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POLYMER PARTI CLES AND USES THERECF TECHNI CAL FI ELD The
present invention relates to polyner particles and
wais@s/0s11es eof . I n particular the present i nvenP@DNZ2006/000251
relates to functionalised polynmer particles, processes
of production and uses thereof. BACKGROUND OF THE
I NVENTI ON Many bacteri al sp?cies pr oduce
macr onol ecul es to store excess nutrients
intracel lul arl whi ch are known to play a roIe in the
storage ofP Q&Yﬁ\gﬁR %BWIQLE&WWE@ Bd or
restricted by the | ack of other nutrients. These
TERHVITEAL B pcl es are deposited as cytoplasmc
inclusions in the cell. The core of these pol yner
particles typically consists of polyhydroxyal kyl
The pressakipvention refates papelymer partighen andyidesoisread. Kamaticalsr the

preg{: Ent ol-ﬁg‘lglgfé@ Ei%ﬁlgﬁélaﬁ%,ﬁ e&r Ffrﬁéf ?Icgeg e}%‘?k&%ﬁﬁgﬁ ﬁ}{odﬁctlon and

wwbﬁemmﬂ dely investigated for their applications as
bi opl astics, in addition to their use as a matrix for
Eﬁgg ot her active agents in
BAne |%a , %gi%gﬁ%ﬁﬁygg' gﬁ% food industry
applications. A nunber of proteins are also known to
Mab bantdyend sigedieaipt diiupe tnheroplotesplenid ghord ereasbndrients intracellularly,

whiRar RS pled SEE1eRE i orrfE Statoh oubt R R D mmired or
restpie®d b§ ottt laopbBdtRet nubitgls. FIhesd podyiabd paae 1R Ay d8osited as

%rtlcles have been contenpl ated as suitable for
cYteRlasup HICfUsigs ihde éslélﬁl}eccomfﬁl@@e pPpiymer BITHgles tiplsancansists
( c

O B O e T SRE ALY The
parielpsara pieswmalifly easlged bof@mhoﬂénhsldfmmbranan xture. For

exanple, affinity separation technlques typically

' ugh
T YfiEs &L RS M L B AR B B Bl DRE O
bioplastick, inndditibn ti thyir ubg@radnstuis hfomthe aaqmpott ef drugs amhbthéxadiive

i S.coVv nt Ilnke based on the
seclfyif MFgHs} bhafwbg R on] T A GPRIOSpect 11 cal Iy to
a target conponent in the nobile phase whi | e unbound
A rmorbpqummsma raﬁ:daAaS]gﬁ)dvrl]ﬂU e ethbedded ghiin the phespablipid &tg:mbrane
e elyted and .t n|t matri x regenerate
suriog s RO ASEE IR g BN e Mot s HS BRoR U et it

phdspilipRbia & HaHBsd dohRnhpeadds SRR f@ﬁtﬁ@ﬂ@é@ﬁcﬁﬁnbﬁbd&‘@cl& have
cell sorter, centrifugation or filtration.

beep pppEplajedes suitable s trapspor mg hesapeutio @lgesatsmncttﬁn@dh@wh the

bloSP BRIV H Bhoh65AS REMES! 2S

Polymeric beads such as agarose beads are commonly used for the separation of target
components from a mixture. For example, affinity separation techniques typically
involve the passing of a mobile phase over or through a solid or gel stationary phase
consisting of beads to which an affinity ligand such as a protein or antibody is covalently
linked. Separation is based on the ability of the affinity ligand to bind specifically to a
target component in the mobile phase, while unbound components are washed out. The

target component can later be eluted and the affinity matrix regenerated for further use.
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cells or synthetic beads that possess a nunber of
pre-sel ected properties. Measurable properties include

W@ 2®e/03eé une, viscosity, light scatter PCT/NZ2006/000251
characteristics, content of DNA or RNA and surface
antigens. The use of different fluorescent markers
al l ows nul ti paraneter analy§es of a single particle to
be sinmul taneously conducted and nmeasured in a single,
smal | -vol ume sanpl e. Exanpl es of such particl e-based

Altenatiy oy tfolfavtipg eontaatividbabe mpbils plaseithe bemisopn basenarated using a
cdﬂﬁ@@r@&ﬁ 2GR0 Ak rom BD Bi osci ences that allow
e neous neasur enent of multiple anal ytes
(http://ww. bdbi osci ences. com phar m
Flowrayéamesrsodo e $5a topsbieayatp podisionltapsdopsik eharBtexjse pattisds such as

RSP PRAR R 5ol PP ECBh R BRBRLL Ogfst
propearviad @olully sie@wpludek, viscasity] lighe sttt &Jﬁaacemsﬁ@eemﬁm of DNA or
varlous analytes The captured anal yte can then be
RN&and; sprfecs 40fi8enst ect ed by the addition of fl uorescent
anti bodi es. Such bead arrays are particularly val uable

Thd tksetoTdifetr&f MasieScedf mdi@RagIBws M@yt Walyses of a single
i.mmunophenot ypi ng of abnormal cells, determ nation of

parti¢g tq %ﬁ %161115@1169}1%17 epushicted and megsyed igadingles smpkivalumegample.
Ex PSS sullf frkiclE! %&gtﬂo%‘cyg&qeﬁ’lh 'ilﬂhuh&gsﬁf};s Litiie BD g viombettic

transpl ant” patients arrays can al'so be use
beafl jagraywlavadatde ﬁpmgBlaﬁlmwcesmtaﬂownmazﬁarwessmcmmmof

muﬂgfle ar{ﬁfl gh D ; ANINge
ph;ﬁla@[@é W Tﬁesmb@ldeahatf@cdﬁsi@doﬂiﬁ*ffabnﬂieadi pﬁ}ﬁﬂdtﬁ)@l e:d:h%belled

W th d bi ot
with SR OIS Rl FOSRsEA Jouplod PSS Specific

for pﬁl%@'aﬁ@lyteg_eTH@Eébt&@m&%@ §aﬂ%ﬁ5§b@§o%€1@blﬁﬂd&&tém the
beads using fluorescent Tigand with | d-type receptor

addgorrqf floeesesnh antihodiept Such‘ fpadl eﬁam @p@p@ulaéssvwa:bﬂ\e in the
dla%{ysﬂ he ldks@%e | dlﬂ)wa%s]th% M%géﬂ&@@g%g !f Qﬁl{c)}{mglec%ﬁy rd%{é?tﬁfn%tlon

ener screeni
of th@rdmnlﬁﬂﬁfelrait cpiép)tpezdmdl difmriatingonbetvded gsafaremmm find viral
hftﬁ0| for.tﬂe sfugg tblologlcal systens, as well as
InIGeHORs, &8 FLHEIPIFELYASAS0f candi date” nol ecul es for drug
t herapy. For useful reviews of such nmethods see Ruiw
Bedd airagt cal als(om&):d aniibafd dare@tinginetho( OWZ) 20010489 dedtribes

the R e 8o Bt <F Comaeii R T Bl gith B igmety:

Syrlﬂ'il@i\é"behdb Wi céMidd with 8%kdi t6 'blrfﬂl hexa@gg%e—tﬁ\géé‘a%%lﬁsn dr with
Nol an, 2003; Doi and Yanagawa 2001) Phage

sroptRy ot HaBnyelon auib 8l Abxiivotive oyloned y EpAGtakertl
protefds® %rﬂa?}r &ﬁnﬂlé)&r %e'reeac‘ssembled on the beads using fluorescent ligand with

wild-type receptor or fluorescent receptor fusion polypeptides with unlabelled ligands to

determine affinity measurements of the complex.

The generation and screening of combinatorial peptide libraries provides a powerful tool
for the study of biological systems, as well as in the identification of candidate molecules
for drug therapy. For useful reviews of such methods see Ruiwu Liu et al (2003) and
Adda et al., (2002).
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by exploiting the capability of bacteriophage to

express and di splay peptides on their surface (Rhyner
w@2@v/03170¢ 2002). The many applications of phaB€T/NZ2006/000251

di spl ay can be broken down into three genera

cat egories depending on the nature of the peptide

bei ng di spl ayed. These are %isplay of (1) proteins or

protein fragnments; (2) antibody fragnents; and (3)

randaom e tjdes. . ge.display of proteins or protein
MG RS iR PRyl erics, SoRsAIEIy eBpEPGHlrs s Boloting
coﬁ?&ﬁﬁtcﬁ hittbrle§t 2B RER kﬂ@wﬁ’fn the %@ @?ﬂ% 3 e\t. Qe Qg%\ WoRbwiRY A

proteins, nucleic aci
Nodass Bofl3y Bloaensk Yanagpwal20Q) snal | chenlcal conpounds
(organic or inorganic) including conpounds that are

{ {
Phi?%?ig%ﬁe{sftec}ﬁlﬁ cg?(ﬁ)g/% géegifugép age %}I g;t? %115%&:1 Sagg g%ﬁgnuﬁ% 11?)ranes
by exiniting yheerapahitty of hmtenumhagqrmeaxpmsi andelstﬂayrIEpﬁﬂestShelr

s R b ol 0P oo P GeRP R hvepsonagn b broken

dows pec itabd yenkral edtéirie® Bpenliinh oftthe abitd 61 ihe @;@1{)‘{1&%‘%&%‘ ns,
receptors and proteins in si

es,
dls%@%%‘gd se pp diselagiod g ayotsins prpratsin ﬁe@nffmﬂe §2)cae‘aﬁb@dé/ fuagmepnts;
and (3) $4ddb %k M@ys, particularly to identify nove
pepti des tﬁat bind to target nol ecul es of interest.
Phage display of antibody or antibody fragnents
Phagshsnlay Al RE9iging oy pratsinfragiagninean bg geedtoddentifhcadaly tiadnd non-

cat?lgg Ex%’t:e\fﬂs drdhg nﬁ%l?eqeotfql%dt %ﬁgitdﬂfléf Ip?(ﬁél %gc]fgw acﬂia t(D?IA and

epl tope-of Inter
RNA)gGﬁﬂblﬂlyﬂratfsymlﬂebn smablehdmionl ¢dugroudds @eganic o:trlnorgamc)
nc B S5 S8 BB ARG B s
Thizaypehe phﬁgbadlﬁlﬂﬂy EHseBigudetM® Rehiif ik @les th cadBize phitiular
amount of gand bound and its biological activity may

reagtigns, tg;study ,’G,hﬁ‘elg@ﬁacggggetﬁlgﬁmpr@ﬁ%ﬁom@@q JirslANg; anflde explore
proRER ?rd@é}ﬂ h@hdins, éﬂ&&g’biﬂﬁﬁa&l%ewﬂ?ﬁqmgﬁﬂ anQ?ﬁ‘cﬁan%u

ano presenti ng pr ens W th stan I sa
antibgdienaeceptosnaridmotsins dusighaingrascaidy Phsge display efttandom

pe}ﬁ{a@sgcapl%%%ged 1%%51161‘11&%“@5 d %‘i’t?cg)gg]&gﬂ écLenﬁ :Igoﬁg W@Pgﬁﬁéﬂ ndd to

expenst ve.
uugmnmkmehsbﬁmen&kso been i nvestigated for the refol ding
reconbi nant ' protei ns expressed as inclusion bodies

Ph%’]#é%%a O B SRS B SR (P DG gl o fragments
such g BENSIdHGF Y @h & tuSed @ Sddngy Adibbiies tHehi td £7¢diepe of
| arge numbers of potentially useful proteins. Advances

intgréstnr ot ei N expr essi on systens have nade the production
of reconbi nant

However, immobilising ligands to synthetic beads either directly or indirectly typically
presents a number of problems. For instance, the biological activity of the ligand may be
impaired during immobilisation. Further, the amount of ligand bound and its biological
activity may vary within each bead population, between different bead populations and

between one bead array batch to another, presenting problems with standardisation.
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pol ypepti des possible in a variety of host cells. In

t he absence of specific folding or post-translational
wo@7o3Ted i on requi renents, E. co//-based ferne@r/az2mm000251

systens are often the expression host of choice. Wile

such fernentations produce good yields at a | aboratory

scal e however, the scale-up,to an industrial scale is

‘probl emati c. Reconbi nant protein productivity can be

proved by i) increasing the amount of reconbina
Duptooihe extersive m@qlucﬁoa pEpcpdures tegyiEsds beg-hepel 1 é‘ﬂ%&ﬂ% H%PF"UOH or

screenmrgeknp%endqgi) ngénsml une. However, high-Ievel

ion o Inant proteins in E. coli often
results in the formatlon of inactive protein

lonagghaga tledmagiapby marcrms bt absp heminvegiggter der tharafpldingpf
recwﬁ; n@% {J]ttslt%ré rerﬁgjrleqastﬁ(? s nf tulékgé bé&@p1nccgflﬁlglcé>lp¥es§18+ %%ﬁjefms

usron i €s consi st main
proteln of interest and can be isol ated fron1d|srupted
Thé eshpletion csfﬂnmemtmcrfouggamm plat end afiingl genoule§§q1lee<>1ng
p

t {
projs e 145 dhe ORGSR Lo gRes RUBRBP 8 Pan Ly Ao bl
AdVEIROf ﬁi‘f)teﬂll—érxﬁfdsﬁ@ﬁ befemsAdde taga telpyoductiel ofyeambioait es
often allow the accumul ati on of reconbi nant protein in

polyheptidps pyssiblsrin eyarethed Rosicgier | evel and provi de

i ncreased protection against proteolytic degradation

In ﬁlgqg F s%eﬁﬁ!: thbR g bPpoR-trahigddnl @bdiBesicaFedlizmehByE
ogi cal activrty, allow ng productjon of

colprbased fermentation sma}msmrh efier the exessiog hosk f cppige-EWhilg sich
R n
fewg{aﬂgxp&%g rg%ogé y g Ca?}a%@ﬂa{g}o\fv% ?&ﬁé Wo%e?éﬁ‘)%(‘sgzﬁe-fu Pk

[ ding w
indulb@ial scapiicpi@gleniaticor aci ds foll owed by dilution or
dialysis into optim sed refol di ng buffers. However,

|
R b B SRR o AR By Lo BPRE R Mnea e
redoRfbintsi HroteROptiresll hdtiy ﬁlh(ﬁaalsin)g theceom@mp efiel veask per unit of
| ar ge- scal e_producti on. Furt her W (ﬂ’ﬂ g% ﬁ Cresults
volymes (Hayegh BN Y] EPTEsei O FROBL I RREL PO 1 s O O
in BRHH AR Qf fush Rl ﬂ?@tefne gt 8% AendhMiortRsilidsthadomprise partially

active confirmations during in vitro refolding.
folad intdrsiedigtes kasharitkdncporigetly %@bﬁ‘@@ﬁmmﬁﬁﬂbt eins in a

sol ubl e and active formin vivo is the focus of nuch

In«jsl{y gr? {)(Bcﬁ%tdoﬁﬁst ﬂlélnlgr%f S Qﬂeﬁlcd;f 11‘i’ttere5tha‘?1d REEBERblated from

roved pol ymer peptides and
dlsn‘&pthdnhmst oéllstHymentrlrﬁLmtlon Aocaadinglyadaspite eaingiimactive thrpypdction

ot greoppibaf Betiie F vt 1) o REREReEAG SR AAEE L
pu@i&‘i@ékﬁdﬁg ARBNLRY, ifdusiét Bdilidsofigh dhow lthe awgmuiﬁtlcﬁxwrmoenbmant
prgtre]myln the cytoplasm to a much higher level and provide increased protection against
proteolytic degradation compared to soluble forms. Inclusion bodies also have no
biological activity, allowing production of proteins which may otherwise be toxic to the

E. coli host.

Recovery of biologically active products from inclusion bodies typically involves
unfolding with chaotropic agents or acids, followed by dilution or dialysis into optimised

refolding buffers. However, while such recovery is possible at a laboratory scale, the
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SUMVARY OF THE | NVENTI ON One aspect of the present
invention relates to a process for produci ng pol yner
w@arwiogi’es, the process conprising: A providi POI/AZsn00251
cell conmprising at | east one expression construct
operably linked to a strong pronoter, the expression
construct conprising: (1) at; | east one nucleic acid
sequence encodi ng a polymer synthase; or (2) at |east
one nuc| ei ¢ aci d,. sequence encodi hg. a_ fusion- )
reasy Yy ﬁg Et@f cofl gt Wi‘@é"é’“&lnﬁ]&ﬁ‘y%@dlgilﬁt%%%lyé% exensive
for 1@%@%03@@&0&&@5&&0 FRAhiRRRe, nBhy OUbsh4A ¢rrb9u&l:1&112%§¥np}é§' |
under conditions suitable fof expression of the
pokyRentisles iop Hoso pstiainian casteing tsidues, danpiorasidy adept getive

coBREAIEL SR 407 BBLIIRG SUPKISE eSO Sl AR P

a sbloblerand actevedonn irpwse tsitherfocanimhsdhrigveptigatioar parti cl es.
Anot her aspect of the present invention relates to a

.Pr ss f.or produci ng. pol ymer, particle t he process
It PR o e RSBt ByrHicRdo oWk Popim P Bt Repligesand
mekleads bf (s uSX@ 16 $B1cast pedNEd the plibiRpeitaklisefillichkied to a

strong pronoter, t he expr essi on construct

ri sjng: t least one nucleic acid sequence
FofiRnent 24 perepihses E5Re RS Toenigon Wi beceRe dhigrian from the
endUityl @b iplioh W@ 2RRR b9 RIS BLanipIE bRlyon pol ypepti de

that conprises a polyner Synthase and at | east one
usion partner: and és at | east one nucleic acid

S %M%%Q%FHEMWQTQ icle formng protein or at

| east one nucl eic acid sequence encodi ng an additiona

Onk USde@MofRd MR irfdentRin Blafel Pk ?ﬁ%éﬁ Torl 16028l p&@ﬁéﬁiaﬂicles,
the additional fusion pol ypeptide conprises (a) a
theypsessonbaisifigel e bi ndi ng domain, a protein that
conprises a polyner particle binding domain or a
par .
A0PSY PR 1500 R0 ot M el STl e
dont® astong prameters thersapfeatioroepnplamdat nempasing:he f usi on
pol ypeptide; B) cultivating the host cell under

conttr ok eRb FaRFir Riq FARLER ShaRue SRR RS OF

t he pol yner synthase; and
2) at least one nucleic acid sequence encoding a fusion polypeptide that

comprises a polymer synthase and at least one fusion partner;

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

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

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

composttion comprising polymer particles.

Another aspect of the present invention relates to a process for producing polymer

particles, the process comprising:

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

to a strong promoter, the expression construct comprising:
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C) separating the polynmer particles fromthe

cultivated cells to produce a conposition conprising
w@oloyosroparti cl es. Anot her aspect of the preskeI/NZ2006/000251

invention relates to a process for produci ng pol yner

particles, the process conprising: A providing a host

cell conprising at least o expressi on construct

operably linked to a strong pronoter, the expression

construct conprising: (1) at |east, one nucleic acid

seddénc &t lsastaue MYclsicseidysratenes FRCAAEE 2 palyney pynihask st

one nucl eic acid sequence encodi ng a fusion

pol (ppeptd %sttdﬁ@hu@rermerd%@@mac@arcmﬁg aFNRENFAGp e At

| east one fusion partner; and | east” ohe nuclelc

aci d seqaqméleesam%mﬁgsyaﬂ?a@mmar pdlong fpsjogrpartner; and

pol ypeptide that conprises a polyner particle binding

do n, [ :

pi ! ny DR B RO S Sre B e fHRIoL R fttein o

| east oreasf o mmlepaaccuquperwn dnc(odli)ngaatn dddaiwnaldngompalypdptide

aci d sequence di,n further f

that conpf |C§1§1§ g rfrig‘f@ﬁﬂl’&’éﬂ%ﬁﬁ aghl ég fﬁs quigﬁgﬁ’eﬁgﬁ?r at

bi nds t h@enipdséson partner of the fusron pol ypepti de or

t he additional fusion polypeptide B) cultivating the
host cel | under condit ] for expression of
the. expr@ssi GrPobRE el Bt Bimricy aterh et it
particles by ﬂo%e@?hﬂmﬁ%ﬂﬁ%ﬁ@ﬁeﬁn oﬁﬁgaﬁlemﬁg%fo%n and
t he pol yner partlc es fromthe cultivated cells

produce a corfhleasions ISEBHSFNS: Ay pol yner particles. In
one enbodi ment the host cell further conprises an

addi tiong| expl&sin®PolyRERIE Hd a GRNRY BhDh @bt ﬂlﬁ&s‘the fusion
one nuclelc acid sequence encodi ng an additional

fusi on pol ypeptthaef thdusioopplypeptidea pol ymer particle
blndlng domain, a protein that conprises a polyner

B) P g;,tu'ltf\Ja %%Hé%&gce QlHHér'?:oncﬁﬂol% sﬁﬁﬁﬁlé ?Ar%xf) %M& the g&p‘f'&ﬁ@lon

one fusion partner. In one e
h ostonstaict arfidufot ﬁﬁma‘uoxn@irp(ﬁﬁseraxartmthd iby itlsnedlyesipayeshssep and
construct conprising at |east one nucleic acid

C) 3 el ﬁ&&ﬁ%s arHé’lr{ § 8ﬁt’@a‘i‘e% c%hs?{ gﬁrﬁduce% one

er corrpr Se

adchotnpomabneo«ppmmgprrlymmrtm]mt conprising at | east
one nucl eic acid sequence encoding a further fusion

PR e b VB BE R i S ™
partixdésy e phoddss comprising:

A) 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 least one fusion partner; and

(3)  atleast one nucleic acid sequence encoding an additional fusion

polypeptide that comprises a polymer particle binding domain, a protein
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Anot her aspect of the present invention relates to a

process for producing polyner particles, the process
w@ompissdeg: A) providing a cell conprising atPCENZ2006/000251

one expression construct operably linked to a strong

pronoter, the expression construct conprising: (1) at

| east one nucleic acid sequgnce encodi ng a pol yner

synt hase, the polynmer synthase conprising a polyner

particle _binding domain; or(2) at |east one nucleic

aci d seqiheheanEReHHPHymEr paydsle AindBIRyAerIsin ere pagtirde forming

fusion pﬁk%ﬂﬁg&agﬁmgﬁﬂﬁéhﬁkmqmﬂnQP&ymef synt hase and

at | east” one fusion partner, 'the polymer synthase

conprising a polymer particle binding domain; and (3)

opt {Onal fbleashong rugleic e saquerceiegcadiieh Bthersiisien polypeptide

encodi ng fLd ] j t: .

compri seurbodifsks £RBlperta} B PRAERLIAR bt ¥inds e awign

t hat conparisesf the ficionmilyreatidd @ltke didittbinabfudionablypestida;

particle formng protein, and at | east one fusion

par LB cul tivating the. cell. r conditiops .
B0 PR B hed s ClioBFocioRE B RdEE o GRREsh oG cppression

and cémtruftabd st fofndion PG bylBk: patitleChemhe Pylyhdee sadhate®nd

synt hase, wherein the polynmer synthase remains

associated wth the particle it for d wherein any
Ot us F%Pﬁr%ag oo Pfsles foTHbR QU INaER plsde PbEs 2 o

and cémhpSaRarahipising PelyRR} paEieparticles fromthe

cultivated cell's to produce a conposition conprising

ol r.particles. In one enhodi nent, the expression
In R dphaginpent ghe foseoel fyRhet SpypPHERTHE Addidenad XPIRSSIINGRIEBISY
compPHBRY ateHIPSHe Mﬁ&ﬁﬁci@%ﬁ?&dc@ 88 RideBn M8 ioRA1 04 fh ?gl?/%epgde

replication In one enbodiment the strong pronote
thap peraprisss a polyeer partiele hinding donwin reroteinthal semprites dipotymier

) iy . nbedi
D L ey

the host cell conprises two or nore different
In engrnatwdinent teriest wltfsrthdraompash as ndditenad exprédsemanotstruct
usi.on .pol ypeptide. In one enbodi nent the.host cel]l
cofp i ey ARG ER: acld Ot F B Q R aS fa3fe ten.
constructs that each encode a different fusion
In gresf epptedirehe thel hosiored! fertizo domprites ah allditisial almedsiohonsiruct
corhgr?siggue{tfle?a%te onaern%%le%f acHhI seeq e%lc rerr?crodﬁxagratfjulgtl‘xg‘sﬁléign polypeptide that
comprises a polypeptide and a binding domain that binds the fusion partner of the fusion

polypeptide.

Another aspect of the present invention relates to a process for producing polymer

particles, the process comprising:

A) providing a 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, the

polymer synthase comprising a polymer particle binding domain; or



10

15

20

25

covered by surface-bound proteins.|In one enbodi ment at

| east about 10% of the surface area of the polyner
w@arwiogi’es i s covered by surface-bound protei NBCT/NA206/600251

enbodi nent at | east about 50% of the surface area of

the polyner particles is covered by surface-bound

proteins. In one enbodi nent ,t he process produces

pol ymer particles with an average dianeter |ess than

about 200 nm | n one enbodi ment the process produces

pol yfer BHERSt ENeBUNFE Acld fegrgRiesHe iR SFHBIION Hobiweptideathe

about 15 | .
pol yrer e i P (IR o sPhARE ) BLRAYERS fusion
about 11@antner, thepapeeesyndusaemprising ayobpespapictabiodiag
at Ieastdsggutm%p particles per host cell. In one
enbodi ment the process produces at |east about 40
particles per host cell. In one enbodi nent the process
pr od3ic es optionabipsit leakicue nGllepatidiseqreacpatcoting tin aéditional n
one enbodi ment the.process further conprjses addi ng at
| east on&"|H) g?&;@ﬁ?ﬁl%etggtrcog}pﬂpﬁgg{oligﬁg Pt 'ﬁﬂ%@g gpmain, a
conbi nat payeih BRE 86thpridal h Bolghet paratib BedREINRSE 0Cebdificle
so that the at |east one pol ypeptide or at |east one
subst anc®ringRIoted, apd atdegshersyfpsipmpatberint o t he pol ymer
particles. In one enbodi nent the process further

B)C OMMR{iki$ £ oGROALHdRHcJdRioRS L%iﬁﬁfe fG@é)Jgké”sLin? oMb '%x@r%ssion
| east one pol ypeptide or at [east one substance or a
conbpisttetand fordpandtiontd polymedgartidenby the palyswr bedhasat wherein

t he ' Qne. e di ment, the substance
o SR ol Rl PRk G BRns Ao diEq SRR e il i GG
ads embxion pblypeitilepoésgnibindsar jol wh& particie; ane enmbodi ment
the substance is one or nore skin care agents sel ected

O)contFDRE G G o doeh s et el ApBituest upi o

Vi t ashpssitioiedo@ipriding pelysich bativies.am ns, oi | - di spersible
vitam ns, enul sifying el astonmersconprising di nmethicone
copol.yal craosspol yners, non-enul sifying el astonmers .

In g agnodipigt @?%%P_Fﬁys%% ETRPITHSHS @i gt Ppyfwmber vector. A high

cofy QB hiRBESuectOl borfisdbh Rlfkd HriGRLLrePRELES
conprising oil-soluble terpene al cohol's, phytosterols,
anti-acne actives, beta-hydroxy acids, vitamn B3

n gaent fheyStioag gromolertis a ¥kl PaPmaler o Rhage promoter.
scavengers, chelators, flavonoids, antiinflammatory

In G@MBDIinddH: theGRbhbiet [s& RABNSBmotePPI cal anestheti cs,
anti perspirants, and

1

In one embodiment the promoter is a T7 phage promoter.

In one embodiment the host cell comprises two or more different expression constructs

that each encode a different fusion polypeptide.

In one embodiment the host cell comprises three or more different expression constructs

that each encode a different fusion polypeptide.

In one embodiment at least about 1% of the surface area of the polymer particles is

covered by surface-bound proteins.
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fragrances, or a conbination thereof. In one

enbodi nent the substance is one or nore cleaning
wag@nns7sel ected froma) enzynes includi ng cel PCi/AagE®E/000251

per oxi dases, proteases, glucoanyl ases, anyl ases,

| i pases, cutinases, pectinases, reductases, oxidases,

phenol oxi dases, |i poxygenasgs, |igni nases,

puIIuIanases t annases, pentosanases, nal anases,
%ycgnases and arab|n03|dases

In %lmq Hasb & leash abeity d fitecof Th?ciutfa?er@e%%ﬁtiﬂ? pelgmeypasteles is
co&?éd%%&é“b{éﬁﬁ'ﬂr&kﬁﬁ hydroxyet hyl cel | ul ose,
pol yacryl ate pol'ymers, copol yners of nal eic anhydride

and acrylic acid, copolynmers of maleic anhydride and
In erieraphodanens siletsy Aeaut 58¥ ofdliecutfacaisaief the pelpier particles is
covBRld pol yners of nal ei c anhydri de, and
netn§k¥£ %%ngﬁg%m%@gc) a conbi nation thereof. In one
enbodi nent the fusion partner is an enzyne sel ected
In énembodindnit gte proveps prodwgs pallynat pestces with ox bdkaggesiiameter less
. gl ucoanyl ases, anyl ases, |i pases,
ﬂwg ﬂﬁgéggﬁlpectinases, reduct ases, oxi dases,
phenol oxi dases, |i poxygenases, |igninases,
In qmel dmbodinase the framesamedyceppoly msapatess withhanasa®, diameter less
h ﬁ ﬁg ases, arabinosi dases, racemases, hydrol ases,
388 vg @ Bfases, pol ynerases, di oxygenases,
nonoxgenases, |yases, synthetases, epinerases,
In W@fﬂmﬁin&?@e&e pro@Bsprod@se polymtefeaclyd wilean atfage diameter less
ynt ha In one enbodi nent the substance is a
ﬂmea ﬂi@n%H fl uorescent nol ecul e, a radioi sotope, one
or nore netal ions or a conbination thereof. In one

In @idkamotRitnt tHaGrédésd SOIRAS kNest Asous 80 s:%aes f)ér%btacell
protein, a protein fragnent, a binding donain,

I G5 AT A HCoBhPrRSHCP et b Patepe %r%'g?%'qﬂ

antlbody heavy chain, an antibody light chain, a

In GieRgIbBdERRL ﬂleq;mdebmmuoas it @60@96@%)2{&1&% Hod: dep. VHH
for exanple), a Fab anti body fragnmen c anti body

fra Fv antj body fragnment, a F(ab')2 anti body
In Canég’:@a@m&gﬁwce%@ﬂb%wmp%@@éﬁm apleast qgf olypeptide pat

leas(,(t %ﬁg gﬁbsﬁﬂéé HOL6nfviRRHTR MereoR WAL LB WO B R Bel LYTRAR the at

domai n for exanple), an antigen, an antigenic
kﬂﬂé@@?%Wﬁ%ﬁﬁeOaﬁlgpt@mp@mﬁawhapMQM)maﬁumnnwnﬂgkmno@m

Q, fragment, biotin, a biotin derivative, an
1%953%
POV 1 n, a ‘streptavidin, a substrate, an enzyme, an

abzyme, a cofactor, a receptor, a receptor fragnent, a
In ane cepodimentitha rpirctC,essafurtherepmprises whotactingfthapotemiks paticles with at

least one polypeptide or at least one substance or a combination thereof that binds to or is

adsorbed into the polymer particles.

In one embodiment the substance is a lipophilic substance that is incorporated into or

adsorbed into the polymer particles.

In one embodiment the substance is one or more skin care agents selected from sunscreen
agents, particulate materials, conditioning agents, thickening agents, water-soluble

vitamins, water-dispersible vitamins, oil-dispersible vitamins, emulsifying elastomers
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l'igand, an inhibitor, a hornone, a lectin, a

pol yhi stidine, a coupling domain, a DNA bi ndi ng
walorvaios;70@ FLAG epit ope, a cysteine residue, aPCT/NZ200§/000251

peptide, a reporter peptide, and an affinity

purification peptide, or a conbination thereof. In one

enbodi nent the fusion part ngy conprises a) an antigen,

an anti genic determ nant, an epitope, or an inmmunogen,

h) an anti body or an antlbody fragnment, or c) an
Coaﬁln%@%%fvlmeﬁ@pwwwqulm@ﬁ@ sifng elﬁ:ﬁ@mﬁrg §pwprising
|

O Y o O oS R v g ing
Ollﬁahlblqu@anodcom phydedtérols dnti-azne asteresdetadhyainetyeacidsedtmin

u enbodi ment th

B AP B i Ao B R AR B8 G oot ont-
mftahﬁne&m:yu agentgaintinellulito hgdats, ipitd] A@stheliRUtipeBpHAAEY AR

to the fusiqgn partner and bi ndi ng a substance to the

fragianeas; Mg 59 Bsteof. pinding a substance to the

fusion partner, ord chem cal 'y nodifying the pol yner
In Sy ¥risREm &t R @ibRafide i€ dr Mkt BGamh@h&inky s‘éﬁacfe@ At

| east one bi nding domain by contacting the polyner

synthase or the oteln with a coupli reagent, e. or
2 CBhbi nePYBIES (s BIasoel yIASes TS, RENEaseh ElPpAmseS
partner GAORLsSIEMsE, Qi rﬁgéeg%e‘é%ésn recfu@ﬁségr&ﬁ&?sgs
further conprising a. bi nding a coupling feagent to

t he bi ndphegoldaidases, lipgxygenassisnligninpses, palliphriasey, tappayent
totheb ndi.ng a tanetothe
coupl i ngbrgéasg ?So%%l}&a&ggggl Canasa sﬁ%%‘é%%sé %Y the

bi ndi ng domain, d. or a conblnatlon t hereof . Anot her
aspert oﬁnti'—twdemxs'ﬁis)eragerimMelmﬂingmnaﬂeylaalmhoseo a

it ' s' ng a ural
par b1 ol ek RRBIG IS ntSthitauBlosh hebBEhagpotymers,
about ZO&p@Mndrsi‘I@frﬂﬂbl‘xMﬁhyd@ﬂé bh&ha@SlicIMcopdlPReR)of Alaleic

| east one mer. synt hase, or
1hy8r1(¥e and ethylene copolymers of maleic anhydtide and methylvinyl

ether, copolymers of maleic anhydride, and methacrylic acid, or
c) a combination thereof.

In one embodiment the fusion partner is an enzyme selected from the list comprising
cellulases, peroxidases, proteases, glucoamylases, amylases, lipases, cutinases,
pectinases, reductases, oxidases, phenoloxidases, lipoxygenases, ligninases, pullulanases,
tannases, pentosanases, malanases, B-glucanases, arabinosidases, racemases, hydrolases,
dehydrogenases, polymerases, dioxygenases, monoxgenases, lyases, synthetases,

epimerases, hydroxylases, transferases, transacylases and synthases.

In one embodiment the substance is a coloured or fluorescent molecule, a radioisotope,

one or more metal ions or a combination thereof.

In one embodiment 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,
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B) at | east one fusion polypeptide conprising a

pol yner synthase and at | east one fusion partner, and
w@oogpsizonal |y, (1) at |east one additional paPCT/EZ2006/000251

form ng protein, or (2) at |east one additional fusion

pol ypepti de conprising a polyner particle binding

domain, a protein that conpyjses a polymer particle

binding domai n or a particle forning protein, and at

t, one fus artner, or (3) at |east gne of (1)

on g Lo B et B RRRgER, Sy bebidhin,

silgltV/éain AAbE S, atsﬁagletdbn%u?mg@y td VHH%FBEa c?ga Pab antibody
plurality of | ymer particles having v

fragmspipaFc @mtﬂméx Sagmen, qblimnnbs@y frngmm,ea H@bwemtlbody

) th SE;
frafily, 6 L6 GABRY) SddifbnCh serd AR EOREE UMD Al
an@bﬂdyl’cmdlwdmhms & Aanh domamlfexas:tamq)ms dnumitigen, pakilifRhic and
d?%?‘ t onal.| }1% I.east one additi onal partlgje

cfetp Ry b ehiohe 8 baief PR gels of GRmUBGE EreBSR Plebnoh
bid¥ial depiegiviedeh HOARS 4 StePthviim) alsybetiateD ! tnhR, B/ MR8, a co-
domain, a protein _that conprises a gol ymer par icle

faqiomniTeseptero AuSSSPOF fTasTpeli erepierchynit aeespier pubuait @aament a
ligh®RB8 LUOSh; f
lgan d g%r@l:ﬂgg)‘js ttésﬂg glgog@ &;ﬁﬁ Ag&%dé] g%dngéé 6 & ggﬁﬁ’ig%‘taﬁ’ea Q“p rese nt

biridingedomaim arfdlAdF epitape, acystinpassidicya libouppésidag @porter peptide,

particles .hayving_.an average
an%%g&%lt§¥uﬁé%£@%¥%ﬁgﬁ(gﬁéﬁPﬁTfﬁoﬂﬁ}‘gﬁe pol yner
particles conprising A) at |east one pol yner synthase,
In ome @)boglimére dlst fusine phrtrsir oomddey pept i de conpri sing a
polyner synt hase and at | east one fusion partner, and

tio aII 1) east one additional particle
f or Sfil)%ong %r ot Uéb?f(angpé%e?)‘c ‘g aBﬁBIL(%d?B( PIREUCELT: 8h
pol ypepti de conprising a polyner particl e binding
donb} n, & prtibbédy or evhatibadynfagnssms od pol yner particle
bi ndi ng

c) an antibody binding domain.
In one embodiment the fusion partner comprises an antibody binding domain.

In one embodiment the process produces at least about 20 particles per host cell with an

average diameter less than about 110 nm.
In one embodiment the process further comprises:
a. binding a coupling reagent to the fusion partner, or

b. binding a coupling reagent to the fusion partner and binding a substance to the

coupling reagent, or

c. binding a substance to the fusion partner, or
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domain or a particle formng protein, and at |east one
fusion partner, or (3) at |east one of (1) and at
wo e@s3one of (2).In one enbodi nent at | east abOINZA%6/000251
of the surface area of the polyner particles is
covered by surface-bound proteins. In one enbodi nent
at | east about 10% of the sggface area of the pol yner
particles is covered by surface-bound proteins. In one
enbodi nent at .| east about 50% of the surface area of
d. ¢ heChsgneatymedifing egoliygle&wé}aéﬁmt}ge BYHels dermypg pRptein to
P OfRin$ leabtibn® Beh R ARHY c&r}a&ﬁﬁg FRDY MGy hiAdeAE the
conprises _at |east one substance bound to of
i ncpiofedt withd covplingtrhegeplol yner particles or a
conbi nation thereof. In one enbodi nent the substance
e. 1S &rd iRRRHh SRSt ance. I n one enbodi ment the
substance Is one or nore skin care agents sel ected
from sunscreen agents, particulate materi al s,
In ensreattoidivadnn ghedfysion partnehtakprisen g bindmgtdomaiva ther precessifiiriber
coQ@@ I ns, water-dispersible vitam ns, oil-dispersible
am ns, emul sifying el astoners conpri si ng
di met hi cone copol yol crosspol yners, non-enul sifying
a. el abindimgrsoudmgreagengodhateihding doaiwi oyl di met hi cone
crosspol yners, oil-soluble skin care actives
co IS ). .pen | cohal hyt ost er ol s
b ot PodSh B%aBilpaEle L6 ARARE gOnERI0: Bipe PR 8RS e
conpmphidsreageitjoroi ds, anti - oxi dants/radica
scavengers, chelators, flavonoids, anti inflammtory
agents. anti-cellulite agents, topical anesthetics,
c‘antIB%P§6§P§W?§?Kh 8%F95%F§H@€k, or a conbi nation
thereof. I n one enbodi nent the substance is one or
d. nor e acdoedhimatign Algeedfs sel ected from a) enzynes
i ncludi ng cel | ul ases, peroxi dases, proteases,

ucoanyl ases, amyl ases I pases, cut.j.nases, . . .
AnHeRAEY D Bros P65 i3 8 Som BT Sirsingen puraliy of
polympopey PR g dniagBiapagiemetePf leth tBAPERSE 2006N RS Polymer

ent osanases, mal anases, b-gl ucanases, and
pardeletoydistses, or b) anti-redeposition agents
i ncl udi ng net hyl cel | ul ose, carboxynet hyl cel | ul ose,

A) hy dg geeyedle)obphdr 4l e, g0l yacryl ate pol yners,
copol ymers of nal ei ¢ anhydride and acrylic acid,
copol yners of mal ei canhydri de and et hyl ene, copol yners

B) of p%ffaéﬁ WeLHHOYPRePHAR CorapNg A PRIVMEt syathaseandatt {aaetrope

Ofiﬂﬁbﬁ?&mﬁﬂh&ﬁfide, and nethacrylic acid, or c) a
conbi nation t her eof .

O optionally,

¢)) at least one additional particle forming protein, or

(2)  at least one additional fusion polypeptide comprising a polymer particle
binding domain, a protein that comprises a polymer particle binding

domain or a particle forming protein, and at least one fusion partner, or

3)  at least one of (1) and at least one of (2).
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In one enbodi nent the fusion partner is an enzyne

selected fromthe list conprising cellulases,
w@ergnseces, proteases, glucoanyl ases, amnmyl asBGT/NZ2006/000251

| i pases, cutinases, pectinases, reductases, oxidases,

phenol oxi dases, |i poxygenases, |igninases,

pul | ul anases, tannases, penjpsanases, mal anases,

b- glucanases ar abi nosi dases, racenases, hydrol ases,

dr oge pol ymer ases, dloxygenases
AT SPR0E 0% PrksyReontion Fies seRmiopk e paasing a plurality of
poi}lferH' A‘rYiEl%§ Baving £PRREBE 8RGRter bE ﬁéﬁ?ﬁﬁ% LEsRS S@Hl% the polymer
ases. I n one enbodi nment the stance
Pm@QEQQWEHH%mgfIuorescent nol ecul e, a rad|0|sotope, one
or nore netal ions, or a conbination thereof. In one
embgdi, ﬂﬁh tner is selected froma
)pro?§1ﬁfaﬁe%rot ?@%ﬁﬁ%nt a binding domain, a
target-binding domain, a binding protein, a b|nd|ng
B) pr otideast prefymen polyasptalaicoimpdsing apokynter boyasé padyatderst one
an y chain, an antibody |light chain, a
ﬁFCE3%g¥%hg |body, a singl e-domai n anti body (a VHH
for exanpl e), a Fab antibody fragnent, an Fc anti body
O)f r agptemially,an Fv anti body fragnent, a F(ab')2 anti body
fragnment, a Fab' antibody fragnent, a single-chain Fv
(sc ) ant antlbo blndlng domai n
Qé A 1&89% radéj@%% asnc‘?e UHER é%% >3 antigenic
detern1nant, an epitope, a hapten, an i mmunogen, an
i mrogent léasagmmﬂitiobdd@uhm peiypripaitlé pordgdidiNgd pol@meBphrticle
avi di n, tayidin bstrate, an enz , . an.
Sboyme. BindigaBua. & RIS BinPrer heSgTer PATOE hEHInE a
recept or dékib bl & paréicle @&ﬁﬁﬁ@proﬁéﬂb WA bt Ifeés@g{i@ﬁfsmn%artner or

I|gand an |nh|b|tor a hornone, a lectin,

hlstl i ne, uplln domai a DNA blndlng
r&% ﬁi%@%%ﬁ“ﬁﬁﬁgat a%ﬁ@@@?@%-residue, alibrary

peptlde a reporter peptide, and an affinity

Anptheit dsbealor e ppepit ifeantiof re@at@sﬂﬂ’@l oﬁﬁipbélﬂoﬁ Bﬁﬁﬁﬁng d f)luf&'ll%f of
enbodlnent the fusion partner a) an antigen

polymer pasticles having 4% ayarsge digmetep pf ]@ﬁ?ethalb?boalﬁ 11Gwmnibe mlym@r

pmggﬁgan khgpdy or anti body fragnent, orc) an anti body
|nd|ng dormai n. In one enbodi nent the fusion partner

conprises an _anti body bi nding domain. In one
A) enb#¥deaseeite Podymes syethpsei 97y r eagent i s bound to the
fusion partner, or b. a coupling reagent is bound to

B)t heatfléh%’c S 0864 P@l'&%%ﬁ% BoRpRSAANE&yinsr SAHYe 5 4t N8st one

(:ou]g1 i ng reagen
sion partner, and

)} optionally,
(1)  atleast one additional particle forming protein, or

(2)  atleast one additional fusion polypeptide comprising a polymer particle
binding domain, a protein that comprises a polymer particle binding

domain or a particle forming protein, and at least one fusion partner, or

(3)  atleast one of (1) and at least one of (2).
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C. a substance is bound to the fusion partner, or d.
the pol yner synthase or the particle formng protein
wha®7ioaEne chem cally nodified with a coupling PERYZRI06/000251
to format |east one binding domain, or e. a
conbi nation thereof. In one enbodi nent the fusion
partner conprises a bindi ngqdomain and a a coupl i ng
reagent is bound to the blnélng domai n, b. a
coupling r

b
In anggmbgdigent gtqgﬂgh%ﬁg% b‘%t%ﬁ gq [ftﬁtfqeaﬁgal %h%gﬂymewaﬂéges s
cov%fé@% Al touf@pPRkit® the binding domain, d. or a

nat1on thereof. Another aspect of the pr esent
|nvent|on relates to a cqonpositio

In qrareptholierpridsE dep 6 PR o BeRSTaPy piples i
mn%ﬁgwgsuﬁgggg5ﬁm,t ﬁg of the present invention relates
I'C

e conprising: A at |east one
polypeptlde conprising a polymer synthase; or B) at

In dreastbodinesnt atsleashalut P56 of thesueiaoprpaohibe B W@Pl‘y%ﬁ!cles s
°°V8§t% gﬁfif F‘%an it prcﬁafﬁ one fusion partner; andC)

east one pol ypeptide conprising a
particle formng protein, or (2) at |east one

In @gbcimibodinadnt fhesaompopbdnyﬁeqhtn @mqmnqﬁtﬂ@s’r@e@ubﬁmyp@pund to or
mcglg{)t e e b’; %lprgl ora &)mq}lnealtllgn ttlne%of conpri ses a

: offel n, oOr ‘@ particle formng
protein, _and at | east one fu5|on partner, or (3) a

In eI @n thehabaafcs ismBpaphilicaubitemst about 1% of the
surface area of the polyner particle is covered by

ol ti Anot her ect of .t.h r

In ong glry@qﬁ glepsbl ance 1%%{{) Qf mote § 18n %eu@ agglﬁygek)c@élt eglghtscreen
agé?ﬂ?se lpﬁ’t‘ﬁbl%ﬂ@@ %dt%ﬁl@ @mmc?idllﬁgag’enﬂptlhwkennng ygnha sater-coluble

east one fusion pol ypepti co tising .a.pol r
Vitapine - GmRer G P NERREH B (AR er TS Ry g Helomers

) 1k &iks

coﬁgﬁélﬁgﬁllrﬂe%’hlﬁrné ﬁgﬁ%r%?gtlﬁﬁp&ﬁﬁeﬂg Oﬁcﬂp&ﬁﬁ i#8n € E1AN61h S BEmPrising
d1methlcone/v1ny1 dimethicone crosspolymers, oil-soluble skin care actives comprising
oil-soluble terpene alcohols, phytosterols, anti-acne actives, beta-hydroxy acids, vitamin
B; compounds, retinoids, anti-oxidants/radical scavengers, chelators, flavonoids, anti-

inflammatory agents, anti-cellulite agents, topical anesthetics, antiperspirants, and

fragrances, or a combination thereof.
In one embodiment the substance is one or more cleaning agents selected from

a) enzymes including cellulases, peroxidases, proteases, glucoamylases,
amylases, lipases, cutinases, pectinases, reductases, oxidases,
phenoloxidases, lipoxygenases, ligninases, pullulanases, tannases,

pentosanases, malanases, 3-glucanases, and arabinosidases, or

b) anti-redeposition agents including methylcellulose,
carboxymethylcellulose, hydroxyethylcellulose, polyacrylate polymers,

copolymers of maleic anhydride and acrylic acid, copolymers of maleic
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(2) at |east one additional fusion polypeptide
conprising a polyner particle binding donmain, a

w@e@rmBT1106 hat conprises a pol yner particl e bi nPCTYyZ2006/000251
domain, or a particle form ng protein, and at | east
one fusion partner, or (3) a conbination thereof;
wherein at |east about 10% gf the surface area of the
pol ymer particle is covered by polypeptide Anot her
aspect of the.pre ent i nvention r es to a polynmer
particle aE%}féﬁfq% & gthylgne.£opplymets H%%PW@E@‘? @@y methylvinyl
conpri si nghed, d@@blyRfs o?hﬁlilél@ﬁﬁqydﬁﬂ@an@ﬁnelt @ﬁrﬁlc 984, or
fu5|on polypept|de conpri sing "a pol ymer t hase’ and

gSaSt one fu5|on partner; and O optlonally, (1) at

I east ond 981 BPFQ%?Ogonpr|S|ng a particle forning
protein, or (T) at |east one additional fusion

Inpak ym@@dlhﬂﬁt 166 FRIdnSiaftberdisRAl YiiRhe Qa?é’c?édcﬁcﬁn Rlengi Eﬁ?prlslng
ﬂonaln protein that conprises a polyner parti

ce Pﬁ%ﬁSn@ef%ﬁ@éPﬁ prjpases, plicparaylases, cannmlasgs pipatee, autinases) at
L@aSts, MAGchis!

P PRl PO Pl flast oy SRS B, pututanases

tanyases, pAntasheaspsn III}aIfEElaSGp,Eﬁ' g]ucinmsessarﬁbmesfli%ﬁiei})t’acemases }llydrolases
ment the polymer particle
Ao BB s yhSag e TR s oS g e asese
epimaasepdiydicadlasel, Qaisheases) thaiBicy Restahng kfnthaks. @
conblnatlon thereof I n one enbodi ment the substance
I E h proteln f%agnent a peptide, a
n|88‘? ‘fx‘B ?fg‘in&‘ét %ﬂl SHRFS dyolonred or fiergseent mgleawe, a radioisotope,

on@0f mbeMetRi 1B, 082 dMBiInMioPfle@pE | gEN, an antigenic
determ nant an epltope an |mTunogen or fragmant

I t her eod nﬁ on, a _netal ion-coated nol ecul e,
D gy ehedinghtd fthS@fl PaTsReAS telgastedritame p ipradein vaasrotehefrwﬂent a

buﬂfhgf dpha2h taQEvgetablﬁ&’in% A6, a ﬂmﬁfﬁk@?n%t@ﬁ)e% blﬂaln% (%leﬁagment

actor, a recept recept or uni
an@piEhosyf an @tﬂbp@aﬁ@gmm ammhhbmdydmav;achmg as ammﬂy |11@Et chath, a

ol SR8 5. AT ISR L o ORE% B o

fragmbnts an Ec hmtbrrdyu &agrﬁerﬁ e tibbEY Ragrderl] d K abPNDh@ivddy a

ﬁanacronﬁlﬁ ﬁ drug of . a use, or a conbination
ERERiog F b by T b A q’ﬂ@l%%‘b@?%‘ﬁ@@tlb%dﬁr?@wt an

antiBpde biddiny dn AUEN HSmSiRHIChafple, Od'i{‘aﬁﬂgéxg he %ﬁ}%%ﬂﬁm S,

particul ate materials, condltlonlng ag eni ng
etg@@ﬁ@@ angpitepe, %agﬂgn,ean Immunogen, an immunogen 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.
In one embodiment the fusion partner is
a) an antigen, an antigenic determinant, an epitope, or an immunogen, or

b) an antibody or antibody fragment, or
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vitam ns, water-dispersible vitamns, oil-dispersible
vitam ns, enul sifying el astonmers conpri sing

walremeobizeone copol yol crosspol yners, non-enul sPE€T/NAZP06/000251
el astonmers conpri sing di met hi cone/ vi nyl di nethi cone
crosspol ynmers, oil-soluble skin care actives
conprising oil-soluble terQ%ne al cohol s, phytosterols,
anti-acne actives, beta-hydroxy acids, vitamn B3
conmpounds, retinaoids, antj-oxidants/radica
sca%engetsantigady binding dompiy onoi ds, antiinfl anmat ory
agents, anti-cellulite agents, topical anesthetics,

Tn GHRtRRHERH: Bt fEsian ParfeP80AREeS an &itibad¢ bifiBingalotramh.
thereof. In one enbodi nent the substance is one or
nore cl eaning agents selected froma) enzynes

In onecmppgidieenéel | ul ases, peroxi dases, proteases,

gl ucoanyl ases, anyl ases, |ipases, cutinases,
a. PECh LARHRS redeBRUShARET0 t}@ﬂﬂ@ﬁﬁﬁ‘tneﬂ lenol oxi dases,
| i poxygenases, |igninases, pullul anases, tannases,

pent osanases, mal anases, b-gl ucanases

and .

b. ar abFenRling sAgent ipousy! t thefusienipatner ardisukgianieds bound to the
i nc h cel |l ul ose, carboxynet hyl cel | ul ose,
hyd%%g$g?ﬁ%%%g%%ulose, pol yacryl ate pol yners,
copol yners of mal ei c anhydride and acrylic acid,

c. copakyhstanse istbopd witke Biiopdartad, @hd et hyl ene,
copol ynmers of mal ei ¢ anhydri de and net hyl vi nyl et her,
COPR|WIRS ' ot i BSnYchbicaty d,

d'or g& a caﬁ%?ﬂg%%§%afﬁgﬁg%%#gﬁﬁggﬁgegﬁ%gdinent they
f us modifipdrities cduplisgireageny trefosis lableps @ne PEdinE oM ajn; O
conprising cellul ases, peroxi dases, proteases,

e.gluggg&xhﬁﬁ&§ﬂﬁgg¥lases, | i pases, cutinases,
pectinases, reductases, oxidases, phenol oxi dases,
| i poxygenases, |igninases, pullul anases, tannases,

In perdmoissitasgshe frsion pagees compiiies ¢ birskrgsdongiapidosi dases,
racemases, hydrol ases, dehydrogenases, polynerases,

di o P . synt het ases,
a’epiﬁé?%@@%?aﬁ§@$ggy aggﬁgﬁ??%ﬁgggéggé%? transacyl ases
and synt hases. In one enbodi nent the substance is a

b. col ewpedlingrreddentas bewwslip thehinding domainaad p shbsianepis, bogpdto the
or nore. et al gons, or a conbination thereof. In one
emb 58t F4&er & n the fusion partner is selected from
a protein, a protein fragnent, a binding domain, a

c. t ar gatibdvanediisigpudd tathe bindiry dodiang pr ot ei n, a bi ndi ng
protein fragnent, an antibody, an antibody fragnent,
an anti body he chain, an antibody light chain, a

d‘sinﬁrgcgﬁg%ﬁggﬁﬁ%ﬁggy, a singl e-domai n anti body (a VHH
for exanple), a Fab

Another aspect of the present invention relates to a composition of polymer particles

produced according to a process defined above.
Another aspect of the present invention relates to a polymer particle comprising:

A) at least one polypeptide comprising a polymer synthase; or

B) at least one fusion polypeptide comprising a polymer synthase and at least one

fusion partner; and
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anti body fragnment, an Fc antibody fragnment, an Fv
anti body fragnent, a F(ab')2 antibody fragnment, a Fab

wa@ndorioarye f r agnent, a single-chain Fv (scFv) apCT/N&zhp6/000251

fragnent, ananti body binding domain (a ZZ domain for
exanpl e), an antigen, an antigenic determ nant, an

epi tope, a hapten, an inmunpgen, an inmunogen
fragnent, biotin, a biotin derivative, an avidin, a
stregﬁavhdin, a substrate, an enzyne, an abzyne, a
cof 3BY8¥Ya receptor, a receptor fragnent, a receptor
subunit, a receptor subunit fragnent, a ligand, an

i nhi(bi t ont least boy paipeeptide te@ajirising apapticly frstingiprotein, ar
coupling domai n, a DNA bi nding domain, a FLAG epitope,

: e alib . | .
o L3 Ul 25 BERe SR RGO g
conbi nat bidirighiRaRe, 2 ptdteianit eoiptiesamolyntte phitisiedinding

partner is: a) an antigen, an antigenic determ nant,
an epi t ofemayy oraﬁpairﬁ*ﬁhg%@éne, Prefein, pciet least prisofgion partner, or
anti body fragnent, or c¢) an anti body binding domai n.
In ene egkefbiiBidn thBRof,usi on partner conprises an
anti body binding domain. In one enbodinent: a. a
coupling reagent is bound to the fusion partner, ar b.

wherei alpash abquk AYenftths surigeg frga piothe Relypss P%Yﬁaﬁ Ay $avered By d

poggéﬂﬁﬁtance is bound to the coupling reagent, or c. a
substance is bound to the fusion partner, or d. the
pol ymer synthase or the particle formng protein_has

Ariothen agieeidfdhg proserbivention rafate toa POIYHET PRGti¢e aeraprising
format | east one binding donain, or e. a conbination
t her, 'ﬂﬁﬁ% i Lt ner

'A%onﬁ??égghgpgpﬁﬁﬁggaggnaiﬁg%ggyg¥§§%ggﬁgf?ng r eagent
is bound to the binding domain, orb) a couplin

B)r eageletstioge B@m@omepwge qenpdising achohEnd SHrBAsE agg plleash ere
is i coupling reagent, or c) a substance is
bouﬁg#@gm%ﬁgﬂgﬁ%ding domain, d) or a conbination
t hereof . Anot her aspect of the present invention

C)r el apeendly, a pol yner particle produced according to a
process defined above. Another aspect of the present
'pg?/sgé Ir ont fefid %B@ﬁolgl}?epﬁdg Q&Hﬁ‘%iﬁg PPari Q8P Amihg Frofkin, or

(2) at least one additional fusion polypeptide comprising a polymer particle

0

binding domain, a protein that comprises a polymer particle binding

domain, or a particle forming protein, and at least one fusion partner, or
3) a combination thereof;

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

polypeptide.
Another aspect of the present invention relates to a polymer particle comprising:

A) at least one polypeptide comprising a polymer synthase; or
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particle as defined above that is produced according
to a process as defined above. Another aspect of the
w@e@3msit706 nventi on rel ates to a diagnosti c reaP@nNZ2006/000251
conprising a conposition of polyner particles as
defi ned above or conprising one or nore polyner
particles as defined above. 1®&not her aspect of the
present invention relates to a diagnostic kit
B)C OMRk IeaétREle RusfPoRHebii @ oRiprRE ﬁgﬂ%ﬁyn%rs%tﬁ%s%san@ﬁt least one
defi ned above or co r|S|nd)on§ r ‘mor e” pol ymer
par tihdoeparisr;ded i ned above. In one enbodi nent the
pol ymer particles in the diagnostic kit are

Cinnq%{gﬁﬁld on a substrate conprising an ELI SA plate,
)nicr érrag’slide or a chromat ography matrix, or a

combi nati on thereof. Another aspect of the present
i nvéht i ont least anepolypeptidereerhprdsing a pretide forngngprdtein, or
optionally isolating at | east one target conponent in

as l e 1.S{.Ng.: ).-providi ng, at .
3Pt KL SR SRR 1 g i
f usi on poindpeptonthén, @ pvetkiarthdt yomprises a-pobwad @aiticle diading

to the pglyner particle, the fusion | ypept | de
conpri si ﬁﬁ%f"in) Orga Iﬁ?&ﬁl‘ﬁﬁ&rﬁ%ﬁrf’@% apg %8?%80%04‘@% pargner, or
pol ypepti de that conprises a polyner particle binding

dondd)n own campmatiorctherebf)r m ng protein that conprises a
pol ynmer particle binding domain, and(ii) at |east one

bi ndi mai p. th wi |l bind target conponent, )
i a1 8P 0% O e i e, ol e & covered B
pob@eftidesi ng a target conponent such that the binding

domai n binds the target conponent to forma conpl ex,

C) detecti t he conplex, and (d). optionally
In S8 e LG ORIt BRPEHing! & o ong febstance bound fo
or B1¥BQRARNntodRE BEIYMBLpdr8e CRIRLENIRANPH.RBE CONt acting
the polyner particle with a |abelled nol ecul e that
wll bind to the conplex, to the at |east one fusion
In gy srpleqstimen thyy subgianggds pprojsi Pt prafein fpramentrrpepidect i ng

PP o REr Py IS s AR o Al Fflgen
an gl gervisrdeframinant, en epinpe] adsna)nogen abfedgnizatithereb) aonetal ion, a
meitaﬁ ‘fc%—go%'ée%tnelaecizurlg, %i(}t{gl?a\ﬁ&lrlys reri)taefac{ilg grccie%’vat?vres thereof, an inhibitor,
a co-factor, a substrate, an enzyme, a co-factor, a receptor, receptor subunit or fragment
thereof, a ligand, an inhibitor, a monosaccharide, an oligosaccharide, a polysaccharide, a
glycoprotein, a lipid, a cell or fragment thereof, a cell extract, a virus, a hormone, a serum

protein, a milk protein, a macromolecule, a drug of abuse, or a combination thereof,

In one embodiment the substance is one or more skin care agents selected from sunscreen
agents, particulate materials, conditioning agents, thickening agents, water-soluble
vitamins, water-dispersible vitamins, oil-dispersible vitamins, emulsifying elastomers
comprising dimethicone copolyol crosspolymers, non-emulsifying elastomers comprising
dimethicone/vinyl dimethicone crosspolymers, oil-soluble skin care actives comprising
oil-soluble terpene alcohols, phytosterols, anti-acne actives, beta-hydroxy acids, vitamin

B3 compounds, retinoids, anti-oxidants/radical scavengers, chelators, flavonoids, anti-
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~ e

b) at | east one additional fusion pol ypeptide
conprising (i) a polyner a polyner particle binding
walevaios;70@ pol ypepti de that conprises a pol ynePCT/NZ2006/000251
particle binding domain or a particle formng protein
that conprises a polynmer particle binding domain, and
(ii) a binding domain that w11 bind a | abelled
nol ecul e, or c) at |east one additional fusion
inf@hMPeRL Addhts i : .
o e el SO B, AR Hheslichl e g
fragrapeess aya cqnpiinasionglrggfept i des. In one embodi nent t he
pol ymer particle conprises two or nore different
In S j . parti rface.In
P RO oo M B oo o
nmore different fusion polypeptides on the polyner
par & c| e craypfea ineluding esHulasgshptoxidases, pheegsed, whrepamylases,

particle d ises at .l east pone substance
bound t oa%yfa%é%gféqa‘égs?g tg%gﬁsh?%‘u{lﬁgs’ 6%‘?‘&9 S e e, or
a conbi nphdnohxidasesglifoxypenasseligiieek, FemilaiRes, shsdance
is a col gured fluorescent | ecul e, a radioi sotope, or
one or nBYEOSHRIEY n?ai ,Seso[?‘ggl“%‘%?ﬁ%% pgt arabinesidasen Pt | n
one enbodi nent the binding domain is a) an antigen, an

ant bpeni antetdefoitidvangent@hcRiding@R&hAEelRiloskNT nunogen, or

b) an antipody or antibody fragnent, or c)_ an anti body

bi ndi ng % yrethyieelplose %@f@%ﬁ%mlcqlhbsmm&brang’w@pmllymers,
target comogues S EARIR Aoy AIENER o B0 i

f r agment anhydgdqandashylenepeippheprs damaleic pohydigiptahd enethylvinyl

f t ' . I body f t,
ant  boay® BnerAb it A AR PR e PR e B o

fragment, an antigenic deternmnant, an epitope, a
haptlen, aepmbimativodgkercofan i nmunogen fragnment, a mnetal
ion, a netal ioncoated nolecule, biotin, a biotin

r i | di treptavidin, .ap inhibitor, a .
In cg%_e%%igl?{e?ﬁ gl%\sﬁdsggr&aar?ngl" 1530 enzy ’lec{(},ﬁ fg{)&&%l’st ¢pmprising
celiubsep pawxidases,quetpases, dlucdginpltes, @nyle®eifakesStllmaids, a
Figcegt é)c{ fc,ubunl L fra msqt ,..a l1gand, a receptor
pec | TEhde ug aﬁ%scg?ﬁfl%ﬁes»é)gﬂﬂ gflc’lasgs, !hge}@igp@q,se%,lpg@@@sﬁsanﬂuhmases,
tan®dseq) pbitb28ad¥B)| reflata8es, P-ohlcaRRkS, 'afhgin%iﬁgs%ls,r}ace%ases, a}ug\%aﬁes,

signalling protein fragnent, a growmh factor, a
dehydrogesases: Befsrmgrasesadiox sgpnases,pnonorgenastsolyases, synthetases,

epithEARSChY b lyRRed, A5hBErases, transacylases and synthases.

In one embodiment the substance is a coloured or fluorescent molecule, a radioisotope,

one or more metal ions, or a combination thereof,

In one embodiment 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 VHH for example), 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
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fragment, an inhibitor, a cytokine, a chenokine, an

i nfl ammat ory nedi ator, a nonosacchari de, an
webiogosaechari de, a pol ysaccharide, a gl ycopr oPEI/NZ2@6/000251

lipid, a cell, a cell-surface protein, a cell-surface

lipid, a cell-surface carbohydrate, a cell-surface

gl ycoprotein, a cell extragp, a virus, a virus coat

protein, a hornone, a serumprotein, a mlk protein, a

aotfBFY Rrer aomain G 2l ofBragyief SRR fROR ' @

det@th@hDiad2bitypeas hapien, ag ﬁﬁmun@gehahﬂlnmlmogemﬁhgm‘gﬁ biotin, a
reagent, a liprary pept.ide, S-Pal?n expressi on copstruct, a

biofin SFBIRE R ANAVIS. 4 ST FiR: § B EHEABGRATRE GRADAME, & cb-
t buthumits@teesdtetbubufintr t
fam%%g?é af&@pt&ﬁ?%%fen@ Q'Tgéré?% klll s Z[ e L@% 3 u agment, a
ligands zarllnhﬂpkcp]g aho(nhgnesy lecumagqoﬂ}émadmﬂi@cqqung @maln a DNA
l:nt K] : | , id
kSR ey S SRS oAby ot
andQ@redTRhiOC piirei et peq:ltiag@r@@bmbmaﬁbn thateaf.i ng Fact or

(GMCSF) cl eaved PARP, Bcl-2, and active Caspase-3
| e Inteleuk|n8(IL 8), basic Fibrobl ast

In(%" %ﬁg e@}/gl'egfk r{ PRy ogenin (ANG), Vascul ar

Endot hel i al Grovvth Factor (VEGF), and Tunor Necrosis

Faciyr (diNmtigen,ahentigomid det@m@r@)(f;laﬁbpimm; or qRANTRESOgEN, Or

(CCL5/ RANTES), Monoki nei nduced by Interferon-g

( 9IMQ,. noat ctant Protein- 1

Cé% tl,blc\’%f #gﬁ:h eéﬁl 2duced Prot ei n- 10

(CXCLlO/ I P- 10), or a mixture thereof. In one

enbodi memt aritivedyabintii@gelbmaine pol yner particle is
i mmobi |l i sed on a substrate conpri sing an ELI SA pl ate,

I st nie: th oo et ORGSO ARPCATPHaIE kBB o

a. a polynmer particle produced accord| ng to a met hod
In 6te doftdimstent i on, b. a conposition of the invention,
or c. a polyner particle of the invention. Another

aspect of th e nv a met hod of
proau0|n6°95§%gﬁ gﬁfs% g E¥Q%%§$8%ﬁ%rcﬁth d
conprising culturing a partlcle produci ng host cel

t hat, conp bo\qﬂmg acugentis basiddo thednsion partnet amja fubstageeals bound
nucl ei c ac ence encodlng a fusion pol ypeptide,

t he fu5|8htBS?W%@%F?@@jcﬂhpr|S|ng (a) a pol yner

particle binding domain, a polypeptide that conprises

a pel yneg sm@te&lb@isebomlmitn@ﬁﬂm@annm om particle
form ng protein that conprises a polynmer particle

bi ngll ng %Loma n

n . . . .
e pollyrfler aslyr(ljthase 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.

In one embodiment the fusion partner comprises a binding domain and

a) a coupling reagent is bound to the binding domain, or
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(b) a polypeptide that fornms inclusion bodies when
expressed in a cellular expression systemwherein the
weoesBsocondi ti ons are suitable for expressi oPCDNZ2(06/000251
fusi on polypeptide fromthe expression construct and
for formation of polynmer particles. Another aspect of
the present invention relates to a nethod of producing
reconbi nant pol ypepti des conprising (a) providing at

| eagy on [ ¢ ' 1 Si i) .a | ymet
par??cle%ﬁ%ﬁg?%geg%hgg%P&%ﬁgg%?gg%%gggg?%ﬁ%dggﬁ%¥%§8§
a pol ynerboped toith¢ eouplinglieagentiomai n or a particle

form ng protein that conprises a polyner particle

bi ndi ng ' I i tide that forns
inc?%sio%%ggﬁgggﬂaﬁgﬁag%%?%@@ééppﬁwghcelIular
expression system and (b) contacting the fusion

pol yipept iode counbinatiorpthereof| e- f or mi ng reaction m xture
to format |east one polyner particle. In one

A.rg)%g %%ﬂr‘g@{;éf ﬁ{’%ﬁrg%ﬂ fnkgﬁgﬁ)gfrglﬁ eé %ﬂéﬂ?&?@ﬂ?&%{gdﬁ&% aaccording

to pardcess| defihed stowg. reacti on nmi xture conprises a pol yner
synt hase. In one enbodi ment the fusion partner is a

£ that forns.inclusion bodi es when expressed
AL RERH it Biept By Eioh TGyt A comapashiom BB BAPoBHST
patiohi asaiefiheCaDIRE HBEE phoMRICET actBridth ot Bl RS R astitRR&ESH090.
constructs that each encode a different fusion

| ypeptide. 1n one enpodinent the nmethod conprises
Ar{‘)’ﬂ@ gsrPF‘fﬁ 03 I?h"sEYS?fnb’fn"%‘E’loéé?leﬁﬁmaa PagInsEpToREwt comPrifing frs
coinPéditis SpodRRkirartitN8Rs X RI83B&R: dr_%oﬂapﬁﬁ}-‘% Phéa& more polymer

expressi on sgsten1by: (a) conducting a erature
padigies @hdefine@beisi fy a pol ypeptide that has previously
been determ ned to formincl usion bodi es when

ArRURF 8PRD IR Re&hl Ivbiion %ﬁ%?ﬁsai @ggrﬁ))éﬁ’% Eiglé?lﬁlgrS%%g[ 2 an

expressi ng a candi date pol ypepti In
copesitiay ehpobinyareertiskes v$ défarsd abaleax aminpiisigg bieorarbdre polymer

A to determ ne whet her or not the
parfie et 9§&egg4eg %%%—

expr ess eptide forns inclusion bodies. In one
enbodi nent the nmethod further conprises (1) separating
In ereeenpimidiment thpapalyro¢rgarifctesrim theeliapabiti lor art hémbBiticdd
P xture t.0 pro onposi tion .conprisSin o| ymer
subg]gerl icglingrsl,smg ALY gEfSeA Slage, rrrrl?croarray sﬁllde or a chroma ogr%ph)y matrix, or a

combination thereof.

Another aspect of the present invention relates to a method of detecting and optionally

isolating at least one target component in a sample, the method comprising:

(a) providing at least one polylher particle comprising at least one fusion
polypeptide covalently or non-covalently bound to the polymer particle,

the fusion polypeptide comprising

@ 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
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(2) optionally separating the fusion pol ypeptide from
the polyner particles, and (2) optionally separating
wo b@7psi7gpepti de fromthe fusion pol ypepti de. POT/NAZ06/000251
enbodi ment the reconbi nant pol ypepti de does not
require refolding. Another aspect of the present
invention relates to a nmethog of identifying a target
nol ecul e that binds a receptor polypeptide, the nethod
conpri si a) t article
conpri si Eg) at f%ééé}éh%hﬂéﬁ sf]io 161%% %?t Zl&ﬁ?cg%g?geﬁg OTPRReBh
ponEept|de conprising (i) a polyner particle binding
dond | @gm@gty;(gdbe pwiglnblfm'tlde)wpthlaseiﬂphfcpﬁip)ﬁmg a target
particle hindin rti.cle fopning protein
that conmpri8e¥ gs‘ﬁ’g‘% Qtﬁlécﬁflg @ rgalﬁlbﬁ?ﬂ]rs ERETOmPoRER to
(ii) at Ifedsscenplexeceptor pol ypeptide, b) contacting
the at least one polyner particle with at |east one
tar mol ecul e, and c entifying a target nol ecul e
tha%e)ol ndst eﬁ‘f@*@&%‘ﬁl’ﬁ% aﬁgl ypeptide. Another aspect of
the present invention relates to a nethod of
i dergdl) f yiop@orally aeghedting®heesomye: g thi s recept or
ligand, the method conprising:(a) providing at |east
m9ne g art| cle congrl sing at | east one fusion
N 08¢ 9‘8 ?ﬂ\fﬁna%t frsting b 6Amp wﬁ@afwed@owwmgﬂm PRJympy pagticle with
a lmll)édfﬁfolé%afetthéﬂvﬁllmhﬁicﬁ Ak éé)ﬁ{ﬁéxn to e QPI'eé(s@ 6Rd fugﬁntap%fgpeptlde or

conpri ses a Fﬁ? ynmer particlé binding domain or
to fermoisenes peiicte. pryl datestiag thetlbelled ompacilses a pol yner

particle binding domain, and (ii) at |east one

In B%QHB%mkﬁtgﬁ@ﬂbelieﬁ)r%&%‘ifle5'151%11%5‘ f%tod%eaSt one

pol ymer particle wt ast one t nol ecul e,

and (Db) |dent|fy| ng a target nolecule that bi nds t he
In pagepbesimpntdhmpplymeraratiisle empsises of t he present

invention relates to a method of producing a m xed

popyj at i gppef bd?ﬁhxf'ﬁr 1119&%%1]8{3& gr?tﬁ e ﬁﬂuﬁ%r’b%mc

providing a particle con apﬁing a
m xed popul ation of expression constructs wherein each
expPissi aleashprg additionaloirpion elypeptide comprising

) a polymer 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
(i)  abinding domain that will bind a labelled molecule, or
c) at least one additional fusion polypeptide comprising a reporter protein.

In one embodiment the polymer particle comprises two or more different fusion

polypeptides.

