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AT WE CLAIM IS

A process for producing polymer particles, the process comprising:

A)  pNviding a host cell comprising at least one expression construct operably linked to a strong
promyter, the expression construct comprising:
(1)  atNeast one nucleic acid sequence encoding a polymer synthase; or
one nucleic acid sequence encoding a fusion polypeptide that comprises a
nthase and at least one fusion partner;
B) under conditions suitable for expression of the expression construct

C) . separating the polymer particlg
comprising polymer particles.

A) providing a host cell comprising at least dge expression construct operably linked to a strong

(1)  atleast one nucleic acid sequence encod:

(2)  atleast one nucleic acid sequence encoding a ¥gsion polypeptide that comprises a

(3)  atleast one nucleic acid sequence encoding a particleXpiming protein or at least one
nucleic acid sequence encoding an additional fusion polgeptide or a combination

thereof, wherein the additional fusion polypeptide comprise

(&) a polymer particle binding domain, a polypeptide that colgprises a polymer
particle binding domain or a particle forrqing protein that cdgprises a

polymer particle binding domain, and at least one fusion partn?

(b)  atleast one polypeptide and a binding domain that binds the fusion'gartner of
the fusion polypeptide or the additional fusion polypeptide;
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©
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cultivating the host cell under conditions suitable for expression of the expression construet

and for formation of polymer particles by the polymer synthase; and

eparating the polymer particles from the cultivated cells to produce a composition

coyprising polymer particles.
A procegs for producing polymer particles, the process comprising:

providing a Wost cell comprising at least one expression construct operably linked to a strong

promoter, the eXpression construct comprising:
(1) atleast one Neleic acid sequence encoding a polymer synthase; or

(2)  atleast one nuclédg acid sequence encoding a fusion polypeptide that comprises a

polymer, synthase at least one fusion partner; and

(3)  atleast one nucleic acid Rquence encoding an additional fusion polypeptide that
comprises a polymer particl\binding domain, a polypeptide that comprises a
polymer particle binding domal or a particle forming protein that comprises a
polymer particle binding domain, Wad af least one fusion pariner; and

(4)  atleast one nucleic acid sequence enco¥j g a further fusion polypeptide that
comprises a polypeptide and a binding doain that binds the fugion partner of the
fusion polypeptide or the additional fusion pNypeptide;

cultivating the host cell under conditions suitable for expNssion of the expression construct

and for formation of polymer particles by the polymer syntthse; and

separating the polymer particles from the cultivated cells to prodd¢e a composition

comprising polymer particles.

A process as claimed in claim 1 wherein the host cell further comprises ay additional
expression construct comprising at least one nucleic acid sequence encoding\an additional

fusion polypeptide, the fusion polypeptide comprising

a. a polymer particle binding domain, a polypeptide that comprises a polymer pgticle
binding domain or a particle forming protein that comprises a polymer particle
binding domain, and
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b. at least one fusion partner.

A process as claimed in claim 1 wherein the host cell further comprises an additional

ression construct comprising at least one nucleic acid sequence encoding a particle

6.
onstruct comprising at least one nucleic acid sequence encoding a further fusion
e fusion polypeptide comprising a polypeptide and a binding domain that
7.
A) at least one expression construct operably linked to a strong

(1)  atleast one nucleic acid seuence encoding a polymer synthase, the polymer

synthase comprising a pol particle binding domain; or

(2)  atleast one nucleic acid sequence\encoding a fusion polypeptide, the fusion
polypeptide comprising a polymer sigthase and at least one fusion parmer, the

polymer synthase comprising a polymeNparticle binding domain; and

(3)  optionally, at least one nucleic acid sequenc

B) cultivating the cell under conditions suitable for expression of the\gxpression construct and
remains associated with the particle it forms and wherein any fusion polgpeptide present
binds a polymer particle; and

C) séparating the polymer particles from the cultivated cells to produce a composiN
comprising polymer particles.

8. A process as claimed in any one of claims 1 to 7 wherein the strong promoter a viral

—wnmnter or a phage promoter.
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A process as claimed in any one of claims 1 to 7 wherein the promoter is a phage promoter.
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A process as claimed in any one of claims 1 to 7 wherein the promoter is a T7 phage

A prgess as claimed in any one of claims 1 to 10 wherein the host cell comprises two or

more di¥ferent expression constructs that each encode a different fusion polypeptide.

A process aNglaimed in any one of claims 1 to 10 wherein the host cell comprises three or

more different Wgpression constructs that each encode a different fiusion polypeptide.

A process as claimeN, in any one of claims 1 to 12 wherein at least about 1% of the swface

area of the polymer paNjcles is covered by surface-bound proteins.

A process as claimed in an\one of claims 1 to 12 wherein at least about 10% of the surface

area of the polymer particles i\covered by surface-bound proteins.

A process as claimed in any one of\laims 1 to 12 wherein at least about 50% of the surface

area of the polymer particles is cover.

by surface-bound proteins.

A process as claimed in any one of claims \ to 15 wherein the process produces polymer

particles with an average diameter less than abput 200 nm.

A process as claimed in any one of claims 1 to 15 Wherein the process produces polymer

particles with an average diameter less than about 1

A process as claimed in any one of claims 1 to 15 wherei

particles with an average diameter less than about 110 nm,

e process produces polymer

A process as claimed in any one of claims 1 fo 18 wherein the pxdgess produces at least

about 20 particles per host cell.

