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CLAIMS
! A method for producing silk dope, the method comprising
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i) lysing cells producing one or more silk proteins,

ij) solubilising the silk proteins by contacting them with a surfactant or an ionic
liquid, and

iii) c&x%gentrating the silk proteins to produce silk dope,
wherein the one,or more silk proteins are capable of forming a tertiary structure which

comprises a coileﬁa%oil structure.
AN
KN

N,
2. The method of claim 1, wherein the silk proteins are concentrated by
a) reducing the amoynt of surfactant in solution by adding a compound which

precipitates the surfactant, atn?ix\ng
b) separating the solution comprising the silk proteins from the precipitate
KN

formed in step a) to produce the sil%gope.

%

3. The method of claim 1, wherein tﬁe%compound which precipitates the surfactant
is a salt or a carbohydrate; or a combination%@{\ two or more thereof.
\\3\‘
4. The method of claim 3, wherein the salt is‘%?a\gotassium salt or a sodium salt.
\\\\\
5. The method of claim 1, wherein the silk proteins\are concentrated by filtration.
6. The method of claim 3, wherein the silk proteins are\éoncentrated by membrane
filtration. A
7. The method of claim 6, wherein the membrane filtration \i§ tangential flow
filtration. \
N\
8. The method according to any one of claims 1 to 7 which furthe}\comprises
increasing the concentration of silk proteins in the silk dope. V\\

9. The method of claim 8 which comprises dialysing the silk dope agains?t\a
dehydrating solution. \
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10. The method of claim 9, wherein the dehydrating solution comprises a

hygroscopic polymer.

11 e method of claim 10, wherein the hygroscopic polymer is selected from the
group consisting of polyethylene glycol, amylase, and sericin, or a combination of two

or more theré‘@f.

12.  The mié% according to any one of claims 1 to 11, wherein the silk dope
comprises at least absut 0.5% w/v silk proteins.

\
13.  The method of clain

15% w/v silk proteins.

12, wherein the silk dope comprises about 0.5% to about

14.  The method according tany one of claims 1 to 13, wherein the cells are
bacterial cells, veast cells, insect cells, plant cells or animal cells, or a combination of

two or more thereof. N
15.  The method of claim 14, wherein thé\cells are bacterial cells.

16.  The method according to any one of claims 1 to 15, wherein step 1) further

comprises isolating inclusion bodies from the lysedcells.

17.  The method according to any one of claims I"t\g 16 which further comprises

culturing the cells before step 1). \

18.  The method according to any one of claims 1 to l7t\>l\erein the portion of the
silk protein that is capable of forming a tertiary structure Which%gmpﬁses a coiled-coil
structure comprises at least 10 copies of the heptad sequence abcdefg, and wherein at
least 25% of the amino acids at positions ¢ and d are alanine resiclues}\x

‘%%

19.  The method according to any one of claims 1 to 18, wherein the%"*vs‘ilk proteins

comprise a sequence selected from:
a) an amino acid sequence as provided in any one of SEQ ID NOs 1, 3\§ 7,17,
19, 21, 23. 33, 35, 37, 39, 49, 51, 33, 55, 65, 67, 69, 71, 81, 83, 85, 87 or 97, \
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b) an amino acid sequence which is at least 30% identical to any one or more of
IDNOs 1, 3, 5,7, 17, 19, 21, 23, 33, 35, 37, 39, 49, 51, 53, 55, 65, 67, 69, 71, 81,

83, 85, 87 or 97, and
). a biologically active fragment of a) or b).

20. The leod according to any one of claims 1 to 19, wherein the silk proteins
comprise a firstsjlk protein which comprises

a) an aminosacid sequence as provided in any one of SEQ ID NOs 1, 17, 33, 49,
65 or 81;

b) an amino aci
SEQID NOs 1, 17,33, 49365 or 81; and

¢) a biologically activesfragment of a) or b),
a second silk protein which com {ises

d) an amino acid sequence%?i\% provided in any one of SEQ ID NOs 3, 19, 35, 51,

67 or 83;

e) an amino acid sequence whichhs at least 30% identical to any one or more of
SEQ ID NOs 3, 19, 35, 51, 67 or 83; and