In one embodiment the polymer particle comprises two or more different fusion

polypeptides on the polymer particle surface.
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nucl ei ¢ acid sequence encodi ng a fusion pol ypepti de,

the fusion polypeptide conprising (i) a polyner
w@aroriogizes bi ndi ng domai n, a pol ypepti de that CPOPNZI®6/000251

a polynmer particle binding domain or a particle

formng protein that conprises a polyner particle

bi ndi ng donain and (ii) at2Beast one pol ypeptide of

i nterest; |ndu0|ng the host cell to produce polyner

t o

In%?‘%%%é‘ﬁ%e?nf‘@zﬁél%%ﬁ P R B T S

pdbypetitidds enpiod pahemenartidle swfape.and c¢) optional ly
separating the m xed popul ati on of polyner particl es

Ano
In. oﬁg g?rr#)?éélrr]llggit?t ?glgln[er parhcrﬁg pﬁ‘glgp Clﬁ}ior tnF%;I DSBSt %ftg?cgés(ound to
orrimdoggowited tnathe polyaiser @aﬂtucler afaycomﬂimentmla)fc onpri si ng:

(a) providing a m xed population of pol yner particles

conpr i si.n m xe pul ati fu5|on ypept i.des,
IntngB?lh%(%lglgnthe §}%)é%{t$ &5 a cetgﬁﬁt:a oFFéce(qt jno cB{g gﬁaé]ltomotope or
orp@F trogd Betal s, v 2 domBindtiorthReby pept i de that conpri ses

a pol ymer particle bi ndi ng domain or a particle

form hat, coppri ses a pol yner particle
InBPﬁaPﬂgi%% ﬁﬁgmﬁﬁﬁdPFW‘“ét | east one library

pol ypeptide; (b) contacting the polymer particles wth

at lapast apastidenl zﬁﬁéntﬂﬁ@ﬂu@ Qbtb@nindr) anl SHROHd (ﬁﬁ/dnrlﬁmﬂlnBQ&Q 8k
nol ecul e that blnds a |brary pol ypeptide. In on

i ment i tlf e target nolecule conprlses
con?gctiﬁﬁa? ﬁGF? g@@?@ﬂé“hﬁth a | abel | ed
nol ecul e that will blnd to the target nolecule, to the

at Icpast apagifods badifpdamp@pt i de or to the pol yner
particle, and detecting the | abell ed nol ecule. In one

enbodj nent t | ymer particle is immbilised on a
InQH‘b%‘tl{’ el&té P ing Jomaings Pregiein Agra Z4demgar ray sl i de

or a chromatography matri x. In one enbodi nent the at

In bﬁ@&hbdﬂ‘ﬁeﬁ@h@lﬁﬁg@t téiBpsfent 18 5QERSL froth AGrétbinl £8RkeiR BEgment, a
rary polypeptide or the at |east one receptor

PeP‘il af HOIVEefé@FécR%XPGPFIW@EHEﬂ%ta@antlbcalymlbtirétbﬁdy fragmenis an
anﬁ‘b&l;yrb% duSk GRRERA N aﬁtléé’}f 98 hat eﬂ o ng&eﬁjtoﬁ%ﬂtlﬁ?ﬁg *agtggrhﬂgnt an

ein, a binding profein
epml-’teb @b@}elf, PR gmnnqgeamralmmggn fn@ne;nt chattal ioa/m metal ion-

coﬁ@& tn%fegéﬁe,l ﬁlgthﬁ, 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 signalling 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, 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,
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chain, a single chain antibody, a single-donain
anti body, a Fab anti body fragnent, an Fc anti body
wo e@gne1tng an Fv anti body fragnment, a F(ab')?2 par/Na2myg/000251
fragnent, a Fab' antibody fragnent, a single-chain Fv
(scFv) antibody fragnent, an anti body bi ndi ng domai n,
an antigen, an antigenic deferm nant, an epitope, a
hapt en, an i mrunogen, an i munogen fragment, biotin, a
In SPLRB BT G AR AL Siede PR AL -5
Intedewdin-4 (IL-4), nserbgukioe5 (ILamntarleuking10qHp1 O, Iisterbauki-7 ([4-7),

t it f : i.nhi. bi , l
il ER P g7 B lesie bR SRt gm0 3R, Gt
Mar@shapé-Colovie Stindiutinhg [Faétos(GM-ESFYEd6aEd PARPIBRL D fand A6tiw

target nol ?cul e_that binds a fusign Bol y(gq%ptl de
Caé v PSR evek) F‘B‘?@ﬁ%ﬂ!‘%@?a&c@%bﬁo B @ovithh Bactor (bFGF),
ArlgyR Rl BNAYNeELLRr ERGthaiBi @Povptﬁrlja@tgf Q@ﬂ? P, b Pufbr Necrosis

|'east one receptor polypeptide, at ast ‘dne receptor

FaptoyEInNE), Iaterleukiot8 GReCTpt Iy Bl RANEESD(CCIR/BAREIES) AViohaldmss-

. [ j a _corbi natio ereof, (b)

indl%y b Vo2 CREEOM D Sonfo R Crerr bt BV GP

(CEDRACOP-), oahderfadntydediced Prognd Ot(@XQEN 0/R!16F; bk @ nik@te

thbi ds the fusion partner. In one enbodi nent
F¥entifying the target nol ecul e conprises contacting
the polyner particle with a | abell ed nol ecul e that

In ¥hd dmitiditderit Ghel N GeabBdr@Qlolyimir@artcR: is Bmbhifis@t od £adkirAse
ptide or to the polynmer particle, and

fusi,on pol ype . i
CORIRTIERS %EL{%SPW%@W%TWP%W gchromatgg@phypetixrent t he
pol ymer particle is inmobilised on a substrate
In 664 hbcHihéht A ﬁﬂéa%xﬁ'@kﬁner AicRabhRYis&l i de or a
chr omat ography matri x. ot her aspect of the present
invention relates to a diagnostic reagent conprising a
pol $rer pEPIYIMET Rarticle gerdupdpcsprding. to Amestinst ofdhpisyention,
the present invention relates to diagnostic kit
COMBr i Si AeorBpdAionBrihdi@dvdrdtohSras defined above.
Anot her aspect of the present invention relates to a
nmet hod as defi ned above or a conposition as defined
abofe whPymer pagticlgot thedpventign.particles in the
conposition have a dianeter of between about 10 nmto
AndBREAspdQ Of MEIpréLit iRPertfoRtelhtBetoRAhLhEd §Pprb@uéilli§recombinant

conposi tion have a dianmeter of between "about 10 nmto
polypetiides, ¢ method comprising culturing a particle-producing host cell that

comprises an expression construct comprising a nucleic acid sequence encoding a 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)  apolypeptide that forms inclusion bodies when expressed in a cellular

expression system,
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(c) 45 %of the particles in the conposition have a

di aneter of between about 10 nmto about 80 nm (d) 40
waQe@f/0811e6 particles in the conposition have a BPUCEHNER®6/000251

of between about | Onmto about Onm (e) 25 % of the

particles in the conposition have a di aneter of

bet ween about 10 nmto aboups50 nm or (f) 5 %of the

particles in the conposition have a di aneter of

bet ou .0_about. ot her...aspect of

R R N R

con qioﬂypeptldzp@crrﬂ keyexbiesiiaticdmtract ahd GrdolpiamidR bE polytbEparticles.

expressi on construct conprising: (1) at least one

RILIENGTE - T R T =

pdiypadesRohpsiAg i de that conprises a pol ymer synthase
and at | east one fusion partner. Another aspect of the

pr esent |nvent|on rel at es ressi.on construct
oper@bl y Proyidiagatlgash oag ﬁ'é’n’ﬁ PB?BFthgrcomPﬁé‘néx pressi on
construct conprising: (1) at |east one nucleic acid

sequence (BncodipdPnier PAt¥IFInENNASIASS; a Wlyfeplidéthal ®AFrises a

one nucleic acid sequence encodi ng a fusion

pol ypepti de t RAyMepRpEiFlebindingriamap pr apaitiplg Sermingiprgtein that
| east one fusi,gy nucl ei ¢
aci d sequence engH%£Bgsgmkﬁ???%ﬁhn@%r%?ng&ggggeln or

at | east one nucleic acid sequence encoding an
addi t i ondiD) f usirelyppiideplesstoris inelusior beriésralengprpressed in a

t her eof , wher %élﬂﬂ&rn& I%gsq%ﬁé | g,l a&g& on pol ypeptide

conprises (a) a i nding domain, a

pol ypepti de t hat conprlses a polymer particle binding
domdgbn o momagalgtth@ﬁmioh@pmpngiq@miﬂed partitletfoinung rdastésn mixture
pol ymer ticl %ﬁb i ndi ng _donmei.n, and (b) at |east one

5 forimyat %fW%PO gEEBFﬂSE the present invention

fusi on par ner.

relates to an expression construct operably linked to
Inans tmbodjmpnich®paticle firenivx proesis c@niprisef 8 polyaier synthase.

conprising (1) at | east one nucleic acid sequence

o S 2RI HERRI B OB 8 B e

Ieast one nucl ei ¢ aci d sequence encodi ng an addltlona
Infous exmbhodiment the fusion partner is a polypeptide that forms inclusion bodies when

expressed in a cellular expression system.

In one embodiment the host cell comprises two or more different expression constructs

that each encode a different fusion polypeptide.

In one embodiment the method comprises the initial step of selecting a polypeptide that

forms inclusion bodies when expressed in a cellular expression system by:

(a) conducting a literature search to identify a polypeptide that has previously
been determined to form inclusion bodies when expressed in a cellular

expression system; or



()

pol ypepti de that conprises at | east one pol ypeptide
and a bi ndi ng donmain that binds the fusion partner of

wo b@7085DONn pol ypepti de. Anot her aspect of theP@I/AZ2106/000251
invention relates to a vector conprising an expression
construct of the invention. In one enbodi nent the
expressi on construct is on 26high conpy nunber vector.
Anot her aspect of the present invention relates to a

host,, cel | [i.s . i L UC [
vootBf SR gt AhaRs sERREAREIiR A PR L Lo Rimfhotymer
rel at e t @adicles @hd tteenining e el maictoscopicallg nedaedons whdther or

a fusion polypeptid .Qnpri se at .l east one
ponpeptPH@kﬁﬁ IE“%$HQ?%§%8gﬁﬁ?ﬁlT USHON3AMES: t he f usi on
partner of the fusion polypeptide or the additiona
Inbué b@BodiRkaP HetiRd fipUeh corpties pol ypepti des al | ow the
pol ypeptide to be separated with the polymer particles
fromhost cel]s. In one enbodijrent th ol ymer .core
comph) seéep&mﬁwwh%l?ol}g@?ré@ft&ge% %Hlﬁdaeﬁs ot g gppmixture t
aci ds, pelyduash abipositRR! hipkisRg pelyea pattiBRL Yaat ers.
Most preferably the pol yner conprises
pol yhydr oxyal kanoat e, (PHA), preferably .
pol Y¥¢B- h;ﬁﬁz@?@}lwﬁwﬁtné)thﬁt 1 polypersisie TeampBiprbimer pagicles,
pol ymer gﬁiticle conpri ses a polyner core encapsul at ed
by a phospholipid nonol ayer. In one enbodi nent the
particle form ng protein is bound to the polynmer core
or (& t heppersdlyiseparaiing theopdypeptide emithe fisiondotypeptide.
both. 1 n one enbodi nent the particle formng proteinis
. - . r
R R e A

- formng protein is selected fromthe group of proteins
Angithes lmspeehgfrthe prosent poegtinsrrelatep it § methad @f idenpfyingmatarget

mEAHE gt R NN R ARE A BN 1 o1 b

originate frommcroorgani sms that are capable of
form) ng poiwdipg apdasst pud dyménpapiznle canprising H deet dnedpsion

the genera Ral stonia, .Al cal i es and. Pseudononas,

mor o pr oPEPEBr sk B AR RrEPE I Compr 11 ng
Ral st oni a eutropha, Al caligenes | atus,

Pseudonoii@s putipdymePpatidiertbitse ddredn,cr moiwpepidethadioronpases a
aer ugi nosa, and Hal obi.fo .haloterrestri.s. .In.one .
enbodi ment  t h@olameymwlg&ﬁt%%io%n O PRI ARipE Brotein that
synthase fromegiabsicoaipslydid HamlR, bilkseLeGHAIN nd

ol eovorans, Pseudononas putida, Pseudononas
aer ugi nosa,
(i1

at least one receptor polypeptide,

b) contacting the at least one polymer particle with at least one target

molecule, and
c) identifying a target molecule that binds the receptor polypeptide.

Another aspect of the present invention relates to a method of identifying a target

molecule that binds a receptor ligand, the method comprising:
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Aerononas punctata, Thiocapsapfennigii or Hal oarcul a
mari snortui. The nucl eoti de sequences of 59 PHA

waywiases genes from 45 di fferent bacteria haveChago6/000251

obtained, differing in primary structure, substrate
specificity and subunit conposition. Polyner synthases-
for use in the present invegtion are described in
detail in ReRhmB. H A, BiochemJ., (2003), 376(1):

o aﬁél e"‘"ﬂ{c&gdl%?t'iﬁag o ;Pln @%i%iee nf%ls{n & idadie e filsfn

pol ymer gy@pﬂﬂﬁeﬂ&ﬂhﬁbﬁpd@pﬂmﬂecomﬁhma@ruglnosa A
Vi nosum B. negateriun1 H. marisnortui,
aur eof aci

ha e A cé o)
AY836680(SAEOBRE°)’§T“"P g‘%?ﬁgiw /EE’ 3 S@fg‘%@‘ coimprises a

AB049413 and f}&%ﬁ@ﬁgﬁmlé @ﬁﬂﬁfgtdolfr&lilyor dphr@él@fcﬁﬁﬁﬁigjprm%ﬁithat
the particle formng protein is a, phasin. Mst

preferably thEOTBPISSH A pp@ﬁ@ép@ef%@lfﬁfnﬂﬁqm?én §BBup
conprising a phasin fromR eutropha and P.

ol eovorags, PLEESK B ¥cdiG 1RAASI N phaP from R

eutropha and the phasin phaF fromP. ol eovorans. In
one enbodi ment the particle formng protein can be
used®f or cemecting the atlepsponscrebtnes RaBiclepwith afdeash ane Pigees
by poly facilitating the polynerisation of
t he subg?%%ggggfﬁg- Hydr oxyacyl - CoA or ot her CoA

thi oester or derivatives thereof.|n one enbodi nent the
subgbx at édentifyingea tardes mokecelethat binds thegagaptardigard. | east

one optionally substituted am no acid, |lactate, ester

Afdthe? Q%pléggt;ﬁgﬁ ﬁ%séﬁ@ Ry n]%ﬁo%trgl%eg #f %%eﬂﬁ)ﬂ %f R)rdﬁ&ﬁ% abli¥ed

acetyl - one e ment t nucl e C acl

popegtienefepolyradr padibs comprising:usi on pol ypepti de

conprises: In one enbodi nent the nucleic acid sequence

t hat | cod ' ; .
nuckbi o Haihe f patSl A BRiot R o RaHRlg £ GRedpbbuion of
contig uompressidn dohstrixts \anerah emmhxq)fessihm comstheti compcisa a
sequence that codes for a pol I, synt ha ol ymer
part i cl o BRRGiRY sautRarHencatigE 5 ion Kelupmpnds-gp Bt

pol yner pafbémlde cbnpeiing dOﬁHI n, or a particle formng
protein, or (2) a nuclerc acid sequence that codes for

a fusion partner_indirectly fused with the

end of tK& nuéPelyieserigicls i domaiaa Roaavégﬁ%f?la%eomprlsesa

pol yner synt h@é@me@gﬁabmﬁ{dl@ad&ﬁﬂ @rab% ae&rmqﬁﬁ@ap@teuathat
protein conprising pol ymer "particle binding domain,

or a particl eCOumeﬁ@ pohyotes partielerbinding dgomain, and

(i)  atleast one polypeptide of interest;

b) inducing the host cell to produce polymer particles and express the
expression constructs to produce a mixed population of fusion

polypeptides that bind the polymer particles; and

c) optionally separating the mixed population of polymer particles from the

host cell.
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pol ynucl eoti de |inker or spacer sequence of a desired

l ength, or (3) a nucleic acid sequence that codes for
w@2G0am3n6 partner that is inserted into the nupCENZ2006/000251

aci d sequence that codes for a polynmer synthase, a

pol ymer particle binding domain, a protein conprising

a polyner particle binding dgmain, or a particle

form ng protein through a pol ynucl eoti de Iinker or

d 4 i d
Rl e RN R g
mélpagethabihieeibahepolebdccoagirdingequence that codes
for a fusion partner and the nucleic acid sequence

t hat, codes T, synt ner particle

bi ncif‘)ng PENE ‘Hg @ Oér“}‘?t%’b ﬁ‘ﬁ?‘ﬁ%‘?lﬁrgpag‘ 151ng a mixed
particle p@bﬁlgﬂldlﬂomﬂﬁlh Polyfdptided) ﬁ{etﬂlﬁbl‘?pd‘)lgﬁéﬁtlﬂgs comprlsmg
protein; or(5) a nuclelc acid sequence that codes

a self-splicing elenment, spaced between the nuclelc
aci d seqd@nce 2PRRMEE :Béllé"leefbé‘?dl%g 48318 RrayReRtife Balcompaises a

nucl ei c aC' d %88/5‘11%? E@rtﬂ:f%%‘irf e{u‘? br & aﬁ‘ﬁl;l% lf&frlnlnf:r; %roteln that

synt hase, I'ymer “particle i nding d nmal n tern
conpri si ng a pgmpnms apahnieg ipartiglerhiiching dl@nanmndor a
particle forning protein or (6) any conbi nati on of

two or at | east one fusion
{TR one ﬂ@x?% ﬂ@\ﬂ}eg

pol ypep e conpr ses m o aci d sequence t hat
codes for a fusion partner contiguous with the N or
G t(bY mi mahtaging thé polhmenprridesaviti atdeasti emciargehmbleculde s
for a pol ynmer synthase, a polyner particle binding

domir SRR DFETII B IR TPRR hs, ,

an am no aci d sequence that codes for a fusion partner
Injond embedimgnifiderdifying the thtget Molecule cpmplésresrt:mtactimg tludrumlymer

pagtgrcgeg QiR g Ilﬁegecﬁmg{égﬁa’lg ag V\i]]ﬁ: glggﬁ% h‘%rtarge 1% % 15 at ?eag’[ one

maommlypepmge ar mhg/p@lymaﬁpetmaé enb |derécﬂi@ o mbkMed @blecule.
particle formng protein through a peptide |inker or

in 3B Lo RS SalinPneboh it iEer op Xl PRar

EILIBAtplats, midfRfrh@elidedra dhbdnatddrishyasatflxsequence t hat
codes for a polyner synthase, a pol yner partlcle

In glgfr:] gl;ngqg%r%grmhe at leas? orcl)et 1:?(;1{/]pe%8<ri? gfl 1§1te?e%t ahe at least one library
polypeptide or the at least one receptor ligand 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 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, an inhibitor, a coupling domain, or a combination thereof.
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bi ndi ng domain, or a particle form ng protein through
a peptide |inker or spacer sequence of a desired

wo enwgiodr7oor (4) an am no acid sequence that cOPEBNEZ2I06/800251
prot ease cl eavage site spaced between the am no acid
sequence that codes for a fusion partner and the am no
aci d sequence that codes forg a pol yner synthase, a
pol ymer particle bi ndi ng dormain, a protein conprising

a_.pol article bindin 0
AnpRrahEStsr BRarvenGpyafion Aay o Bl oBigRRiikit st
m&&d&&hi‘c%n&@ aS@dibn pélk pepiting cehpmeend: spaced between the
am no acid sequence that codes for a fusion partner

and the am no acid sequen t.hat .cod s fo %1

yn{Hase AT S B APE P T TBYHIPR G eSS RO
conpri si pén@isehtBRE oﬁlﬁ%&ép%r%o?p@ﬁﬂld& aﬂ@i@bﬁb re@¥ptét ligand, at
particle form ng protein; nbi nati on of

two or misee onppplypeptide el Bﬁ@’esén’é sqISﬁem llli’fh’é/ nobyppRtide, or a
partlclegghggapgtﬁggﬁ§n Is a polynmer particle binding

domain o mer synt hase. |In one enbodi nent the
pol ymer synthase is a PHA pol ynmer synthase from

Ral §t)oni eordasting fiveconPositidomithas leastone targaisolecule, and
Pseudononas putida, Pseudonbnas aerugi nosa, Aeronobnas

pun ilf(%at a&ﬁu@ﬁl&%ﬁ@ﬁ%ﬁ%‘lh %a‘t blnldE] th(é'}ﬁm?{'? Ieffe nt the

expressi on rises consti Ive or
regul at abl e pronoter system In one enbodi nent the
In pegrrhlzdib b igantifiongthe $a,rg¢teml¢®1e¢pmmt$g$:¢cmt@hog the polymer

Si m
et GROPIT S B8 AR BF o8 R LB PER R T 0 g one
fusﬁxhﬁigﬂy@pﬁﬂdomb algepoWMelﬂﬂl‘t}dlﬂa nad detedtingahelabeitad dnotende.
the promoter is any strong pronoter known to those

skilled.in the Sui tabl.e str.on ers _conprise
In SR eGP e b UER e Sath SURkER tagpiRRL &S
EIJISA §14%, diBiogiray Slideleh enehReuphpraant.ers, such as the

cytonmegal ovirus (CW) pronoter; the resplratory

ytial virus (RS ronoter; the sj n1an i rus.
Arolign e i BRsen] SRIETa i dapste iradet SORRESIRRA
Li&kle ok Ia@ﬁﬁ@ta@u,@t hi onei n pronoter; heat shock
pronoters; the album n pronoter; the ApoAI pr onot er
human gl obi n pronoters;
Another aspect of the present invention relates to diagnostic kit comprising a polymer

particle as defined above.

Another aspect of the present invention relates to a method as defined above or a

composition as defined above wherein:

(a) 80 % of the particles in the composition have a diameter of between about

10 nm to about 150 nm;

(b) 60 % of the particles in the composition have a diameter of between about

10 nm to about 100 nm;

(c) 45 % of the particles in the composition have a diameter of between about

10 nm to about 80 nm;



viral thym di ne kinase pronoters, such as the Herpes
Si npl ex thym di ne ki nase pronoter; retroviral LTRs;

WO b@7l03E0eé i N pronoter; human grow h hornone prPODNER®E/000251
phage pronoters such as the T7, SP6 and T3 RNA
pol ynerase pronoters and the cauliflower nosaic 35S
(CaMv 35S) pronoter.ln one gpbodi nent the pronoter is
a T7 RNA pol ynerase pronoter. In one enbodi nent the
pronpter ,i§ rQ . having t ce as wn i
8ol 1 Toft B RIBHEL i B el E e oF Pl boue
two or npoamdbhbanédhnexpressi on constructs that each
encode a different fusion polypeptide. In one

enbodi nme bstrate. i s added.to.the gell cu re or

“ Bt r o2aof e heRerinesindhe STRHORIUS hdRmctsf pEbefiEerdbout

suffici enp nkGo@B&HKE naRBEr ol of the size of the

pol ymer particles. In one enbodi ment the fusion

partner is selected fromthe |ist conprjising

pr offi n, > &6 pF e epmcles Hhihe AemPASIEATRAVAG igBifdo1 befween about

tar get - bipdjng s8Qp8kdm.a bi nding protein, a binding

protein fragnment, an antibody, an anti body fragnent,

an anti body heavy chain, an antibody |ight chain, a
Angthegrweetiithe Riptenbigugntion relpigg foeanFamedssion psEBgpPerablyligked

, : ] t, an Fc anti body
t°%ggﬁﬁgﬁgghgﬁt?ﬁmgﬁgﬁg@5§£$ﬂéﬁﬁgﬁ%§% "F(ab')2 antibody
fragnent, a Fab' antibody fragnent, a single-chain Fv
(sckHV) antleist dye fiuckimend sequancgrenedstielya bolsgiengynthapion
(a ZZ domain for exanple), an antigen, an antigenic

det ey\min h t : ' :

A R e R G

avi di n, eompriephaviydiensyrdhase bsd atdéast ormnfuging paner.an

abzyne, a co-factor, a receptor, a receptor fragnent,

a.re Ol Subuni f - u it fr t .
Ay RGBT R iy RSBl S AbRLh LARTRN opedlbly linked
to PSiryHy Eoindicnahe expedsiph cogtdomdimprisigDNA bi ndi ng

domai n, a FLAG epitope, a cysteine residue, a library

peptj.de, reporter .peptide, an aff.init urifi.cation
pept Do, oGRS RE bETail R reen® Safiivdn iy Rt pliadd; of
thereof. In one enbodi nent the binding donmai n encodes
Myel@)n Chat lgasd enchiiedaié sci@hyquenteahedding Misjonqrolyfpepifdeshits
t hereof. A bi.nding domain encodi MXG al.l ows the

ot ect i oFBPIAAPSIEE OB B HeehOrs e PRl es
of antisera, for exanple. In one enbodi nent the target

congpnentt lesst afe Mitldic Ai€kéduchdel cpOSEAES p3itIe forming protein or at
d ycoprotein (MOG . anti body or fragnents_ﬂgﬁreof.ln i
one enbotaREme tpelBicBEHEPR IR FREPAING AR dadilionah fusinn Rpdwpptide

or fragnmgp] $H6H&RN th&8SE, Whbieih0 dddtid R A8onGRTRRPER!

related to Type 1 and Type 2 I nmune responses,
apopt osi spmprises

(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.



and/ or angi ogenesis. In one enbodi nent the coupling
domain is selected fromthe group conprising
wo@bkiogopEps | des, enzymes, abzynmes and non- cat al B€T/AZ2006/000251
proteins. This group particularly preferably conprises
FLAG epitopes or at |east one cysteine to which the
peptide of interest can bin8l The coupling domai n may
al so be obtained after production of the polyner
Arfodek hédeSo e SRS £RLARon TS ¥ P&sih c#r%?rﬁét BB&bly linked
bi ndi ng domain | ocated on the surface wt couﬁ I'ng
to a slaeperremoten thexpesssiod icomstructtdosnpiriaingl i s a detectabl e
| abel such as a col oured dye, a fluorescent nolecule

suchas - rpme, ~a. radi oi So ;
o 0e oft s BRORIRNEl Lo RRTE A 1 Rich Tl Ped s By
into or cowpisesnablythensyrthase bitatiedsy o fugiah partleg-anti n
one enbodi nent the reconbi nant pol ypeptide I1s a

di f f4\cul §, fol der Lypeptide. I n one enbadi ment the
> dit @.)c ul %‘t P 5T 9% m%@ﬁ@% ?‘?%8“‘%65“80‘%&& %aé@t"}"a‘é‘ fﬁlﬂ%
forns i npblypéptide e t@tprivee leaspbrssAfhdpiddare] BikdiAs domain
expreSS|§? AV t?%1 Ln one enbodinent the difficult
fol der p a&%@%ﬂ dusion pegingicafdbe Bgioa pabipentidsg a
literature search to identify a pol ypeptide that has
Anptteyaspuslof tHegReseHeinOsiion 8lattOtof LVt dr @Gllnﬁﬁéif?%‘ a8k &Sion

when expressed in a cellular expression system "I n one
conspHei L RS vVeendi ffi cul t fol der pol ypeptide is
sel ected by expressing a candi date pol ypeptide in a

10 In HRSdmRlitherit BRL exGRAsIBPLodRLMI PG ?(PT}:B BARY GBS AR
to

exam ning the cell mcroscopica term ne
whet her or not the expressed pol ypeptide forns
Anpther 28p¢ 9f Bisgiressnt ipyantien atlitys torrchosteell comprisiog ai pypression

cor¥frQti®r 8 vEGPRANB FASS A%t ed with the particle it forms
to assist the correct folding of the difficult fol der

pol ypeptide on the surface of the polynmer particle.In
The fdlowingrmbadiments map agdate bowtolf18¢ alRee agets4% 5% 10%
15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65%

0 0 . 850 0 09 t he.
o i 5 5 S 57 L AR e
15 bindmgidameingbatrhindsrtit Bisios pattner of thecfirkion potepptiae & e alldigonal

rticles. in. the co sitlion have a di aneter of .
fus AR B iRl et B PR R el St b rbgsrpratedyih
the POly¥ep baitibles pamiiost @glsi n the conposition have a

di aneter of between about

In one embodiment the polymer core comprises a polymer selected from poly-beta-amino
acids, polylactates, polythioesters and polyesters. Most preferably the polymer comprises
20 polyhydroxyalkanoate (PHA), preferably poly(3-hydroxybutyrate) (PHB).

In one embodiment the polymer particle comprises a polymer core encapsulated by a

phospholipid monolayer.

In one embodiment the particle forming protein is bound to the polymer core or to the

phospholipid monolayer or is bound to both.
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10 nmto about 150 nm (2) 60 %of the particles in
the conposition have a di aneter of between about 10 nm

W e0oaloanroe 100 nm (3) 45 % of the particles i nP€HaZ2006/000251
conposition have a dianmeter of between about 10 nmto
about 80 nm (4) 40 %of the particles in the
conposi tion have a di aneten2of between about 10 nmto
about 60 nm (5) 25 %of the particles in the

co it ] . i ay .0f
g e P e
the @OIyARE particle itfaxas.a di anmet er of between about 10 nmto

about 35 nm |n one enbodi ment the process further

conpr.i ses: adding to the . i
B L
whicﬂ‘é?ﬁ@?@@h@:?l#nﬁﬁr @leﬂidlﬁn{a@kq agolyper tdgolabs, a polyByr synthase and a

contacting the poly article i.th addi t |
partile Se ARG AT T HE PIUeiER DIE TN B OPALEH i nt o
miérg@rgﬁﬁn%dsr@lﬁt REEIJableF fordlingPol fmeOsHRidIEs, irOparfididdreiadse fom

one“enbodi ment the pol yner particles conprijse at Ieasth
the@enrers Rabstoarvs éldyl@igﬁdzs@@XBa?e”ﬂW@@’F%omﬁlteéﬂeﬁeW?ly selgsted from the

ol ymer. .papticle e ' .
e
Psdilaiembrisi ddevvpraivis Jeseudinroion gerdgivaiay and Habhiformer haloterrestris.

errboldi nment the procests] f]tjrther conprises: A) binding a
coupl.i r ent to t usi f b ndi ¥
In G eri i ponem s s Eh EARRLIRE o BB R AR
eutf- §FHIEPIeudb o R &lRNBad:, TeridohbeasmisiaReedthaetas bemgioso

of is incorporated into the 01J rre[ articles
Aexaprapes Benstarg. (i osap S P eH' Ofa&" S%F?’é’éﬁﬁ’"@”ﬁ’é &r ni nant ,

an epitope, or an imunogen of fragnment thereof, or
Thé AclEtid@REJURRERS 0859 PRI BRthasd FheaR B, 45aliff¢r3nt banteria have been

anti bc_)igfy. bi ndi ng donai n. - . .
obtained, differing in primary structure, substrate specificity and subunit composition.
Polymer synthases for use in the present invention are described in detail in Rehm B. H.
A., Biochem J., (2003), 376(1):15-33, which is herein incorporated by reference. For
example, the polymer synthase may comprise a PHA polymer synthase from C. necator,
P. aeruginosa, A. vinosum, B. megaterium, H. marismortui, P. aureofaciens, or P. putida,

which have Accession No.s AY836680, AE004091, AB205104, AF109909, YP137339,
AB049413 and AF150670, respectively.

)

In one embodiment the particle forming protein is a phasin. Most preferably the phasin is
selected from the group comprising a phasin from R. eutropha and P. oleovorans,

preferably the phasin phaP from R. eutropha and the phasin phaF from P. oleovorans.

In one embodiment the particle forming protein can be used for the 7n vitro production of
polymer particles by polymerising or facilitating the polymerisation of the substrates (R)-
Hydroxyacyl-CoA or other CoA thioester or derivatives thereof.
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Anot her aspect of the invention relates to a
di agnostic reagent conprising of polyner particles of
wao b@7ziosizemnt i on, and di agnostic kits conpri si ngpGUNA2006/000251
reagents. In one enbodi nent the polyner particles are
i mobi li sed on a substrate conprising an ELI SA pl at e,
m croarray slide or a chromagography matrix. |In one
enbodi nent the substance is a coloured or fluorescent
, I s to
I e e L e PR sl Yl PRSI IS ke Y
Opélen@lly@ﬁlbmmtydmmmarctd tletage, bstert drsatuméad druinemsitey fattfy dchg
nQt her enbodi nent the substance conpri ses
mgéggbmumﬁle?g'aIIOMIthe particle to be separated by
magneti sm or distinguished fromother sets of polyner
Inpae embodimemythdRiclaie acld Bequehde thateodssforla fivh gohpeptide
subhst ance that binds to or is incorporated into the
r particles is selected fromthe [ist conprising
a protein or protein fragnent, a peptide, a
Injont ynbedimes, theumuodelt hd@ dyquehcehiticoaskyfof 4 AGTTRMYolypetide
ant.i body binding domain, an antigen, an antigenic
COP@HETSni nant, an epitope, an inmunogen or fragnent
t hereof, a met al ion, a netal ion-coated nolecul e,
bi oy, awuelbR ackllsbqiindY it bdes fdil %ffhé{&{ patfiRr édﬁ%@&&fs with the
an inhibitor, a co-factor, a substrate, an enzyne
co-f act oP. o3’ ead epthsmucleiscasist ssauenap that codes for ﬁ@glmmr
t her eof n
ol | gosac rpteatyRS e by Bl BRESH Bhbfindl
l'i pi d, apelyier partifle a;grdmg. dotnied, @0 b padicleebimiay praeh, ora
virus, a hor none, a serum protein, nilk protein a

rracr(?agl S%Hér%%? eag FRe o? . th?ﬁcogin efog%r‘rg‘gg‘%/ glm y fused

su bst ancevithhiad 5°lir3¢isnd of thé nudeit A6O [sélpj’eﬂéeetﬁatl o€ fohepolymer
pol ymer artrcleslrs a skin care act)ve selected from
the grou %’“&ﬁ%r"’r ROIBEr Rl Wating dempiy, 2 profein eqmprsng a

mat eri al olgﬁq Fitirtié10 BinAsh AR S or whﬁksﬁ%ﬂﬁnggfo@élﬁ through a
wat er - sol ubl e vi tam ns, water-di spersible vitam ns

oi | - di speplgPusieotige {inkeries spa@mﬁeguerrye afja d¢sirsd bemethsor

conpri sing di met hi cone copol yol crosspolymers,

non(HMUl §hhéip gcﬁls@(ﬁ.feﬁg@ﬂﬁt &ABPfok RGN partner that is inserted into
di met'hi cone/ vi nyl ~di'met hi cone crosspol ymers

oi | - sol uﬁleeﬂuslmcractﬂaﬂeeuezmc thaegod@sﬁqyrarwlymger syithase) ajpilgmer

t er pene terols activ

pet o nydPESe SR el cofoRae0 AR PHER inding
ant i - oxi dandis,dr arcbactaile Bfn&i&@f}g@ﬁeﬁn tholgh abelfysucleotide linker or
flavonoi ds, anti g%a&gatgfygggents, anti-cellulite
agent s, fﬂﬁ‘ﬁ?réﬁﬁlue&ﬁ% HESIES gt i per spi rants and
fragrances or any conbi nation of any two or nore

t he®of . anucleic acid sequence that codes for a protease cleavage site spaced

CO

cE{

between the nucleic acid sequence that codes for a fusion partner and the
nucleic acid sequence that codes for a polymer synthase, a polymer
particle binding domain, a protein comprising a polymer particle binding

domain, or a particle forming protein; or
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In one enbodi nent the substance that binds to or is
i ncorporated into the polyner particles is a cleaning

wag@n3dwoeepri sing: (1) an enzynme sel ected fronP¢haziiosnoo2s1

conprising cellul ases, peroxi dases, proteases,

gl ucoanyl ases, anyl ases, |ipases, cutinases,
pecti nases, reductases, oxidases, phenol oxi dases,
| i poxygenases, |igninases, pullul anases, tannases,

pentgsan . - ses, an

e hon R RARRRGR: by AR TER e g

sel ect ed betveeen tlivenugleiigeid sxperics ithag codes iyt acfabibyl ba%er and the
car boxynet hyl cel | ul ose,

hydr oxy et H§PEECIdFauach B erdes fos p@opigney muplase, a polymer
copol ymersrtiie BIBdigE GomMAYApiotten @dagprﬁﬁ{gyd potyrA& frticle binding
copolynmers of muml eic anhydride and ethylene,

copol ynerdsmain, At pariicla fprping preteir@r net hyl vi nyl et her,
copol ymers of naleic anhydride and nethacrylic acid,

or (g@ anyg&gghgﬁhhngggrhﬁ@iggegpre thereof. In one
enbodi'nent” the fusion partner Is an enzyne sel ected
fromthe list conprising cellul ases, peroxidases,

In gpe emhedmenighe eidats) Presision anlypersisis compriseses

cuti nases, pectinases, reductases, oxidases,

phe r@* oXIxf3%#i% acid Qiggésﬁl@ e ESdes lférga,nfuﬁeﬁng tner contiguous with the

pul I'ul anases, tannases, pentosanases, nases,

b- gl ucana$es C-erainahogd oabesnincackEimmgence thyticadkeafes polymer
dehydr ogepases, | vier s,. di oxygenases,, . . .
ronogos SURRER; o BRLHERLPRTS nind SOHERT A Bitcin gomprising o

hydr oxy| @sBser phrsibRibiidisesdomdin,an agacts@amiag grotein, or
synthases. It is intended that reference to a range of

nunbers di sclosed, herein (for. exanple, 1 to 10) als

i nco E)o r AP BEINOACK} equehcp 61435 Pedes iferi aotlH%iPn Hﬂ%ﬁ?& thr\ﬁ)?"iyrﬁ‘ﬁed
t hat rangath(theN- ex@melfinallef the dmind.acid seucBee that ddePfor a
6.5, 7, 8, 9 and 10) and al so any range of rationa

nunber s RPBHISH sYmbase.rappbanermgrticksipgding domaipga protein 5t o

5.5 and : . . - L. .
a1 rangeg eifeds BYyRR b OELFIRI onid of Y RAIEI6MAL
expr ess| yraeisdhrosgth pephids Enkar or spricyr seseampd e dfsiredhEngth, or
is specifically intended and all possible conbinations

of E st Fiafy @lniﬁ’oaalc%sseﬂg%té:g@gl eﬁ{éﬁh%%‘é@%tfmy ﬂﬁﬂl 8%?%11%21%‘[ is

hi g val ue enune e e consi dere

expr ess| ynsstted iath the amiiosacapehiaet itancides forsipoiyingar synthase, a
manner . DEFCRIR%th OF,. THE DRAW NGS, Furt her aspects of,.
the presEAPTIRIEHETSMARE YORHR SrtOGRSAMPHEINE ARRDIpE particle

f ol | oW N@inding domain, or a particle forming protein through a peptide linker or

spacer sequence of a desired length, or

(4)  anamino acid sequence that codes for a protease cleavage site spaced
between the amino acid sequence that codes for a fusion partner and the
amino acid sequence that codes for a polymer synthase, a polymer particle
binding domain, a protein comprising a polymer particle binding domain,

or a particle forming protein; or
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description which is given by way of exanple only and
with reference to the acconpanying drawi ngs. Figure 1

WG h@me3H0GCchemati ¢ overview of an in vivo prodeCENZ2006/000251
pol ymer particle and the proteins and |ipids which are
associated with the particle. Figure 2 shows an
exanpl e of synthesis of pol ghydroxyal kanoat e pol yner
in R eutropha. Pol yhydroxyal kanoat e
pol dr X b ' ' r QG '
B oL SRS Bl el oy Rorl RAPRCInt Pement spaced

acet yl - Codtweth eheGnine peddsequende that cBldS foisa fusion partner and the

b- hydroxybutyric acid. The final step in the synthesis.
Pt t o Baareid sfec gt s1dch Mo liaRersur b IR teticle
parti cl e phidieh diendd, AlpRdtBinkempesih® apbEmnied bhrdicR biltiE@®main,
Figure 3 sh:i)}\%s_ t he plpgsm'ql g‘gHRGg-E)hglP-IE-Z whi ch o8
encodes &T PPAtiglsdpamng protgiiuct i on of a
pol yhydroxybutyrate core (3-hydroxybutyrate), and a
fusign Pahy BRLbARICATRE BBtk higophasin phab and
IL-2.” Figure 4 shows the plasmd pBHR68- phaP- MOG whi ch
encodes a PHA operan for production of a ) o
In ga¢ smYerimryishe pelsmer pasticle E@dmd%owybla eypplimey partiglg binding
' I | conprising the phasin phaP and MOG
doﬁiglu%@%gﬁ%\%gmgg%éhen&ti c view of the expression

constructs of the plasm ds shown in Figure 3 and
In phgembodimen the pelpiglersyntpseis eriBA polymengyngrasniyomrRalsionia
eu rlg a}FZI, PB@ %%gggseo eebvo!ﬂ IT%,’ P Iegctz’o%gn%u kbﬁdaz Pgeeun omonds deryginosa,
rry%fl - o1 Y8 EENar S ‘eSS I'n éncoding gene,
Aephvadias Prahcigyivr Taseapsaggthinng. gene; phaA, gene encodi ng
b- ket hot hi ol ase; phaB, gene encodi ng acet oacetyl - COA

reductase. Fjgure 6. shows the plasmd (Peters,,.V.
In R oa b RrFebioR OB PR LTy raggaubie
pr&BotéOYktewhi ch encodes the PHA synt hase from

Cupri avi dus necator. Figure 7 shows the plasm d pBHRSO

Q , .St ei hbche , Rehm B.H A 2000, , | . )
In %w%Plga?ddm?méﬁﬁfe@&%@le.Pr@%?teg%y-st@) is i sessiple
pripbihydfeaxyal kanoate core (nedium chain |ength

3-hydroxy fatty acids). Figure 8 shows the detection

of ant(lwqen-s ecifjc antibodies usj ngl ant i gen
[§

In gne pnbedimgnishavregikatableguomptsr systsnpia selpgtesl fpmp-agh driey rbage v

h5oe NG A DAL it h serial dilutions of pooled
angﬁtiggs?era ??ﬁ%{%e MOG (MOG) or OVA (OVA) i nmuni zed

mce. G anules were extensively washed and then
In pne eipbediaent theipismmetsr iyt sergna promotes ksewn gahoseikilipddn the art.

Sum{ble strong promoters comprise adenoviral promoters, such as the adenoviral major
late promoter; or heterologous promoters, such as the cytomegalovirus (CMV) promoter;
the respiratory syncytial virus (RSV) promoter; the simian virus 40 (SV40) promoter;
inducible promoters, such as the MMT promoter, the metallothionein promoter; heat
shock promoters; the albumin promoter; the ApoAl promoter; human globin promoters;
viral thymidine kinase promoters, such as the Herpes Simplex thymidine kinase
promoter; retroviral LTRs; the b-actin promoter; human growth hormone promoters;
phage promoters such as the T7, SP6 and T3 RNA polymerase promoters and the
cauliflower mosaic 35S (CaMV 358S) promoter.
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PE- conj ugat ed streptavidin and FACS-based detecti on.
The data was depicted in a "normalized" fashion (% of
wORy/0310€ representative experinment, of at | eBGT/NEZ2O6/000251
experinments perforned, is depicted. In Figure 8B, the
mean channel fluorescent for each dilution of antisera
from MOG or OVA i mmuni zed nBée binding to MOG phaP
wasmneasur ed and depi ct ed. I n Figure 8C, ELISA was
ni zed mce.
In%gé Fgﬁ&ggﬂegﬁhg ;dl%({?&?ﬁe anti - glgl\ka/eg%/ added to MOG
or OVA-coated wells and |ncubat ed for 30 m nutes.
Ingne ehydimesithe momaigis @ prog@tardeving ére sadamde ssshohe in SEQ ID
nteshed well's, followed by HRP-conjugated streptavidin
and TMB substrate. The optical density was read at
450nm and the results fromone representative
In@np embediment thé celt cdnml'sbs twaoor exqre diffeesnt sxpressfonrcorsiucarikat
data are di spl ayed as nean SEM
cofier?gllffﬁeg]% Séoélnpﬁl % gure 9 shows MOG phaP
(coI um A) and IL-2- phaP (colum B) fusion
In pnda ymbqiﬂlindﬁlsa smbsttd'n@lssaddelfa@ ehecxfellmﬁlbtmd B irPafrb i561|fuﬁ§n ]Ehadﬂlch a
det si ng nonocl ona i.bodj es speC| ic for
qué%’fﬁrglﬁﬁﬁ ?161@3? FoESCoRHa quQ%ﬂze( 9hthe, pelymer eagticles.
i ncubated with directly | abeled anti -
Inbhe empbiimestrthd Aision pafthér)is fdctddatos tHe'Hé‘sJ&ﬁﬁ}ﬁfildfg dPotein, a
anti - MOG + |ot| nyl ated anti-nmuse 1gG +
prafeindingmpnty a b1 Ay, rtprget-yindipg deyagip &biading prajeint abinding
pr&’bﬁlrfra%‘%hf M S tibody, ra%%'tﬂfot#yaiﬁ%ln%ﬂh an tahtlﬂ'gazzlgavr?/ cha{nh an

| 9G al'l ophycocyanin i stogra

antibogyrlightehare asinglendhaivio@tibaty, & smglep;hnmameantmady {acVHH for
e BRI a0 A, by iy e ooy sment, o

F(4’ mamgbam;ﬁagmaﬂt tahfeabf hutiboés Gepaentof sihgle-cMisry QicFlv}-arﬁlbody

I b th anti-MOG mAbs or
et i eBopt Biadng A errontn B eamgle o Smiagsi #y
anugdmdmerﬁm graﬁ Gyﬂug)% @H&bté}ﬁhﬂl rﬂlﬂ&%@hla{% Dinfhob Gl fr%g]ﬁent

det ecti on of bound to ranu PHA granu
bigfigy @ biokig IdaltlﬁéalePf@rﬁVrdé@@rﬂB‘ﬁﬂawﬂmEa s@hsir atemdm@ymnqtn abzyme, a

co \fécrtd)lo Y PecBHBS T ;izt??kﬁgrﬂ‘kﬁ{sa fé?r%{t ?lgl}lle atrgc%lrotoii-f %o Uélg Cfrgﬁment

ronot er or 'the ene
a lehled fan irthdhvitomgp hmmn@msiecﬂﬁl ) p(ﬁyﬁilsﬁklmg, ratobapl&grﬁ&ﬂam adNA

A0 R Lot A S, LB e
an laﬁmiﬂy Ghesifiétibh pegided Gﬂﬁiyrboiﬁ'ﬁﬁlaﬁwﬂ bhasawb ¥s hdte Meisr,

Si gnal pept i de Goat pol yclonal anti-human |gG horse

r adi ero as ates were used for detection
In gge 450 S‘iﬂﬁ‘ I @S@Ja%‘gwn%%iﬁw% ligyPligpgengiogiig @ycoprotein
MO®P e *ﬁ'&gﬁl@ﬂt@ thefdbY. A BIHIRHRRAMIN\Chcb@ing m}li)ws the detection of

pol yhydr oxybutyrate were added to eac
antipogieg paispdragainst MOG in samples of antisera, for example.

In one embodiment the target component is an anti-Myelin Oligodendrocyte

Glycoprotein (MOG) antibody or fragments thereof.
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wer e conducted in quadruplets and the nean val ue and

the standard deviation are indicated. Figure 11 shows
wWEDB7P3EEs anal ysi s of proteins bound in vitro BCT/NER006/000251

ZZ domai n- PHA synt hase fusion granules or protein A

sepharose and rel eased after elution. M nol ecul ar

wei ght standard; 1, Human seyum 2, proteins eluted

fromprotein A sepharose beads; 3, proteins eluted

ingap Aol B RA SR Sods sRaRLECR Bl Bl bR 56 v

bifDarRrget Vohp@icht Blagidab Typel U and Eype Aimramet responsaadipoptosss,
t he heavy and |ight chains of 1gG respectively.
angfog gpgiogepesihows | L- 2- phaP fusi on pol ypeptides on the
surface of polyner particles and cl eavage of the IL-2 -
Infoh® BmbBmest tﬁmupﬁﬁ% Hb@hBSs $eMond Rt SHeQkbiiAoRprikig
hi stograms show I'L-2-phaP expressing polyner particles
oligapetides, ah2yMmesbzynes andrgpamiytic Protying oy grgup particularly

i . ¢ ) .

b A R T R R e

inehwstveantbivel. vect or pBAD- P-AChR. I n this structure, the
sol ubl e domai n of human acetyl cholin-receptor

I nt et nati on | I 0
T BRI el TR BE Bl R Moo oo e pR s parfifles by
chefidatigRddifying eled & 1dbadhe Adidthd dishain lqeatey pa fiid sdheface with
Figure 14 shows the vector pBAD-P-Ml. In this
COUPHREICAFCAIS- t he sol ubl e donmai n of hunan
Thr onbopoi eti n- Receptor (M) (Biol. Pharm Bull.

In(020 @thboditieR) the Bib8li2 3 Hptewable $dbaLiuenagla télotilad de, tacudiddtent
of PhaP to create PhaP-Ml_ fusion pol ¥pept i des. Figure
malsoule ek ap B dluproppetcar Hueroghrapie) ¢ ragiogzotope. pLone oF Hioig wstal

oRSHESES BGuRMo %lam%rbe@imo %Zz&ﬁi@oﬂ&@%}ﬁﬁ tH SRR pAR oFe

omal n; , wldtype PHA granules. Measurenments were

conducted in triplicates and the nean val ue and the
Inong gahedimgai/tha recombinant pohrieptideds a diffigulf foldes pelypowriide.
ELI SA appl yi ng the anti body capture assay using

o s N eSeA 9l SR A S, phn

qué:dsy)ﬁ@ptexptesséféma br expresstoadyftemm P.  aer ugi nosa
Dphad -Z-C2 (pBBRUOG- | acZphad ) and fromw | dtype P.

GBIl B LA 1B RO ontg e
seatch ae lledtify @ polypeptidertbstilae preploasly bednodetatmanredi th datimeigclusion
re . quantified by using o-phenyl enedi am ne sol ution
bogdics YRR ETRTIEC 1oL P BT S avel engt h of 405
nm Fi gure 17 shows the |1gG bindi ng performance of
Inpak yadodipent the dFfcui Sidea polppepfide thowrticted BildxprgsHipps eandidate
e : ; ; :
pqiﬁ%lgg%aiggg%gtecpe&lltﬁaetscaw nct>t 8rlil‘rt1 pc?llyr%gra }laargcelgst elmgleexg%lining the cell
microscopically to determine whether or not the expressed polypeptide forms inclusion

bodies.

Preferably the particle forming protein remains associated with the particle it forms to
assist the correct folding of the difficult folder polypeptide on the surface of the polymer
particle.
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detection. PHA granul es displaying ZZ domai n- PhaC
fusion pol ypeptides were isolated fromcells

wa@onvas1ineng pCWE- ZZ( - ) phaC and pMCS69 (A), PCT/NZ2006/000251
pBHR69- ZZ(-)rhaC (B), and pET14b-ZZ(-)phaC (C). The
i sol ated polymer particles were incubated with | abel ed
nmouse | g&b nonocl onal anti B®di es conjugated to
phycoerythrin at three different concentrations: (i),

. q”‘ | d 0
In%a% b3 tEeast(deEv 15/%% dm“%%,{ﬂﬁ/%, | g,éo% 1%9 2698 350, Lbos,
35&’@r4b% AAYC SO%ISjEQI 6,0)9(? 65%70%975&% 81]%,?5%490% 22%, 99% gr 100%
omai n- PHA synt hase fusi ept.i des conpar e
of e RrBr gten o 6 RSt B Codys Y SR s R iy

beads (B), using |abeled nouse | g&b nonocl ona

In@Ré eRBOdIRNICINY) DBt pattities e e&hydsitidnhavEh Glbhtek 3f between
shows the IgG bi ndi ng perfornance of polyner particles

abﬂ?%’&l‘é?/?‘hﬁ’%? Worei FeFRl¥y nt hase fusion pol ypepti des
as a function of polymer size. PHA granules displaying
72 qoymai goBhagink 9@1&1@1%5 apdhy BERposHEH L & diaﬁ@te}to%@ewe%bout
cells containin Z(-)phaC and pMCS69
pBHR69- zzplyrpﬁ@go‘etsw ngud pET14b- ZZ(-) phaC ( C) The
i sol ated polymer particles in (A and (B) had an
average gpag of)lfh)e P Ufes iPfle 0O Mn%%e %Ia (PérY)Tg%tween about
partlcles in an avera e slze o nm
The polyd@mHMmem@H@Qnmere i ncubated with | abel ed
mouse | g&b nonocl onal anti bodi es conjugated to

P _hy 8?)9 r yt4|§ fo Bf t%e CRO @ él (grpp&satlo]n%aw/ ma%ﬁgegﬁg Eetween about

Fi gure 20 s e Sl ze ution o
partlcleéomnmphhmmmgrmhe I gG bi ndi ng domain ZZ from
protein A derived fron1pET14b ZZ(-) phaC Figure 21

sho ) the m.craqbi al

ant?%%n 3§§g“§§|Ra‘ d%%ﬁﬂ?@mnl V?a %bﬁ@mﬁbﬂmut
anti gen- 4pe@i biabodrslinagdi es fol | owed by detectlon

using | abel ed secondary antibodi es. DETAILED

el &Tks 20 bl YREFIBAY I B SAmBG UG £ HiaP o pfween dbou

parti cul ap nide aB6@IOHm;iopvention rel ates to
functionalised pol ymer particles processes of

pr o ctl uses her Functional i sed po
par? ol ed ?316@&5&0 egdn QO@Powrbhasvaﬁfi%t@daﬁzatween about

fusion quhﬁgggbgﬁggﬁ@ne or nore substances
i ncorporated or adsorbed into the polyner particle

core, one or nore substances bound to surface bound

In ppe sbodisrtIbpiosRss further eoreRsisBs nat i on t her eof . 1.
Definitions

A) adding to the cell culture or solution at least one substance that binds to or is

incorporated into the polymer particles, or

B) contacting the polymer particles with adding at least one substance that binds to or

is incorporated into the polymer particles, or

) a combination thereof.
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The ternms "to alter expression of and "altered
expression"” of a polynucleotide or polypeptide, are
WO niogf3de t 0 enconpass the situation where a PCT/NZ2006/000251
pol ynucl eotide is nodified thus |leading to altered
expression of a polynucl eotide or pol ypepti de.
Modi fi cation of the pol ynucB®2oti de may be through
genetic transformation or other nethods known in the
In®ht emBSdilRAUGE PSIyE Rl QBScontiRe Ielltglegts? BEéjsu%Mﬁ%Sb%lugﬁ" o or
. can be related t0 an I ncrease or decrease In the
Ingprprratied gfto thewbmarsparidds. and/ or  pol ypepti de produced
and may also result in altered activity of a

InBH%XﬁS iﬁgﬁjgyﬁm&%s%hﬁgfgh% As.in the sequence of a

pol ynucl eoti de™ an ol ypep € produced. The term
“codi ng region" or "open reading frame" (ORP) refers

A o tindirgmewiping sagensfo the fetorpacin®Nindieg demaie. or a
cDNA sequence that is capable of producing a

In taﬁ&ﬂ&%ﬁib%?in%ﬁt ﬁ{e%‘?&%%s iﬁﬂgér Iy riQeoslz ypeptide under the
control of appropriate regulatory sequences. The
codi ng sequence is identified by the presence of a 5

At r abiriding aepupling teagand trthafidicn Bitnertandihgtomainahdp
codon. Wen inserted into a genetic construct, a

" cogli g%?ﬂﬁ "o . bei ng expressed when
B%t ?@ﬂggéﬁa y %fHE%gﬁggﬂgégﬁﬁﬁggr%ﬁ%ﬁterninator
sequences. The term "conpl ex" as used herein refers to
In gngpesniedimentahe subktenaschas birsls hgomsis pebyvertedimtetha pdlyaier
paﬁﬁﬁﬁ%m%§§x£93i9n pol ypepti de conprising an amino acid
sequence encodi ng at | east one particle binding domain
and an am no acid sequence encoding at |east one
bi ndng dormatigen, whentizenic derrhinac] agepd0p@ion ah SmPAHGEN P
a target .co ent.. The term "conprising"” as used In
this spegﬁgggggwﬁﬂﬂﬁgans "consisting at |least in part
of . When interpreting statenents in this specification

whi ) i ned aidibotifat ariti®ody fridigert &t ures, prefaced by
that termin each statenent, all need to be present

but gt her features can al so be present. The term
"co&%lin@lwggﬁg% ind IgiBE'QHLherein refers to an
I norganic or organi c conpound that is suitable for
Anbihatlaspgctaff tHeciasdntion eclsedxs thaligiosiic Badetlf §dMrisGRUTpb Reher
reé eﬂ%-that,is suitabl e for binding a coupling
patfig gB © JH cBien. epgjdiaghngtiakity omyrismgsuduisagsiice on t he
ot her side. As used herein, the term"difficult folder

In @ enitin & the @I @& phficks AR RERTLE oh BRELMAR L omprising an
expressed reconbinantly in a cellular expression

EL&%‘? plate pasrARTaige abt ehragaioaahy Batixnown as i ncl usi on
bodies, primarily of unfolded or partially-folded ful

In &e dd@ollirAdnt kIRNGbSRance is a coloured or fluorescent molecule, a radioisotope, or
one or more metal ions to allow the particles to be distinguished from other sets of

polymer particles by the mean intensity of the label.

In another embodiment the substance comprises metal ions to allow the particle to be
separated by magnetism or distinguished from other sets of polymer particles by MRI or
X-Ray. '
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pol ypepti des rather than correctly fol ded, native
protein. The terns" insol ubl e aggregate" and
wO pevclosmdon body" are used herein interchangeabd/NZI106/000251
term "expression construct” refers to a genetic
construct that includes the necessary el enents that
permt transcribing the insgyt polynucleotide
nol ecul e, and, optionally, translating the transcri pt
into a pol ypeptide. An expression construct typically
In eBneiPpeceRtibesupstapes tgat s depi mcomatsf 1@?%1596 pamer
pafthtE ¢ Qdted ok bR 1ﬁ9§&m2&%idg A FbRINMH pebteinlTR1gRRAB b pbitde, 2
wi I'l' be transforned, ) the polynucleotide to be )
pospeptides axtiantibady pentidodwtragniat.oin antibrdy binding flomaineanirogeen,
cel.l I ] .. CONST L ' .
SIS o DG GRS Flinotd b P LRSI T i o
métsition-aodt@pmblealit cistér woidinf streptavatin ngdeivafives thereof, an inhibitor,

expression, or may be incorporated into the hos
* GEAONE & SR ARG i SRy ErORr R aAebeult or fragment
therb @ ABEARANaPinh oY, ABRorRckh41d8 San ol ADsdéeRFidBEA Sdliksaccharide, a

refer To the activity of a particle formng protein as
glyposrotrin.edirpib sl onfragmenythareof, asellexiyasty puises, adofmong, a serum

seql f pt j r Qo

U EMRIERSR! s BABSARINIRP) e o Ll OE o oy oo
oracire thetepf.and/ or provi des three di nensional structure

of the pol ypeptide. The term "fusion pol ypeptide", as

used her.ein,.ref t . pol t.] I, S] or
tn 437 BB nt HllaRen SRRt SRR ACHARRT S ol ity
pattitld3axy kkin esk detbe seleciad fiopi thel grouprkmgeisihg sdrstmemagents,

si ngl e conti nuoys, pol ypeptide. Jt should be er.st ood
pafiipaiAia RETYls ORBRBE BB Ultiens oBHS AR BE Vi
wilbL 8§t b1l YRAHING 0il- M EBIE bitarhihs QIO FIMOE adtbiBES comprising
respective_ am no and carboxyl terimni through a
dimpthicone eppobieherosspolynzans, ageemplsiiing sisipmept sageprisimg
dilfngﬂcgﬁe/gﬁgycﬂﬁﬁ{ﬂi&%e %ﬁ)ggﬂo s, b-oibId dsnkYr%Hré iV ¥omprising
conprise an amno acl d sequerice encoding a parti e
oilsohudhilgrsboeralicohals phptostamisn anteadnd astpschatehyphoxdaads, sitamin
| east ope f.usion partner, ln one enbodi ment the aning,.
RN R R R T o T WS
inflitfhinf0 6t dgénfsUgRcellnfiRgbntd tdpictk efestetisy) adtjerspiragts afd No
aci d sequences of, said fusion pol ype?ti de arranged in
fragramcess geRnygOmbiRAtios PEa] tgi % groehisiest| i nker - f usi on
partner, for exanple. |In other embodinents the am no
In@d6E EmBEAMBRGES sistah&thhilsihdRRo BRIsYRBdrated THRY tHe§olymer

indirectly .
particles is a cleaning agent comprising:
¢)) an enzyme selected from the list comprising cellulases, peroxidases,
proteases, glucoamylases, amylases, lipases, cutinases, pectinases,
reductases, oxidases, phenoloxidases, lipoxygenases, ligninases,

pullulanases, tannases, pentosanases, malanases, -glucanases, and

arabinosidases, or

2) an anti-redeposition agent selected from the group comprising

methylcellulose, carboxymethylcellulose, hydroxyethylcellulose,
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fused through or conprise an additional polypeptide
arranged in the order of particle binding
waloooaiosr7ealdi t i onal pol ypepti de-fusi on partner, POT/NZ2006/000251
particl e binding domai n-Iinkerfusion
partner-additional polypeptide. A fusion polypeptide
according to the invention4may al so conprise one or
nore pol ypepti de sequences inserted within the
sequence_of an I i : : ic acid,
pol'y poptiegecBRft ARl MRRHEE ot ARLicHRIRIE and acrylc o
sequencecopalyniees ofsaeit anhydntle amd ethyleah cepalpyers of plale
protein c risi article bindin L.n. JThe.
P Ui on GGt and dactol By EpE: P HpBrs AR ant ik 6"
pol ypept jit@agyikdacdd® or Protein, a protein fragment, a
bi ndi ng domain, a target-binding domain, a binding
protein, a binding protein fragnent, an anti body, an
ant (DodyamyragpERtion §HVRY; 1’6‘88@1%%’2\/y chain, an
anti body light chain, a single chain antibody, a
In &J@%‘tﬁ)ﬂgﬂé}ﬁkﬁé B8bh paher (sen\alkrhosel@xinied i the list Eabprising
ant1 body fragnment, an Fc antibody fragnent, an Fv
celtuised papxidasagriateases, ghpeosmylnsesn nleeRs> FRasEirEWHnases: Fab'
nti bo Er . Q5 . i [ ﬂﬂ'anases,
pePatsa o TR hsos IR RS pfbny S T A
tar@¥REerosanasesanbiagesas, faglucmedegemitinasitasesniagemases.dpydrolases,

epi tope, a hapten n i nmmunogen,. an_li
copflsesraes PR et £ pp BTTH P s THRO Sbihetases
epiidrRs, Ayidkased, Silfetdsad, Gansabylases yndsyntimsabzyne, a
co-factor, a receptor, a receptor fragnent, a receptor

subunit, a receptor subunit fragnment | i. d
It s Hensied drat rejerﬁ%q%ﬁ% A&angg of BEMpeFs glggl’%ef@}ﬁ%? f{‘g}” %xea’ r})ée, 1to 10)
alS WD IRERER e tRalPPioRil Reinbers hatfied that @ngd @6 expiplepe, 1.1,

a cysteine residue, a library peptide, . a qggrter. i th
2, Beh®.i 446, 6,8, Af $,i%andyl Op aind Flccayiraneed petiqnal nugnbers,within that

conbi nat i : Erefdrt, aRRAKIEhgBEOf all
TS ey se%{%%pgg’tﬁétg?? %&B‘g‘; egrrltr(air?’gp {83 z/)%glg’t'et?drgs I iast edrat%gvoe *
reER8 ek esahyt digeldsed heminpae hereby exRedselyinglosed Bhesppisdnhy

dompin js.intended t n .one half . .
CXEIBHJﬁF @ﬁ)@h}t s %Peﬂglﬁgfyﬂa%ﬂg?ecf angr?gl prgl),gsdnlle r(})gtltlﬂa%léitl%lllsnOé inlr.]ugerlcal
vaRRb betwebPie tdigest Vattie aldayehighest valxasmpinesrated are to be considered to

anti bodyantigen, antibody- ant_f body bi ndi ng donai n,
betsixprepsly Steied bt B appHcation dopFHHIf PR, enzynei nhi bi t or
pairs. A target-binding domain will bind a target

N'ORTEPRAWRNdsMaY be an antibody or
Di‘gﬁit;lﬁg%&df})f ragnent, for exanple. A polypeptide-binding

domain will bind a_ pol ypeptide, and nay_.be an ti.body
Fugthenarppasooh ine PERGRb et SRR PGPSR B9} DB AT pWing

[ i@lis SIvERBY WaD G BXR L Buly Rl wekasRictce foXBEP! es
decs) r&gﬁgg{hé%g%g{v?ﬂa% r%gy be blgundyby a bi ndi ng domai n
acctrapanyingalrpriogei n, a
Figure 1 shows a schematic overview of an in vivo produced polymer particle and the

proteins and lipids which are associated with the particle.

Figure 2 shows an example of synthesis of polyhydroxyalkanoate polymer in

R. eutropha. Polyhydroxyalkanoate polyhydroxybutyric acid (PHB) is produced in a
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protein fragnment, a peptide, a polypeptide, a
pol ypepti de fragnent, an anti body, an anti body
wo e@gne1tog an anti body bi ndi ng domai n, an ant i BERYNZ2006/000251
antigen fragnent, an antigenic determ nant, an
epi tope, a hapten, an inmunogen, an inmunogen
fragnent, a netal ion, a nmet2al ion-coated nol ecul e,
biotin, a biotin derivative, avidin, streptavidin, an
thﬂe%gﬂagéeﬁr%ess Qtaﬁﬁlgffﬂ)% Bk ’su@stlﬁféba%Et§1ﬁ38A e @%Xﬁ@%t ulﬂf‘m PHB is
abzyne, a rece a receptor fragnent, a receptor
B- hytdkmaybutyma acidc @m Bnal step unmthe s&nthginmwltsan theglamahtioa of a

ece and tor, a on| ,..a_receptor
polyfiet Guirleovife e PG mupBaarad tog sbFEF Rieftpr
protein, a signalling protein fragnent, a growth
Fifua€ 8 eliowsthg phwhiil ﬁBRR@ﬂ-plﬁdPaIWthhanwchma ®HApbpendn for
pr&%ﬁ%&&gm Scr lg%llagqnqog%g 0 fr g atg) ar%n a %urs]{(])h%t)fyggﬁtide
coﬂ%éﬁﬁé%%ﬁélﬁ%haF%rﬁ'IIL@pr otein, a lipid, acell, a
| -Surface protein, a ceII-surface I|p|d a
ceII-surface carboq¥drate a cell-surf
Fighrg ¢ shawst e Rlasmidni} R@Phaé’cMOCaWWh%wdaS % PHesonegy for
Midda REREL d
nﬁ%@?@%n QQHHRQEn& e%%ﬁggﬁs(ﬂ&gmﬁgﬁﬁalng reage??gmqﬁle
copmhyhgﬁmqﬂmmephd’gﬂdﬂ@ﬁbeut|calIy active agent, a
bi ol ogi cally active agent, a | abel, a coupling

F1%u.er§? ?H&\m 2?5(%1'685‘[% YieWoP %d&g&e@ﬁof&?ﬁ&&&é Shné gﬂ%fdg ShowiRin
uclreic acid or any conpinatron of any two or nore
F1gdireB and Fighxeadrph exsangfe iDAsdnisttle g pdaneten phoAgihasie gdmeall2,

G Avee M ST so oy & APl et koA 706C

PHA Bﬁﬁlﬁb@g effodin3@ehd) YRAL] RRe efidMinEg B tRNRIB1EE PRLB, deie AN
ant’i body or anti body fragrrent is al so i ntended to

enghtbrmhisstoscetyl-Gare IddCtasf i body or anti body fragnment, for
exanpl e a colorinetric enzyne-|abel ed antibody or

Fl?ﬁ& 6 RS the %91@1%{3 pCWECtP@tefsabeérﬁlq{@}ﬁﬁ IHAdY. 2005 aENIOdy

ragment, a fluorescentl [ abel ed antibody or anti body
Mmr@gqiehqﬁ 348, a93q1@9hwhwh@n@odeati@|Péra4 ayithase Spmorunafvidys dy
gnent . The term "genetic construct” refers to a
ol'ynucl eoti de nol ecul e, usual |y doubl e-stranded DNA,
V\,hl ch may have inserted into it another polynucl eotide
Figiot &sboves ihe mbismut@IﬂR&b(erﬁztc Seimbiiche! ro|Rebul BH.4u2WW0a4ppl.

Mgy Bisteoy Bz R TR WIS By AsREN Rl fg gore medium

ch@ﬁinéﬁgith 3-hamoey thtyngidse i nsert pol ynucl eoti de
nmol ecul e, and, optionally, translating the transcript

iy BB B BB ST R PN S g i raa
grédu®® B MG §2N0G-nRPlgrafule Wir@ﬂba@dﬂdm{ sdiydidgioas of pooled

reconblnant EPl nucl eot i de.
antisera from five M OG) or OVA (OVA) 1mmunlzed mice. Granules were

extensively washed and then incubated with biotinylated anti-mouse IgG, followed by

necaz‘

PE-conjugated streptavidin and FACS-based detection. The data was depicted in a
"normalized" fashion (% of Max). One representative experiment, of at least two
experirhents performed, is depicted. In Figure 8B, the mean channel fluorescent for each

dilution of antisera from MOG or OVA immunized mice binding to MOG-phaP was



10

15

20

25

inside the host cell the genetic construct may becone

integrated in the host chronbosonal DNA. The genetic
w@om3nsres nmay be linked to a vector. The ter nPCTNEL2006/000251

cell" refers to a bacterial cell, a fungi cell, yeast

cell, a plant cell, an insect cell or an aninmal cel

such as a mammal i an host celd that is either 1) a

natural PHA particle producing host cell, or 2) a host

cell.ca i n n.e L r.
b A R S5 RO 3 mroc
and@ o/ @-nﬁﬁdﬁﬁ@%cﬁ?@e%mb@ﬂt?ﬁﬁ?f %he antpbasi Merel ?Nd:ed: ko Iglﬂiba)r

are required to au 0 e a or
0%109’#%3 Wty #nddpenbe %Hr%%&%odﬂmwep IBEma%tﬁi Al mou&lfllsgph\gas then
ad@dns ttﬁecwﬁg@bbglléﬁfoﬂo%d m?ﬁRlﬂ@J)ﬂéug”dféﬂi s’f@bﬁ%dﬁ%ﬂt’ﬂm @fbstrate.

are provided in the culfure medium The terms
The pgidabidensity gvas’remd at #50ant gndgheresults fm opzrepesentaivgs

exﬁ%%ien eorf%t astt [E\(% g%ﬂ)e%l%eﬁto ’f)glrf&gl‘?e{ag% sI %&1 Fﬂé %Eﬂggl'r(gS(fA data are
didplayed edmeam :tSEMlBJm aiplicate semnglesZZ domai n having t he
sequence set forth |n an1no acids 48 to 179 of SEQID

ridhh st D BT g TR A e B8 S e

on i §sBlc /e pﬂﬂﬂﬁér@aﬁloﬂd@ Quﬁ bé baedtebaiiig pepiclda) aanbediéﬁfpéblﬁc
"i nclusion_ bodi es" as used her fers.to,. |nf Eq‘f

forgogfaspations! epitqpet #itH] Afé%t(vya&‘egﬁs é’&@@e PO disetidaeled anti-

IL: tZEﬁycGé}mhhs %1)FHa'rtf@ers 1ﬁéﬁb%d withohdadoer+ %Elhﬂ/lédeh ¥hiehhask

or partidl” I'ength polypeptides rather

Ig@ drstreptalylinf- dhme@tythwat ({iepapradesdhebateh G?Wthe?rnﬁd\/@i(ht Hizedtlyn

an
labe?]egl arnglhr%%usg I (;‘x aﬁgpﬁg/%c %@rgﬁg r.l‘ ﬁg @eli%'; hlsfa us e ﬁ\g?lger ﬁlﬁ(ﬂlescence of
the Bm-a)rﬁb-Qq)dhy)hﬁQjaﬁ&lds luetubityd itk t]p)sr z&melﬂicb odntieMO@mADs,

article to be dlstl shed t hat do
redpiitebingns Respnus pomal ey bsperEtbifs fromRtuedthe
MOty oS PR3 HaRERT bmue@inh@med \Qﬁlﬁ‘&ﬂtf MO n2bs@r aitigES] 1 ed
event or state. For exanple i dentification of the
respgeiielled event or state" allows particles to be
di sti ngui shed based on whether or not they display the
Fi %.g§ hé Q%V\?SVQHSAQImr%I\%hguS Iﬁqgfg?a[rﬁMS ¥ind BRi-{ AP htidodied for the

[ oured or | uorescent nol ecule or a rad|0|sotope
demlctl@r wfdgG\)@uyd tohléHA graules.oRHA grenplesrieere isolatedelio fegombinant

Zn lgqar%)gn Va(% ﬁsﬂﬁr tlilﬁgngd% Qon?aqn%iﬁe?t%&attng gacg%(fomgﬁe& or the T7

I hgul she romotner se
ph@@ Iirbﬁlb’e:ﬁ fdi)gehﬂxmssﬁn Retye. follbneing abrlonsay the A §ymlnasaﬂ

artner or. ma bound or.. abs 0
i oo b LR 6 1) A IRCh Y aBEs e G togpein
Plﬂé( @yﬂtﬁh%@ RRYAN I §ignd pYSiliel A(-MOZ2QBHAROBIZR syBRaRdusion plus
hm which is herern |ncorporated g% reference. A

SIgmamﬁ@tld@f Geatwelyelosalrntittapend sarhorsgiradishapraowidass conjugates were
ung f &Q%rn' O%Ibgglzwq%ﬁl Eﬁﬁa;l ?ﬂo{u‘&s Ef Fﬁfﬁeg?ﬁﬁﬂ@protem (0.37 pg)

|ocyanate uoresces at
correspondmg to 2.6 ug polyhydroxybutyrate were added to each well. Measurements

were conducted in quadruplets and the mean value and the standard deviation are

indicated.
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about 530nm phycoerythrin (PE) (575nm, texas red
(620 nm), phycoerythrin-texas red (615 nm,
wa@bkdogpsreocyani n (APC) ( 660 nm), propidi um i oRPCTHNZEWM®E/H00251
(660 nm, phycoerythrin-cyanine dye (BD Cy- Chrone)
(670 nm, peridinin chlorophyll protein (perCP) (675
nm, peridinin chlorophyll 4grotein- cyani ne dye
(perCP-Cy5.5) (694 nm) and ), allophycocyani n-cyani ne
. d PC- . v e 77 | y
Figf s SHERACE il of MR RIS IRPCEL B 2 Bt
PHABIREsedhision peptlesier proteirad yephardse Badureleapmiptfiedelution. M,

referably canprises any polypept.i de of .any | en
o Sher oL 355 B Y g
bead M pRYicif IMel HRETWIMI§pd BILA Rednules; 4,rpaomeins eluteddforh ZAe,
sense or antisense orientatian) om_pepti des

) ra , r

dorhinsRIdA sephasedusion SenyISs HeplPuRgHIh ZZni oeria i 9,‘)“.518&310
i @5 | | Eary i RPhtQhaidh 8F 100 bespectively.
squg'%’p g%t %ﬂg e?éﬁdlgag?slatﬁg gédgg %bg ﬁg?t aalf rag r%g}r:lt esg?c ey
interest fromone of these entities. Fragnents of .

