leu Gly Ala Leu Leu Leu Gly
20 25 30

Leu

<210> 116

<211> 37

<212> PRT

<213> Homo sapiens

<400> 116
Leu Leu Gly Asp Phe Phe Arg Lys Ser Lys Glu Lys Ile Gly Lys Glu
1 5 10 15

Phe Lys Arg Ile Val Gln Arg Ile Lys Asp Phe Leu Arg Asn Leu Val



20 25 30

Pro Arg Thr Glu Ser
35
<210> 117
<211>21
<212> PRT
<213> Atrtificial Sequence

<220>
<223> Construct derived from SP-B

<400> 117
Lys Leu Leu Leu Leu Lys Leu Leu Leu Leu Lys Leu Leu Leu Leu Lys
1 5 10 15

Leu Leu Leu Leu Lys
20

<210> 118

<211> 34

<212>PRT

<213> Atrtificial Sequence

<220>
<223> Construct derived from SP-B

<400> 118
Ala Trp Leu Ala Arg Ala Leu Ile Lys Arg Ile Gln Ala Leu Ile Pro
1 5 10 15

Lys Gly Gly Arg Leu Leu Pro Gln Leu Val Ala Arg Leu Val Leu Arg
20 25 30

Ala Ser

<210> 119

<211> 34

<212>PRT

<213> Atrtificial Sequence

<220>
<223> Construct derived from SP-B

<400> 119
Leu Trp Leu Leu Arg Ala Leu Ile Lys Arg Ile Gln Ala Leu Ile Pro
1 5 10 15

Lys Gly Gly Arg Leu Leu Pro Gln Leu Val Leu Arg Leu Val Leu Arg
20 25 30
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Leu oen

<210> 120

<211>9

<212> PRT

<213> Homo sapiens

<220>

<221> misc_feature

<222> (1)..(1)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (9)..(9)

<223> Xaa can be any naturally occurring amino acid

<400> 120
Xaa Leu Glu Thr Leu Phe Gln Gly Xaa
1 5

DK/EP 3168229 T3
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1

PATENTIKRAYV

1. Fusionsprotein omfattende
(i) mindst én oplgselighedsfremmende gruppe som er afledt fra det N-terminale (NT)
fragment af et edderkoppesilkeprotein; og
(ii) mindst én gruppe som er et gnsket protein eller polypeptid valgt fra gruppen bestdende
af (a) polypeptidmedikamenter og (b) veekstfaktorer;
hvor hver oplgselighedsfremmende gruppe er forbundet direkte eller indirekte til den
gnskede protein- eller polypeptidgruppe; og
hvor hver oplgselighedsfremmende gruppe har mindst 80% identitet med en hvilken som
helst af SEQ ID NO 6 og SEQ ID NO 50-63 eller mindst 50% identitet med SEQ ID NO 8.

2, Fusionsprotein ifglge krav 1 hvor hver oplgselighedsfremmende gruppe har mindst
80% identitet med SEQ ID NO 6 eller mindst 50% identitet med SEQ ID NO 8.

3. Fusionsprotein ifglge et hvilket som helst af de foregdende krav hvor hver
oplgselighedsfremmende gruppe indeholder fra 100 til 160 aminosyrerester.

4. Fusionsprotein ifglge et hvilket som helst af de foregdende krav hvor
fusionsproteinet omfatter mindst to, eventuelt sammenhangende, oplgselighedsfremmende
grupper hver isar afledt fra det N-terminale (NT) fragment af et edderkoppesilkeprotein.

5. Fusionsprotein ifglge et hvilket som helst af de foregdende krav hvor mindst én
oplgselighedsfremmende gruppe er forbundet direkte eller indirekte til den aminoterminale
eller den carboxyterminale ende af mindst én gnsket protein- eller polypeptidgruppe.

6. Fusionsprotein ifglge krav 5 hvor mindst én oplgselighedsfremmende gruppe udggr
den aminoterminale og/eller den carboxylterminale ende af fusionsproteinet.

7. Fusionsprotein ifglge et hvilket som helst af de foregaende krav der yderligere
omfatter (iii) mindst ét spaltningssted anbragt mellem mindst én gnsket protein- eller
polypeptidgruppe og mindst én oplgselighedsfremmende gruppe.

8. Fusionsprotein ifglge et hvilket som helst af de foregdende krav hvor det gnskede
protein eller polypeptid er en vaekstfaktor.

9. Fusionsprotein ifglge et hvilket som helst af kravene 1-7 hvor det gnskede protein
eller polypeptid er et polypeptidmedikament.

10. Anvendelse af mindst én gruppe som er afledt af det N-terminale (NT) fragment
af et edderkoppesilkeprotein som en oplgselighedsfremmende gruppe i et fusionsprotein til
fremstilling af et gnsket protein eller polypeptid valgt fra gruppen bestdende af (a)
polypeptidmedikamenter og (b) veekstfaktorer; og hvor hver oplgselighedsfremmende
gruppe er som defineret ifglge et hvilket som helst af kravene 1-3.

11. Anvendelse ifglge krav 10, hvor fusionsproteinet yderligere omfatter mindst ét
spaltningssted anbragt mellem mindst én gnsket protein- eller polypeptidgruppe og mindst
én oplgselighedsfremmende gruppe.

12. Anvendelse ifglge et hvilket som helst af kravene 10-11 hvor det gnskede protein

eller polypeptid er en vaekstfaktor.
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13. Anvendelse ifglge et hvilket som helst af kravene 10-11 hvor det gnskede protein
eller polypeptid er et polypeptidmedikament.