A process as claimed in any one of claims 1 to 18 wherein the process prduces at least

about 40 particles per host cell.

A process as claimed in any one of claims 1 to 18 wherein the process produces

about 60 particles per host cell.
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A process as claimed in any one of claims 1 to 21 wherein the process produces at least

about 20 particles per host cell with an average diameter less than about 110 nm.

binding aoupling reagent to the fusion partner and binding a substance to the coupling

reagent, or
binding a substankg to the fusion pariner, or

chemically modifyingXhe polymer synthase or the particle forming protein to form at least
one binding domain by c\ptacting the polymer synthase or the protein with a coupling

Teagent,
or a combination thereof.

A process as claimed in any one of cims 1 to 22, wherein the fusion partner comprises a

binding domain, the process further comdrising

binding a coupling reagent to the binding dodgain, or

binding a coupling reagent to the binding domai\and binding a substance to the coupling

reagent, or
biﬁding a substance to the binding domain,
or a combination thereof.

A process as claimed in any one of claims 1 to 24 further compris¥g adding at least one
polypeptide or at least one substance or a combination thereof while Yultivating the host
cells so that the at least one polypeptide or at least one substance binds ¥ or is incorporated

into the polymer particles.

A process as claimed in any one of claims 1 to 24 further comprising contacting\the polymer
particles with adding at least one polypeptide or at least one substance or a combi

thereof that binds to or is adsorbed into the polymer particles.
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A process as claimed in claim 25 or 26 wherein the substance is a lipophilic substance that is

incorporated into or adsorbed into the polymer particles.

process as claimed in claim 25 or 26 wherein the substance is one or more skin care
agdts selected from sunscreen agents, particulate materials, conditioning agents, thickening
agentd, water-soluble vitamins, water-dispersible vitamins, oil-dispersible vitamios,

g elastomers comprising dimethicone copolyol crosspolymers, non-emulsifying
elastomers dqmprising dimethicone/vinyl dimethicone crosspolymers, oil-scluble skin care
actives compriNng oil-soluble terpene alcohols, phytosterols, anti-acne actives, beta-
hydroxy acids, vidymin Bs compounds, retinoids, anti-oxidants/radical scavengers, chelators,
flavonoids, anti-infl

antiperspirants, and fraggances, or a combination thereof,

atory agents, anti-cellulite agents, topical anesthetics,

A process as claimed in claid 25 or 26 wherein the substance is one or more cleaning agents

selected from

a) enzymes including cellulasedy peroxidases, proteases, glucoamylases, amylases,

lipases, cutinases, pectinases, réuctases, oxidases, phenoloxidases, lipoxygenases,
ligninases, pullulanases, tannases, Wentosanases, malanases, B-glucanases, and

arabinosidases, or

b) anti-redeposition agents including methyldgllulose, carboxymethylcellulose,
hydroxyethylcellulose, polyactylate polymer\copolymers of maleic anhydride and
acrylic acid, copolymers of maleic anhydride an¥ ethylene, copolymers of maleic
anhydride and methylvinyl ether, copolymers of meic anhydride, and methacrylic

acid, or

c) a combination thereof.

from a protein, a protein fragment, a binding domain, a target-binding domain, a bigding
protein, a binding protein fragment, an antibody, an antibody fragment, an antibody INavy
chain, an antibody light chain, a single chain antibody, a single-domain antibody, a Fab

" ‘tagment, an Fc antibody fragment, an Fv antibody fragment, a F(ab’)2 antibody
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fragment, a Fab® antibody fragment, a single-chain Fv (scFv) antibody fragment, an
antibody binding domain, an antigen, an antigenic determinant, an epitope, a apten, an
immunogen, an immunogen fragment, biofin, a biotin derivative, an avidin, a streptavidin, a
sustrate, an enzyme, an abzyme, a co-factor, a receptor, a receptor fragment, a receptor
subuljt, a receptor subunit fragment, a ligand, an inhibitor, a hormone, a lectin, a
polyhisidine, a coupling domain, 2a DNA binding domain, a FLAG epitope, a cysteine
residue, a Nprary peptide, a reporter peptide, and an affinity purification peptide, or a

combination tRereof,
A process as clainkd in any one of claims 1 to 30 wherein the fIJ.SiOII partner comprises
a) an antigen, an axtigenic determinant, an epifope, or an immunogen, or

b) an antibody or an anXbody fragment, or

c) an antibody binding dormX

A, process as claimed in any one of eNims 1 to 30 wherein the fusion partner comprises an

antibody binding domain.

A composition comprising a plurality of pol¥Xuer particles having an average diameter of

less than about 200 nm, the polymer particles ¢
at least one polymer synthase, or

at least one fusion polypeptide comprising a polymer syXhase and at least one fusion
partner, and

optionally,
(1)  atleast one additional particle forming protein, or
(2)  atleast one additional fusion polypeptide comprising

()  apolymer a polymer particle binding domain, a polypeptide tha comprises a
polymer particle binding domain or a particle forning protein that\omprises

a polymer particle binding domain, and

(b)  atleast one fusion partuer, or
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A composition comprising a plurality of polymer particles having an average diameter of
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at least one of (1) and at least one of 2).