Figuret 1r shows Hfa-1ihal ifusiien palyreptidasamn taowifane obpol wpen Repisdes and

f .. Eagh ' y ' i
o EPUP 3 D S8 SR . o
TL-diphpb aypragidgebemniripdeiclds babated with itk 42 mAdbk dived!yedoppled to

acid npl ecul es encodi ng a peptjde |ibra is ofit
phycopABcPd pares Feendsrpiig@eRREGHT haurm ) posfo gt @1 hours.

terms "peptide library" and "expression library" may
Fiddee US@dws MereeiapBadhbya i, einrthid speastdieNie solubleeomain of

text. Techni f i i de L i
e sqeihebs BrFPRE Coranignt g o e 4205 vt P len Ek,
123% gzdp%p] $6L SSRDARE LA XRBEtd BE Miiehhiliess PHaPIp kst PhaB-AChR

ereln relates'to an am no acid or nucleotide
fuseopedypeptiddsat i ndirectly fuses two or nore
pol ypeptides or two or nore nucleic acid sequences
i &REPAl 2 -PAIP R i d §Rucn e SheSA1Y déh8in of human
Fl%“u“’hE‘gérh%g’rstt%%%%{eofggﬁgglﬁ?| §UEG. 15, 20, 25, 30

ThadmbopbictidRecsBor (BAnl) GXpl. BBgrm7 Bpll .7(8,0(’)4?(2,7'(3352 1 %22 Daws or

o 00 BB AR bRl O

restriction enzyne recognition rite. In another
Fi @b 08l sHoentthd kenpbianice stabititysqf 7 PHAvgramdesmsseseedaby ELISA. A,

r ot ease_cl eayage ogni tion, sue ce suc )
27RO BRI SESP DRI OB T BFPS TR By Vg urements vere
coRBRHENE GiplRhteRarRBtht nRBh kAL ghdEthe SRdaré Uehatim sadindicated.
Intein. I'n another enbodi nent the |inker or spacer

facilitates independent folgin of the fusion tosid
Figrap §pehstisdedS Arpelying e eniteey c%gbqg|ag§awﬁxng anti-Brgalagtosidase
aﬁ@aﬁ%&uﬁu@%@& ﬁ) IERP%H@ PPl @hhiA8s. PHACHEMIELSsplBARILacZ-PhaC

entity I'n the popul ation differing in sone respect

fufiopolgpaptities (A9 viere igoliet Hiom Pheeruginosa AphaCl-Z-C2 (pPBBR1JOS-
lacZphaCl) and from wildtype P. aeruginosa PAO1 (B). After binding anti-p-
galactosidase antibody conjugates to PHA granules attached to the microtiter plate, bound
antibodies were quantified by using o-phenylenediamine solution and measuring the

absorbance at a wavelength of 405 nm.
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popul ati on. For exanple, when used in reference to a
m xed popul ati on of expression constructs, this refers
W e00d/opopal ati on of expression constructs wher BCBAZRN06/000251
expression construct differs in respect of the fusion
pol ypeptide it encodes. Alternatively, when used in
reference to a m xed popul @6i on of fusion
pol ypeptides, this refers to a popul ation of fusion
‘ I : . > e -
e
donpinPEinsynthase iop polyeeptalepvithonssignal nepflebbFAGSHysed

damai r th rticl r.m.n ' . .
cergeie PriReriies Rl O B RGO ogi Poplifs g jsoated
fromﬁélelﬂb m&@ﬁhgp@l@@mpﬁmmm? pMCSEd (A@,mﬂl—ﬁlté%ZZ@jphaC (B), and

ol yner particles, is refers to a popul ation,
DB A DY (o 108 ispbie Cooliieny Rt o Tp dicn b e fabeled
motsd [5€3PRoho@bnal BRitodRk QthﬁT?%téépt@ PhicRr@hrid #3heB different

pol ypeptides it carries. e term "nucleic acid" as
congerdetines: 6.1 tembrigGeRE; 4iik il fgp gmLdeGdiiené (iiyt!P uedal 12G-
PE pol ymer of deoxyri bonucl eotide, ribonucl eotide bases

‘or known anal ogues of natural nucl eotides, orm xtures

thereof. The termincludes reference to a specified
Figeed8eshoes the Ig@ bindirg peofoamaeg 0é pelsmeopaticlaedisplaying ZZ

t he 0 nl ess. ot herwi se ipdicated. . .
comiit P sl B SRR LR L bRt LBl 8 S hapesiaty
avallfle PEREN 2eBMAg betiaBaPlsihg IatdtethonsedgpG2t ahodlbrel

sequenced to be expressed is placed under the control
antibpdieg gepivgatsdyo ghwesnte™ hat i ncl ude pronoters,

ti ssue-specific regulatory el enents, tenporal

FighRAY sBbRE the@bE MRSy pRRBRARERIE polyRRf fHE6ESdighldying ZZ
term nators. The term "over-expressi on" gener al ll-%ﬂb
gignules

dompain-$iFEA satharelusiondabrpiiics rs Aftgehen pf RAUTRS 45 &
disfiflihg 7D HorRELPEASALEK BoRp0iidst QNI KO \ANITBbn Bhing

ranstor ned host e term " overexpressi on
pCWHRAZ (+3pédCiand pRIGHOD @A), tpBHROPeT Z(-pha@éB s end)pk T RWAZZ(-)phaC
preferably indicates a |evel e essi gn. at
©f g5 tiraRttiennrt @ o BLARY S Belbr A Lsom.
wh&@@stfths plk))lP'mJeﬂ aatigemn{(@b Pétr arN®Rrdge 8126 ﬁ)ﬁabmdll(a(bhrh. Tg{bpelymer
yreferably the | evel of expression is a ast about
parbcles,ereHRGEIRY vAIdtelfoTeh B RO bR op et G ggated to
&lg,g{r 5 ' @whout 25-fol d higher,
ph}ggout ?Oaaé]‘agfgémﬁ?%ﬁ{ﬁgﬂrﬁ) 'g%%%t%gg?ol d hi gher, about

_40-fol d higher, about 45-fold héiggher,, about 50-fal d .
Fightegifeshowa Erssizestistrlpntioniof gplymer pasbicles dioplaypg the IgHdyinding

R R R e

hi gher, about 90-fold higher, about 95-fold hi g.her,. or
Figatsolit shoos afseliethatic yleay ofghe minsotial pradustipy pf adigey displaying PHA

observed in a cont host. S :
aralier o B ek enr B nE Bocles ARG el sine
labeldirb&onddry bstitHodiegues known to those

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to polymer particles and uses thereof. In particular the

present invention relates to functionalised polymer particles, processes of production and
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skilled in the art including, but not limted to

Northern bl ot analysis. The term"particle binding
waleovaios’70@s used herein refers to a pol ypepti dBCT/NZ2006/000251

sequence that forns or conprises a domain capabl e of

bi nding to the polymer core or to the phospholi pid

nmenbr ane surroundi ng the pohynmer core or both. The

particle binding domain nmay, for exanple, be selected

i i_neli rmnal  fragnent of a '

s B8, R Sl s R R ol B o bSO E fr pr Brfce-bound
fugiam polgpeptides) dhagr thoreguisstinced intorpyrated s @dgkbed ifit8 RRESEPher

rotein. Exanpl es. of po pti de sequences that
BTG ons S By ot POIG thitaih SO HeHaR AR PAGPERlides or o
cop®inanes tdepel ynerase, a pol yner regul ator, a pol ymer
synthase and a particle size-determ ning protein. The
C-terminal fragment of the surface protein phasin
1. (phdMefiniighh R “eut r opha (anino acid residues from
>Al al 41) is hydrophilic and may be replaced by fusion
THRArhi3eESalWr bRiSedsiddl oY &1 +altBreR iRt SR Torh lﬂ@lyﬁﬂﬁé&tﬂle\& a
t he polyner particle binding domain (i.e. the
polypertide; pralintendedrie propmpesstthesigatipmpbernsfa polmuplodtydess modified

j: i i .ndi ' an . hydr oRi. c.. .
N e
pol5EBSettetetreaysbeliBBBch Yeretic ddidsforpntion 9r dh5) metBods krdkvnyin the art

t.he N-term.nal fragnmen Bi oF), of the PhaF phasin from
forRacled GURLER. St RIEe e AT ey CoupIFIEf 1 PR GTRe® o
decloamiif tHeQnafuh B stz RINAl dnd Q% Eoﬁyﬁeﬁtﬂl@ I&Rﬂh&éd:étﬁ me?ro%sAfo
n

sEr,faceé M) des C. et al, Appl viron M crobiol.
resyitfiin 2igRrey aciyes of o polymsnide di¢ \p alierpéions indherwequence ofgnment

pog&uﬁaﬁkgkﬂaEgﬁgqgﬁg5ﬁkmm%gnino acids 1 to 100) is

hi ghly vari and nmay be del eted or replaced by
fusion partners without inactivating the enzynme or
The testpeiopding reghem] as fepeatreadingBame bfORNacksisto teessense seranhef a

) ' A 10 (s t -t.ermnal . .
sef L TALARBIEhG & o MLRE S SA0ENA 1 barBle L BroTuCif Hliforition
prasiuntcinddpr dpobyipeptafe unter thy odriiat ef appriacasgditotyeeghencé® The

atal ytic .domain of the synthase, profein that nediates
ook Sinlrcedt TSR totee BsP e P & o B RIHAOR SFHAPIGHAR 3
trahdigtiopahop@idoRaWhenl ifSerted o LubiRtidlcBakbrucaHBRiRLdeduence” is

residue from>180) of the intracellular polynmer
Cawgf?&fybﬁ*élﬂ%@eéifed rhe iy epsrzbly inkpsl to peoreatorang teranindter
seRh&sOof the polyner particles (Saegusa, H et al., J.

acteriol. 2001, Vol. 183(1), pp. 94-100). The
N-t er mi nus (anino acid residue from<140) of the

The fesine'semplex paoired hereingrfseddadolymes paristomingristhgw tolymer

I . an haF from .
cob 54 BOLATER: 8y 050 050ES NP R Uy BRFld lppge ocoing
leaptaing @sttiete Windiag démaihend e w0 aphlrseiwdnes efdddingtapleadvlofe

binding domain, wherein the binding domain is bound to a target component.

The term “comprising” as used in this specification means “consisting at least in part of”.
When interpreting statements in this specification which include that term, the features,
prefaced by that term in each statement, all need to be present but other features can also

be present.
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et al., J. Bacteriol. 1999, Vol. 181(3), pp. 858-868).

The term"particle formng protein”, as used herein,
WO 2§0g103770© proteins involved in the formati on PET/NE2006/000251

particle. It may, for exanple, be selected fromthe

group of proteins which conprises a polyner

depol ynerase, a polyner regdlator, a polynmer synthase

and a particle size-determning protein. Preferabl y
T%?%gp%%gﬂ#%gﬁgé%ﬁmﬁ%ﬁﬁlﬁgﬁg foflsS ;ozglu@f&{agg&c [ 8Fahil Y tgmpound
‘t‘h@yfmlmahle fmhinchng)&tdsashonedsubaartce ore fuhﬂrermmg)lmg @éagem’t thdai¢h

ase nmay cat al sethefor ion 0
oI PR e Bl Rl SEoh s PUTE et by gule e F B other
sidef a substrate to form a pol yner
particle. Aliternatively, a particle formng protein

A PR et Bl T oo RSB e ik polepeidg that when
exlﬁraﬁ‘sleﬂ kdcainbRAndP irNd@llhﬁ@Ek&ébsmE@&st@ﬁ Q&Hﬁiseinso%ﬂl@h%r@gaﬁons

or reductase nmay catal yse production of suitab

knQyyp as nglugionpgdlieq, poigayitseofamolde gstpastiatlyrfalded 61t orgiartiahtength
Z | =1e] »
oS SR 1R MFEL DRI Sl B L A e
an@iélnaluﬁoahddsé’ qnauieddlleauf mtemhaggerziblyal n. As used herein,
the term"particle-formng reactl on mxture" refers to

e 0 ,SyRt hase str t cell
gl B R R RS By o BB b
eledmmn |t1mat tpernat ralsyrieing serihdeagelymnclebtide molballs,ahe dptiokd)s),
fr Zs[ gﬁ gr or .Expression ¢ nstruct conprises anot her
e PR o By TERRIG, A SiRFasT h Eotstneh tHe ol lraamprises
in 4 brab 3¢ Gire@iona pol ynmer synt hase cat aI ytic domain. A

"particle size-determning protein” refers to a
pro{gln that conirols the sjize of the poly
par tVcl e proproteraipnetinabindhphast erdl iatorwhiel ﬂfercém‘ttq@é“ﬂﬂ be
fam |y of.pRRgld-|1 ke proteins, preferably selected
fromthe those fromthe genera Ral stonia, Acaligenes
and Pseudononas , nore preferably the phasin gene phaP
f r ot Ral B¢ palyaudentidsin be exptess¢se amhasi n gene phaF from
Pseudononas ol eovorans. Phasins are anphiphilic
Pr oga§i NS, i
bi n%lgtl ght | ¥ﬁta§)rtﬁglecﬁhy ?g%ﬁﬁ%?lg&%g{t gvglé’hg?ezﬁﬁéw BQ
parti cl eisansformady al so conprise other host cell
proteins that bind particles and influence particle
B DTSR TR ol SRR B el spstor pcloning
or fos expréseion] or, mayeheeinsorparated pep thedestdinomebi nds t o a
known |igand. This peptide facilitates separation of

f he.. |
T R ST PS5 Bl bob Bt B D

hereihy efentothe apﬂnwitymﬂarpamoﬁ foshing @i teiniad dischseéd e8P €.

A “fragment” of a polypeptide is a subsequence of the polypeptide that performs a
function that is required for the enzymatic or binding activity and/or provides three

dimensional structure of the polypeptide.
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Exanpl es include an avidin or a biotin binding
fragnment thereof, a streptavidin or a biotin binding
wo e@goertoe t her eof , biotin, Protein A or an | g@@UGI/NA2006/000251
fragnent thereof (a ZZ domain for exanple), an
epi tope, a polyhistidine or a cellul ose binding
domain. A "polyner regul atogd as used herein refers to
a protein mhich regulates the transcription of the
T}?ﬁgg% ‘(‘) 3{0?1@?01 e andgﬁse?%ereévgefﬁ%g %nltypgpt grcgr%%)rlsolgg Pwo or
mére poBpEptides ﬁjﬁed &@ﬂgﬂ&é@ﬁc‘th& ahiimdareigattoxyhesipadsttyed ptide

.surface. One exanple of such_a yegul ator s t he phasin
hnie%ﬁf@sf%? 2 pipglg Ryntr%m P@lye@flﬁ%pfﬁa@ot\lﬁ dsrstpestihightwo or

m&te QOBHESdRE ch dAHRBSH ditdcf iBEMEY mElﬁ‘&:tl?)f@Jeﬁ?tﬁ‘oQ%h PER UG Lctive
of V\,hl ch regul ates the size of polyner particle

anfing prsticarkoxg! ferimvie troughhe linjean er $pasendsen aeditierns polBpentids e
the phasin repressor i's bound on the surface of the
A PRIOUTRLRRRY £ ERire s TRty cnlp il omfifled P AR Shaee
enb@gnma patitlp bingiver dogyain fraai'angiso acid dedvenes ancodihgatsdedsborze

1h$é°te n which is capable of catalysing the the

6n of a pol ymer particle by polynerising a
substrate or a derivative of a substrate to forma
Inpaé ymbmdlmanﬁth@hmino'ﬁhﬂ sagquehestaf diee fHieign @Ibqu)tmlfe iy Hehddirectly

S ase es from 45 di.fferent bact av
oSt Ge R Pe SHeRe the ot shid gpPiet o 5 LaBe Ppapeptide
arRREA ih kigd drilerdTPaGidRWihding RAR Ik &usiOn PAIENELT example. In
synt hase conprises at |east the s ee{‘i‘m hase cat al ytic

Oﬂéf‘éﬁﬁlibﬁdlﬁten’tsﬁ aping peid seguepgestoh thedysiom nel¥pentige ajay befngirectly

e e
bigdjing ﬂmsagg—aﬂdmom polypefitie-fpsiesgartnei, oy particle ibiraling domain-linker-

descr i bed Rehm B. H. A., BiochemJ.
1h?3%8§&wp'%%F?Wfﬁ@ygﬁﬂgﬁhlch i s herein i ncorporated by
reference. For exanple, the polyner synthase nay
A tisiqrfiobgpepiidedecadingrie thesiyvdntiaﬁ; mal lalsmcﬁhlpnmme(m more
nosa, mar |,

Doy el seop S aser Wb ihe e ok ARG/ HONPERAd digr Sxample,

§630e suth004 @keas&RROBTiHdn seidS WA be YhsedéS 2N
ABOP%8413 and t?6\?315067 ?aeq’spec??lvel ;eﬁﬁThegl?%rr% Fiifo a

varipllf yasigi afddrrotemconpaiging epertisle kindibgpamaiss ani no aci d
chains of any length but preferably at least 5 am no

T@Qéﬂ?“ﬁlél&?bé%ﬁief‘gasfﬁ«lzd hér&ﬂ%i’é‘rs% L6l P@ptld'e RudMUsCH B Q
acid residues are Iinked by covalent peptide bonds

preveinyipagpient e bingding deanain, edenget-hindieg dowainnabindieg pooteihj @binding
0 tlaII

prifBi g, A8 HRlcRuy i Ko S RO SR iR R a8, g,
antibedy I@ychaﬁ‘f aridgle dhajadnyipedt, b digleadonady ﬁlﬁgﬁﬂyé (0VHH for

ol ypeptjde.such as a diper gr other multjne
exgrag?ég ﬁ%tﬁh pg}tbt@ay egt %Fgﬁtggpfi}ﬂ agmentadp I Fv @}tlbogy fragment, a
F(ab”)2 antibody fragment, a Fab’ antibody fragment, a single-chain Fv (scFv) antibody
fragment, an antibody binding domain (a ZZ domain for example), an antigen, an
antigenic determinant, an epitope, a hapten, an immunogen, an immunogen 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,
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derivative thereof. The term "pronoter"” refers to non
transcri bed cis-regulatory el enents upstream of the
W@ o7 /08770€gi on t hat regul ate gene transcri pti oPCT/NZ2006/000251
Pronoters conprise cis-initiator elenments which
specify the transcription initiation site and
conserved boxes such as t hd9TATA box, and notifs that
are bound by transcription factors.The term” protei n

a h%ﬁﬁt af RS §Sofn el ¥ 1Rfin %fotl)b}ﬁitﬁh&' £ e6ulling QBRAA, a DNA

mprises any proteins other than t he particle formn
bingingtdemai, d T Alecpitabo weysthiae rdsidvdsa ibrarnepiids, paenoriebpaptide,

an Qfini0 PulBRBE Bt oY Sty Bl YT BRI BLELE

conpri ses ner particle
b|nd|ng donaln i ncl ude other particle- aSSOCIated
It shouldl bé nsdessiodd thst theat nehopdypeptitles listetd/aBoyd GpAbB) theffugion
coli (Accession No.s P29209/P29210) that are thought
PafiSr.st abi | i ze the interface between the hydrophobic
particles and the hydrophilic cytoplasm affecting the
Refeddntcé € @"Hmﬁ@aﬂlﬂegy' i glerided tis inegn bﬂﬂadimﬂarmmp[ementary

t | d.to th t
bing pgrpirend Y e e RS L LA P PR PTPReY-
ant%ﬁi éﬂﬁ%@iﬂ&nﬁ%odf&'nﬂm 'ﬁ%ﬁﬁﬁﬁbﬁﬂn@&e avi8i29RCendligand, enzyme-

0977), "and Phal, PhaD and PhaS of pseudonpnads,
inhitfitor palasr e\ lengsimbindingstompan wilkbiad sdwertandleculin ammple, and may

fu ne d
be i RftoodfoRTERAS, hefnit5 5 Bl P bR cE.ai iR SRR il
b1nﬁiuh$o<1>ypep@dley pepihiylbe moarpfobéy ougandi bpdy ﬁa@nerm,a]rtal lmllct;ng domain
bi ndi n The term "Protein A polypeptide", as
OHbae’ETCT'Fg?re‘?rﬁlgn&gP%PEOt?“& g éept i de coding for the
St aphyl ococcus aureus cell wall conponent known as
Exhihple® bNsubstafed tat Mapbe kbunadi Hysa tihding dbhbiniihgtudecr proteen, Ec

partion of subgcl asses of, om eci es., Such a
Pr%‘%}nﬁﬁ@aﬁmdép"r@dﬁ» ypggﬂ%%Pa PF}P}&@%W b AY ala*b‘wgwn
antﬂbﬁgtfﬁ&fﬂentr %pﬂtfb%!fly BRI fg%manﬁﬁn HSEEn NEr BitiBen fr@dr@dnS, a0

ptid Is Ttselt detectable or that catal yses

anmeomﬂﬂqrmmamf, 2 epitpe.ci RAPIQS, i BRIEROZCRABAIBINO ALY FeReS! 2
gaﬁgf ;lﬁ él%e?al %n—cda%%l rﬂ(ﬂgcdlg%zdtml ygioftlﬁr @1? th@l AAadih rb?reptawdm an

ases, per oxi asé uor escent
inHbiodred cfb-faGEP)a. subdtentd, en emz ey gteabzgmep@mmtbr aseqqp‘@d fragment,

herein refers to a pra rot infr
arﬁqgmqr a%bung %@Fipg%rpspgm% g%gn?)eéal );13 aaere?erpgtggg n?d areceptor
agém!;tl b&féypto@ﬁta@ehﬂsb@@tgnﬁmg ARMculegs sighdlliRokptdin, rad;igmgnmg
donai n, ‘an anti an antigen fragment an ant i enl c

projeindragingaiat groaﬁlg Estaroperowih Rajor @fﬁgm@ﬁ 7 PrARsAGRIAR fagiar 2
trah%ﬂ&? ﬁﬁto{g ?xﬂ?rﬁt an @Pfg)m)xala g&@l{&e%:?llla{gglte 3%1\/(%1%@9&@5&@6 a
pobkacepiride, diglycormoteing hilibid arsll, a celb-shefaseqrotein, 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 any combination of any two or more thereof.

Examples of DNA binding domains include Tral and methyl transferase.
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a substrate, an enzynme, an abzyne, a receptor, a

receptor fragnent, a receptor subunit, a receptor
wa@adwans17oé ragment, a |ligand, a receptor |i gandPCENZ2006/000251

receptor agonist, a receptor antagonist, a signalling

nol ecul e, a signalling protein, a signalling protein

fragnent, a growh factor, &growh factor fragnent, a

transcription factor, a transcription factorfragrrent

Sueh sﬁ%@n@é By b g%tgggl?&aer@s”qg gg@hglg E%aé 2%}1& aﬂfae acgordmgyto a

nmedi at or, a ‘nonos an
mqtm@/@fdb@h)abmtm a glycoprotein, a lipid, a cell, a
cell-surface protein, a cel | -surface Iipid a

C
L L e R e —
lahmi&dtamtlhod}a)rhﬂﬁmﬂye’ragmeﬁ‘e Iforréb(mhplfe%J d&lorﬂllidﬁhd Enzphelighdled a
coupl.i ng reagent, a
enf B S oo AMHBLLRET 25#o 6 PriAI Gesmentos
ﬂubtd@ééi’lﬂwa%e'léd aAEbodMCorABERYdy PighRBEdra haf@HPAdtISheled antlbody or

rea ent, a library peptidé, an expression construct
vdragmest.-d or a conbination thereof. The term
"term nator” refers to sequences that term nate

The "t@%ﬁﬁ“g%h&fc' RRstritH 1£RrAH G pfo ebtflieldl g!.{le glgﬁarllg%hglte &ffanded

ends of genes downstream o e trans
DNzyy whiglh mey daeg 1®S€Il1l¢é anto atratnotlhet mlmuwkmtlde mblenulBiAe insert

ave b nd .t o, have
R N M NN
consitrent mey emtainl tHteecdsserryé ERbiean thdd &ﬁhlﬂ@arﬁ@ﬂﬂlﬁﬂg ﬂﬁ ifdert
chcg to.or ncorlgﬁrated W|th|na oly
pofBRFRIE et e BB o ettt e tamesaint e & pely Boide
ThB¥nsart E)bl@h@d]ediﬂé hcuRmay Salsha %mt téhodt %e;}f‘ B fhaly Be Rrived

absorpbed into or incorporated wthin a po
fropgyg differeat cellrorpagrniss w1d/arumest berrorseombiaant nva&ynb@echmiqn Orioy

R BB DU TR 503 iooma

DNA}CTthJgﬂnati@cbnMruM|maya>erimlkydm)ra weatori cl e i ncl ude dyes
and pharmaceutical agents, preferably | i pophilic dyes

¥ o
T BB D IR ST PRI B D g i) EBhisetigpn nsect
celbmi ammpml aell sedus QQMnrdaliefn&foewellfthai 18 difher BREsHirhCRIAY
antI se wher ei n gne or nore nucl eoti des
bt s P 0 Sl 20 SO G- h e B SHBSEIOD GPRMrCkomprising
nudéld @@id sé@kh@lﬁ leBdd¥BE 40 ?eaﬁ‘taé WioRsk ¥n®g ?éﬂruEt’agéganﬁl olpﬁl)ﬁefﬂy a

varlants or non-nat ur al y occurrlng varl ants:
phagiy. | Which gemsy arsereqwizash to Begrsentavhet the hoshcell keks Speolyesr

u
P e SR Be SRR L e R BB I e B el o i
subistnatedre peovipdekd \ip épteubiers nasdibmp.ol ypept i des possess
bi ol ogi cal activities that are the sanme or simlar to

Thd gprﬁ? “I%E-lgiﬁgmgig Bk eg}l IA 7 agD en¥ pep I‘ig Somaln”as used herein, refer to a
portion of the Protein A molecule that is able to bind IgG, including but not limited to the
132 amino acid ZZ domain having the sequence set forth in amino acids 48 to 179 of
SEQ ID NO:11 (the pBHR80-ZZ domain including the leader peptide) or amino acids 2
to 133 of SEQ ID NO:12 (the pBHR80-ZZ domain without the leader peptide).
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pol ypeptides. The term"variant” with reference to

pol ypepti des and pol ypepti des enconpasses all forns of
w@oeioyoaphé des and pol ypepti des as defi ned PCT/NZ2006/000251

her ei n. Pol ynucl eoti de variants Variant pol ynucl eoti de

sequences preferably exhibit at |east 50% nore

preferably at |east 51% atsieast 52% at |east 53%

at least 54% at |least 55% at |east 56% at |east

TitAdhn FhgbiOTbodtEles BestERT) efdle Mol erhialio To a0

reatmbigasity eﬁﬁ%se&ﬁno]yp@iﬁtdeﬁﬁl% coaiprise §ﬁtnaﬁ1&%)f vafoldedas tpartially-

| ea % ast 70% t 71% . at
fofsdééglﬁ?r laﬁ YP?B es ggtherdhan CO?Q@ y %tldqdelgfgtve progin. The

tefdils “iRASSon/ B ies@hind GAKHUBIE a eéaﬁz@’s hre (1484 heddin nﬁéi%hanéga(@ly
at least 79% at |east 80% | east 81% at | east

82% at Ieast 83% at Ieast 840/ at | east 85% at
Thedetat “laer)), astseq ergin rgfeusto amalecaly theigy, itsreseaessallogggy particle

to %E d sﬁgéhsh%g%onﬁa Arﬁaétt 2P 4J8s ngfsg n?ﬁﬁ't qul/@l. gttg(‘%r&lg? the 1abel

east 94 east east
1n¢le@®tan9 Folstaate 1he‘a®tow$8%ntlﬁpatmn olf ealsme@e%:ﬁtabe statet Fort Erxample

T L A L

wigetigeir bi aotsheydigiler tblysint el @ast sth. Prefer0f ihd@abel is a coloured or
osi tion t least, 100 nucl eoti de positions, or over

fioresoest i eéufeargtrrrielﬁotp% Alsaettvelydhp kbghrosmnaises ang or more
m@t@lCiHﬁsnﬁ %110\'3@1'1&%&1@9} bARp LY EY ‘ﬁ%gh&f‘sﬁ{ 611dfst&gﬁlsp§1 from other

determned in th foIIovmng manner. The subj

seisof prieice partieles ‘Siehrﬁ?ér% &-Ray. cHrelabed ehaydea fusionipattieeor may be
oo KIS ERBLER R HERSG LT LR BRI (Lpm L he BLAST

sur prograns, s on in
bI2seq (Tatiana A Tatusova, Thomas L. thden (1999),

Ant @lagmple Of dye dueonmestion iagirvrawirt W6 2G04 02@2a19B eind R epmd tadiiah is
and. nucl eot |de uen es F

e o SR R & oK oo hf s e A e in the

art|, Edrpprisirig st aebimiédio fewsdiaibthiocydite (FBT @)Jbvhlch fluoresces at
ga%%geters of g&ﬁ are utilized excep

abp STy B Bﬁ%@&w}] texas ted (é%@mh pbtécorewlﬁeatexas red

(69§ im), 118, dey@S‘d}IahthA?t) PR6Y IS pRidids: is&ds! ?I? &0y, be

exam ned usi n | ow ng uni X conman I ne

phpimeasﬁbmeﬁsanntﬂ drs 8D CnGhtossy K@@S@@)L per}dlmm chleoupbyl peyén
(p?rIC? gr )b;lfwe? fifin yﬂgr ﬁil??%rte% Q) amn }tl QRIIQ?XSS} %6|94 nm)

OW conpl e sectli ons.

ang ),sﬂbplu.}tcscyalnm -&fapine [y e (a/ueca]ygpt%v tmen)f for e;tah@l@al r of
sequences The bl Zseq program reports sequence

ent.t () I nt.a
The T Il@\ga}r e b[ dtg fdg 513 aléesdnll-lreﬁelg, rﬁ% arécﬁ fh(laq é%ember of a peptide
hbrar?OAylﬂiﬂzﬁrb/ peptidiereeRUBOetpkige Hnl blﬁ)zﬂy?ﬁpncﬁ' ofanPRngth including
. _cal cul at d over, the entire | engt
intact proteins (e.g., peptides encoded by cDNA or cDNA fragments (either in-frame,
out-of-frame, sense or antisense orientation), random peptides, or biased peptides
comprising random amino acids). A peptide library is a collection of distinct polypeptides
as defined above or a fragment of interest from one of these entities. Fragments of
interest may include functional domains or epitopes, for example. Each peptide is

encoded by a nucleic acid molecule which is expressed in the course of displaying the



10

15

20

25

overl ap between a candi date and subject pol ynucl eoti de
sequences using gl obal sequence alignnment prograns

w@ eoogio3™Needl eman, S. B. and Winsch, C. D. (197BQT/8Z2006/000251
Mol . Biol. 48, 443-453). A full inplenentation of the
Needl eman- Winsch gl obal alignnment algorithmis found
in the needle programin tbe EMBOSS package (R ce, P.
Longden, |I. and Bl easby, A EMBOSS: The European

pepﬁﬁ gﬁragﬁAﬁx%rg g% lgfe%] F&qé{ \{%fés %oﬁﬁm%agﬂegﬂgéhﬂna y is often

refédfed 1O thbhmamﬂﬂeiprezsmon library. The terms peptlde 11brary and ¢ expressmn
http:// K/.S re/
librpgyy” & ST u%‘?‘{;’ﬂ Wﬂﬁﬁas@shef g?geﬂ e g&@ eor%n{ RS oir%r Bigres.or
prefyilﬁlgfrﬁﬁﬂldd 1ibtaried fRedxpeis bl Mok nierkhethgd obihk invention are
al i gnnents between two sequences on line at
dis¢ussqs: belariv. ebi . ac. uk/ emboss/align/. Alternatively the
GAP program may be used whi ch conputes an opti nmal
ThlePR A inid) bOSIBL 20fisell WoreRERURREE in Wintrdoield Grefdlebaddng

termnal gaps. GAP is described in the follown
seqpenpethat Hlsﬂimqqu fses(tvo 94 moshp ety pipHHCSIE (e 9E Bo8g lil‘{f'g“r%?ﬁld

ut er
seqBgpn e UBE e S FHRpl R HloRBR £ RE ARt Pl Kiouc 1.
5, HﬁQ@rm)aBﬁ 30h31‘§ a0y, 60, 560,65 7@ 7§; 8, 184y 90, Y5 woalwie 1¢} amino
nore o ecifically identified sequences that is
acifly grgjug eP eﬁr“é 88Ve the functional equival ence of those
sequences and which could not reasonably be expected
In &1 HEBOAIRGE tHellBlteldt shaded @y chapae a 1Ssmht1@engme @ecognition
simlarity with respect to pol ype es nma
i elienenboliny o Bt by TSR HTRE =BT RBG SI5PYe
recg g@gﬁ B.Eﬂl%’d @Euc‘ﬁ%s teﬁteﬁ?fkﬁ&%@ %@Hﬁnﬂ d&qTaéio@ Kazec%gﬂi@lofl e&duence,

om NCBI tp//ftp ncbhi . @%ov/ ast/) .
or a”h@f-aﬂmrigaﬁamqm sﬁchpls by ifeine ft mw@heﬁ éléilh gt thﬁynkfé or spacer

am mrand |ine
facSlXtPtgﬁgﬁ%qeg ergg dmg of aJILe fﬁ%i"gﬁqgolyﬁéafﬁdgsgl T
nucl eotideseq2 - F F - p tblastx The paraneter - F F
The terms nikéd quplutaaon hgs ofedlhowig cn¢fplt8é6( ppypWeiian fgbtiticsheach

s t he ap [i.at e r
enfianian e gprQuiiiifedns Ho RO B BBk R rR e b Sl e
popuilAlidra MHok Mxiﬁqw\&ﬁ{éntubﬁi fﬁ&é{ﬁé&lﬁ@ce&) Eal’ﬁfkeﬂ tpbptdmﬂn cﬁt‘mpressmn
region reports an "

Comﬁﬁ%@rthﬁffeﬁe¥5ﬁ@§ p@ﬁ%lawfﬁ@%%%‘% anstf‘éfé%wéfrs ﬁa‘g’ s
colhr BT RBES i fésﬁéi@gﬁlﬂ@%?suﬁf cﬁ‘y}feila_ﬁ&dlt ERfofEL NKigerfdtRRly, when used

cont al ni ng dom sequences he size of this database
in refersade thy nde¢cbpﬂpula4tln11 pﬁ@s@mwb@emd@@rtmrefﬁérw 3papylaton of

fu%%rbpcgy(l?e eesI eﬁ%gachlr}@%%rbﬁcﬁme;ﬁg @gfégﬁﬁﬂgesﬁaéct fthe r?E(‘)lyme]r

particle binding domaln the protein that comprises a polymer particle blndlng domain or

the particle forming protein, or the at least one fusion partner it contains, Still further,
when used in reference to a mixed population of polymer particles, this refers to a
population of polymer particles where each polymer particle differs in respect of the

fusion polypeptide or fusion polypeptides it carries.

The term “nucleic acid” as used herein refers to a single- or double- stranded polymer of

deoxyribonucleotide, ribonucleotide bases or known analogues of natural nucleotides, or
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Vari ant pol ynucl eoti de sequences preferably exhibit an

E value of less than 1 x 10 10, nore preferably | ess
wao b@ri/037786 10 "20, less than 1 x 10 30, |ess the@T/NZx008/000251

40, less than 1 x 10 -50JeSs than 1 x 10 60JeSS than 1

x 10 70JeSS than 1 x 10 80 less than 1 x 10 '90, | ess

than 1 x 10 100 eSSt han 1 x540 110JeSS than 1 x 10 12

or less than 1 x 10 "123 when conpared with any one of

ingal Al ternat i

e e ot B HRERR iR petfaeto o
sem;ﬂme chinz@imentany thesto, funteds thwmh&eitemalﬁemﬂ‘ﬁaclei@ facid”

ool SR RRE i SR A PR GBEE Bond) 1 ons” . and

grammati cal equivalents thereof, refers to the ability

“Qpérahlyplalﬂqm’tlmlemtthai eherﬁeh@é?ﬂdb(ﬁtot& dRpRkded iiZ Fladcdd dbAhE8ntrol
Ofgo nucl ot| de nol (such as a targe

18 e ientiandtoneDeiineorh eofisony serciis TEUNArONeINS
terRbp @kl re@ll&BryaterRent) UAIRGE L s t}leéi’ess‘afs aMﬁrté ﬁ%l@l ot) under

efined conditions of tenperature an

concentration. The abi | Iéf)éwt o hybridi ze under
The fermy QueireXmyassiPH; soneradi refersd theamedustion bea gi%lﬁepmﬂm‘em a host

celP¥hat &c%é&llé%lsmf%ddﬁ'cﬁéﬂ]ﬂl ﬂéﬁgﬁror S8 Srandthll os‘E gells. The term

condi tions then’increasi ng Stri ngency
“ovreeipressiont wherngeaed yn reliitioh to ksple of miessepgdr RINK b&iﬁérlalﬁi? indicates

o L SRSt RO i8R et hon S5 Pbicolls bV eim s con
in4 tmmroE br m(ﬁl-tB@lsznﬁé@éeIB P L7 2 ;ﬁefeﬁa@ly@le ReLIY kPR si® ilts:af‘ﬁast
abogﬁﬁ%e@gug%ﬁ a%gr?l@délc{ }gglger;at‘t;gé‘f b%ggﬁ)céﬁlg@(r;ghequgg&%lg hlg){ler
abd&ﬂb@ffé‘m@ﬁghe%%&ﬁl%-fgﬂqngfér S0 59Rd ghéfjaéfb%gf 4 fcﬁg Righer,

Ausubel et al 7, Cufrent Protoco

abayt 6{56@19 highep @h@t ﬁgﬁbldéhgh@g apoutTfrob hiplodr yemout @bfdldlkigher,
abcgig?l kgg %g%glg% %‘(%Lﬁ 70 %fgl? m@m%? u 0&107%1 O?Cgheléh 5}5 }({—@kjl_hlgher

abapt B@g?old Ngh)er, abcﬁm ﬁﬁtholdHng}ter alboutmsfol(ﬂ,lﬁ@ﬂer dybbeg:uloarfold higher
‘%»Q BQB él rato I\/Ianuakrgl Ed. Cold Sprin
hopepyRlsaly ehspih | oryigp Aranghyed ool
84:1390). Typical stringent cond| t| ons for
Leyzdd qﬁmR]NA@tre dleasnfedgrsﬁ@t&[v ofbﬂﬂm@%fﬁ&ﬁlﬁﬁlubﬂdo%ﬁ% Bhose

rijdization conditi gns such as prewashi ng
ski \f“r%a ”%“o%lnP ing by podégnitechioNgrthom blptanalydiszi ng at
650C, 6X SSC, 0.2% SDS overnight;followed by two
Therah Eparfifle BthdfgtshRsn @RcRed Kerdi r§§t@ to @ p&%b%%%@qt@@&qmt

and two washes of 30 m nutes each
formpar campsisote daspain ca@bkmftbmcbnga@ltwwmm aodeomltba: ul es

P e R P SRk Mkt RES: o SR Akl oipiv,
dormayn m@y, fay exaagds, be kdedfed frdma MmelmngN-C&mtﬁal ﬁﬁglh&t ofa
phasﬁ?lrbg tdepo }‘? Sg’rastehpargte%looq a -’celrf?nnra‘le 1%c1e bn}/chné3 ge{g%én%} a synthase or
a repressor protein. Examples of polypeptide sequences that comprise a polymer particle
binding domain include a polymer depolymerase, a polymer regulator, a polymer

synthase and a particle size-determining protein.
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(500/ ol i gonucl eotide length)C. Wth respect to the DNA

m m cs known as peptide nucleic acids (PNAs) (N el sen
w@eood3778ci ence. 1991 Dec 6; 254(5037): 1497- 50B0T/Na2006/000251

val ues are higher than those for DNADNA or DNA- RNA

hybrids, and can be calculated using the fornul a

described in Gesen et ah, Micleic Acids Res. 1998 Nov

1,26(2 1):5004-6. Exenplary stringent hybridization

The @ &kthiraNgadrnt of %&M fwahlpﬂadiﬁ(lpnag) BoheN P opREmino
t han 100 bases are Q0C bel ow the Tm Vari ant

acidgpsjhise ffost TAkad4 bris hmomlé%mm%h%wﬂaéw byl Bgion partners
ng{e&g n‘gezlglﬁ% Pﬂf&}%’lm :ﬂﬁkﬂ lﬁ/fHef B%chlfg rbg{(_)ﬁllq mam i.e. the
N-gfmirhbfrdggereodby surface hthg pvﬂe'metp&rcdes "Ehls;bnhdlng is based on

Bl G g Eer B b iser BT aRgret e sf 8BRS LHERR AP ER vor.
447 52999088 Sitniledy itheN-tédahal dlagﬁleﬂmsl&b @Mﬁ PHaE pBiNifom P.

acid sequ nce of t he poI ypeptide. is si |
Puv ?aéltﬂr%‘ﬁ > 2 poly@ist ptigle AipdngAMRLE; aﬁtégh @ﬁ@np@lers to the
paﬁk[dﬁ?ﬁ@@ﬁ@ldesqt} het, & 9%‘1%/11%9%&%1@%4%% '?9(6?@2615 By
be changed by art réc gni zed techni ques, e.
optim ze codon expression in a particul ar host

Sll@ﬂ@fb}h itherh-teoaiingh fFapmentiod EHcetjntnsepafaivfatinopeds 1 to 100) is

t f
hlé'hgy\slg%r%l]bfé%%li nrllno et I%%ge\ﬁ?lndr;fﬁ)elg‘éeég 2)% gﬁsg(g el% 1ﬁ‘g>‘ﬁt {hctivating the
enZ@Riereventithenmalen qraicl‘mnelamf the sahﬂles'd mgthetp@lyMem ipeggicizal

re aI ded in the inventio A skill ed.
oifiis oot e 6 >Rl B lo d el grhe Bolyher patile
blrmhegmmm 68tht Yyr&hdse 0bmpiided at 8t theSabiSitictddhia@Sr the §@ithase
Bow e et al,, 1990, Science 247, 1306). Vari ant

Pr%rlﬁl?ﬂﬁ B1edistss pelymrisation ofitheaalymeross andrfgragitgn of the polymer
paftelgervative substitutions in the encoded polypeptide

sequence may be determ ned using the publicly

avai | apl e bl 2seqgprogram from the BLAST suite of

The Colgrraimss (amina po residpe fiont TH0) ota jintracelbHenyobingf ¢ p
depc(l{n&élasm eutibbha GIR %s/ tgé a'%g/}'n%'tgt erzzg 16 &Yﬁgl%ﬁa!’rﬁ% & m

as’ previously descri ari
(Sdegasa, Hnet'al.wi. tHacteeibk 260 & of. d8ﬁdl)ymuee#4lde)s enconpasses
naturally occurring, reconbinantly and synthetically

var i | ypepti.de s ences .
THERCRHSEE DR RRl bR R PR o B kR AP IR Sipacea n
or hssacshteﬁi ibfi/(h tb?d polgasit, oSl gerds que.Be&id ha¥ofroad Pheaidsiofa¥
5% atlestg,% at st 57% atleast
683@’”‘””% JHroigyo g °6>6%? e poimet pagtiglys dirieto, ML.A.

etéle@SBac'Ee%%l 18991 eas18163%pp. B 8ls885t 64% at |east 65%
at | east 66% at

The term “particle forming protein”, as used herein, refers to proteins involved in the
formation of the particle. It may, for example, be selected from the group of proteins
which comprises a polymer depolymerase, a polymer regulator, a polymer synthase and a
particle size-determining protein. Preferably the particle forming protein is selected from
the group comprising a thiolase, a reductase, a polymer synthase and a phasin. A particle
forming protein such as a synthase may catalyse the formation of a polymer particle by

polymerising a substrate or a derivative of a substrate to form a polymer particle.
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| east 67% at |east 68% at | east 69% at | east 70%

at least 71% at |east 72% at |east 73% at | east
wQ@ 40d7/03t706 east 75% at | east 76% at | east % BET/NE2®6/000251

77% at |least 78% at |east 79% at |east 80% at

| east 81% at |east 82% at | east 83% at | east 84%

at | east 85% at |east 86%s5at | east 87% at | east

88% at | east 89% at | east 90% at |east 91% at

t 920 %

AlgRgh25 Bl iRk pRGist oh dsBloL 36 Y reMlords B8R pftH may
faci@fe thd &’dSl’frrlaltl)zSn bba polgagriparies bp facmlﬁetlrpgp;émcrlsa‘nm@ nkdrgsample,

dentity is found over a.c i.SQ
o gk e mBb iy o oo ER o AP BTt Foraopipfdgle: 4
phfl HayPQrbl BB Size af the %@ﬁy‘inel phrticleifoencdc iPdefpablytthopaticler

over the entire length of a pol ypeptide, ?f t he

foriningameteipreonmissarepariicle bglétﬁlﬂélﬁ@émi fa’é‘r?tl? %&ﬁm% domain.

determined in the followi ng manner. The subject

' REcfe-FormBRRARE rhiktRe’CRAGE thadideast a polymer
ASQ{Q‘%%%E%& gte;‘gg ence usi ng BLASTP 1(f romthe BLAST powy

symhasc eubsfratp nﬁ@edmt collegrsgXpression cqrgtr[.l@kqonmtgqp] 3 synghase catalytic

dorpei g 2 Rt BI e i 7 Hy SR i Mo 30 B Fppression construct

copiRERhether pdrtible Zﬁﬁﬁungrpiotaini o1 z gdrtielec biptlinghdotmain that is not a

filtering of I ow conpl exity regions should be turned
polyrer sypiaps nEence identity may al so be

calculated over the entire length of the overlap

Qﬁﬁm‘z@de@@}ﬁﬂﬁlﬂgf)ﬁ)tﬁﬂdre%@m&cﬁmmﬁi WaiLineolsititkesize of the
sequences using g

pomBOSHtigleR it glay icfeﬁ?qalgltg e@e?ﬂ%relggde from the P‘rsnnl ol% RabinliRe proteins,

X.
e
Pséyplolrionast inorrs pereralbie' i W@m@nmeshafcfmnz Ralstyen quirgpha and the
phgs:u? éﬁ%ﬁ%ﬁ% Blng sgz%ggoe a a3 Dle \lflor%z%b !Pﬁas%soﬁl?@‘Am%ﬁPlgﬁE‘ bfoteins with a

g ca atin
mdQYLEe ReRsht BB fot28. 14Pw whielpbind eighly ioathe Bydrbphdec purfaseefithe

i nvention al so e co ass t ch exhi.bi
polyer patieles K enay oipgRe "B‘Fﬁ}"ﬁ‘e" &é%ﬁe’r“is B f“&’% particles and
m?gﬁ&;éﬁﬁﬁgs§gquences that is likely to preserve the
uncti onal equi val ence of those sequences and which

coul d not reasonably be expected tqg. have ccurred
The e Bl ensHts SIRTB GUREBOR | T LT DLPUH T UGPRgR

uslPnd? Lyrggep% oda?aﬁ@ey whith B&1d8 01 ReAviLISdang. trhR pepiald fadilitates

aval a’bl program fromthe BLAST suite of
sepmalgnatgornedpsiiisies 2o 0 Hpsel! zowhljc)l teyoraramrluced and

coé%qt&gg QBParggle%egg%S C o m 4 grrlg;\(l)(x%{oﬁis ;)k?n %f’ge?h%r@éﬁ ntlé’ £ example.
Eﬁaﬁiple@%dhﬁewﬁlﬁlcﬁmmﬁdtlh binémgéfagmh‘elhsreof.) hB‘saﬂawdm or a biotin

I tid - V,
G e B SR e GBI e e
donffStok Q}?dﬁlple)l( ar-pitbPe, AP Phistidine or a cellulose binding domain.

A “polymer regulator” as used herein refers to a protein which regulates the transcription
of the genes phaA, phaB and phaC involved in the formation of the polymer particles. It
is withdrawn from transcription regulation by binding to the particle surface. One

example of such a regulator is the phasin repressor (phaR) from R. eutropha, which binds
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preferably less than 1 x 10 20 , less than 1 x 10 30,

less than 1 x 10 "40, less than 1 x 10 50 less than 1
wo20/08006 | ess than 1 x 10 70 less than 1 x 1BCB8Zm®6/800251

than 1 x 10 90JeSS than 1 x 10 -100JeSs than 1 x 10 n

o less than 1 x 10 120 or less than 1 x 10 m when

conpared with any one of tis6 specifically identified

sequences. The paraneter - F F turns off filtering of

0 | exify.:s '
to e MBI o P LB 40 e SR RRLRLE! of whoh RafiG e
of 1l Yogkraarticien demred garmingewhtsshergérgriiany béieg vaad nBe¢daase the phasin

sequences .and for,. each, such regi on repor .an,"E
repipathl o Sy p esarae Sipebe paeraaar SRREd Bl dh e o
profRe ¢ relelsed QB d SRR ripti A6 Cihe BdegHRRGRNe Barfbegad. abase of
a fixed reference size containing random sequences.

For small  E values, much |ess than qne,. this. i .
A gplymox Fmast yastused e agfersite ¢ PBISIE el Péﬁ%&rﬂsfﬁa‘iabﬁ!ng the
the FXIRELY B 4 ff(ﬁyﬁhﬁbﬁc{gieiéc}é‘ H(; ?ggnﬁﬁsigg 8 sWstraRVR aderiPdtiVRQf a

acli ds of a descri p epti de sequence W t hout
subsiragjaid foraatpolynadr pettictey TheswpleofiidscfieauancescaliSiRHA ayrghase

al i ncl. .t i WV ian. sl | ] ' N
oo OIS RSB A L 0P SR
subsiata epeaificity and situhittcompssificeed pelyger syBthviise cahprides at least the

990, I, 247 306). A | tid i ant th
syrfipa v min eihat bt SRR R e Megiles' "°
polgﬁxt@ﬁIééﬁgﬁi of the ?bﬁylﬂﬁr BAEAtBIcEmas of tIRNS athaftgrateROb YRERIrticle core.
u r

differs omthe wld type pol(}/peptide in that it
Polymepsymthasesdar wrefin theaneseyt igyamion pegrdesqribed n defathin RehayB. H.

' | q5.330 i iY@k AL BRYefb8nce. F
D e U R
exaprgleyahieypoiertsy athssermapt cangprish atPHehpalimpr sydithess frem. Ingeator,

type pol ypeptide, The term ~vector" refers to. .
R e e e e W A A R A N
whithiale AScebS6EINDG A'Y8365R0r AEX(169 JeABI05¢ 04 AISIOA, YIPBT839,

a host cell. The vector may be capable of replication
ABORIHES and Adt1 58070, sgBsdtivelal host system such as E.

coli. 2. Expression Construct Preparation Processes

Thé REmPHOYHGHAE, a8 HsddSieRn, XN EFRSS t8 AnfRNSdid tielis dfahy length but
expression of fusion polypeptides in mcroorgani sns,

prefiiraily aicleast § agiinauasidpainchidingsiull-dength prateinsy sy waich gino acid

resg%\?ﬁt ST % by dbvaiehd f;})ﬁ&@b(ﬁf&gr Bt ér[ﬂicﬁé’ oc'lttﬁgPres . g}v‘éﬁtﬁn may

S conprirsing e essSl on con ucts us UL .
be parifidnytypalpyedctspar mayx beproflared pasially ot Wbollywsing teopmbipant or

Ll kpnown in.the art &3 . Sagorot%k et _al . .
syrfesis st ananes, chvserErYy ke PERERRS, Staflieand R ttetbrice
sudhak B AméN @ Dher AR Fneran CisAnishEeptide, abolypé&ptide @atiant, or

Protocol s in Ml ecul ar Biology, Geene
derivative thereof.
The term “promoter” refers to non transcribed cis-regulatory elements upstream of the
coding region that regulate gene transcription. Promoters comprise cis-initiator elements

which specify the transcription initiation site and conserved boxes such as the TATA box,

and motifs that are bound by transcription factors.
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Publ i shing, 1987). Expression constructs for use in
nmet hods of the invention may be inserted into a

wo epliogahé e vector for cloning or for expressiPOI/N&2006/000251
may be incorporated into the host genone. Various
vectors are publicly available. The vector nay, for
exanple, be in the formof &7plasmid, cosmid, vira
particle, or phage. The appropriate nucleic acid

Tlﬁ&ﬂ*ﬁﬁﬂﬁ@teﬂi&hatb@mpﬂ% ratpb@mé}tsﬁmicﬁemﬁ(ﬁﬁg 86N BorMpHideS by
edures. | n general is inserted into an

C
Pr%iﬁlﬁﬁ s@w thep thﬂ@ét’f%cﬂeciorlawgm@ﬁa defingd abaye thetdyindsgp thy polymer
cobeSS i d’f m@@ndy@ (Si*}ﬁe lglme ﬁ%}&&g conponent s
gener al | y I ncl ude, %ut ar e’ not mted to, one or nore

of a signal sequence, an origin of replication, one or
Exgwiples 96 Piotsin Hlabcamprices 2 pelsimsr paticle hhdmgatonwireimehde other

nc
PR Kiated Pt D P BR plo SO TR R G E 5
(AnessionNotsHR29200B2H24 Apthhisare tl:@th&o stabitidathd ihtedfadel eBween the
techni.ques kno [ he .art ot h pressi on and
by R DT ot RriPRREE hiterlBins Shp e b6 aUAeE Tovakolosy
ané Palnbiag theendBE 6fytdsoli¢ FRkdigoRnd b MBBaicleEPOfher examples of
sel ected host cells. Such sequences are well known fo

palg1c{;a§s§%%;ecbpro@g@t1@qlp@ tuff ard yoehhef &y icoli éecession Hpe P0299O and
P3§ [ei L tl)ﬂngg ?ﬁ%’gfgﬁ?ﬁge&ﬁ%ﬁlﬁ%(@lcﬁ ap{ ﬁf%%}tﬁ%@ ﬁ)grtlcle-

hi gh’ copy nu I'n one e
aS&@Ql@Sﬁdrbthblch\fewtlon hassyes & ecdl@ifiddr(@ehinhBsBiotdohtiol magt 1096

roBBRETRL 34 P 00RO BRSOl i

birclydomudber origin of replication (ori), such as Col E
or a a ColEl -derived origin of replication For

exannl | E-I. deriv ori gi replication may
The S chge%%pﬁ"wdg P@Pﬁ?ﬁg‘ﬁreﬂ% %w“ 1&?&? P BRIYPRRTE cadHgS for the
Stdpwbcoz@ms\/amﬁmﬂ vidlll @hiponétt khewh hEBlotedh AS Wrdahl £ ehﬁslts high
use in the vectors of the present invention are known
affynyfy forgbe Fs pprtion @f pubclanes &f 12G framgpanyrippdiere Susl a@olypeptide is
kno W hd MEAnahd lﬁn&% i&Rkiheation frompBR322 and its
derlvatlves s $ as other hi gh copy nunber ori gins
ngllcatlon such as ML3 FR ori or rl5A ori. The 2m
ThE)Feé@ POYET RAPHIE'S asuted Abten, ﬁ’@fﬁrsy@apeptidamhht vsdtselfdlstectable or
4 agenovi r u VSV BPV,
tho by P ot St Bl 0L SREPR htFioam Bt i e
lacy latiferade) ylkalﬁ@qahbslghtase:sppernmﬂmﬁ, @ Igi@h Mludfes¢edppiotari (GFP).
conprises the Col El -derived pUCL9 origin of
I The,.yestrjcti ositioned in the
Tl e Rl Pimp B R e R P S G, ot it &
pept1de 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 ion, a metal ion-
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 signalling molecule, a signalling protein, a signalling protein fragment, a

growth factor, a growth factor fragment, a transcription factor, a transcription factor

mArOA0 A TN
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into the restriction site will inactivate the origin,
rendering it incapable of directing replication of the

WO e@uo8770Al t er natively, the at | east one restrPCI/N&z06/000251
site may be positioned within the origin such that
cloning of an insert into the restriction site wl|l
render it capable of supporsging only |low or single
copy nunber repli cati on of the vector. Expression and

fodgacty B ret metione. s Bub ik i B el BEHERL

moikisashRfide, ah olifcsav@atits, alpﬁlytsditfehﬁﬁchnsgkybdﬂmdtehﬁaﬂlpﬁbhIcell a
Typi cal seI ectjon enes enc r ot s, t hat H%lr
cellGp G Pro e SreahaRrTE [ FSF ST e B bselurtace
gly@oggotemaypélpéﬁt}abp a vﬁﬁ@ Wuﬁ‘ codlBtQh! EXRBne, Aserum protein, a
tracycline, (B) conplenent auxot rophl c deficiencies,
milly prc(t@l)I asmppbleIﬂcubJ zdiug nlishuserit Upling teeeant arob/histigine, a

NN T
llbrb.fy Iﬁiﬁﬁdﬁ ah egfsistonanktart,ianmkletteaciche anearbjreition thereof

otransferase Il gene (NPT I1) which confers

kana cin esl A _gene, whi.ch confer .
T B FOYIOE v oL R RS D B LR torf R e found in
theBh Qﬁ@iﬂsﬁﬂﬂ%ﬂ@ bNgcA6 L4 ristradin Bemaslan{lbxaa s@@ock. Tﬁfnmators are

Ignite (Agr Evo) and Basta (Hoechst) il st anc%%ﬁ
impogignteireRAsIs Y ﬂ%@ﬁﬁ&?@ﬂﬁm%mé@@egé%?é gvahsen fqugg to have

Yeuh tance. Exanples of suitable sel ect abl e
aBXIQEg&TXt‘B# arrgdrrrﬁal ian cells are those that enable the
identifi catl on of cells conpetent to take up

Thetepn é‘s@s@ncqi’mmraﬁer@d tosigaplatien ng&outl%%ﬁl @bpabed into or
1ncl§épgﬁ§e%l }?yﬁerr p%&%leh? ﬁter@@é bo e Cs\f’l‘fg%]ttgnclte)gﬂeﬁ ib8Rd by a
ﬁlsﬁmtpavtnémr amulmarce thaa mchbtn'toﬂnagmcebbdaatOdESImormMiecl)yﬂthln a
Ur | aub e1 al., Proc. Natl. Acad. Sci. USA, 77:4216
polyspgBpAticl® suitabl e sel ection gene for use in yeast is
the trpl gene present in the yeast plasm d YRp7
Ex{uﬁplieilﬁﬂmbstbndek ttak may Nﬂ;)blllrﬁl, by2B8@15i3A parhST SB)n;dnigJ dmg:aimatre et
Cene, 141 (1979
desggbqga}aot/q_ @g@)‘ﬂples-p% éu‘t{s’[aﬁcef aé&rfg [gg la%gp?laeélgntg og érrcggato[ra&%d within
a p%??arﬁ@l’é iR 10 Bk asd pikRadhitiot agdntd, priiraily ﬂlb@phﬂlc dyes and
y to grow in tryptophan, for exarrple ATCC No.
lipephilitepharm@epiical aggdhes, Genetics, 85:12 (1977)]. An

expression construct useful for form ng pol yner

Th@ R <% %1 Gt PLE]EH RO ¢ ?ﬁ@ 4B EnAclPs RIRRk %Bly}ﬂéﬁtﬁ@ sequences

controls expression o ['east one nucl é ¢ acid
diffenand dongthe S}pf@[ﬁqaﬁy 1®;mﬁ¢¢b@euerpa$ whetein ¢nsravingye preleadidas or

amvjé)rqcbcf Is?glglrlé%d% %{ée{%{) %1 Ia§d E%ut Ita? se%a ﬁga%\%xg(? Fﬂzag%e%tu?ally occurring

alldlcOmE biets,Sor igh-natlrlyf (Q:bumlﬁg vwmztdus PV arleatsyndyi i fires tiss same or

i ncl ude the b-Iactanase % iact ose pronot S
from other species and may encompass homologues, paralogues an

orthologues. In
certain embodiments, variants of the inventive polypeptides and polypeptides possess
biological activities that are the same or similar to those of the inventive polypeptides or
polypeptides. The term “variant” with reference to polypeptides and polypeptides

encompasses all forms of polypeptides and polypeptides as defined herein.
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T

systens [Chang et al., Nature, 275:615 (1978); GCoedde

et al., Nature, 281:544 (1979)], al kaline phosphat ase,
wa@2aopptiophan (trp) pronoter system [ Goeddel , MNID/NER2W®6/000251

Acids Res., 8:4057 ( 1980); EP 36,776], and hybrid

pronoters such as the tac pronoter [deBoer et al.

Proc. Natl. Acad. Sci. USA 580:21-25 (1983)].

Pronmoters for use in bacterial systens also wll
PoytRbidAapiiRe- Dal garno (S.D.) sequence operably

Ilnked to the nucleic acid encoding a polyner

nt hase, partlcle form.ng protein or fusi

Vaﬁ niplpelsatide seauFRsPRRrBTE et & lﬁ%sb%% rn@regvé@fe@hky@é least

51f>/%t K58 5@0/ B ¥8R88%ha9t St Szf%'al%@e%sttﬁ% Rt R:?Rts%“ af ]%55t?7%, at
lea@n%wgs,p 0 fycerate kinase [Hitzeman ét a

at bsst: POt (@g@% ableash b h¥bx atdeast él%l at deasfﬁ%%‘reﬂs least

/F'Fxfl%as‘gks‘%r atlealt ¢ 66§f¥at IEEYE R ‘fe%itﬁsfg A ?egsﬁ %ﬁ@sét least 70%, at

leastDl%, s Jeagp 752% raﬁledﬁhﬁz%‘;‘ aBleagd ﬂlb%plitaé&t by AN QGETES Bt least %,

e i nase, uvat e car
ot RS T R it Dt IR oS BR Gt s % sbliart 4%, o least
8385, BN1esR 8D ¥84sBE S MUGRESW)H WARISTOKIaDREK 88%, at least 89%, at
trlosephosphate i Soher ase, phosphoglucose i Soner ase,

leagtP Vgl keaiti Héw ot leaxtifao, yelgast OpYoontdeast $ %y lankt 3%, at least
b P 3 vant age .o

oo/LSIELPP PLAERL 063, A\ e ail L eal N et

sequenem tldentitye i fomsd cﬁx@r a abmpalmbn d\emod\r ofye I'Imstﬁzoalucleotlde

.socyt o hr ne, C id osphat.ase,  .de Ve, .enzynes
ok BT PR Kot 30 PR R RORHERT 2 S REL e mclaoaas Rt pos, or
ovell th€ etk %@Nﬂﬁ”—tﬁe fPeeisiel pbIg ntRddE 6dRBARE, and enzynes

respon3|ble for maltose and gal actose utilization.

p E} qg of suitable gn&ters for use in plant host
opapflsot eﬁ&%&%@eﬁl@% ot igthefollpwimespanger. diteot
suljbat @blyhﬁéllad%ﬂi% s@cﬁlehée istcbphed t@éf‘éianﬁfcﬁé o%@ﬂegﬂl& sequence

pronoters, ﬁx e specific pronot enpor a
USIES‘B St SIS (ffqnih Hl?cB el pliltﬁrﬁftpéqgam% Gﬁ@tqntm lQ/ EOqs Q@ﬂﬁi’ arld2seq
a n ec n
il 088, Y, kel Fobof BEAES syl SEAILOR,
comparppabteBrid spaledtide semmne&é‘,; EEMSfMﬁ:hﬁncﬂ ILraneW4:247-250),

vﬂﬁﬁﬂ%pﬁﬂg3ﬁ%ﬁ %88%%Hﬂ§&hg . dhe promot ar s b@g%lose

pafaf@fey O Zse @ breQitiiRed StcdpitBat filfefi T% 8BlowAddghpi x‘i‘t@tparts should be
pathgﬁenlc bacteria and fungi. ose skilled in the

W t hout undue experinentation, be able to
sel ect pronoters that are suitable for use in
ThoRRhiityl TG oBRec1em | sBiuleRtes W&S&hﬂﬁwﬁ Q@iﬁ% Eﬁé%ﬁm”ﬁ‘l@ Wix
genetic constructs conprising the polynucleotid
Cmﬁ@ﬁ@%h@é@ﬂ@ﬁa@%e i nvention. Exanpl es of constltutlve
pl ant pronoters |nclude the CaMv 35S pronoter, the

I as ct opi ne synt hase
b120Qpa du@l%ot‘f'cgeﬁé t &h F¥LL bEf

pronot er rom mai ze. Pl ant

pronoters which
The parameter —F F turns off filtering of low complexity sections. The parameter —p

selects the appropriate algorithm for the pair of sequences. The bl2seq program reports
sequence identity as both the number and percentage of identical nucleotides in a line

“Identities = .

Ll T R ]
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are active in specific tissues, respond to interna

devel opnental signals or external abiotic or biotic
W@ 200893886 are described in the scientific |itePEr/NEZ2006/000251

Exenpl ary pronoters are described, e.g., in WO

02/ 00894, which is herein incorporated by reference.

Exanpl es of suitable pronotess for use in mammal i an

host cells conprise those obtained fromthe genones of

. nol. rus D iru :

PO o B2 R B A W AR el ot e
oveilapUsstweeni sanandidate @nd sukijea polyaydledtidg adquehdes Bising global sequence

.retrqvirus e i tjs-B virus d Siman Virus. 40 .
R PO e P UP BB P pr Drgo DSl Mol gpio. 45,
44863 Rt full iphRIThRKORN bf A NeaUMaS VARILER BloBAIANREAENt affdithm
. from heat-shock pronoters rovi ded such Egormt ers are
is oyRHHL the peedi prRgieREnibs EMBASS igkgsitRicePahenedepdiand of
BI&RbEAPERAFHSS THRTRIHAEE MYed agﬁ%loﬂ%gény QA efiParlBYit $rends in
increased by inserting an enhancer-"sequence I nto the
Gepeltasdrne EavaddbsNabepm 2 #-2171)i whick tantendtsainéd DA,

h_ttﬁ%\kf% & .S)nurg.aé.r 9\/ te /p ’rT%@%ﬂ?e%bﬁ%&n&q@gﬁ@épsﬁtute
serseplenmesidey the Aeility /OpRfHEVBOSSEIcEdD cIBRES g§1ﬂﬂeﬁd§ ibBween
el ast ase, ?I bum n, a-fetoprotein, and insulin).
twe-geguenges gn lipg, WYghebiviejuk/ ebassiigshhancer from a
eukaryotic cell virus. Exanples include the SV40
AlRRRENES theXBAP o drath traSi tdQis@f whidh chi8PhibEAL bnkidBhin
.(bp 100-270), the cytonegal ovirus early pronoter
alignipeyt eEfwo seRuenses Yishent eamrigingrterarinal lgaps GiAP is defsribed initbe

follo®Rhg et QMuaRE | Qi ' %ﬁﬂl -
° er_lha_éng?yE rnauf1 %’e s@??‘@g%‘ ?%f% glost@ﬁ[é&%ga? r g?{ ?O%%g% ion
Apslicaiongin the Bidseiepais yl AE127s385t hase, particle form ng
protein or fusion pol ypeptide codi ng sequence, but is
(Y .site 5. fromthe promter. . .
PoBYEIENER iy BE R AEo R e bty GRPLDN R R oxnivic
sin{ilaeigsto,onf ungiore ofitbesdecifiohinidentiffddduenbesrthat is Bely to preserve

cleated cells fromother nulticellul ar organi snms)
the G OGRS gl of e esheace™ dag el cpuRlgor ggonably be
expeefeitd Bive@Rc@ted Hyaahddnh Bhdned SHBK sdg@bncRls "le{rit%’\ﬁ’tﬂ r«tzsﬁgct to
MRNA. ~ Such sequen.ces are comonly avail able Tromthe
polgpepiides max badsieiansd using the publishsvatlekle PRgeprogiam from the
BLAYERMO b FroBfamé (V@kioPMAS] o&?@b@c fr{)ﬁﬂ f €gi ons

contai n nucleotide segnents t riped as
ity ackenill. govéddasth).agment s in the untransl ated portion
of the nRNA encodi ng the pol yner synthase, particle

[ ' fusion pol ypeptide.. In gne . .
T Bt e e ol B R B e il ving unix
comupgid B@nparamktessbl e pronoter, such as a BAD pronoter,
whi ch is induced by arabinose. In one enbodi nent the

bl2ge)eélg—ril glfz’lggtpdggé?ﬂs—% rnllilc(z:lteotfd%gg%l&i—%elis—patbfa%&st Itutive or

r u

The parameter —F F turns off filtering of low complexity sections. The parameter ~p
selects the appropriate algorithm for the pair of sequences. This program finds regions of
similarity between the sequences and for each such region reports an “E value” which is

the expected number of times one could expect to see such a match by chance in a
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pronoter system In one enbodi nent the regul atabl e
pronoter systemis an inducible or repressible

w@e@mosEn6 system While it is desirable to usePGI/N&RY6/000251
pronoters in the production of reconbi nant proteins,
regul ati on of these pronoters is essential since
constitutive overproductiomlof heterol ogous proteins
| eads to decreases in growh rate, plasmd stability

datMASk Gt fixaGeRtcabl sikd YorfthifiB REoR  sc AR €hSsiAd 8 this database
regul ated by the interaction of a repressor protein

is setitytvlefawdt io feerd2sen pfasraredios smald kristuesanydhrlesnthancone, the E
ronoter) . I r s are those
vl b RiaidD s Ehotiy of SOR M RBEAAERS 2 A A
overvi ew of regulated pronoters in E. coli is provi d(;od
Variiant Palyhecldotilf séRan@nptrafersbly mikhibisao Emgpluehnd 1635 ondtd 0 Ty

of C i nant E. .cobi tivatjons' Eriehs rdon.
moR RIERERD e BbE Al APSHR hod) Fndestdenal Kby vt taa ! %
10 SPlekgigs 1 Xanl @deds H290) x 108 TRk Ohadl 1 kflor¥nies that wedd ™ less
st anday gl bacterial gultivations apd those involyin
than d oo niass than 161G ™ i.dese Hnd eptl at Phlesuihag he 1§r owtvhen
Ralfe’s ' ' ' ombi nant
con?}g? ern gl?%buctf?%enépggg g%h?gf(rggﬁggv uﬁ?%gé of regul ated
pronoters to achieve high cell densities in the growh
Altgrnatévely, wadantphbynpelentisiee pf the presgrt invgpton Indrigize 4p a spesified
bur n. the host ' i ' rates
polGHFERAP i o SRaBErtertndebOikr ARReRLARACE?. (.
phase (follow ng induction to turn the pronoter "on").

Thd ermibyteriedinderdritgest sonditions"amdegpmontica eqeiyalpatailieseof,

selected . fromlLad Tr L :
reier i raLh! S Ehis RERTe fAMeBRAP Tt plmetcotae
moReIRCHRH ab ﬁméth@elﬁnaﬂe@rde%a&uw immdlﬁl'izearmd at DAl dNA blot,

repressor, or t r romoter and the Tr repressor.
suchygs 3 FEURRBIPYAS Norbi 53 “P‘_iﬁs e opdaprEmry ey salt
corRBtAHoRNTIRS athiH RS RRyHdiZR RN segipbACHyPRMEaMASdoigitioh£0d) be
which binds to the active repressor causes i
detetingseschainitiatly hiyordizing vagdre dess sliringent condinepsdhe iagisasng the

1n ' trp pronoter system uses a
Smg%er?t%ﬂg ﬁlg%?rgei%ﬁqgﬂéag%ﬁ&a defi ned tryptophan
concentration, such that when the concentration falls

Withedespecistotplotyasbledtitlel nacledulestgreatsr shasynbouic iifdgses in length, typical
self-inducible. 1.n one enbodi nen -Poi-ndol e- Vi de
suipgory b a R Sand o Mo SEPRULTEN 5.8 9 (ARl 10O

below the melting temperature (Tm) of the native duplex (see generally, Sambrook et al,

Eds, 1987, Molecular Cloning, A Laboratory Manual, 2nd Ed. Cold Spring Harbor Press;

Ausubel et al., 1987, Current Protocols in Molecular Biology, Greene Publishing,). Tm
for polynucleotide molecules greater than about 100 bases can be calculated by the
formula Tm = 81. 5 + 0. 41% (G + C-log (Nat). (Sambrook et al., Eds, 1987, Molecular
Cloning, A Laboratory Manual, 2nd Ed. Cold Spring Harbor Press; Bolton and
MecCarthy, 1962, PNAS 84:1390). Typical stringent conditions for polynucleotide of
greater than 100 bases in length would be hybridization conditions such as prewashing in
a solution of 6X SSC, 0.2% SDS; hybridizing at 65°C, 6X SSC, 0.2% SDS overnight;
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In one enbodi nent the pronoter system may nmake use of
t he bacteri ophage g repressor cl. This repressor nakes
wais@7o87706e g prophage and prevent expressi on BET/AEL006/000251
the lytic genes by interacting with two operators
termed OL and OR These operators overlap with two
strong pronoters PL and PR g2spectively. In the
presence of the cl repressor, binding of RNA
. e S
o AR o P e i SRR O DS TPy g
waghestp {0 tnoimyes padB.in A.2X083C, dolvs SPiSe65%ay to al | ow
expression of the reconbi nant pol ypeptide is the

. .  a : y P! _ -
RRLGERL B0, Al B TREETMFTAP B b 5 53Rl Lt
stm@?ﬂmtidhaw$$MtMm aib t6 tgn o‘imbetl@?r Ming) @fp?zlaﬁ%_é,i tﬁé TRhE:e

t ow.1e er ure a en n erre 0 |
pofanyEplidepaenge bhine Tess b abd B Fsruced by Semmdmaiy

(GO RRBEIES R 16n F%d@_ly used expression system nmakes use
of the phage T NA pol ynerase whi ch recogni ses only

pronoters found on the T7 DNA, and not pronoters.
With eespert toothe LH¥A mgrcsdap v ahpeptigs snddeic Teids @A (Nidken et al.,
ScRXBE. 8951 \ ' A i
RSB 305108, 5080} SRULBFT SRR Bl i s, o i
DN e DINA-RINA Wjibrids, arddecan be oatbilatad isipgthe foiniula Bescfibesleid Giesen

ne di f he L7, R | ynerase i.s _ei Mo .
e P RBS0RAFRR00 185 05 ENDOPRL KRS AalfiFrciaion
conditiprat fobh BNACPING'S $iybrid Byt 4 laagth Odss tHah €00 dhRE ateH 18 10IE
b;;)os gi,ell chronmosone. In all three cases, the gene is
C0s88 ' an inducible pronoter allowing its
transcription and translation during the expression

VaplaaslyntoR ofides@Pltthe Sitdedd iiPenBbr 41sb BEDMARs ?&@ﬁu&l%}s that
.hLysS (I nvitrogen, CA) are exanples of host Cells
diffeg Fiopt thg SEanengez oRs ipwingipe Puidhatgaseconmauence@éihe degeneracy of

) . . . '
S CH 0ol Vgl EYR P DIELASH, OELR) B o
by hpobmutlagtidend theypriiat putntiver dseqyewe alieratigr thatebbes ndtewhange

th n Br u hwi.o0 &.Dar zi.n 199 Gepe 111,
the 5 508 TEon Bl 6T Bl Souiody s S iiop “rresp b 47O
(methionireh \nd @GOty p@phdrd, offler ROFo1R To1ythE EASCardi@b &cid may be
integrated into, the genonme under  phaP pronoter control
Cha(n@s& Hu A renoemed oplriger, E& i optiFi4e. coderperprgssion in a particular
host®tghhiséP4- 71) . The T7 RNA pol ynerase offers three
advant ages over the host cell enzynes: First, it
consi sts of only one subunit, second it exerts a
Polynytlestidssegusaes iargtiongrrgulfing rocangeryagive gylestisytiong ef one or
| o I . .
S AR Boce MR8 Rlee ANAL AP S BN ifrine s
bighegigab egitviiiyardglsathdluded inthsinaertioni ot skillalotitan a1l e aware of
fter inducti.on of.the .gepe codi.ng for the T7 R .
mefiohS RIS o Rieb e RET RSO Bl Sy thlop st et thipve e

al., 1990, Science 247, 1306).