) a biologically active fragment of d) or e),
a third silk protein which comprises \

g) an amino acid sequence as provided in ;\n s one of SEQ ID NOs 3, 21, 37, 53,
69 or 85; \

h) an amino acid sequence which is at least 30%identical to any one or more of
SEQ ID NOs 5, 21, 37, 53, 69 or 85; and

i) a biologically active fragment of g) or h), and/or
a fourth silk protein which comprises N

J) an amino acid sequence as provided in any one of D NOs 7, 23, 39, 55,
71 or 87:

k) an amino acid sequence which is at least 30% identical to
SEQID NOs 7, 23,39, 55, 71 or 87; and

[) a biologically active fragment of j) or k).

“sequence which is at least 30% identical to any one or more of

hy one or more of

21.  The method of claim 20, wherein the first silk protein, second silk protein, third
silk protein and/or fourth silk protein are produced by the same cells. N

\

%,
22, The method of claim 20, wherein the first silk protein, second silk protein, thi?dk
silk protein and/or fourth silk protein are produced by different cells.
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nethod according to any one of claims 1 to 23, wherein the surfactant is an

anionic surfactant.

25.  The meth\:}wj claim 24, wherein the anionic surfactant is sodium dodecyl
10 sulfate (SDS), amm(‘%\'&}m lauryl sulfate or other alkyl sulfate salts, sodium 1-
octanesulfonate monohydrate, sodium lauroyl sarcosinate, sodium lauryl ether sulfate
(SLES), sodium taurodeoxyc“h\olate hydrate, alkyl benzene sulfonate; or a combination

of two or more thereof.

15 26. The method according to any“one of claims 1 to 23, wherein the ionic liquid

comprises \
1) an anion selected from chloride, %{egmide, iodide, thiocyanate, acetate, C;-Cy-
alkylsulfates, methanesulfonates, tosylate, é‘%Cz;-dialkylphosphates, hydrogensulfate

RN

and tetrachloroaluminate, and N
20 ii) a cation selected from 1,3-C1-C4-dialky%§lgﬂolim, 3-chloropyridinium, 4-

dimethylaminopyridinium,  2-ethyl-4-aminopyridint im, 2-methylpyridinium,  2-

ethylpyridinium, 2-ethyl-6-methylpyridinium, quinolinium, isoquinolinium,

pyridinium, 1-C-Cy-alkylimidazolium, 1-methylimidazolium, 1,2-

dimethylimidazolium, 1-n-butyl-imidazolium, 1,4,5-trimethylimidazolium, 1,4-
25 dimethylimidazolium, imidazolium, 2-methylimidazelium, 1-butyl-2-

methylimidazolium, 4 methylimidazolium, 1-(2'-aminoethyl)imidazolium, 1-

vinylimidazolium, 2-ethylimidazolium and benzotriazolium. N\,
\\

27. A method for producing silk dope, the method comprising \
30 i) obtaining supernatant from cell cultures, or from a cell-free \ég(pression
system, producing one or more silk proteins, \

ii) solubilising the silk proteins by contacting them with a surfactant or a‘{rxl\i\\onic

liquid, and N\
ii1) concentrating the silk proteins to produce the silk dope, \\\

Y,

35 wherein the one or more silk proteins are capable of forming a tertiary structure which

comprises a coiled-coil structure.
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Zi\&% The method of claim 27, wherein step i) further comprises increasing the

coné\e&?ation of silk proteins from the supernatant.

29. Tethod of claim 28, wherein the concentration of silk proteins is increased

by contacting supernatant with an agent which precipitates the silk proteins.

30. A method froducing a silk fibre, the method comprising extruding and/or
drawing silk dope prodgd by the method of any one of claims 1 to 29.

31.  The method of clalm 30, wherein extruding comprises passing the silk dope
through an about Spm to about ?b@um capillary tube.

‘x
N,

32.  The method of claim 30 or claim\Bl, wherein the silk dope is extruded into a

solution comprising alcohol. AN
\”ix

33.  The method of claim 32, wherein the als}{;\l\is methanol and the concentration
of the methanol in the solution is about 40% to about*80% v/v.