s than about 150 nm, the polymer particles comprising

one polymer synthase, or

at least onX fusion polypeptide comprising a polymer synthase and at least one fusion

partner, and
optionally,
(1)  atleast one addtional particle forming protein, or
(2)  atleast one additiong! fusion polypeptide comprising
{a)  apolymer a polysper particle binding domain, a polypeptide that comprises a
a polymer particle bin¥jng domain, and
(b)  atleast one fusion partoer,
(35 at least one of (1) and at least one of

A composition comprising a plurality of polymer p

polymer particle bizding domain or a particle forming protein that comprises

less than about 110 nm, the polymer particles compriskg

at least one polymer synthase, or -

at least one fusion polypeptide comprising a polymer synthase

partaer, and

optionally,

1
@

at least one additional particle forming protein, or

at least one additional fusion polypeptide comprising

icles having an average diameter of

d at least one fusion
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{a)  apolymer a polymer particle binding domain, a polypeptide that comprises a
polymer particle binding domain or a particle forming protein that comprises

a polyrer particle binding domain, and
at least one fusion partner, or
one of (1) and at least one of (2).

A composition as\Jaimed in any one of claims 34 to 36 wherein at least shout 1% of the
sirface area of the pO{ymer particles is covered by surface-bound proteins. ’

in any one of claims 34 to 36 wherein at least about 10% of the
icles is covered by surface-bound proteins.

A composition as elaime
surface aréa of the polymer

A composition as claimed in any\gne of cla{ms 341036 wﬁerein at least about 3G% of the

surface area of the polymer particleiNs covered by surface-bound proteins.

A composition as claimed in any onc of Naims 34 to 39 wherein the composition further
comprises at least one substance bound 1o oNncorporated into the polymer particles ora

combination thereof.

A composition as claimed claim 40 wherein the subytance is 2 lipophilic substance.

A composition as claimed in claim 40 wherein the subst\gee is one ot more skin care agents

selected from sunscreen agents, particulate materials, condioning agents, thickening

hydroxy acids, vitamin B, compbunds, retinoids, anti-oxidants/radical sea\engers, chelators,
flavonoids, anfi-inflarnmatory agents, anti-cellulite agents, fopical anesthetic
antiperspirants, and fragrances, or a combination thereof,

A composition as claimed in claim 40 wherein the substance is onc or more cleanin
selected from

a} enzymes including celfulases, peroxidaécs. proieases, glucoamylases, amylases,
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ligninases, pullulanases, tannases, pentosanases, malanases, -glucanases, and

arabinosidases, or

anti-redeposition agents including methylcellulose, carboxymethylcellulose,
hydroxyethylcellulose, polyacrylate polymers, copolymers of maleic anhydride and
crylic acid, copolymers of maleic anhydride and ethylene, copolymers of maleic
dride and methylvinyl ether, copolymers of maleje anhydride, and methacrylic

acid, \§r
c) a combinjon thereof.

A composition as claiyed in claim 40 wherein the substance is a coloured or fluorescent

molecule, a radioisotopeNpne or more metal ions, or a combination thereof,

A composition as claimed in Ay one of claims 34 to 44 wherein the fusion partner is
selected from a protein, a proteil\fragment, a binding domain, a target-binding domain, a
binding protein, a binding protein idgment, an antibody, an antibody fragment, an antibody
heavy chain, an antibody light chain, dgingle chain antibody, a single-domain antibody, a
Fab antibody fragment, an Fc antibody ent, an Fv antibody fragment, a F(ab’)2
antibedy fragment, a Fab’ antibody fragmen, a single-chain Fv (scFv) antibody fragment,
an antibody binding domain, an antigen, an antgenic determinant, an epitope, a hapten, an
immunogen, an immunogen fragment, biotin, a bigtin derivative, an avidin, a streptavidin, a
substrate, an enzyme, an abzyme, a co-factor, a recefXor, a receptor fragment, a receptor
subunit, a receptor subunit fragment, a ligand, an inhibiNr, a hormone, a lectin, a
polyhistidine, a coupling domain, a DNA binding domain, g FLAG epitope, a cysteine
residue, a library peptide, a reporter peptide, and an affinity piification peptide, ora

combination thereof.
A composition as claimed in any one of claims 34 to 44 wherein the Nsion partner is
a5 an antigen, an antigenic determinant, an epitope, or an immunoge\or

b) an antibody or antibody fragment, or

c) an antibody binding domain.
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A composition as claimed in any one of claims 34 to 44 wherein the fusion partner

comprises an anfibody binding domain.

omposition as claimed in any one of claims 34 to 47 wherein

a couplingXeagent is bound to the fusion partner and a substance is bound to the coupling

reagent, or
a substance is boukd to the fusion partner, or

the polymer synthase o the particle forming protein has been chemically modified with a

coupling reagent to form N least one binding domain, or
a combination thereof.

A composition as claimed in any oNg of claims 34 to 47 wherein the fusion partner

comprises a binding domain and
a coupling reagent is bound to the binding\Jomain, or

a coupling reagent is bound to the binding dorXgin and a substance is bound to the coupling

reagent, o
a substance is bound to the binding domain,
or a combination thereof,

A composition of polymer particles as claimed in any one of cI¥gns 34 to 49 produced

according to a process of any one of claims 1 to 33.
A polymer particle comprising:
at least one polypeptide comprising a polymer synthase; or

at least one fusion polypeptide comprising a polymer synthase and at least one
partner; and

optionally,
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at least one polypeptide comprising a particle forming protein, or
at least one additional fusion polypeptide comprising

(@  apolymer a polymer particle binding domain, a polypeptide that comprises a
polymer particle binding domain or a particle forming protein that comprises

a polymer particle binding domain, and
(b) '\ at least one fusion partner, or

a combinXjon thereof;

wherein at least about 1% of We surface area of the polymer particle is covered by polypeptide.