Variant polynucleotides due to silent variations and conservative substitutions in the

encoded polypeptide sequence may be determined using the publicly available bl2seq
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=74

been synthesised to all ow high-Ievel expression of the

fusion pol ypeptide, and inhibition of the host cell
werwyoesopr event s further expression of all theCDNEZI06/000251

genes present on both the plasm d and the chronosone.

O her antibiotics which inhibit the bacteri al

RNApol ynerase but not the T RNA pol ynerase are known

in the art, such as streptol ydigin and streptovaricin.

pr&irmg groad the BIGIPT Qlite%Y prapidnARerslon@/ 10 [ou2bems from NCBI
expression of the gene coding for T7 RNA pol ynerase
(ﬁag&%@%éﬁm@kw@sw% thethleste algprithpm asppsavdoushisdescriedr e

t he reconbi nant pol ypepti de encodes a toxic protein.
Pol)RpRIY UMY ase nol ecul es present during the growh
phase can be inhibited by expressing the T7-encoded
gene for |lysozyne. This enzyne is a bifunctional &
The tespevariania it aeigreacewmelypsdiides epenIpagsss natyrallyloscweag,

e

preforablysixhibit ableasst5006, marapstaraby atdeastifit%ona 1668t $2%,6t Idastd3%,

o U8 P S92 R B SP , LRIR0L o

6029 asleadt 6190y il lyase 8P 3€St BP0, |ay Fazt\oa®s, at BafBEY%, at least 66%, at
pronot e

e i ment 1 he onoter system makes use of ters
e o A O30 aﬁfﬂwtﬁﬁ% At Trasy 796 #theRst oot leashf b b lgast
7398) at Teskt 74t AAbRt 148, dtIGRCIdON: LUGI6, RYeadt FBNREALURES,, at

shift, such as by el evating the tenperature from about

leagyI%%7,0C]1engs 8920 @t leastiBva nideest B204, athenstd3 % mt dopstl &%, At least
: t R fusi pol hde_denshio
8526%, Bﬁﬁ%‘c BEARALE st g”%hag I%W/odlagfeaﬁgﬁ I408 a‘%/ lﬁgs\% })9 % at eas%bf X», at

e surface o
least Gt 1east. 93P%, ef lenst OdYE, uislean 9§96 tpept 966t tapg 7o at least

1 . ticle bindi domain, a protein that
98 R ERL I R S EE o B iarR PR, [ty s found
ovead donfafisdrowiHdBe of bOleRit DO aRinoddNd SRS FréeRbR  at RAY: 50

two or nore thereof, and éég a fusion partner

amiRphgsid RISHIPNE: of legst 108 astinirdd pesitjgreparioner the entjre lgnght of a

pndi-ng domain, or (iii) at |east one
pob@%%&fg?ﬁggg??ﬁgg'or(iv at |least one affinity

urification peptide, or (v) any conbination of any
Polyipeptiste spyicaceiflertity carpby deggrminedrin éhedoidowinginmnoere The subject

poﬁgpﬁﬁ% g?(ﬂfenéé’]ig cgrﬂﬁér%] toos?gaglﬁl%'éte%Yyp%ﬁ%rsieal?ence using BLASTP
(from the BLAST suite of programs, version 2.2.10 [Oct 2004]) in bl2seq, which is
publicly available from NCBI (ftp:/ftp.ncbi.nih.gov/blast/). The default parameters of

bl2seq are utilized except that filtering of low complexity regions should be turned off.

Polypeptide sequence identity may also be calculated over the entire length of the overlap
between a candidate and subject polynucleotide sequences using global sequence
alignment programs. EMBOSS-needle (available at http:/www.ebi.ac.uk/emboss/align/)
and GAP (Huang, X. (1994) On Global Sequence Alignment. Computer Applications in
the Biosciences 10, 227-235.) as discussed above are also suitable global sequence

alignment programs for calculating polypeptide sequence identity.

rFoAn a4 TN,
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(i) at |east one binding domain and at | east one

reporter peptide, or (ii) at |east one binding domain
wa@re7as77beast one affinity purification pepti deCT/¥Z2006/000251

(iii) at |east one binding domain and at |east one

reporter peptide and at | east one affinity

purification peptide. For eganple, in another

enbodi ment the fusion partner may conprise (i) at

Pch Pfldé)@ﬁlaﬂ@ loy BRRkdE6 13{%’[18{1 %1138 @1§cto ?s tR gg 1 ﬁgﬂ?{ a’

| east "one po de an
Slmléépd];’ tcevnqm madrelef the lSp€(CIfliqa)1y aientlﬁaisieqmemht}ﬁp tiRély depreserve

ast ;one i nit ur|f| ati on, pepti de,
o finat ERNI S ool etlorPilanis e SDER e b b ng
expenai 0 hango@rrb®bBtana6ia chefer 5eth RGiincs SimiRFit(With flspect to
epti de and at | east one binding donmain

east , one poly
Popgptiges P@é{g’@ dsﬁgmélfﬁql Psing the publidly availebls biispa prparanpfrom the
B s drAthaflIGRRIERS (018 2808 BbuliGeB] CNe b} 101 o

onaln and at | east one reporter eptlde and at | east
t leaﬁaﬁtlmdarltp@[ﬁpO]&pepUAe sefpkeRdes neayibd examined

4 e sion_pol ypeptide for use herein

1BE%QM3@@§g§%Q%§% elcm%%FﬁF@ﬁ@bg¥§g a particle binding
donaln a protein that conprises conprising a particle

bl2seqdi mptid@:ﬁ@] + eptidespr thf BElp bfastpni ng protein and a
nucl ei ¢ aci d sequence encoding at | east one fusion

VR e LS LB TS BB 15 mor

prafembliydéss tien st bpPYy 1dsk tlﬁntltx ) ‘f°9re@mam rﬁ}@r‘ﬁl 138k tﬁéﬂ yimo -0
e odi nen

esh Bl e s bR A8 20 g al PEleSt g ¥ k7 g than 1 x

1078 feBethan $ xi 10‘3“1(r R&d t‘th i Bislgdlza"blllgsstt% NUGh ewcwl?e?l' cgmpared
sequence encodi hg a particle binding domin,

with-any joap ef thp specifinaly i é@ﬁ@bﬁpumsﬁmg a particle blndlng
domain or a particle formng protein through a

Th@ﬁblﬁﬁl‘éf‘& epitiSs bﬁf}ﬁﬁhﬁgf)ﬂ%ﬁ%ﬂ{ o?%ag E0g folgle?)lal gﬁkefr g

th. I'n one enbo
selgcﬁ;%l [apprepuiRia elgosthoutie @e@aprﬁsmmesl Bdvpgeram finds regions of

d t th
s BERONL AN EANBISE d 208 SIPRIRL LS 210 SEL
themxpeo‘ta:dsmmﬂbep af titnes ordecoaldrdxb et @hisec WindH b fbeh Gytcﬁﬁrﬂ% I
aC|d sequence encodi ng a phasi
da"of?aé? 8? %gf“g‘ip IR SR SXIHNEE TapdAN seANgTeE- sh%rgalhE values,
muf:lﬁ BgEBRAK ond, Mhi® REApBRRAAAEE Me ISrB@alfi‘lT'f& RP st dasfM GaGR. Of

the fusion proteln encodi ng ‘at | easSt one
Conservative substitutions of one or several amino acids of a described polypeptide
sequence without significantly altering its biological activity are also included in the
invention. A skilled artisan will be aware of methods for making phenotypically silent

amino acid substitutions (see, e.g., Bowie ez al., 1990, Science 247, 1306).

A polypeptide variant of the present invention also encompasses that which is produced
from the nucleic acid encoding a polypeptide, but differs from the wild type polypeptide

in that it is processed differently such that it has an altered amino acid sequence. For
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fusion partner is indirectly fused with the N-term nus

of the am no acid sequence encoding a phasin or a
w@z2a0e08i70@l phasin fragment through a pepti de PCTINE2006/N00251

spacer of a desired length that facilitates

i ndependent folding of the fusion polypeptides. In one

enbodi nrent the am no acid sefjuence of the fusion

pol ypepti de encoding at |east one fusion partner is
ex&?lgfe AR ﬁ% e n%r'&&c'éh% Hldfaé‘fﬁatgfe SEP(? gﬁ‘% 91%119 Jhmarg RNA

seguence éenc as ase or a €
nﬁm@gmﬁnﬁmiWhmbpﬁﬁeﬂbcdmhbmpepﬁgm@ndmo acid sequence of

t he fusion protein encoding at | east one fusion

rtn ect h.the Cterm nus of
THRHERE Sleclof S orie el Male by Rl GBle Mindd UK
wibkl Brugedal trasly;mrhtas gerfehag@fenhcttlhwwwﬁt &llp it ivedot KB
or,_spacer of a swedlg}gl to facilitate
cap%hﬂ%%ﬁeawwme T8t e adhioP dpETYHeNy PEpes @l I n one
enbodi ment the am no acid sequence of the fusion
2. ol YiDgREdsiM CoedichPrphratiast one fusion partner is
contiguous with the Nntermi nus of the amno acid
sequence encodi ng a depol ynerase, or_a C-termna
Progssis yorgradus m&aa%mg eXpRBIoNAPRRTusioBexRrension of fusipn
t
OB RRR N R0 REER, Rot Qb P aBLBPRTE (sMUER LRSI Bystoms
orswedlbiges afpraskien pskeprre andplznst ¢edls eemplneag exiressioheonstivhts useful
fo{ %6?1%@' oﬂcﬁlmér%taﬁ{cle%% yur%; ?n t%a?h el rllélnoallre/ ?_A%ll kélg)(\tamng téle aftﬁ%g'
Sainbnedk ek Molecalbir ChﬁlngOAmﬁraﬂ))f}’] Maaaﬂ 2181 Ed Gl dgygtiigf Habor

rec in ol ype e is fused. .w N—ter na
Prishal e @@Bswlbé‘s% ka.‘ﬁﬁfePthPQO@e% %qugaﬁ Byglogy, Oreene
PubBsHIARI10eME pol ypeptide on the surface of the

parti cl'e. ‘Shoul d the functl onality of a protein

neverthel ess be inpaired by the fusion, this
EXpEespion 6pRsigclidgr use “blle%l%‘i‘S qfﬁhq inxeiiogdrayce mﬁerts% into a

reﬂi%%blte'vg%{ fop @fohl 'o? fcfr%&fﬂe@éiorp oPhiY Be m'o%reﬁ&f iy 1!1’(@ hBé?e

same function an pr esent ‘I n an acti st at e.
gendine. Nareusrveciots arcsplpi@l@m asylaéaltl@ Elmesyector magt ﬁ)bbmnmind)eom the

fo%llé1 ;3{‘ alg §1|%91H91| o0& tl g}fragﬁ'ﬁﬁél Bg i ndfhe a %rto rlﬁg n (ﬂgc ac1d

es vra n-one
se@mmdin@ bt ntshteedmml thé ceomrlb@ armyieal cﬁ“qzrabedmes sa ganyralp DN A is

nore of at | east one ei.c acid se t hat,
m%?sta%glt? gt al%l’gbéﬂatt‘? EPECHIY T ﬂ@u%%? Hfehs) UPIRG 155, ﬂ%‘ﬂ&? known in the
artC OVER{dr SbMPoenB ey &Ry BRIE WBue aldideliRGted RITBhdor Abre 0Xh signal
at | east one nucleic acid sequence that c¢odes for an

seqiiaIbe, o REBRIf Af serdicatia gpepners seleetable durlear gengs, anpsingtiver
ele%génr%f&ﬁ;%ﬁﬂ%r 3R ftﬂa{?%g?u%% %%?@312@1 %ﬂﬁémc@.ackhﬁﬂuﬁtl&{ SuRble

a protei
vectors containing one or more of these components employs standard ligation techniques

known in the art.

Both expression and cloning vectors contain a nucleic acid sequence that enables the
vector to replicate in one or more selected host cells. Such sequences are well known for

a variety of bacteria, yeast, and viruses.

In one embodiment the expression construct is present on a high copy number vector,
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pol ymer particle binding domain, a particle form ng
protein, or a conbination thereof, and (b) a fusion
w@asornaT/oconpri sing at | east one pol ypepti de OPCENZ2006/000251
| east one binding domain or one or nore coupling
reagents or a conbination thereof, or (c) a fusion
partner conprising at |east6one pol ypeptide and at
| east one binding donain or one or nore coupling
In dn€ %&%B&ﬁaeﬁf th@ hggqrttaw ﬁ%ﬁ’é} veiteF BQElected b th&de th sl wene
reporter pepti orarfinity purification peptide, or
prefed) at@yto 300Méapadsipenhaest callo or nore thereof; In one
enbodinent the reporter peptide is a f1 uor escent

o S A G 0 SR R o
repldatiah (a1, Mh&p RatBise,a agerlb kideidisd, orwrdoii}reﬁmtion For example

el RS o B RGP i b b6 FRBLRGRfion.
pol ypepti de may be dependent on the order of gene

Nuﬁlleﬂbh@ ngﬁ?copﬁnﬁthl@er RHiginge bﬁre@ﬁdzaﬂloﬁ @tfmt&ilemé»d useninttieevectors of the
asm

. For_exanpl e, red ro
prefés RNt AFp BRI e ﬁle gt tﬂﬁg THhess ’@C{&'ﬁﬁ the rFSOLfﬁg Aggypd
Ofl%lrl o?reﬁﬁ&ftfoﬁ lfRnf PERZM%RNR td@h%tﬁ/@m Wwall RtRerdgH dopl Bumber
I ndi domain Ts indirectly fused to the polypeptide.

orlgfhseoitreplmahomdmleastMiB FRiouidr i &h eris Tihe 2 plasgiidprigin is suitable

for o:%ii%eg (tjoeusglﬁmf 11 J}%V@b ﬂ ?”b e%%(/fnhsc I\/%\P(')I‘E’P\?)gare useful

eln conprisin
forpbmﬂgo,leetommdmmgnﬂmem and a poI ypeptide that are
separ at ed by an additional protein whi ch may be any

|red t ressed h
prefsf el B conin e afgeet ree R OTRE e eGP B TRY
pUCS9 s6biaer esplitstm a particle fornrng protein or a

fusi on pol ypepti de, or a Ilnker or spacer to

faci]i.tate .i ndepen fol f the f
Th GOt s POSEOH SL e CBBmABOuR =T PHT L aBaE abA inser
intd the Wl HioB 8116 RHE TRVt tBe O1 %ﬁ rrehd¥@ing QOiHEPEBle Of dBEINAS

in the plasmd to reflect the desired, arrangenent of

repligesion ef theryepiory pEpRIaNSLY. e %6 lrastaws septifdinn sttheap 4F ppetiqned
w1t§%1ﬁ%% ?Ig i ena] tﬂat%orﬁ?é’&f Al %Jeﬁ nfrtg "he (GRS ﬁfer{mll render it

ng a particl®e bin omain may be directly
caphibils e stppottivg qnbt lppeptsingte. copin eumbr:mplmatlel@ of the veeferd” i s
used herein to indicate where two or nore peptides are

Exllarlesr]slfo%d n Ic?orﬁ)nego\;ecgo?s \Qfﬁp’ggwaﬁy contain a selection gene, also termed a

selectable marker to detect the presence of the vector in the transformed host cell.
Typical selection genes encode proteins that (a) confer resistance to antibiotics or other
toxins, e.g., ampicillin, neomycin, methotrexate, or tetracycline, (b) complement
auxotrophic deficiencies, or (c) supply critical nutrients not available from complex

media, e.g., the gene encoding D-alanine racemase for Bacilli.

Selectable markers commonly used in plant transformation include the neomycin
phophotransferase II gene (NPT II) which confers kanamycin resistance, the aadA gene,

which confers spectinomycin and streptomycin resistance, the phosphinothricin acetyl
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It may al so be possible to forma particle wherein the

particle conprises at |east two distinct fusion
w@oloyo&pPhé des that are bound to the pol ynmer coPET/NE2N06/000251

exanple, a first fusion polypeptide conprising a

particle binding domain or a particle formng protein

conprising a particle bindigg domain fused to a

peptide library could be bound to the polyner core. In

. I
L 00 vt B B LB R RE b e
h}{grﬁlﬁmrepitosplhdtfamferasagﬁilef( IhpStforrHygfcﬁmya:m fEhl@t&ﬁ@Bj' tional
fusi on pol ypeptide nay include a particle form ng

i de, repoyter peptide
B R S S A R O
1dﬁnﬁicﬂnﬂ3mﬂcﬁﬁs"ﬁorﬁﬂ@&nemm&§® EDra36ivs tonsicts SubK R BEFRGr
in vivg. Preferably the exPreSS|on construct is a

thigpidic iiagi &R apropskse Bes 6el) Phom i YRSIP YR semployed is the
CRORER AP Fse HEDHER 8t ¢ B giu@d gﬂclf‘%l%@? %gédr@g‘és Hggd

ex ression construct Is resse
ebslpPees NoH. Seads SeiubiSA; %7 é&kﬁ'(é%&@d A suitable rsdectmn@nafor

oS e T R S T e

Natmnsz&Qtwt(,l 929{) Ringsmin el eGoen@d 4L aID7oy Tsohepgienbed., Gehd)
al | cases expression can be

o370 e e okt pelecn dusies Recrmumhagam of yeast
lackites tBeTRSIHiyTE @fov& REroPhes ThodkafPRS TGt NB WAohE br p P41

encodes at | east oné additional fusion polypept]
[JngnStanetiGsg8:1HEP77X e binding domain or a particl e
form ng protein conprising a particle binding domain
aabi h@&fs% &NRefAl foll 8
Al 58I BB BRI O o
PrefRote Whigh P%’ﬂf@iﬁr Qxﬁ)reéatm ofiatpenst mrtd:eluablcchcsbmsmdg amolyﬁwr

4 syﬁtﬂasgn&n?éfp%‘ijfnﬂﬁg}rotteﬂl stlgogolgé]eé .he invention further

' Ses provi g%dltlonal expressi on
construct encoding at |east one additional fusion
Proyodtyns egnognheectbmp vargitngf otqudinl hast eells iarecivelykatonai Fro@biess

SR b L TR SR R0 L, B

syspemd €lhang et . LJBIamfb RY3:8 PRADT8he GodddeE B L RbatuRE PR 484 01979)],
lk|aH affl ity purification peptide as di scusséd above.

Briaremonha® (te) pranaipiowsiemrSiorddel, Nushgie Asids Res.,
8: 4@'57 EPROR TP 3‘?5”77%2 R8Y B#f]'lb‘ﬁd Q‘bﬂlg{e%teﬁ B g ec‘ac&:{ ?ﬂgﬁg BieBoer etal.,

domai n. "Prefera ression constr

Prqse Pefl dkcadn@rit M%Aesggz le3%( 1(9;83)50 Remaders fdviusel lmlgacmapl syd1ems
oD LR B3P PSS RIS ot i

struc grou
encodlng a polymer synthase particle forming protein or fusion polypeptide..

Examples of suitable promoting sequences for use with yeast hosts include the promoters
for 3-phosphoglycerate kinase [Hitzeman et al., J. Biol. Chem., 255:2073 (1980)] or other
glycolytic enzymes [Hess et al., J. Adv. Enzyme Reg., 7:149 (1968); Holland,
Biochemistry, 17:4900 (1978)], such as enolase, glyceraldehyde-3-phosphate

dehydrogenase, hexokinase, pyruvate decarboxylase, phosphofructokinase, glucose-6-



10

15

20

25

Preferably the peptide to enable affinity purification
IS unique to a single expression construct or group of
weressideon constructs. Plasm ds useful herei nPEr/az2006/000251
shown in the Figures and are described in detail in
publ i shed PCT International Application WO 2004020623
(Bernd Rehm) which is incoporated by reference. 3.
Peptide Library Formati on One aspect of the invention
. : q
b R e s R R R S
isomeilasd, phospboginade svinerase fang glugeldnassar ti cl es for
displaying and screeni ng peptides and pepti de
S r
Other 2%‘%{ C]?rﬁglo%gépg%oc%oa#é/ ﬁxﬁ{m?lg g)‘f%t?%t@l% hlaﬁﬁg ‘rf]l'fe \Aagiﬁlﬁlr(])‘h&’l advantage of
trar(sslélﬁldnaron'eadmmyeg,r@vmmmoﬂ, a2(bepromotdr ré@ol%(fﬁﬂe)k:thy

chn for in n x res |bIe | i brar
ety Ginepeece 5 Vi Bt i A DS R e e TS Feiptsd
wrcﬁ Eﬁtrd’é@ﬁ( nﬁ%b@lﬁ% q;ye@ﬂlomom @ﬁk&l@hp@@BJpﬁ@sﬂha@ rakydré@nase,
di splay accordlng to the present invention. A peptlde

and grgymipsresioasible fhemaliose jag sHactpicapliFEP rom the entire
genetic conpl ement of an organi smor a portion thereof

Exegﬁ%lgsr SRANEHe hloBids Rir DS B JRak BBt cSIRIURNKEN tdte ANEOHEST a

rotein of interest. Alternatively the peptide
motwcmt ar gicotepjanb gnchude erllyi tissee-end|orgamaspgeifippiranaiersycellgycle

spec ClIC lrp?cé*'ngt%rs r@%{lggl%l fgﬁo?quﬁw%gé @%n%%?é’“@o‘% ?lﬂﬁlle %Hﬁ%%ters that

ng il gen ying the rea
are lﬂibﬁﬁdih@n@ﬁﬁdntttmsﬁwmﬁemménmﬂnt gmmmérsaoﬁhtdeesof p?eqnbiedwill

s B et el T COMPELSE 2 Calhettian Shesiea

ThepRhRhdds may BE Hosd RotRIRERNEsL, 8r PlofdtedgwHRABII Weri@ed from
tar?et bi ndi ng domai n, a bi ndi n protein, a binding

gens of ether leny nfﬁmes 8 Dot pHfbegeni igri B Bipet r Hpee ﬁfﬂled in
theglptn i ﬁg&f uDRRY é&g@x@@érﬁaﬁcﬁlﬁb@{ﬂ:&é Rodyect 4 &H&t&@%ﬂm Suitable

aln anti a singl edomain ntlbody, a Fab
forame irhn@kyfyﬁn%ﬁemdulaamg Expmmormm@ytrdqtsalgsmgenemomtructs

corgpﬂql%gaé p?]lyglgcﬁoﬁlldé s%qugﬁgcﬁ:é Pé&lgﬁlgx}eﬁ ody érﬁﬁ%m R n 1t11: ﬂ}g plant

procAgRittude &t @MV 3O prdhstel, dg @@Hl&idk.ynﬁﬁse&}ﬁbmg’eﬂ ancHhe
antigenj c determ nant,_ an epitop

octpRife AGYee PRIMAiGHARIGBR HOF | a@ﬁ%{reﬁom 61@143 Plinppigpofprs which

are 98l ﬁtsbé’c‘?ﬁc ﬁ’égu@svfegf)dhd 18 it SIRIeAMofinButalsi SaRSr le’fethal Mlotic
enzyme, abzymé, a cofactor, a receptor, a receptor

or blptag steasses aee deseréhstl dn the gbigmnfific litgrapuse eE’é@ﬁPl%f [PueinPters are

oL n % DO S AP,

S|gnaII|ng are of particular interest.
Examples of suitable promoters for use in mammalian host cells comprise those obtained

from the genomes of viruses such as polyoma virus, fowlpox virus, adenovirus (such as
Adenovirus 2), bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a
retrovirus, hepatitis-B virus and Simian Virus 40 (SV40), from heterologous mammalian
promoters, €.g., the actin promoter or an immunoglobulin promoter, and from heat-shock

promoters, provided such promoters are compatible with the host cell systems.



Such receptors conprise G protein-coupled receptors,
acetyl choline receptors, thronbopoetin receptors,

wo @7 e3r706 ecept ors, chenoki ne receptors, ster oPCI/NZ2006/000251
hor none receptors, epidermal growmh factor receptors,
toll receptors, toll-like receptors, mam osel9
receptors, 7TMreceptors, neéuropeptide receptors, NVDA
receptors, T cell receptors, hornone receptors, IgG Fc

SRS TS RS T Sea P U AT,

inningrrnsohaiceDNguaney itbe thenagioe NEdentas aredesictiag ckhegts bf

ni ca n t or shearln with a gauge
DISRYE fe BRRG b SO Pl s e o e iaetaRdtie  hat
trads@ Bph.eMRay eflens Befirh&d afdiovakhEw ﬁ@lﬁ%ﬂi‘ﬁnaﬂaﬂ%enes (globin,
fragnent size analysed by gel el ectrophoresis,

elatSﬁ'ée oA HR it StoprdeipeanaiBRiing. obyniely, havryes eng v,vdt u&mn
enkaeL@th |a)éuf€§y6tﬁ:%ﬁtvﬁq Jz%zpclesf lhﬁ‘eggﬁ%%@ey har égle(ﬁ’{ #hEthte

| ength can eaSily be o I ze
Sld@@ff dredsplimatiomerigin (@Wl@éﬂhc)éytolklegdlmbma eytly lbrbntom enhancer,

ndln .donmi.n
the??dlg I‘R’:H rglgg(gea eqatlej Sids of a}? rfz%h ?n ?ra%ﬁ,ﬁna n@%ﬁOVH‘HS eotfhancers
The enMoafm@dba’Bj)hbedldtd‘tge pédﬂéreit BPositiad §erk 3ft6&l§l§1jﬁﬂ§'1ﬁe@yﬁthase
Iibrary can be, forned b% gesti ng

pafise 5P B 280 iR on BRI OSSR oM e RAC IS Prrdergocated

at § §i%d ¥ iokd @B pRusedig§ase. The resulting DNA fragnents are
t hen added Fo the cut plasm ds and anneal ed via their

cohesi ve ends to form reconbi nant DNA. A cDNA library
Expressine vecarraepdry culasyodig hestrslhogassyfuagi nsest.ipkpt.rarkpal,

huRRf, I BSe @ cAIPNANEOR rlﬁ 1%lﬁ§%r%ﬁlsﬁlsiggg%l%%%ntam sequences

transcri ptase enzyme nson et
neesissrgy €or $her tarmiipatiddDNA tm$oel©t1ble gndafoe sﬂabudmmg thevveRNad Such o

oL AT O ER B R PR B85890 s

of silaufdticloe Vﬁﬂﬂ]ﬁﬂﬂmbl DA . aMyess ed gistsicontaif nublN6: & seBNents
an then be digested into fragnents

I
fraﬁ%f&%ﬁcggsgﬂ@gﬁg 4 %ﬁgmw Babeunigpsiaied Pprtiep of hegaRBat e

& I | (Cho
en 1r%><tg E&Vl\?ilngfgsh)ln%ﬁﬁéf E)Xrtl‘éﬁqggﬁlﬂg pist8RBE Filfon!poRpeptyde

Randonlsatlon/NUtageneS|s One or, nore pol ypeptides
In ppegmbadament thasxpresson ponsyugfcomprieas anapsteesin igduséble promoter,

suélda\é%rﬁ@gg?’d’fﬁét& &@ﬁﬂqgnﬁﬁ&dtb‘} A4 ersge a library of

candi dat e nol ec use”in the nethods of the
invention. Preferably, the regions of the nolecule
In eresppbadiness thergypression construct comprises a constitutive or regulatable

promoter system.

In one embodiment the regulatable promoter system is an inducible or repressible

promoter system.

While it is desirable to use strong promoters in the production of recombinant proteins,
regulation of these promoters is essential since constitutive overproduction of
heterologous proteins leads to decreases in growth rate, plasmid stability and culture

viability.
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for a particular function, such as an active site, a

protein binding site or a nucleic acidbinding site
w@owra3ties r andom sed. However, it may be desi re@l/azZLm6/000251

random ze ot her regions of the nolecule, such as those

involved with formati on of secondary, tertiary or

quaternary structure. Techni7Ques such as site-directed

or random nut agenesi s nmay be enpl oyed to generate
A'i‘ﬂ:ﬂn@&e& é/t@x%%@t%%ﬁlgféﬁ bWeQHte% ofh QP p es§or ?ottelg r1|1 'Re

pl asm d for expression od o ven
omratcfrr(agmm degvnsiream fiom the g@modm) i T anqst wslﬂ‘rkﬁkmrn operators are

Rk SRS T R e BTt ioBasf Y A5 oV sinstgeuGed
preinbiersdh 2 ed/eld pravidgEnaabs 105f “Rardthélesy Elﬂa@ﬂcﬂlg&ﬁapﬁﬁﬁ&mty of
enc dl ng._a E&{lel n of interest. A nunber of nethods

Rgcgm §1a{1feE fef Eultbatinny fgiehediReardos. Adusupesiin Biaekericel
EAGm iR rhos g)r,rplo ded phage such as

I\%r[lLS tzggPCR %lgsed %%:ﬁ%ll%ﬁp%ﬁa elggﬂl ncl ude the

follow ng techni ques: Error agr one PCR is a process for
A peiar Sitfarenge befvegn dlandasd hasitariab pd tividtione amdwtlﬂompycplmgg

at. a

R A B PRl AT B850l 310 RS BB s
Respmbinent| peotgintproductine oﬂ’éﬂ%aba's@dumtagel_cﬁ‘wé@lat@ pr\anote&st to achieve

hi %4 cell dE%%HE ifl %E@%Wé} H';I,]H v&&ég %}e)cprglggtfg?sggw lflg@ Q; 'me(f:ébo%c
buﬁeln@ﬂﬂh&lhc%@ﬁdlld@ skigH paideRer M ERERRRT hétetolo duP pRESS Broduction in
which, al l ows for the generation of si t especi fic

theqndugtiogphase follayving @H&lomt%@wmm@ﬁr Tmtkr est .
Rei dhaar-d son, J. F. & Sauer, et al., Science,

In Bﬂéerﬁ&@&eﬁtl%@kulaﬁﬁ&%&hgteg %E’tehﬁs @el@&@& frem L‘@@I ef)%[% &)hage Y

i.nvol ves the assenbly of product froma i
and phagediNA planTerasgment s. A | arge nunber of different
PCR reactions occur in parallel in the same vial, with

In bﬁ@erﬁﬁ&ﬁ%%ﬁh@ﬁro%‘?ﬂ %ﬁ@&ﬁ is%@legtreﬂ APk e o?ﬁ’% %1'%{21%‘[6? and the

anot her reaction. Sexual PCR nutagenesis
lach gepreshgx, ehtheé fip mngnc)temﬂeheﬂm epresed honol ogous
reconbi nati on bet ween DNA nol ecul es of different but

In Bheggh%cﬁlﬁlerﬁttﬁéjL%‘?%%pﬁﬁfﬁ eidl a%dmg% 1sgg1g>§%]n|§ dom

ragr‘rent ati1on base
thihgatasttapyygnosidé (I6WEN whychftindattd dre aofivd fepressop smmwedisdyiation

2 §€<f a@s on in a.PCR reaction. Stemmer, W P.,
C%]\t&g, PRIERT 2GQWHIEAAPTeIY¥E1 (1994) . In vivo mut agene3| s
is a process of generating random nutations in any
In onhmﬂl@bdﬁ)hﬂht otfe trmprefr@ﬁdr syidrg Dsdsavohthese nbéa mmmﬁhécp n
fl DNA i ip 2 r%m of E. coll that carries
tryptop an concentration, s uch that when the concentration falls below a threshold level
the system becomes self-inducible. In one embodiment 3-B-indole-acrylic acid may be

added to inactivate the TrpR repressor.

In one embodiment the promoter system may make use of the bacteriophage y repressor
cl. This repressor makes use of the y prophage and prevent expression of all the lytic
genes by interacting with two operators termed O, and Og. These operators overlap with
two strong promoters Py, and Pr respectively. In the presence of the cI repressor, binding

of RNA polymerase is prevented. The cI repressor can be inactivated by UV-irradiation
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nmutations in one or nore of the DNA repair pathways.
These "mutator" strains have a higher random nutati on
WO a108/0811e60 t hat of a wi | d-type parent. PropogaPChyZed0e/000251
DNA in one of these strains will eventually generate
random nutations within the DNA." Cassette nutagenesis
is a process for replacing asnmall region of a double
stranded DNA nol ecule with a synthetic oli gonucl eoti de
or EREREL Othe bR e PR T O B B SR E R Xptesion
ofiile nep(anblyant anUpeptzieds mahpyl&aﬂmqm@mmpeﬁﬁﬁé}ﬁéﬂsﬂ@e version of the

esrrb t nesis refers to, an al.gorithmfaor
oL T LR S Pe f et AR SHER e e fomid-
eprﬁﬁiitié)l@hd?.e\/& [ S2 topRIHAE hAd theR fraRdTaRedt tf Bi gabinperh@tSb8Rliuce
mut ant s ﬁ,hose menbers differ in amno acid sequence.
expfﬁsgor*@ftt Sifcombiwant nobagplidek mechani smto control
successi ve rounds of conbinatorial cassette

A WMidcADRR. Skiress BemAnallRs u@ 6 (YOARR T7 RN LpolyRNAR
DSm e T Bty s U eIl SN pglymetase which

rempﬁmp@moéerafq@mé @@sﬂ@ ToPNge ned mhmgn@tommm;ammm thé¢ host
hj
ce%l cfﬁroﬂ{ob(ﬁﬁ? V\’l"l]ietﬁef@re 1 mg Es‘f&mo%glﬁlc?;na al(eslfo%g gg ic?J“e?S

unctional nutants,
prtangtensdm:tmailz e prompiar plebait irt Hontde génef 1}0) tavh@AHe recombinant

ge% %ngfenfgge%%e'[fkg &egqlcgorgnrjgofogﬁjgd@ol%Jécrprc])l}%g?ear%etlso e1fth%p grtelse%? gll’l the
exPiicsdi @CIvAShQEY YonRRB EHIdm é)lﬁbl@ 5%%%5&0(1&833& 1négf£ted into the

ranﬁi E; and site-directed nutagenesis,
ERP

hogt el ehyomepems- b dllihse sesserthoevigys ﬁuecht@@mgcsm(bl@g@)noter
allOWingBQ $MndekiBlidy Xnd-@e[ngﬁtuln'll) 9%1‘3{@ tﬁﬁgﬁre%ﬂ 5p!h¥ e

partially synthetic anti I'ni ng or
par at opes, can be construct ed yielding |ar ge l'ibraries

ThéfE ﬁﬂhﬁ@l‘@lﬁﬂz 1o(PH3b avetd EEZhéDEﬂng PY @nsl@rogml O aed examples of
a 2004
hoé,l’gr IS ?gﬁlg tg%‘gzwlip(glg %Q@ge e Iaﬂheir cel% atrauilﬁ %Fg}qgetge }Fg RNA
polyeneraseugehei ane Iﬁmtdzm imtthahrt, (sﬁﬂD:%)Pseﬁcfz’dnhdﬁzﬁzﬁ bwugﬁyscbﬁDDl 976
r eat |n alib of random .
oG 6 7700 R 8L s s Repa il 61 soumegBrmseiay
Dal4ifg 189%, Gehie hl 16135 MLy aROCMA VLS needtdasdthidrly ASisfonia eutr opha)

result, de libraries that contain diverse
harbarng #ed’ Jﬁ}ﬁA Belyastese gaeq iateemiad igtohe génogesinder phaP promoter

I db
ARImRLEcLp oA R Lty g eocer b

altering the conplenentarily determ ning region 3
The EHRANA pelymeease piers threeedvaniogesiaverba bsst otll emmesﬁﬁm,yt

CO %QS cmfmlfﬁ‘n: %MIP COI@(E] ﬂ%%rpuat l%%he?' ggOCIF%]Sthﬁglt ?%I’Q it IS

y erro one rrer ase C
insensitive towards r1famp1c1n The latter characteristic can be used especially to enhance

the amount of fusion polypeptide by adding this antibiotic about 10 min after induction of
the gene coding for the T7 RNA polymerase. During that time, enough polymerase has
been synthesised to allow high-level expression of the fusion polypeptide, and inhibition
of the host cell enzymes prevents further expression of all the other genes present on both

the plasmid and the chromosome. Other antibiotics which inhibit the bacterial RNA
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Mut agenesi s can be induced in a CDR of an

i mmunogl obulin I'ight chain gene for the purpose of
w@e@dosing | i ght chain gene libraries for use P@I/NZ2006/000251

conmbi nation with heavy chain genes and gene libraries

to produce antibody libraries of diverse and novel

i mmunospecificities. The nmehhod conprises anplifying a

CDR portion of an imrunoglobulin Iight chain gene by

pol ymerase chajn reaction (P usi.ng a PCR priner, . .
polS o A rEb U 1d R PONBH S IR I8 Al S SHohas SERitgfitiein
and Qrep@vid@nl 1 brary of nutageni sed i nmunogl obulin |ight

chain genes. This isolated |ibrary of nutageni sed

_light chain genes, in conbination wth one or nor
Singe all prospiensytiemeate leaky, Iow-1gud axprsssigst ohthe gsPHag &4
R]\ﬁﬁ[‘ﬁélgﬁg%sé fn?ﬁ Be atelg(teri&é% el iR ARYY cR8whdr8 e 6k binant
genes. sem synthetic antibody |ibrary conposed of
polyperide endraena Pxicfpraigine Thesepolyntbrase necdeesites prasertt dyying the

| aci he h hai n. i i .
PR O b PRy by Sk B T EHeR% BlnshoPty iyt This
enZiﬁ’deEg gbfWﬁhﬁ%‘étdﬁ Jmﬁﬁ?&' boAll ﬁxettha atl wlell beﬂiﬂ mxbft_l%a'k and

net ho cCou e _use a n es 0 n ot des.
SelBB G DS ST A @ey Mt B PITAUTE ‘0 i Lobrbare e Rgam tha
endyd ?égﬁﬁo@&i Bﬂ&%@ffrenseﬁﬁ@di%n%%iﬁﬁaﬁ@mﬁe SYbli b@dih BL.21

Pep?i es Peptide libraries may be prepared through
(DEReptiyslis anaxamplsi of adtostcte]l dlsi geriss the pbasmid playsdithd t o
known 1 echni 1o sity may be introduced by
COI\l/Sg?uﬁvﬁlé e%ﬁ%%%ﬁ%ﬁ?ﬁ%’xt ures used or by enpl oying
error prone synthetic nmethods or enzynmes. Suitable
In becdmbajiresnt tieguiomntensystapamakgs Use ofpomoteraisush eehPéaedPR

by Seliger H. H.nz Happ .E.... "Arr . of j L
wigh Er e QEs TSt PUDIENete Y HRGToRev T Bge gl
shifie 6UeRQk B9 ¥levatgrihe RhpermbBe Goacdtoat 30-37°20032°C to initiate the
. 4(6):379-95; and Gao X, @ulari E, Zhou X., "In situ
indpgfiemheysies of ol i gonucl eoti de nicroarrays”
Bi opol yners, 2004, 73(5):579-96. For any of the nethods
A ﬁﬁﬁg E&@ﬁ&eﬂh@v&maﬁw&ﬁb@&ypﬂﬁﬂ@ @8RS at BdGhrfas oPAR particle
coul'd be used to further isolate or anplify nucleic
dugiag thsvienpiodidigny i brary members of interest. 4.
Expressi on Construct Expression and Particle
PréfeQEELoR PolyBeiREBcARRRCL S of the invention it is
desirabl e t 6 achi eve overexpression of the expression
constructs in the host cell. Overexpressjon can be

(Dachir@pbenas paitiyle binding demaipraomgtepy BATROBIPTISS A @%B(m?f&aﬁicle
. . o] e ;
AR o BB B GRC E BB S y b mor

thqrbafsandd contai ning the col El origin of replication or
iii) stabilisation of the nmessenger RNA for exanple

(2)t hr %lfgsrfory Sa?rtn(e)lf' cgnyﬁis?r{é

Q) at least one polypeptide, or

(i)  atleast one binding domain, or

(iii)  at least one reporter peptide, or
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sequences. The benefits of overexpression may all ow
the production of smaller particles where desired and

wo b@7psdaict i on of a hi gher nunber of pol yner PCT/NZ2006/000251
particles. The formation of pol yhydroxyal kanoate (PHA)
particles and of the proteins involved in their
formation are reported in NWBdison, L. L. et al,
“Met abol i ¢ Engi neering of Poly(3- hydroxyal kanoat es):

(v E{gﬂ)gy E%ﬁﬁl@%kiﬁ%atio%&%@@ gl ogy and Mol ecul ar

evi ews, (1999), 63([):21-53; published PCT
I nternational Application WO 2004020623 (Bernd Rehm;
(v) anchinRehmbBatieh offany twper petg ¢r(g9 fivhases: nat ur al
catal ysts for plastics”, BiochemJ , (2003),

215 . | Environ

Forl\%%%?%% 1(;jll%.n §§%gél%%gﬂggﬂ{gﬁ)€#@ﬁgﬁ}e%%i% pg? ipnt]; Peters V
&Rehm BH., Appl Environ M crobiol. 2006 Mar;

(i) 72(a)eastionp-bglingslonTiie ardsat Bzpskererreparicd pemida @r ockel bank
and Bernd H A. Rehm [inpress] and Rehm BHA

... " Bi yest . LG I c, T 4SiAg

() o1 GEGAFR AN B IOGLERAIN R FIRRE R o
applications” in Mcrobial Biotechnol ogy: biological

(iii)s e 4t Jersismethindiny dineais arthat 1eAsbersi igprster pepidd and at least one

ff.n%gostﬁcu&t ures. | Rehm BHA, Ed) Horizon Bi osci ence

a lfl Blg)‘, a4Py PR ich are herein incorporated by
reference. An expression construct can be expressed by

Fortexamgplepinrinnthenethiaslimeslihe fusivh paitieer eeyreesgiisn const r uct
conprising a nucleic acid sequence encodi ng a fusion

. pol ypeptide conpki Si rticl i ndi domain or a

@ par%{?%aﬁteoqe&ogxpﬁ “‘iﬁra 3t %%ﬁ%%ﬁl&?ﬁ?o{él‘%g?h cle binding
domain and at | east one fusion partner conprising: (1)

(i)at dtéast orerpelipeptiiergd dolwaitonereporier mptidmoe coupl i ng
reagents or a conbination thereof, or (2) at |east one

...pol ypept i de, ,or ( [ j if oW ng

Giif 7 Bt robert bt o R PRl IR n ERLEPY 2
under conditions suitable for expression of the fusion

(iv)pol atpenst drebgmfpeptidet dnd ablepstens bdingalostainaidsit dast ongreporter
faormati on of polyner particles. Such conditions

pepggﬁ,&ri se those suitable for expression of the chosen
expression construct, such as a plasmd in a suitable

(v)Or ganéStaraspodypeplidecitd at leatthae dirkingRomairsandrat ifasteone affinity
sui tabl e substrate in the culture nmedia allows the

puryatioR PLideydhi ng protei n conponent of a fusion
pol ypeptide to forma polyner particle. Host cells

(vif olrrlitnéagi Y POXepsE Qi a€ RASToNY Birginl dmagednd at leasttk hasster
we

known in the art. . .
peptide and at least one affinity purification peptide.

A nucleic acid sequence encoding a fusion polypeptide for use herein comprises a nucleic
acid encoding a particle binding domain, a protein that comprises comprising a particle
binding domain or a particle forming protein and a nucleic acid sequence encoding at
least one fusion partner. Once expressed, the fusion polypeptide is able to form or

facilitate formation of a polymer particle or simply bind to a formed or forming polymer

particle, as discussed herein.
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(e.g. Sanbrook et ah, Ml ecular Coning : A Laboratory

Manual , 2nd Ed. Cold Spring Harbor Press, 1987 ;
wao\e@absi7oet al ., Current Protocols in Ml ecul aPCT/NZ2006/000251

Bi ol ogy, G eene Publishing, 1987) for reconbi nant

production of polynmer particles for use in processes

of the present invention. A74|east one fatty acid wth

functional side groups is preferably introduced into

t r r.mati on of
I pRECENIMER ME M B30 SRR ol Ml BFER o
lnfhmc‘dy &rsed with alte m@m aomdtmqlmrce ap¢odirfead payticle biahd madloahira b
e b-anino fatt rticularly preferably
el R Bt sl ey Rl BT e e e eimiad protein
thlguglumpolymfmm)lnde biftkdr @k gﬁc&&;emﬂe 6fd AsRbERnSh.
unsat ur at ed fatty aci These al so includé fatty

ac in ct.i, of si de groups which are
In gng eé’i‘f éioém*?‘} 6% I?Cﬁ F iw{)Pli WP SPRUCASA engpdnggprotease
d&wﬁyhaﬁ@ﬁmaﬁsaﬁwﬂ&pxyl groups phenyl groups,

sul fhydryl groups, primary, secondary and tertiary

am no %[oups al dehyde groups, keto groups, ether

In o irpept Mpln@ 2eid ﬁgque@eégtﬂgq fugien lpplg/pept}dp (gsggidmg at least
on@ﬁ@iéﬁ%aﬂﬁérlp%ﬂgh&s%'ﬂpthﬁ ﬁmg{lso SRe a&lﬁ{'? Rk uenc%
ospha er groaps ‘and

groups, acetal gﬁoups t e nonoes
engod bgsbesingpreforably gpaPhasiioea dE-tetrhimalpHasih Eﬂtgﬁlent S
determ ned by the desired conposition and the desired

In &{e%ﬁfoﬁhﬁéﬁ e dulifio RGH YORE ?C%o({f{ ?hePﬁF1XﬂB¥o§ 1?1l r81%1 g 311 %@ﬁﬁ one

f erent conposli Itron o
ﬁlsmrpattmr iglirfdirectinfusevewitiathic d,\atenphmp ef the amigutid Qqﬁé&ﬁ:@

caII ctiv bstances, jn particul ar
en e Ao o¥ a Pt oot Aaamatcbroul s il haker o apasss of a
desEedi leagaxl’thdtt&“amm@te)é Eiﬁiep@ﬂéﬁt' foldas SRPRsRe pBfypSRided 4
3- hydroxy fatty acids exhibit a higher rate ot pol yner

de tion due . to the | ow crystallinity of the
%i}'?P&a‘m% theferanadd pequense Oﬁé}eafPSl?TaP?léSP%ﬁldﬁ enapding at least
onecﬁlﬂsﬁ pArg@n iScontibibus %ﬂﬁthé/ﬁ'-%mlnﬁﬁ% tRd Qﬁllnlg Q&d%@qt&ﬂ dé he

| ymer backbone usual |y reduces crystallinity
mmP@§EPﬁ¥mhﬁwﬁﬁﬂé3Eﬂ@H@Uﬁ@ﬁa&eﬁagm@mer|c propertles By
controlling polyner conposition in accordance wth the

In d2E REMSSNERBAE BB Adld gelaﬁeﬂcg Y)?gle'fﬁ?ﬁ on %110 enf er%%gi%rg %lt 29 %ne

possible to inf uence bi odegra
fusign Ipgimar lqaladtrtiflﬂb’e”gsedwdﬂt the €-tatnsioug dfcthe ﬁh&ﬂ&éldfsam&nf‘,@ r
a i cul ar
enc@#]lﬁé Qg%ﬁﬂ%sieg)g ’IN Jcerm{nat fha %lgﬁne oq élr[gapge]]ll@{er pispacer
of acdesheafd lbmgthwtfaeﬂﬁats trtdlejaenﬁ&[t&“olaﬁigwfﬂ{eefuﬁ@ﬂbél%eﬁ?ifdeé he
size of the polynmer core for the substrate may be
cul ture, medi um gquantity such that it
tn o fiPehCfi SPiociell aecknet Be Turbr pyash e Groging ot least

one ﬂ'ﬁﬁl(}’ﬁ@’rtrﬁﬁfsfbonﬂ_éﬁoﬁs Wit kSN A JrRNRhind 98§ 'sgﬂuehéey
encoc? ing a depolymerase, or a C-terminal depolymerase fragment.

One advantage of the fusion polypeptides according to the present invention is that the
modification of the proteins binding to the surface of the polymer particles does not affect
the functionality of the proteins involved in the formation of the polymer particles. For

example, the functionality of the polymer synthase is retained if a recombinant



10

15

20

exerting still nore effective control over particle

size. The substrate or the substrate m xture may
W@ Tes at | east one optional ly substituted BOT/NE2006/000251

acid, lactate, ester or saturated or unsaturated fatty

acid, preferably acetyl-CoA. The polynmer particle my

conprise a polyner sel ected’rom pol y-bet a-ani no

aci ds, polylactates, polythioesters and pol yesters.
poMpsptideriefisediity tiid1e-taaliirend HeRPT, iréRRing in the production of

pol yhydr oxyal kanoate (PHA), prefera

A

, i bl
ro SR, P BG B 00 AR oo A hargale- ool denstianaliy ofa

bieRGkv@ihefsd BRSBTS B He i, s PERMbARE A
P ubstrat e %jxtu#§ §o ?hat fﬁé]ﬁ%bgl isﬁgﬁgg¥%%$§¥%%yﬂw
présamas of he agrditigned paytigletfomhiog drotdimyhibipgrfermsthe saro¢ Binction and
. I On, . i.s allowed to diffuse into the pol yner
18 %rgget%?@lag&%‘?e:ﬁ%?abl y the label is a coloured or
fluorescent nol ecule, a radioi sotope, or one or nore
In et mhnrieoritis pPssitle tadxisyretdstablclelded teubsdnidhat polypéeptide
am aci.d, lactate, ester.or.saturated or unsaturated
bopgcl {‘]’3}1%%‘?1&‘?““&?%?“3?5%? eé’é"gic\ij)q fopgiRg PiHieYise of reporter
nol ecul es such as tags, dyes or labels to identify

In onng@aninelivhentalie hutleds 863 niag alwe lcbmlpsig@uhyione bR df
(Mtsopoulos Get al., 2004).1n one enbodi nent the

partjcle formn otei.n is able to, faormpol ro. )
par {1 8 B4 Bt figd sasieReg iseniss 1o BOY ing protein,
parti cl etdigieeinl donipyisinglaypdBines padicR binlsd d@h8nr 2
derivative of a substrate. Exanples of such particle

ng pr.oteins include polyner synthases

fornj PP .
par a)c ul atlp3st P’PW‘H&W?\%& SR g dlaad s0dea foranrpgditipaplfusipm e

particle ] i dhat I I yper
p$lgﬁéﬂt1’ag,_ tlﬁé SdBilidhal fisRR P@ly&a&)tf& c@am?ﬂglﬁggl yier

particles by facilitating the formation

particle by facilitati n% %_ol ynerisation, for exanple.
Parti cl e(®or nf RYfypebpatiels binding demaim pipeoteis thajepmprises @

pol ymeri sati of,l i e i . el

pol ypepti de 01201 @?Ilsllbbggdgg%girngﬁigwgﬁf %?fgn&lﬁfg%q%?%? gipl;]&éh’ da
usef ul her ei ncanglsivdtion theveathandf or mat i on of a pol yner
particle such as that shown in Figure 1. Figure 1

shows a he ' j . an. IV [ ced

ol ymer Tt 1 2ser b BllpRing R e bhd BorGhie B east one
encapsul at ed higdiagdhmaiphelonpotmoRrrwoliplites reagents drA@ombination
protei ns and Iialpi ?S whi ch are associated with the
particle, bouli8Cher to the core or the phosphol i pid
nonol ayer, or both. Polyner particles produced for use
in the i@yenta ARioAgyrtha\ONPISing bt 168 8ndpolipptilie ahd/stesast
identified in Figure 1. The additional particle

form ng prot e?d tﬁ%filn%éoré’i‘f? Oh PR i RPTE §aUPling reageaisoBa of

i nfluencing the yiRliRRWMdSM deading to the formation of
the polyner particle. Figure 2 shows an

(d)  atleast one reporter peptide or affinity purification peptide, or
(3)  any combination of two or more thereof;

In one embodiment the reporter peptide is a fluorescent peptide or a reporter enzyme.
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exanpl e of synthesis of a polyner particle in R

eutropha (recently renaned to Cupriavi dus necator).
wab@7psighydr oxy al kanoat e pol yhydr oxybutyri ¢ BCT/NZ2006/000251

(PHB) is produced in a three-stage process starting

fromthe substrate acetyl CoA. The C4 repeat unit in

PHB i s b-hydroxybutyric acigg The final step in the

synthesis results in the fornmation of a polyner

arti with the parti, Ie for ns bound to
1ok clsfio Finéhl i speuP Dephids Sotibed i Tiste Bicamer dlating
phokyshaRd, \HeRYxidasy, nd Erebh AufBQIpMRbicRi (GFPpnol ayer. A
nucl ei ¢ aci d sequence encoding a particle formng
5H$L1|n can, be sel ected such that it codes for a
It beswpregiafeddhetithaaramge ey of thearotaipn imihes dusion prdyenide
m%y‘&t &?@ﬁde‘nﬁoﬂ K %ﬁle% 8f é’e%e% eﬁéegtu?*ﬂg n%‘l'eﬁrhc dscoﬁ@lﬂ?elaln? the

al ysing the final p for rmati on of
pl%ﬁmlsl i exguple.tit fnp be dmeqbtﬂ gméuce@)fnmhlap@spejmslc whbmh tha

poe g b BP0 b B e
doﬁmhoﬂinlifhfebtly ﬁjsedi’d)dhé pelppdptigarthiecérdn fipdirdcilg fipedt Rifdds iosa
[n-like proteins and is

d df t he f |
ﬁlﬂ?‘@%&?ﬁ?ﬂt@g SunB R 5h PRECl G PEIREOIRIM & wegrigle forming
préBRSdothpdiea gﬁq)@ﬁlo{é nmike H%Qiﬁ'aﬁd S Wb BRI AN afer@%ﬁgt@é b an

ene phaF from Pseudonbnas ol eovorans. Phasi ns
ad melpmtpmcvlpqﬂbmey he anyi praten thei ie desingd taned gypresedd indhe fision
poé% _which bind tightly to the hydrophobic surface
e polynmer particles. In one enbodi nent the
particle formng protein is a PHA pol yner synthase,
Ingu¢ ewbedimentshe ediitiqal protain Byeletted foins: [welide fafnhlrfgpmneln ora

i pASRYRIEPRELBY 9 R Lo B RIS A e i

poBeepiidesas disdosedbiover Inl fhnmanﬁﬁn@ft @il be ndcBss@Reto order the
enbodi nt theigartlcle bi ndi n %naln is a article

SeHieRef HgReathaith Ramuid dxtplierighe T G R e fygion
pofi@epides of the particle formng proteins described

above The expreSS|on constructs can be transfected

a host cell. Preferably the host cell is a
In| B&% ?@P?dame@éhfr parfcle bingingctomiain greeprticle farming gpigin comprising
r

@ falcle bRting 05REk R N PeslP 0] by bonddE CHEE, Yoty
fused$is used hereindorprdicets wlidva twaeet morepeptivea sreGinked magepiidecbonds.

or Granpositive organi sns, for exanple,

It 1§Q§ %gpégeésgfbuea@%@g? &hcﬁ%}gfelmei a ?efaogﬂo lsEﬁ aﬁﬁgwo

stral ns avai l a
dlsﬂirhcwmom/pﬂ%ep(uéé'ﬁﬁa&rdbémﬂ)to tHe. po@@ﬂldr cte. T00 eXaNISIE; a first

TR TR O G N
co@plibifig h patidRikHEIARAR FiREd BLEFDHAY GBrafBcould be bound to the
polymer core. In addition to this, at least one additional fusion polypeptide could be
bound to the polymer core at a different site to said first protein. The additional fusion
polypeptide may include a particle forming protein, a fusion polypeptide, a reporter

peptide or an affinity purification peptide as discussed above.
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Escherichia, e.g., E. coli, Enterobacter, Erw nia,
Kl ebsi el la, Proteus, Sal nonella, e.g., Sal nonella
wWao g@hiosnroé um Serratia, e.g., Serratia narcescCBROBENZ2006/000251
Shigella, as well as Bacilli such as B. subtilis and
B. licheniform s, Pseudonbnas such as P. aerugi nosa,
and Actinonycetes such as 3freptomyces, Rhodococcus,
Corynebact eri um and Mycobacterium |n sone enbodi nents
B e e A o
exptassine nomstiuciis 2 pRswicewkibh i5, exptesscd s ndesoprggrismeprsterably
anounts of proteolytic enzynes. For exanpl e,
Escz%’r’%{’%c% 110 may be nodified to effect a genetic
nmutation in the genes encodi ng proteins endogenous to
In dnBenibedimentiticRxpressinn @astafct Bleahrebwd tis virmac [PueferablyEhe
coli WB1 10 strai n% 2 whi.ch h@f t he comgl et(?
CXDERSHIGR FRRSIUSHA expressed gy it uEsing § o] freg FPEEFON I has
the conpl ete genotype tonA ptr3; -to r\/-\/*~>E. coli
In 0AB bmbddmidndbie erihore ElesCadbe ddetjed 1mbiacslihg1m&(ptrdmeion construct,

conpl ete genotype tonAptrS h A El ac) 169 .
OF e PP IS Panl e integlacdppto phost el g % é\lmﬂa%% epgigssion

O AE 5
“%?3&9@’4 If%&ggg%%%gﬁ%gr rbs@%&%\ E. coli W81 10

strain 4OB4 which is strain 37D6 wi.ith a non-kananyci
In qngsinbodinent wwxa@sse@n csmstignt Aarthgpencpfiesa iogt QR aggitonal fusion

polfpRE ¥hGTineH LU IR GHERFO: SERIS R ATBRIPUS

eas re sult r expressi on
coﬂimsﬁﬁg 4 particls biridingtdoenairedridod fagtfone hemom/@ﬁvt pagiicle forming

profiiea YR FONBUT AP BTS BT ho” o ROPLY pUEA R Yebride o
dis@sbdzmsagchar onyces ponbe (Beach and Nurse, Nature,
290: 140 [1981]; EP 139, 383 publi shed 2 May 1985);

Kl uyver.o ces host 943, 52 F eer
In Qe SboTRSG R BT WGy T CBBB BT CRBBNo PLOARng 8t 166t one
adcﬁtl&hal e;kf)re§sﬁ>ﬁtcb§st1(u%§0(§ﬁ:g alJB420 8 addBierhal/fisioh @ulypalar t
3. Bacteriol, 154(2):737-742 [1983]).

cormﬁm%@ 3 paj,“uglp\‘bgghrgdm or q@ar%q}q: W%O@Wq@wamcle

T e 0),
vinging 3 EBLAR &)t cpbftosiHepafiq Rl A Abicp
pol@pqﬁfﬂe,cdmpd)m@pppiﬂiemﬁn @ﬂfﬁﬂ@)p)lrlﬁbatmnlp@pmdﬂasld@cawsd abave

K. marxi anus; yarrow a (EP 402, 226); Pichia pastoris

EP 183, 070;, Sreekr.i sh
In é\ E\é%lg)%gggg ng%‘%%)sgl'(’%a&g“@& chlFPnsﬁ‘% ggggﬁa&}dﬁecs‘ﬁoﬁlg%cg}gmdmg
pepdtéié b g doxedii. OBRerably tha et prefsias@nettuc bindirgrpeptiddNadd| the
ex@%%?pnéggﬁg&#}g@mné %gtidg%l ggsd(;l%egrz gu]e) qu%% Qg\g gi‘?lgpergolipressmn

construct or group of expression constructs.

Preferably the peptide to enable affinity purification is unique to a single expression

construct or group of expression constructs.

Plasmids useful herein are shown in the Figures and are described in detail in published
PCT International Application WO 2004020623 (Bernd Rehm) which is incorporated by

reference.
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occidentalis (EP 394,538 published 3 1 Cctober 1990);
and filanmentous fungi such as, e.g., Neurospora,
w@emw7o8170é um Tol ypocl adi um (WO 91/ 00357 publ i BEIENZ206/000251
January 1991), and Aspergillus hosts such as A
ni dul ans (Ballance et al., Biochem Biophys. Res.
Commun., 112:284-289 [198378 Tilburn et al., Cene,
26: 205-221 [1983]; Yelton et al., Proc. Natl. Acad.
Sci A, .81: 1470-1474 [1984]) and A niger (Kelly
3. ant})‘ﬁ%}yﬁgg‘fﬁr@%g"ﬁm?&% 475-479 [1985]). Methyl otropic
yeasts are suitable herein and conprise yeast capable
Oneddspert OftHe invention redsied to dsplyingdnd seretikepepsides and peptide
., consi sting of Hansenul a,,. Candi Kl.oecke j.chi
oS Sl i PRl SRS ol B for
disp‘i&ﬁﬁ% &ﬁ&cﬁ%ﬁﬁx@?@pﬁ&b@bnc&ﬁ@ﬁ&% Hbqaties ysimf pdljrer mitidss. of
yeasts may be found in C. Anthony, The Bi ochem stry of

Met hyl ot rophs, 269 (,1982). Ex | es.of invertebrat
Prowé,ftsyfewmégml?&mp&ée fl%@@%‘z arg &eﬁgﬁ%\ﬁﬁ i Ia%\f%%&g‘h?’ﬁagl%%z
Croéﬁg;f RPafRPh&kar, 3084). ashyWedhniqas oY @nkrafigd hisexpaessidledtbrary of

ce

cultures of cotton, corp, potato,soybean,
pepfides (an axpressinatlPraraihidrat i aevepin theiai roydeSEWINYSS 9 ggnerate a
trains and. [ I perm ssive

L B

Spodopt erafrugi perda (caterpillar), Aedes aegypti
A pepdegibiriy)usefiblesinahdydsipeepated(frass heientye, geppigsensmiprgent of an

nmel anogaster (fruitfi '
e e R s O POEBY G B I R o
protdiiRBSihRedst. ONltaheivelbhe péptidaviararahiag be en gngintdned library.

AR R R G e

PCRSInk NGy 1S rdABlGH Mix@GE A5edith GyritRestsB @1ips @R RBtides.
I nventi'on, particularly for transfection of
Spodopt er af rugi perda cel l's. Exanpl es of .usef ul.

Pemgimh@rar@n uppdalihegein may PW@E“SSraeCOﬁBﬁW&Pf RistiRghpepiifes Whye each

i V4 admerf E 5 &RE ddARinld tarfHdBRlin
pepé@%??/%ﬁﬁ%%%%@@’?? rr?éeg@%%n%r’ 293&?:% S gubcalroned fogr
dogaiayd biniling pustgians binding pratein &agGeathamawibogy, an aptibqdyfragment,

Virtol,. ,36:59 (1977).)..b t [Feln ; S
an Kty sba A DA S LRy RIS Sl
dotdhinaufb&ty, alFab algmay lfrb@h_ ént,l dcFchntiSody, frigdaent, Zndlgitibody

nmuse ertoll ce

980) ) ; > (T her, Biol., .
SrafiBob (2D JB 2o FroETSBog FAb ARy RALHEG) Somdeh fv
i nerfty 4ol o n. , 46l ,@8lahi$genic
(scf‘@é%tog%: ﬁ%m ot dnl @80 cgrb;%m SBRKAY, 46 Aeyn, aslahte

ATCC CRL-1587); human cervical carcinom
detesrhingnt( #EphopA PABPEEL andmmungg¢ns an KNeHesees draggiepty prefn, 2

. ATCC. 34) : . puf i L. -
BBy A ety OG5 i
fadioBFeckptve b reeptos fraplagntGRrecéiBor80bm)it, amemeptor mehvwmiifiagment, an

t unor I\/I\/}I . ) .
inhibitor, a cgoup ing domain, or a combination thereof. Receptors involved in cellular

signalling are of particular interest.

Such receptors comprise G-protein-coupled receptors, acetylcholine receptors,
thrombopoetin receptors, nuclear receptors, chemokine receptors, steroid hormone

receptors, epidermal growth factor receptors, toll receptors, toll-like receptors, mannose
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060562, ATCC CCL51); TRl cells (Mather et al., Annals
N. Y. Acad. Sci. 383:44-68 ( 1982)); MRC 5 cells; FS4
wa@edlnrs377emd a human hepatoma |ine (Hep G2). | nPGNAZ2006/000251
enbodi nent the host cell is a cell with an oxidising
cytosol, for exanple the E. coli Oigam strain
(Novagen). I n another enmbodPnent the host cell is a
cell with a reducing cytosol, preferably E. coli. The

rec &Is ’Fﬁ\/ﬂrede Opg ﬁ&%ﬁ’éﬂnﬂe 1%%&;&&*5 adMD R ckRersgEREl dceptors,

npr|3|ng I'Stonia, Acaligenes, Pseudononas and
horbiahe et pprsRl G efeesritys pr exiekining F%P‘Q@n prdhguldppsithereof as

cted fromthe group conprising Ral stonia eutropha,
d&%ﬁ@§1%8g%es | otus, Escherichia coli, Pseudonmpnas

fragi, Pseudononasputida, Pseudononas ol eovor ans,
GelsmddeDiyAdsShraeksgi nosa, Pseudononasf|l.uorescens, and
Hal obi forma hal oterrestris. This gr oup conpri ses both

m_cr oor gani, sns tur Al i DNase treatment
Chimoserer éﬁ%%yo%%?%ﬁ%e% tg?gggel%fi a § gg}aﬁ%iﬁf Tr D less ppatmen
or §HeSHirPON IR A bR nesdle fomexatnple. exanpl e E. col i, which,

due to their genetl c rrakeup, are not capabl e of so

bl d
SoRRl ey e R 42 G dtoRe R CpaI e &b RpRhohEC

ﬁagiﬁeﬁjt%% rahzﬁl?&d&i?%‘éﬁele herass )anﬂl é)ﬂ the ﬁ*agmentame h@aded too long,
produce art es with | owe

thelsasiseEtnTaap el bdienepeatedT B ok PEmags @ﬁ%&sga JeBth can casily be
ob{aﬂ}% afﬂe%&eéhrégr Ltfeb@dd% %h'tﬁ%ﬂnféﬁdéd\%e RETHe! kA, TrEiRhiih urpose

oseful “selection of the at | east one
is mmapraemndmg Herhginaghall @@mﬂeﬁ@eumedﬁ% oehils fergidentification of

arti 0 rote ossible to
ge eﬁieflf?g]ﬂge 1{1{%8‘% Bﬂ*ég%sqlaé%‘ir 03| ﬁ%ﬁf of th he pol ymer
particles. Cenes that code for proteins involved in
A DNe\ limbstvah be fopatet hayli gestivegrbabsh 4 plasmidi gsnowf andeelpdar e

iR R R St Ao oAt ALl T e
cut EsrATBY AtI0InhEal BYiR e doRegiVetkids toofoens @edonbiput Pd&eT ul

i'nfluence on the substrates and nnlecules |nvolved in
theformatlo nci

A g]ﬁ]?l Adibrary lcglb CF gy; &% %yleﬂ@rd&)ggé ?.%}Ilgt A andena(:fdng a

g(ggrtda%'i‘ys@a bP R rWRE tRASkipRkeenAheTRMMSorDd al. NE9B). The

descri b process, even if_ the host ceII
sn;ﬂeesjwoéed P Agmblebuleh e thea qoieetad ingo flesbls-gtFa 5%139@@?10 ecule

by@%\éé §3% S rH8nd Buidvill 4 Ifegﬁﬂ%{](gn ARIALOL BB ridel aBbEN

e necessary trates are added to the

cul ture nmedi um and are t hen converted into pol
It soukl eyappirentghatasy neeationof Dindy er R Arthatogn @9@&11\ @ ﬂ@q’@é)e

di Se%{%ﬁ ?nt‘é"‘%riagrlglerllqtgYusnpgeaer%stlrlga norgll‘éfegge i.*op E:)?atﬁlh% t6 %Lnlxerate an
expression library encoding a peptide library (Cho G 2000; Wilson D et al., 2001).

Randomisation/Mutagenesis

One or more polypeptides from one or more families of molecules could be
advantageously randomised to provide a library of candidate molecules for use in the
methods of the invention, Preferably, the regions of the molecule known to be important

for a particular function, such as an active site, a protein binding site or a nucleic acid
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The genes required to enable the latter-stated host
cells to produce the polyner particles include a
W0 hioolozee a reductase or a polyner synthase, BUDNZ296/000251

phaA thiol ase, phaB ketoacyl reductase or phaC

synt hase from Ral stoni a eutropha. Figure 2 shows an
exanpl e of synthesis of a polyner particle in R
eutropha and the genes required to formthe substrates

blncg %??esc?oru}/d §e9 dr'é CR)%]XE!EE Ho V&% i H% R BB kbR lré%'oﬁﬁ?zegﬁlﬁh‘i"s

require ghent e host cell lacks for
regipns yimae nmmcmlepsiueh famhnsa mmivwl With femdtiple ptissnendary, tdyeary or
enetic rrakeup of the host cell and which substrates
@wg?%“bF%WVH%d inthe culture medium At a minimm a
synt hase al one can be used in any host cell wth
Techquédyicw xygrydiretied oprandbh efutdirAedihinep be e.mpkoyed to generate

deri vatives.t her e
mug Bl Eateh PR BB T e TRt FRpsyion in &
meth6d l)f fht G eRART &%gﬁﬁn@ﬁ%h@ﬂo' 1fzati&® o plasidder to
produce an environnment to allow particle fornatlon in

MufaSonsiig he BYGTE Bl or R BARUnTWn (EOTAf B Il at Prferred
hoiet 150%11% Jn%ﬁt??i P‘Elta%%:f?és%‘ dF 2GRBleREHPRHAudRE chdblirgh prblefrlof

production o I onal i sed polynmer particles u3| n%
mte(ra) Armmmbermmpltho@sﬁororte-dtrhéed Bomeenesis et leovagin ghe art, from

strate. The f usi
mepah T gae SR e A B R oL iR PORORe B L hese
1ncfu|dlﬁ1{e&bll&ﬂmﬁltecﬁﬁiﬁu«fﬂ ty chr omat ography prior to use in
in vitro polyner particle production. In- vitro pol ymer

particle formation ena | mum cont .t ol S
BB ane PCRANA PRRER Gof i or e oe st ERhd s Rt ke
fidQRY 8F ASHNL POISRIRAIE RilgwCARRAE b mgrn raR @f oint mlutahonsl i

one enbodi nent, a desi rabl e characteri st c of tr‘ﬁe]:&xmque

obipiakq rlens thercatifedenginef the PCR pyedust-deung D-1We et dp
1:1 t1 gl%ﬁ(%b@g aRd Caldé‘d‘ ﬁffé ¢ % ThRe @P'F' IPOR RfetHol€ ARPHY! npzs-g@r e

degra ation 1n-a sel écted environnent.
(198dyi ti onal desirable characteristic of the pol yrrer
core is that it is formed fromthe particle formng

%éli?lic tldg ??ec?edqg&taé ?%eglpﬁ gi)ro&rss Nhfcﬁ f}é‘kor‘i’ltle éetﬁ%ratlor_%_ ﬁf site-

oF m n urin partlc e assenb
spdaﬁicyrﬁﬁmmrm eyl ﬂomnddméAasbgr;aenwﬁpmrs@sRadlpﬂaoﬂbm J g &

nonol yer that e t he pol yner core.
Sa‘ﬁre‘?* 281 ?‘He%ﬁ\%éfﬁgggr)m ng protein spans said

i pid nonol ayer. The particle formng protein is
AshngflepaRl iy a biead vitich ineolped hemssemblyeofarPGRptadect from a

phosphol i pi d nonol ayer .or i s bou
iR Bl D) RGBS BTR PLALITRP ECUAPERERy oGP i
pafdBETif AL RB LAY, WiBHRE pkdiubB@f one reaction priming the products of

another reaction.

Sexual PCR mutagenesis (also known as “DNA shuffling”) refers to forced homologous
recombination between DNA molecules of different but highly related DNA sequence in
vitro, caused by random fragmentation of the DNA molecule based on sequence
homology, followed by fixation of the crossover by primer extension in a PCR reaction.
Stemmer, W. P., PNAS, USA, 91:10747-10751 (1994).
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pol ynmer particle it forns. Preferably at |east about
1% 2% 3% 4% 5% 10% 15% 20% 25% 30% 35% 40%
wa /0509 55% 60% 65% 70% 75% 80% 85% BPORNZIBEH00251
99% or 100% of the surface area of the polyner core is
covered by fusion polypeptides.In natural systens
particle form ng proteins Bhve been forned to cover
| ess than 1% of the polyner particle surface. In the
In Wosmn& Q%en'eé'ié’ & rS’d'éséc HSeAGalsY MAGH nflRRion tadicldRADNA of
reconnr nant ypeptide bound to the N- or C-termnus
integest whish pmt)ﬂ\{ee Iﬂ@ pﬁmﬁgatngi it BNA inaiieinal 4. ea/d that eaggies
ef er abI l .
mugfif g 3R SRS pRI BBy IABO MBI Te o
highee tavelem abatitn ke than thet aflaowild-8/pmparebie Pywpegatidgdbe DINA mrpne

to abaout 900 nm. or between abouyt.10 nmt t 110
of thspe SRS BL BN PRt oot rgLgipanE B R ce

many smal | polymer particles. Accordingly, one aspect
CasOéttel B@ta@dnRsie ita grodeedor delercﬁigai @sall egian Pl adeside ktoanded DNA

produci ng pol ynmer particles, th
oy b Bt PG il o5 BB R BATES, o
seqfH8 LA gHARR o1 BOS RGNt c%ﬁlp?ettﬁ? RdYer ﬁ?irﬁil@t@ﬁdorﬁllﬂ@i
expreSS|o§ construct conprising: (1) at |east one

natives¢gpienceaci d sequence that codes for a pol yner
synt hase, the polymer synthase conprising a polyner

Rec%%\gé HsEmble '?ﬁut{%a ?s to%h a g%)r 1h for ﬁﬁ&%m%@m@é&% HAlpfotein

sequence des for & u3|o pol ypéptide, the

mufag&iems) qmieyopecptm pﬂeaduce diveiss ipapulatiqrslof prhenotypitalis sdlatgdhghutants

usi.o t t
W R BTYRLR LT o0 BP RO S RIAgh felypiam
to c%ﬁ{rbloﬁl@éelsé‘ivé Alnd oﬂc@ﬁbina@ﬂﬁl cudedtteingutageinekis egkianAeP tandt
codes for ?Aagpart cle formsc(ﬁ8 roteln the protein

YousmpPi Si- R4, b5y fdv/8 blar ¢} i ndi ng domain, or (b)

at | east one nucleic acid sequence that codes for an

Ed%@hﬁall Qﬁﬁlmbﬁéhﬁhﬁ@eﬂégk Yﬂﬁﬁ’ébé@@ fortdeferaish ddnthi@dtoridl Sibeifies
wit

a polyner particle bindi

ol ypeptide conpris
hper@ntﬂgepémq‘w@g Sshigns IS Hals Ui PR et
resfaluggoér gat ﬁ]i?z't ﬁ’m gao@?eﬁ glﬁ? f?oa[t T, lﬁféatp%bﬁon Olmiflo acids

S|on partner
whizh g ts ifingtianal pedeits, mebgmfeyt’pe\pd iYosvar, DaC., Biotechnology

Research, 11:1548-1552 (1993); and random and site-directed mutagenesis, Arnold, F.
H., Current Opinion in Biotechnology, 4:450-455 (1993).