34. A method for producing a silk film, the method ¢ mprising casting silk dope
produced by the method of any one of claims 1 to 29. \

"\

“5&

Silk dope produced by the method of any one of claims 1 to 29\

36.  Asilk fibre produced by the method of according to any one of c%‘tﬁg\s 30 to 33.

S,

37.  Asilk film produced by the method of claim 34. N\
\
\

38. A product comprising a silk fibre of claim 36 and/or a silk film of claim 37. \\

98]
W
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CLAIMS

1. A method for producing silk dope comprising silk proteins which have a coiled coil

tertiary structure, the method comprising

1) lysing cells producing one or more silk proteins capable of forming a coiled coil tertiary

structure,

ii) solubilising the silk proteins by contacting them with an amount of anionic surfactant

sufficient to solubilize the silk proteins, and

iii) concentrating the silk proteins while reducing the amount of the anionic surfactant to

produce the silk dope, wherein the silk dope comprises the anionic surfactant and silk proteins

which have a coiled coil tertiary structure.

2. The method of claim 1, wherein the silk proteins are concentrated by

a) reducing the amount of surfactant in solution by adding a compound which precipitates the

surfactant, and

b) separating the solution comprising the silk proteins from the precipitate formed in step a) to

produce the silk dope.

3. The method of claim 1, wherein the compound which precipitates the surfactant is a salt or

a carbohvdrate: or a combination of two or more thereof,

4. The method of claim 3. wherein the salt is a potassium salt or a sodium salt.

5. The method of claim 1, wherein the silk proteins are concentrated by filtration.

6. The method of claim 1 which further comprises increasing the concentration of silk

proteins in the silk dope.

7. The method of claim 6 which comprises dialysing the silk dope against a dehydrating solution.

8. The method of claim 7. wherein the dehydrating solution comprises a hygroscopic

polymer.
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The method of claim 1, wherein the silk dope comprises at least about 0.5% w/v silk

10.

proteins.

The method of claim 9, wherein the silk dope comprises about 0.5% to about 15%

11.

w/v silk proteins.

The method of claim 1, wherein the cells are bacterial cells, yeast cells, insect cells,

12.

plant cells or animal cells, or a combination of two or more thereof.

The method of claim 11, wherein the cells are bacterial cells.

13.

The method of claim 1, wherein step i) further comprises isolating inclusion bodies

14.

from the lysed cells.

The method of claim 1 which further comprises culturing the cells before step i).

15.

The method of claim 1, wherein the portion of the silk protein that is capable of

16.

forming a tertiary structure which comprises a coiled-coil structure comprises at

least 10 copies of the heptad sequence abcdefe, and wherein at least 25% of the

amino acids at positions a and d in the at least 10 copies of the heptad are alanine

residues.

The method of claim 1, wherein the anionic surfactant is sodium dodecyl sulfate

17.

(SDS), ammonium lauryl sulfate or other alkyl sulfate salts, sodium 1-octanesulfonate

monohvdrate, sodium lauroyl sarcosinate, sodium lauryl ether sulfate

(SLES), sodium taurodeoxvycholate hydrate, alkyl benzene sulfonate; or a

combination of two or more thereof.

A method for producing silk dope comprising silk proteins which have a coiled coil

tertiary structure, the method comprising

i) obtaining supernatant from cell cultures, or from a cell-free expression system,

producing one or more silk proteins capable of forming a coiled coil tertiary structure,

i1} solubilising the silk proteins by contacting them with an amount of anionic surfactant
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sufficient to solubilize the silk proteins, and

i11) concentrating the silk proteins while reducing the amount of the anionic surfactant

to produce the silk dope, wherein the silk dope comprises the anionic surfactant and silk

proteins which have a coiled coil tertiary structure.

18. A method for producing a silk fibre. the method comprising extruding and/or

drawing silk dope produced bv the method of claim 1.

19. A method for producing a silk film, the method comprising casting silk dope

produced by the method of claim 1.

20. The method of claim 16, wherein the anionic surfactant is sodium dodecy! sulfate (SDS).

21. The method of claim 17, wherein the anionic surfactant is sodium dodecyl sulfate

SDS).