52.
A)

B)

C)

at least one polypeptide compriying a polymer synthase; or

at least one fusion polypeptide comMNising a polymer synthase and at least one fusion

© partner; and
optionally,
(1)  atleast ome polypeptide comprising a pa¥cle forming protein, or
2 at least one additional fusion polypeptide comprising
p
(8  apolymer a polymer particle binding domn, a polypeptide that comprises a
polymer particle binding domain or a particleXprming protein that comprises
a polymer particle binding domain, and
(b)  atleast one fusion partver, or
(3)  acombination thereof;

wherein at least about 10% of the surface area of the polymer particle is covered by pypeptide.

33

A)

A. polymer particle comprising:

at least one polypeptide comprising a polymer synthase; or
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at least one fusion polypeptide comprising a polymer synthase and at least one firsion

partner; and
C) tionally,

at least one polypeptide comprising a particle forming protein, or

@

at Nast one additional fusion polypeptide comprising

olymer a polymer particle binding domain, a polypeptide that comprises a
er patticle binding domain or a particle forming protein that comprises

er particle binding domain, and
(b)  at least ond\fusion partner, or

(3) a combination thereof;

wherein at least about 50% of the surface Xea of the polymer particle is covered by polypeptide.

54. A polymer particle as claimed in any ong of claims 51 to 53 wherein the polymer particle

further comprises at least one substance bdynd to or incorporated into the polymer particle,

or a combination thereof,

55. A polymer particle as claimed in claim 54 wheret\the substance is a protein or protein
fragment, a peptide, a polypeptide, an antibody or an\body fragment, an antibody binding
domain, an'anﬁgen, an antigenic determinant, an epitop, an immunogen or fragment
thereof, a metal ion, a metal ion-coated molecule, biotin, aNdin, streptavidin or derivatives
thereof, an inhibitor, a co-factor, a substrate, an enzyme, a coXactor, a receptor, receptor

subunit or fragment thereof, a ligand, an inhibitor, a monosacchajde, an oligosaccharide, a

polysaccharide, a glycoprotein, a lipid, a cell or fragment thereof, a\ell exfract, a virus, a

hormone, a serum protein, a milk protein, a macromolecule, a drug of Apuse, or a

combination thereof.

56. A polymer particle as claimed in claim 54 wherein the substance is one or moX skin care

agents, water-soluble vitamins, water-dispersible vitamins, oil-dispersible vitamins,
emulsifying elastomers comprising dimethicone copolyol crosspolymers, non-emulsi

+

ts comprising dimethicone/vinyl dimethicone crosspolymers, oil-soluble skin car
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actives comprising oil-soluble terpene alcohols, phytosterols, anti-acne actives, beta-~
hydroxy acids, vitamin B3 compounds, retinoids, anti-oxidants/radical scavengers, chelators,
avonoids, anti-inflammatory agents, anti-cellulite agents, topical anesthetics,

iperspirants and fragrances, or a combination thereof.

lipases, c{inases, pectinases, reductases, oxidases, phenoloxidases, lipoxygenases,
ligninases, pNlulanases, tannases, pentosanases, malanases, B-glucanases, and

arabinosidases,

b) anti-redeposition aghpts including methylcellulose, carboxymethyleellulose,
hydroxyethylcellulose,olyacrylate polymers, copolymers of malejc anhydride and

acrylic acid, copolymers & maleic anhydride and ethylene, copolymers of maleic

anhydride and methylvinyl e¥aer, copolymers of maleic anhydride, and methacrylic

acid, or
c) a combination thereof,

A polymer particle as claimed in claim 54 wherdip the substance is a coloured or fluorescent

molecule, a radioisotope, one or more metal ions, o\a combination thereof,

8 wherein the fusion partner is
selected from a protein, a protein fragment, a binding dom¥p, a target-binding domain, a
binding protein, a binding protein fragment, an antibody, an aNibody fragment, an antibody

heavy chain, an antibody light chain, a single chain antibody, a slggle-domain antibody, a

substrate, an enzyme, an abzyme, a co-factor, a receptor, a receptor fragment, aYeceptor
subunit, 2 receptor subunit fragment, a ligand, an inhibitor, 2 hormone, a lectin, a

polyhistidine, a coupling domain, 2 DNA. binding domain, a FLAG epitope, a cystein
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residue, a library peptide, a reporter peptide, and an affinity purification peptide, or a

combination thereof.

polymer particle as claimed in any one of claims 51 to 58 wherein the fusion pariner is:

a) an antigen, an antigenic determinant, an epitope, or an immunogen, or
b) tibody or antibody fragment, or
¢) ° ananiNody binding domain.

A polymer particlo\gs claimed in any one of claims 51 to 58 wherein the fusion partner

comprises an antibodWbinding domain.
A polymer particle as clailged in any one of claims 51 to 61 wherein
a coupling reagent is bound to We fusion partner, or

a coupling reagent is bound to the figion partner and a substance is bound to the coupling

reagent, or-
a substance is bound to the fusion partner,

the polymer synthase or the particle forming pro\gin has been chemically modified with a

coupling reagent to form at least one binding dom:
a combination thereof.