Antibody Library

Large libraries of wholly or partially synthetic antibody combining sites, or paratopes,
can be constructed yielding large libraries of monoclonal antibodies having diverse and
novel immunospecificities (Feldhaus and Siegel 2004; Tribbick G 2002). Production of
antibody libraries is reviewed in Adda et al (2002).

A library may be created by inserting a library of random oligonucleotides or a cDNA
library encoding antibody fragment such as Vi, and Vy into a plasmid. As a result, peptide

libraries that contain diverse peptides can be constructed.
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| east one binding domain or one or nore coupling

reagents or a conbination thereof, or (iii) a fusion
w@asornaT/oconpri sing at | east one pol ypepti de apdI/az2006/000251

| east one binding dormain or one or nore coupling

reagents or a conbination thereof, or (iv) at |east

one reporter peptide or affgnity purification peptide,

or (c) any conbination of two or nore thereof; B)

Jd.vat | nder .. I.thons suitabl.e for
TR Rk il B UGR0eb B Sl B e B or e
hefrgr argitlighhclain @lmle;/ rwraltpmgh the b@nplymbﬂtarigﬂiel/di‘ﬁiﬁniﬁ%féfgﬂﬁﬁﬁe,

eLn the mer .synt ha remai ns_associ ated Wt

(TGS e e B TS o i A PO et
mR8tdoks Giht6 Shef 16R4Ry bR @riBkpionY Psﬁﬂleﬁa@,b bfaih RaBERAYPERT

conposition conprising polynmer particles. I'n preferred

enbodi.nments the pronpter is the T7 pronoter. In sone
Mufpgsnesis ean Reripduedint SDRef apéminvepslphylin lighs shdimgenedfor the

joBETBt 18bdIRE1 QLR BRI o3RG Qs i L oW

pugkoutI%SO_nﬁgn%r beI%M/ab%gksloégﬁ%1 én%ggﬁ@gyﬁg y eham
gepsgad eenedibrarfesttorprodneceeantibody librhey qfrdirdusetand mood]

: Ik iSing a.greater.pro tion of
mRARRSLHLRUS. FRIRENG Dohftid SRl A0 Bhinodonpsan
imowgegidlsutin lipht thairk geerbypalyiniegdse chiin dieting (HTTStuskRla FCR

.For exanpl e, thg nmet.hqds o&athe_invention al’l ow
prigiEp Ak PPEROe d diielitedhe BRPiaGIOR da fame BhaFy o6
muigehBed Rahlidozlddsilih Bkt RainPERASThi | isd 1

begt ween abouo.tcgl 10 nmg{io a%out ZE%ISE%IJE%/%%&W%%&% light
chajy genesa cpmpinptionwith ang premersipasi chaongenay sambalisadtd form a

R IR Al 1

bet ween about 10 nmto about 100 nm (c) 45 % of the
A ssaytyingictie aptibordy dbmonrpuosidsedof simle clrinFafregeentotould be

m t o, ab 80 nm .(d) 40 % t he
coRSHUEE Al O L0, AR R, el DSy
randem\seqrenabeitmih® acids tsingbiaudledilierbiodse) 25 % of the

particles in the conposition have a di anmeter of

Altggl%%e“?q a%? %tlitR rrllgthggn could be used that generates polynucleotides encoding
polypeptides. In addition sonication of DNA can also be used to produce DNA fragments.

Synthetic Peptides

Peptide libraries may be prepared through chemical synthesis of oligonucleotides
according to known techniques. Diversity may be introduced by varying the reaction

mixtures used or by employing error prone synthetic methods or enzymes.

Suitable techniques used in microarray formation are reviewed by Seliger H, Hinz M,
Happ E., “Arrays of immobilized oligonucleotides--contributions to nucleic acids
technology”, Curr Pharm Biotechnol., 2003, 4(6):379-95; and Gao X, Gulari E, Zhou X.,
“In situ synthesis of oligonucleotide microarrays”, Biopolymers, 2004, 73(5):579-96.
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to about 50 nm or (f) 5 %of the particles in the

conposition have a di aneter of between about 10 nnto
wW@bwat3’BB nm | n one enbodi mrent the host cell PONNZ2®e800251

at | east about 20, 25, 30, 35, 40, 45, 50, 55, 60, 65,

70, 75, or 80 polyner particles per cell. In one

enbodi nent the fusion partn8 may conprise a

pol ypeptide such as a protein, a protein fragment, a

Fd¥ah¢lbP@e %%d@ des@rﬂ)&f Alve, RihAEHAGht PRITREES, s@cl'pdb ']gll}{] S%ould be

pr ot ei n, bi ndi ng j&roteln fragnment, an ant
usghid fyeher 1$q1§g Aeamplifamuelsici dois pnérding i briryimemtzens of 1nterest
anti body Iight chain, a single chain antibody, a

4.51 n%@é@a@' @o.@m;cpﬁséy (@on migam?&?mﬁu%}ma Fab

ant ragnent, C an men an Fv
antlbody fragment, a F(ab')?2 antlbody fragnent, a Fab’
Ingomp Bepgts of ﬁ)gn@\rmtlomltss dﬂgir@blc teedchiely o(/@@ﬁuyssmmqflﬂmdy

donaln
exéfe@ﬁgﬁfg'%n’str%s 1212[ | g%sg Xelg 5\56,#% esal-og caléﬁee?%)lx % g? 1)6H§e o{: a
stepg pmmxeraydnam fenexaaiplé fmﬂﬁmpolﬁlﬂeﬂamﬁ@wﬂ system ; 11) use of
f.ragment tin, bi otin derivative, an avidin,
a igh ‘iﬂyd’\b‘mﬁ’ﬁhp B, 45 Prapale @ ARSI g thetsp rleorigin of
reflafi@Céiari) stabiliBiBRbPthe riesSREEPROA, for %QJFE;IFIE thr@uog'hel.%@ BF Rfsion

subunit, a receptor subunit fragnent I gan
seqyeRPesi (Lbp berelisophiryriexpressietmpnalley ﬁmpymtzstwmomauar particles

wﬁé?éjcﬁ’ésir&gargﬂﬁg u@tlm I'Eg{epgurggg%&‘gblygler': }5&';_\19 cl%? | tope,

a cysteine re ary pepti
peptide, an afflnlty purlflcatlon pepti de, or any
Thedeiatian pbpolply daenyatlanoate (AHbA epartidesemt] .of Siengbteins aiotved in

P S BOTEDL B AT RS DR AR BT

hydﬁhdyztlkzﬂmaﬁe@ Froen DI\Bﬁp&ﬁH’lﬁsltl@l’ t]wcﬂfwola(@lr Jz;’edMole@ulbﬁBzology

b th |
Rep ERGLsE Sl Bk ablisnet B3 TBemationd dnebestiy WeA0R4020623
(BB@A ‘R%Bﬁi? ;| antl R RSl FNOA OFP SRR N ARRES natBfdT hstaly e $o a%ﬂcs”

used to s%gara e Iar e nunber of target cofrpone

Bipghenddi(HP3pr36¢ h)dﬁaﬁt?»b Bgoc&ﬁhmlq Kwet @1 idppk Ei@ermnd\/lzcrobzol 2006
A‘{Paitst [Eﬁ@&al%?&i gf ﬁﬁﬁﬁg queteQ V'& REAH Y192l IE?W}; ][;»;9 crogzol a%%

er sa uci ng envi r o
Mmy7t2(f;)llﬁ§7ﬁ88)ch"ﬁ1dnas Biipksttom, fare A Brovitlibarik ekl Belmﬁ?d H.A. Rehm

intr in disulphi de bonds. gsse for the correct
U”W&FS&T%@'@ ?E‘%‘c Gl er‘? pafic P RED BC‘%'H%,Y TRicIphes goERne
polysstengynthbsggRIflaSsentME Qﬂdj[bdﬁ@iti)il apphsdtions SRy gigssed in
the c topl.asm (i ntrabodies) are nnstLé i nactive.
y!

Qhepy-irtesicehsessterddy %tergs and ppeyyr-hased niyeastructures
(Rél§19 BﬁA@@ 5 pl%hz&?ﬁlogﬁeﬁc%rﬁ%d62uc al (JfXV]‘? 1 %gfl in &Hc&rp(?rated by

cytosol and that have been cess use
refgiendef ol d to graft certain binding afflnltles such as

anti - hen egg
An expression construct can be expressed by transforming a host cell with the expression

construct comprising a nucleic acid sequence encoding a fusion polypeptide comprising a
particle binding domain or a particle forming protein comprising a particle binding

domain and at least one fusion partner comprising:
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| ysozynme (Donini et al., 2003, Journal of Ml ecul ar
Bi ol ogy, 330:323-332) Furthernore, cysteine-free

WO piorabdé es have been engi neered to overconme PET/NZ2006/000251
difficulty (Wern and Pl ueckthun, 1998, FEBS Letters,
427:357-361). An additional approach to stabilising
pre-screened intrabodies i $4to express them as fusion
pol ypepti des. Di sul phi de-bond cont ai ni ng ScFvs have

bee \‘7’\” h ?aﬁﬂta%jlcgn giélt%g%cﬁ)%%goﬂ er B &;lﬁ)hﬁg ijeaﬁéﬂ'@&' onal

for cytoplasm when 't
Mal t ose-dombdhatign freco€ion, a cytopl asm c protei n of E.
coli (Bach et al (2001), Shaki- Loewenstein et al.,

2005, Jo ogi cal Met hods, 2005, in
pr e@s) ﬂf&% 0“811?84ypyp bslg cell strains wth an
oxi di sing cytosol may be used to express the fusion

pol @peptd dadination tleradfso concei vabl e to engi neer
functional VHH i ntrabodi es, which can be fused to the

Fol q%)}l%ﬁ%rgf%%%{}"%n gh{r Ot o(r%xg iwstt aaglgltc(lu)dé3+ g gﬁéé}gbﬂcﬁtl&fs suitable

for BRSteatRb riRerution palypeptidos frbﬂn&haatpr&selohebnsanmemand facZ
which activity can be easi|y detected. Thi used as

Forgation Rl msT PRI 0PSB IS RRFOTRSE Sif6 Fa bl pEp prestion

of the @ﬁj&% %%Qi%ﬂ%éhsﬁru@v@ﬁéh' A393Hashiid &l a suithBRrgah@ Hakre Riown
Mol ecu Bi ol o 280:1 17-127). Thus simlar

in the pweRiontyicstaf atsggatés supshiath én e wikurg @mediachlams dhe rertigly
f t | d
forp?}lngfq,]rlg %}P{npoflfg %E?Q lﬁ%?on%l@%gﬁ@@to%xﬁl Q?Bl?hiér g sriklgse

ormng pr I'n ena g attachnment of
the respective intrabody to the particle. Fusion

Hos:nieﬂspemhprdag exprepsios Corytraets ae vaeitingedbedscesd! loowa ipthgeart
bo
R e

HafH@)E PREQU 88T SAMtﬁllbelhat anp@m@x Prassidin 1\bd>15¢:hlztrd31blmgy Greene
article surface is aIso ossi bl e

Pubhing, L7 RSP RARC RO PG DLk b Dt Hhasepses of

thegx] ntﬁﬁ@e?l of.usi on pol ypeptides with their different
ypept | es of fragnents thereof have been expressed

and the poly rticles have been fagr ned,
At frasting |f@”fy ewui wﬂ@. glmhw&l sidg grpups {swelgy %PE?H“CF‘& §Y“bﬂi‘e

culrt)tﬁe 81%1 é%%ssugﬁra%Jfo'f 'tﬁe%gﬁ R iRE r%ﬁio‘lé@' @1’[}1 at least one

hi's process en es strai g tforward
hymﬁf;y fattgramdrmd/sr pirleabtiond wearcapto ﬁ@trycacucbmlmr@wawm ﬁeﬂmmo

oo PGy R R R PR GERS oo i
grdup§t ouldktAlRh thindeh Sgureet®di nsaturated fatty acids. These also include
fatty acids containing functional side groups which are selected from the group
comprising methyl groups, alkyl groups, hydroxy! groups, phenyl groups, sulthydryl
groups, primary, secondary and tertiary amino groups, aldehyde groups, keto groups,
ether groups, carboxyl groups, O-ester groups, thioester groups, carboxylic acid amide
groups, hemiacetal groups, acetal groups, phosphate monoester groups and phosphate
diester groups. Use of the substrates is determined by the desired composition and the

desired properties of the polymer core.
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I n anot her enbodi nent the process further conprises

(1) binding a coupling reagent to the fusion partner
whewdiosryoelomai n and (2) binding at | east one SPUENAZI®E000251

to the coupling reagent. Coupling reagents can be used

for the subsequent functionalisation of fusion

pol ypepti des bound on the s@fface of the polyner

particles, these coupling reagents preferably being

P & B P TR o Rty forpioe Bpegv
dlﬁ¢r©nﬁ1n¢qhstpy&1 mmpedlas epd neﬂqmlse)blolugndaﬁx aftivecubyéesy apaticular

P HebL PSP Ao bientories: For wimuls,Ralger particles

coﬁ‘@é%)f,C&C Wﬂh?dﬁbﬁjd ﬁa@‘dyralcmls dehibit @thigher Atd of polymer degradation
¢ﬁé ggnzotrlazol -yl)-1,1,3,3-tetranet hyl uroni um
X

1218 P%ﬁkl@ﬁﬁ&f éhe(nqbfmsr A tpgresss e Shy reelptyatle phplamer
coflstRMGH Wﬂﬂe@éﬁveﬁ@&%@ Ok %halhs &r’r)’fhe gbgﬁ{e? ¥AABLACRL Y felincds

- et hyl car bodi i m"de DCO) ,
crystatianit] apdiresplty ptmspmrm@um@@mtmwimvmma Mydentrolling

Pl RO RRSIi i gsserdinge i the rosess deseifbet Wy Pslam i
act@tlinglyl pm@s“lb)lbm ﬁﬁlﬁelﬁc'EBH&l,’omdegradabﬂlty of the polymer particles and thus

r bor i car boxyi m do) -
oI b et HpfaiPE ARl el ey %%F%ﬂ%lw(rw@»p%maceutwaﬂy
acﬁag@rghﬁéggmgﬂ&h&hgorofornate and O (nsuccinimdyl)-
[,1,3,3- tetranethyluroniun1tetraf|uoroborate (TSTU) .
Cnce forped, .the polynmer particles can be separated
In pdski achienp &l @@rq aceyl atg; coplipk afilep sizreotdlg polymer core formed, the

sub&EAMSEY Noaddbe1PBE 'éhlﬁ}:@'%:h ﬁﬁr’?fn (g{%.{l R¥cPYSE f3fficient to

di srupt’ion of the cel owe aratlon using a
engwst Forgipl pBthe size nf thefpalymdr oore. fTibistyields mnadsﬂntlcmhl‘ passibifity for

r|f catlon f.particles m ght enpl oy

exglﬁqlgg@ﬁ 81[% &F%t%enqn(t:rg ?Verg '6? Slél%SI on technol ogy) of

nol ecul es to the surface enabllng affinity
Theunbstiateanr 'r%rwhﬂzhlteamiﬁdrsanm domprm@atsielerst am@«sptmhslty fubstituted

scree oses, 5. Function
oy G B RES Brioq L BGRbPRR St e heassaEpn

pol yner particles can be stably maintai ned as
The prtymmlr p&’tlolletnsaydfbrrtﬂﬂﬁe b @slyntee bdledidtipfirord poBMseslamim@icids,

t hat t@gse es Cﬁ@Pbe desi gped to suit a,

po &4%% s, pRly ﬁ’ﬁF“F A SRR % Bolymer comprises
poB&k ok ARantBY (CARR rRraBREpdd(3 fﬁ?ﬂﬁxi&ﬂﬁ%&? Egend

f'usi on” pol ypepti des, one or noré substances

|ncor£orated or adsorbed into the ﬁgxner particle
In pp¢ embosivaenfa laksl er & labeled sebstratsduprgvided infihe a@tétrbf@ @Hyture so

theft‘tﬁe'l%bl RAhYREhted Gifto 1R il
enbodi nment ﬁ?substagce:%a %gB %ﬁﬁggkgf pahc #9fiiation,
or realloivedl to dilfusedinte e polygper particle. Preferably the label is a coloured or
fluorescent molecule, a radioisotope, or one or more metal ions. Preferably the labeled
substrate in an amino acid, lactate, ester or saturated or unsaturated fatty acid, preferably

acetyl-CoA.

The use of reporter molecules such as tags, dyes or labels to identify components of

interest is well known in the art (Mitsopoulos G et al., 2004).
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particle formation, bound to a fusion partner or
coupling reagent, or integrated into the particle by

wo o@diostype di f f usi on or incorporation. In one ePGDNZ2®HD00251
t he substance is selected fromthe list conprising a
protein or protein fragnent, a peptide, a pol ypeptide,
an anti body or anti body frageent, an anti body bi nding
domai n, an antigen, an antigenic detern nant, an

In :%g% EIﬁQ@dm%Ht th@%&fﬂglg Z(tﬁgﬁﬁ%%{ ?egﬂl]ﬁrlﬁaleg ér?rglgdl%r%er it les by

ca@imgmtmfmnntlm ofthgrol yagripagicld diercdpby palynienkin Iatsﬁlbstraﬁ: ora
a. co-factor

GG a5 A PSS G tdotmer

syhmmm,q;anmulaﬂlymfm p@l@measﬁﬂ{a@ésa@qt@ﬁdﬁd aﬂhe particle formmg
ol | cchgrl de, a polysacchari de, copr ot ei n,

Pr?"F‘ﬁ‘u %lab & tokorm pglymer agikigles by fasildating the tl@mﬁaamlym@r
paMicldsy faé‘ihhaﬁ’ﬁlgBafgmeﬁsaﬁ%ﬁuﬁ‘r BLANRE "ParflciB b n!gé ﬁxtoféﬂ]s ' thét are

macr onol ecul drug of abus or any co on o
ablerig faoilifateipolyinesisativarindde phasione enbodi ment at | east
one anti body antigen, antigenic determ nant, epitope,
The acti - : g | il on
P e T 50, Bty RIS IR £ BP0l FPRH iR Rt
resu}ts o thiborpetigmeda peymecaeticlé suchne thaniiosinig Figurd €. Figure 1

0 Lt ner .co ri ses a n bi ndi ng donai n
Shws “E’l ‘E‘ ic &€ QVRETHICT PR GFe B nﬁ%“teﬂlpo Mot el B%‘%@&OWBF@@& Pe
pobastett doee érﬁ‘:&pﬁuldtéiﬂ)yp@pﬁdsﬁlﬁcﬂﬁndlﬁﬁﬂoléfer %@'tﬁ?ro’ceﬁﬁ%ﬂ Bipids
W}ﬁlcﬁ%’gents In one enbodi nent froman identif

g fysatiated guthhepaitigle houag ﬁ’él%ﬂf &ithg eirej o ey Rhesplotipisl
mcﬁhﬁ& 858} Rth. CP&?&EH“}Jrﬁcl gidg f&l{%b Ml %\%Hﬁ‘cﬁ{ llng}? flehve one or

conprlse ymer ‘particle binding
morppEthadgpturpoidgntifled pmFigusd bs di spl ayi ng anti geni ¢
determi nants can be produced and screened using serum

r ntin

e R T -
the\mthbdlmmdnammtoshafmmamrbﬁ‘dhepalyﬁlemwﬁh]et Figlresysioasan
o RRE SRR TR b LA PR L ==
Cupmibadisveohsr) Tae puhy@0L e altBoaREp AyBARKFBEOHE hGA(PHB) is

t ]:]Iectedfromthe ist conprising
nggﬁﬁ:ﬁlldn GaPaet188 PRATSa startinediaim heribbstrage acetybkapi diha&4 repeat
umgmnﬁ'm 3 99%kﬁﬁltyr@%9f ufﬂe 3] stgéﬂlncﬁé %l‘fe's results in the

dar ubi cin, ci1splatin, ate
formgtiompion p@mnermrmcd@wgh Iﬂmn%t,wlgmrmr(g m‘eﬂsms bound to the surface

[ tive in di recurso
the R GG B\ BEb ¥ ek 9L BP B meBia el
list conprising insulin, calcitonin,
A nucleic acid sequence encoding a particle forming protein can be selected such that it

codes for a thiolase, a reductase or a polymer synthase. A polymer synthase is taken to
be any protein which is capable of catalysing the final step for formation of a polymer.
Apart from the polymer synthases described in the present invention, formation of the

polymer may, for example, also be undertaken by a lipase.

In one embodiment the additional particle forming protein is derived from the family of

phasin-like proteins and is preferably selected from the group comprising the phasin gene
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ACTH, gl ucagons, somatostatin, somatotropin,

somat onedi n, parathyroid hornone, erythropoietin,
whyabEbam c rel ease factors, prolactin, PCT/NZ2006/000251

thyroi d-stinul ati ng hornone, endophins, enkephalins,

vasopressins, non-naturally occurring opiates,

super oxi de di snut ase, anti b8dies, interferons,

aspar agi nase, argi nase, argini ne deani nase, adenosi ne

phale 40NRAS onitrich BB RASke pﬁaﬁi&ﬁ%‘éh@?thm%%%}an&r oleovorans.
epsin, the particles havin ication in

Ph %P% e ﬁylphwhékcrpéwe@w@a.am@@latrn@lgi@ jof b to 2eleIDd whl@b bind
tlgﬁﬁwobtﬁe H§<ﬁfa§mmd§1rfa¥@5ftﬁyE@ﬁ,ﬁ@?ﬁaﬂa&ef ul in cleaning
application expressihg'one or nore functiona

enzynmes at high density on the particle surface or by
In paeeimbeylimprt thapartielp Sarming proteirbistadibe polymer symehase, selected

e d.ymobilis
o e SR sl SR R o R Svffese
froneR sunpphiarP. toéaarp@’raat R putddeq] Pi derakmb B e ero2ong\Biridghih be
Thf unctiognal |ife and enhancing robustness in conpl ex
SR eBIRH r onment's. | n one enbodi ment particl es
di spl ayi ng one or nore enzynes have potential in

In blmmﬂhiqdudaitehegpﬁﬁléle bindingridnRiigdipaRitle Elﬁkﬁnﬁ H&%Elﬁ{%@lﬁcted
lis

|.east one enzyne selected fromt
FroEAig PR 128 AHOmaiet S BarhFla fobs Prosinsbepitid ey
cel l ul ases, peroxi dases, proteases, glucoanyl ases,

Thasyprasth cohétf@%ecﬁm b6 Whhdtek&Pintd£kdst fases, reduct ases,
oxi dases, phenol oxi dases, |i poxygenases, |igni nases,

ent osanases, mal anases,

ulijul anas t annases,
sk el 18 2 s oA clhgcibmetcall resiasll L, anletoplhgagnsect
cellj@lrbﬁdarnﬂﬁﬁ%ﬁ e}%efe%ll}y ﬂ?i%élﬁt%& or HoRENASTRRESell,

nonoxgenases, |yases, synthetases, epinerases,
hydroxyl ases, transferases, tr ansacyl ases and
u‘é%hkt prakyotesigells eqvrsise ﬁél?ﬁctepilar fuch e Sranraegativapr Geam-

podtd drB&rﬁsrgé ?«%reerxgﬂlbﬁgﬁﬁ%%%ﬁ%eg‘eugugﬁ% Encto§z %rltoll}g E coli

partlc e surrace pressi ng one or
stréingsdre pulpimlyyp\ardabldssxcmE andi snnamMﬁ»mmAcmm:t:zu 43%) . coli

FHEHCR3 TP 568, AVTTRRUEEO) W05, L

53 6313)0 dth@nuBabieyrokhisotid Bkt Geﬂlstlﬁt&udblEﬂfe@Bac@&ia%ﬁ%ﬁéh asl t
SO en i saged such partlcles may result in

BSOS plr s BRC a6 Ve ClgiadigBraess Sagponella, oz,
Sal%ﬂﬂ’m ﬁpﬂ%zupﬁﬁugéﬁ&ch WK sodrahih ﬁzal &Y 4?19115 Yanfl 88, ré% ’ézveﬁ UE

to the proximft enzyies and surfact antsSon
Bagifi suick peB: smbflbf:@}d JB Hishenifdmjys Beedeatnaysucng & wabigiroby, and

Ac@l{on%;%%g@&chaé@%t;%ﬂfo%%gets?ﬁlgosdococcus, Corynebacterium and

Mycobaterium.

In some embodiments E. coli strain W3110 may be used because it is a common host
strain for recombinant DNA product fermentations. Preferably, the host cell secretes
minimal amounts of proteolytic enzymes. For example, strain W3110 may be modified
to effect a genetic mutation in the genes encoding proteins endogenous to the host, with
examples of such hosts including E. coli W3110 strain 1A2, which has the complete
genotype fond ; E. coli W3110 strain 9E4, which has the complete genotype tond ptr3;

rFono A4 TN
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andt hrough the inclusion of targeting nolecules to
direct the particles to specific types of clothing or

W 00030806 i ¢ types of stain or substance.ln onBCT/NZ2006/000251
enbodi ment the ability to stably i mmobilise on or nore
enzymes on the particle surface may al so have
application in biocatal ysi sg&and bi orenedi ati on.
Mul ti pl e enzynes can be i mobilised on a single

E.R8l tw331|1@,str£1ﬁ%b*7t(%1‘daﬁsﬂﬂrr§f ovg)ll %s t{i‘%&o% 13k eg og e?_lfgvg pir3

conver si ons I n anot her e
phed Ey (@ngh- chﬁ-ﬂfé’pingtovw kage Bt cdicWatt ®strdin 9TID6, RehidH Isds the

A t IceIIquse
coﬁ@?o e?/le y é* Iythf 6)§Oé¥ kgf ?ci;"g@-?%kjgé(y ra%% yfﬂ@Tsrbs7 ivG kan'; E.
cobi d?izml IPrenis 4OB4rehRhGs aniy STDEWiR B AofkhddnyiPekiSant degP
ol yners of mal ei ¢ anhydri de and et hyl €ne,
‘hgﬁg% 8 of mal ei ¢ anhydride and nethyl vinyl ether,

copol ynmers of mal ei ¢ anhydri de and nethacrylic acid,

In @AdiBEY toGRORIrAGEd, @ﬁka‘i’fotﬁ'}bﬁcfo‘ﬁ& é%h Q@ﬁﬁn‘%ﬁ%ﬁ? ﬁf&gl & }%ta& Gle

enbodi ments the pol yner particles can be use
suipblg ¢laping opetpEeRsien hasts farluse in thikinathods ef the odventian. | n

SaQé'h@trﬁ?EQpi’M}iaé P%. o%ﬂ{n;lén(f d (f&zoer%af(aayotécolﬁ)éf] %bcroorgamsm

subst ances, sinp tion an
Othexs inchde L‘i‘rzkzzrgvacdmt«om)%s bomdeeBeadinand Napsd)Blatles, 1200emi0t[0981];

t b | t th
B R PPl RD g Stit EonS R vt TS afini Kb s, 56
Fleaﬁéﬂa\leBlﬁﬂT@ﬁlﬂblagy,t%GShWSS(@ﬂ)) dudn @, Ry, 1@’79&52«' WBIbS.8C
rticle size may enhance function, for exa e by
Cﬁﬁ%&?%%&@f%@qu&ﬂ PhtloBeseridkil SA@U7TI A, [1683]), K ﬁagzhs
(A‘PQCterQﬂ2l4) 'TQ bﬁjgapzc&so{}\"[%‘é 1@6‘15) ag ewz%kﬁ?gmzz éRTea‘eZ4 178% K. waltii

nmbodi nent thé subst ance act
(AEGﬁééﬁ@Q) & dhasopleldrumt(AG Gﬁ(ﬂﬁ 9§l6n§{a1$ dﬁsBmgen ala@oTachnology,

s B8N, B PaRuBll Boaing Hrke e Vi Lhapbanh e T iche
pa&tmma([ﬁPnESS 0o0] sleelsp;am el £, \Bakid Wi fobid? TDs: 365-}2'78‘91988])
c %%' r|5éﬂg di met hi cone copoly

"éﬁﬁ s@&% P Teridm Bt A4 e st sastasirarsy (@@mﬁt Rlsifiage. Natl.

Actld. 1%t IS0 ne/sesnybeslj 1wy ‘&%@9}1}95 &p%%%ﬁf?hwai nigmyces
oi I sol ubl e skin care actives conprising oi fibPe

ocqidepisis SERPLHABY Bublishgd Ps@etplard 99@nuid Glomentass fumgssuch as,
bg@@, 0 r.eti.nqi ds
ANty oy &gan%%sl,léﬁ}a TO é@%gnﬁg% F@@#e“i}é’[ uhfished 18%antty
1991),:and rlgp et gillua hbsts Btrchlaantn'ﬂzkz’okzﬂs Mﬁﬁ&, et antha@nl lBld)ﬁh?s Res.
ent etics, t| ers Irants and
CofER. 11 B8R E S TR TR B LBt e Tt 18T peon et at,
Prok Ntk fcall rSctheA, Ehert-1emt [$9$4l}ﬁa1ﬂ@{ biigeh @R elfPShdAgy s e d
th ?nfagsulate subst ances such
E :475-479 [1985]). Methylotropic yeasts are suitable herein and comprise
yeast capable of growth on methanol selected from the genera consisting of Hansenula,
Candida, Kloeckera, Pichia, Saccharomyces, Torulopsis, and Rhodotorula. A list of
specific species that are exemplary of this class of yeasts may be found in C. Anthony,

The Biochemistry of Methylotrophs, 269 (1982).

Examples of invertebrate host cells include insect cells such as Drosophila S2 and

Spodoptera S19, as well as plant cells, such as cell cultures of cotton, corn, potato,
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flavours, vitamns, nutrients or bioactives, to
i nprove shelf-life, flavour, and nutrient
w@e@i7loaitsné i ty/ content. Potential applications PODNAzI®6/000251
1) delivery of nutrients or bioactives to specific
parts of the digestive system for exanple drugs or
bi oactives to |ower parts o89the intensive to treat
Crohn di sease or ulcerative colitis; T) biocatal ytic
o, bl At 6 A AT ﬁ&ael%ﬁeﬁc%hﬁvﬁggs)ms TREL AW
enzy stabi I sati on and/or recycling;
cogtespondigg pemiisrivesinsdeobabt oellsdtdmehosd dueh gs Sgodoyrera ﬁugzperda

i it i nt s naI ot h
trpilisE s peppyimistuliay et o fnSasor Dhstrbie
me&&iﬂdgbﬂeﬁ((fﬁlﬁtﬁpg and BonbP¥ AYR hevebdeh ideatifiéd. aH Qbhﬁet? of viral strains

appear ance; emul si fication of

fogl‘ilh%}%g‘&ﬂ%lh%r§ ppblicly ?Yﬂﬂ)@h’@e%g pleilobyargt of mgggph% edifergica
NIV af@aRIN 5000 JrBIKBHE SPENPY A Bier ﬁﬂlsémhggl bé&% &8the

or otherwi se activated, for eXanple to prev
vinss henetit dceordimgde Frerpresentiapension, partidul akypr ‘E:msfeﬁylon of

fication of foods, to provide active
Spéa%ﬁggﬁ%éﬁgc a%ﬁ§n1for drugs or nutrients; and 7)

i mprovenent of nouth-feel or acceptablllty of
Exfopts tofi fisesy] manmaticartplecellimeeme apsilibykidaey OV ilinb trandfermed

oy RNGD SRR G, Post TG SR inth oy ek

suwﬁddqblegrowavm@aspéﬁﬁdn bulturél [Grhigdm 64 AIN Qdnl Pirol. 36:59 (1977));
l'ications for detectlngg?nd optionally isolatin

bab, Yettorddinsy nett S Be6tilnl O bhimess hsristngvary cells-DHFR
(CH@WM@B ef Alabro%cﬁ%f ADQ: i, @A%M&%‘é 63%%&%@41011 cells

I'sdl ation of Target conponents |n one aspéct
(TVHy MatheoBipke Rapl@sl 23024500 88%); frmnkejn kiddey exdlsi(ON 1 aiiCC

Cétp I](‘thﬂﬁjlcahsgg o:}nléo%g(e 0 gnﬁ%c%ﬁ?&gﬁg}r 2351%9(% gﬁgﬁ@zg humlan
celd/aiabcatrcmgma oéllsqPIBLA ATGC CEDI B} ¢apglea;ﬁdﬂe§ aslls (MBCKaAgeT
T I NG I X I S
ATEE mmsmﬁnmnwef &R QHeIT) o) MBB06PRMuS! RaRbBAf} fehor (VIMT

domai n and at | east one fusion partner, the
060562, ATCC CCL51); TRI cells (Mather et al. Annals N.Y. Acad. Sci. 383:44-68

(1982)); MRC 5 cells; FS4 cells; and a human hepatoma line (Hep G2).

In one embodiment the host cell is a cell with an oxidising cytosol, for example the E.

coli Origami strain (Novagen).
In another embodiment the host cell is a cell with a reducing cytosol, preferably E. coli.

The host cell is preferably selected from the genera comprising Ralstonia, Acaligenes,
Pseudomonas and Halobiforma. Preferably the microorganism used is selected from the
group comprising Ralstonia eutropha, Alcaligenes latus, Escherichia coli, Pseudomonas
Jragi, Pseudomonas putida, Pseudomonas oleovorans, Pseudomonas aeruginosa,
Pseudomonas fluorescens, and Halobiforma haloterrestris. This group comprises both

microorganisms which are naturally capable of producing biocompatible, biodegradable
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fusion partner conprising: (1) at |east one binding

domai n capabl e of binding one or nore target
W@0oposEné S or one or nore coupling reagents OPCENZ2006/000251

conmbi nation thereof, or (2) at |east one pol ypepti de,

or (3) a conbination thereof, and optionally (a) at

| east one particle formng pootein, the protein

conprising a polymer particle binding donain, or (b)

I fgleq t . .

pagtgs dﬁ!s%igtrr]rgpfaﬁ%@?lgf}]ﬁ sﬁF@LS fop é}kdag{])cl:égg e %15:?, (ZLIle)tH ghelr genetic
mepj@hy,rmes nqzta:apdbdﬂ af sbldmhgn q hd @omESs nfcquaregj toé¢rable théltter-stated

ri ses .a riicle bindi omain,,a
RPPELRER B PR B oR ks s REHbR deSrTBied ehiecor
and (ii) a fusion partner conprising at |east one
Emhmgemwlﬂiwrc}&ha pedste migndi pactidlrg vadneiver leaglabl enspécific
ndi one ore targef co nts or_one o re
b"add o4 F%@tefneé W coier SQLEHRBi AL PRBHCAIR PEBI Pagie E(Si%n) thy
ceﬁgsmn partner conprising at |east one pol ypeptide and
at | east one binding domai n capabl e of binding one or
nor et arget. conponents or one or nore_coupl i reagent s
Pugposgfud silestion of Bis af leaytoae further pyalaic agid ﬁ@a@@ceo%@ch codes for a

pafthili@fotfin Cgr it ncfnda‘?so%alé$ fd tp%'sstlyle Wﬁhﬁérﬁ@tﬂﬁ P%?%tqgmp&rltlon of

(c) any nobi nation o WO or nore thereo
th@mlls’m@t particlesh Gqnes thateode dertiretems wintohved is awph@abohc pathway

et co nent such
tm%% ?F%ogpagg% g‘% ’&1 gly{ngr %%ﬁ&gso%%ﬁ Ve dnﬁfere?t sH a,?%gte Sé)ﬁ,pl?gltles
fofnf}liftbedre edactich pxbeL)lqw @Sﬂd%kﬁalriﬂ{chmemmeﬁﬁoltd]ﬁitﬁvaélfquorder to
conponent gptionally .pol yner .
SXB APMERC %ﬁlb‘aﬂ}:‘%ﬂcﬁ PhdlesubsithiRs g Pffi te HV@ﬁtm egprgatian of
th§9&?&@p&ﬂﬁd&§e of reporter nol ecul es such as tags,
dyes or labels to identify conponents of

In principle, any culturable host cell may be used for the production of polymer particles
by means of the above-described process, even if the host cell cannot produce the
substrates required to form the polymer particles due to a different metabolism. In such
cases, the necessary substrates are added to the culture medium and are then converted
into polymer core by the proteins which have been expressed by the genes which have

been introduced into the cell.

The genes required to enable the latter-stated host cells to produce the polymer particles
include a thiolase, a reductase or a polymer synthase, such as phaA thiolase, phaB
ketoacyl reductase or phaC synthase from Ralstonia eutropha. Figure 2 shows an
example of synthesis of a polymer particle in R. eutropha and the genes required to form
the substrates necessary for polymer particle formation. Which genes are required to
augment what the host cell lacks for polymer particle formation will be dependent on the

genetic makeup of the host cell and which substrates are provided in the culture medium.

At a minimum, a synthase alone can be used in any host cell with (R)-Hydroxyacyl-CoA

or other CoA thioester or derivatives thereof as a substrate.
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interest is well known in the art (Mtsopoulos G et

al ., 2004). The presence of the detectable |abe
w@bkdooms77e6 pol yner particle to be distingui shedP€T/™R2@6/000251

pol ynmer particle that does not contain the |abel. The

| abel may be incorporated into the polymer particle

core, be coupled to a nolecogle that will bind directly

or indirectly to the conplex, or nmay be attached to

i ) tide.,. | .
AR L 18 L P ASE 08 L
syfiemdsuged. fiherdeniopr@iuce Tienvimbelericto ntibe uttielensmdtiondn Vo

an art of the conplex, including the poly core, .
o g PSP B I BT e e g isimedia
of a fusion pol ypeptide, or to a target conponent

The@artitld Brdink psitein caRbé G fordae Bkl Yrddieid STenEonslised
ncl udes, measuring the intensity of

Labd r fenabbﬁi ) y
PopReT pasictes using G-Hydraxisihtp L &1 Pihet heddhipestesfas a abstrate.
| evel of the target conponent in a sanple to be

TheFhgion Qél?ﬁblptiﬂéb_ Af®e Eﬂf‘i’ﬁ’éﬂ 50 lyseWRelRrusiiBlatel13884s May
be used, allow ng the sinultaneous detection and
cepftifygation. dBiration osBifilytchyamatesaphyatior to e e i vigp pelymer
paftRlAlEal@onyst ems for the detection and optional
Isolation of at |east one target conponent in a
sanpl e. The systens conprise a polyner particle and at
Inivérpspolpmer pagindd formatéomednableh eptpoiy wentrq) af surGice composition,

R L b TR bo Pl B o R BS R aF

folomai n that will bind a target conmponent, such that
when the polymer particle is contacted with a sanple

onpri si-ng .a target conponent .the bindi ng.domaj n bi nds
in SRR AhCh ST sERTRSETR or o Bt % 1 Bk B et
Thp e peBisint alefepswah@ibilifye fhialeilymér! WS trkigst dedi8@ oA M a
ofaéhe,presence or .absence of the target coggpnent;. )
seleried eptironmant: Lupaddifianalicsrabinehasasigrisi of tha pelyger core is that it
is %ﬁﬁ&ﬂfrﬂﬁr’[ge %i'f'ﬁclt‘: riifhe HBIRPARNYindBY I%é%m{r'l\?- inal of tgee

rotein, rotein fragment, a pepti a polypepti
pagiclsdoypiag prajein drrngresticle assemblyi. body, an anti body
fragnent, an anti body bi ndi ng domain, an antigen, an

s T LT T T
thef podymervore. Prefetably sagiparticlerftraing poiemaspens sail 1ghd h@nolayer.

biotin, a biotin derivative, avidin, streptavidin, an

L nhi:hi t . -fact substrate,. an enz ,..an
ok A i B R e AT Bt SHESEED,
phespholipitl moaokeaeptivboundbubith. fragnent, a |igand, a

receptor |ligand, a receptor agonist, a receptor

Thg? %}?ig@ ﬁ%’rsnflﬁlz‘g S@)ﬁe&? %ﬁikge%sgltncg):vgl% ut&l}i@‘ﬁg)ﬁtsci,ogagrlﬁu botind to the

polymer particle it forms.

Preferably at least about 1%, 2%, 3%, 4%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%,
45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 99% or 100% of the

surface area of the polymer core is covered by fusion polypeptides.
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growh factor, a growh factor fragnent, a

transcription factor, a transcription factor fragnent,
w@roo7/Bi7hé t or, a cyt oki ne, a chenoki ne, an i nfPENNALRWO6/Y00251

medi ator, a nonosacchari de, an oligosaccharide, a

pol ysaccharide, a glycoprotein, a lipid, a cell, a

cell-surface protein, a cebk-surface lipid, a

cell -surface carbohydrate, a cell-surface

opr.ot ei n.. . [ i t19% of

in ol B S Eb o 8 i SELEAHaxe Bocbed i i K R 16 o
the ﬁﬁlﬁﬁﬁﬂp&rﬁﬁla lsexface. fir thg poesertbueationfusmoplolypgptidsa gathtat legst

po

yhistjding, .a ar eut i.cal L.y act.i ve age . .
reccmﬂap@}j ipeié’PFRﬁ?dé@PP&Etoégegﬁf or g—(‘i«i:rgg%trs’o%ihe. oalljtpl)ﬁg? fngémm% protein
coveCRUERE 1098, priffalyyabBeiisvsler mare iy Righarpaghsiurface., a

nucl eic acid or a conbi nation thereof. |In one

enbodi ment the fusion, partner encod el i

Theqrqlyjoeratssicbesyney @9&3&“&&% ibﬁt"(wo‘gﬁofwfna@r?@ﬂ‘f@ um, between
f a5 AR twANBOREDN & MBuEN0imidel i n

abo %@get%%égétj%n% ycoprotein (MG antlilbody or

fragment thereof. In one enbodi nent the fusion partner
In somecdddipentsit issiseiyabl to preduss BNy SHANBMYMERRATIGRS: |

bind a target conponent related to Type 1 and Type 2
Acéaﬁaﬁngg 5@&@&% 8B the PRIV} it G s 18APrRGKVOS prodadite

the tafget I

onponent is selected fromthe group
polgmepparisdlesy tHerresekeeskapiis@g( | L- 3), Interl eukin-4 (1L-4),
Interleukin-5 (I1L-5), Interleukin-10 (I1L-10)),
I nt | s 1] AR the control of
8| Bk fee phiprifheof RO SRRy Rofhp{ iths e gon
G ansttopyiremdias tepdxapssiGo tawyruScomptisingng Fact or
(G CSF), cleaved PARP5 Bcl -2, and active Caspase-3

profein levels |nter] - -~ ' '

& oo FaFSH Sl ol ek rilkp i agieb oyl e
Endot hel paym&r ynthasermatpoising MEGR)mer padiclindingidenas] ¢
Factor (TNF), Interleukin-8 (CXCL8/IL-8), RANTES

( / RANTES Monoki ne- i nduce rferon- :

( Cxlor VRO ASHUEHece s oot fodef O ppepide, e
( CCL2/ MCRrsibh,podpeptldetcetiipeisiap agolynstu syadhdse atdatriedsOone fusion
(CXcL10/ 1 P- ][.)O). Ant i body bi ndin domali ns ca bg. ldsed

to bind Bfﬁ”fqeb%ipég’nteésﬁ}ﬁ%as% GPPEAENS T PR Pi@eb%%‘{}]ﬂ% mnding
particl e§omShedidi N9 functionalised particles that can

be used In a variety of i mmoseparation and

I munodet ection applications. In one enbodi nent the

f usi®n peptiavelly conpri ses is an anti body bi ndi ng

domai n, preferably an 1gG binding domain such as

Protein Co Y icldd @AlisiRe Ak Boded fEQIRIIle formin
havi ng t@g sgg[rl}g%tg&s@taﬁ% orth%&gm no acids E% to 179 ,g
of SEQ | D NO frotain,dlmi protedr¢ageprizings prignegfparicts hipdingylgmain,

or

(b) at least one nucleic acid sequence that codes for an additional

fusion polypeptide, the additional fusion polypeptide comprising:
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In one enbodi nent ot her 1gG binding proteins such as

Protein G and Protein L nay al so be used. Protein A
wae@7@sdei n G exhibit high affinity for the FRCPNZ2G06M00251

of subcl asses of 1gG from many species. Unlike Protein

A and Protein G Protein L binds to inmunogl obulins

t hrough the kappa |ight ch&Bn and as a result binds to

all subcl asses of Human, Muse and Rat |1gG but not

Bovi ne 1gG cor di f rises

affinity purifi catq |plggjn¥e{ ga)I?ll? %%éﬁc}ilnlégsaofﬁ?%ﬁneacﬂjb?&ﬁgat comp

super nat ants cont aipolymapr paticledinding domnain, o pagigle freming k

of transgenic aninmals. Prot ol not

interfere with t h&HPRA cog#brhfhogn}%?eé)g’n% 0

antigen binding site and thus is suitable for

i ni nunopr eci (giy at ia(fnsiamphrtrmnumtsirg}tt lemst. onkepolypeptide or at
Protel i a subt ypd=Bl o HEEERIE P SN Fo gying reagents
receptor conpl ex, o%camf)ﬁlgmmﬁerebﬁaf eof and the target

conmponent is a receptor ligand.In one embodi ment the
| abel is a detectable | abel such,as a.col oure

dye, a
f1 uorescent ri#b ecu?lfé“%l%ﬁm%c%{n?rllsﬂﬂﬁ%ﬁ%‘r@ed“f’ijypeg“de and at
fluorochrone, ar quspb&%&ﬁﬁ% dHaif BEoR or 1€ ORIk reagents
ions such that the incorporation or non-incorporation
of such a | abel bpracpmbma@qneth@@ﬁf e determined. In
one enbodi nent the | abel ed nolecule is |abel ed by
coupling the e t geeHt fﬁﬁ)ﬂqﬁ]‘g‘ﬁifﬁz tide,
in the art, {(ﬁ‘pr%glieﬁg ﬁ?epﬁlg&qf?)mtedato f orgscel n e
i sot hi ocyanate (FlofC) which fluoresces at about 530nm
phycoerythrin (PE) (575nm), texas red (620 nm,
phycoerythrin 2X hycocyani n
(APC) ( @g ﬁ%& 0%?’8“&89 éﬁ"?ogmdm ?”ﬁhgp(aao nn
phycoeryt hrin-cyani ne dye (BD Cy-Chrone) (670 nm,

B) per ¢utiivating diel aetl otigt dongitionseiuiialflp &r@@pre@@msofrthg expression

peridinin c tein-

( pefESH! ‘&SF%n@i“Of(f%lg\ﬁlﬂﬂngﬁamyr pagﬁx%f g% IS &ggyanelr rs]ynthase wherein
dy ethe PBIsniey Yntlab6 fenMids ashdtiasiewritiediartiid it fdims] aﬂdel | s
coupl ed to nonocl onal ant| bodies that will bind

directl : nt a rlmary
C) ant ¥B8@Y8 gled?@ anqr%‘gqtlcgﬁ ﬁagl ?)c‘flﬁg;q%‘gﬁ%f&pmfl 9%wed
by ke oh‘é@ﬂ)@hﬁﬁg%@l@fﬁ{éﬁféxﬁcléﬁtl body that will bind
to the primary”anti n one enbodi ment a primary

body i s used that b|n to the onrrer particle or
In Elﬁ@nﬁéﬁ@éf’dl@éﬁﬁémpmof%ﬁ e Pb%?n(& i ot i nyl at ed

secondary anti body. A streptavidin-coupled |abel is

Tn $oRRpréRaad EhBbdiMehts i iy & phhiR1es e slaiamerP bélbad¥out 300

nm, below about 200 nm, below about 150 nm, or below about 105 nm.

The methods of production of the invention allow production of compositions comprising
a greater proportion of smaller particles than are produced by wild type organisms or by
known particle producing host cells. For example, the methods of the invention allow
production of a composition of particles wherein 90% of the particles in the composition

have a diameter of between about 10 nmto about 200 nm, preferably:
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Figure 2 1 shows a schematic view of the mcrobia
production of antigen displaying PHA granules, their
wais@7iosr7é ndi ng anti gen-specific anti bodi es foPCDWERDORYO0251
detection using | abel ed secondary anti bodies. In one
enbodi nent a | abel or a |abeled substrate is provided
in the nedia so that the | &8el is incorporated into
the polyner particle during polyner particle
formation, or is allowed to diffuse into a pol ynmer
particle. An exanple of dye incorporation is given in
WD 2004020623 (Bernd Rehm) which is incorporated by
(@)r ef & Yraféhd paridles isthsrnronition hevesoligheter MWW@W 10 nm

u)h%P ith a discrete |evel of fluorescent dye to

ow it 'to be distinguished fromother sets of
pol ynmer particles by its nean fluorescence intensity

(b)( VF60 Yanddine paridatesciptomesmigositian Akvest diamefer efhetweanepwelfnm

“’%ﬁB{ﬂEéPg?rthIGS may be i mobilised on s solid

preferably on a plate such as an ELI SA
plate or mcroarray, on a bead such as a pol ystyrene
(c)bead5 % of theparidesinebe ampositian deve adirmeichoirtwesgradpbiyl 0 nm

In other enbodi nents the polyner particles can
to ghuL iy

tted with the sanple in solution, and the
bound target conponent detected using chronatography.
(dFor 4@xasmhepartclbsinehecbnymsitloahavendibmetes efbagequaabbutoll0 nm
a di agnostic test strip, the particle conpl exes
to 3oyt Mg al ong the strip until they contact a test
area and provide a visible signal. Diagnostic
(e)i MUNOSIthdParfles Mehd cdoiysttionmatdediambter bivanweasaboanto nm
Assay Detection Enzyme-linked | nmunosorbent Assays
“>#E91éhﬁnd§n be used for the detection and
quantification of the |abeled particle conplex. ELISAs
(Hhave opei the ?%i@l@g {8 doRp QiRfmAa$e b Biakleeer BF bethvén 4HdRt 10 nm to
nmeasur enent of target conponents in solutions. ELISA
abqusdhmingues used for the detection and quantification
of the | abeled particle conplex include any of a

In éx%@nﬁ()d%e wald hogf‘&moﬁ'%ﬁﬁ!&%’c {da BBt 2K GBS SAUS; 45 50, 55,

es such syste are wel | known 'in the art
60,Tate 7asiSayr §lemthyreppagiclesepehbesded upon the fornmation of a
conpl ex between a conpl ementary binding pair, followed

In Q%fe Ql%o%?r}lénq @he\@uglgP g%rg%Q ic8ﬁ8ﬁ¥§%€5@e&?ﬁﬁé LiRhRa Phbtein, a

-conj ugate c or
pro‘tém dﬁraggemt; £ bmdimgtdnaiam a Itargeiﬁm@@dxdnmm binding EIQK@A atgnding
the "sandw

A
R @%in; a biRgleGRRInWhEbAIY 4 biagy- d@ﬂﬁui 4igibody (a VHH for
example), 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 (a ZZ domain for example), an antigen, an
antigenic determinant, an epitope, a hapten, an immunogen, an immunogen 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
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detection anti body. The binding domain may formthe
capture anti body or a capture anti body may be bound to

wo b@7/087706 ng domai n. I n anot her enbodi nent t hePE@LNER06/800251
a conpetitive assay, where a |l abelled antigen is used
instead of a | abelled antibody. Unl abelled antigen and
the | abel l ed anti gen conpebg&for binding to the capture
anti body and the anount of target conponent bound can

bind} g gcx%x? énﬁ E@gﬁ%ﬁfb Q?QBH{ fesfoe Odfhﬂrﬁ?%le o, §F€p‘o&@ﬂ"pept1de

ocfonal or polyclonal antibodies
an dffiyitypurifioatoraseptiie omam comebinathndd ey twoer mereithwseifes i n
sandwi ch ELI SA systens. Monocl onal anti bodi es have an

g5 RO GRREEL L U B8 9B e Bl

of tﬁbsfefazﬁﬁ@diﬁeﬁﬁ})hcamoﬁm ﬁngﬁﬂmoﬂtqotbﬂey chaiiidityant ebibithytod®n al so

e used t bo bi nd th
repmEr 8 Prodropb At BT et PoiEa g P Foatareao widle |
antﬁgﬁllgﬁngg ?édu@@ﬁdrpﬁfé{&ﬁﬁ@%lddli}% sfebe@iinatsa seFandye leerI Used to

andw ch assay provi de 1 nproved specificity.
sepaifateLel hrgselumbd'ewféarﬁgtdmnﬁatlel%@ﬁluﬂ%ﬁ?ﬁ%@&?g F%%Wﬁma{fég

rac%élec é]l[l]l?( resea%fi rérﬁ% lt ikt Sréa{ﬁlfs‘mg frrofob B9 RStePsHimALL

0 an ourinetric or
fluoronetric assay. FACS detection I n one enbodi nent
Thé reducieg etmxnnonmestya”ttlmny@nplasn“s@s:eﬂ%impasr@ thej fﬁgnf(th@rof the

f
R P A L b PR RSBt
smgl@fﬁﬁfﬂtﬂ%ﬁﬁ&dy llfisﬂwr)] @Mgmtﬁﬁti rycwmmgip, mcse Sch;\m &xplpaseanletIan d
S1 mu aneous character|se ar
RN e B O R T )
ha q%@ﬁfsma?eﬁ thdVRAS ﬁﬁhﬁ‘oﬂan? BRIdLERISH rtmlyk&el &idZBat have been

VISCOSIt ht scatter characteristics,
succgsaﬁ)é]musgi asgwfqud thMAtgc SEidRI b]&]ﬁlg{g@f%fl?%%lﬁg as amléhen egg

lysﬁ@/tnx X { b6 lJ'c?LFrImé:ilof e 1&5?}2 3h@BIRd SQY'FME@rmore

rnvention are separab on the basis of
cysBdipe- ﬁ%lmﬁbmsélamé béenenginaered tor avstaomerthip diffipdsy, (Wpespand

PGB AoE TEE B p ST T of pol yrer parti cl eo

and/or pol ynmer particles displaying a m xed popul ati on
An‘bfddftiéﬁal‘uﬂpf@)@ﬁy@%tubiﬁimg eescrbenet $echbb diessrie exprassshm he

t f ff t.t h
Fusi BPBEIeD et PSS HEo GRS S PEYCICER S 2,
exﬂrgsr:\s)@@ # ¥ SEuIEANOGKS ophl BHRkAG tﬁ@ta&&ﬁp@ﬁﬁlﬂam dﬂhﬁm firsed to

that are coexpressed by cells that msd%ﬁ
Malmhmdmgd’rotnml asterlagmyic peasein E Esco/HRuh ¢/t 2d), Shaki-

Ofn
LOF& léslge%%? tal. &(3%??%{2&2 éf Ir{;ﬂ{\ﬁ(ﬁml ‘Méfh&@di(ﬁ)% Sress).
Additionally, host cell strains with an oxidising cytosol may be used to express the fusion

polypeptides.

It is also conceivable to engineer functional VHH intrabodies, which can be fused to the

particle forming protein.

Intracellular binding of intrabodies to a LacZ (beta-galactosidase) dimer mediated the

formation of the active tetrameric LacZ which activity can be easily detected. This was
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associated with illness or disease may be targeted.
The use of fluorescence-activated cell sorting (FACS)

WO pooTBi7pé ex anal yses using pol ynmer particl es PET/NE2006/000251
i nvention allowsdetecting and optionally isolating
antigen-specific and quantitative |evels of target
conponents in a sanple. Repgdter Peptide Detection In
one enbodi nent an am no aci d sequence encodi ng a

us%cf%ﬂe[e §cﬁerelnfr%§g dﬁg ?(t?‘c fgﬁctfoﬁﬁﬂtrﬁ‘%d}eg %ﬁ@r"’%ﬁdo% %uta%EﬁQSQQMartmeau

et All.,t18p B dbimnel of, Malecwaddiblegy g8t 1ﬂé27)sT1nrs@mnﬂt&dcmsmpgr t

e BT 3 BT PR BB DGR RSH o

fugtatie tHeghattR1PloadingtprotblaROAHIRG aRedHmeAES 16 &fspéctite fitfaBody to
i ncl.ude lacZ, luciferase, alkaline phosphatases,

f-dases, or green fluorescent protein (G-P).
Reporter peptides are those that allow pol yner
Fubidh ?b%@ﬁl&@%@ﬂl%ﬁllh@ ati@ @&fdeﬁ&es o€ 9W1&Jee1§mt1&r BPlntrabodles
di stingui shed frompol yner particles that do not
Cm@b%ﬂ%ﬂnnﬂﬁéﬂﬁﬁﬁdﬂtﬁmopept|de Reporter gene expression
is generally easily nonitored, since in many cases,
Db rﬁ&ilﬁééltlgﬁ opﬁﬁ% %@ﬁe)é 1(5}?‘00%‘3 E& gtelng Wl %hogéé%xhr%ssteﬁ Sind to
presence of a detectable al ter tion,
’fhfmaeedﬁ swtagt, ltalsfalsacpowbiem 1ntrp<dnoe|cnns(mm1s otith differeut hodichtions
|nc

mtaer & :ﬂ 2B ceh se USI?%%(I) Vpepgggsf‘ﬁleﬁﬁ?g%bﬁf 8’@@8&1’!&% desgbne

frargmeﬁrts rthegdcs hhtm}teen ekpressBd hitEthp hEBARE Partitle@hPleMeen forindd, it is
bstrate altered

act vated) the. addition of a s
POB{?M tSéBt‘ﬂnF%‘io ‘%e ererg fsion Eﬂrtﬁrﬂéeﬁtpén ylifyastipprlisp the
pafticHOJuBae This 3})?6&% én@t)l%§ sthRghtfPRAILAH eﬁ] &%ﬁﬁﬁs&j}%&cﬁgn of
| uci f er ase, al act osi dase, etc.),
ﬁﬂﬂvoéﬁﬁﬁEP¢Vﬁﬁrﬁmﬁﬂﬁ§ resistive phenotype (e.g., using
DHFR wi t h et hot rexat e selectlon) Reporter peptides
In GRNGhBddidhedidhd ﬂo@és@ &{nyﬁ‘%¥§r al classes, including
det ecti on genes I rect et'ect abl e genes, survival
genes, etc. That |s by inserting a polypeptide into a
genél)t habindingdeouplingeegent torthefusioplpert@Epingting domain.
| uci ferase, the expression of the peptide may be
In Mhér%ﬁﬁ)gdnéhmhle%ﬁk}éss fififer cgﬁtﬁ)géson of a gene into a
survival gene, as an antrbiotic resistance gene,
al |l ows detection of the expression of the peptide via
sur (Dval bipflinglecopplingseagraporthefusion pritor dirfding danmioand
several classes, as outlined above, including, but not
$ed {Hdi ectabl e
e Linded ReliagAR0R AR Igghect ble
t he reporter geptlde s a detectable rqteln A
Coupléingieagebisecap be veddror the subgequent f Lmnthma isagion 'of fusivogobgpeptides
S a protein that .
bOlI;.)Iyd (ﬁ*btgghlgr?%@gg ﬁlg%gly% E’?&IUC%Q tﬂeste plmg recféﬁléts B%;eg?r%l!?lxtbpg‘rg
seldr&d:defrbmbhe‘:‘gtba;m corpprésiey iR yoxod8-oxazolydinyl)phosphonic chloride (BOP-

CI), bromotrispyrrolidinophosphonium hexafluorophosphate (PyBroP), benzottiazol-1-yl-
oxy-trispyrrolidinophosphonium hexafluorophosphate (PyBOP), n-hydroxysuccinimide
biotin, 2-(1H-benzotriazol-1-y1)-1,1,3,3-tetramethyluronium hexafluorophosphate
(HBTU), dicyolohexylcarbodiimide, disuccinimidyl carbonate, 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide (EDC), bis(2-0x0-3-oxazolydinyl)phosphine,
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particle conprising the detectable protein is
detectabl e) w thout further manipul ati ons or
w@oemwswses s. Thus, in this enbodi nent, the proPE&I/NZ2006/000251
product of the reporter peptide itself can serve to
di stinguish particles that are expressing the
detectabl e gene. In this enBddi nent, suitable
det ect abl e genes include those encodi ng

d@ﬁﬁ@p}ﬁ&h‘%(ﬁﬁﬁ@@EDI}P@tﬁ(I'Tﬁbeﬂzﬂtrﬁxﬁ’io?}flfﬁ rlf% %ﬁgfﬁg{hﬁ%mum

reporte p dé i s Aequor ea green ['uor es
t%?fblomhqraﬁ( o ®- (ﬁmgrhwmnaatkdlc&rb@(y@mip)én B3-. |

te?%ngeg}g’})elgrgengn %ﬂg eo?%ﬁ)rllge Iﬁ%@g),(p%ga?rg{ rﬁp}regylﬁ@gmfowte and O-(n-

suetitiovid ) byl SsBentmpthytuedriuth hataflgendoatd (TSEXhi bi t s
fl uorescence em ssion at 400 to 700 nm The wild-type
ta ins a

O&% ggl%r a; h?ﬁg]ggﬁ{ P@% ]2 Ss%fazggte% E‘Ppuetgg Fl?g pglg ydisrupting the

cell@ahdiecyedring thegpatidess pRIGABIYSY phﬁld&h dﬁﬁpﬂé@&%& gell Bflowed by
fl uorophore C(?hr omthe solvent, and thus sol vent

Semﬁ%fr?élmswg acel) ggriest copprifuggtioanialmion ¢ afbnity dremytograply. 8:
Onmo et al., Science 1996;273(5280)1392-6; Prasher et

Pugilficatica@TPartid R nﬁgﬂt%ﬁ%loyztgg adion @Qﬁircal 61Ilf?ybflu§%n technology)

detectabl e proterns include, anong others
of molgsles tothe speiog gheing @ity murification aatl/or a®0f@ion to surfaces

14046 LRk s exanple, firefly, Kennedy et al.
y OJoufngfﬁg? gog{ogi cal Chemistry 1999: 274:13281-91.):

Renl [la nueller U S. Pat. No. 6,232,107), 3-
3. gal Hunefiomadised Polyiman Partidés. Proceedi ngs of the
Nat i onal Acadeny of Sciences 1988 85:2603-7),

e USR58 AR LSS Sy Bl AR o e

as padicksh atutsde, thenitbsSEAP tifet . pgoductd eh@ﬁ(}erndt et fh@ﬁd’fpmlcles can be
h | i ne phosphatase; Cullen et a
deilg}%%? %g‘%l aﬂm‘l’fﬁ? ?rBPPﬁ’ﬁ H9%92: 216: 362-8)). In one

enbodi nent said reporter peptide fornms part of the
Fuhanaisepopolypreat paieicien 0aNjcdnBibed dni drh nioke sﬁﬁﬁ&e‘-‘tfduﬁd fusion

%ﬂﬂg] %gﬁroteln and t he bi ndi ng donain. | n another
PolSRERIPSohE OF Riors SHhsiees HRaBIATTIEd RbgdBEeddelg theypolymer partcle
coi®Q1BRE Nt fdife WubdlarRed aR8he do "RIBEH RundCRGLE! ﬂcg%qyeiptﬁ&e or a

resent i nvention also relates to the use of a
Cm@ hiaatipm thereef. particle in the detection and opti ona
i solation of at |east one target conponent in a
In SRENBRdin%d & BRYSYATRE mBF bt t
fusi on }ool ypeptlédﬁg t gt E:rg%rlglgl?lgégg&a@ép g]{esgﬁ%%bduﬁagn
pargeldpnmatinmtbound fo bHiusion pattzer ge toupding cragert, orAntegrated into the

pmﬁﬁ%%&WQ@; dﬁﬂ@mgogﬁg%%%%ﬂthe i nvention provides a

screeni aI|ty of different target
conmponents in parallel for their ability to interact
In evietembadipamt theuhlbstariot ixkietegted dirvRi the liSiUBRipriSing@ pré¥8in or protein

fra%rgelgh oav%e?) St %%Ic'ypeptl et gr? gﬁtﬂa%dg IoI e]:n%%oec?; frgénlnjclan? a%% 1{)c?dsy
binding domain, an antigen, an antigenic determinant, an epitope, an immunogen or
fragment thereof, a metal ion, a metal ion-coated molecule, biotin, avidin, streptavidin or
derivatives thereof, an inhibitor, a co-factor, a substrate, an enzyme, a co-factor, a

receptor, receptor subunit or fragment thereof, a ligand, an inhibitor, a monosaccharide,
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containing at | east one of the different target
conponents with a m xed popul ati on of pol yner
w@aroriogi7es, preferably wherein the particul ar PEr/ye2006/000251
conponent is inmmobilised; and detecting, either
directly or indirectly, the interaction of the
particul ar target conponent98%i th a bi ndi ng donain
using a label or a |abeled substrate. The present
anl JRgBEHcEIRARdE! ’
de\tgectl on gn (ln%tg %%%lgée ta%o}}6 b%]%})é;lfpgflﬁ& acQIIBFﬁ*a%m ent thereof, a
cell gxigast, a0oponemmone azeganplotein, wheillepmidin @ tictamolecule, a drug
f I ent of th cesses and systerrs
of Pt B EobifaRIPURITERS ofpatdfalil ki ts for
carrying out a nmethod of the invention contain all the

Ingee emb@hlylem@a fpesitome tutitewely mytigemt artigenip ﬂel!éﬁﬁﬁslant'rﬂﬁtobé tog
f | se. one, of ont ai ne cont ai ni ng
imftifo xa?&y‘i et ptungehs ol Aokt erarbekiinpalymer

;mﬂahabkBﬁ@ﬁﬂ&ﬁhﬁﬁ&b?@bﬁh@ phfiggence or absence of a
det ect abl e | abel n the context of the present

I [ nven}t) n, cfo npartnmental i sed kit includes any kit in
n G 00 B RSOaPR Pei oretse A iy dpabladine domtkinhas binds o
meddl orEa thével 1@%0&9@H01€Q{11%%§d %%ﬁl'ltﬂ%r ﬁrtm%s%ﬁ&?}&s medical

containers or strips of plastic or
imagpg EeBEIS may al | ow the efficient transf er of
reagents from one conpartnent to another conpartnent

In Eﬁk! élﬁﬁodﬁﬂéﬂt @NT}Q ﬁ%ﬁpﬁgﬁaﬁﬁf&qﬁ#@g Oglg taggnt tAes S@ l e%%edgagﬁg

ents, and the addition or Sso ons

1113@15 mt,ftﬁxmmssnem cénstynets nm;:odmmfammypdpndmhaﬂwmpn@e @polymer
al sq include a

f a h kits
Pl Qi R oy BT CL R uRas S5 et Berminants
cambe lmbdmxadl hmi MednB@ uﬁﬂé yeren Irons Bﬂedtddl pabiéntd asPantBBALpresenting
@ 1@&% 8nta|n sh reagents (such as
par&ﬁ =) §%HrP<i1+é> Fing Weliinews andsralapladeyterial
proaﬁai(ﬁlrsggbms a M of the present invention will also
i nclude instructions for using the kit conmponents to
condyct  the appropriate processes.|n one enbodi nent
In eneempodinasni mulipleantigancwapbs Bemokilisadonahe surfase bhthe pglymer
parfitles.€ast one polyner particle that binds a target
corrponent fromthose polyner particles that do not.

paol ynmer particle that is isolated conprises a
In Q}hﬁcﬁmb@dm the subatangst mels be apharawcraticd agpunelatted fromahelist

A risi t | east ane

corfRAHY TR BRI IR B2 G TRo SR BRI, EomerEiTonfiEe

doxgprebi¢is,olaahadbioisi h-glambrmmbsplaﬁﬁ e XateORxbIe ERIbisHES S
n _the I n,one .enbodi nt the systemis used

oS R e s P B g e Bpsor o

derivatives thereof, or proteins selected from the list comprising insulin, calcitonin,
ACTH, glucagons, somatostatin, somatotropin, somatomedin, parathyroid hormone,
erythropoietin, hypothalamic release factors, prolactin, thyroid-stimulating hormone,
endophins, enkephalins, vasopressins, non-naturally occurring opiates, superoxide
dismutase, antibodies, interferons, asparaginase, arginase, arginine deaminase, adenosine
deaminase, ribonuclease, trypsin, chymotrypsin or pepsin, the particles having application

in drug delivery.
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froma mxture. However, in alternative enbodi nents
the system nay be used to renove at | east one

waoneessTed target conmponent from a sanple. 7. PCT/NZ2006/000251
Production of reconbi nant pol ypepti des As di scussed
above, the present invention relates to processes of
produci ng reconbi nant pol ypgpti des that form i ncl usion
bodi es when expressed in cellul ar expression systens.

In o:ﬂﬂar 9&%0@%9& ey h ahfb“f&%h 88 uéedltatisiFvet SutRtaRERGRSRI in
or ucl ng reco i'nant pol ygfptldes t he process,

clemrgnplphczm@ns Ay eppmwng ong o n@éﬂ: neonst PrEvmgs at higle depsity on

the RE@FEX r%%sola é?(;%nst uc%r,[l h§ﬁ¥ga;ncéls1]2 uglt olneaSt one

pol ypepti de, the fusion polypeptlde conprising a
In d»@ |e)ﬁhsedmtmt triecdrendat puiynmps mme mnem)blhaed foghs partiple to provide

tide t I b
R e R e ST
funé@onablifelafd@ 8hhaAbigg RoHk@ES 1ﬂ6b1ﬂﬁl&ﬁ q&iﬁyt@virbﬁmemad es f or

alpartlcleforlmng pr ot ei n, e protein conprising a

yner_ particle bindi.ng donmain, at | east .one

In g diniEe) ESE BRDh SRS GIHaE CRITs FEXRtR ] fundry

da&%&h?n pol ypeptide, the additional fusion polypeptide
nmprising: (i) a polyner particle binding domain,

protein that conprises a polyner particle bindin
In ehsreaibedinzenp teshlstance giaiba gt ]6?%10@‘? Fzygye sgl ee‘sﬁgmﬁla‘gf’ Yt

co%&?sﬁr%g{nzﬁlgg gelé lild fr@mftﬁ@l'lﬁ @orﬁﬁﬁstlﬁ%éell‘ﬁ% p&bRiaRk, fre@sdes,

e or at |east one binding donmain or one
gluoasammmises camyﬁﬂsesn fpasen gatimasen pe@m@@ﬁmﬂm&s@h oxidesesof , or

SI on_partner. co
ohdslepbeies BEoSRaPRs PElnEOT R Bl d b SRS peinascs.
malHRbRs C[Pg*llﬁbmﬁg:s! RaPAcH dase, r&eme)smb,l hydtdlasas, dakydeodenasss,

(iv) | east one re t tid ff
PolTe e BB P FEOF o PO OBIPHSET B eof

hydroxylases, transferases, transacylases and synthases.

In one embodiment particles there may be multiple different enzymes and surfactants on

the particle surface.

Expressing one or more enzymes as fusion polypeptides may enable one-step production
of functional immobilised enzymes without the need for complex extraction or refolding

steps.

Such embodiments may also reduce the bulk of detergent. It is also envisaged such
particles may result in improved performance of laundry detergents, for example by
reducing bulk of the laundry detergent, due to the proximity of enzymes and surfactants
on the particle surface, improved presentation and stability of enzymes and surfactants,
andthrough the inclusion of targeting molecules to direct the particles to specific types of

clothing or to specific types of stain or substance.
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B) cultivating the cell under conditions suitable for
expression of the fusion polypeptide and for formation
wo@toopoByoer particle by the host cell; and C) PCT/NZ2006/000251
optionally separating the reconbi nant pol ypepti des
fromthe cultivated cells. The formation of inclusion
bodies is a frequent consetpfence of high expression
reconbi nant protein production in cellular expression

syst . re ti i d i 1€ on the particl
in G Tt O Bty g D Aol R T it Byl op the parice
surR@gagalsb avedpplitdtioh detiocatalpsis tndbibsenfedlation Multiploenzymes
el Bo POl BRA o AL Nety o S8 LG Lk
cm%@gﬂggt to pronote the formation of inclusion bodies
uring reconbi nant pol ypepti de production. Wl ki nson &

Harri son {Nature Bi o/ Technol ogy 9, ,443 - 448 991
In agother subedmentihe eubsinge e ey %XWQCH%WHEF%% Ktipigd hom the
1ist%8}|%11‘gri&hgm%ﬂ8&ceﬁ§@§é, s Beynsdtf b ful 58] hydRady¥isiRelflodehe
conposi fion-of 81 protei'ns that do and do not form

poliyay laipotynimos)icepolySers of mratrissinhy drderend apadic saidasrpolymers of

re.investigated. In cld i ol [ :
malfg Sy RTORATR et EH BBe PRkl ahdfclvinyd tter,
copRAF AR bEgl el Mphiidialecia hgthaamdic agid, ortanywofnbimationgof any two or
residue fraction, cysteine fraction, proline fraction,
mops,/Besphi | i city, and total nunmber of residues.
Reconbi nant pol ypepti des produced in a nethod of the

Tn btA¥EH LRI IRYthe @trgﬁﬂes arflBles &dn bEfsed of delil@ssabstances useful in
paraneters. Accordingly, many hydrophobic nmenbrane
skipeaedretictsnul t i domai n protei ns and proteins harbouring

di sul phide bridges are likely to forminclusion bodies

In {)ltlbsegﬁ%ddz{%\ﬂ{t HRPEESS @R c%ﬁ& BB o%@ﬁ@é}@ﬁ%@%hhg@%nnulaﬁon

e Increase in the concentration o e .
andeedoeing npotippiping eest.c Rartielss cemplsabe desigmed i dsgradeat shegific
i nduce .t he f ion: of inclusi i led release of acti
e e R B 0 ORIl s o s
maieeups asithetskimn Tobthehapsrdimenss, (fioparéde gt mapepiienceFusgtion, for

etc.) and/or co-chapetgnes (for exanple ,
ex e P A ROF RS A A Ly Tesgruol sk Bhragt,
suft® ap&r i pl asm or outside the cell, adjustment of
production tenperature, gene expression control, in

vitro gene expression as well as E..coli tant .
In pry SRR PCrEi B I HECCR O et G° Y1 Es it th e disho
coifill ﬁﬁn? %ﬁc@&?b&%ﬁg})&ﬁctﬁé[t@ hfa@IRIY, B ditfin@(y dpesty, thickening

romation in celldlar expression systens, For exanpl e,

agergs; tveaterplolibie disninse watendmpeivibleVignins et-dispersibioyjfamins,

CIBRESI0RS Aeld di AU BBy dICRR Quyiher s
eru PO RE At b oo BRIyl R R ,
enfulldifyipsadase)mers comprising dimethicone/vinyl dimethicone crosspolymers, oil-
soluble skin care actives comprising oil-soluble terpene alcohols, phytosterols, anti-acne
actives, beta-hydroxy acids, vitamin B3 compounds, retinoids, anti-oxidants/radical
scavengers, chelators, flavonoids, anti-inflammatory agents, anti-cellulite agents, topical
anesthetics, antiperspirants and fragrances, or any combination of any two or more

thereof.
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very hi gh-copy-nunber vectors are present in nore than

100 copi es per chronosone (pUC vectors),
whe@hosopy - nunber vectors (15-60 copies; pBR32RJT/NZ2006/000251

medi um copynunber vectors (about 10 copies; pACYCl77,

pACYC184 and pSCl A ) and | ow copynunber vectors (1-2

copies; mni-F). In sone cH¥es the use of

medi um copy- nunber vectors can reduce the anmount of

In Offfer %I{‘Bbgkﬂ{éhs%{)&ﬁaeé%f He Gh &It leMcdpRuiRfe QUBRMnctIRich as
ggregati on. ernatively, high-copy-nunber vectors

flavoars, tiexmise duirientamiicaativesstownpteve shebialifepflarent, and suigignt
ais {h? wild-type lac pronoter. If these conditions and

avaflaitigfO§Bt not  enabl e significant production of
functional protein, proteins are obtained from

Potkitll bisiliemidiedidsdevi a refol ding and can be clearly
categorisedas "difficult folders". If refolding is not

sucgessful, th rotein. has.then to i

i t sDori g‘r XPryr?g’ﬁtr’Si}tS&r boastpgs %pslp %%lgllg %a%%% tﬁ % g%?‘{ﬁrg% Sstem,
pr ot ocol gy e\ IHdREs bisbisadiyedtotiowagartt of thie giternysive tdl tredtn
contrast, the processes of the present invention do

not | i i ¢rohadisetsemsHicerstive eqliispr oduction to | ow | evel s
of expression or the refolding of proteins from

I nchusi oo 094V @Suseb th B8 pRTBRRIGRAbxdrisle PcyP@pkingend S
sel e€cted by conducting a literature search to identify
a pol ypeptziue stahiisatirgsaogfosvicseldlgy been determined to
forminclusion bodies when expressed in a cellular
expgessi rbie8 bt lagias MRAsES at
ar eg)publ (?(E:WX édgtg%lscﬁg e, E)F}}:egalz}\ésgt heﬁNCBI Eﬁ%rez ¥
PubMed datestine er Othet pucdshhamiaeesbi . nl m ni h. govA)

whi ch includes over 15 mllion citations from MEDLI NE
and, ot hep Lif e | QU I i i ve shelf-
vt 151 ootogter g RS EFrb O dBieSmil soR 2 FaingSlo improve
sear chedlify flisaymor disudl eppearanedjt hor or journal to
identify potential polypeptides and include |links to

full text articl d. ot _
B R S S e

candi dat exop@bypeptide in a host cell that can not form
pol ymer particles and exam ning the cell

m cr.oscopi cal | 0 deternm ne whet her, or, not . .
exprésse ee@g}%,%gé,{qgﬁféig%%ﬂ 'r“Hé‘IngélP%lns ot |0(ers()TtﬁE?WISe activated,
Expr essi pg gangicdabrRvaslanRepnHie e ton peveded wral desited;

as descri bed above by transform ng a host cell with an

expressi on construct, conprising a a.pronoter.. .
funéi on Hlsc?aﬁtlt"ﬁ@Oﬁ’é"ﬁt“&’e?fjlfo?#t [ %Ylg%a({gﬁg %816‘f?§¥ Pighanism
will be tf(;rqﬂ?%sq;rrﬁggien{spg@ucl eic acid sequence of the
candi dat e pol ypeptide, and a term nator functional in

the host cell into which the construct

il
t r aff3f or Aeprovesent eRRyih-feghrrpesepiALEN of %@St?&g s rmele the

host cel lenéa?)sulation of fish oils to enable addition of omega-3 fatty acids to

foods without aftertaste.