14. Fremgangsmade til fremstilling af et gnsket protein eller polypeptid omfattende de
fglgende trin:
a) at eksprimere et fusionsprotein ifglge et hvilket som helst af kravene 7-9 i en egnet veert;
b) at opna en blanding indeholdende fusionsproteinet eller polypeptidet, og valgfrit at isolere
fusionsproteinet eller polypeptidet;
¢) at spalte fusionsproteinet til fremskaffelse af det gnskede protein eller polypeptid; og
d) at isolere det gnskede protein eller polypeptid.

15. Fremgangsmaéde ifglge krav 14 hvor trin b) yderligere involverer oprensning af
fusionsproteinet pa et affinitetsmedium med en immobiliseret NT gruppe og/eller pd et

anionbyttermedium.
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DRAWINGS
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IY¥NSSSUSTADITIOAYSAIYANNSOLIIAIDASTINITYS IDIDASSOSSASITIAVISS
INLOVNOSTASITSOINMSAIVANGSOLIOTADASTIDLTISTONS ANSIVS AW I T IALISS
AINYSYYS TS ITSHNANAIDANYYOLINAIVS NIOUATYNINAYRSHOODIAYY I AVHSS
AINAYYYSTHN I ISHHANAIODNI SOLIWNAIYS A TYNY IVNIMAGHSDDODIAYY I TIHSS
AANDSAUYVAND TTSS TOL TADNNAADLID AAVSH TYAS IYNIVVDAND - - DOYAVYI AVASS
AINYSADYIAMNITINS I S LTAONNAADLLOAIVETTYNS IYNLIVOOAND - ~OOVAVI AVASE
IANSSYOYIHA I'TIN I INAJODONAADLL A TAVY STYSYIVNIMNVI IS TOOD IVAY I AYHSS
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GCDVLVOALL EVVBALIHIL G3SSIGCVNY GSAGOATOLV GQSVYQALGE F
GCEVIVQALL EVITALVQIV 35SSVGYINFP SAVNQITNVV ANAMAQVMG-
GCDVLVQALL EIVSALVHIL GSANIGQVNS SGVGRSASIV GQSINQAFS-
GCDVLVOALL EVVSALIHIL GSSSIGCYNY GSAGQATQIV -----—--—- -
SCDVLVQRLL ELVTALLTII G33NVGNVNY DSSGQYACVV SQSVONAFV-

ACDVLVOALL ELVTALLTII GSONLIGSVNY DSSGQYAQVV TQSVONVEG-

GCDVLVQALL EVVSALINIL G385IGCVDY GSAGQRTQIV GOSA--===~
GCOVLIQALL EVVSALIQIL GB33IGCVNY GSAGQATQIV GOSVYQALG-
GCDVLVOALL EVVSALIHIL GSSSIGEVNY GBAGOATQIV ~--=wm=—me
GCDVLIQALL EVVSALIHIL GSSSIGOVNY GSAGQAT(-- -=r--mw=-m -
GCDVLIQALL EVVSALVHIL GSSSIGCVNY GSAGOATQ-- =--w==w==--
GCDVLVOALL EVVSAPIHIL G353IGCVNY GSAGQATQIV ===memew-m
GCDVLVQRLL EVVIALIHIL GSSSIGCVNY GSAGQATQIV —=---ewewe
GCDTLYQARLL EAARATLVHVL ASSSGGEVNL NTAGYTSQL~ wommsmimms -
GCDTVVQALL EVARALVEVL ASSNIGCVNL NTAGYTSQL- ----e-m---
GCDVLVQALL EVVSALVHIL G33SVGLINY GASAQYAQMY ===w=sssw—w
SCDVLVQALL EIVSALVHIL GSSSIGCINY SASSQYARLV GQSIADALG-
GUDVLVQALL ELVSALVHIL GSSSIGCINY ARS===wm== memmemmm s
GCDVLVQRLL ETVSALVHITL GSSSTGCINY AASSQYAQLV GOSLTOALG-
GCOVLVQALL EIVSALVSIL SSASIGCINY GASGQYARAMI ~----rm=--- -
SCOVLVOALL ELITALISIV DSSNIGQVNY G3SGOYAQMV G--s-—==--

SCDVLVOALL EITTALISIL D3SSVGCVNY GS3GOYARQIV GOSMOOAMG- -
CCDVLIQALL EIVSACVTIL S333IGCVNY CGAASQFAQVV GOSVLIEAF-~-
GCDVLIQALL EIVSACVTIL S5S5S55IGEVNY GAR=-=wmrm wmewe o
GCDVLIZALL EIVSACVTIL 3588IGCUNY GAA-==—-mon mommmeomo
DCEVLVOVLL EVVSAIVQIV Cl--mmmmmm mommmmmmm e oo
DEEVLVOVLL EIVSALVQIV S3ANVGYINP EASGSLN-AY GSALAARMG-
SSEALIQALL EVISALIEVL GSASIGNVSS VGVHSALNAY QNAVGAYAG-

G

[oe]

GCDILVQALL EIISALVHIL GSANIGPVNS SSAGQSASIV GQSVYRAL3-~
GCDVLVOALL EVVSALVSIL GSSSIGCINY GASRQYTOMV GQSVAQALA-
GCDALVQRLL ELVSALVATL SSASIGCVNY SSVSQSTOMI SQALS-----

GCDVLVQALL EVVSALVHIL GSSSIGQVNY GSAGQATQIV GQSVAQALGE I

Fig 2 (continued)
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