A polymer particle as elaimed in any one of claims 51 to 61 Wherein the fusion partner

comprises a binding domain and
a coupling reagent is bound o the binding domain, or

a coupling reagent is bound to the binding domain and a substance is boukd to the coupling

reagent, or
a substance is bound to the binding domain,

or a combination thereof,
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A polymer particle as claimed in any one of claims 51 to 63 produced according to a process

of any one of ciaims 1 to 33.

composition comprising polymer particle as claimed in any one of claims 51 1o 63

proXuced according to a process of any one of claims 1 to 33.

A diagn\gtic reagent comprising a composition of polymer particles as claimed in any one
of claims 3% to 50 or comprising one or more polymer particles as claimed in any one of

claims 51 to

A diagnostic kit copprising a composition of polymer particles as claimed in any one of
claims 34 to 50 or colgprising one or more polymer particles as claimed in any one of claims
51 to 64.

A diagnostic kit as claimed i\claim 67 wherein the polymer particles are immobilised on a
substrate comprising an ELISA \late, microarray slide or a chromatography mairix, or a

combination thereof.

A method of detecting and optionally isglating at least one target component in a sample, the

method comprising:

(@)  providing at least one polymer particle Nomprising at least one fusion polypeptide
covalently or non-covalently bound to the Wolymer particle, the fusion polypeptide

comprising

® a polymer particle binding domain, a polypeptide that comprises a polymer
particle binding domain or a particle forming\grotein that comprises a

polymer particle binding domain, and
(i)  atleast one domain that will bind a target componen

(b)  comtacting the polymer particle with a sample comprising a targeNgomponent such

that the binding domain binds the target component o form a compli,
{¢) detecting the complex, and

(d)  optionally separating the complex from the sample.
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A method as claimed in ¢leim 69 wherein detecting the complex comprises contacting the
lymer particle with a labetled molecule that will bind to the complex, to the at least one
fusign polypeptide or to the polymer particle, and detecting the labelled molecule,

A methd as claimed in claim 70 wherein the labelled molecule is a Jabelled antibody.
A method ad¢laimed in any one of claims 69 to 71 wherein the polymer particle comprises

a) 2 label bownd to or incorporated into the polymer particle, or

A method as claimed in claim 69 wherein the polymer particl
different fusion polypeptides on the polymer particle surface.

A method as claimed in any one of claitns 69 to 75 wherein the pol
cdmpﬂsés at least one compound bound to or incorporated inte the polyMNer particle, or a
combination thereof,

A method as claimed in claim 76 wherein the compound is a coloured flucrescelg moiecule,
& radioisotope, or one or more metal ions, or a combination thereof.

A method as claimed in any one of claims 69 to 77 wherein the binding domain is

al an antipen, an abtigenic determinant. an enitons or an immunogen. or
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b) an. antibody or antibody fragment, or
c) an antibody binding domain,

ethod as claimed in any one of claims 69 to 77 wherein the binding domain is Protein A

fragment, a metal ion\a metal ion-coated molecule, biotin, a biotin derivative, avidin,
streptavidin, an inhibitofy\a co-factor, a substrate, an enzyme, an abzyme, a receplor, a
receptor fragment, a receptdy subunit, a receptor subunit fragment, a ligand, a receptor
ligand, a receptor agonist, a re\gptor antagonist, a signalling molecule, a signalling protein, a
signalling protein fragment, a gr factor, a growth factor fragment, a transcription factor,
a transcription factor fragment, an idibitor, a cytokine, a chemokine, an inflammatory
mediator, a monosaccharide, an oligosagcharide, a polysaccharide, a glycoprotein, a lipid, a
cell, a cell-surface protein, a cell-surface Npid, a cell-surface carbohydrate, a cell-surface
glycoprotein, a cell extract, a virus, a virus cdgt protein, a hormone, a serum protein, a milk
protein, a macromolecule, a drug of abuse, a codpling reagent, a polyhistidine, a
pharmaceutically active agent, a biologically activd\agent, a label, a coupling reagent, a

library peptide, an expression construct, a nucleic acid\or a combination thersof.

A method as claimed in any one of claims 69 to 77 wherel\ the target component is selected
from Interleukin-3 (IL-3), Interleukin-4 (IL-4), Interleukin-5 YL-5), Interleukin-10 (IL-10),
Interieukin-7 (IL-7), Interleukin-1B (IL-1B), Interleukin-6 (IL-6 \Interleukin-12p70 (IL-
12p70}, Granulocyte Macrophage-Colony Stimulating Factor (G SE), cleaved PARP,
Bel-2, and active Caspase-3 protein levels, Interleukin-8 (IL.-8), basic Xibroblast Growth
Factor (bFGF), Angiogenin (ANG), Vascular Endothelial Growth Factor
Tumor Necrosis Factor (TNF), Interleukin-8 (CXCL8/IL-8), RANTES (C
Monolkine-induced by Interferon-y (CXCLS/MIG), Monocyte ChemoattractaniNrotein-1
(CCL2/MCP-1), or Interferon-y-induced Protein-10 (CXCL10/IP-10), or a mixtur§thereof.
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A method as claimed in any one of claims 69 to 81 wherein the at least one polymer particle
is immobilised on a substrate comprising an ELISA plate, microarray slide or a

hromatography matrix.

thod as claimed in any one of claims 69 to 81 wherein the at least one polymer particle

C.