In further embodiments the polymer particles may be used in further diagnostic
applications for detecting and optionally isolating target components, in protein

production and combinatorial screening.
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cul tured under conditions suitable for expression of
t he candi date pol ypeptide fromthe expression
w@oemwswsres and the host cells exam ned mi cr oscP@i/dad0y/000251
to determ ne the presence or absence of refractile
i ncl usi on bodies. Flow cytonetry can al so be used to
provi de i nformati on on incld2si on body accunul ati on at

the single-cell level that is not avail able from ot her
methads, W tt | I Smbeabae! ogy 6, 423 -
6. 426‘9‘%{?35’%‘)3“‘10‘2@@?'?%%&3 téd}ﬁ‘;sﬂga%’r’&si ngﬁ%e- cel | 1ight

scatter neasurenents fromflow cytonetry as a probe of
In ane hisyrect the evbutibn klatasde pronesses fortheWBieptian and optignal igoption of

one enbodi nent a.statistigal : LGk
ot 1G5 ergp ey piony L ELgL R op B O G AR RS Sp e
detddibk bRGeicanly Hakatihg srfedshaictneeBiondpbectinin b sgyple compdsing:
448 (1991)], can be used to select a reconbi nant

pol ypeptide. This el has. be ri - QN .
%) by BT gl e o Betiop S i heurbpuds o
D scnlghisBidntpodfiadr)pattilGifdidg 86inhia and aplasise ohd1iision partner, the
proteins according to six conposition related
par &isen epgneycompuisiBgiar ge average, turn form ng residue
fraction, cysteine fraction, proline fraction,
hy d{ IZ Phi Jt &kt dhe ik LA GHhai R baPaBle FhindMgthe @€ nfbre target
resi dues. The rel ative nunber of turn formng residues
(aspar agionpongity el ons, or rase FONPlAE EFASERS Picd COTRInatioadhgiedd or
charge per residue (fraction of positively and

negati ve el , acids), were found to

corégl at%xesatg{;%%&%&pv\ﬂl%o?ncl usi on body formation. A
conposi te paraneter (CV-canonical variable) dependent
on (Ne coermbinaiiondheredf, adch of the individual amno
acid was derived and is as follows: CV = 15.43 {(N + G
+ P_+. } - 29.56 {[(R+ K - (D+ E)/n] - 0.03}
V\he(r)%tm%ﬁ% P, SS R K D, E are the absol ute nunbers
of asparagine, glycine, proline, serine, arginine,.

| ysi ne, @3paratileasheriecartivde Hromgireteiicthg Prieip go@prising a
respectively, [ ’ t@hafpupgber of residues in
t he whol e seq%ogﬂg%{baﬁ%léplggﬁglg alﬂlécri mnate CV = 1.71
[ Koschorreck M et ah, BMC Genomi cs. 2005; 6: 49- 59} was
i nt roducg) t catdéast dnequdidisionaldlisitn polppeptide.rike dddiianal fusion
i nsol ubl e ones., A protein.is. predicted to be sol uble,

if the di ffer%ﬂ%%epﬁg?%%%nsag‘and CV is negative. On
the contrary, a CV-CV difference I arger than zero, _
predi cts the @y ot ei polymebgrriicis bindingelomain;, & ipeatein that comprises

probability of solubilit al.culated fr .
fol | owi ng equati on? p@yge%yeﬁ%éigmd&gﬁglatn&p gﬁcfef}% rming
0. 0392(CV-CV) 2 [ Keseiglor &eémbinatidn tBbreoBMid Genoni cs.

2005; 6: 49-59]. Using the percentage probabilities to

classif roteins as sol uble or insol uble, .
y P (i)  afusion partner compngmg atuleas% one polypeptide or at

least one binding domain capable of binding one or more
target components or one or more coupling reagents or a

combination thereof, or

(iii)  a fusion partner comprising at least one polypeptide and at

least one binding domain capable of binding one or more
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di scrim nant anal ysis successfully classifies proteins

as being soluble or insoluble wth an overall accuracy
wo@R0088%s7pNat ur e Bi o/ Technol ogy 9, 443 - 448 ( 1BOWNE2006/000251

For the PfEMPI domain dataset, the CV-CV val ues,

probabilities for sol uble expression in percentage,

rel ati ve nunber of turn fori®ng residues, charge per

resi due and |l ength of protein sequence were conpared.

Addi tional ly nmean bbi r It n

wi t ht he | ower and ﬁdg eg?d’%‘ %r%é? ‘Floggﬁ{gﬂrlﬂélg%ﬁ&ggl&%ﬁgems ora

group were conpar ecbmbinat@insherva of or t he cal cul ation

of this index is found at http://ww. bi ot ech. ou. edu .

The reconbi napt, po ' risg. variQus . .

het er ol ogous ?%te?%%ggégggggg%pﬁﬁﬂgéyﬁﬁptVPEQﬁWQQQMﬂWdQ

systens, for exanpbre, HTLV-111/LAV virus antigen,

HTLV-11 virus antigen, HTLV-1 virus antigen, and

Fel i ne Leykem . a Virnus .anti.gen, whi ch appear as
incIusioﬁgbogkggxhlﬁ%?m38ﬁﬂ%%@99W3ﬁmﬁe ul ture
condi tions. O her such exanples include human and
(Bpor G})Iﬁectglg(ﬂéﬁ Iolyroenmpartede \gftth g lsélﬂpié _cﬁﬂiiﬂri?fﬁglh thrgjdg $6@p&nent such
Vir apsi. rotei.n, fibroblast interferon, human
i ns ﬁ?ait ﬁ’,eq‘é%%f%&’f:’é‘lfl?ﬂ% tfhs [958 commenent gy asplex,
interferons, and hepatitis B antigen. In short, the
(Crret Heectofy thdipresenvesit dbséhce ST RRArbERdhPohsht A
het er ol ogous proteins expressed in cellular expression
Gnystqﬂ§,Hmhere¥n gﬁid}Frotein accunmul ate in the host
Cel PRUCTRUY §afalipe Ehe mabimaipatiiclss gpaining ahauad iggt gomponent
ant fibedye anggerent s (scFv) have previously been used as
ligands in a nunber of bioseparation applications. In
addition to their specificity and ability to be
The B??roaJ deRAST WOEFBIS%’&E as tage Wanen labelsiodentify semponents of
intérEAGTREN Rnon MARPA AVitiPotld0 GReaNtddearli es may reduce
non- speci fi c binding of contam nants.” ScFvs have been

hused to ?parate a |l arge nunber of target conponents
The prepsnge Hét ¢ dgieetallp dabehallonvs armolyonas perticte to e distioguished from a

19in¥t pHrBSe AREA6R P | fohom.f99d, and
Po A9 AR5 okl oS PHOBRUSID LR A e
polggenparadercert, keedobipled hpainokculkehdt svilbindaliveaty éigdirectly to the

' LN .di sul phi de bonds sential for the correct
con%qg%% |%g g 85 aﬂ%"??%% |Poot & PP enp a‘ﬁ?ﬁﬁ gt BIPREFLPRALS body
(ScFv) fragnents and pronotes the fopnation of

In dngcmbsdiorenbtdilee! isAoggiedlionghylecute giat Safy® tBXPhieSIee dThd
i nactive.

t.he cytoplasm.(jntrabodi es) are nost]y.
gl e S Banf B8 of s spplep: moldinB e per core, an
elerpedtyifeite fhasitiolibid nSdHoRyk:S bR GleRlchOyS: '

soluble}ﬂgéifvg for#&? iﬁ bgtﬁ redJ%?ﬁ%B%Q@H%@%%?é?%gngﬂ
componeRfibeinding usiarBMiesr. |t is al so conceivable to

engi neer functional VHH intrabodi es, which can be

DetbdtE@dhd prebdnBe BB fabQ!pett QbR iRdudds %e%glﬂing the intensity of the label,

allowing a quantitative measure of the level of the target component in a sample to be

calculated.

In one embodiment two or more labels may be used, allowing the simultaneous detection

and quantification of multiple parameters.
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Intracel lul ar binding of intrabodies to a LacZ

(bet a- gal act osi dase) di ner nedi ated the fornmation of
w0 b@7mstdve tetraneric LacZ which activity canP@BNZ2006/000251

easily detected. This was used as a screening tool for

functional intrabodies after random nutagenesi s

(Martineauet al, 1998, Joul(al of Mbl ecul ar Bi ol ogy

280:1 17-127). Thus simlar screening strategies can

n . . . .

OGP, RAREH, HRRH 1o (2o iich UnT bpRIA) Rl on
target cdmeponentriafalsemgleaTha systasns confprish e pplaygise partigle and at least one

i.ntrabo tq the particle, ' ol Vi ' . .
oo 08 SR BT G b AL REREBE it g whern
the & hepEdd Erhpribes fttast alechipding ésthainithmt wild biny tadaigeis m

of cells can be produced by, ,gr ocess, of  t helwﬂr esent. .
compopepis $ush thabiyien ferolintsT il EPadied Wiha SATRF CHRTYRS 2
tar%:@ on?;é eﬁﬂ e P%ir@ﬂonﬁﬂpﬁn@% HeSERL: cditfhehtQo Fdteh a complex,

art surface, It Is also possible to introduce
whereinghe pres@icaiot sbsdidefos therlabakaliows hadpteption afites RrATneR |

Once these fusion_polyp ' i ' i f.ferent
absghgel ilbet tf“'cggécocg?pofnP 1259 lﬁ%‘n%%g}%%\% g?%ao tkﬁa?ge {%‘ﬁ; 1%{2 pressed
and the polymer particles have been formed, it is
In @essitoldendnn thelthipenmmpenertt maysemiptise aprofesn, emrottingiagment, a

ol ypeptides to nul ti ctiopalise the pardti
et popfite spelipaidedibiett 2 p e frpBRibedy fogent.on
antfofty 6indiHg JHRSSn, Bh @Alieh] ANantigeh SegA¢ml dnemtigénic determinant, an
functjonalised polynmer particles. High-|evel .
ePitoRps RAPIBN A IMPERASAD BRARHIUBP ST agsPh 2gnetgl g, agpgigjon-
coart&fsfdhlteéulé,rlﬁ&thﬁ afbgcﬂtfr?]i?ef@ﬁiv@f aVifif! #Rp@vidhR0 dh 8hibifbAe co-factor,

Inventors have f that expression the reconbi nant
a syisligiecpt ¢rEmean abzfme,iaonceptitypipeiterdtagment. pirpgeptor SUbURE, a

| particle i.t f i i .
B
antﬁgﬂgﬁ@,@piigﬁ%liﬂggn&@ll:ulaIaeégrfﬁﬂmg\pe(;]téim errsignaﬂinhg:;brotc_‘.smlﬁagmen(tj, a

supsequent C ave romtne. po ner art. e.a
el e Dol e § o e R plRE R
fra%@&%?&ﬁnﬁimoﬁ GldyRide Ok BResitlREeast inBhininated uedhtdrhe cost

reconmbi nant protein expression. Furthernore, .the
momesdedigidesan dhigosaskanide.crpodyseeshetife aglysantsinf gid.pesl)
Lok Lo BRI a8 ARG A, Beell S@ftck Y
oel ?(ub‘?agg g g%%’e%%%%ﬁ%ﬁ% @&’aad%é rk?lo a{%ﬁc@i r ? endenc§/ to fcq rm
glyicopiotesn, arvel exliraes,.a timscnersrbatdirote a hernlasgss segina protein, a

Jucl ej ¢ acid sequence encodi ng_a fal din h .
milkiplein ATl o A Arg P ARe e Frupling St PRI, o
phiradéiBaly adiive ap&faIabIAaILIPadyp egint,deabdlrd @ublied reagent, a
native, functional state. A nuynber of differen
libfagnpentids, as¥ expesIseipm eONSHE I e? pypdeic acid or a combination thereof.
In one embodiment the fusion partner encodes Myelin Oligodendrocyte Glycoprotein

(MOG) or fragments thereof and the target component is an anti-Myelin Oligodendrocyte
Glycoprotein (MOG) antibody or fragment thereof.

In one embodiment the fusion partner encodes an antibody or antibody fragment that will

bind a target component related to Type 1 and Type 2 immune responses, apoptosis,
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are known in the art, each acting to assist protein
folding in a different manner. Fol di ngchaperones t hat
worey7/087106 use in the present invention conpri SEBCHSgE06/000251
Hsp70, Hsp90 and Hspl OO, known as the G oEL/ G oES
conpl ex, DnaK; HtpG and ClpB famly in E coli,
respectively. Goup | and ®5oup |l chaperonins are a
subset of chaperones that may al so be used to assi st

and/o'f’ﬁ %@ééﬁ@ﬁg alCthY BER: 'cgr‘g}aéﬁlngis RElebtBd HBI% tRé Et%ﬁﬁ Eomprlsmg

I nve I'n one enb ment he nucleic acid guence

Intetlmekin-8o(tivB), Avtatleysdi-¢ fépt) hvéertmymb“e(lar&)el@tquyukluéé gi0)
fused | |

Iotep o ) ABRE AR D P et 9 18R 1270, (1L

12pY0), @ﬁiuﬂdc@ﬁﬂ&la«trﬁp‘tﬁgemﬁmy Stiedudtiting Fattot (GMVECSK)pcleaved PARP,

Bely lancggzutqu %%ssmgg 5 %%5&% Voiso nteggul%lydi (II%ZS) % 'Fgégblgﬁ %rggnh

Facﬁfr (@Q@Pbt ALER A LONBT, iSchlfk ERIdeclal WA EacRs TGRS Ntind

polynucleotlde sequence encodes a protease

Tumcbré‘éamgies Fastos §ANT), @ﬁelé@%f%&@x@;b&/é]e@) MEBR nucl eic

d
TIPSR b G CCTonL0r hatren
Chaddaytpe pint B@teidk 1 QCGL@/M@P{ID ead élgerf&'onﬁr-lacﬂllced\@rqtﬂa- 10

0 nt polypeptide to be readily isolated by
(CX@o]IO% ﬂﬁ and purifying the polyner particles, then

contacting the particles with a protease to cl eave the

| Antlil&ﬁlg TRidANorRRAS@AL sl (1 dplivogiey bith esticof thabblsmer

r ot ease cleavage recogniti on sequences co se an
pa

itlese FrsRiTrRIBCQIE Ber PRTGHS e G USeHBHDIGT et o hr onbi n

imh RN R d SR B A efeclibh @, a Factor Xa
1 rec%|t|non Sequencec(ll E/ ? I n one enmbodi nent the

pol ynuc| eoti de encodes a se|f-splici nt suych as
In g bpgiIEN: s s S PAsinEr SMTISSS P PGPS NI BF A

prefr’*ega%li’# Erggé(? 2binH dOHl&h%QHQé P‘J.‘%fétm Rfc%@h&ngmf@%hﬁ& @di&i 77

lon s henes I'ntein cl eavage can be nedi at ed
doﬂmn biving thegeguence sehforéadu aminsracisds 431 d7Q of FEQ ID NO:6 or amino

oo A B I Hhase and ragietry at o

http://tools. neb. conlinbase/index. php [Perler, F. B.
In ((rﬁ&ﬂﬂ)))dmﬁdlmt bikclgAchindinRpsteiBOsuc 88P 1984} G a@dd)eotﬁmrhmdy also

th
e 08, PO 6 R GRLEL L AR s o
Igcpﬂ{)ﬁnl rﬁdr@%pe@%segﬁﬂﬂ@ Ipyotbiv ADMySPofin dj BlotdM L@Ehd@fto t he

| owe y separation using a cell sort
lmm@mﬂglqbﬂlhg%’thif@}gh the rappabighfishein agd f1$ resylt Bigds @PQ&WS of
Hum4§ rl)élﬁ&s% gthg%Cf h0f 2% BoPind @ E‘oraﬁi&@n bA®En Ofis useful for

UIC y separatin e pol yrrer partlcles
affmn;zl ptlhﬁ&tlloh ef n@thodiss framt cxlfltute)spp@rnatd@s corftpippgtbagine serum and

fro%éﬁ F{é)i r%s%ﬁ%nc %{3[18% Ee Itpréttg ngidgls? Id(geg "ok Lge%]feéegﬂ Rlhe b1%d1ng of
an fitfleA o 18 GRME@INAANing site and thus is suitable for 1mmunopr601p1tat10n and

immunodetection.

In one embodiment the fusion partner encodes a receptor protein, a subtype of a receptor
or a subunit of a receptor complex, or a fragment thereof and the target component is a

receptor ligand.
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of nolecules to the surface enabling affinity
purification and/or adsorption to surfaces also for
W@ erogmsi7ng pur poses. One the pol yner particl e Pe/SZ®en00251
i sol ated, the reconbi nant pol ypeptides can be cl eaved
fromthe polymer particles and isolated in a
substantially pure, soluble@nd active form Such
processes obviate the unfol ding and refol ding steps
' t: v roteins
A R e R R T S
molpsudmstichas p duatopbort or ﬂusprl&ymaga Iadrdnss)ﬁfpeecm dng opBtd €lesl

dellbr ries on.the surface pol ro .
o eR BRLUS Ssepim sy & pBRineaioBHienar Susphesy b amagiste canbe
detumhﬁm dovvn into three general categories depending on
the nature of the peptide being displayed. These are

di s roteins or rotelnfragrrents (2)
In op¢ ?%@@W?éé%{?ﬁ?lgé meirgqule 3§ peledibnrombng thegnolegudgrios
fludfesBdn® hdlddaleWnoWh 4 &leRril EAIRMHUE A0t 1REISE ‘?qun%scem
identify catalytic and noncat al yti ¢ proteins

lseﬁhla@ﬁﬁﬁ@ §FITea méhigh flupaesces at dbat Aoy by edemgthrim (RE)e(mnm),

lipid
BETGAPAR ARG b SALPRIMEEALTE LS B yoo0 o)
prpdipmiodide (Ha(668 ?m)agmbamln&yﬁrﬁ@@@yesdﬂ? gy @%&ﬁé}[}(@?@ﬁm),
InNn 0O I N e o0 |1 S a as
peﬂ%lsw UM oiBin Ry LS e eitidinte SparopRl B esomaine
dyé gRECP-035.5) {645ndnd b Nlop A8 ERGTH-anpeldyE @QP@ fc%lﬁ (787 nm).

domai ns and DNA and to expl ore protein- prote
|nteract|on gcially interactions w
In K ERGHBER Sheo o0 Pt pled 0 BnsayoRsl eatiboriss it wilbbisd dircety
to fe@b@bRE. i N signalling cascades. Display of random
peptides can be used in simlar ways, particularly to
i dentify novel peptides that bind to target nol ecul es

In gge smhadimaent a prymagy anfibely Brisedibatbinds tartkd ¢rortyex, fellpvertby 2
lab@p@JLﬁ)le@lLéE&fnlery\éﬁﬁbﬁg) Jﬁatrv%ﬁ Ha t[) {'I' rg ag 1o tgi as Fab
to y anti bo

and SscFv) can I entl &5 t hat bi nd
to an epitope of interest. Processes of screening
In prgregehodiratns elpne@rsagmbnéy ispiotd/theittindiets tizr @olywéd pakiivdansy the

tar%ef? 05192%1%%{ félg%xér%a% abé l%rlaghﬁg% rf_qo W; anﬁ%g&y.a/g\_gﬁe;gﬁxd@}ycp}}pled

labehie themveeti thretnwilltHied wwethd sdomfary figibody.ent i on conpri ses
contacting the parti cI es Wth a conbinatorial library

| es. fera nat ori_al
Fl%%i%irlﬁhg%éﬁn?% G oy i E%Cl&i%f?@@@oao BingPndisplayigg PHA
grahulbf allieyr wk 1@bmﬂﬁﬂgﬁnﬂgﬁiﬁpﬁaﬁ@ entitod@RRA locwedBH deRRAS L SiY

fragments, or organic or inorgani ¢ chem cal
labglﬁ %‘?y aptibodies enbodi ment

In one embodiment a label or a labeled substrate is provided in the media so that the label
is incorporated into the polymer particle during polymer particle formation, or is allowed
to diffuse into a polymer particle. An example of dye incorporation is given in WO
2004020623 (Bernd Rehm) which is incorporated by reference.
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the combinatorial library is displayed in a

mcroarray. In preferred enbodi nents polyner particles
wale@ploaynerg a recept or pol ypeptide (such as a PEDAERO6/000251

protein, a subunit of a receptor conplex or a fragnent

t hereof) can be used to screen conbinatorial libraries

(i ncluding chem cal or peptiode conbi natori al

libraries) and identify binding interactions with

: [ |

I e PRk PP bRk B R FE SR AIB B B scent aye
to dilep Iitaty ibe distinguished| ﬁpnmihmsets of pélyimebpamyleﬁbpité. gesm can

al so ota t nol ecule to identify
ﬂ‘ioﬁegg%lcﬁ ?WSI&Y Mﬂl{‘ﬁp ‘é’\?é(%ér%l HHI X Spept i de t hat
interacts with the target nolecule. Preferably the
In on¢ embadimert pob/nike btielts maytbiembiobilBed o e giliddabsiansi pfwerably
to the%l geglfg% ule. I'n one enbodi nent the_ target
onaplate gp Bt MICEAREY- o& gt shah 452 NehEbEfe bead, in
ImHLﬁQﬁBEH or 1ﬁﬁ§ﬁ1%féych%m§8§1‘aﬁﬁd1¥atfm&agm:-‘nt car bohydrate,
l'ipid, nucleic acid (DNA"or "RNA) or an organic or

|norgan|c cheni cal conpound I n one enbodi nent the
In P@@éﬁ‘f‘h‘? IIE@F“;/E;@WPW(H@Y particles sant egjcomgasted with the sample in solution,
@tﬁ%%hﬁ‘dl Didebt r
IR b LR LSRN SRR A3 SRRl
comebwam bsysedtae pai df mdxagms‘ec tesmmp cbhespamcpie d@nmakesgfa&mlﬂihg
rec Qrs receptors,..toll ke ept or.s,
oo kad BT Pu Ol Ry G vias Lieilnired DREHGE
nnﬁmﬁe@npgﬁeu&nﬁﬁowﬁﬁﬁmb@ﬁs, T cell receptors, hornone
receptors, 119G Fc receptors and cytoki nine receptors.
In one e the receptor polypeptide may be a
I"@Wﬂ??ﬁ@wnpggaV SR conprising subtypes Al, A2a,
A2b or A3 of the Adenosine receptor; subtypes al pha2A,

Enajlrﬁhdiﬂ&d lainpid2éshet etsadys (BEIS2Y cah b® Qieﬂl’foﬂfﬂle Hbléctlon and
energ subt ype CRLR/ RAMP3 of

: th
QR GHERI 1 RGeS Fomplas FhEShsiAve oyl piabthe pestocols

in R AHAbLIRS hiRaduBGRRE 8F far Q&}é%ﬁ'leﬂg 34 SjudidiR, Apel in
receptor; subtypes BRS 3 or BB2 of the Bonbesin

receptor; Blor B2 of the Bradykinin receptor; CBl or
ELEES teshnighes useth fes Sierdstestipe archqusntifieniion pp thedmotudrantizie of

I, 4,
ol 9P oy S R B
Ex@Xoirs of OXB §Rienay arX @RIl kodwh hrethShg ke assay mchmiqwafs;are based
PRLL of the, Chenotacti.c ti.d
LB XPFRiOEe B Eoar T e fmrdes tinpapf ollowed by
deﬂé&&ﬁphﬂ’[ 4 d%ﬁﬂon@yst@ﬁ:wmpﬁslh%@n EB9hRGpaukie MAHR] and a
rece or D4 of the Dopanine receptor;

Chg R OF IS Pi S anof ¢

In one embodiment the ELISA is in the “sandwich” assay format. In this format the target
analyte to be measured is bound between two antibodies — the capture antibody and the
detection antibody. The binding domain may form the capture antibody or a capture
antibody may be bound to the binding domain.

In another embodiment the ELISA is a competitive assay, where a labelled antigen is

used instead of a labelled antibody. Unlabelled antigen and the labelled antigen compete
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receptor; subtypes ETA or ETB of the Endothelin

receptor; subtype GABAB of the GABA receptor; subtypes
W@0RI0306 Gal R2 of the Gal anin receptor; subtyper/SHAS0R000251

of the Girelin receptor; nd uR5 of the utamate

receptor; subtypes H, H2, H3, or H4 of the H stam ne

receptor; subtype GPR40 of 108e LCFAR receptor;

subtypes LTB4R1, CysLTl or CysLT2 of the Leukotriene

fo{ lgggg ® the % Eﬂé Qﬁtlﬁ%ﬂ]@ fnd M§ﬂ?@ﬁ%%tgoggné ean be

: demgmewm tMop@omcﬁf letredlefBhizgrociotetied. r ecept or ; and

MI2 of the Mel atonin receptor subt ype GPR54 of the

Sl AR P SERLRT i FRIRE L D5 B ot P i

antlmlhzq:xtm BandNKclaEIIdSNI@smfnsI Mondelonal kintibotigseaepiinhedeMB
gu g [? U rlece tor; subtype NPFF2s

m @it a%% prig e@ﬁ"l?“e‘@%tp% 1515 50y dptegifory 348 quantitaion of

smidB i fBdretss 1h dnBis@Pt A bolytivKa a‘ﬁﬁb&d}&:aﬁl‘aﬁeﬁob Bb&i ds s Rfre:
ORL] of the Nociceptin receptor; Kappa of the Opi

antikady e bind a5 gpich péthe @pigengix posside. fxttowgddey the userns acmchlpnal
5 e TP L A5 i

CRTH2, DP, EP2, EP4 and FP of the Prost anoi d receptor;
It showid bempygsigadittepsnth nnmfun@amynacrlnmgm npemeqnmd to fnernse of

anf%od?eggfﬁ% e %Eﬂ?ﬁl? agglq%g% an ogg{lﬁggrggﬁ?cg?mg‘g{c A?S%?P{d

sst5 of the Somatostatin receptor subtype TRHRI of
FACfeddmianecept or; GPR14 of the Urotensin Il receptor;
subt ypes VPAC, VPAC2 and PAC of the Vasointest

[ a
i GEPLASRIER DR BT e L B ot Bimmleoii G
deiht‘telnd quartify tabeled pbllyﬁfer patipieics@plegeyundahistfe bhigdpgoyimer
artléle or the m xed popul ati on of polyner particles
| east one target nolecule. In one enbodi nent
the target nolecule is immobilised, preferably on a

Flaw esttemstde bandtse 136d folskfattlaad ﬁnﬁﬂtaﬁ@o@tﬁl?%hil@é/terléérboﬁlﬂi’&%qmcle
| ystyrene bead, in inmunotubes or in a

ch a
cmgﬂke%%stﬂsnéﬁ%ﬁ%s&r%a@ PhgAybRstof Pre- ssirctedasonsiioaf Magpurgble
prd@SBIttfeb Yocllde kiz8 MRAE Vls@os@t@'eh?rﬂ?e : gaﬁ? BB RStAR of DNA or

rary i s i ncubat éd on owa particle

RNZﬁ sl sfaeqyandigeesplibe rpehmmr y)alttucbs m#ulpmﬂtconiplet{es fotreed in the
me%}%\gg 8{ thb %1\}3,{1‘9(91 %@ geptal%rb ol thog?s(yﬁ, (ﬁb 2y 88?1 P{,]Iamg Og:%laﬁsgl ity

process
meafuratilé fmepatlbs tfﬂb‘geytol’ﬁekr@@&dhﬁﬁluésmre afellkinBlvn irothe tahel r
ability to interact wwth a particul ar polypeptide

ALtk RN TR R M LN

d1sp‘|lla§/ﬁ1g heifiked ltg”tfp@llfahoﬁﬁf RG16h§R1yHeHltied cafl Bebthed Pk 0AmPle for a
articles
plura(flty gF dlffp ent target components. Such polymer particles can be used in multiplex

analyses, to analyse networks of biological response modifiers (BRMs) that are co-
expressed by cells that mediate immune and inflammatory responses. BRMs such as
cytokines, chemokines, inflammatory mediators, receptors and immunoglobulins
associated with illness or disease may be targeted. The use of fluorescence-activated cell

sorting (FACS) in muliplex analyses using polymer particles of the invention allows
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prepared according to a nethod of the invention,
preferably wherein the particular target nolecule is
w0 povolodi7deed; and detecting, either directly oPCT/NZ2006/000251
indirectly, the interaction of the particul ar target
nol ecule with a pol ypeptide. In one enbodi nent pol yner
particles conprising a polydeptide binding a target
nol ecul e are isolated using a cell sorter, affinity

T ey

congonpits Bessanpbd. at i ng at | east one pol yner particle that
bi nds the target nolecule fromthose that do not. The

Rqﬁ&%%ﬁgéﬁﬁgg%hﬁhe that binds conprises a library

s the target nolecule. In one
enbodi nent the net hod of the i nvention furthey
In one embbdiemntiat anind niidgedueaceaamicoding e keposierpeptideisdiised to the

on. pol ypepti de... I
S B o R
pepfifé B ROHERNEDaRDER eepaeaté ﬁﬁlofng)ﬁ)ly@ﬁptmél ypepti de.

Successive rounds nmay be used to enrich the pool of

particles, that cifi bi nd the tar m no
Thdiepenaspmiteie e Leter b bopraniexasapodution GafEatFe
pro&‘ﬁEt c W%Iﬁﬁ@s fselill l%l%hi’m@l%@é 1ad2 ﬁlﬁ?éradél AIRSinR pﬂ1@§1ﬂ1@tases

be det erm ned I% t ech ni ques known in the
Pﬂ@md%wﬂnmgh@nﬂa§®é3$im®“mh@HT vention provides a
nucl ei ¢ aci d sequence encodi ng a fusion pol ypepti de of

Reﬁolill%r Pé&)\ﬁﬁgst 40 PhosERRE AN FARGREL pRficlé @ ntail e He Qéborter peptides

provi des an expressi on co Struct conprising a nucleic
to teaiidingeigheeinfoen pblytive pirtidlenthiniodn nodwonthiarthersperdsr pgptidche

R Bt SR SEn B FORTL B M e

phexﬁﬁtyw & dltﬁtéﬁnéltlﬂﬁ dipy 10 \theg@ssedcPol a/cllctmefctz[béh’ dliecdtion, such as the
nprising a pol yner ore and.a .fusion e

pre%ﬁélg%ef BilagresPRtProRE %V Dpsyoutigned higpein. él?ﬁq Jﬁ%@ H%di% § gy of

fusfbﬂl‘» Y@tﬁ@ﬁétg@calﬂe gﬂ{e' i&8E, ¢t tRAliseiof iBteétAblF B PhS R thanidly on
[ east one pep tide, as defined above. Another

thog avsq@eme off prcnemutcm g@ mativaied ) Py thecrsditin b pisubsiiisialteted gy the
| f
repPRerflRlian @ LGl & V%%gl gﬁaua ot Mnic n)é%}@"gt‘i’eﬁés 8 Rpher

ventissn pro ture (o]o) Ing cells
endyhes suthen ﬂucniiarasdgn‘segdmmsabpre ete.)obr, fdrexampleritsi emferring a drug

rovides a kit co at least_ on arnticle of the
res{S VRSP ODS W&%@?k&ﬁﬁl ’-’f"%th* SRets WegiH hod of t he
i nvention. Various aspects of the invention will now

Reffiter beptiles adrehilyfald fiffo biedftsevigalwdassesbinciudingrdetecion genes,

indirectly detectable genes, survival genes, etc. That is, by inserting a polypeptide into a

gene that is detectable, for example GFP or luciferase, the expression of the peptide may
be monitored. Similarly, the insertion of a gene into a survival gene, such as an antibiotic

resistance gene, allows detection of the expression of the peptide via survival of the cells.

Reporter peptides fall into several classes, as outlined above, including, but not limited to,

detection genes, indirectly detectable genes, and survival genes.
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to the foll ow ng exanpl es. EXAMPLES | PARTI CLE

PRODUCTI ON Exanpl e 1-Preparation of polynmer particles
Wowao/08118é on pol ypepti des conprising - MOG or PET/RZ2006/000251

pol ypepti des. Construction of plasmds. Plasm ds used

for construction of plasm d nediating fusion

pol ypepti de particle fornmatijgn are shown in Figures 3

and 4. pUC57: Anp (used to clone IL2 and MOG); pHAS

In%%%f%”%‘%’?%eﬁg&g% e Bt Bl roein A e e
pr@tﬂm.” @Sﬁdeﬁdcabmpméelﬁ’t (eatoded !Bg 9td(e)1zéuchahle rltl:1 :iéted‘.lio(ml geg?.)?? ) protem
3% P65 BArE R o OB G e CBHAP

pagtitde d¥prRinglthe dotectdte irf 1s @Gf@@tﬁbl%) ﬁ/ﬁﬁ&ﬂ'fﬁlﬂle@ 'rﬂalﬂ?ulefulaﬁs or

full ITength mature | L2 protein (am no acids

copgteustss iIhas, o thisganlagioant, the protein ésadﬂ%tdéﬂthqnemrtq@s@sptldﬁltself

[
co Sy ROBAEh Bl B, Iy A fhedivke B 0o SAERE BRI LS
en(‘tidﬁﬁt)enﬂ'lseitahw@ieqmiﬂ@ganmmchﬁb thoisg ad:oﬂmg agtopflwssdceirt proteins.
coli. Sequence data for the IL2 and MOXG encodl ng

In Qg%pec e d%‘m%lt e’[hlg E%\ﬁﬂ?r pegéc? qts A%g&?reg ﬁrean§ or?gieatel?rotein or
onsiof &s %nahhgaseﬁ Codpdt alnd1en3Raminaiyt andTsiji@9s4). end.
These DNA fragnents were inserted into the Smal site

«Of 7 directly af 1S nthesis. b Scri .
rsiioRbeti P s R iResht R T osedent P tha
geh@aPeeihi Bt firorebbice OMissidn LE4 03 700 lahlaﬁ’he ggla/yp@Aequorea GFP
,ai%)llfledb PCR from chr onpsonal of Ral stonj a

1S

¥BipA acidy Bclepath ;Pop@ﬁwéaoc{@ecbawptw.fmgomg ugiey inside a
rel'éﬁb@ﬁrlglla% éalﬂ%frﬁaﬁ}e&\pllll@%( g ot %gﬁ?/ ﬂ‘&‘orE’&%ﬁ@ Hom l\kjﬂel? solvent, and thus

gonucl eoti des phaP and
SOIVnntrqvém&mrgg(C@dy )%‘mll Bigrheanistty 1998; 38(5)d@d124§n@naﬂ eNdeScience

103 kD P SR B SRS P4 01 s (1)

5 prinmer for the phaP coding region containing a Xbal
Otheértspititde deeaahla gropimsioslede, @monXbthkrst laak §UppldGamhiadty unen

ZOAQ%'LAETE? % Wl%rases (;rr'%g%p TG}'I ECQemcgcet%%f
Biological Chemistry 1999; 274:13281-91.); Renilla mueller U.S. Pat. No. 6,232,107), 3-
galactosidase (Nolan et al. Proceedings of the National Academy bf Sciences
1988;85:2603-7), 3-glucouronidase (Jefferson et al. EMBO Journal 1987;6(13):3901-7),
horseradish peroxidase, alkaline phosphatase, and SEAP (e.g., the secreted form of
human placental alkaline phosphatase; Cullen et al. (Methods in Enzymology
1992;216:362-8)).

In one embodiment said reporter peptide forms part of the fusion polypeptide in
conjunction with the particle forming protein and the binding domain. In another

embodiment the reporter peptide may be used in combination with a labeled molecule.

Accordingly, the present invention also relates to the use of at least one polymer particle

in the detection and optional isolation of at least one target component in a sample, said
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(2) 3" primer for the phaP coding region containing a
Ndel site, site for cloning purposes, the coding

w0 e@7o8770Or t he expression of a 6xH s-Tag, forPCT/NZ2006/000251
purification purposes, and the enterokinase
recogni ti on sequence DDDDK for separation of the MOG
and phap chineric protein 111
(3' phaP- ( st op) - DDDDK- 6xHi s- Ndel ) : AAAAACATAT

fefel GnfpHth %o o phao‘?‘%p EAIDhpr L AR hfe

ol
P TC (SEQ'I D roduct cont ai ni ng

bmqllhgd@hal)(blaﬂt\’\alﬂ]blrldhéa@'et meneki nase and Ndel sites is
as follows:

wmm@@mﬁmm&m@mmwmmwlar

W T e .

con%@;%ﬁéﬁmwm ECI AP SHRSHEACFhixed population of
GTAT TCCCT TC@AAACCCAGAGCGAGTTCACCAA%TA

Wnoblhsed and

det%@W Wﬁompomm

TGCGGCT ACGGCT GCOACOAAGGCT C-ICCOAC-DAAC—:COAC—ZCC—ICOACC—IS

SRR TR LRl o
at 13d3eorER eptr coeipohentéss a sarbylk.omlelein theokits Aaglitete thg epblayment of
pCRJI. The phaP cqodin n was again anplified from
1heﬁp§§ﬁ¥ﬂm%bﬁ§ﬁﬁﬁﬁgﬁ§ﬁﬁ%e ﬁ63 BHO™1 eot i des phaP- Xba
including an E. coli ribosomal binding site and
Prefpdaatity, Ndie ifor chli@ing@atih tiethgd Bﬁﬂhepnmﬂltiom cavasin all blmd mmex&iary
reafiY 06Ty BY EPRRET: OB RBEPHY fUR A B of gR contaners
corﬁ‘éiﬁiﬁlg Iz Smple! WadNdehgeaRidaddAdrtdihen Mgél’ﬁ? c&RAblc@TAeRetindThe

ragnen were subcloned into pHAS- phaP resul ting
presqncppla@mm 0§HA§E%@PJW§S and pHAS- phaP-1L2,
respectively. The respective fusion protein encoding

In tgg %ﬂ?%;ﬁ?gag%gnﬁﬁp&ﬁigﬂ,%dn%ﬁnﬁm KiSihAddestal kahsl which

reagents are contained in separate containers, and may include small glass containers,

plastic containers or strips of plastic or paper. Such containers may allow the efficient
transfer of reagents from one compartment to another compartment whilst avoiding cross-
contamination of the samples and reagents, and the addition of agents or solutions of each
container from one compartment to another in a quantitative fashion. Such kits may also
include a container which will accept a test sample, a container which contains the
polymers used in the assay and containers which contain wash reagents (such as

phosphate buffered saline, Tris-buffers, and like).

Preferably, a kit of the present invention will also include instructions for using the kit

components to conduct the appropriate processes.
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downstream of the |ac pronoter and upstream of the PHB
bi osynt hesi s operon, to yield pBHR68-phaP-1L2 (Figure

W@ Rooass77pBHRG68- phaP- MOG (Fi gure 4). A schenmat i BCUNE2006/H00251

the plasm ds constructs nediating production of
antigen displaying PHA granules in E. coli in shown in
Figure 5. O ones containingiiphe phaP-1L2 or phaP- MOG
inserts were sequenced and one cl one containing the

. | ect ed. pHAS ET-.14b BHR68
b RS T el BB B R
poBmust pattictnthafbipidasthigef dogipoRe fRheihose @ilyrhétepaltides that do not.
Cells of E. coli XLl Blue were

T 2 ul e surﬂﬁﬁeu ( g ) !

PRRSHE PR AAPRHS [SPIaricauIPH iSRRG domain thaf finds the target
coBbig8- PhaP- MOG  respectively. Transformants were

grown at 37C in LB nedi umand i nduced by adding

i sopropyl - b-D-thi ogal act opyranosi de (IPTG to a final
In oge ehedimentaelaper Priticlearp@prigipg okt lpast epe bigding dewpindound to at

‘ , : ot .
e R iR AR LR B REEt e lbwn
thewst.e harvested by centrifugation for 15 min at 5,000 x
g and 4C. The sedi nent was washed and suspended in 3
. ffer H 7.5 Cells were
in 0% TES bt SRS BAA TG et Rk desplaotigt pSpPSie
frofine mixtite. |Hmsedver, (Dalemativy embdsdineard eltt BBem Bagby/6a @ remove
radient . (88, % and 44 % (v/v) glycerol in phosphate
ot B PF PhadFFL e Sorourp Ko bl T or 25 h ot
100, 000 x g and 100C, granules could be isolated from

7.2 WPrb@udtidyar r@d%m&ﬂniﬂiq»o%e%ﬁiﬂésy(ler ol layer. The PHA
granul es were washed with 10 vol unmes phosphate buffer
(50 H 7,.5) and.centrifuyged at 100,000 x g for 30

Asrﬁ%%?“g%’vh &%’V%W& lpéeéﬁ?tﬁ%‘fﬁ’%l% ag?%qtp REPEPES Pfgmoa%weé@nbmant

polPEptRkS RRNERA ihduBHOBRIANehdRkbREsea M catfulh @8p@lsidtGystems.
Exanple 2 - Preparation of polynmer particles wth
fusi on pol ypeptides conprising the antibody binding ZZ

In aﬁwwdgmeléﬁ%ﬁf@ww rAalES 1 LRPF SR f‘&f%‘l’%lﬁgd%‘?mm@lﬂ%ody

polipBstides tHOFREAS coHFikiAs Protein A from Staphyl ococcus
aureus can be used to bind antibodies to the surface
of the}gggyner particles, creating functionalised

A)par Prvieag 3 prlt campiising ag least qng exprossianegopstyfct comprising:

i mmoseparation and i munodetection applications. The
ZZ- qoyrei b 10fst BRI AiIRRUERRIER cBfes Bk £3R LE1yBEptRIe, the

bi ndi ng domain to be o
fusion polypeptide comprising a polymer particle binding domain and at

least one polypeptide that forms inclusion bodies when expressed in a

cellular expression system; and
(2)  optionally

(a) at least one nucleic acid sequence that codes for a particle forming
protein, the protein comprising a polymer particle binding domain,

or



covalently attached to the particle surface. Plasm ds
used for construction of plasm d nediating fusion

w@e@vesTioparticl e formati on are shown in Fi gurBGT/8Z206/000251
8. The plasm ds pCWE (Peters, V. and Rehm B.H A 2005,
FEMS M crobiol. Lett. 248, 93-100), a pBluesrcri pt SK-
derivative containing the PHA synt hase gene fromC.
necator (Fig. 6), pBHR80 (Q Q, Steinbchel A, Rehm
B.H A 2080, Apeist oM ﬁ!c%?é #id s%h@ﬁc%‘%ﬁ'aﬂ%des%r arcad tiohal
medi ating the formation of dr oxyal kanoate core
(conpri si ng mEiwmadrgplide, %@ﬁlf@nﬁmmpolymlﬁe ewnpi)ng:
(Fig. 7) and pEZZI 8, sourced from GE Heal t hcare

(providing thgyZZ 4 1k ‘EEEI .codi. n .
sequences, ? ?1 2&2{?@ gd}g%s?gﬁﬁ{%o& 4%2’5391%%% c9mp rises
(Loewenadl er et al apQIS)&EI) pdrmlgbirﬁ)ngdmm agerdicledforming
generate a reconbi pant ase. di spl ayi ng the

i munogl obul i n bi nBi°hY" gwéorgﬁ EF‘]‘?OQ the

surface of polyner core The thernostabl e PCR enzyne

Pfic pol ymer aé® vvaa;ﬁmmdaarmer&tmipnﬁmghhleasZZn@lpcﬂN’gpdﬂmaa Or at
| eader peptide fro & %d to i ntroduce
sites at each end {?P PH i Blﬁll’l orwge Oor more couphng reagents

ol i gonucl eot i des U&eadcoﬁmnatnbﬁﬂf’e%fvu%re as follows: (1)
3' primer for ZZ domai n coding region:

GTAATCATAT ACCGAGCTCGAATTCGCGICTAC (SEQ I D NG 6) .
(2) 5 |eader B)ept 3 gyélop_p)artner comprising at least one polypeptide and at

W{é;%drlggg@gﬁﬁgggémﬁgﬁw hd2 &)§E@1£ IQagents

GTACACAT AT GGCGCAAGKGRATHIAGOCHEAGAREAC ( SEQ | DNO 8) .
The nucl eoti de sequences of the PCR product |acking

cacocancac cATRnd R RER AR ol ean LA A e

ACGCCGTITCTA TGAGATOETA CATTTACCTA ACTTAAACGA AGAACAACGA
AACGCCTTCA TCCAAAGITT /—\AAAGATGAC CCAAGCCAAA GCGCTAACCT

TCT ATGAGAT CTTACATTTACCTAACTTAA ACGAAGAACA ACGAAACGCC
B) TTondD@ AR the cell under conditions suitable for expression of the fusion

polypeptide and for formation of polymer particle by the host cell; and
) optionally separating the recombinant polypeptides from the cultivated cells.

The formation of inclusion bodies is a frequent consequence of high expression
recombinant protein production in cellular expression systems, where quantitative
production of the recombinant proteins is strongly impaired by the aggregation of
unfolded or partially-folded full or partial length polypeptides rather than correctly

folded, native protein.

A number of factors are thought to promote the formation of inclusion bodies during

recombinant polypeptide production.
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GITTTAAAAGATGACCCAAGC CAAAGCGCTA ACCTTTTAGC AGAAGCTAAA
AAGCTAAATGATGCTCAGGC GCCGAAAGTA GACGCGAATT CGAGCTCGGT
WRBOTCATAT GATTAC The PCR product includi ng t hePCEN@2106/000251
domain is shown in SEQ I D NO 10. GCGCGCATATGATGACTTTA
CAAATACATA CAGGGGGTAT TAATTTGAAA AAGAAAAACATTTATTCAAT
TCGTAAACTA GGTGTAGGTA TTGCANTGTGI AACTTTAGGTACATTACTTA
TATCTGGTGG CGTAACACCT GCTGCAAATG CTGCGCAACA CGATGAAGCC

VIR MUV A CR IEcr e B

indIAASAS ECAN ACREETZRCSTHE FAGTACANBETAKARAG
CTAAAT GAAAGTAGAC. AACAAATTCAA GAACA
STRRICAIE TG N ATV CCS
Ws%?&ﬁ e Gl RN AT RGN I |
AACCTTTTAG CAGAAGCTAA AAAGCTAAAT GATGCTCAGGCGCCGAAAGT
lnﬂwmﬁmm@ew@ve@@mmmqhwmgmmwmmldw

n}lﬂ%ﬂe gllgﬂﬁggﬁdﬁeh NG hlﬁé @e %ﬁoaAE&lhb&fof tr&?dues

P €5 pectiv
R&stembmanu ppé)&pelmdes ptcvchmscf mrarmcthodmfihEmvemhon hay tonprisg one or

9 (Hoffrrann N., Amara, A A, Br.
m‘%éé)?wﬁﬁ%? B., Hnz, H-J., Rehm B.HA (2002)
Bi ol Chem 277 42926- 42936) a pBBRI MCS derivative

A@bmlaglnlmyg@rﬂ&@hmhaﬁle&nﬂamhm@eiﬁm Qnmlﬁdomaﬁ @td¢ins and proteins

bafigputi dyinbida B ly bt B PRy o3 Pl epression
syﬁ@ﬂn‘s OEé}ﬁfde&‘thfﬂ 15 1%H%h@ﬁn&éa§§{ﬂ 188 cofe¥iratioh bf ﬁm{e}s@ﬁfﬂ

ed§1 phaC was al so subcl oned i nto Xbal / BanH
p@m%@d

aysplesiiadsoPBIRE T ianp ot indusmilet formatiopertduclysinprbaging-
phbB. This resulted in plasm ds pBHR69- ZZ( +) phaC and
solBiRafof Gs ;f@h@;gmme REEA QUBPRYEY PS- ?ﬂ)‘dﬁéﬁ&fbf%ﬁ#ep&es (for

resgect Ive fusion | ypept 1 des ‘at the PHA gr
exgmpleddek, Gnetl e‘rsﬁ@udfpveo hl}alpﬁnouesg(éweegamle@w,s@rpE ClpB etc.)

angéép?dﬁ §1ﬁe 1§?)£na1ia% rsgc)§ ro%sr§ 'th%lr_})e\r/l?f%tanrotrBEt i *%h a‘fwg&Jus%ment of

I asm
pr@ﬁfﬁd;btenﬁ(aﬁ)r@,@ﬁz axlﬂesrsﬁﬁbébmﬂzm Vitpdn gﬁae&ﬂptmdsmgasewﬂhﬁE

haC l us .or mnus the si t|de
COf TR Thprgviding ag) qxidafry c%@@‘f %ﬁig%%lvlﬁéﬁa}s%wgmployed
to BMee6ife {ehBMN body formation in cellular expression systems.

-

e of

For example, vector plasmids are tentatively divided into four classes based on their copy
number (the copy number is defined as the number of plasmid copies per chromosome):
very high-copy-number vectors are present in more than 100 copies per chromosome
(pUC vectors), high-copy-number vectors (15-60 copies; pPBR322), medium-copy-
number vectors (about 10 copies; pACYC177, pACYC184 and pSC101) and low-copy-
number vectors (1-2 copies; mini-F). In some cases the use of medium-copy-number
vectors can reduce the amount of recombinant protein sufficiently to prevent their
aggregation. Alternatively, high-copy-number vectors can be used in combination with a

weak promoter such as the wild-type lac promoter.

If these conditions and factors do not enable significant production of functional protein,

proteins are obtained from inclusion bodies via refolding and can be clearly categorised
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phbB). Transformants were grown in LB nmedium at 300C
to an OD600 of 0.6, and then induced by addi ng

WO s@papyé - b- D-t hi ogal act opyranosi de (1 PTG t oPEr/Nizemb/000251
concentration of 0.1 niM After growh for additiona
5 h, cells were harvested by centrifugation and stored
at -80C. Wen required, antishiotics were used at the

foll ovvi ng concentrations: anpicillin, 75 ng/m and
as ﬁ{ﬁ’ en,l ‘ileeg)lg 9 %maucc ku(l 5 B}ogéaﬁ gaé’i’if\-’l/%@to bﬁ S1's<3lated

froﬁH g ofigivat hdsnaj d:ltassmf piotein ﬁhiﬁeaym pmmom‘s(huch de gsuadfEmet
é anal yZ| ng the PHA content of the respective
leahipdiigh Vigld- cel |'s. The anount of accumul ated PHA

corresponds to the functionality of PHA synthase. The
Tn Aast AA¢ ProbSssiRTehdipiadent Bl&bﬁtﬁ;ln}doamd linpitandonttabany projein

et erm ned by gas chromat a S spe tro
progGtion) loat ewdls BEFPERSBAT OF 8 e R HeofE B HohRERE¥n bodies.
3- hydr oxynet hyl ester by aci d-catal yzed net hanol ysis as

geger; (1P8165t& by\eond@dtithg B litdtatue seReho
‘g%%{bgéﬁlzﬁl\%twl c%r%g)pF%FielLett 24%6 °93-100).. No

e hemnpesvisuski e oA Bamige BeloBdodife hen
expg%sﬁ?cf %ﬁa c<e Sltarc glﬁ ?C‘ss{%ﬁogngrh ngﬁ&% AitdhioR BRbaRerRbRibAsty

ese data suggested that
accbiiblZ ZnRM thy NCIR Fetrtz Bulbviehdasetmisn(hitprivaywackimim. nih.gov/)

whg:l?gr? B&g%@éﬁggﬂ&]ﬁ@ﬂ gﬁ%ﬂ %a{lﬁléﬂw %{hn tﬂ&qlf? N E@umals

forPin &N BABRs fiana fréh theOBISDS Soet Gathimsssasindd sen;ched by

centrifugation for 15. mn at 5,
kessreudﬁem, anitor apiserel nidetify ﬁeﬁaféfg pplypgptslss a?fflgw%‘? ¢ Ligks to
). Cells were passed
ougﬁ%@fg Q&Erlg%ggéfgghrrzesfl nmes at 8000 pgl 0.75 m
of the cell |ysate was | oaded onto a gl ycer, radi %Ja
In ¢i8Sembadirdent dhepalxpeptideyis yelested by priprsEgiREeRd 8%??8 peptide in a

Af t lLtr
I ey e
detehnive whitheB& it Hleyexpresded IpalppeptideferneHnclysiam bodies. wer e
washed with 10 vol unes phosphate buffer (50 mM pH
Ex?ﬁaéglg an %ﬁbq% e P@E}’ cges cEm %% Qanggﬁoﬁgt ad dg FibtPash8 b?‘h‘ﬁ%rmmg

ining granu es was suspended

a Hobt detlafiphat &plesfibiecorstrdotsbmprising b adf@note fubbtBNOS Thdst
Particles displaying a specific, protein functi

colhits BiF (B GABRERCL I G AP BOIC BAY IS dr e kel ofufie

caﬁd?ds?@ 6’1? at, %dfaQénrﬁndt&f‘&ﬁct%aﬂhmt 4:611 1nto which the
app €atl ons Exanpl e 3 - Preparation of y e
copsiruect wilklge m@my@ Agllanwiiggens ormation, the transforme ost cell is

cultured under conditions suitable for expression of the candidate polypeptide from the

expression construct and the host cells examined microscopically to determine the
presence or absence of refractile inclusion bodies. Flow cytometry can also be used to
provide information on inclusion body accumulation at the single—cell level that is not
available from other methods. Wittrup et al (Nature Bio/Technology 6,423 - 426
(1988)) describe the use of single—cell light scatter measurements from flow cytometry as

a probe of refractile body formation in recombinant E. coli.
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I nvestigations carried out for the purposes of the

i nvention have reveal ed that the polyner particles
wez@ressdeg a specific protein antigen can be BPGENZ2M6/000251

detect antigen-specific and quantitative |evels of

anti bodi es fromimuni sed mce using FACS. For this

exanpl e pol ymer particles diigpl ayi ng fusion

pol ypepti des conprising a phaP phasin, and Muse

In é]rcl:% %ﬁg S 1%61?[%’%?15%% %1%?@1%? S%g%ggs%%ﬂ\%g %E %@%ﬁcﬁ%& E. coli,

as mmed\wrwllhﬂmjmmemhmmq%meBuﬁTe)chmlegy 9,443 | é418 (I@Ad)], can

ri ght fl anks W|th|nd cat ed 0 econbi nan .
be el atHeB e R Bat PRV BT e B A SRS OSSP oh P CpRjeins
for(Whitk Bxpridsion rEQINE aetivAitabAD IDREHBinafMEmR SIS W st to compare

tubercul osis. Control mce were i nmuni zed as above,
these projginhacsoidingdp sbieampepifian (e Parpmetetic ot chioee aymsige, tumn

B e SR s R o

nuopheindfi siniecl acié residube MTherelasive gatlea of Tire fantingesidudsr om 4

e R e R g sor T Sopferciatts oy REGE TGy of

poSiadély eh@Bégdeyely ERarbed a%m@@bM@}Eﬁve&&bﬁmptb%nemrsaﬁﬁgm vith
. the phaP fusion polypeptide, 50m of the diluted

incippiersleady fsmat@adé&omﬁo @awe}qteré€VaFa96m9\?é verighlg}depengdgpf on
thd Jb‘flﬂ%'ﬁgg of Qarcﬁjog tHE Y R Bimih O T LR REERUUNE is éé\qi)lll(ﬁvs
were then was hree tines wth FACS-buffer, and
50m of a 5000 dilution of biotinylated goat
C\artlo Aol e 6gd +Sot heP a6 %[(&Je@m@ ody/m] t@(ﬂ’)?} was then
added and i ncubated for 15 m nutes. After another 3
PSR R K, SR o B BEN AE piinb s 0P MpaOlic. il dpoline,
selﬁlm, arging, ﬂwsn@s asmﬁ@racxdmld@wtantci ani@sreach@bq respestiealy,@dd nas the
uffer, i,n_tubes es wer hen
to"?lgfh“n%*ﬁ? 8l %gesﬁﬂégo‘?’]t“ge S%qf%lan"reeél} ess' ana R tﬁs(?‘ﬁg 171
[KG&Jhbﬁ;HﬂsM &ailt BME@ G(aﬁclfngias £008p: 49Imdw&3nmd®cahmvdi§timgﬁish
ereas, anti gen-speci fi anti Qodi es_ fram )
sof Pieiug TonbestBbln an?sogfm&ewaﬁ Plfe@}cz%i 80p Fég@% theifference
% ehaid o9l ie Be?a‘ﬁlvé’ R8Pk dBntrdrl & €V di@erBiceM&LYr than zero,

little bin'dlng antisera from OVA i mmuni sed mi ce.
prefiiass the puoteis tabe insplnbliecBirther parobabidity ehselubdity was calculated

%{g& anti bodi es can be detected over a

fr roeggranggg%4&§D1 utions (>3 orders of magnitude).
Further assays of antisera specificity are shown in

P EQ4AMH ¢ 04276Tﬁ¥s@VB e SWBPACIHhEW"E Hatschdreec . yrrak, BMC
gﬁﬁclsci(ﬁ)% 6awl 55FCS technology is a fast, accurate and

Using the percentage probabilities to classify proteins as soluble or insoluble,
discriminant analysis successfully classifies proteins as being soluble or insoluble with an

overall accuracy of 88% [Nature Bio/Technology 9, 443 - 448 (1991)].

For the PEEMP1 domain dataset, the CV-CV' values, probabilities for soluble expression
in percentage, relative number of turn forming residues, charge per residue and length of

protein sequence were compared. Additionally mean solubility propensities along with
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quantitative nethod for detecting antigen-specific

anti bodi es. Conventional ELISA technol ogies are often
wais@d/osne t hi s application, but such nethods aPET/N&2®6/000251

time consum ng, are |less sensitive and does not have

the sane dynam c range of detection. Exanple 4 -

Det erm ni ng anti gen-speci fildifty of antisera from

i mmuni sed m ce using Enzyne-linked |Immunosorbent

: ery

R B o R B M L oo BBl fo
theamﬂqtl@nnswpiéusk fndex Isg@uaiat MMMQ@LMHI zed the

PhaP- MOG fusion protein. The specificity of the

Thg gé ﬁ'1% rﬁm ggelpf'ge E}%g tcglgali' 5 L\{aﬁggﬁﬂe‘? Crolo é%%t%%ts tl\é?rgssed in
celdldatee(@reemem By sipmbs, &ir eétﬁlﬁ?pl(aﬁﬂff DV/IELAY viiug blntiﬁég! WTLV4I virus
rotein

andigefi T Vit Sesh b Eeliod feunin yhe 4. Shh gepassas
indMhs@sikRMdidaYanaetorn kg -Bahd 'cﬁ‘ltd?ggol{dl%s mdtl‘{@'s{u)h é‘x@ﬁmﬂes fhelude

at anbient tenperature. Plates were then wash
huppapard pereipe gransh hermonsg the fopt ndgnogh @mwmehcamd protein,

o S P Aty oy
an@hepatitis chegerahusm e n2:timd qﬂt}aﬁ insentionés apptingtde ® dnymes
SA .buffer con at ed, anti - nouse. | gG .
bl s S p g e e SRR gy 78 "BrF iR B plosens
acciinfhl 410 th the hOst L ESAMSBRDIvREcRsiddBedicd.or |1 h, and wells
then wash 3 tines with ELI SA buffer. Armlex

T A L YT T—
of &@&!paﬂﬁbh applebati Gy bﬁb@&tlé% tB0r §PeBcRY andARES %0 be

wer et hen wash 3 tines and
repgodycibly grodueady gsmallensizs of aahdtagmels 23 gemparedto Bhae

' d
RS P e e PRALPRERE of B BRRE Sl it wreg o
seraraBen bingramimyer of tpdeatemparaos inoBling Radiohathgreabntidngss in
Lne, rcul e CA A) . MOG: | ni sed, RQut not
reckf iRl e o Sl RN SR g Seples
I gG anti bodi es that recogni sed the reconbi nant
Thé/fGuciog eedraringnodf the eytoghdrs of (WA iinpaitiths famaiiGeof the

._.pr,oduced A- speci fic | as mcrotitre Il's coat d
mf%d?lﬂaleﬂ}zéuppﬁb‘i s GisE a4 heceRE oSk s taptIEn oba
singlésdhbﬁ‘l AEb&BL (@913@) fepinfdisthd ?tgsn{(ﬁéﬂﬁé ?on%@lon &480mLisn bod1es

Use of pol particles detect antigen-specific
Acggiglinglye mest SaFyg e&mp@a@ inghe ciaplasne finwahodfes) arg mstly inactive.

Pro?l\:l&ﬂg %@F\ﬁsgjs h6n b&yﬁé}ftlh%oﬂﬂa’ fo Igoq}\/rﬁgj p%gtlctlpﬁ{rpnsmg allows the

expr
productlon of soluble, active forms, in both reducing and oxidising cellular environments.

It is also conceivable to engineer functional VHH intrabodies, which can be fused to the

particle forming protein.

Intracellular binding of intrabodies to a LacZ (beta-galactosidase) dimer mediated the
formation of the active tetrameric LacZ which activity can be easily detected. This was

used as a screening tool for functional intrabodies after random mutagenesis (Martineau
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specific protein antigens as fusion pol ypeptides on

the surface of the polyner particles can be used to
waledgos77o®nocl onal anti bodi es specific for PCT/NZ2006/000251

conformati onal epitopes. Polyner particles (5x1 06)

expressing the MOG phaP or |L-2-phaP fusion

pol ypeptides produced accordigng to Exanple 1 were

i ncubated with anti-MOG (cl one 8-18C5) unl abel ed or

- | E | abel s (clon - for 15 m nutes
et él_théﬁgi Termnat @ﬁﬁ@@”@ﬁﬁrfg@?@g%@f f‘gﬁ?gﬂéust% A AEEFiREE 3
stﬁaiegr‘é§ can 8 én'vfsh%e?l lbd&&%:@. L85 fiMctibnaa Mttabblies &/RicR0Sn ultimately be
8-18C5) were then either 1ncubated with APC | abel ed
fugedit thematicly fyanine piptein epringraipelmesat afthe respepsize inj@bed to
4 ;aut es, and then washed 3 tines. The particles
th ﬁarﬂ%l@. . e :
I'ncubated with the biotinylated anti-nouse |gG were
further incubated with streptavidin- PE for 15 m nutes
Fusiod polypeptives bedpidsing amino agidisequsheayer apade nwhles ofimtigbodies

8 o B B0 B Bt b o B By AR e

présest igvenpiohy pept i des on the surface of polyner
particles incubated with (i) particles incubated with

direct].y | abel.ed anti-|L-2- coerythrin, (ii .
DisisediodEeatPR o6 B BRe Wi e oNBRE RegHgH hfeibiposed. bind o
th@pdrticlIBuSRe] 819 atso ok 8Pl AY inftoBudR b EQRICKIWIEN diffefent Mbdifications
i Tgartl cles incubated with anti-MXG + directly | abel ed
m

rikg callp Qaee thges fsipp pplypentidenvih therdifferentael ertidsg ohns
fr%g‘r@ﬁsgﬁgegﬂ 1408 E@eﬁeegﬁl\%lssiéﬁ a%lﬂglegﬁ%ﬁn}e? Efugilcfeg hRR BeER Formed, it is

S i ncubate or anti-MXG
ponsibls in théssipawtet toalsy theadifferentefysivn pelypentideslo. malhifimetigrtalise the

I e M o

sepditionl df-functioasiped polvekypartiéles.r esul t s show t hat,
wher eas anti gen-specific anti bodi es each bound to

T RSB S A FRRHRSER, S R g Rl

incli¥i®®bsdiéson of ZZ- domai n- PhaC f usi on pol ypepti des.
Ant i body bi ndi ng donai ns such as Protein A from

St.aphyl ococcus aureus can be used to bind antibodjes
Thednyey r%bﬁwée@d&ﬁa&q&er%%wyt%e FGCﬁag)maet RAlypephidesas gdusion

po@%ﬁ@ﬁﬁde‘%ﬁﬁlﬂi&ﬁ% BRJolyph& atidrtit fRfs BRhdt A8ty brandREIPAYow

I mmosepar ati on and i nmunodet ecti on appl’i cati ons.

the formatien efeeenphtinand aelyberitids irhsolubiey abiie formp athjgheqani des
e ) . . Hicay
suf QIR 8 b0 G B o PHRE BB BIPTICPCS e 6

subj ected to SDS-PAGE anal ysis as previously described
ExpRestieg the rebombzinaht Bolypkptidles iReharlubRO06. actipgpform Enbstandially

re&/llcgsr t%te) Icgslzt ‘of Zezo:orjfl 17n£f1t8psrb1?ein expression. Furthermore, the methods of the
invention allow the production of many proteins which to date have not be able to be

readily expressed recombinantly, due to their tendency to form inclusion bodies.

In one embodiment at least one nucleic acid sequence encoding a folding chaperone or
chaperonin is present in the cell and assist the folding of the recombinant polypeptides
into their native, functional state. A number of different families of folding chaperones

are known in the art, each acting to assist protein folding in a different manner. Folding
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ZZ-PhaC plus the N term nal signal peptide has a

theoretical nolecular weight of 83,98 1 and a protein
wowvaoh/oarro@ppar ent nol ecul ar wei ght of 84 kDa chUi/NZ®6/000251

detected as predom nant protein. Wthout the signal

pepti de the fusion protein has a theoretical nolecular

wei ght of 79,338 and a protigion with an apparent

nol ecul ar wei ght of 80 kDa appeared as predoni nant

[ n confAi

ch; ye?%n:esﬁaagﬁ? f'ﬁlg eré ntﬁ ﬁxfesénggﬁlgn@%ﬁ?%{pﬁl&m@ gp?%tdg %890 and
Hdpd00) kapen as '&md}rlEL/fGraES SOmpllek d):hﬂ( ,eftpGane mﬂB/faamj/ in E. coli,

reiRE T S0 b OEg It%éwsﬁ%%%r%wﬁﬁ of SaPgesdhe ey also

be%@&h@@sﬁéﬂt&oﬁbﬂﬁnﬂ%&y@)&bﬁd@ Fdia 1rpﬁ91§ redentiRenased
over pr oducti on of haC at t granul e surface.

the ZZ- dorraln at the PHA
In sa? ﬁmle%mgwh%@éﬂ% a% euengs the eecombingntaiolypsptideraay be

dll@@t‘i}t ﬁﬁé@oﬁﬁ&f&ﬂg zfus@@ 'EJ 1h€ lp%%c@buﬁhn%@élhalﬂ B-BH DSeptide linker

pl asm ds pCWE

or gEEreYef azcz(swgqolhag’th tcpﬁmmje Zﬂgpf)ndptlh‘ta”@dmg oftlzenfivbien polyaeptides,
pr%@%bﬁ%%ORtak&sfd T8 2. RSB s 0, 88 . 5386, B 68 00, 05

orEdeﬁSAOO‘ﬂﬁliﬂOSichMﬁrie@lgmtlter pl ates were coated with 100
m of a PHA granul es suspensi on and i ncubated

in B b img e hmecli ol ediet R i e Heilmpgeoeition

seQEhtdRpaStOBRw AndHuc B, actdSAhudiRE ehddd o\ }iaﬂldl’@fok‘ﬁﬁr@rlﬁbtem and
anti-1gG anti body conjugated_to Horse Radi sh

thepicdsis arid eequpige)cneodiagive rerombipant Rebyyeptidg. 1 & Profeasp cleavage
r

site E?%Sr ﬁé’{g Iréscgm‘;{’!ﬁfgﬁt sl gﬁ%fl‘;c‘)\gft% er@eldﬂg 1§B@§ted"b§ ﬂolfaﬁﬁ’é PRBhRifying

thepghmenpastides, then nents@ingtth@par(iﬂﬁmmth\b bmttasmagms thecs,

reclro%)él\%/\%% H(?I‘Xg é)gid% ?romatg Ba\{\l%c a@mta% eé)rote s% r(r;g] Sv%%e r%‘i\(fgﬁélgb

sequehbss camprisd améntauhahsreaé@gﬁmm 8&fiendtt (BXDDEHSthethbad  a
wavel engt h of nm u mcrotiter plat er.

recRERition SPqUEngs; @63 B alsléé‘@%f %amgawgﬂ af n‘f%@‘ﬁ@@%
fromE. coli harboring any plasm d encodi ng a ZZ- PHA

In S} &ERBSEmEMThOPOIPRRIRitide mdéswg@ﬁsgpﬁdm@wemen{ &RE s an intein.
2-fold increase 1 n absor |on at a wavel ength of 490

Inigips fFreislicolpiag bestperteineadapied Toxyse HPWAOI@P%@H REQteinpExpFsEon
anér ?hﬂﬁgéﬁ%n RéHenfeS C ﬁlté’lﬂ de @&?b@lfne&gﬁd 3 PPEdhaRER Lk B4R addition

d not 1npact on I1gG bi ng capaclty. However,
of thiels p Aoburiréhsnsivg Ligaf Pﬂi@tﬁs mn tieHeurdHim the IrRsiseintain flaiglase and

re%lgjc—ﬂfnétfhltt%a}}] oolé’ nebnc%gn‘?m%%%h}lctﬂex Dk?llb Tgerpeg ¥ %O?fdotzy I\guc "SI AEids Res.

30, 383-384].

Once formed, the polymer particles can be separated from the host cell by disrupting the
cell and recovering the particles, preferably by physical disruption of the cell followed by
separation using a cell sorter, centrifugation, filtration or affinity chromatography. Such
separation protocols have the advantage of quickly and easily separating the polymer
particles, and thus the recombinant polypeptides, from the protein content of the

cytoplasm.
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Exanple 8 - Conparison of ZZ-PHA particles with

comercially available Protein A particles. PHA
w@arwiogizes di spl aying the 1gG bi ndi ng domai n ZECT/N@&m06/000251

protein A derived from pET14b-ZZ(-) phaC of Exanple 2

were used for 1gG purification fromhuman serum For

conpar ati ve anal ysis protei2d A- Sepharose beads wth

i mobi |i sed, reconbinant protein A were also used to

rj.f I i fii W) o regh
porfilot o gL e A R AT Py AR o)
of hSbaN®, to USAurfaGBa PG nidy pwifcabén sideredsqpiiensiorssriaces
showed that the i mmunogl obulins (a protein
alsq fop pEeNg PRIPPES vy chains with an apparent mol ecul ar
wei ght of 50 kDa and a protein representing the |ight
On&HRIpBEWMdr PadidleapabeAtisoimbd che econsinghpolyberisles cddee
were purified from hunma sergm usi n tegf Z7- P}-@BI tive
cleayied Aipnuthe gplypea ptgies pdl isolatgd ing srosEntialpugs splyklespd ac
y i e BALkeSs redififed to isolate
fO@m%‘ﬁggﬁ%S%T%%‘%%%ggﬁ%‘%gm& _Pl—bggjér a%utlglzss gt pH 2.7 and
solstlewstacsivh priteidefjore éncdfsigniddiep. conparabl e to the
commercially avail abl e protein A Sepharose beads
(Fi crgen]ilg. PHA granul es fornmed by wild type PHA
synt 28870 d not show el ution of protei ns, suggesting
that unspecific binding of serumproteins does not '
Oné atpect «fitles invertiongeatouto dispantingandaspening peptifes zud peptide

.. damai ns nedi at es | . fdcation (Figure 11) Control
librapigs ‘Eﬂ'%ﬁﬁ\“& & H?lggln{ﬁ%ﬁgﬁ%'y wi | dt ype PHA synt hase
showed only | ow I evel s of unspecific binding which

Thavekgy bsptpetiaswf displag epebdenken doveniptethge gemralgategeotiesn

of polyner parti.cles havi ng f.usio N :
cenepifigiohdhegGe L RERTP U o U3 RO AR of 1) protins

iR fAERaRS; t106@Ofr fSnchtsy 86t dndokbyeptdesi nt 0 whi ch

Or}%@e Ighg%ﬁgenémgﬁngl i fi éc@]}ro% geg?)rrn' c DNA of R

.eutropha was ligated without a star. .adon... .The
Displas) Exotas %E,ti?gﬁ%ga%?e%% ?aé‘diﬁé\??‘fj‘i"ﬁaea@&%‘é%‘al?‘é"r 5 108
catﬁ?@c kBt&@ orlfPadnitlsl NG EbfthaPinifotA& pritbiad\noéieieibalds §DBIA and

I'n Stensen HP,” Sperling-Petersen HU, Mortensen KK

RN tasbohydxasesplipids or splehemical aompaunds;greands) or jaereanic)

inclptfy GOIREIR; ek P Eonisit Bt i A BN JTURr eSS Tiftorst.
ThAGRAGERLyIEEATEGSEd taiddntly CTAAGE MG cTalgemaiatmreactions,
to %g%@%rl I t%eak%nolget\tvge% psfct.)t%f%lt &)lelagjrllsnang THEOEE toaerxﬁlo‘f‘ceﬁrote%-bgtein

interactions, especially interactions with multifunctional proteins, antibodies, receptors

8.

and proteins in signalling cascades. Display of random peptides can be used in similar

ways, particularly to identify novel peptides that bind to target molecules of interest.

Display of antibody or antibody fragments (particularly variable region fragments such as

Fab and scFv) can be used to identify antibodies that bind to an epitope of interest.

Processes of screening target molecules against polypeptides are well known in the art
(Campbell and Choy 2002; Golebiowski A et al., 2003; Jager et al., 2003; Pini A et al,,
2002).
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13 and SEQ ID NO 14, respectively. PCR reaction (100
m): dNTPs: 200 nMpriners: 0.5 mM each tenplate: 10

WO QoopaIrBh- NusA- SA Mgd 2: 2 nM Pfu DNA pol ynmer BEENZ2006/000251
(Stratagene): 2.5 UReaction buffer (Stratagene): IXx
Reaction condition: 1. Denaturation: 3 mn 94C 2.
Denaturation: 20 s 94C 3. Rinealing: 20 s nelting
tenperature 500C 4. Elongation: 60 s at 72C 30 cycl es

In & eﬁ{bgﬁin?eh{ltheﬁhghm&iﬂ%rﬁfbh _bmpfiscdichBta@M the particles with a

ondi Exanpl e 5. Such

cultivation c tions as for

constfinaptia\Hbtiry obtargst mekecbics tlﬁrerfev@bb{dlqggombjéat@ﬁal pibesre phigreet
T

, o anti and nuc

- or &tibedgfriredntd, beolghnit bninstgaeptchumithincanypoandsc in ae embodiment

permts captured supstrates to be useful as ligands in
the gombpgiosiat IyamyHs Q’tspgﬁ%drlpﬁé?lﬁ’iﬂ’laﬁ@y'ml\m i sol ati on and
the capture of primary and secondary antibodies. |11

In {76 EbibEiRHAbIS Db Phh ey afiplee ditPlayingh @€bdptok polypdptide (such as a
reconbi nant proteins as fusion polypeptides on PHA

recpript prefeds 2 SEUSE AL BiteRePOF CoBRIEH BT HEREMEH diesrafbcande used to
scr%éeﬁsrgg%ir&%r}é@ ﬁﬂltaﬁ%s)(eglﬁégllﬁhélf{’qéﬁéﬂﬁéal BApdpkiak 8SmMBStorial libraries) and

nstrated I n usi ng fusion pol ypeptides
identifyrindingopteaaquioaPwith asididatealighnNgOBaiare pgordsts, hiagenies or

le, 5 denonst.rated that the |IL-2-phaP fusion
Sm%%%g%%@??ﬁ%9§§EW%n%‘gguced as conformational |y correct
epitopes. The ability to produce conformationally
Partiokes éisplayiag ambixedpdputroioy péfibiadespfideswiad elso ke uemhaied with a

vehicle for r [ t t. tion. . .
g st D eau ST BB A IR p&lideyhat inigroeg vith
theft41280 thiiec O PréveFabRaKE intdr@SioaMldefined by the library peptide binding to

the target molecule.

In one embodiment the target molecule is a receptor ligand, a protein or protein fragment,
antibody or antibody fragment, carbohydrate, lipid, nucleic acid (DNA or RNA) or an

organic or inorganic chemical compound.

In one embodiment the receptor polypeptide is selected from G-protein-coupled
receptors, acetylcholine receptors, thrombopoietin receptors, nuclear receptors,
chemokine receptors, steroid hormone receptors, epidermal growth factor receptors, toll
receptors, toll-like receptors, mannose receptors, 7TM receptors, neuropeptide receptors,
NMDA receptors, T cell receptors, hormone receptors, IgG Fe receptors and cytokinine

receptors.

In one embodiment the receptor polypeptide may be a subtype of a receptor, comprising
subtypes A1, A2a, A2b or A3 of the Adenosine receptor; subtypes alpha2A, alpha2B,
alpha2C, betal, beta2 or beta3 of the adrenergic receptor; subtype CRLR/RAMP3 of the
Adrenomedullin receptor; subtypes AT1 or AT2 of the Angiotensin receptor; subtype
APJ of the Apelin receptor; subtypes BRS-3, BB1 or BB2 of the Bombesin receptor; Bl
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t he phaP pol ypepti de using the engi neered protein

di gesti on sequences | ocated between the reconbi nant
w@odoypapoé de and t he phaP pol ypepti de of the fRGT/NA2006/000251

pol ypepti de, as shown in the schematic drawi ngs in

Figure 5. In this exanple, cleavage of the reconbi nant

pol ypeptide at the sequencel2DDDDK shows this site is

recogni sed by enterokinase and is avail abl e. Pol yrer

or mr&f itied B2a{IaXhQBepRIPEBESI (B2 bihe Ida ]gjget (Erec%r:@?lh Subtype

pepti des were produced accordin
iNBHof the Exdipteeeptorapbiypes COR1, CARAbATER3 VECRY, CCRS,

cd??e.%ic;@ae%s??d@@%;g@@fofgﬁc@%@z@m&%@@m@@ e
Pt e O L g o
Rt %%%%é%fghgﬁ@ agtia P Peptidy 1sRPIaB &1l ABSKE of tf@@h@h@w@l@mn
recdptoR /b, Worﬂﬂmh@%@mng ?crc%btﬁ} %ﬁbt?ﬁgc Ef%qg(evﬁl&ﬁanmd

anti-MXG (cl one 8- wer €
reoSPf@falsﬁ?‘D’H‘tseEjT A et ETheod Q@ Ergl@hfsbm reLBptoy; lsullntgam GABAR éitthe

Gﬁﬁ?f? b Bes AR L PR SR eaR o e bR of
thedalprelic teesptw—; mGluRé of Vkﬂiﬁetdlrﬁtetrb@ﬁ)rmﬁty@eﬂgy,m rfﬁ PB4 of
13 ow t he
the e o s AR G AR 47 op BF oD Hes IO AR
CyWLT hoﬁ O antof e ubiBiSne 1%§ep?01n ﬁﬂ@ﬁe‘@)@@ Bt he lLysoyﬂg%phohpld |

of fluorescence detected shows there was

rec@@% SbtypasdViG i -2ap MGH? ef tha MEId ascepiondVifg, MEdand MIGS of the
t f t L-
MRS G OR91 SRRV AP AR SRS i e
Meé%_s@éigq reseptor; éiﬁlﬁﬁoif |tllrﬁd‘det11ﬁmrecﬂ3tblr suh(types MhE w3 W4 and M5
of B PR TR BEGHE, S affincs of b olaihmicniE P Er B LM of

thedVetirarsedid Uaedpebri qubtype Wmm@)&feﬁﬂoﬁéﬁﬁe pﬁfrtes‘e?tolf IbTSl of
1), a smal

thfI]rﬂcu ation with_enterokinase
O Bt e GE e Wb s B hAB R pfdbonbsioeptior
recéptor? KApsa HRBOOB! o?@fé%éi)t(ﬁﬂ' Bty § opal UZ&I éﬁ'@ Oﬁ F{ sz‘tﬁe Orexin

hours 1 ncubation with enter |nase
recepiee EKRY 28d SKR2Avf thePokineticif rachptop oliytypy GBBI @ bthe Prolactin

[ t 2 omth
Rel, A8, BB ok R T2 DPARRBRY o4 B B oo b B vz,
szmbm j 1otn°sthe:amrmeglcteeqneld SHTOM, SHE2 A0S TES, SEIAdeC! es
wi t.h bovi ne ent er oki nase.
SHEGR LS g ST o8 M o s oRE R Gor G oGaneEb sahandepts of
the Seg@biafia Fdce oA Ehtip EKRHRS Sif 92 1981 réc@ﬁfne fCﬁfIﬁ 4R the Urotensin
ressed and then cleaved off and very easily

1L r??ﬁlg‘iO?F:uSBHtYP“rsoW@ﬁé YoAGHerd PAEL o€ thesaspintssituRsiptide xeeeptor and
V1418 and V2 of the Vasopressin receptor.

In one embodiment the method of the invention further comprises contacting the polymer

particle or the mixed population of polymer particles with at least one target molecule.

In one embodiment the target molecule is immobilised, preferably on a plate such as an
ELISA plate or microarray, on a bead such as a polystyrene bead, in immunotubes or in a

suitable chromatography matrix such as an affinity matrix, for example.
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proteins with high biological activity.|V SCREEN NG
Exanple 11 - Preparation of reconbi nant PHA particles
w@onvas1ideg t he al pha subunit of human Acetyl chOT/NE2006/000251
Receptor. The plasm d pBADH sB (I nvitrogen) is used as
a vector backbone, into which the phaP gene anplified
fromgenomc DNA of R eutri®sha is |igated. The
sol ubl e donmai n of human acetyl choline-receptor as set
InfoRE Hﬁbbd’img‘éQh Pefﬂg lli)par§ isRRGBASH bh Htp'laQ@tOO;lloma partlcle
conf or mati ona ependent epltopes on al
diﬂ)layilm:zed;dmnlqnerdmwmbmmpe}nttde tdntimtargms bird thotget. chol i ne
receptor al pha subunit expressed in Escherichia coli:
|
O Bhihird Pl s B bl B Tl ORGPy of gierent
tafdet m8lecydgs. in bﬁﬁtﬂe]ﬁlﬁﬁﬂl):lrla!sﬂﬁ}utmhmmdwuh apgrtiXhlat polppeptitie

RN S AIRLE el {5, STAGA TS, 8 Phaii o o

on@%lfﬂfé&ﬁff@éﬁt&ﬁ@bﬁﬁol@@lﬂésn\gltﬁélﬁﬁkeﬁ%ﬁ@lﬁtl&% drgRamickan
be used to screen for nol ecul es that bind the sol uble

prepsyied ascoringdera methaskof itheisyenieny refsmbbr wheriaks rartiqular target

' t
o SHE AL PR 0 L 0 RO on ot
pammu)artmmcdgmlerwtﬂheppﬂyammdd pBADHI sB (I nvitr ogen) is
used as a vector backbone, into whi ch the phaP gene

I h S |
iRk bfhond T A Mk s TR Bl AR gt
arasohet uﬁmgtah:ell o QTibitNirothdto graphy lcemisifigation oit ﬂilleratlon
Sol ubl e Extracellular Domain of Human Thronbopoietin

In Eﬁgl xglh %Spg?t tﬁ,?me%'va &% 81§el%y%n 1 ﬂ%@?rr %fﬂ?ﬁrpsesé\f?%légng Xc least one

poBifer pditikld that il taebet AoRctilb EropNABseCR B dok. "Uhdpsied
at the C-term nus of PhaP. The 5" (GGCTACTCGA
1%% pypTET AT ORpleIe At Al tagggtimglecule.

(CAGCTTCGAA TTAAGITGGG TCCGACCACG ACGCTCCAGGEG) priners

In @fle EBodREntSRIHRINGE of IR idRintibPFl el ddnREE:d @t&@miﬁéth’é%%ino
SEQ ID NO, 19, respectively.Figure 15 shows th

aqde@amem%@f a/ gt poypamtido.ofpl leasbans)iselated potyimer @grtlhhmr ng
de&:&‘xﬁx u&?c!e)ﬁ? gatﬂLﬁFe% seaﬁe §%9%odg}gstﬁ% ﬁnlgﬁ)n p%ﬁypeptlde.

at bin a su uni
Suftﬁssmt)rrpmdsemay] b&Rewd[id emnch\fhEde)‘WEperEBIhhﬂ pAdifielly bind the
Stabi,lity.of the betv\fsenthes rface,

targFto?Eef ﬁ‘gmgﬁaldtcﬁ élu%lsllc)? sequence o ik sion polypeptide which comprises

a library peptide that binds a target molecule may be determined by techniques known in

the art.

Another aspect of the invention provides a nucleic acid sequence encoding a fusion

polypeptide of the invention.

Another aspect of the invention provides an expression construct comprising a nucleic

acid sequence of the invention.

Another aspect of the invention provides a cell transformed with an expression construct

of the invention.
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core of the polyner particles Investigations carried
out for the purposes of the invention have reveal ed
WO b@w/0811e6 pol ymer synt hase cannot be det ached PCDNEZ2(06/000251
core of the biodegradabl e polyner particle either by
treatment with denaturing reagents, such as for
exanpl e sodi um dodecyl sul ptpate (SDS), urea, guanidi um
hydrochl oride or dithiothreitol, nor by the use of
ASh hd 3 : L Sad<S, d-ndi j f the presence
e R ion PR B SR Tl e R 10 Sore
ang adusiorepqiphoptide agsedisted Wweth henyatilyrgercorewhereih thdiisipa lpylyBeptide
se. . el evated stabjlity of the bon nabl es
oo i BB 2 et e Buvirdtig % gebred sbove
i ncorporated into the polynmer particles to their
Artoglreg espesi dfehe ientNntpesvides uscefl ca@pesihg pdlyiBeparticles of the
. sur.f ace-bound pol yner synthase (N-termnus to the
ln%@@Pﬁning of the conserved al/b-hydrol ase domain) is
extrenely variable and may be replaced by functiona
Arptlek @ipest ofSheigy@Rida idyi®R diciReE icBBpABLY SIS -of ik ihidrSion.
manner, polyner synthase activity and synthesis of
Au&ﬁ%%ner p rticles, are [;%ained (Rehm B.H A et al,
st AbTFt ithsgRy@tionproyideg @ kit oggyprising giyleass gne particle 9bshe
inVABtien SRINBSAIERETor §élih e tlddtihomnd @?I lon1s
obt ai ned whi ch exhibits elevated stability. Protein
anal ysi s hta surprisingly showed that with a
V%°P%¥Wﬁ%1P tﬁ% gveptiamuilicnsysy benillgeatcdin npmrdingng weys by reference
toﬂ%ﬂ&@ﬁﬁﬁg@&m&ﬁngartiC|e surface is strongly enhanced
conpared to the non-fused pol ymer synthase, which is
al nost only detectabl e by inmunol ogi cal anal ysis.
ES 14 - Protein A stability.ZZ-PHA granul es of
Exanple 2 were subjected to repeated purification

I CYCPARTI¢S PR ¢Pgogonsi stent purification
performance and strong stability. Tenperature

stability was tested by subjecting ZZ-PHA granules to
Expmplechs Preparatigeefpalymer pandicles avithofusion giolypeptides @@prising -

MOG $2 6aRaGItdes USi Ng ELI SA. Granul es were heated for
15 mn aP g?ﬁ#&%@nt tenperatures and 100 nm of

suspensi on added to microtiter plate. The plate was
Congituction ef masgries.at 40C. The pl ate was then washed three
times in PBS, human serum di ssolved in PBS was added

t ' .k .at . .
PSRRI B ek AR Bl hedaittho Bh PSR Ride oovicten
forpBSomard shown inlKiGreiRPand4é added and i ncubated for 30

mnutes at roomtenperature. The wells were then
pU}@ﬁ’?zr&gﬁ%ﬁgd %)' &% I\ﬂZtagd %Gi %?—IAdSe&%l) S r%g (paEc‘T-q$§ 8ér&v%te1ge
(Yuan et al., 2001, Arch Biochem Biophys. 2001 Oct 1;394(1):87-98.) and pBHR68:
Amp (Spiekermann et al. 1999, Arch Microbiol. 1999 Jan;171(2):73-80) were used to
generate PHA particles having fusion polypeptides comprising the phaP phasin, and
MOG or IL-2.

The DNA fragments encoding either the full length mature IL2 protein (amino acids 60-
169, accession no. AAN38301) or the extracellular part of the MOG protein (amino acids
1-117, accession no. Q61885) from mouse were synthesized by GenScript Corp. (USA).



10

15

20

25

Figure 15 shows that at 60C, binding capacity was

dropping to 60% bi ndi ng capacity suggesting that the
wQ@2oodos®Edh was partially unfol di ng. Exanpl e 15PET/NZ2006/000251

b- Gal act osi dase Enzyne | mmobilisation |Investigations

carried out for the purposes of the invention have

reveal ed that expressing en2fnes as fusion

pol ypepti des on the surface of the pol ynmer particles

T&%d&?uééﬁ@dza!; S’ptﬁﬁl%gﬂ fok @)@préég%n%‘ Hﬁz ua{cg ldgﬂqgfjthe IL2 and

eriods of tine und er a range soraecon
MP& engpding Oaf b fragmeipars ymmmw ouskahd Dresgacalent Eych

DTt PP A NAP R B shdEr L HE N Sid S 51mese

Dmamgma@we(mmgmeaamo Shs(fiﬁﬁﬂ-sﬂ%f pyashametlyf1ast Snghe¥iehe
nstructe ows (restrictiqon recognition sites
G IEP [ (SAdy oA B P ST Pb s MRS Padplon, espeodvely.

encodi ng the linker region, was generated by

Theybding irepddd Sp/aAP ] b Wis Bl %9?@%0@@%%501%& DNA of
- P- TATGGCTCTG CACTAGI CAC TGC-CA-3' (S 20)

Ralstoria eipsnbe (reeqndlygenamedo fM@V@CﬂQ}DA@ng@m@eﬂnostable
POAGfzHme PA AilgbhiRo ftlaégéf_lﬁggﬁb#mggﬂq tlg&\?\iaé{rgguc ipg an

into'the"Ndel site o
Xbabsitersd éret5’ ehé ahboZVgd rsée includireran enicetckkmdse siteegtplc3’i end.
PHA synt hase gene. The | acZ gene codi ng regi on was

of E. coli S17-1
Thédh %61“0 ?g%}r%u cﬁgﬁ ['{h%erpscquvgﬂ@aagf"%r 5' -GG ACTAGTA T
GACCAT(_?ATT ACGGATTCACTGG 3' (SEQ ID NO 22) and
(3" - papimgpler the' phMMEEmnfﬁﬁ@h@&Cﬂbmaﬁﬁlg purposes

(S’T%-E-E%nﬁ Afé D NO 23) which provided Spel sites.

nvesti ga e LacZ- PHA synthase in the natural
host a broad- host-range construct was generated by
subdAoPAAGCTAS XBAARAGAIG ADRATACKHIEDNG ATCCTCACCC

espective sites of pBBR JO5
(Pe%%‘“ﬂ@@ﬁﬁb : Rehm 2005. FEMS M crobi ol .
Lett. 248:93-100) resulting inplasm d pBBRUOG-

@)l ac zpllsmﬁh foilthe phdT OB XPEHTAUNGI shdGhe Rita@nignd
PhaCl Xbal / BarrHI DNA fra%ments from pBHR80 and
Pu@%ﬁ@s@?ﬁ\f’% B8 {heton fer ihe paMetian it g oxkls- Fess perawrifisationgmiposes,

Pihe REEAAM BN f t
o pLisS aI S géégﬁc%ﬁﬁ%%i%ﬁmﬁ f§‘a§8 ayl'?éﬁ'll() fiioa and phap

chimegig @qu«?lﬁé%i PheRsten) JAPDBK - 6@1@%% ad and
pPET14b-| acZphad . Transfor rrants were grown at 3Q0C to

an @R6oo iy
i sopr opyAeATgTqﬁ?gggmyr anosl EEA(C?%S&?TTEA% nal
con€&FCARGARC GGCAGCCGTC GTCTTC (SEQ ID NO:4).

The phaP PCR product containing the 5° Xbal and the 3’ enterokinase and Ndel sites is

as follows:

AAAAATCTAGAAAAAGGAGATATACGTATGATCCTCACCCCGGAACA
AGTTGCAGCAGCGCAAAAGGCCAACCTCGAAACGCTGTTCGGCCTGA
CCACCAAGGCGTTTGAAGGCGTCGAAAAGCTCGTCGAGCTGAACCTGC
AGGTCGTCAAGACTTCGTTCGCAGAAGGC GTTGACAACGCCAAGAAG
GCGCTGTCGGCCAAGGACGCACAGGAACTGCTGGCCATCCAGGCCGC
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of 0.5 niM After growh for additional 5 h, cells

were harvested by centrifugation and stored at- 800C
w@ooplogrrent at i on of i sogenic marker-free P. aePQQONAR®&000251

Dphad - Z- C2 nutant. For conpl enentation of the

PHA- negati ve nutant, the |acZ-phaC gene of plasmd

pBHRSCQAl acZ was hydrol ysed M6t h Xbal and BanH and

inserted into Xbal and BanH sites of broad-host-range

vect c@@@@c&&éeﬁ%@éé&%A@@é@é g}d@@f’éAé@E’GCCACCT

| acZp . E. coli 7-1 was used as donor
tr a@T@TGﬁﬂa’éﬁﬁ@C"QBBQGAJ%CC@AWAGHH@AECCAAGGTAGCCG

o B AR R GGt ERNERARHIA RIRI a6 TCGAG
Cel |4A@ETECUIRM GAAIGAITEEGPEGGIDUGTLATAGACCGTGGCCATC
oo AR SR m e AT A ST EagY ciaa Gea
SyntMGCMG@AAEOm&G@éG@UMTC@@G’&Aﬁl@cﬁ'ﬁﬁfJTTCCAGGC

content of the respective bacterial cel e anoun
of J@LQE&@C&M@WE@SAC&%‘&GGQTQQQC%GCAMGQAGCEMA@GG

o (S TAERARLAMEATIG RN CORLBRIT BB AT OpT0ATGAT

chr MG@CQG(W@GQATWAWCCACK&TA/B)}TETTEKSEQ ID NO:5).
conver si on of the PHA into 3- hydroxymethyl ester by

t.al l.sol at P
e R e R e R
redio)38s ¥gath anplifkd. fro'ﬂil pla§1ﬁﬂl p’(ﬂ(lbhéll'&isl fg@ﬂucﬂ&ﬂ!ldes phaP-XbaI
meiu(gljlended in.3 vol une te buffer

g At qo& %ﬁ@nﬂd%% %lwraa@ @haR:Néﬁlc ﬂh@reég%mg RE Product

|
s s orRl inid “g% 33‘?37?31§t§§§é; gagéli}; LIS a5 vl v)

.glycerol in phosphate buffer) After
Eift 1ide ShMOG GEBU L8 TF bhahyal 00 i0Nd hend Barall godhe

ot BOALE PRI SO AL L SYBADN B
PHAS hhafan@ﬂ mr?d{l,g&@hmﬁm rdzspéq‘twely( Bhe reipective fisioh pastein

m
en e ek 5 Hen PR ol rR i ox i o aihiiss 1
dopheasphaifehdlst fpﬁfm(ﬁélde?ﬁtugﬁt&ﬂnﬁiftH@HlﬁQJlds‘?ﬁtihbéli Epek@s; fo Pikld
LA kvl RGP AR Al Y S ——
th%ﬂl%éﬁl@@@ts ARdiaf ﬁé%x‘aﬁtﬁﬁﬂdh 88 a{Rf Hfégftiegﬁé P‘I—g@ granléljle? in E.

type P. aeruginosa P wer e 1 sol tise
COELH @AWHFF@R%LQ BA wells of mcrotiter plates were
coated with 200 ml of a PHA granul es

Clones containing the phaP-IL2 or phaP-MOG inserts were sequenced and one clone

containing the correct sequences was selected.
pHAS (pET-14b), pBHR68 and pUC57 plasmids used Amp (75 ug/ml) selection.
Production of phasin fusion proteins at the PHA granule surface.

Cells of E. coli XL1 Blue were transformed with plasmids pBHR68-PhaP-IL.2 and

pBHR68-PhaP-MOG, respectively. Transformants were grown at 37°C in LB medium
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suspensi on and i ncubated overni ght at 4C. After
bl ocking wwth 3 % (wv) BSA for 1h, each well was

w0 p@aloat7esl with pol ycl onal anti-b-gal act osi dasBCT/NZ2006/000251
anti body conjugated to Horse Radi sh Peroxi dase (HRP)
(Abeam Inc, MA, USA). After each step, wells were
washed several tinmes with plagsphate buffered saline.
As substrate, 200 m of an ophenyl enedi am ne sol uti on

an(i%dacedaﬁ’}b%dﬁ) %%sﬁggﬁﬁ? Bﬁhio%z!ﬂ}xct arfdIde glﬁg})ggﬁgi

and after reaction S sto
f rat
cofssbiur G nsh S Il v BB Bl yocgnﬁmlgaﬂon and
crotiter plate reader. A speC|f| ¢ bi ndi ng of
Suﬁ’r‘ffﬁegto A&ﬁ*ﬂ“ﬁfo‘&?@@ °% o PHA granul es isol ated from P.
aer ugi nosa Dphad - Z- C2 harboring pBBRUO-1 acZphal was
IsGABGES I BymalesWo-fol d increase in absorption at a
wavel engt h- of 405 when conpar ed to the wl dtype PHA
egr anul es (Fi g)é,re 16) . aI act osi dase activit
Cells svpyasharygsted zceataﬁilsﬁw qxdé A af 080X igang flo%rThe@edlment
deterni ne whether LacZ renmins active when fused with
waspwasied andrsisngsdedon3he winesef A mid pbosphhte bRfir @YT.AaCells were
and i mobilized at the PHA granul e surface. LacZ
passetlithrpugh IrendhdPrbss fohat te¢sead 86000pss haedl] dysata\(@7agd) was loaded
activity of 68,000 MJ. Determ nation of kinetic
onfad glyredrel gradiéntli8 Y84 aat4asic ¢arspelyearsildh phaplata butfhe. Afia
granul e surface. In order to determ ne enzyne

ultkhdagiifigstioRf al A hoPoDBO & A mpdzygrﬁ{uléssc@hﬁt&qsdﬁdéi from a
granul es was nonitored for 10 min (data not shown)

whiRQaRk hbReRhd §PRNGREks1 1 eg Ei)he Pea BLARY WafkQSsHed \%}E ®

concentrati on was Tangi from50"mMto 500 mM

R Bk R e (g Wi ﬁ> R AP ROL0 Rty o

G D L S Mg B ETR B s WiindeT R PRpbte b and
Qg\ﬁﬂz d.a Vmax of 17.6 nnol/mn could be derived.

st % Cst abi | i ty. The stability of LacZ i mobilized at
PHA granul es under various storage conditions was

Exaiyf&1 L—Q’Q‘E?ﬂatlbﬁ‘éf—pﬁ$ﬁ'e}‘ Eﬁb’tlél@swﬂpfﬂshﬁf FilyRpeidefcomprising
peri od weeks ar anul e SUSpenS| on was

the anfikody hindigg &7 dapaip of Prefgied. pr ot ease i nhi bitor

cocktail (Roche Diagnostics, IN USA) or with protease
CdrndhBioh OF peomkkai | plus 20% (v/v) glycerol. The

Antibody binding domains such as Protein A from Staphylococcus aureus can be used to
bind antibodies to the surface of the polymer particles, creating functionalised particles

that can be used in a variety of immnoseparation and immunodetection applications.

The ZZ-domain of protein A was chosen as an example of a binding domain to be

covalently attached to the particle surface.

Plasmids used for construction of plasmid mediating fusion protein particle formation are

shown in Figﬁres 6 to 8.
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addition of 20% (v/v) glycerol resulted in the best

storage stability with 91% of the initial activity
wa@tdog3fiour weeks. No addition of 20% (v/v) gl PCENZR006/000251

resulted after four weeks in a reduction of LacZ

activity to 84 %of the initially determ ned LacZ

activity (Table 1). Interest28ngly, after 12 weeks,

there was still 87%of the initial activity detectable

. ; S . 0 ar . ,
B AV BB Y CHRISER, PR IO, TS BhUEB0E Len 20s
93wl QO LB Igdsyaript - dehivetiae cahtagsmtytha RHaCS inttiaby geredaed. tazator
/5% 0 Lnitial. La Cti,Vi T 1 ABLE 1.
PRof LRI RO SR ket iy 200 gbL o BEiLs -
Biatechittd® 5gt 3anudensdifing the fSinditiad of & bophfarealafehoat dase
activity b-gal act osi dase_acti vi tyi;éfr ot ease_ (week

(P RERET R ERIBIE $-RHIBKY N 366 FIs ) any Bkl dourced

A s SO0 180 RS0 o R s

witloGsbank Acegdssioe Nol Midi 86 dadwdnadiereha (PRR))§Fians)l, esre used to

' . ' AL Oy anul es . st.or.ed .
A
Protsinl Abe theRulagr afipolyaser cbacanpl e 16 - Conpari son bet ween

lac and T7 pronoters. In this exanple the effect of

t th ' ti gat ed. HA [ .
T R PR s B st ol e ot nd
leddsppaptite BotgIE2ZAE ahd inBEdicd DL ites abbak ehd BEBE ainPBcon. The
control,  of the T7 srormter) were conpared to particles

olignyclrotidesusad o B yere gsfallowsinder control of the

| ac pronoter). Figure 17 shows ZZ domai n displ ayi ng

(1pged’ pamkt fok €3 déﬁfa’iﬂ/&féﬁﬁgr@gbﬂ;BHR%- ZZ(-)phaC (A),
particles freshly derived from pBHR69-ZZ(-) phaC (B)

d pET14h- ZZ( - haC (Q), i bated with O 1
BT ATOo g CgiAGeTE AT SRR ERD NO:6)
(which binds well to protein A and is fluorescently

(2) abet edddrGrpiidegas.ed to) with PE (phycoerythrin)). At
t he hi ghest concentration, one can see that T7
particles bind at |east 10 x nore

GCGCGCATATGACTTTACAAATACATACAGGGGGTATTAATTTG

(SEQ ID NO:7).
3) 5’ leader peptide (-):

GTACACATATGGCGCAACACGATGAAGCCGTAGACAAC
(SEQ ID NO:8).

The nucleotide sequences of the PCR product lacking the leader domain is shown in
SEQ ID NO:9.

GTACACATAT GGCGCAACAC GATGAAGCCG TAGACAACAA ATTCAACAAA
GAACAACAAA ACGCGTTCTA TGAGATCTTA CATTTACCTA ACTTAAACGA
AGAACAACGA AACGCCTTCA TCCAAAGTTT AAAAGATGAC CCAAGCCAAA
GCGCTAACCT TTTAGCAGAA GCTAAAAAGC TAAATGATGC TCAGGCGCCG
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| gG particle. At |ower, but not saturating,

concentrations ( 1ng/m) it still binds nore IgG
WE2@MoBE0d 7- Conpar ai son between ZZ-particl es aP@I/NZ2006/000251

commercially avail abl e BioMag beads. In this exanple

the 1gG binding affinity of ZZ domai n di spl ayi ng

particles was conpared w tHhH28ommercially avail abl e

Protein A Bi oMag beads (Perspective Biosystens). PHA

i 0
A@%ﬁ%g{%?fp@%é%%gc& cmr&h@ 549{ tgﬁ?g}Ad@ﬁdﬁ ftgrATGAGAT

CWWAMTA@@TAAZZTW@M@AACA A@Ce\ASAn@GECtTJT@A"s?ﬁCAM

ARG A AR BB O SR R LA el R AR S

Azt@@ﬂiamlaﬁﬂi“@ ATOCIPAEGC @?Fﬁﬁ%@’aﬁﬁcggﬁﬁgﬁlﬁgg CGAGCTCGGT

A(gééél ] r?{s;‘k*ﬁﬁé SGI BYﬁZI ng dorriai n Zpr romprotein A of
Exanpl e 2 derived from pET14b-ZzZZ(-) phaC were conpared

The POReproledt Bcheiiid e ﬂsaﬁ&%‘nﬁﬁﬂ@@ﬂowﬁ%@ﬁ% NO:PHA
particles derived from pET14b-ZZ(-) phaC with an

oL A ST ey 8 A BRC TR R G At e T iReAAA

ARGRRN AAC KT PESET RAT TR G BA HRICTYEEGTAMRGGTA TTGCATCTGT
BHR69- ZZ(-) phaC (A) and particles freshly derived

A @BH&Q%@CZXZ@W ABL TR HGICGIM A RARAT G Ta /ey EG
c@g&%@%@b@ﬁﬁ ABL tcf(l?guthAJé&’A K‘AAFT@RA“‘C&?%qA%CAACAA

-Size ion o pol'ynmer  par
AAGGCHET T ATGA GATOTD AQIATIOEACCT IArA(tTfFAAAKE}mAGAAn@AACG

AAEEGlG RECTRAA P LaAlok e PR KGEEER MBTagraace

TTHAXAOAG/AMAGOT AN AA G A NATGATRE CTORSICS G GANMEIMGAC
by transni ssion el ectron nicrosco at an absol ute

A AN, iéa A CAB DA CAR A S BE6 TTaE4 T ARCHT ACATTT

A(%(?PRJA@% Q@W@A@@&AC&&@@ g@fﬁ?ﬁTE@AA’ﬁGm%AAG

article size were select mer particles
AWAGCE&’G} COASAGEGE TRASOTIT TWG GAQAAG@TAATAAAQ%AAAT

oA GG G RN SREA AT S ERGRS e TG Ferar
GATDACPET14b- ZZ(-) phaCis shown in Figure 20. 90% of
the particles produced had a di aneter of about 200 nm

bel ow, 8 %had . di r .about nm or .,
PCgpoRiehivers driBrErd b IE MGG e Fa‘%‘é&é% P15grigs pOYE.and
pB‘Hﬂ@('JEiieg(Becﬁbet p@WE"d[Br%tl‘Qi%'vﬁé% tré§bfofedea thie EdbA B4 Bdring
about. 60 nm or below, 25 % had a
plasmid pMCS69 (Hoffmann, N., Amara, A.A., Br. Beermann, Qi, Q., B., Hinz, H.-J.,
Rehm, B.H.A. (2002) J. Biol. Chem, 277:42926-42936) a pBBR1IMCS derivative
containing genes phaA and phaB from C. necator colinear to /ac-promotor that mediates

provision of the activated precursors of polyhydroxybutyrate in E. coli.

Each hybrid gene of plasmids pCWE-ZZ(+)phaC and pCWE-ZZ(-)phaC was also
subcloned into Xbal/BamHI sites of plasmid pBHR69 upstream of the genes phbA and
phbB. This resulted in plasmids pPBHR69-ZZ(+)phaC and pBHR69-ZZ(-)phaC.
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di amet er about 50 nmor below, and 5 % had a di aneter
about 35 nmor below. Exanple 20 - Quantifying

w@a00viogi7es f usi on pol ypepti de coverage The | evePCDNZ2006/000251
fusi on pol ypepti de coverage can be estinmated by
separating the particle attached proteins using
SDS- PAGE, the fraction of figsi on pol ypepti des
esti mat ed based on the intensity of the fusion protein

RSy LR o LA Al IRISTRAL, AFELLCAT O

sutfhce, Theemmnwemvbmﬂ gﬂres hmeealsmt Subblbﬁed iRtodivagprbdi6vector

Egrg S rodu t|on 2catal i nmobij | i sati on,_ and
PEGA ‘é, %%P he-ons E l@?hew%%rltmg nigsenids RE TPt
zzqm)iﬁa@taaclmﬁgrmzzmhg@emd se%epm @ﬂao: 51&%9}411%%@%%%1

g% i[Tustration only and that the ihvention is n
pepiide) wese trepgdpraied. ipgakT colE é@b\m:f)S)L]Y sS happoegs¥CS6P (phbA,

hHdeu0|ng pol ymer particles, the process conprising:
A)"providing a host cell conprising at |east one
expressi on construct operably linked to a strong

Tr. g}s&m@@ts werdgroampn éBgnaiiumn ah3d°Clio tan QINGH0i ofi0r6y anc( thgn Adduced

o SRR IR FOERS ) R .
mMnAﬁeh grgweh ﬂ‘gu saldmomoits yipefls nfwéﬁs Kdﬂ@dsteﬁ?%éhtﬁﬂﬁgaﬁorpéﬂ&/ﬁ@%d at
BT TR T M——

75 ?@fml@ﬁﬁ rcﬁ@%n%heﬁfcoi be el Rﬁ Shaickl9 %I‘er ﬁlﬁ&ha@é@fr@ﬂ 'Sigma-
ormati on of gner particles by the polynmer

Al@%@hé@msam ,&JSAkeparating the pol yner particles from
the cultivated host cells to produce a conposition

Th€ %flb&ll?ﬁomg PP@{ @hld \%selﬁvesﬁ%atéd g§ Q&?ﬁz? C%t";gé PHA content of

produci ng articles
theApspsetbve @FWgalaceﬂasThmmumt oﬁ'cp‘lcumula@dd%HA em&spomks to the

ruct. o rabl linked t
o b SO 0P DR Bt aytcgvely
detleﬂmﬁlrb]d b)ﬂ gasmhﬁdlﬁatﬁgraphlydn&te Gp@ﬂﬁﬁleﬁ‘lﬂ ¢Qdivg) %ﬁeﬁ? QbyW¥RSion of the
n e, or ea ucl ei c. aci d sequence
PH @ @dﬁ&draxwéﬁ%}ﬁstﬁd%w@p%f%ézegWéﬁthaeﬂahﬁwaé, égrvguwdm@bed
(PedtBitasRl B RIRINEASD0P FEMSSIiQBHIBR 'Ueﬁ S348: @nf’O()ﬁ %)J? Ahjor

| east one nucleic acid sequence encodi ng a par
di ff%qrﬁﬁsfﬂ@ Rit4 eequmulntion could ke tetgeted wh@m edropared © csHghmbaring

CRRT RS Bl PHCEb A0 by AR BARER rh5% Bl gt hat he

ZZ|5RH[1§( pjmhasd éus:mmm)teﬂaﬂec(la:)‘:s BHpdiysyrthesiantid BHA g@arnmh fogmation.

Thé:I f))rrgsaengé add 5% Xc%%@t[ﬂeds?gnta peptlag drnlo% ?rrslpa%t gl’? H&A synthase function.

Cells were harvested by centrifugation for 15 min at 5,000 x g and 4°C. The sediment
was washed and suspended in 3 volumes of 50 mM phosphate buffer (pH 7.5). Cells were
passed through French Press four times at 8000 psi. 0.75 ml of the cell lysate was loaded
onto a glycerol gradient (88 % and 44 % (v/v) glycerol in phosphate buffer). After
ultracentrifugation for 2.5 h at 100,000 x g and 10°C, granules could be isolated from a
white layer above the 88 % glycerol layer. The PHA granules were washed with 10
volumes phosphate buffer (50 mM, pH 7.5) and centrifuged at 100,000 x g for 30 min at
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particle binding domain or a particle formng protein
that conprises a polyner particle binding domain, and
wW@roormane one fusion partner, or (b) at |east PEENZ2006/000251
pol ypepti de and a bi ndi ng domain that binds the fusion
partner of the fusion polypeptide or the additiona
fusion pol ypeptide; B) cultidhating the host cell under
conditions suitable for expression of the expression
og0 of f [ I '
R e ne (8! P (PR R PP LR DhSs i Ber and
stped 4tidCes fromthe cultivated cells to produce a
conmposition conprising polyner particles. 3. A process
IIforIﬁ%Rﬂﬁﬁb? golynpr_particles, the process
conpri sing: provi ding a host cell conprising at
| east one expression construct operably linked to a

Pagtialesrijspheryompr specific ipeotein fuesion (ng.cotigdn) vodblcarigen sf amgibody
1) at.least one nucleic acid,.seqguence encoding a
capfie, a6 br SIS R ain B of GREHTH BPRGRRGR. "ac o
sequence encodi ng a fusion pol ypeptide that conprises

Exanglt § rillrepyration o€ palyehertpak-tidat displeyihg antigengar t ner ;
and (3) at |east one nucleic acid sequence encodi ng an

addi tional .fusi ol ypept i t.hat .conpri ses Lymer
IR btoRs T P AR AT oL Oy B e B aled 5 (e ymer
pagtidhlexprREsided §pecifie phdtsieiaRfgghanbs usid ta deRéitdntibéh-specific and

form ng protein that conprises. a polyner particle
quaRtivege rbhefi antibedies fem pamypiserhwiceysing i Afar-t ner; and

(4) at |east one nucleic acid sequence encoding a

Folr éié HRmpldhsd] kYRS idd WabioR ERRRs Bomprising a phaP
pol ypeg}lﬁikg%d %ﬂgﬂ% bi ndilr%e%’éogn%i lr? ?EEIF I%i n%ls r?%résn%gu%? gn

phagip.tand Mase Ohigodapdrastitefalysqpagieind MQfs) athigempigbared aggording to

EEEH%iOPwH£k¥&Pptide; B) cultivating the host cell under
conditions suitable for expression of the expression

construct and for formation of polyner particles by
8-theeqkdl Yy 6 syive veeseimmmuzd) subeysarcatsin gvariles loblapdeight flanks
Wiﬁ?{nhfcgdeﬁ §%&rg gﬂeEg}Sbiﬁéﬂt E\}I(gﬁt ?&ei%eelml sifi&i i%rcgd %Fei? Breund’s
conpostti conprising poryner par i'cred process
adpsatl(8F AR (Difco, MR donthindie408i 1 didy dubatteteh tubferuildsést Control
conpri.ses an additional . ressi on, cons t,
mige WHve IEHEiZed ap abave, by vt plpgio O‘éf}i]?‘&n@éfti’yjeﬁd’és“m MAG:
an additional fusion polypeptide, the fusion
FoROvy¢ke Ratkitl &1i€e0nge itl-bled and WhARrIVIBG-§Réific ¢E @ ahiitidiedGould be
domai n, a pogapeptlde,that conprises a pol yner
defsgied ppad QUaBFHER WEredBsintestigatgd phbe ?IEHS@'affWh%{ AdTesmg MY G or
OVR@nfBFBY hit&Swére BBb AR BREL BIFACS buffer (PBS, 1% FCS, 5SmM

EDTA, 0.1% sodium azide).

To 5x10° polymer particles expressing the MOG-phaP fusion polypeptide, 501 of the
diluted antisera was added in one well of a 96-well plate, and incubated for 15 minutes at
room temperature. Wells were then washed three times with FACS-buffer, and 50ul of a
5000 dilution of biotinylated goat anti-mouse IgG (Southern Biotechnology, Ltd) was
then added and incubated for 15 minutes. After another 3 washes, wells were incubated
with 50p] of a 1:2000 dilution Streaptavidin-PE (PharMingen) in FACS-buffer for 15
minutes, then washed 3 times and transferred to 200pl of FACS buffer in tubes. The
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bi ndi ng domai n, andb. at |east one fusion partner. 5.
A process as clained in claim1l wherein the host cel
WO eoovlogr7o€onpri ses an additional expressi on COPGI/NAZI6/000251
conprising at | east one nucleic acid sequence encodi ng
a particle formng protein. 6. A process as clained in
claim1 wherein the host cdBR further conprises an
addi ti onal expression construct conprising at |east
sard
P 48 i BEGHACOS R LN St Pty Sl
SO%Wﬁ?&EE@Kﬁ%Uand a bi ndi ng donai n that binds the f usi on
partner of the fusion polypeptide. 7. A process for

ThE ;ic%q}té: 59, B %ﬂ?x’é?sioﬁng gé& L}fé%rﬁctlgé aﬁflﬁ’ efssfroctf? md}slmn%msed

providing’ a ce Fl si ng one expressi on
migpb@ndde theqnpmctds Ieypﬂessmﬁde MOG pdih]? ﬁmg)nmod)}maptﬁade, tHekeewas no

t t co |S|n east
or G b g R i TR A s e PR Rl inipte
thap cﬂeuam osmmqsselfmggranﬁbmesacaa% YieREted avetrlaoclr@ad%ﬁgy d19
| east one nucleic acid sequence

S @fdarSfoet Qag}%”%D hether aways dfantises: ecibsity pesbowe in

Ex@@pRr4.si ng a pol ymer synthase and at |east one fusion
partner, the polynmer synthase conprising a polyner
partlcle bi ndi ng domai n; and gtlonally at | east

Theseaeslfs plave thatthg pgléqwép@ecleh@rwl%m@ tashaelogy isarfadt, accurate and

que%#ﬁagl < é&g oﬂ%nocﬁétgc‘?ing Qﬂﬁp@ﬁ%ﬂ%ﬂlﬁ? Erft HoaRe! ¥ ggvenp gnatl Eﬁ % ,

omal n conprirses
tecpmloglcs @e bﬁcrdusre;g f«zitihmapplmatlm rhmt $uch nestlioals mmgonertmteei n

) di ng domai and
colsing 3G SR BB HERR neb Ve Safe Pipagnacie deustion.
under conditions suitable for expression of the
Exemplets mtermmg muﬁgelamcfmityfoe aifder® fro@d irRMuMi¥ed mice using

rtic nt hase, wherein the pol yner
E“EVH ‘?F'Bﬁ’é‘l"ﬂ%"rg seél%ts{*’?r the particle it forns
and wherein any fusion polypeptlde present binds a

Ex@aply 3shopat thacdntisera fidniIOFRpainahizad) birheot 0O AMBhunized, mice
the cultivated cells to produce a

I f
o o E e IRIEt i HbO it itapoosiized B SIOR farioe pwisin.
Thé§peeifRitIBHihk AnddeYa @&ealatteataﬂh %LfS‘A 7 wherein the

strong pronoter a viral + or a phage pronoter.9. A
process as claimed in any one of claims 1 to 7 wherein
Ropmtisbestanmii-sell plates (Bretge Dielinsmend Companyprare esatechgvernight at
4°(3F3J éﬂ?‘ 11 ?\létﬁgﬁ%@ﬂ %ﬁ‘ QJcoﬁllbﬂfaHFmAﬁs% Mo¥her &l Gviag ptotein (Sigma-

Aldrich) in PBS Supernatant was dlscarded and wells blocked by adding 1% BSA in
PBS (100 pl/well) for 1 h at ambient temperature. Plates were then washed 3 times with

10mM Tris/HCI, pH 7.5, 0.05% Tween 20 (ELISA buffer).

Diluted sera (50 pl/well) in 0.1% BSA/PBS from MOG.;17 or OVA immunized mice of
Example 3 were added and after 2 h, plates were washed 3 times with ELISA buffer.
Biotin-conjugated anti-mouse IgG antibodies (Southern Biotechnology, Ltd) diluted
1:4,000 in 0.1% BSA/PBS were added for 1h, and wells then wash 3 times with ELISA
buffer. Amdex Streptavidin-HRP (Amersham Biosciences) diluted 1:3,000 in 0.1%
BSA/PBS, (50 pl/well) was added to each well and incubated for 30 minutes. Plates were
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pronoter. 11. A process as clained in any one of

clains 1to 10 wherein the host cell conprises two or
woreeog/08ti7hé er ent expressi on constructs that eacPCENZZWe000251

a different fusion polypeptide. 12. A process as

clainmed in any one of clainms 1 to 10 wherein the host

cell conprises three or norB3different expression

constructs that each encode a different fusion

thePWYMEPEhECand B3 5/5° RERESSRy BRI (TREB) dﬁd@&‘i’or@% Rinutes.

claims 1 to 12 wherein at 1east about 1% of
Coloprdgreopinend v sioppedossingieM HebQuiand the EMSAqﬂﬁwse\derpyhen read
roc in
at 3%(5 nglg)gl gé’éﬁ%ﬂmgﬁ(%@‘oﬁfa‘te %ﬁc\}aﬁr@B& lgac{3 Oé%%r esgg ercl%% CA,
‘USA)the surface area of the polynmer particles is
covered by surface-bound proteins. 15. A process as
rred | of cl ai N _at
MG SR, PAEOT At atisiehs Al ABeRpeetiiie
an‘clbocﬁés\/tﬁdit&écdgm%dﬂhﬁ 2ERMBUIREMT R Qe mick&titer Wl [sO CHES as

; claimed.in any one of claims 1 to 15 wherein the
n&?lﬁl&fﬂ%@@ O¥a\-ypasiiclghs prnicsotifiarwellicoaiod PagO VA, but

noflBARIOG, {R%2d bBa I%@‘Wltuclg Q8s 8481y aZte v\tﬁblg h§iﬁ§ Eﬁlﬁ (Figure

claimed in any one 6f clainms ito erel
9Bjr ocess produces pol yner particl es vvlth an average
di aneter |ess than about 150 nm 18. A process as

lngilgg d idd o ﬁ){lg gﬁr‘tlﬁlesaliorﬁia e]ci ?nt]glsen %&%c gn{lngdles

cess pro yner par ver ag
d| aneter | ess than about 110 nm 19. A pr ocess as
Invgstigatiots pariedhgut derethe purppbsess n‘ﬁthttlmvellﬁomhmeeewateu ¢hat expressmg

e out 20
RIAE AR PSS ol E85lesMabin 72095 hELE ol Rk
cam be i&dw eteitmdnbelopdl aatbslig@rspetifie for abnﬂoﬁﬁﬁtonalmphtbpélso
particles per host cell. 21. A process as clained in

R R R N

prcﬁﬂu@&B&%oﬂ&lgCtb Examplel INwéB ¥ncabRe®ivithlaaii MBO& (EBnL8-48C5)
roduces at | east about 20

ungg?lﬁg e‘iv Q?f-gécf m P (clohe HSar T Srrdgeniapisnat arbipis s
terﬁ}s’gi‘i’[uﬁb @dﬁlcif% vae?é'@helg %iash%d B tfHrésS ?aﬁﬁlé’éllﬁduggtgd Wi‘th%m{ MOE

| ai s 2, further conprising a

(Cleléﬁﬁrll 8@y W@a @mtelther indwbated svithrARG tabrled ﬁnmnduse lan«m wugl

I t fusi par and Qi ndi n
o PR ol 5 Oy PR P A
incgibiited avith ehet IsiotitydatéLiaitvmopseripGavere Afrther incubated with streptavidin-

PE for 15 minutes and then washed 3 times.

All polymer particles were analysed on a FACSorter (Figure 10). Figure 10 shows the
fluorescence of MOG (column A) or IL-2 (column B) fusion polypeptides on the surface
of polymer particles incubated with (i) particles incubated with directly labeled anti-IL-2-
phycoerythrin, (ii) particles incubated with anti-MOG + biotinylated anti-mouse IgG +
streptavidin-phycoerythrin, (iii) particles incubated with anti-MOG + directly labeled

anti-mouse IgG-allophycocyanin..
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d. chemcally nodifying the polyner synthase or the
particle formng protein to format | east one binding
walevaios77ey cont acting the pol ymer synt hase or PEEBENZ2006/000251
protein with a coupling reagent, e. or a conbination
thereof. 24. A process as clainmed in any one of clains
1 to 22 wherein the fusion J3rtner conprises a binding
domai n, the process further conprising a. binding a
THeGURH ihikgo gr ARSI the flhfesdahcli Mg YRyrR J3.11. 9 o*ci;y Qhﬁﬂlcﬁ@,
. a couleng reaﬁgnt to the binding donain And bi Ing a
ineybpisd aathdhe enti-He2 eoupi-MQG nedgerstpectively,. as bineghitivg centrol. The

: t i ndj [ ..Qr,a conbi natjon
o Ao U B e PRl op e oS BT S s
incubeted dthfantitMOG mAbpol &itiFfld.-Bdeipagivaly. | east one
pol ypepti de or at | east one substance or a conbi nation

jy | ultivating t hast ..cel | s, so that .the |
T A A TR Ry N
fuddomplsly peptides, itrd Wasio@vatyeletle A spddficRALI¥EBY binding.
particles. 26. A process as clainmed in any one o

cl ai t 4 fuyr r conprising contacting the
EXBBT‘S;%TTEF]%&&\“%&%@ Z%‘ ﬁﬁmé haf- Eysionepolypeptideq o) ypept i de
or at | east one substance or a conbi nati on thereof

Arttibady bindigg dbomaidk sich a@d"@&éiﬂ@@ﬁbﬂlﬁﬁcgf@%c@@u}’ BBFeus can be used to
In claim?25 or 26

.partjcles.27. A process as claine i 25 .
bn&l‘?é?lé?‘%iest Rdhstiserapithe palymer PEsbHRS, creating fmetionelisedparticles
thekt 8arl BCREDR AV At} Ot it i | i

pa?ticles. 28. ﬁgpr%ceéﬁagéﬁgpgﬁﬁgg&ﬁﬁk%ﬁgﬁﬁ#%%%%?KQ%
wherein the substance is one or nore skin care agents
In gy eemple. prdigies hrdes Beien agbnersidep eomprisingithe Zad condimbs |

prfAQAN _ﬂo@ﬁﬂeﬁ%&gﬁig% Yo E&ﬂ;%%f@&e%gus%@em s, water-sol ubl'e
ns,

vita wat er -drspersibl e vitamns, oil-dispersible
vitanm ns, enulsifying elastonmers conprising
Theparéicks vereesubispist yoSDEPesEp anajysir as prevosusnddssitfedi(Pgers, V.,
t risi | et hi conelyi { met hi cone
o A RS ROB A 3 TGP P L e
conprising oil-soluble terpene al cohols, phytosterols,

ZZ&inaC-rlestbe dcieimipal, signet pepyide basya thesreidcal sioleatianwBight of 83,981

0 un retinoids, anti-oxid radi cal
an € IRBIT R ohERPGH sRuetP P RE San S B desmtattas y
pred@aiiast prafeid. Wiedutithe sRnalgRptid tht BRidGA roRAEEE Rebdfical
fntkgersﬁlégnts, and fragrances, or a conbination
mogqeplap yrighbef 79838 99d aproteid vathanApgatent raplasarweight of §0 kDa
appbhiRE Ak PreibRimHPgbRfce 1s one or nore cleaning agents

The identity of these proteins was confirmed by peptide fingerprinting using MALDI-
TOF/MS. Thus both open reading frames could be efficiently and completely expressed
in E. coli. The plasmids pET14b-ZZ(+)phaC and pET14b-ZZ(-)phaC encoding either ZZ-
PhaC plus or minus the signal peptide mediated overproduction of ZZ-PhaC at the PHA

granule surface.

Example 7 — Display of the ZZ-domain at the PHA particle surface.
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selected froma) enzynes including cellul ases,
per oxi dases, proteases, glucoanyl ases, anyl ases,

WO 2@aseTP6 cut i nases, pectinases, reductases, ORCTIAZE®E/000251

phenol oxi dases, |i poxygenases, |igninases,

pul | ul anases, tannases, pentosanases, mal anases,

b- gl ucanases, and arabi nosildases, or b)
anti-redeposition agents including methyl cellul ose,

TEIRENRY mj‘é{drﬁeﬁh Lidhe %%lcﬁﬁglrfﬁh)é}’ﬁ"c{ﬁié’lk§§ﬂ E uha %Srborlg% Plgsmlds

ol yac ynmers, copolyners of malelc anh

R AN TR Wi 4@@%@@@@(}@1@%@ phifd of
E%EB{I% Q? weﬁ %P?%I‘Yl&%g rgg% e%?gﬁi Ot?fwi"ﬁqu sgg%lﬁﬂja?\ﬂéﬁéor %S)

\wnehbhtﬂymdcm@hdeLﬁhAc) a conbi nati on thereof. 30. A
process as clained in claim?25 or 26 wherein the

d or fluagre
rof SERE Q65 R g RRl-BPlaRS e coplt VB En e Bfhofthadern
susfeasienfind ﬁduba&dmveme@ﬁ 2B CC haeMBIdcling Mtk 308 ewsh B@%afoﬁ h,
ea?]:hrto 30 wherein the fusjon partner is selected froma

BELPAS ingubiesh with peqledrman seginh(Yigmag lékishalU¥A) and then with
polydldaglt anfilipd dﬂgbgﬂ@}nﬁlga@d *EH HQI"SQ RaB5R i’@ﬂergaﬁ @ﬂﬁﬁéﬂgcam Inc,

protein fragment,” an antibody, an antib
ManUgAd-i Hencanie stoy, vedlsivrere washad sevieed fimies gmh pdlha]hate baffered

sa]?den gisesugg @ﬁl@mﬂ goa%%;d 0%1% ﬁ?g&fﬁ%ﬁg @Hpﬁwg!é) 1%%) 9a Fab
Dlﬁgr@gﬂmnm) vens dadd t) Eacﬂ:rmlbazﬂxafﬂrea (TR, thedrefraion vl stioppétiby

ra [ n Fv anti body fragnent,
adéﬁﬂg R Oi%’a%f B fﬁ% ﬁlﬁ?ﬂou%{r?%a\lﬁsrr@fe FONVERIgfh YAy BRfsyred at a

wallelbR§tHoN 29U nm HBing RinkiCREGiter @1&&3{@&@6‘9 an imunogen, an

|nnunogen fragnment, biotin, bi otin derivative, an

avi tavidin, a substrate an_enzyne,

A Sssliindpee168 e BHA andeaprioed ram s c,cébthé?boflfl&glﬁbéﬂﬁsmld
en@bd‘[r%caeﬂl DI A SRS fusfon' gﬁ&t&ﬂtv%rs sd E‘ﬁ@ byat bf 1%95’@ ¥hid iflerease in

i gand, an irhibitor, hor none,
abmtym, a g vgivelength Oﬁéf?ﬁ)ﬂlm e ovmpared to tDNWlld |typ¢| RI@A granules
y steine . r y
F 1%191@1'08 THR g?e!r's'gi%grea&ei %9%@%&{ & &ﬁé’ 5151}1% pg%ldgfsdf(? Jﬁcﬁtnypact on l’Iga(l;
binding dapzn:aﬂyl Hnw@\&mtov(émrochfctlm ﬁitf{'m-lfPhﬁT abthe lPl;_I@I Q@lgbge Sdfach
of cl ai ns to

. pr. s, as ¢ n an
méﬁﬁ% fﬂnﬁﬁ@wﬁﬁgﬁgﬂmﬁ%Fﬂﬁ'3’ o#pF Qs a) an antigen, an
antigeni c deterninant, an epitope, or an inmunogen, or

Exbinpld8 -aonijdisoR bf 27X HEUAI paetldled Wil EBNmerBiallf hvailble Protein
antlﬁody bi ndi ng domai n.

A particles
PHA particles displaying the IgG binding domain ZZ from protein A derived from
pET14b-ZZ(-) phaC of Example 2 were used for IgG purification from human serum.

For comparative analysis protein A-Sepharose beads with immobilised, recombinant
protein A were also uséd to purify IgG. IgG purification was conducted according to
protein A sepharose 4B bead purification protocols (Sigma, USA). SDS-PAGE analysis
of eluted proteins showed that the immunoglobulins (a protein representing heavy chains

with an apparent molecular weight of 50 kDa and a protein representing the light chains
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33. A process as clainmed in any one of clains 1 to 30

wherein the fusion partner conprises an anti body
whemwdiosyoelomai n. 34. A conposition conprising BCT/NZ2006/000251

plurality of polymer particles having an average

di anmeter of |ess than about 200 nm the pol yner

particles conprising A) at lI36ast one pol yner synthase,

or B) at | east one fusion pol ypepti de conprising a

Wiﬂé@ﬁreﬁVQBIQﬁ% \%lght%tf 25 &PR| w@x‘%}al it dll gﬁnﬂﬁ{rﬁalﬁ serulmalgscljng the

ionally, [ east one art
Z3- Hﬁq gr@%qesohmlerymgmhe ¥Z)doataid asgsitt ofthe Iﬁdﬁlsymthmlonfthtsmmface

i de conprising (a) a polynmer a pol yner
Ofg%lr% lﬁﬁée bi ndi ng dormai n, a pol ypeptide that conprises

a polyner particle blndlng domain or a particle

T}kommmgglpbuiine iehutddnfiadm @BIHHngmﬂsS # ppl0}.y aBd sHo@fetliadligh degree of
| east one fusion %ar t ner

o S0P 1 sofifbertigle Sl proshia Arsepasive Deide (e 1)
PHA granalés fo?m@d)g? Q8lid tyRIPIEA RPthask AEH fbt BhA 8lutiby of’}grotelns

arti es havi ng an aver a(?e di anmeter of |ess

Sugg?a%n%vhwsn@eﬁqhﬁldm&@fq@m neateipndacs @p@gtec@wpmﬂslgﬁ?g A)
puﬁ?iczltf%ﬁ%hd ﬁi&?th@%@’&@ﬁaﬁ%ﬂédiﬁéﬁ %urﬁ?ca‘%né Lfr’%a e and

fusion polypeptide conprising &
at | east one fusion partner, and C) optionally, (1) at

CongrakRHé geangled icontainilg q@disr wildtype PHAmyn@ams&xbwed} onlgtiow Bvels of
USJ pepti de conpri sing
un%ﬁg)c @%gﬁdllr%ﬁm@gwﬁéq tg ?rapl)lﬁe %Heglgﬁndi ng domain, a

pol ypepti de that conprises a polyner particle binding
Exdowpd¢ h—Sreparption bLpayiner paniplghavimgfusibapoypeplidges a

arti Ie bi ndi ng domain, and (b) at |east one
cnﬁggxsmgfﬁ??tﬁ@ ‘or (3) at |east one of (1) and at
| east one of (2). 36. A conposition conprising a

Thp plasaid iBlustripaSyrargenppnhs tedas havdthihadkbaé ShfO®hich the
L, amet er .of .
phe% gene amph%ed from genomic DNA of R. eutropha was ligated without a start

codon.

The nucleotide sequence of streptavidin as set forth in SEQ ID NO:15 (derived from
pET15b-NusA-SA published in Sgrensen HP, Sperling-Petersen HU, Mortensen KK.
Protein Exp Purif. 2003 Dec; 32(2):252-259) was subcloned using Spel into the phaC

containing plasmid at the N-terminus of PhaC.

The 5° (GCACTAGTAT GACCACGGTC TCGATTAC)- and 3’ (TAACTAGTCT
GCTGAACGGC GTC) primers of the steptavidin sequence are set forth in SEQ ID NO:
13 and SEQ ID NO: 14, respectively.

PCR reaction (100 pl):

dNTPs: 200 uM

primers: 0.5 uM each

template: 10 ng pET15b-NusA-SA
MgCly: 2 mM

Pfu DNA polymerase (Stratagene): 2.5 U
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| ess than about 110 nm the polynmer particles
conprising A at |east one polyner synthase, or B) at

wo e@3n3ne fusi on pol ypeptide conprising a pol POENZ2006/000251
synt hase and at | east one fusion partner, and C)
optionally, (1) at |east one additional particle
formng protein, or (2) at i3gast one additional fusion
pol ypepti de conprising(a) a polymer a polyner particle

bi ndi ng. d 9! .pPol ypeptide that conprises a pol yner
Reﬁ’%t%ot’ﬁbc & B4t |gﬁ’é§dgxrrai n or a particle formng protein

that conprises a polyner particle binding domain, and
Reggjonéior}agggt. one fusion partner, or (3) at |east one
1. Pengturption; dgmigtd4’east one of (2). 37. A process as
2. Depdtpmadon: 208%°6ne of clains 34 to 36 wherein at |east
3. Alnoerlingd 9200 melhieg empecatwe a0¥a of the pol yner particles
4. Ebong&tiar 60ls by72sar f ace- bound proteins. 38. A process as
clainmed in any one of clainms 34 to 36 wherein at | east

30aheul oflRSp Rl the surface area of the pol ymer particles
i S covered by surface-bound proteins. 39. A process as

s cover: - boun process a
P P T B P e 1 s

is covered by.sur.face-bound.proteins, A .
sugl SRR o oSt EReRE Mg ShEdRoud e sy ind 5
biottelabdled subetrateyipclading antideus,tahdbodiesgad nselsicakids e Ahé steam@ih of

substance bound to.or incorporated into the po r )
thepRiptR-Ereday ma?tefaﬁmnrpgm%ca@ﬂg?i%%ﬁtr%eﬁ@ &_ue%ﬁjp%sgfa%ﬂnm
suBqdrn bdpathtihPinBludfg WIEX 81ifb14tIoR a5 Bt APRee bfSprAnary and

| i pophil'i c_substance. 42. A conposition as claimed in
seqandpy,anhbadiesr ei n t he substance is one or nore skin

care agents sel ected from sunscreen agents,
mPar P R REEE mﬁgﬁOand! tioning agents, thickening

agents, water-soluble vitam ns, water-dispersible

vitam ns, oil-dispersible vitanmns, enulsifying
Exangde e Produntioniod reggnthinantiireteins asdpuipy pplypeptides on PHA
a8 pol yners, non-enul sifying el astonmers conpri sing
et hi cone/ vi nyl di met hi cone crosspol yners,

oi | -sol ubl e skin care actives conpri sing oiI-soLubIe
Producfiemef wtanbiods prqitiys asfusion pelypepitdes eicpalymer partigles was
o A R kB 5 00 B SRR Spg GHP Hi, n
MOGtan. ddoreavdr] Exaniplasdemonsiraed et she [rF-pharefukiohi t e

ents, topical anesthetics, ) .
po?y%ept&cfcés Werepproguceg as conformationally correct epitopes. The ability to produce

i

conformationally correct recombinant polypeptides provides a useful vehicle for

recombinant protein production.

Recombinant polypeptides can be enzymatically cleaved from the polymer particles and
the phaP polypeptide using the engineered protein digestion sequences located between
the recombinant polypeptide and the phaP polypeptide of the fusion polypeptide, as
shown in the schematic drawings in Figure 5. In this example, cleavage of the
recombinant polypeptide at the sequence DDDDK shows this site is recognised by

enterokinase and is available.
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anti perspirants, and fragrances, or a conbination

thereof. 43. A conposition as clainmed in claim40
woL@7mB1106 he substance is one or nore cl eani ngPEDNALE®6/000251

selected froma) enzynes including cellul ases,

per oxi dases, proteases, glucoanylases, anyl ases,

r>ases, cutinases, pectinasxs, reductases, oxidases,

phenoloxidases Iipoxygenases I i gni nases,
n
Polgm&f %aé‘gﬂgss @%1 oiégﬂ Flﬁeggi %gg@gﬁ%ﬁﬁ *po{%le;?tﬂfé§ @Rre produced

accafﬂirhg toahemethbdd dBScrﬂ@dmm Examgle U cbogg, ﬂmtlhlyduba’tbﬂ withdoyine

mﬁﬁ@ @%%%gEé?%L§3k3ﬁ¥f§, %€H§§ﬁéﬁ?hﬁﬁﬁellui anhydrlde

and acrylic acid, copolyners of maleic anhydride and
Folﬁw;mg ﬁi&abaﬂz)ﬁpmb PAEE RS %rdmsaeaa@mwmetmmm phycoerythrin

Vi n et her, copolymers o [ i.d n
bRt Fr PR 3-S5 ) OmBOTIBHALTB A () BEbeliinaRe or
15 8§ﬁgm@&n@§n@g@mﬂ@d in claim40 wherein the

stance Is a coloured or fluorescent nolecule, a
[ad|p|soto , one or nore nmetal ions, Qr a conbinati P
Partinlep inshibaterbwithhartia i(¢lpesnd-a8CY) %@rﬁﬂwnﬂw%ﬁtyd S bé?tmy ated
antf l‘n%'uggsl g%élfot Ps ﬂ]%df&eﬁrﬁf tHed Q?she&%'tﬂﬁks%m)@/% by furRl SetiRion

ma-protein, a proteln fragnment bi'ndi'ng domai n,
with straptg\eﬂmlenouﬁied ghytoamithrin far by mdiuiep. pr ot ei n, a bi ndi ng
protein fragment, an antibody, an antibody fragment,

body -h h
Al e G o B BE AR, £00) ™ 2"

anti body fragment, an Fc anti body fragnent, an Fv
Thafitledbictp gfansgfEigure 13 ﬂ(oa\bfh)a Puaresdehonyf the Hgfzhpnb’mea p@diples

T T e

detdfibd GRWsGhEe Rk Ab bAry ligle idpispeific atitodpbizdingasecurring.
I mmunogen, an i munogen fragnent, biotin, a biotin
deriv t|ve an avi di a stre

a u a
e A et PR 9L B AR 3
wi hra'%g[lﬁn} mA®s. RESPLPbs1Y ﬂiﬁﬂtérolqﬁa* 6P (1) SO ibly histogram
fragnent, a |ligand, an inhibitor, a hornone,  a Iectln

shewspotlgaishifi iaiflereseenee ayirithay thedegptive cantemiashoivieg Hg? is
daggg?gﬁ%mgﬂggpg%.@Eﬁggﬁl dﬁx§ge|ne residue, a library

a repor and an affinity
purification peptide, or a conbination thereof. 46. A
Afto m@mwbaimnagttcdrmroﬂedasc il A ymehies shift ial fhiopascage indengity

ind}f! sgigaglagﬁgpef LA L &1§%v%21 £ FOLhGERs. an en. or

After 16 hours incubation with enterokinase (iii), no IL-2 is detectable on the surface of

the polymer particles, indicating the IL-2 has been cleaved from the polymer particles.

Therefore, the IL-2-phaP fusion polypeptides can be cleaved from the polymer particles
by overnight incubation with bovine enterokinase. Proteins that typically form inclusion
bodies during recombinant protein expression can therefore be expressed and then
cleaved off and very easily purified from the polymer particles, producing very pure

proteins with high biological activity.
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b) an anti body or antibody fragnent, or c) an anti body
bi ndi ng domai n. 47. A conposition as clained in any one
wo@tooclzi’ns 34 to 44 wherein the fusion partnerPCT/NZ2006/000251
conprises an anti body binding domain. 48. A
conposition as clainmed in any one of clains 34 to 47
wherein a. a coupling reagensy is bound to the fusion
partner, or b. a coupling reagent is bound to the
fus ﬁﬁ r and a substance is bound to the
couégﬂﬂé t@gent, or c. a substance is bound to the
fusion partner, or d. the polyner synthase or the
Expﬂfpl#i i ePfq;l“aﬂrhﬂ@l of et @nbinhasP Hacpn reibkesicaiethingn gt alpled
with a couplin ept to format |east one binding
subfytpihugan Ace lc@BWg‘? ﬁ%ﬁepm’f thereof. 49. A conposition
as clainmed in any one of clains 34 to 47 wherein the
Tht PRk FRADAKB @@mb% P5 WBedas i dithr Ba¢kbone, amd véhictathe phaP
coupling reagent is_bound to the binding donaln or b.
genp ?%Qlﬁ'l Pt Bengere DN oldkfefrepa iR dieppthdi ng donmai n and
a substance is bound to the coupling reagent, or c. a

Th§ WhsbiR r&l@ﬁmirﬁof@l@nﬁﬁﬂ aEé?%l RAinbireethied asl M@drﬂ) 1nd6EQ)ID NO:16
onbi nati on t hereof 0. ACO osition of

("&mpw@t@@ 0&90@pm2}1@ﬁaﬂ}f\d®ﬁ@de§h@1®?es&1’aﬁhﬁ’s\l gzmmél edracellular
do{ﬁ%&%@‘ﬁ%&ﬁff&%@%c%&@lcﬂo qﬁ@e%%or%i 13 Wb &?{es&:ld%ns 1

e conprising
Esdmﬁchna Icypeptpihdalom lﬁq:mmyasuhgma gmvisythﬂapemym aplaswhesj'r 23)0

il e 0 B AT Pl B R S e o int

th@ﬁHaP%Bﬁlﬂa nind plisn@ill at B3 t-tefhiuPo BHaept i de conprising a
particle form ng protein, or (2) at |east one

.addi |onal fu3|on nprising (a) a polyner
]ﬁ%nﬁﬁé %FFWEP% t%dﬁﬁﬂbgbﬁé&h, a pol ypeptide t hat
conprises a polyner particle binding domain or a

PoBakdr ip#tRlck BhvThS Suddrfadien PollpeptideaRbe 9681 13 sPrebry fi imolecules

particle binding domain, an
that bind the soluble domain of human acetylcholine-receptor.

Example 12 — Preparation of recombinant PHA particles containing the alpha

subunit of human Thrombopoietin Receptor Mpl).

Once again the plasmid pBADHisB (Invitrogen) is used as a vector backbone, into which
the phaP gene amplified from genomic DNA of R. eutropha is ligated.

The alpha subunit of human Thrombopoietin Receptor Mpl as set forth in SEQ ID NO:17
("Expression of the Soluble Extracellular Domain of Human Thrombopoietin Receptor
Using a Maltose-Binding Protein-Affinity Fusion System"; 2004; Biol. Pharm. Bull.
27(2): 219-221) is subcloned into the phaP containing plasmid at the C-terminus of PhaP.

The 5° (GGCTACTCGA GATGAATTCG AGCTCGAACA ACAACAACAA TAAC)
and 3’ (CAGCTTCGAA TTAAGTTGGG TCCGACCACG AGCTCCAGGG) primers of
the Mpl sequence are set forth in SEQ ID NO: 18 and SEQ ID NO:19, respectively.
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(b) at |east one fusion partner, or (3) a conbination
thereof; wherein at |east about 1% of the surface area
wotooria77pol yner particle is covered by pol ypepe@OaZ22/000251

A polymer particle conprising: A at |east one

pol ypepti de conprising a polyner synthase; or B) at
| east one fusion pol ypeptigdg conprising a pol yner
synthase and at | east one fusion partner; and O

e R oo BEPROBER VP oo, om0 °

addi tional fusion pol ypeptl de conprising (a) a polyner
Pol@mpOpartiEes mmgl @bleﬁbidnq;oly@epim cam beauspd koy peqeni fdemoleeatles

thaSand oA G B GBI EHPOEBABATELE 8 pol y e

particle binding dormi n and (b) at |east one fusion

v par ENgvMEIMMOBILISARIORt i on thereof ; wherein at
| east about 10% of the surface area of the poI ynmer

particle is_covered b ol ti A
Exbaple 61-cSEBIRY bLMedompeay oo ans pgie araaie e polymer
co,%gmg lﬁqe,a PRlceger synthase; orB) at |east one

usi on pol ypeptlde conprising a polyner synthase and

at | east one fusion partner; and C) optionall
Invpgwtlonﬂf:@rrrﬁ@ %@Efﬂhqj@rwﬁsp@ﬁ the Hbfelgl%lahayp ggvgal p%f )'# }Jﬁ)ﬁ polymer

syn?l{al% gdrﬁot % de@%ﬁie@fro}necﬂééoré’ BEthe @ﬂid@ LaRale f)él§h1@f‘partlcle either

pepti de conprising (a) a polyner a
by naertmf:nﬂ \eltlbdelwmglgdcagantﬂ, sugh ooy peamyilel €0£lhaﬂ0é®ﬁbﬁﬂll3§@?

o AR AR P RISy B PR e

cofdiitisisng domai n, a_nd (b) at | east one fu5| on partner,
or (3) a conbination thereof; wherein at |east about

50% qf the rface ar aoft rticle is..
oo S S SRSk KIS GERE bR ices an
thecﬂo?}}n’i@%aﬁﬁlefﬁiﬂclhﬁg‘ &o@ﬁm‘é'fﬂie%lﬁnel sy@h&s3. Whe é&lvﬁtedl kebility of

mer partic
thepbongll enable% stable transportation of substances bound to or incorporated into the

polymer particles to their target site.