A method of producing rd¢ombinant polypeptides, the method comprising culturing a
particle-producing host cell ¥at comprises an expression construct comprising a nucleic

acid sequence encoding a fusiol polypeptide, the fusion polypeptide comprising

(2) a polymer particle binding ain, a polypeptide that coraprises a polymer particle

binding domain or a particle foxuing protein that comprises a polymer particle

. binding domain, and

(b)  apolypeptide that forms inclusion bod¥s when expressed in a cellular expression

system,

whezein the culture conditions are suitable for expresNgn of the fusion polypeptide from the

expression construct and for formation of polymer partictgs.
A method of produeing recombinant polypeptides compxisin
(&)  providing at least one fusion polypeptide comprising

@ a polymer particle binding domain, a polypeptide that ¢
particle binding domain or a particle forming protein that
polymer particle binding domain, and

(i)  apolypeptide that forms inclusion bodies when expressed in a cel

expression systemn, and
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(b) - contacting the fusion polypeptide with a parficle-forming reaction mixture to form at
least one polymer particle,

86. A mdhod as claimed in claim 85 wherein the particle forming protein comprises a polymer
synth '

87.
88.
89.
90,

(@)

or

()  expressing a candidate polypepﬁde in a cell
examining the cell microscopically to determine Whether or not the expressed
polypeptide forms inclusion bodies.

91.  Amgthod as claimed in any one of claims 34 to 90 furthier compysi

(1}  scparating the polympr particles from the cells or the reaction\pixture to produce a
composition comprising polymer particles, and

(2)  optionally separating the fusion polypeptide from the polymer partio
(3}  optionally separating the polypeptiiie from the fusion polypeptide.

92. A method as claimed in any one of claims 84 to 93 wherein the recombinant polypep

does not require refolding.
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A method of identifying a target molecule that binds a receptor polypeptide, the method

icle binding domain or & parficle forming protein that comprises a

er particle binding domain, znd

b) contacting the at ‘[e one polymer particle with at least one target molecnle, and
c) identifying a target moledple that binds the receptor polypeptide,

A method of identifying a target moldgule that binds a receptor ligand, the method

comprisihg:

{2)  providing at least one polymeér particly comprising at least one fusion poly.pep.ﬁdc the
fusion polypeptide comprising ’

@) a polymer particle binding domain, 3 polypeptide that comprises a polymer

particle binding domain or a particle\forming protein that comprises a
polymer particle binding domain, and

(@) 2t least one receptor ligand,
(b)  contacting the at least one pol'ymcr particle with at least oneNgrget molecule, and

{¢)  identifying a target molecule that binds the receptor ligand.

A method of preducihg a mixed populetion of polymer particles comprising:

constructs wherein each cxp_ressidn construet comprises 3 nucleic seid ghguence
encoding a fusion polypeptide, the fusion polypeptide comprising
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(i) a polymer particle binding domain, a polypeptide that comprises a polymer
particle binding domain or a particle forming protein ‘that comprises a

polymer particle binding domair, and
" at least ane polypeptide of interest;

b) indd¢ing the host cell to produce polymer particles and express the expression

A method of identifying a ¥zget molecule that binds a library polypeptide comprising:

()  providing a mixed p-»op tion of polymer particles comprising a mixed population of
fusion polypeptides, the fdjon polypeptides comprising

i) a polymer particle bind¥g domain, a polypeptide that cbmprises a polymer
pasticle binding domain ¥ a particle forming protein that comptises a

polymer particle binding dom¥n, and

(i)  atleast one libravy polypeptide;

(b)  comacting the polymer particles with at least oNg target malecule;

(¢}  identifying a target molecule that binds a library po

A mothod as claimed in any one of claims 93 to 96 wherein the)yt least one polypeptide of.
interest, the at least one library polj'pepﬁde or the at least one receor ligand is selected
from a protein, a protein fragment, a binding domain, e target-bindind\domein, & binding
protein, a binding protein fragment, an antibody, an antibody fragment, 3 antibody heavy
chain, an antibody light chain, a single chain antibody, 2 single-domain ant¥oody, a Fab
antibody fragment, an Fe antibody fragment, an Fv antibody fragment, a F(ab™ antibody
fragment, a Fab” antibody fragment, a single-chain Fv (scFv) antibody fragment,
antibody binding doméin, an antigen, an antigenic determinant, an epitops, a hapten\in
immunogen, an immunogen fragment, biotin, a biotin ficrivativ_e, an avidin, a streptavi

substrate, an enzywme, an abzyme, a co-factor, a receptor, 8 receptor fagment, g receptor
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. subunlit, & receptoi subunit fragment, an jnhibitor, & coupling domain, or a comnbination

ereof.

polypepKde of interest, at least one library polypeptide, or a combination thereof,

{(b)  contacting ti composition with at least one target molecule, and

(e} identifying a targht molecule that binds the fusion partner.

A method as claimed in any dge of claims 93 to 98 wherein identifying the 'target molecule
coraprises contacting the polymd particle with a labelled molecule that will bind to the
target molecule, to the at Jeast one

jon polypeptide or to the polymer particle, and
detecting the labelled molecule. :

A method as claimed in any one of claims'{3 to 99 wherein the polymer particle is
immobilised on a substrate comprising an ELIGA plate, microarray slide or a

chromatography matrix.

A diagnostic reagent comprising a polymer particle al\defined in any one of claims 69 to

100,
A diagnostie kit 2 polymer particle as defined in any one of clgims 69 to 100.