The N-terminus fragment of the surface-bound polymer synthase (N-terminus to the
beginning of the conserved a/B-hydrolase domain) is extremely variable and may be
replaced by functional proteins using genetic engineering methods. In this manner,
polymer synthase activity and synthesis of polymer particles are retained (Rehm, B.H.A.
et al, Biochem. Biophys. Acta 2002, Vol. 1594, pp. 178-190). As a consequence, surface
functionalisation is obtained which exhibits elevated stability.

Protein analysis has surprisingly showed that with a N-terminal fusion the copy number
of the polymer synthase at the particle surface is strongly enhanced compared to the

non-fused polymer synthase, which is almost only detectable by immunological analysis.

Example 14 - Protein A stability.
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further conprises at | east one substance bound to or
i ncorporated into the polyner particle, or a
W@ oovhiosetdé on t hereof. 55. A polynmer particl e aBCTNaRMWwed00251
in claimb54 wherein the substance is a protein or
protein fragnent, a peptide, a polypeptide, an
anti body or antibody fragme#t, an anti body binding
domai n, an antigen an antigenic determ nant, an

o no
ZZ?I%%% gg§r’%e gf Eggf g oa ré) §u#i{c u'{Fg%pe%qa ﬁrqﬁca’u@n g?él@é
derbiseptiay cahsistent pLdfﬁcamat peviesméatveraad fstromtahﬂhﬂbedmpe,ratare

factor bst.ra enz a ca-factor
staf Bpepitroested B SINHNE ERITA SOles Ly pereo P Gragruigs and then
asskdstidfe Igﬂ‘bl'nﬂﬁ‘lg Qhﬁeﬁfty uﬁn@EEMC Ghaful el Gveré@Reated for 15 mm at
ol i gosaccharid pol ysacchari de, a gl ycoprotein,

differgsit gemperatesies atsh 1%&@#@1@648%3@89& togmicgqtitergilate. alche plaée was

TtV dVeHs ht%t E&F "ﬁi%jﬂeg@“é? hgfpvﬁﬁl%tdq}ﬂ%e tli':heErEA B R RhRerufh
hBCr OftD rug of abuse, or a combination

dlSBdfledf(bmfPB B6as aldpdhndbe pka&xmcldda@dafsr thairmethoinmtegipaiatnrg ALhe

erein subst anc. r skin.ca
wellS Pt B e nSor Buh s R S eR RSt e B Gl e fo
30 @@AGtES 4tQBbM EerRgeatie, Tméwwell@em:re theRORRh&] teaibres wathIPBS d
vitani ns, water-dispersible vitamns, oil-dispersible
de‘{ﬁl‘?l?%?ﬁ“lai"@es"@hiﬂ igiEample %l ast omers conpri si ng
di met hi cone copol yol crosspolyners, non-enmulsifying rs
FigREPs iR Ghd a6, Bfﬂﬁﬁfg\éhﬁaéhz HaRREdPpaRNE 60% binding capacity
crosspol yners, oil-sol ub in careactives conprising
suggeptingghatisheZ L dpmeimevasi neBHdy $nfpydipgost er ol s, anti - acne
actives, betahydroxy acids, vitam n B3 conpounds,
i nod d . S r vengers,
e T L U GO
anti-cellulite agents, topical anesthetics,
Investigasiensestiedhou ferthe pyragea AE e invsntian hayierpyealed dhat expressing
I l1al
enb A28 Sl oL BN TR PRERLE bEnBBolt kRl PRRCIE o T
stabiise teedzfme for pyolengey peisods tind ungercetangd efsdarage conditions.
peroxidases _proteases, glucoanylases, anylases,
ases, L DAse 0
In Bﬁg Wxﬁ HA ﬁﬁralg%s 6’%?% {eléeggg %S’Va]lc{n?lglf&%%ﬁ&e B= g&ﬁaqa)§ﬁ§se at
thePPH A Wranidsesfacd. annases, pent osanases, nal anases,
b- gl ucanases, and arabi nosi dases, or b)
anti-red sitjon agents including nethyl cellul ose,
(l@@?%%yﬁﬂZE%?W%%llulose, hydr oxyet hyl cel | ul ose,
pol yacryl ate pol ynmers, copol yners of nal ei c anhydri de
Plaxnddsesey td srodwded, L@ZM@M{B -galattosidiseiRH A syntibse disiandwere
et hyl copal yner,s of mal.eig anhydn

copSRBpE g5 FomB el BEPGTETLS 67 AP Eneiing GPPLES and
cofBiACddibiof, encoding the linker region, was generated by hybridization of the

oligonucleotides adaptor 5°-P-TATGGCTCTG CACTAGTCAC TGC-CA-3’ (SEQ ID
NO: 20) and adaptor reverse 5°-P-TATGGCAGTG ACTAGTGCAG AG-CA-3’ (SEQ ID
NO: 21). The adaptor was inserted into the Ndel site of pBHR80. The Spel site was

used to insert the lacZ gene in frame with the respective PHA synthase gene. The lacZ
gene coding region was amplified by PCR from genomic DNA of E. coli S17-1 using
oligonucleotides 5’-lacZ-Spel 5°’-GGACTAGTAT GACCATGATT ACGGATTCAC
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acid, or c) a conbination thereof. 58. A pol ynmer
particle as clained in claimb54 wherein the substance

WO 2008/080b©ur ed or fluorescent nol ecul e, a radi BCBFYNZPEN00251
one or nore nmetal ions, or a conbination thereof. 59.
A polymer particle as clained in any one of clains 51
to 58 wherein the fusion pargner is sel ected fron1a
protein, a protein fragment, a binding donain,

T DO IR U 0P 0
GA@cam@m@wAm@ 3c t@w ID NO am D@ Eybrovigett Spe sited. Td
domai n anti body, a Fab

infirt g Hf*r‘qf Zdﬁ@% tsynﬂ%me g el lf?iag)stfarbé@qﬁlelmst-raﬁae prpstruct was

gea&tatea%ghéulsa@gﬂgﬂfe,xmﬁﬁﬁbﬁ DA %g&eﬂbﬁ&ﬁ ggm@bAla%z F@aB'the
anti body fragéE a single-chain Fv anti b

regnegigieesites o HiCh® Betass.ndi angl Bided. rRehan 2@0& i @éMS Mmroblol
i n

LA o ELED B0 BRSPSl

ovdmxpmsma)rveﬁ Lz -RhalCd |and PhaGt, nl&nXbaUBHrrrHI PNAUhshfeatsdronan

\ a co-factqr, a receptor, ept or,
P%%%PW@%% BFeSHRlctieC ik thereshsetye SispaRPIET 146 and
trans A8 nto Araid BRAH(DEY) pLRs8.bi tor, a hornone, a lectin,

a pol yhi stidine, a coupling dorml n, a DNA binding

B P RS2SR S 2 3021 o

pmﬁbfléc%hé@ﬁ Tﬁ’ﬁﬁfdrgﬁnts Wer@gr‘am't B@d tg%ntd]ﬁﬁro C80.6,804 ih%n
ne article as clainmed in any one of claing

lngt@eé By Mrgnglsapnonﬁl f-Dsthingalaetopyrenosids: (IR Getrr acfirtal gemntmumn

of Y frxg/f" 'Affer gleg\y) %r@ﬁ tt1b%ae} g he%'eﬁso\gere thgrvesa%ed %y ceﬁltré geﬂi%x C?}I)d

b)” an"an or “ant
stdredali-ngp°donmai n. 61. A pol yner partl cle as clained in
any one of clainms 51 to 58 wherein the fusion partner

R B R S R OB R O

wherein a. a coupling reagent is bound to the fu3|on
Fopasmplementatiobof the PHAphdgative matgat) thei IscBphat dede bhplasmid

N A —

sﬂf:é«l@ﬂ B?éhcﬂﬂfsf—fb@xge v&dtorpBERIB OPS)| rYdiBingSik PlIAKE P?JBRU@S
ticle formng protein has beencemca? di fi

ed
1a%plﬂhc b B 60k Sl frd Wasaigrdhas dogorf tertignsfer plaseidl p@@é{lﬁoﬁdw@hw
mt‘aqi@érﬁgm%a AphaC1-Z-C2, and transconjugants were selected on MSM containing

150 pg/ml gentamycin (6). Cells were then grown under PHA -accumulating conditions

and the PHA content was determined by GC/MS analysis.
In vivo PHA synthase activity.

In vivo PHA synthase activity was obtained by analyzing PHA content of the respective
bacterial cells. The amount of accumulated PHA corresponds to the relative in vivo PHA
synthase activity. The PHA contents were qualitatively and quantitatively determined by
gas chromatography/mass spectrometry (GC/MS) after conversion of the PHA into 3-
hydroxymethylester by acid-catalyzed methanolysis.
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e. a conbination thereof. 63. A polyner particle as
claimed in any one of claims 51 to 6 1 wherein the

WO o@osr7par t ner conprises a binding domai n andP@EI/Na2006/000251
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 th&3Xoupling reagent, or c. a
substance is bound to the binding donain, d. or a

hoﬁﬁﬂp%ﬁ gp,hmgreof 64. A polyner particle as clained
y ong of clains 5 1 to 63 produced according to a
process of any one of clainms 1 tao

Celtsonepr@ bavpgierd bsomtrifgg%@n&ﬂ g %érotopeq :‘:’ea%l‘s“A €t Thresgimept
wase\VXshgcﬁ] gn@{usgérﬁw’ﬁn 353'?1519?@& Sl rﬁ%ﬁ)g%@a@é:&ffﬁ!r QEH ©73).aCells were

A di aghosti c

pasﬂeelatgmngh Emmpln Pmssn@m tmmo 80Q0; b 8§ m|bgf thasell prante iwep depded

ontg ﬁ@fyézpro &3 %g? t/ | @ §frscerof' ﬁg@’a?él:] b‘%% OA%-‘%{ ng
ultlﬁ&efi‘ltrffﬁ @ioh HO2 At 163)7000& EhRras gtanulles toudd hepisbteddican a

t f cl
T S Rt b PSP Geies s patpary el
V01§1§E§ %ﬁéﬁ%&%@gﬁr? Gl;'i:ﬁg/l gP{ ’ﬂ@)’arﬂ"b%n@ﬁ‘u@ﬁ%t 10,600 # & f§&40 min at

clained in claim67 wherein
4°Q. Hibe perlipmeircoptuiting fhe $Ha grahwapbs suspendeh nphogppte er and
ing an ELI SA plate, microarray slide or a
ﬁo@ﬁng (?ography matrix, or a combination thereof. 69. A
nmet hod of detecting and optionally isolating at |east
To twalitel@2tat derfibhgranules stafa;:arilﬁﬂé granibes 9 Phasguginosa AphaCl-Z-

cofatbrios aldainpar ek aee ety pfER SRHET s IRe by e
wila@palPeRirhyin®¥a PO wenéadotaitd yndoged cortRLIS Ae poI ymer
partlcle the fusion polypeptide conpr|5|ng (1) a

R SR SR SN AT T S

susPeisidd R ih@baea %V&h%hﬁ‘étm°thﬁftem{mdimgsﬁﬁh 3 %’QIVMWBSA for 1 h,
article binding domain, and (ii) IeasL domai. n
0

eachhvegll wig inciated weith ml_*gé@na& @Wpﬁﬁ@h@tomdase anti conJugated to
Horse Radish Peroxidase (HRP) (Abcam Inc, MA, USA). After each step, wells were

washed several times with phosphate buffered saline. As substrate, 200 pl of an o-
phenylenediamine solution (OPD, Abbott Diagnostics, IL) was added to each well and
after 30 min, the reaction was stopped by adding 0.5 volumes of 3N H,SO4. The amount
of substrate conversion was measured at a wavelength of 405 nm using a microtiter plate

reader.

A specific binding of anti-LacZ antibodies to PHA granules isolated from P. aeruginosa
AphaC1-Z-C2 harboring pBBR1JO5-lacZphaC1 was suggested by a two-fold increase in
absorption at a wavelength of 405 when compared to the wildtype PHA granules (Figure
16).

B-galactosidase activity assays.
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(b) contacting the polynmer particle with a sanple

conprising a target conponent such that the binding
walervaios77é nds t he target conponent to form a CPOPNEXN06/000251

(c) detecting the conplex, and (d) optionally

separating the conplex fromthe sanple.70. A nethod as

clainmed in claim69 wherei Mddet ecti ng the conpl ex

conprises contacting the polynmer particle with a

Thelt lgaté%ga{cﬁ?igggl%se%ﬁé}%?& HadraWith helimide WethBEL &0 BEMs abtive when

usi on polypeptide or to the polyner
fus@bwith ith €, teraritusde tled terminusef HedHA synthase eed inemobilized ghthe

nmet hod as.clained in claim?7 rej .
praf5 ot S7EL TP el S fR 50 Oy dahsestavi o
68,6dced in any one of clainms 69 to 7 1 wherein the

pol ynmer particle conprises a) a |abel bound to or

i ncorporated into the polyner rticle,.or.b), a ea
Detgiiealien o) reat PRt B YRR AP T o Pt
MMRBFYWEV a polymer particle binding domain, a

pol ypepti de that conprises a polyner particle binding

O LA 2S00, B L2 s CRIBEASES e
wa?glggitt&e& Ay g‘é‘flﬁh!(dé%é f}& BohaP§ht sansRItRpHESRI-BID)C) at

one a titonal fusion polypeptide conprisi n% a
galn@ppyraesid(ONRG)ronGBiratiomwesianziag fiom? G tp ROQHYL dhe

of cl ai 6 o 72 erein s fo
corgfan e g TS e i BRI MiaBlis Monten
kintZtﬁes v@iﬂlﬂﬁk ﬁﬁﬂoﬂfo?_ah‘ﬁiﬁﬁgtasi(_m aiatysts (Bigne I&q}trnnziﬁn?\hiapt@qsnsystat
e polyner partjc conpri s WO Or . nor i fferent
soff e Jne poh KR e MaNTE A e ol o Bl PR Per e
75. A nethod or systemas clained in claim®68 wherein

En SPPiwper particle conprises three or nore different
usi on pol ypeptides on the polymer particle surface.

i G R SR T T LA A & v

iR OIS Eéczaécﬁ!vﬁ?%s RIABit61eNB oA RO BE 12 Gre€ls. The PHA granule
incorporated into the polyner particle

-l e, or .
suspendiomwes sered kg Sotitherwith Addrdieigass rm@;ﬁéqféﬁa%ﬂ Hoghtred

. n cl ai r.ai : LS 1 .. Th
Dighgdidy I 40T aft b RERBRUE okl L BOAAT gycerol, The
addieibRbf 20vy/vpglyeeralondiltedin du bedt stosagie stabity it boef theinitial

clained_.in an e .of. cl aj 69.t0 77, wWh [ :
B A R
redlRLiSk BF DAt actidily REAt9BRE tieriniially termagehl.acdr do)ivign(Table 1).

anti body or antibody fragnent, or c? .an anti kcxiodx .
Intistesdingly afienb? weeks, there was still 87% of the 1nitial activity detectable in the
PHA granule suspension containing glycerol, while the LacZ activity of the PHA granule
suspension without glycerol showed already an activity reduced to 75% of the initial

LacZ activity (Table 1).

TABLE 1. Determination of enzyme stability of B-galactosidase at PHA granule surface.

Storage time  B-galactosidase activity B-galactosidase activity (protaease
a
(weeks) (protease inhibitor) inhibitor/20% (v/v) glycerol)
[MU] MU]

0 77400 77400
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79. A nethod as clained in any one of clains 69 to 77
wherein the binding domain is Protein A or a ZZ
waleovaios77080. A nmet hod as cl ained in any one of PCI/AiZ2®6/000251
69 to 77 wherein the target conponent is selected from
a protein, a protein fragnent, a peptide, a
pol ypepti de, a pol ypepti de f5agnent, an anti body, an
anti body fragnment, an anti body bindi ng domain, an
antigen, an antggsp fragment, an aggdggeni c
deter nant, an &Ritope a hapten, i mrunogen, an
gl%gen fragngg a netal ion, a al ion-coated
m)le bi ot i 0194 bi otin derlvatﬁ/?ts8 avi di n,
streéﬁhV|d|n, ah5508hi bi tor, a co-f&%00r, a substrate,

an enzyne an abzyme, a receptor a receptor fragnent,

ece tor subunit fragnen
Ny 3?1%‘ “? e%’g;@é% o ‘8 éiveFf‘e%S’élsii EPrthaanggﬂnulﬁs suspension
F%P antagoni st a SI nalllng nol ecul e, a
P i :IP]P§ WgrestBedatt Caﬁ'gﬁlgﬁtﬁﬁlﬂﬁﬁq@%‘ﬂm wasmeasagehentisolaied PHA
%?gﬁﬁh factor, a gromh factor fragnent, a

transcription factor, a transcription factor fragment,

an inhibitor, a cytokine, a chenokine, an inflammatory
EARAIE1OL ComiRR0R BECIRN Wieune Dy BLifisRAcCnar L OF, @

pol'ysaccharide, copro el n, Ipird, acell, a

cell -surface proteln a cel | -surface lipid, a
In this exampl the effect oBploywtetstrengih veb investighed e

gl ycoprotein, a cell extract, a virus, a virus coat

[ tel

PEPL B S RSRTIT0 BRGNS o RN B8 0 °
deniyesidyfring pE’HI‘HJeZZ@) pﬁaé}(mlaécﬁllhe c:cmltﬂoiloféthé 187 @r@gﬂm wefe compared

o BB o B R ZR P il S oL PRI st o

nucl eic a(:| d or a conbi nati on ther eof. 81. A nethod as
Figukeal hehabwis 17 Zadomaim éisplhyiaf agmpeﬁ@cléﬁde?ﬁed’\ﬁeﬁl@BHR@eZZ(-)phaC

(ah picieles SRREAGR s e HRb 72D (ks gE*s“lﬂ(h {26) phaC (C),
inclibdted Wi Ri(D; ﬂ-@l) (ol* ll-ﬁ b@) Fﬁnﬂ%@ﬁhﬁﬂél@ﬁ@n&lsé | ms\b (which binds

1 nt erl euki n- | I nterleukin-6
well i Biofeiy Ry %ldlszﬂwewl&ﬂy mb@qtbwm@g@tn@toa@y E (phycoerythrin)).
I )un £l eaved
At F%%gﬁlzg{ég%ﬁc%ﬁﬂja@ﬂy g?«% }:ag{ége%aﬁa? §7 Q’:%fc?es bfnﬁ’M't Fsevl OI XMOre
IgG/partiele e it lawes, Hut hotSpfuriting moriéelhirambha@;,tg)@ﬂ;vmsﬁll E&ﬁ’s @fore
o bFGF), Angi ogenin (ANG, Vascul ar Endothelial G owh
actor (VEGF), and Tunor Necrosis Factor (TNF),

Interl eukin-8 (CXCL8/I1L-8), RANTES (CCL5/ RANTES),
ExAlppleki7r€oimpa maisch Istweer ZZFwireioleg ahCXsrhMeMiflly aviiapryt €
Buﬁﬂ nF attractant Protein-1 (CCL2/ MCP-1), or

debeads, . g-induced Protein-10 (CXCLI O/I1P-1 O 5 or
a mxture thereof.82. A method as clained in any one

In this eRhrApRBhSRPGE lﬁncﬁn% aftines; QF ZthEbﬁaaﬁI dibadhg PRBIBOWN I ®Impared

i sed on a substrate conpri sing an
Wltﬁﬁ‘i’fgﬂemwéi[ éva% lrateingh BipMag berdsdPerppesties Bigsesitns).

matri x.
PHA particles (A) (ca. 150 nm diameter) derived from pBHR69-ZZ(-)phaC of Example 2

displaying the IgG binding domain ZZ from protein A were shown to display at least the
same binding affinity as the BioMag beads (B). (Figure 19).

—

gr
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83. A nethod as clainmed in any one of clains 69 to 8 1

wherein the at | east one polyner particle conprises a.
wW@2aloy1mes particle produced according to a prpPCENE206/000251

any one of clainms 1 to 33. b. a conposition as clained

in any one of clains 34 to 50, or c. a polynmer

particle as clainmed in anyl4éne of clains 51 to 64. 84.

A nmet hod of produci ng reconbi nant pol ypeptides, the
Exaq}?{)@(i? —C]tozmﬁrciessii@q}igwﬂa WP dompRafiive ekdmpleoduci ng host

ce hat conprises an expressSion construct conprising

a nucleic acid sequence encoding a fusion polypeptide,
In thisexdrosle die gffscy pfaparticlesizopy ineshgated) a pol ymer

particle binding domain, a polypeptide that conprises

; | bindi ' o€ EQample 2

B R b
derlviedh Giongp Eibirhi27, (- }epbe C (viodre eotpprirgchiopartitéestdeeived fog BHROO-

i Iésion bodi es when expressed in a cellular
ZZ%ﬂ%? ssion system wherein the culture conditions are

suitabl e for expression of the fusion polypeptide from
PHANRrigl¢y desised o iU AbEZ (2 ptaC eithfaprreragodianttepol apeut 100

) Yoo bR oy PG PG AR comperd
to Jbg'éé bficlRe ¥ PRAtHIHE pB RRIBYIZZ(NEhdd (A)ang ohiicks fiestly deied from

I ndi ng domai n, a polypeptide that conprjses a I
PBHRPZApbIGHAD g Tubieltioh B 48 PREF BRECL MG HABYGI R0 o

aﬁ%ﬂgﬁggonprises a polynmer particle binding domain, and

i1T) a polypeptide that forns inclusion bodies when
expressed in a cellular expression system and(b)

Exampleat® +sivg disteibittion of pplymep pprticies dgrived from a strong promoter.
particle-formng reaction mxture to format |east one

In %%I éﬂ%ﬁkﬂﬁé LGk B¢ %xl%ﬁlo%é% sHEIJIOGh BRiClk 31886 ifveSildted R1ls
ere t he partl e ormng pr tein co rl.ses a
wepogrymarto sglhddnsisies o8- 14" frel. irog0 wd. avltutereplliimaggsaiese Bisen by

_Wherein the particle-formng.r =oN. Mm%t 50 ti

e RS PR A Feron e SN BEoNeE 19080 tg 75,250 fimes,

allbWin2R¥sofidn@bwa :t@hlﬁﬁilt a% e, Rapmmf tatiive ithdpes bligdrtiele size were
partner is a polypeptide_ that fornms inclusion bodies

selbgiehmantBganidg ben arell wsrp ey S s i

The size distribution of polymer particles displaying the IgG binding domain ZZ from

protein A of Example 2 derived from pET14b-ZZ(-) phaC is shown in Figure 20.

90% of the particles produced had a diameter of about 200 nm or below, 80 % had a
diameter about 150 nm or below, 60 % had a diameter about 100 nm or below, 45 % had
a diameter about 80 nm or below, 40 % had a diameter about 60 nm or below, 25 % had a

diameter about 50 nm or below, and 5 % had a diameter about 35 nm or below.
Example 20 — Quantifying Particle fusion polypeptide coverage

The level of fusion polypeptide coverage can be estimated by separating the particle
attached proteins using SDS-PAGE, the fraction of fusion polypeptides estimated based

on the intensity of the fusion protein band as outlined in Example 6.



89. A nethod as clained in any one of clains 84 to 88

wherein the host cell conprises two or nore different
weressideon constructs that each encode a dif f BEBNEZ2006/000251

fusion pol ypeptide. 90. A nethod as clained in any one

of clains 84 to 89 including the initial step of

sel ecting a pol ypeptide that47f orns i ncl usi on bodi es

when expressed in a cellular expression systemby: (a)
INDUSERIANAPPLICAGeNIr e search to identify a

pol ypeptide that has previously been determned to

f or in%%ﬁ;ion bodi es when expressed in a cellular .
The psthads; Rabyraggrdisles spd fusjonaxpiews of Hy paesentriayaptior have utility
in BALNREEY, ipfieil i 1
P R R ey

determ ne whether or not the expressed pol ypeptide
Thesg pegsong ekilled iniheet nilk understand thasttheorbosie descripiias iprovideg by
5 wag%? ilﬁfstrﬁéicﬁi g tltht tﬁQinfvgﬁtz q% n&t lﬂﬁ'ﬁeldst nrgto.( 1)
eparating the polyner particles rromthée cells or the
reaction mxture to produce a conposition conprising
pol ymer particles, and (2) optionally separating the
fusion pol ypeptide fromthe polynmer particles, and (2)
optionally separating the polypeptide fromthe fusion
pol ypeptide. 92. A nethod as clained in any one of
claims 84 to 93 wherein the reconbi nant pol ypeptide
does not require refolding. 168 93. A nethod of
identifying a target nol ecule that binds a receptor
pol ypepti de, the nmethod conprising: d) providing at
| east one polyner particle conprising at |east one
fusion pol ypeptide, the fusion pol ypeptide conprising
(i) a polynmer particle binding domain, a polypeptide
that conprises a polyner particle binding donain or a
particle form ng protein that conprises a pol yner
particle binding domain, and (ii) at |east one
receptor polypeptide, e) contacting the at |east one
pol yner particle with at | east one target nol ecul e,
and f) identifying a target nol ecule that binds the
receptor polypeptide. 94. A nmethod of identifying a
target nolecule that binds a receptor ligand, the
nmet hod conpri si ng:

e N e



(b) providing at | east one polyner particle conprising
at | east one fusion polypeptide the fusion pol ypeptide
weopssneg (i) a pol yner pairgi cl e bi ndi ng doneCTYNZ2006/000251
pol ypepti de that conprises 4 pol ymer particle binding
domain or a particle formng protein that conprises a
WHAT WE ¢iAIVME8ti cl e bi nding domain, and (ii) at |east one
receptor ligand, (c) contacting the at |east one
1. Aabiuse forpasducidgepotihér @irtidlen shie roeestk as@ptisingl ecul e,
and (d) identifying a target nolecul e that binds the
receptor ligand. 95. A nmethod of producing a m xed.

A) p@g&hﬁ%@ oF c%ﬁ CORPYHES a‘rpla?stt et g@r@%ﬁm goastauct oaﬁraﬁlyclmked to a strong
oY o\VIWol ' z ing- host cell containing a
pn1xgé’g%%ﬁ?gggg%b%%%ggg%gggkg%'constructs wher ei n each
expressi on construct conprises a nucleic acid sequence
(lancodi lngst an¢ nwdleis apidispgrspee decodinge palsinensyplaypast i de

conprising(i) a polymer particle binding domain, a

ol ypeat i F COnDr | i el e bl adi .
Ao RE bl UG bGP AERe S BUAFR s R ONESBR BB oprises o

pol ypelynierEirthdse ahil adieay otde fmion paamdr;(i i ) at | east one

pol ypeptide of interest; e) inducing the host cell to

B) ¢ éﬁgtrrfgl%g glo%{cg:gé ,ug 4 ééﬁ%%ﬁpsggtagg%f %?Hr%ﬁgﬁ)gf%)%%fg?x%}ﬁe%gmn construct
alPfoy @&%dﬁ@ﬁ%f%g%e? gmciee By R YilPhePditiast,ang and f)

optionally se g the im xed popul’ati on of polyner
particles fromthe host cell. 96. A method of .
C) - sépamtingfthe pelymer parteles fromebe celtiviigd hpstisgs t nrpdicgycomposition

ol ypeptide conprising: (d) providing a m xed
C%’&B%ﬁ%??%&mgfp llc%/ersfer particles conprising a m xed
popul ati on of fusion polypeptides, the fusion

2. Apsrbygee i predudhapolymengar(itlys, ahqoaroyess comatikingd e bi ndi ng
domai n, a pol ypeptide that conprises a pol yner

art.icle binding domaip or a particle form.n t.ein
&) oioimg s st el odopBPg ablea ate PSSR E OREARY 1Gd to a strong
pfdrhote@the! &@?éssi@ﬁ_%oﬁs‘tﬁ&%&nﬂ%&ﬁﬁ%@ep“ de; (e) contacting
the polyner particles with at 1east one target
nmol ecule; (f) identifying a target nolecule that binds
(B | i btlgnst openyeleistacideseqesnce anepsingorPAYMET HINRAGSi B any
one of clains 93 to 96 wherein the at | east one

(ﬁm Y BERAd: A8 Rlicleic acid sequence encoding a fusion polypeptide that comprises a

polymer synthase and at least one fusion partner; and

3) at least one nucleic acid sequence encoding a particle forming protein or at least one
nucleic acid sequence encoding an additional fusion polypeptide or a combination

thereof, wherein the additional fusion polypeptide comprises

(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 at least one fusion partner, or

(b) at least one polypeptide and a binding domain that binds the fusion partner of
the fusion polypeptide or the additional fusion polypeptide;



B)

S

A)

B)

9

WEe@Um®BT196 a protei n fragnent

interest, the at |east one |ibrary polypeptide or the

at | east one receptor ligand is selected froma

a bi ndi ng domai NnPCENZ2006/000251
‘target-binding domain, a bi e ng protein, a binding

protein fragnent, an antibody, an antibody fragnment,

attivating Bedyshesivyndeheinditions sairdbildafod yxpreghidn efhae Bxpréssion construct

[ hai n_anti body, . i ngl e-donmai n anti body, a Fab
S5 Flo B hde it e Bl T agbve: s’ Fy
anti body fragnment, a F(ab')2 antibody fragnent, a Fab'
sapdrbiixeritie HoB@E: Dhsticks FoRotHR caliRhtedR¥I¢ R AuAN dRAM¥iton
fragnent, an antibody bi ndi ng domai n, an antigen, "an
QRPTi§ERibO@esr darfidlRsnt . an epi tope, a hapten, an
i mmunogen, an i munogen fragnment, biotin, a biotin
Aefdcuats Qi : 1. a_substrate, an
PR bl BrodRinE Kbt ptidiel Tt ARy Tonabiiel | Scept or
fragment, a receptorsubunit, a receptor subunit
m\agmé athostagelli comphisingrat leastame ekpregsicloo@istuctipetubly linked to a strong
?@rﬁgti n%t}é)on t her eof " 98. A pmethod of identifying a
PrAr gt "WorEur e BT IS FISPESiRgsi on pol ypept i de

conprising: (d) providing a conposition of any one of
(t) ai meleddt ond nBcléicRRY Rijllerich 8néddSA LN PIHP §ntERBRS Ses

at | east one receptor polypeptide, at |east one

eceptor ligand, at |east one pol ypeptide of interest,
CVRN éﬁgﬁ‘“ npelgicaeid ssangnse sreading vfusionqltrientidé tat comprises a
t her t ' Lt with at | east

e L s e S L S

nol ecul e that binds the fusion partner. 99. A nethod
(s crbleati@nt nuelsly acideseqiienct encurli@an ald@bnahfinmolypeptide that
identjfyj.-ng the target | ecul g conprises ¢ontacting,

e SOPUHER asahen dRig Bndie bt g nebireeiiebhgamptises a

Wi | | pbliyatr particlehih@hg abmaml # aWasi ; i

f usi gn]ypol spe_pti de _o? to the lﬂéﬁ;ﬂ%&%&%%fi&@%wmsa
det eBPIVAYT PHEClcdtirding domaineand at leasDane fsiop phduerasnd

claimed in any one of clainms 93 to 99 wherein the

oly ' i,S: 4l L] . ubst.rate .
Qoo ek e hiip it SRR LRGN ApBUARHOR By geptide tha
chr opempigsea pipplypeptidexandHbindiAg doaginahiét Kindsefg Biion partner of the

conpki sing.a polynmer particle as defined in any one of
cl ai 10@9%&@65363_/@1%9 ?‘3 tlﬂ‘i“’égﬁ%‘%‘? plyrsptidg; pol ymer
particle as defined in any one of clainms 69 to 100.

culfiating thehdye deldinder 3bBHordsSuftile Peexpfessi ﬁioFEeJexb% ﬁ?n construct
I d in any ohe o calnsio

of _a_conposition as claine
anslfoy; ﬁg—fng}lﬁr;l of p9lymer parti¢les b thsaolynéreynihase; had
conposition have a dianeter of between about 10 nmto
separating the polymer particles from the cultivated cells to produce a composition

comprising polymer particles.

A process as claimed in claim 1 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 patticle
binding domain or a particle forming protein that comprises a polymer particle

binding domain, and



A)

B)

C)

about 150 nm (h) 60 % of the particles in the
conposition have a di aneter of between about 10 nmto
wW@b@wan3e® nm (i) 45 % of thj@ particl es in theCT/NZ2006/000251
conposi tion have a di amet er!°0f bet ween about 10 nmto
about 80 nmO0) 40 % of the particles in the
bconpaslepstone fizien pertieanet er of bet ween about 10 nmto
about 60 nm (k) 25 %of the particles in the

conposi tion have.a dj apeter.,o etween about .10 nm.t 0.
ATt Riip Gy LB R boarlt et SPibrfs o Batfhonal
ek | édnefiudia¥Ripaisidk ahRh&lon® hubleic\HeRTsealiéiiét eAébdMB 4 Particle

about 35 nm 104. An expression construct operably

forHpgprategina strong pronoter, the expression construct
conprising: (1) at |least one nucleic acid sequence

Aeﬂl%?égs pY cl%ilgé%i WIBeLinSY RO Ehe %st(c%ﬂ fithel %&?@ﬁ%% gdditional
nucl ei'c aci d sequence encoding a Tusion polypeptide
exprassiaoamsirse somppsing aeleastyont hacleicaoed stjudreashcaiieg a further fusion

fusi on, partner. 105. expr.essi on_construct operably .
PPE’HR@&@% o e Bﬁgpﬁi@'%ﬁe@pm%@ PQ_J@@FB%‘;‘? BH o RSE dpfnain that
bERIMEd S paftddr Althd H3RH g%%eﬁ‘ﬁ’&!. eic acid sequence

encodi ng a pol ymer synthase; or (2) at |east one

nucl ei c acid sequence encoding a fusion pol ypeptide
A pracess dorp deingp@pinghpartielys thrprocess gomprisingst  one
fusion partner; and (3) at |east one nucleic acid

! . . : 0.
oFEAURES S LARHAAe SRR LELS I ARPLELELIAL B o g sons
plamsoter) thecdxppesgibh denstrucibcomgprisingat i on t hereof , wherein

the additional fusion polypeptide conprises (a) a

ol yne article binding domain, a pql ypeptide that
(Bompti lea 35 B Sirap s ercr Snis o HURRBHUGHeAne bolymmer
par t isghtRade R6MPAGinE aYoBfriierifaftic] € BiMBIoRBatn; RR! YITEr
particle binding dormai'n, and (b) at | east one fusion

fartner. 106. An expression construct operably |inked
(%o aatlepyvge prdaistaeld seqprnce spgoding afusipamelyngptide, the fusion

¢ onp'bioﬁfipglgcidy'coﬁlpili'sing a polymer synthase and at least one fusion partner, the

polymer synthase comprising a polymer particle binding domain; and

3) optionally, at least one nucleic acid sequence encoding an additional fusion
polypeptide that comprises 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 at least one fusion partner;

cultivating the cell under conditions suitable for expression of the expression construct and
for formation of polymer particles by the polymer synthase, wherein the polymer synthase
remains associated with the particle it forms and wherein any fusion polypeptide present

binds a polymer particle; and

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

comprising polymer particles.

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



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

(1) at |east one nucleic acid sequence encoding a
fusion pol ypeptide that conprises a polynmer synthase
wa@re7as77beast one fusion partner; and (3) at |PRPEENZ2006/000251
nucl ei ¢ aci d sequence encod1|5ﬂg an additional fusion
pol ypepti de that conprises at | east one pol ypeptide
Aaprdcess b nbimel themmione bhdtinkk htts7 tvherefruthie prometet Barphage promoter.
the fusi on pol ypeptide. 107. A vector conprising an

reSS|o of construc of ¢c 05 o 06.

APREG S SRR IRy oDEet gRmE kG T MPRE e BipreBER a7 bptinee
pfsAgks uct of claim 104, 105 or 106. 109. A host cel
conprising an expression construct or a vector as
clalned |n any one of clainms 104 to 108, 761554 1. TXT

rsqfi/ mEn¥iopg oRelpips By Hywhereinstbe bast cejl gpmprises two or

nzo%éﬁifeﬁ%t’é%%gﬁ@%@é%{rﬁﬁs BF AR R G ren] R thifiie
<212> DNA <213> synthetic <400> 1 tctagacata
A pycess aaakimed negytong oficleage hyt 10 vherngha hastaght comprisgy three or

e R GR HGaH GUSE I B PADCYR G YECIPLrgig Polypeptide.
aaatt at cgt aat ctgaaac tgccacgtat gctgacgttt 180

208RksG 8 thih8L FARFIRS 0HEGIRC DEAR FheRaPd M st Abud 9V OsGhe surface
ggaagat gaa 240 ctgggtccac tgcgtcacgt cctggatctg

apgacd alag pUdEMaBPaiele: S goved hragirceInond prieiadat t
ttatctccaa tatccgtgtg acggtggtga aact gaaagg ttctgacaac

PR R AL B PR B EAICERATR: 10 of st

ateatdf tlegpe pmagpaticles icoaagd ay surfabe&ound proteins.

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

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

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 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 150 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 110 nm.

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

about 20 particles per host cell.

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

about 40 particles per host cell.

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

about 60 particles per host cell.
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23.
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26.

<210> 2 <211> 372 <212> DNA <213> nuri ne <400> 2
tctagacata tgggtcagtt tcgtgtgatt ggcccaggtt atccaatccg
WO g@aosgeé a 60 ggt gat gagg cagaact gcc at gt cgt at PCT/NZ2006/000251
t ccccaggca aaaat gct ac cggté %gaa 120 gt aggttggt
atcgttcccc attttcccgt gtggtgcatc tgtatcgtaa cggcaaagat
A%ﬁ&teﬁéi%@t 4igfedGn aﬁly?a%@ﬂé&ﬁ%inﬁgaamtwlwmigglﬁ&gbm@roduces at least
agctgct gaa agaaacgatt agcga ca aagttactct
oy perdalss Rt kshealt vith eagrgRT RSt gt faap aboks 110 om.

acctgtttct tccgtgatca ctcttaccag gaagaagccg ccat ggaact

S50 a3y ot 412, A i <0

aaaaaggaga tatacgtatg atcctcaccc cggaacaag 49 <210> 4
bindihga ©FkdISHE4gnt TotheLasion-pO&Rr,<213> synt heti ¢ <400>
4 aaaaacat at ggtggtgatg gtgatgcgag ccgcgtttat

bi% 1&1%? %ﬁfﬁﬁl}%}%&%&&i&é}% gﬁ%%@ é%r%ﬁreg Bﬁcg bﬁl%li'n%>a bSARdeto Ql?éscoupling

reagent, or
binding a substance to the fusion partner, or

chemically modifying the polymer synthase or the particle forming protein to form at least
one binding domain by contacting the polymer synthase or the protein with a coupling

reagent,
or a combination thereof.

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

binding domain, the process further comprising
binding a coupling reagent to the binding domain, or

binding a coupling reagent to the binding domain and binding a substance to the coupling

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

A process as claimed in any one of claims 1 to 24 further comprising 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.

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 combination

thereof that binds to or is adsorbed into the polymer particles.
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31.

<400> 5 aaaaatctag aaaaaggaga tatacgtatg atcctcaccc
cggaacaagt tgcagcagcg 60 caaaaggcca acctcgaaac
w@eignsTeggec ct gaccacca aggcq%%tga aggcgt cgaa 1POT/NZ2006/000251
aagctcgtcg agct gaacct gcaggt'cgtc aagacttcgt tcgcagaagg
cgttgacaac, 180 gccaagaagg cgctgtcggc caaggacgca )
Ac%@ﬁfé&é% glaimegja chai YFoOoHsaga cheosnhsignescia gdipgghilic substance that is
: 0 C C Jgtatga aatcgcttcg
R G O Bl LR AOR R 02002 caac
t ggccgaagg ctcgaagaac 360 gtgcaagcgc tggtcgagaa
Aquocgys esclginasidg ctamdy ar@gotlietein sheadubganasit gnd 80more skin care

t t t
LA AR B S B B ki
a@ehtd, WakR801ubleOR BahS (vl GRAMIE vRARIRAGEAIBESHIe vitamips,
agcaagccag cgccacggec cg;acggcca cggcaaagaa: gacgacggct =

eIgolyifijee siastpmeys eerypising: nglgg@teagms glyog?gs@gmbms, fgn-emulmfymg

tatt t1t 6£653,210>.6,<211> < > < > .
B8 RE Poutyig AR RO i) ek S P Reg alrsaluble skin care
a@B/gh coaprisiSy 62-5ORbIE teppédealédhots) %ﬁﬂo%lé 238208y MtRel, iketa-

<400> 7 gcgcgcatat gactttacaa atacatacag /ggggt attaa
hﬂf?’@y acidse 2&@1@11783@1@0“3@8, eotinpid spapii-eoaidanis/sadieah sgavengers, chelators,

ﬂaﬁlﬂg?ds?anti-inﬂammatory agents, anti-cellulite agents, topical anesthetics,

a

30

antiperspirants, and fragrances, or a combination thereof.

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

selected from

a) enzymes including cellulases, peroxidases, proteases, glucoamylases, amylases,
lipases, cutinases, pectinases, reductases, oxidases, phenoloxidases, lipoxygenases,
ligninases, pullulanases, tannases, pentosanases, malanases, B-glucanases, and

arabinosidases, or

b) anti-redeposition agents including methylcellulose, carboxymethylcellulose,
hydroxyethylcellulose, polyacrylate polymers, copolymers of maleic anhydride and
acrylic acid, copolymers of maleic anhydride and ethylene, copolymers of maleic
anhydride and methylvinyl ether, copolymers of maleic anhydride, and methacrylic

acid, or
c) a combination thereof.

A process as claimed in claim 25 or 26 wherein the substance is a coloured or fluorescent

molecule, a radioisotope, one or more metal ions or a combination thereof.

A process as claimed in any one of claims 1 to 30 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

‘ragment, an Fc antibody fragment, an Fv antibody fragment, a F(ab*)2 antibody
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33.

34.

A)

B)

©)

gt acacat at ggcgcaacac gat gaagccg tagacaac 38 <210> 9
<211> 415 <212> DNA761554_1. TXT <213> syntheti c <400>

wQO2@rmsHe@t at ggcgcaacac gat g‘i\agccg t agacaacaaPCT/NZ2006/000251

att caac
catttac

aaa gaacaacaaa 60 adeftgttcta tgagatctta
cta acttaaacga agaacaacga aacgccttca 120

frAGRAAIFIY 2a6bREFtgatent, caagle-oldin §o ¢siFapantibody fagargaan
gct aaaaagc 180  taaat gatgc tcaggcgccg aaa tagac
akibagdnbinding domain 48 caHa 4R ABlHECHIC ded agpifppe, a hapten, an

111%3%30 &%{ﬁ{ Jgggﬁﬁwwfg% gﬂ hA8mARIBREAAL R AR 9@1"1‘\%‘%19'8 Cant dvi@h CF@RPtavidin, a

gacctaagt caaagcgcta accttttagc

subgiasg Cincdayma gt shaphg, 3GBfaatogct waemar, gcogatadiagment, a receptor
acgcgaatt c ct t t at 415 <210

1%2131%99@5@)‘(@26% ugm tgg?gé figq aﬁlg{rﬁjéb anl;orgvgme a>1ec]:’[1n a
gﬁgﬁ’&iﬁé alc gfug%a&frﬁ&lﬁ £ofal Binaing atagadtioiG teﬁﬁéﬁet g@fdteine

gaaaa

daca 6 ttcaat tcgtaaacta ggtgtagg

restdge,aet Ichraty meptide, haguyirten peptidec endhan #ffintta peti @qﬁ@g peptide, or a

SRR

q@t g t gcaaat g ctgcgcaaca cgat gaagcc gtagacaaca
a agaacaacaa aacgcgttct atgagatctt

acatttacct aacttaaacg 240 aagaacaacg aaacgccttc

Ar66a3adtlhintcdda agpbefotdiardcio3d wigtaathafisiod@artner comprises
ttttagcaga agct aaaaag ctaaatgatg ctcaggcgcc gaaagt agac
aacaaattca 360 acaaagaaca, ac aaaac

ftcta
A o1 ¢ 8 BIECNRCEREENE ACRHRIARG SAED RIS, AR Egen, or

cttcatccaa agtttaaaag atgacccaag ccaaagcgct aaccttttag
80 &?%%ﬂ?%?aﬁ%%ﬁ?@ﬁt 3t 96t cagg cgccgaaagt

agacgcgaat tcgagctcgg 540 taccccatat gattac 556 <210>
11
c) an antibody binding domain.

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

antibody binding domain.

A composition comprising a plurality of polymer particles having an average diameter of

less than about 200 nm, the polymer particles comprising

at least one polymer synthase, or

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

partner, and

optionally,

€] at least one additional particle forming protein, or

2 at least one additional fusion polypeptide comprising

(a)

(b)

a polymer 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

at least one fusion partner, or
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<211> 698 <212> PRT <213> synthetic <400> 11 Met Al a
G nH s Asp @ u Ala val Asp Asn Lys Phe Asn Lys d
w@2@710371706 10 15 G n Asn Ala_Phe Tyr A u |ie RETINER®6/000251
Leu Pro Asn Leu Asn G u G?S% 20 25 30 G n Arg Asn
Ala Phe ie G n Ser Leu Lys Asp Asp Pro Ser G n Ser
(335 441 1dst dhepofAd Nardeat I¢astiod & (). u Al a Lys Lys Leu Asn
Asp Ala G n Ala Pro 50 55 60761554 1. TXT Lys val Asp

Asn Ly. he Asn Lys. G.lu G n Gn n a .Phe Tyr G l.u
Agampptisef gomprigng § ey eEhOis” BERCIS N LR S o it of
le$§3 tRadBsbuf\S B0 A2 tHRARIIh& AR Dmpdsthgser Leu Lys Asp

Asp Pro ser Gn Ser Ala Asn Leu Leu Ala G lu 100 105

110 Ala Lys Lys Leu Asn Asp Ala G n Ala Pro Lys Val
atAeast ppespolemersyinthpse 0120 125 ser Ser Val Pro His Met

Hs Hs Hs Hs Hs Hs Ser Gn Lys Asn 130 135 140

S B B Pl AL D e

pdrtnet,\aadAsp Leu Leu Thr Ser Ala Arg Met 165 170 175 val
Leu Leu Gn Ala Val Arg Gn Pro Leu Hi's Ser Ala Arg
His yal 180 185 190 Ala His Phe Ser Leu G lu Leu Lys
oMY Leu Leu Gly Gn Ser Glu

(1) at least one additional particle forming protein, or
) at least one additional fusion polypeptide comprising

(a) a polymer 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
(3)  atleast one of (1) and at least one of (2).

A composition comprising a plurality of polymer particles having an average diameter of

less than about 110 nm, the polymer particles comprising
at least one polymer synthase, or ~

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

partner, and
optionally,
(1)  atleast one additional particle forming protein, or

(2)  at least one additional fusion polypeptide comprising
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43,

195 200 205 Leu Arg Pro Gy Asp Asp Asp Arg Arg Phe
ser Asp Pro Ala Trp Ser 210 215 220 G n Asn Pro Leu

wago7ysoArg Tyr Met G n Thr Leu Ala Trp APQI/R22006/000251

230 235 240 Lys G lu Leu ng ser Trp lie ser H s ser

Asp Leu ser Pro G n Asp 245 250 255 lie ser Arg Ay

G n Pige ValpoﬂymerASlejzmcr paeticld hind®g dondin, avixtlyBptid@ 8@t comprises a
265 270 ser P | a .Al a

(oo A PREIERS PEHYF ShamEdatBinahpartsly foufyng Piol@a that comprises

Leu Leu Agpo rﬁer}fﬁlcﬁ Mmﬁln%deﬁihnﬁ'aﬁd'—ys Asp 290 295
300 Leu val n dy Gy Met Pro Ser Gn Val Asp

Met Asp Ala Phe 305 310 315 320 Glu val @y Lys Asn
Leu ;Q’)a Ti8t leasfongtpsionpartngr.#Tval Val Phe Arg 325 330
335761554_1. TXT Asn Asp val Leu Gu Leu lie Gn Tyr

B 0 345 350 Hs Glu Arg
(gg éf&aéﬁc?ﬁeéﬁfl)\%&l‘é‘f)l%%tlg}{gbg@ lie Asn Lys Phe Tyr

355 360 365 Val Phe Asp Leu Ser Pro Asp Lys Ser Leu
Mpracens @s Plaan@@lm dngondof clBitts 37 ® BBeherem dBlgasivatioud ¥H of the surface

Thr .Phe l.ie Val Pr.o Thr S Ser 385
B Ey s e fersd By Sitaceuupd profifs oy 11 e
GQu Ala Leu Lys Qu Ala 405 410 415 lie G u val Val

A ptoc&e gs laémddin 45l Yons F claiths #61d IEWhAsh dt@shst duft 2% of the surface
425 43

area of the polymer particles is covered by surface-bound proteins.
A process as claimed in any one of claims 34 to 36 wherein at least about 50% of the surface

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

A composition as claimed in any one of claims 34 to 39 wherein the composition further
comprises at least one substance bound to or incorporated into the polymer particles or a

combination thereof.
A composition as claimed claim 40 wherein the substance is a lipophilic substance.

A composition as claimed in claim 40 wherein the substance is one or more skin care agents
selected from sunscreen agents, particulate materials, conditioning agents, thickening
agents, water-soluble vitamins, water-dispersible vitamins, oil-dispersible vitamins,
emulsifying elastomers comprising dimethicone copolyol crosspolymers, non-emulsifying
elastomers comprising dimethicone/vinyl dimethicone crosspolymers, oil-soluble skin care
actives comprising oil-soluble terpene alcohols, phytosterols, anti-acne actives, beta-
hydroxy acids, vitamin B; compounds, retinoids, anti-oxidants/radical scavengers, chelators,
flavonoids, anti-inflammatory agents, anti-cellulite agents, topical anesthetics,

antiperspirants, and fragrances, or a combination thereof.

A composition as claimed in claim 40 wherein the substance is one or more cleaning agents

selected from

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

linases, cutinases, pectinases, reductases, oxidases, phenoloxidases, lipoxygenases,
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Gy Ala cys ser Ay Gy lie Thr Thr Ala Thr Leu val
Ay H's Tyr 435 440 445 Val Ala ser Ay AQu Lys Lys
wQ 200783110Al a Phe Thr G n Leu Val Ser 450 455 4POT/NZ006/000251
Leu Asp Phe G u Leu Asn Thi3G n val Ala Leu Phe Al a
Asp G u 465 470 475 480 Lys Thr Leu Gu Ala Ala Lys

Ar g Re@inSes, pljltlafthses,IefinaGbsy pdfitbsanases A8 5ladB0s, oG ucdnases, and
Ay Lys, Asp Met Ala Lys val Phe Ala Trp Met Arg Pro
Asn %@bmsaéa%sﬂslo Leu lie Trp Asn Tyr Trp Val Asn

n Tyr Leu Leu Ay Asn G n Pro 515 520 525 Pro Al a

he )4 : r
ST SR it o R o,

Leu E’frhokwhsslmllumn, Mwactsdartemﬁfrws; o@ﬁ@lymos ocfgnalmcgnhydrlde and

"2 St S ST B, B o e
A a dkiay adS et B ity1Sthdr &copB n%% ﬁa@lmea@d hacryli
iy ?g?& ol ugtf reﬁﬁf %&rtNrao%rIg% LeuOLeuelGI v (%y e&&/gﬂmet acrylic

595 8¢d, c0305761554 1. TXT Cys G u Phe lie Leu Ser Asn
Ser Gy His| e Gn Ser He Leu Asn 610 615 620 pro

ro s Ala Arg Phe Met Thr Asn Pro @ u
C)Eeu gf:%%g%ﬁ%lgﬁl%%éyé 640 Ala d u Pro Lys Ala Trp Leu

@ udnAad yLys Hs Ala Asp ser 645 650 655 Trp
ATrompositioklias slafingd 1@ clainGl0 whatein the subltac&s acodogeder fluorescent

) Tc{] r. . .
m(glééui'e),/ a radioisotope, one or more metal ions, or a combination thereof.

A composition as claimed in any one of claims 34 to 44 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 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 composition as claimed in any one of claims 34 to 44 wherein the fusion partner is
a) an antigen, an antigenic determinant, an epitope, or an immunogen, or

b) an antibody or antibody fragment, or

c) an antibody binding domain.
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660 665 670 Arg Lys Ala Pro Ala ser Leu @y Asn Lys
Thr Tyr Pro Ala Ay Qu 675 680 685 Ala Ala Pro Ay
wabkeo7vgr706/al H s A u Arg 0 695 <210> 12 <2BAENZAW6/000251
<212> PRT <213> synt het 400> 12 Met Thr Leu G n
I|eH|sThrGIyGIylleAsnLeuLysL Lys Asn 1 5 10
A s;/&flpmsﬁn&yas cﬂsametiumaw cglequ§11@g 3t 44 avhergin theifasiop parkesy
al, Thr Le 0 Thr Leu Leu lie ser dy @&
COWQPSW@F %x il I}AlaAla354045(3 nH?/sXSp

GQu Ala Val Asp Asn Lys Phe Asn Lys A u Gn Gn Asn
A%@mpos'i’éor@@s AigheBhie adyone@ieldiing 3dao 4Pivehetedni Pro Asn Leu

C Gu (LBIu Gn Arg 65 70 75 80 Asn Ala Phe lie G n

ser eu Lys Asp Asp Pro .Ser G n Ser Ala Asn 85 90 95
2 qospling traggnd iCPOUIAP thefysiop partpel, Oash Asp Ala G n Al a
Pro Lys Val 100 105 110 Asp Asn Lys Phe Asn Lys Qu G

gy B i 01480 B s

refgeemt, k80 135 140 Leu Lys Asp Asp pro ser G n ser Ala
Asn Leu Leu Ala G u Ala Lys761554 1. TXT

a substance is bound to the fusion partner, or

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

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

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

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

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,
or a combination thereof.

A composition of polymer particles as claimed in any one of claims 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 fusion

partner; and

optionally,



145 150 155 160 Lys Leu Asn Asp Ala G n Ala Pro i_ys

Val Asp Ala Asn Ser ser Ser 165 170 175 Val Pro H s
woRd07MB7786 H s H s H s Hi His ser G n Lys PSTINA3N06/000251

Asn 180 185 190 A u Leu PrléLyse nA aAad u

Asn Thr Leu Asn Leu Asn Pro Val 195 200 205 lie Ay

()i e At lgasBloyie bylypéstitleloomplising BlpartRée folindngysrgtelde tor Val
Leu 210 215 220 Leu G n Ala Val Arg Gn Pro Leu H s

er Arg Hi Al a Hi 25 230 .235 240 Phe Ser
Beu & Restols oiglond il valierpBE oA ser @ b Leu
Arg 245 250 255 Pro Gy Asp Asp Asp Arg Arg Phe Ser

Asp Bpo A nﬁ’e% 1 afifdle BRQindQmdt) a tidelthe
Lys Ef) gT a@o'Ef ' qﬁ)%?ﬁpw re Leul a Trp Edpy}kﬁ Y tcompnsesa

275 280 2 @glym_ﬂa ppytisledeipdipg gomain o asl@rthlﬁ fosrrrm PrAﬁﬂé)n Lh@t;comprlses

Val | i o Refie petihs SRlng sl sy, "3, °Y o The 505

310 315 320 Asn Ser Leu ser Asn Pro Ala Ala Val Lys
Arg Hhe Phatletdtond fusidd yar@i2h 0830 335 Ay Lys Ser Leu
Leu Asp Gy Leu Ay His Leu Ala Lys Asp Leu Val 340
45 350 Asn Asn Gy Gy Met pro Ser Gn Val Asp Met
(gls AqubEnation thereali 315 360 365 Q y Lys Asn Leu Ala
Thr Thr du Ay Ala Val Val Phe Arg Asn Asp 370 375

wherein #90ast about 1% of the surface area of the polymer particle is covered by polypeptide.
52. A polymer particle comprising:
A) at least one polypeptide comprising a polymer synthase; or

B) at least one fusion polypeptide comprising a polymer synthase and at least one fusion

partner; and

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

(a) a polymer 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
(3)  acombination thereof;
wherein at least about 10% of the surface area of the polymer particle is covered by polypeptide.
53. A polymer particle comprising:

A) at least one polypeptide comprising a polymer synthase; or



B)

©)

Val Leu @ u Leu lie Gn Tyr Arg Pro lie Thr G u ser

Val H s @ u 385 390 395 400 Arg Pro Leu Leu Val Val
wWee@7P806G N | ie Asn Lys Phe Tyr Val Phe 405 4RO1/42%006/000251

Asp Leu Ser Pro Asp Lys Sed6Qeu Ala Arg Phe cys Leu

Arg Asn A y761554 1. TXT 420 425 430 Val G n Thr Phe
atllést Med fusien pdlypepiids odaiprising affulyhyissyBtms&hml Arlepsdaie fusion

440 445 d u Trp Ay Leu Thr Thr Tyr | i e d u Al a
pargrapd @ u Ala lie G u 450 455 460 Val Val Leu Ser

| i e Thr Gy Ser Lys Asp Leu Asn Leu Leu Ay Ala 465
o@i%?lalé@ 480 Cys Ser Ay Gy lie Thr Thr Ala Thr Leu

a y H s Tyr Val Ala 485 490 495 ser Ay 3@ u Lys

Lys Val Asn Ala Phe Thr G n Leu val ser Val Leu 500
(1505 &leaspens wiypeptide comprivisga Particls fernye pAPIgIn, 61 Phe

Ala Asp @ u Lys Thr 515 520 525 Leu d u Ala Ala Lys

rg Ar TV, G e : @y 530 535
@50 Sesils Aicieh AlbeBle KPRt o wg pro
Asn Asp Leu lie 545 550 555 560 Trp Asn Tyr Trp Val
Asn @&3n Typolymdr hpulyBley pAsicleBindinPdomBinga pblypeiitdeSigt comprises a

575 Phe Asp lie Le LT Asn Asn As hr. Th .
i MOENE oA A LI T 0 T —

A u Leu Phg SEEIASIR: & Asn Arg 595 600 605
Pro Ay Alg l}_llg%§%u l\e}l;bli ée%e%hy Thr Pro lie Asp Leu

Lys G n Val
(b) at least one fusion partner, or

3) a combination thereof;

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

54.

55.

56.

A polymer particle as claimed in any one of claims 51 to 53 wherein the polymer particle
further comprises at least one substance bound to or incorporated into the polymer particle,

or a combination thereof.

A polymer particle as claimed in claim 54 wherein the substance is a protein or protein
fragment, a peptide, a polypeptide, an antibody or antibody fragment, an antibody binding
domain, an éntigen, an antigenic determinant, an epitope, an immunogen or fragment
thereof, a metal ion, a metal ion-coated molecule, biotin, avidin, streptavidin or derivatives
thereof, an inhibitor, a co-factor, a substrate, an enzyme, a co-factor, a receptor, receptor
subunit or fragment thereof, a ligand, an inhibitor, a monosaccharide, an oligosaccharide, a
polysaccharide, a glycoprotein, a lipid, a cell or fragment thereof, a cell extract, a virus, a
hormone, a serum protein, a milk protein, a macromolecule, a drug of abuse, or a

combination thereof.

A polymer particle as claimed in claim 54 wherein the substance is one or more skin care
agents selected from sunscreen agents, particulate materials, conditioning agents, thickening
agents, water-soluble vitamins, water-dispersible vitamins, oil-dispersible vitamins,
emulsifying elastomers comprising dimethicone copolyol crosspolymers, non-emulsifying

1

rs comprising dimethicone/vinyl dimethicone crosspolymers, oil-soluble skin care
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a) enzymes including cellulases, peroxidases, proteases, glucoamylases, amylases,
lipases, cutinases, pectinases, reductases, oxidases, phenoloxidases, lipoxygenases,
ligninases, pullulanases, tannases, pentosanases, malanases, -glucanases, and

arabinosidases, or

b) anti-redeposition agents including methylcellulose, carboxymethylcellulose,
hydroxyethylcellulose, polyacrylate polymers, copolymers of maleic anhydride and
acrylic acid, copolymers of maleic anhydride and ethylene, copolymers of maleic
anhydride and methylvinyl ether, copolymers of maleic anhydride, and methacrylic

acid, or
C) a combination thereof.

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

molecule, a radioisotope, one or more metal ions, or a combination thereof.

" A polymer particle as claimed in any one of claims 51 to 58 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 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
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<210> 15 <211> 2286 <212> DNA <213> synthetic <400> 15
at gaccacgg tctcgattac ggccagcgct tcggcagacc cctccaagga

wet@gaaggec 60 caggtctcgg cclggcgaggc cggcat cackCT/NZ2006/000251

ggcacct ggt acaaccagct cggctcgacc 120 ttcatcgtga

ccgcgggege cgacggcegec ctgaccggaa cctacgagtc ggccgtcgge
repBlye an B pratyprpbldgorigperier pepiids. gad e affinity purifigaiza peptide, or a

ccgacggc 240 agcggcaccg ccctcggttg

cga%%%ﬁ%%@%“@%gaagaata actaccgcaa cgcccactcc 300

gcgaccacgt ggagcggcca gtacgtcggc ggcgccgagg cgaggat caa
Acastpnagigicd adclairgel igaag bne 6fgdeatcHcCloS3agige€iadite fusion partner is:

gcct ggaagt ccacgctggt cggccacgac 420 accttcacca

aggt gaagcc gt ccgecgec, tccat cgacg cggcgaagaa ggccggcegt c
%80 g‘é Gothaitgctiy detegnt g@ﬁ@?‘é‘&?} eagaEEgagen, or

cgaccggcaa aggcgcggca 540 gcttccacgc aggaaggcaa

bpt ccg@glqﬁ:@d?tog; Frapafenf@ggycc attcgatcca 600
gccacat ggc tggaatggfc ccgccagtgg cagggcactg aaggcaacgg

ccacgcggcc 660 gcgtccggca ttccgggcct ggatgcgcetg
C)gcagg@gm@@da@mcg@:@@@alggcgcagct g 720 ggtgatatcc
agcagcgcta catgaaggac ttctcagcgc tgtggcaggc catggccgag

AZ}%)g)gggré?a?@cﬂg Qgclaﬂgéﬁ;ig‘égg 8n$ 8?(9%&%%0%%%1%2%1% ;ﬂ%e fusion partner

cga cgcatggc accaacctcc cata
cayptigs agagtibtddytindihg domaiaat gcgcg cgcctt gacc
900761554_1. TXT gagctggccg atgccgtcga ggccgat gcc

aagacccgcc .agcgcatccg cttcgcgatc 960 t aat.ggg
Aﬂ%g%?ﬂ7 dﬁg%§6@¥§6gaﬁ%8?$8€3? ‘%ﬁd@é§g¥ il gaggcgcag
1020 cgcctgctga tcgagtcggg cggcgaat cg ctgegtgecg

a gogilimegearntid boasd@ahe AR @Mamet @acac gcggcaagat
ct cgcagacc gacgagagcg cgtttgaggt cggccgcaat 1140

gt cgcggt ga ccgaaggcgc cgtggtcttc gagaacgagt, acttccagct )
a GRYRjEgeagenhis %Qu%‘g@é@@ isiph pesgacaytubgienesyis fewrd to the coupling
re%%&ﬁ,t&’:tga tggt gccgcc gtgcatcaac 1260 aagtactaca

tcctggacct gcagccggag agctcgctgg tgcgccat gt ggt ggagcag

1320 ggacatacgg tgtttctggt gtcgtggcgc aatccggacg
a swstpoae pdouod tethgdasion p888r.tqyggacgact acat cgagca

cgcggccatc cgcgccatcg aagtcgcgcg cgacat cagc 1440

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

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

A polymer particle as claimed in any one of claims 51 to 61 wherein the fusion partner

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

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,

or a combination thereof.
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pr@ipCedypmeordigiga mrocess af anyonsgd cladngs g d¢o g&ag accat a
tcgtgccgt g gaccgcggecc 1980 tatgcctcga ccgcgcet get

ggcgaacaag ct : t 4Q. :
ARG RGPy SpRE AR o R ARG BUEARIRARNCE M ddaimed fn any one
of elap@rd O 020k RPNpIggIna ot mogcpdvmgrpartitlggad dgiemrd in any one of

gcgccat cg agcat cacgg cagctggtgg 2160 ccggact gga
Ceypt * ggccgggcag gccggcgcga aacgcgceccgec gcccgccaac
2220 tatggcaatg cgcgctatcg cgcaatcgaa cccgcgcectg
085 8AC Bt GABRBRE 329 mPpeRHN6LDAFMELSR1icIed B cldithedds f
120%§§212>CDNR <2§3> E%ﬁo gap?%ngm24.0; 16 éigaﬁzctggyoneo )
chons 3 baThommmmsagoaneqr guaa pokyyet paitickss asyelaeshjotagy vge of claims
5?8 ggcctgacca ccaaggcgtt tgaaggcgtc gaaaagctcg

YdGct gaa cctgecaggtc 120 gtcaagactt cgttcgcaga
aggcgttgac aacgccaaga aggcgctgtc ggccaaggac 180
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SREHREE TRy
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(a) providing at least one polymer particle comprising at least one fusion polypeptide
covalently or non-covalently bound to the polymer particle, the fusion polypeptide

comprising

) 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)  at least one domain that will bind a target component,

(b)  contacting the polymer particle with a sample comprising a target component such

that the binding domain binds the target component to form a complex,
(c)  detecting the complex, and

(d)  optionally separating the complex from the sample.
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gcccgt acgg ccacggcaaa gaagacgacg gctgccgagc tcgagtccga
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A B e o Lo B poiclg comprises
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dx2122a liAbeiiti3e oblomwormaged nso Gdiymet mrtid¢,oct ca
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gcacgygaaa pobehd Gl mEGREJIE Bitding ogiafE, adfo {eptid gthadomprises a
aaagaccctg 240 gcctacaccc gccagctgta t gaaat cgct i .
tc g? aaac c @olgy Padigie binding a@@tnepr@a@trfgg? fuayes Erotetm that comprises
aact ggccg ggt cga gaacct cgcc

360 aagaagggg%%%ggggga ?ggggga gb%%% gt ggccat cg
t gaagt cggc gatctccgct 420 gccaacaacg cctacgagtc

ggt g¢idgaag byeiyer daagio thd yal pirmiyalabellcignolgade 480
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acaat aacaa taacaacaac ctcgggatcg agggaaggat ttcagaattc

Aomethatl gaglaiaalinaingogt of thingC DYCA whergiaGhe polad@r particle comprises
ccct gaagt_% tttctcccga 720
two or more different fusion polypeptides.

A method or system as claimed in claim 68 wherein the polymer particle comprises two or

more different fusion polypeptides on the polymer particle surface.

A method or system as claimed in claim 68 wherein the polymer particle comprises three or

more different fusion polypeptides on the polymer particle surface.

A method or system as claimed in any one of claims 69 to 75 wherein the polymer particle
further comprises at least one compound bound to or incorporated into the polymer particle,

or a combination thereof.

A method or system as claimed in claim 76 wherein the compound is a coloured fluorescent

molecule, a 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

a) an antigen, an antigenic determinant, an epitope or an immunogen, or
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ggtaccccat ctgggagaac tgcgaagagg aagagaaaac aaatccagga
fragmentc & atsta) aort @ noctaldgnicoated mmdgsulss bwting 2 bimtigtdetigative, avidin,

s%%%%%@ﬁé%@in%@ﬁ%ﬁ%c&% c ggfagsgﬁ%tgaé%t%eg%%%?ﬁnga %3%1%1%, a receptor, a

récgpral 6aaMentaq BetbE Sbuah] £eeeR6£subuan &ekingat, adicglageeeptor
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ligengt @ ceqsgier egeisicd iRgaPIgRARAZANH: 2 YgwBlingaeleclgat signalling protein, a

<BE0PRIAIATRIAERL SO0 VACAOAE AR AR MEPA GBI o
aamagtriptian facymtfopgent an i8lEbitay g cyokmega gonoakdns tia inflammatory
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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 as claimed in any one of claims 69 to 77 wherein the target component is selected
from Interleukin-3 (IL-3), Interleukin-4 (IL-4), Interleukin-5 (IL-5), Interleukin-10 (IL-10),
Interleukin-7 (IL-7), Interleukin-15 (IL-1B), Interleukin-6 (IL-6), Interleukin-12p70 (IL-
12p70), Granulocyte Macrophage-Colony Stimulating Factor (GM-CSF), cleaved PARP,
Bcl-2, and active Caspase-3 protein levels, Interleukin-8 (IL-8), basic Fibroblast Growth
Factor (bFGF), Angiogenin (AN G), Vascular Endothelial Growth Factor (VEGF), and
Tumor Necrosis Factor (TNF), Interleukin-8 (CXCLS8/IL-8), RANTES (CCL5/RANTES),
Monokine-induced by Interferon-y (CXCL9/MIG), Monocyte Chemoattractant Protein-1
(CCL2/MCP-1), or Interferon-y-induced Protein-10 (CXCL10/IP-10), or a mixture thereof.
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A method as claimed in any one of claims 69 to 81 wherein the at least one polymer particle

comprises

a. a polymer particle produced according to a process of any one of claims 1 to 33,
b. a composition as claimed in any one of claims 34 to 50, or

c. a polymer particle as claimed in any one of claims 51 to 64.

A method of producing recombinant polypeptides, the method comprising culturing a
particle-producing host cell that comprises an expression construct comprising a nucleic

acid sequence encoding a 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)  apolypeptide that forms inclusion bodies when expressed in a cellular expression

system,

wherein the culture conditions are suitable for expression of the fusion polypeptide from the

expression construct and for formation of polymer particles.
A method of producing recombinant polypeptides comprising
€)] providing at least one fusion polypeptide comprising

6] 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)  apolypeptide that forms inclusion bodies when expressed in a cellular

expression system, and
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®) contacting the fusion polypeptide with a particle-forming reaction mixture to form at

least one polymer particle.

A method as claimed in claim 85 wherein the particle forming protein comprises a polymer

synthase.

A method as claimed in claim 85 wherein the particle-forming reaction mixture comprises a

polymer synthase.

A method as claimed in any one of claims 1 to 33 wherein the fusion partner is a

polypeptide that forms inclusion bodies when expressed in a cellular expression system.

A method as claimed in any one of claims 84 to 88 wherein the host cell comprises two or

more different expression constructs that each encode a different fusion polypeptide.

A method as claimed in any one of claims 84 to 89 including the initial step of selecting a

polypeptide that forms inclusion bodies when expressed in a cellular expression system by:

(a) conducting a literature search to identify a polypeptide that has previously been
determined to form inclusion bodies when expressed in a cellular expression system;

or

(b) expressing a candidate polypeptide in a cell that can not form polymer particles and
examining the cell microscopically to determine whether or not the expressed

polypeptide forms inclusion bodies.
A method as claimed in any one of claims 84 to 90 further comprising

¢)) separating the polymer particles from the cells or the reaction mixture to produce a

composition comprising polymer particles, and
2) optionally separating the fusion polypeptide from the polymer particles, and
(2)  optionally separating the polypeptide from the fusion polypeptide.

A method as claimed in any one of claims 84 to 93 wherein the recombinant polypeptide

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

comprising:

d) providing at least one polymer particle comprising at least one fusion polypeptide,

the fusion polypeptide comprising

1) 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
(i)  atleast one receptor polypeptide,
e) contacting the at least one polymer particle with at least one target molecule, and
1) identifying a target molecule that binds the receptor polypeptide.

94. A method of identifying a target molecule that binds a receptor ligand, the method

comprising:

(b)  providing at least one polymer particle comprising at least one fusion polypeptide the
fusion polypeptide comprising

) 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
(i)  at least one receptor ligand,
(c) contacting the at least one polymer particle with at least one target molecule, and
(d identifying a target molecule that binds the receptor ligand.
95. A method of producing a mixed population of polymer particles comprising:

d) providing a particle-producing host cell containing a mixed population of expression
constructs wherein each expression construct comprises a nucleic acid sequence

encoding a fusion polypeptide, the fusion polypeptide comprising
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)] 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
(i) at least one polypeptide of interest;

e) inducing the host cell to produce i)olymer particles and express the expression
constructs to produce a mixed population of fusion polypeptides that bind the

polymer particles; and
) optionally separating the mixed population of polymer particles from the host cell.
A method of identifying a target molecule that binds a library polypeptide comprising:

(d)  providing a mixed population of polymer particles comprising a mixed population of

fusion polypeptides, the fusion polypeptides comprising

@) 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)  atleast one library polypeptide;
(e) contacting the polymer particles with at least one target molecule;
) identifying a target molecule that binds a library polypeptide.

A method as claimed in any one of claims 93 to 96 wherein the at least one polypeptide of
interest, the at least one library polypeptide or the at least one receptor ligand 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
6hain, 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 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
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subunit, a receptor subunit fragment, an inhibitor, a coupling domain, or a combination
thereof.

98. A method of identifying a target molecule that binds a fusion polypeptide comprising:

(d)  providing a composition of any one of claims 34 to 51 wherein the fusion partner
comprises at least one receptor polypeptide, at least one receptor ligand, at least one

polypeptide of interest, at least one library polypeptide, or a combination thereof,
(e) contacting the composition with at least one target molecule, and
® identifying a target molecule that binds the fusion partner.

99. A method as claimed in any one of claims 93 to 98 wherein identifying the target molecule
comprises contacting the polymer particle with a labelled molecule that will bind to the
target molecule, to the at least one fusion polypeptide or to the polymer particle, and

detecting the labelled molecule.

100. A method as claimed in any one of claims 93 to 99 wherein the polymer particle is
immobilised on a substrate comprising an ELISA plate, microarray slide or a

chromatography matrix.

101. A diagnostic reagent comprising a polymer particle as defined in any one of claims 69 to

100.
'102. A diagnostic kit a polymer particle as defined in any one of claims 69 to 100.

103. A method as claimed in any one of claims 1 to 33 or a composition as claimed in any one of

claims 34 to 50 wherein:

(2 80 % of the particles in the composition have a diameter of between about 10 nm to

about 150 nm;

(h) 60 % of the particles in the composition have a diameter of between about 10 nm to

about 100 nm;

@ 45 % of the particles in the composition have a diameter of between about 10 nm to

about 80 nm;
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) 40 % of the particles in the composition have a diameter of between about 10 nm to

about 60 nm;

(k) 25 % of the particles in the composition have a diameter of between about 10 nm to

about 50 nm; or

O 5 % of the particles in the composition have a diameter of between about 10 nm to

about 35 nm.

An expression construct operably linked to a strong promoter, the expression construct

comprising:
(D at least one nucleic acid sequence encoding a polymer synthase; or

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

polymer synthase and at least one fusion partner.

An expression construct operably linked to a strong promoter, the expression construct

comprising:
(D 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 least one fusion partner; and

3) at least one nucleic acid sequence encoding a particle forming protein or at least one
nucleic acid sequence encoding an additional fusion polypeptide or a combination

thereof, wherein the additional fusion polypeptide comprises -

(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)  atleast one fusion partner.

An expression construct operably linked to a strong promoter, the expression construct

comprising:
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¢y at least one nucleic acid sequence encoding a fusion polypeptide that comprises a

polymer synthase and at least one fusion partner; 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.
107. A vector comprising an expression of construct of claim 104, 105 or 106.
108. A high copy number vector comprising an expression of construct of claim 104, 105 or 106.

109. A host cell comprising an expression construct or a vector as claimed in any one of claims
104 to 108.