A method as claimed in any one of claims 1 to 33 ora compositio as claimed in any one of

claims 34 io 50 wherein;

(8) 80 % of the particies in the compasition have a diameter of betweha about 16 om to

about 150 nm;

(b} 60 % of the particles in the composition have a diameter of between aboX, 10 nm to
about 100 amy;

ey 45 % of the particles in the Somposition have a diameter of between about 10

about 80 nim;
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40 % of the particles in the composition have a diameter of betwean about 16 nm to

about 60 nm;

(=)

25 % of the particles in the composition have 2 diameter of between about 10 pm to

out 50 nm; or

o 5%

the particles in the composition have a diameter of between about 10 m to
about 3 ’

104.  Ap expression constNet operably linked to a strong promoter, the expression construet

comprising:

(1)  atlewmst one nucleic Ayjd sequence encoding & polymer syntha‘se; or

(2 at least one nucleic acid Rquence encoding a fusion polypeptide that comprises a

polymer synthase and at leaX one fusion partner.

105. An expression construct operably linkedNp 2 strong promoter, the expréssion construct

comprising:
() atleast one nucleic acid sequence encod¥yg 2 polymer synthase; or

- (2)  atleast one nucleic acid sequence encoding Nsion polypeptide that comprises a

(3) st least one nuclejc acid sequence encading & particl\forming protein or at least one

thereof, wherein the additional fusion polypeptide compris

(8)  apolymer particle binding domain, a.polype;ptide that ¢
particle binding domain or a particle fonning protefn that
polymer particle binding domain, and

()  atleastonc fusion partuer,

306.  An expression construet operably linked 0a strong promoter, the expression constru
comprising:
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(1) atleast one nucleie acid sequence encoding a fusion polypeptide that comprises a

polymer synthase and at least one fusion partoer; and

(3)  atleast one nucleic acid sequence encoding an additional fusion polypeptide that
comprises at least one polypeptide and a binding domain that binds the fusion

partner of the fusion polypeptide.
A vectOg comprising an expression of construct of claim 104, 105 or 106,
A high copyNaumber vector comprising an expression of construct of claim 104, 105 or 106.

A host cell compXsing an expression construct or a vector as claimed in any one of claims

104 to 108,
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WHAT WE CLAIM IS

1. A method of detecting and optionally isolating at least one target component, the

method comprising:

(a) providing at least one polymer particle comprising at least one fusion
polypeptide, wherein the fusion polypeptide is produced in vivo in a host cell
from an expression construct operably linked to a strong promoter such that
at ieast 20% of the surface area of the polymer particles is covered by fusion
polypeptides, the fusion polypeptide being covalently or non-covalently bound
to the polymer particle, the fusion polypeptide comprising

(i)  polymer synthase that comprises a polymer particle binding domain, and
(ii) at least one fusion partner that will bind a target component,

(b} contacting the polymer particle with a composition comprising a target
component such that the fusion partner binds the target component to form a

complex,
(c) detecting and optionally, isolating the complex.

2. A method as claimed in claim 1 wherein the fusion partner that will bind a target

component is Protein A or a ZZ domain.

3. A method as claimed in claim 1 or 2 wherein the target component is selected from
a protein, a protein fragment, a peptide, a polypeptide, a polypeptide fragment, an
antibody, an antibody fragment, an antibody binding domain, an antigen, an
antigen fragment, an antigenic determinant, an epitope, a hapten, an immunogen,
an immunogen fragment, a metal, a metal-coated molecule, biotin, a biotin
derivative, avidin, streptavidin, an inhibitor, a co-factor, a substrate, an enzyme, an
abzyme, a receptor, a receptor fragment, a receptor subunit, a receptor subunit
fragment, a ligand, a receptor ligand, a receptor agonist, a receptor antagonist, a
sighalling molecule, a signalling protein, a signalling protein fragment, a growth
factor, a growth factor fragment, a transcription factor, a transcription factor
fragment, an inhibitor, a cytokine, a chemokine, an inflammatory mediator, a

monosaccharide, an oligosaccharide, a polysaccharide, a glycoprotein, a lipid, a cell,
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a cell surface protein, a cell-surface lipid, a cell-surface carbohydrate, a cell-surface
glycoprotein, a cell extract, a virus, a virus coat protein, a hormone, a serum
protein, a milk protein, a macromolecule, a drug of abuse, a coupling reagent, a
polyhistidine, a pharmaceutically active agent, a biologically active agent, a label, a
coupling reagent, a library peptide, an expression construct, a nucleic acid or a

combination thereof.

A method of claim 1, 2 or 3, wherein the at least one polymer particle is produced

by a process comprising:

providing a host cell comprising at least one expression construct operably linked to

a strong promoter, the expression construct comprising:
(1) at least one nucleic acid sequence encoding a polymer synthase; or

(2) at least one nucleic acid sequence encoding a fusion polypeptide that

comprises a polymer synthase and at |east one fusion partner;

cultivating the host cell under conditions suitable for expression of the expression

construct and for formation of polymer particles by the polymer synthase; and

separating the polymer particles from the cultivated host cells to produce a

composition comprising polymer particles.

A method as claimed in claim 4 wherein the host cell further comprises an
additional expression construct comprising at least one nucleic acid sequence

encoding an additional fusion polypeptide, the fusion polypeptide comprising

(a) a polymer particle binding domain, a polypeptide that comprises a polymer
particle binding domain or a particle forming protein that comprises a polymer

particle binding domain, and
(b) at least one fusion partner.

A method as claimed in any one of claims 1 to 5 wherein the strong promoter is a

viral promoter or a phage promoter, preferably a T7 phage promoter
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A method as claimed in any one of claims 4 to 7, wherein the process of producing
the at least one polymer particle further comprises adding at least one polypeptide
or at least one substance or a combination thereof while cultivating the host cells so
that the at least one polypeptide or at least one substance binds to or is
incorporated into the polymer particles or further comprising contacting the
polymer particles with adding at least one polypeptide or at least one substance or

a combination thereof that binds to or is adsorbed into the polymer particles.

A method as claimed in claim 7 wherein the substance is a lipophilic substance that
is incorporated into or adsorbed into the polymer particles; or a coloured or

fluorescent molecule, a radioisotope, one or more metals or a combination thereof.

A method of any one of claims 1 to 8 wherein the at least one polymer particle
comprises a composition comprising a plurality of polymer particles having an

average diameter of less than about 200 nm, or less than about 150 or 110 nrm.

A method as claimed in any one of claims 1 to 11 wherein at least about 30, 40 or
50% of the surface area of the polymer particles is covered by surface-bound

proteins.

A method as claimed in claim 9 wherein the composition further comprises at least
one substance bound to or incorporated into the polymer particles or a combination

thereof.

A method as claimed claim 11 wherein the substance is a lipophilic substance; or a
coloured or fluorescent molecule, a radioisotope, one or more metals, or a

combination thereof.

A method as claimed in any one of claims 1 to 12 wherein the fusion partner is
selected from a protein, a protein fragment, a binding domain, a target-binding
domain, a binding protein, a binding protein fragment, an antibody, an antibody
fragment, an antibody heavy chain, an antibody light chain, a single chain antibody,
a single-domain antibody, a Fab antibody fragment, an Fc antibody fragment, an Fv
antibody fragment, a F(ab’)2 antibody fragment, a Fab’ antibody fragment, a
single-chain Fv (scFv) antibody fragment, an antibody binding domain, an antigen,

an antigenic determinant, an epitope, a hapten, an immunogen, an immunogen




14.

15.

16,

151

fragment, biotin, a biotin derivative, an avidin, a streptavidin, a substrate, an
enzyme, an abzyme, a co-factor, a receptor, a receptor fragment, a receptor
subunit, a receptor subunit fragment, a ligand, an inhibitor, a hormone, a lectin, a
polyhistidine, a coupling domain, a DNA binding domain, a FLAG epitope, a cysteine
residue, a library peptide, a reporter peptide, and an affinity purification peptide, or

a combination thereof.
A method as claimed in any one of claims 1 to 13 wherein
{a) a coupling reagent is bound to the fusion partner, or

(b) a coupling reagent is bound to the fusion partner and a substance is bound to

the coupling reagent, or
(c) a substance is bound to the fusion partner, or

(d) the polymer synthase or the particle forming protein has been chemically

modified with a coupling reagent to form at least one binding domain, or
(e) a combination thereof.

A method as claimed in any one of claims 1 to 13 wherein the fusion partner

comprises a binding domain and
(a) a coupling reagent is bound to the binding domain, or

(b) a coupling reagent is bound to the binding domain and a substance is bound

to the coupling reagent, or
(¢) a substance is bound to the binding domain,
(d) or a cembination thereof.

A method as claimed in any one of claims 1 to 15 wherein detecting the complex
comprises contacting the polymer particle with a label that will bind to the complex,
to the at least one fusion polypeptide or to the polymer particle, and detecting the

label.
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A method as claimed in any one of claims 1 to 16 wherein the polymer particle
comprises
(a) a label bound to or incorporated into the polymer particle, or
(b) at least one additional fusion polypeptide comprising

(i} a polymer particle binding domain, a polypeptide that comprises a
polymer particle binding domain or a particle forming protein that

comprises a polymer particle binding domain, and
(ii) a fusion partner that will bind a labelled molecule, or
(c) at least one additional fusion polypeptide comprising a reporter protein, or
(d) any combination of any two or more thereof.

A method as claimed in any one of claims 1 to 17 wherein the polymer particle

comprises two or more different fusion polypeptides.

A method as claimed in any one of claims 1 to 18 wherein the polymer particle
further comprises at least one compound bound to or incorporated into the polymer
particle, or a combination thereof, wherein the compound is a coloured or
fluorescent molecule, a radioisotope, or one or more metals, or a combination

thereof,

A method as claimed in any one of claims 1 to 19 wherein the fusion partner that

will bind a target component further comprises

(a) an antigen, an antigenic determinant, an epitope or an immunogen, or
(b) an antibedy or antibody fragment, or

(c) an antibody binding domain.

A method as claimed in any one of claims 1 to 20, wherein detection of the complex

comprises cell sorting, preferably fluorescence-activated cell sorting.
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A method as claimed in any one of claims 1 to 21, wherein the fusion partner

further comprises an antibody binding domain, preferably Protein G or Protein L.

A method as claimed in any one of claims 1 to 22 for diagnosis of a disease or

condition,

A method of any one of claims 1 to 22 wherein the polymer is selected from poly-

betaamino acids, polylactates, polythicesters and polyesters.

A method of any one of claims 1 to 24 wherein the polymer synthase is a

poiyhydroxyalkanoate polymer synthase.




